
OFFICE TELEPHONE 
9 1 5 / 6 6 3 - 6 2 2 6 

OFFICE ADDRESS 
8 0 0 N. M A R I E N F E L D 

S U I T E 2 0 0 

B E A C H E X P L O R A T I O N . INC. 
O I L A N D GAS OPERATORS 

P. O. BOX 3 6 6 9 
M I D L A N D , T E X A S 7 9 7 0 2 

December 12, 199 0 

O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

RE: A p p l i c a t i o n f o r A u t h o r i t y 
to I n j e c t , Red Lake Unit 
Eddy County, New Mexico 

Dear S i r : 

Attached f o r your consideration i s Form C-108, "Application 
f o r A u t h o r i z a t i o n to I n j e c t , " along w i t h the required 
attachments, r e l a t i n g to the proposed waterflood to be i n i t i a t e d 
i n the Red Lake Unit. Our a p p l i c a t i o n and proof of notice have 
previously been submitted t o you on December 5 by Conrad 
C o f f i e l d , the lawyer representing us i n t h i s matter. 

Should any f u r t h e r information be required, please advise. 

Very t r u l y yours, 

INC. 

Hal G i l l 
Petroleum Engineer 

HG/bw 

cc: OCD, D i s t r i c t 2, A r t e s i a , New Mexico 



STATE OT NEW MEXICO 
ENERGY. AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 
POST OFFICE BOX yOHt} 

STAft CANO OFFICE UUILDiNG 
SANTA FE. NEW MEXICO 

FORM C-108 
Revised 7-1-81 

APPLICATION FOR AUTHORIZATION TO INJECT 

1. 1 — 1 

I I , 

I I I . 

IV. 

* VI , 

V I I . 

* V I I I . 

IX. 

* X. 

* XI. 

XI I . 

X I I I . 

XIV. 

Purpose: ED Secondary Recovery CZ] Pressure Maintenance' CD Dir.nnr,a 1 
A p p l i c a t i o n q u a l i f i e s f o r a d m i n i s t r a t i v e approval? Q y e s | [ no 

• Storage 

Operator 

Address: 

Beach Exploration, Inc. 

800 N. Marienfeld Ste. 200 Midland, Texas 79701 

Contact p a r t y : Hal G i l l Phone: 915/683-6226 

Well data: Complete the data r e q u i r e d on the reverse side of t h i s form f o r each w e l l 
proposed for i n j e c t i o n . A d d i t i o n a l sheets may be attached i f necessary. 

Is t h i s an expansion of an e x i s t i n g p r o j e c t ? CZ! yes fx]no 
I f yes, give the D i v i s i o n order number a u t h o r i z i n g the p r o j e c t 

Attach a map t h a t i d e n t i f i e s a l l w e l l s and leases w i t h i n two miles of any proposed 
i n j e c t i o n w e l l w i t h a one-half mile radius c i r c l e drawn around each proposed i n j e c t i o n 
w e l l . I h i s c i r c l e i d e n t i f i e s the w e l l ' s area of review. 

Attach a t a b u l a t i o n of data on a l l w e l l s of p u b l i c record w i t h i n the area of review which 
penetrate the proposed i n j e c t i o n zone. Such data s h a l l i n clude a d e s c r i p t i o n of each 
well's type, c o n s t r u c t i o n , date d r i l l e d , l o c a t i o n , depth, record of completion, and 
a schematic of any plugged w e l l i l l u s t r a t i n g a l l plugging d e t a i l . 

Attach data Dn the proposed o p e r a t i o n , i n c l u d i n g : 

1. Proposed average and maximum d a i l y r a t e and volume of f l u i d s to be i n j e c t e d ; 
2. Whether the system i s open or closed; 
3. Proposed average and maximum i n j e c t i o n pressure; 
A. Sources and an appropriate a n a l y s i s of i n j e c t i o n f l u i d and c o m p a t i b i l i t y w i t h 

the r e c e i v i n g formation i f other than r e i n j e c t e d produced water; and 
5. I f i n j e c t i o n i s f o r disposal purposes i n t o a zone not productive of o i l or gas 

at or w i t h i n one mile of the proposed w e l l , attach a chemical analysis of 
the disposal zone formation water (may be measured or i n f e r r e d from e x i s t i n g 
l i t e r a t u r e , s t u d i e s , nearby w e l l s , e t c . ) . 

Attach appropriate g e o l o g i c a l data on the i n j e c t i o n zone i n c l u d i n g appropriate l i t h o l o g i c 
d e t a i l , g e o l o g i c a l name, thickness, and depth. Give the geologic name, and depth to 
bottom of a l l underground sources of d r i n k i n g water ( a q u i f e r s c o n t a i n i n g waters w i t h 
t o t a l d issolved s o l i d s concentrations of 10,000 mg/l or less) o v e r l y i n g the proposed 
i n j e c t i o n zone as we l l as any such source known to be immediately underlying the 
i n j e c t i o n i n t e r v a l . 

Describe the proposed s t i m u l a t i o n program, i f any. 

Attach appropriate logging and t e s t data on the w e l l , 
w i t h the D i v i s i o n they need not be resubmitted.) 

( I f w e l l logs have been f i l e d 

Attach a chemical analysis of fr e s h water from two ormore fresh water wells ( i f 
a v a ^ a b l e and producing) w i t h i n one mile of any i n j e c t i o n or disposal w e l l showing 
l o c a t i o n of we l l s and dates samples were taken. 

Applicants f o r disposal wells must make an a f f i r m a t i v e statement t h a t they have 
examined a v a i l a b l e geologic and engineering data and f i n d no evidence of open f a u l t s 
or any other hydrologic connection between the disposal zone and any underground 
source of d r i n k i n g water. 

Applicants must complete the "Proof of Notice" s e c t i o n on the reverse side of t h i s form. 

C e r t i f i c a t i o n 

I hereby c e r t i f y t h a t the i n f o r m a t i o n submitted w i t h t h i s a p p l i c a t i o n i s true and c o r r e c t 
to the best of my knowledge an/fi b e l i e f . 

Name: Hal G i l l / / // / / * ,-i T i t l e Petroleum Engineer 

Signature Date: 12-13-90 

I f the inf o r m a t i o n required under Sections V I , V I I I , X, and XI above has been pr e v i o u s l y 
submitted, i t need not be du p l i c a t e d and resubmitted. Please show the dat.e and circumstance 
of the earlier submittal. Test data and copies of logs f o r the proposed I n j e c t i o n w e l l s 

have been previously submitted upon i n i t i a l completion ot same. 

f)I fi T UI I) i l l I ON : Uri c i m a l and one conv to Santa Fc with one cony to the appropriate D i v i s i o n 



FORM C- l t lB S i d e 2 

I I I . WELL DATA 

A. The f o l l o w i n q w e l l data must be submitted for each i n j e c t i o n w e l l covered by t h i s a p p l i c a t i o n . 
The data must be both in tabular and schematic form and s h a l l include: 

(1) Lease name; V/ell No.; l o c a t i o n by Section, Township, and Rnnqe; and footaqe 
l o c a t i o n w i t h i n the s e c t i o n . 

(2) Each cnsinq s t r i n g used wit h i t s s i z e , s e t t i n g depth, sacks of cement used, hole 
s i z e , top of cement, and how such top was determined. 

(3) A d e s c r i p t i o n of the tubing to be used i n c l u d i n g i t s s i z e , l i n i n g m a t e r i a l , and 
s e t t i n q d e p t h . 

(4) The name, model, and s e t t i n g depth of the packer used or a d e s c r i p t i o n of any other 
seal system or assembly used. 

D i v i s i o n D i s t r i c t o f f i c e s have supplies of Well Data Sheets which may be used or which 
may be used as models for t h i s purpose. Applicants for several i d e n t i c a l w e l l s may 
submit a " t y p i c a l data sheet" rather than su b m i t t i n g the data f o r each w e l l . 

B. The f o l l o w i n g must be submitted for each i n j e c t i o n w e l l covered by t h i s a p p l i c a t i o n . A l l 
items must be addressed for the i n i t i a l w e l l . Responses f o r a d d i t i o n a l wells need be shown 
only when d i f f e r e n t . Information shown on schematics need not be repeated. 

(1) The name of the i n j e c t i o n formation and, i f a p p l i c a b l e , the f i e l d or pool name. 

(2) The i n j e c t i o n i n t e r v a l and whether i t i s p e r f o r a t e d or open-hole. 

(3) State i f the w e l l was d r i l l e d f o r i n j e c t i o n or, i f not, the o r i g i n a l purpose of the w e l l . 

(4) Give the depths of any other p e r f o r a t e d i n t e r v a l s and d e t a i l on the sacks of cement or 
bridge plugs used to seal o f f such p e r f o r a t i o n s . 

(5) Give the depth to and name of the next higher and next lower o i l or gas zone i n the 
area of the w e l l , i f any. 

XIV. PROOF OF NOTICE 

A l l a p p l i c a n t s must f u r n i s h proof t h a t a copy of the a p p l i c a t i o n has been f u r n i s h e d , by 
c e r t i f i e d or r e g i s t e r e d m a i l , to the owner of the surface of the land on which the w e l l 
i s to be located and to each leasehold operator w i t h i n one-half mile of the w e l l l o c a t i o n . 

Where an a p p l i c a t i o n i s subject to a d m i n i s t r a t i v e approval, a proof of p u b l i c a t i o n must 
be submitted. Such proof s h a l l consist of a copy of the l e g a l advertisement which was 
published i n the county i n which the w e l l i s located. The contents of such advertisement 
must i n c l u d e : 

(1) The name, address, phone number, and contact party f o r the a p p l i c a n t ; 

(2) the intended purpose of the i n j e c t i o n w e l l ; w i t h the exact l o c a t i o n of s i n g l e 
• w e l l s or the s e c t i o n , township, and range l o c a t i o n of m u l t i p l e w e l l s ; 

(3) the formation name and depth w i t h expected maximum i n j e c t i o n rates and pressures; and 

(4) a n o t a t i o n t h a t i n t e r e s t e d p a r t i e s must f i l e o b j e c t i o n s or requests f o r hearing w i t h 
the O i l Conservation D i v i s i o n , P. 0. Box 2088, Santa Fe, New Mexico 87501 w i t h i n 15 
days. 

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

NOTICE: Surface owners or o f f s e t operators must f i l e any ob j e c t i o n s or requests f o r hearing 
of a d m i n i s t r a t i v e a p p l i c a t i o n s w i t h i n 15 days from the date t h i s a p p l i c a t i o n was 
mailed to them. 
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FORM C-108, ITEM VI. 
AREA OF REVIEW 

PLUGGED WELL SCHEMATICS 

RED LAKE UNIT 

DEPTH 
0'" 

- r -

1 1 " 

•:V> 

1000'-

20001 

"V-

Ql&P-P, -2J+SO' 

3000 



RED LAKE UNIT 

PLAN OF DEVELOPMENT 

Estimated 

Project Completion Date 

A p p l i c a t i o n f o r Waterflood I n j e c t i o n 12/13/90 

Hearing f o r U n i t i z a t i o n - O i l Conservation D i v i s i o n 1/10/91 

Approval of Unit and Waterflood by O.C.D. 2/1/90 

Begin I n s t a l l a t i o n of Waterflood 3/1/90 

Convert 15 Wells to i n j e c t i o n 4/1/90 

Consolidate t o a c e n t r a l b a t t e r y 5/1/90 

I n s t a l l I n j e c t i o n Plant and Flowlines 5/15/90 

D r i l l and complete Producer 6/1/90 

Begin I n j e c t i o n 6/1/90 



T-16S 
R-28-E 

Proposed Unit 
Boundary •I - . 

2-1" V 

19 

LEGEND 

• PRODUCER 

fi\ PROPOSED EJECTION WELL (CONVERSION) 

( o ) PROPOSED LOCATION (PRODUCER) 

\ | PROPOSED CENTRAL BATTERY AND WATERFLOOD STATION 

30 

31 

BEACH EXPLORATION, INC. 
RED LAKE UNIT 

EDDY COUNTY, NEW MEXICO 

PROPOSED WATERFLOOD 
DEVELOPMENT 

SCALE 
2000 4000 



Form C-108, Section V I I 
Data on Proposed Operation 

Red Lake Unit 
Eddy County, New Mexico 

Type of operation: 

The p r o j e c t w i l l be a waterflood operation with 14 i n j e c t i o n 
wells and 12 production wells as shown on the attached p l a t 
"Proposed Waterflood Development". 

Proposed Rates of I n j e c t i o n 

Average d a i l y rate expected - 150 BW per w e l l X 14 Wells=2100 BWPD 
Maximum d a i l y r a t e i n any w e l l - 250 BWPD 

System - Open or Closed 

The i n j e c t i o n system w i l l be closed. 

Proposed I n j e c t i o n Pressure 

Expected average i n j e c t i o n pressure - 1,000 psig 
Proposed maximum i n j e c t i o n pressure - 1,500 psig* 

*0ther Penrose Sand waterfloods near the proposed u n i t , 
i n c l u d i n g the Kincaid & Watson - E. Red Lake Unit, the Armstrong 
Energy - High Lonesome Penrose Unit, and the Armstrong Energy -
E. High Lonesome Penrose Sand Unit, have operated a t pressures up 
to 1,225 psig and have been successful p r o j e c t s . 

Many other Penrose Sand waterflood projects are i n operation 
i n t h i s d i s t r i c t , and a l l are i n j e c t i n g at maximum pressures of 
1400 p s i t o 1850 p s i . Examples of t h i s are the Anadarko-Langlie 
Mattix Penrose Sand Unit (Pressures t o 1850 p s i ) , the Skelly -
Penrose "A" Unit (Pressures t o 1650 p s i ) , and the Skelly -
Penrose "B" Unit (Pressures to 1700 p s i ) . The Penrose sand i n 
the proposed Red Lake Unit i s i n some cases a f a i r l y t i g h t sand 
and may require t h i s magnitude of pressure to i n j e c t adequate 
q u a n t i t i e s of water t o be a via b l e p r o j e c t . Although i t i s 
advisable to l i m i t i n j e c t i o n pressures to reasonable ranges, a 
gradient of 0.2 psi per f o o t of depth i s i n no way a reasonable 
pressure l i m i t f o r t h i s formation and could threaten i t s success. 
In some cases, i n t i g h t wells (edge wells or wells w i t h poor pay 
development), pressures i n excess of the f r a c t u r e gradient are 
required to i n j e c t adequate volumes of water to e f f e c t i v e l y f l o o d 
the nearby pay. This r e s u l t s i n conservation by increased 
recovery (not waste). 



Page 2 

An i n j e c t i o n pressure l i m i t of 1500 p s i should allow enough 
l a t i t u d e f o r an e f f e c t i v e f l o o d i n t h i s u n i t , and Beach 
Exploration hereby requests same. E f f e c t i v e f l o o d i n g w i l l 
recover the maximum amount of reserves and prevent waste, and 
t h i s i s i n our best i n t e r e s t as w e l l as the i n t e r e s t s of the 
other owners and the State of New Mexico. 

Sources of I n j e c t i o n F l u i d 

A l l produced water w i l l re r e - i n j e c t e d , and the necessary 
make-up water w i l l be purchased from the C i t y of Carlsbad Double 
Eagle system. No other known sources are a v a i l a b l e f o r make-up 
water i n t h i s area. Attached i s a copy of the water analysis of 
the Double Eagle system water. This source has been proven to be 
compatible w i t h the Penrose formation by i t s successful use i n 
many pr o j e c t s i n t h i s area, including the Kincaid & Watson - East 
Red Lake Uni t , which o f f s e t s the propsed Red Lake Unit to the 
South and shares the same Penrose r e s e r v o i r . 



HALLIBURTON DIVISION LABORATORY 

HALLIBURTON SERVICES 

ARTESIA DISTRICT 

LABORATORY REPORT 

TO Beach Exploration 

No. W685, W686, & W687-9I 

Date December 4, 1990 

P. 0. Box 3669 

Midland, TX 79701 

T>«» noon « t » orootny at MaMunon Samcw I M nmtm t 1*10*1 to* 
•mnet. naraecaT —nut. ajamaaBWiaaoiPicio* id » « W I > H M C I I « | 
• * taprtu mnton manual at HOomoQ nnnmirmt I may HOW*. M 
uaaf « l i t cotrM a» faguar tuantu aparaten* By aty patten or cencam ana 
H » ) M I furao* rocf»»o, aac* upon »aa» HIMWIOII Sanxat 
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Well No. Depth Formation 

Field County Source 

(CITY OF CARLSBAD) 
DOUBLE EAGLE WATER 

(WATER WELL # 1) 
BOGLE MILL #1 

(WATER WELL # 2) 
MILL #2 

12.55 @ 70° 3.41 @ 70° 12.55 (? 70° 

Specific Gravity .. 1.0011 @ 70° 1.002 @ 70° 1.0011 @ 70° 

8.1 7.6 7.7 

1,571 .1,675 1,152 

508 762 889 

300 1.000 300 

Small Heavy Heavy 

214 214 214 

0 0 0 

Remarka: 

Respectfully submitted 
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Geological Data 
Red Lake Unit 

Eddy County, New Mexico 

Red Lake East (Queen) sand production i s a r e s u l t of 
entrapment w i t h i n an offshore sand bar which trends northeast -
southwest. 

The production member i s c a l l Penrose and v e r t i c a l l y located 
as a lower member of the Queen section. The pay sand i s 
generally f i n e grained to medium grained, w e l l sorted, and 
rounded to sub rounded quartz sand. 

Porosity averages from 12 t o 18% w i t h some zones c a l c u l a t i n g 
as high as 22%. The sand thickness ranges from 12 f e e t on the 
flanks of the f i e l d t o approximately 26 fe e t near the apex or 
center of the r e s e r v o i r . Please r e f e r to the attached "Penrose 
Sand - Net Pay Isopach", which shows the next pay i n the u n i t 
area. 

The r e s e r v o i r i s the r e s u l t of s t r a t i g r a p h i c entrapment 
w i t h i n a clean lens of sand which facies i n t o a red, shaley sand 
down dip and becomes t i g h t e r up d i p as the section becomes more 
a n h y d r i t i c and s a l t f i l l e d . 

The top of the Penrose pay occurs from 1874' t o 2016' above 
sea l e v e l w i t h i n the proposed u n i t area. Surface elevations vary 
considerably w i t h i n the u n i t area due to topography, and v e r t i c a l 
depths t o the Penrose occur from 1537' to 1828' as a r e s u l t . The 
attached s t r u c t u r e map shows tha t the Penrose dips i n a westerly 
d i r e c t i o n . 

C o n t i n u i t y of the Penrose pay w i t h i n the proposed u n i t area 
i s shown by the attached cross sections A-A1 and B-B'. 

The base of the only known source of fresh water, which i s 
the T r i a s s i c Sand, occurs at an approximate depth of 75' ( i n the 
wells with the lower e l e v a t i o n s ) . There are no known sources of 
fresh water below the Penrose. 
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Wel l No. Depth Formation 

F i e l d County Source 
(CITY OF CARLSBAD) 
DOUBLE EAGLE WATER 

(WATER WELL # 1) 
BOGLE MILL #1 

(WATER WELL # 2) 
MILL #2 

12.55 @ 70° 3.41 @ 70° 12.55 @ 70° 

S p e c i f i c Grav i ty . . 1.0011 (3 70° 1.002 @ 70° 1.0011 @ 70° 

8.1 7.6 7.7 

1,571 .1,675 1,152 

508 762 889 

300 1,000 300 

Small Heavy Heavy 

214 214 214 

0 0 0 
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