
MEWBOURNE OIL COMPANY 
P.O. BOX 7698 

TYLER, TEXAS 75711 

903 - 561-2900 

FAX 903 - 561-1870 

April 15, 1996 I 9 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 
NO. Z 077 781 632 

State of New Mexico 
Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Attention: Mr. David Catanach 

Mr. Catanach: 

Attached is Mewbourne Oil Company's application requesting approval to inject 
water into the referenced well. The subject well is currently plugged and w i l l 
require re-entry. The 40-acre lease associated with this well expired in late 
1992. Mewbourne Oil Company then leased said acreage in October 1994 in order to 
expand the Querecho Plains Bone Spring Sand Unit and re-enter the referenced well 
as an injector. The Bureau of Land Management has provided i n i t i a l approval to 
said expansion (see attached) and should provide f i n a l approval by May 1996. The 
Operating Committee for said Unit has also approved said expansion (see 
attached). As a result, administrative approval is requested in accordance with 
Division Order R-9737-A which permits the injection of water at the Querecho 
Plains Bone Spring Sand Unit and Division Rule 701.6.7 which grants an exception 
to hearing for this cause. A l l necessary notices are mailed as of today with a 
"Service List" attached for your convenience. 

I f you have any questions regarding this application, please contact me at (903) 
561-2900. 

Re: Application for Authority to Inject 
Hanley "24" Federal No. 1 
Lea County, New Mexico 

Your truly 

Kevin Mayes, P.E. 
Project Engineer 

KM:gt 
Attachments 



SERVICE LIST 

Mr. David Catanach 
State of New Mexico 
Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

State of New Mexico 
Oil Conservation Division 
P. 0. Box 1980 
Hobbs, New Mexico 88240 

Bureau of Land Management 
Carlsbad Resource Area Headquarte 
P. 0. Box 1778 
Carlsbad, New mexico 88220 

Lovington Daily Leader 
P. 0. Drawer 1717 
Lovington, New Mexico 88260 



United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
ROSWELL DISTRICT OFFICE 

1717 West Second Street 
Roswell, New Mexico 88202 

IN REPLY REFER TO: 
3180 (06200) 
NMNM88523X 

FEB 1 5 1996 

Mewbourne O i l Company 
Attention: Mr. K.M. Calvert 
P.O. Box 7698 
Tyler, Texas 75711 

RE: Proposed Expansion 
Querecho Plains Bone Spring Unit 
Lea County, New Mexico 

l/V 

Dear Mr. Calvert: 

Mewbourne O i l Company has proposed that the referenced u n i t be expanded to 
include the following lands: 

consisting of 40.00 acres, more or less. These lands would be assigned no u n i t 
p a r t i c i p a t i o n , but would contribute an i n j e c t i o n w e l l f o r the benefit of the 
u n i t . We have reviewed t h i s proposal and are i n agreement that the lands may be 
brought i n t o the u n i t without t r a c t p a r t i c i p a t i o n . 

The proposed expansion may be accomplished pursuant to A r t i c l e 4, Expansion, of 
the Querecho Plains Bone Spring Unit Agreement dated November 1, 1993. Approval 
of the proposed expansion by the Working Interest owners i s required. The 
e f f e c t i v e date of the expansion w i l l be the f i r s t day of the month subsequent to 
the date of notice and approval by t h i s o f f i c e . No retroactive a l l o c a t i o n of 
production w i l l be allowed. 

Exhibits A and B to the Unit Agreement must be revised appropriately and copies 
submitted to t h i s o f f i c e . 

NWNW, Section 24, T. 18 S, R. 32 E. 
Lea County, New Mexico 

Sincerely, 

Tony L. Ferguson 
Assistant D i s t r i c t Manager, 
Minerals Support Team 



MINUTES 
QUERECHO PLAINS BONE SPRING SAND UNIT 

Thursday, March 21, 1996 
Offices of Mewbourne Oil Company 

Midland, Texas 

Attendees 

Ken Calvert - Mewbourne Oil Company, Tyler, Texas 
Kevin Mayes - Mewbourne Oil Company, Tyler, Texas 
James Blount - Santa Fe Energy, Midland, Texas 
Sharon Haggard - OXY USA, Midland, Texas 

Action Taken 

1. Approved expanding the unit by 40 acres to include the NW/4 SW/4 of 
Section 24, T18S-R32E. 

2. Approved re-entering the plugged wellbore located on the 40 acre tract 
from action on Item 1. 

Discussion 

Mr. Calvert called the meeting to order at 10:00 AM. The agenda was approved as 
distributed. Mr. Mayes read the minutes from the last meeting of March 14, 1994. 

Mr. Calvert discussed the poll votes for working on wells QPBSSU 11-2 and QPBSSU 
14A-1 had passed. Work on well QPBSSU 11-2 involved completion as a dual injector 
(Bone Spring/Queen). This work was successfully completed in August 1995. Work 
on well QPBSSU 14A-1 involved installing rod pump equipment on the last flowing 
well in the f i e l d . This work was successfully completed in December 1995. 

Mr. Calvert discussed a new stripper royalty rate was approved for the unit by 
the Minerals Management Service. The new royalty rate for the unit is 2.9 percent 
versus the 7.3 percent individual well weighted average rate approved prior to 
November 1, 1994 versus 12.5 percent with no stripper rate reduction. 

Mr. Calvert discussed approval is given to the unit by the State of New Mexico 
for using an EOR severance tax rate. The Severance tax rate on o i l is cut in half 
for approved EOR projects from 3.5 percent to 1.75 percent. The Conservation, 
School and Ad Valorem tax rates and the Severance tax rate on gas is not 
affected. 
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Mr. Mayes discussed the State of the Unit while distributing a f i e l d production 
curve, a step-rate plot for well E-10 (7A-10), and a daily injection curve for 
well 3-7. I t was discussed that the breakthrough problems presented at the last 
meeting have been successfully managed and present no current problems. Well 3-5 
which was the worst contributor to the breakthrough problem was converted back 
to production in March 1994 and is currently one of the best producers in the 
f i e l d . The f i e l d has seen significant response (see attached curve). The current 
p r i o r i t y for the flood is working to keep the injection side maximized. Step-rate 
testing has been ongoing for several months and should conclude soon with 
application to the NMOCD for surface injection pressures of 2300 psi versus the 
currently approved 2000 psi. The disappointment of the flood at this time is the 
discovery of large amounts of "build-up" in the injection wells. Analysis of this 
build-up indicates mostly iron oxide with varying amounts of calcium carbonate, 
iron sulfides and hydrocarbons. The build-up is completely acid soluble. The 
large amount of iron oxide suggests the build-up occurred while these wells were 
on production or due to the oxygen from Carlsbad's Double Eagle fresh water. 
Samples of the build-up were provided to the attendees with solicitation made for 
any ideas to prevent the build-up. None was provided. Mewbourne w i l l work 
diligently to resolve the problem; however, members may expect elevated operating 
costs u n t i l the issue is resolved. 

Mr. Calvert discussed expanding the unit by 40 acres while distributing a plat 
of the subject. Mr. Calvert discussed he secured Titan's approval just before the 
meeting and now had 74.39 percent approving the expansion. Mr. Calvert called for 
any approvals from the attendees. Santa Fe Energy provided their approval. Mr. 
Calvert discussed that the approval was now 86.87 percent and expansion of the 
unit was formally approved. 

Mr. Calvert discussed re-entering the plugged wellbore that exists on the 
proposed expansion tract while distributing AFE No. 960103. Mr. Calvert discussed 
he secured Titan's approval just before the meeting and now had 74.39 percent 
approving the re-entry. Mr. Calvert called for any approvals from the attendees. 
Santa Fe Energy provided their approval. Mr. Calvert discussed that the approval 
was now 86.87 percent and re-entering the wellbore to be called QPBSSU 16-1 was 
formally approved. 

Mr. Calvert asked i f there were any amendments to the agenda or a desire for an 
open forum. None was requested. The meeting was adjourned. 

K. M. Calvert, Chairman 
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*' * STATF OF NEW MEXICO OIL CONSERVATION DIVISION FORM C- lOf l 
Ef.CRCY AND MINERALS DEPARTMENT TOST a ic i no« roes R e v i s e d 7-1-111 

• . STAtf LANO O F £ ( flullOlNC 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: 0 Secondary Recovery CI] Pressure Maintenance LZ] Di~nn-.-il O s t o r a q e 
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? . f*~| nu 

I I . Operator: Mewbourne O i l Company 

Address: P. O. Box 7698, T y l e r , Texas 75711 

Contact p a r t y : K e v i n Mayes Phone: (903) 561-2900 

I I I . Well data: Complete the data required on the reverse side of t h i s form f o r each well 
proposed f o r i n j e c t i o n . A d d i t i o n a l sheets may hr attached i f necessary. 

IV. 13 t h i s an expansion of an e x i s t i n g p r o j e c t 7 E y e s no 
I f yes, give the O 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 R—9737—A 

V. Attach a map t h a t i d e n t i f i e s a l l wells 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 . This c i r c l e i d e n t i f i e s the well's area of review. 

V I . Attach a t a b u l a t i o n of data on a l l wells 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 include a d e s c r i p t i o n of each 
w e l l ' 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 . 

V I I . Attach data on the proposed operation, 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; 
4. Sources and an appropriate analysis 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 qas 

at or w i t h i n one mile of the proposed w e l l , a t t a c h a chemical a n a l y s i s of 
the d i s p o s a l 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 . ) . 

V I I I . 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 a p p r o p r i a t e 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 w e 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 . 

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

X. Attach a p p r o p r i a t e logging and t e s t data on the w e l l . ( I f w e l l logs have been f i l e d 
w i t h the D i v i s i o n they need not be resubmitted.) 

XI. Attach a chemical a n a l y s i s of fresh water from two or more fresh water w e l l s ( i f 
a v a i l a b l e and producing) w i t n 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. 

X I I . A pplicants for disposal w e l l s 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 h y d r o l o g i c connection between the disposal zone and any underground 
source of d r i n k i n g water. 

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

XIV. 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 t r u e and c o r r e c t 
to the best of my knowledge and b e l i e f . 

Name: Kev>n Mayes T i t l e P r o j e c t E n g i n e e r 

Signature: / C u ^ - % ^ ~ ~ Y U ^ * ^ y ^ ^ Date: A p r i l 15, 1996 

I f the i n f o r m a t i o n r e q u i r e d under Sections V I , V I I I , X, and XI above has been p r e v i o u s l y 
submitted, i t need not be d u p l i c a t e d and resubmitted. Please show the date and circumstance 
of the e a r l i e r s u b m i t t a l . 

DISTRltlUTION: O r i g i n a l and one copy to Santa fe with one copy to the app r o p r i a t e D i v i s i o n 
d i s t r i c t o f f i c e . 



ITEM III OF NEW MEXICO OCD FORM C-l00 
INJLI I I I IN WI LL HA IA MILL I 

Mewbourne O i l Company 
(ii'LftAruii 

Hanley "24" Federal 
LLASl 

1 2310' F S L , 330' FWL 
"«£LL NO. fool Att LUCAMUIJ 
Lea County, New Mexico 

24 
SCCIIOH 

18S 
Imthsllir 

32E 

S c h e m a t 1 c Tobulnr Dotn 

13 3/8" § 410" 

Surface Cosing 

sn . 13 3/8 

IOC 

Cemented with 400 

Surface r e Bt determined by C i r c u l a t e d 
Hole a ire 17 1/2" 

fntcrwcdtolc Coalnt| 

4 i " Stub § 1932' S l l e 8 5/8" c.ented with 

TOC Surface r e e t ,ieter*ined by C i r c u l a t e d 
800 

8 5/8" § 3015" Mole t l i e 

± I Per f s 8492'-8567' 

4 i " e 8700" 

12 1/4" 

Long atrlni i 

,Si,e 4 1/2 
1950 

Cemented wl Hi 1525 UX . 

IOC f e c i determined by F r e e P o i n t 

Hole alte 

Total depth 

7 7 / 8 ' 

8 7 0 0 ' 

In jec t ion I n t e r v a l 

8492 reet to 8567 reet 
(perforated or open-hole" indicate which) 

Tublng aire 2 3/8' lined will, 

Otis Perma-latch 
(brand and nodalJ 

(or deacribe any oilier caelng- luhlng a e a l ) . 

Othor Onta 

Polyethylene^ 
(mater ie l ) 

packor at 8392 

aet ln a 

r e a l 

1 . 

7.. 

J . 

1st Bone Spring Sand 
Querecho Plains 

Nome of the Injection formation 

Name ot Tleld or Tool ( I f applicable) 

la thie « nnu u«l I nVIMitrf for <n.l»i-». Inn? £ J V?m 

K no, ror whet purpoec wao tho well o r i g i n a l l y drilled? 1 s t . Bone S p r i n g 

O i l Production - Well was plugged i n September 1992 

*.' Ilea the well ever been perforated In any other >one(a)7 Liat n i l auch perforated intervale 
and give plugging detail (aacka of ceaont or bridge plug(a) uoed) 

No 

Clve tho deptl 
thia area . 

to ond name of any overlying and/or underlytnq o i l or gaa ronoo (poolo) In 

Above - Delaware 

Below - 2nd Bone Spring Carbonate 
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ITEM V I I OF NEW MEXICO OCD FORM C-108 
DATA ON PROPOSED OPERATIONS 

QUERECHO PLAINS BONE SPRING SAND UNIT 

ITEM V I I (1) 

ITEM V I I (2) 

ITEM V I I (3) 

ITEM V I I (4) 

Proposed maxim-urn i n j e c t i o n r a t e i s 500 bwpd. 

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

The proposed maximum i n j e c t i o n pressure i s 2000 p s i . 
Said pressure i s the same approved f o r fourteen 
i n j e c t i o n w e l l s c u r r e n t l y i n operation a t the u n i t 
per D i v i s i o n Order R-9737-A. 

The source of i n j e c t i o n water f o r the subject u n i t 
w i l l be f r e s h water supplied by the C i t y of 
Carlsbad's Double Eagle system, Delaware produced 
water, Queen produced water and recycled Bone Spring 
produced water. These waters have been the source 
used at the u n i t f o r two and a h a l f (2 1/2) years 
w i t h no problems. 

ITEM V I I (5) Not a p p l i c a b l e . 



ITEM V I I I OF NEW MEXICO OCD FORM C-108 
GEOLOGIC DATA ON THE INJECTION ZONE & UNDERGROUND DRINKING WATER 

QUERECHO PLAINS BONE SPRINGS SAND UNIT 

The zone being t a r g e t e d f o r water i n j e c t i o n a t Querecho Plains i s 
the F i r s t Bone Spring sand a t depths from 8328'-8620' i n the w e l l 
Federal L NO. 4, Section 23, T18S, R32E. The F i r s t Bone Spring 
sands are a sequence of w e l l consolidated sandstone, s i l t s t o n e , and 
shale s t r a t a , w i t h l o c a l i z e d carbonate d e p o s i t i o n , of Permian age 
cemented w i t h calcareous m a t e r i a l . An e i g h t percent p o r o s i t y cut 
o f f i s used t o determine net pay as p o r o s i t y less than e i g h t 
percent i s considered impermeable a t the e x i s t i n g and proposed 
r e s e r v o i r pressure and r e s e r v o i r f l u i d regimes. Net pay isopach 
maps contained i n the engineering r e p o r t p o r t i o n of the u n i t p l a n 
show the a r e a l extent of the t a r g e t e d sands. Impermeable carbonate 
deposits e x i s t above and below the targeted sands thus d e f i n i n g the 
permeable l i m i t s of the r e s e r v o i r . A l l i n j e c t e d f l u i d s should 
remain i n the r e s e r v o i r w i t h the exception of c y c l i n g t o the 
surface though wellbores. 

Based on communications w i t h the New Mexico State Engineer's 
Roswell o f f i c e (Ken Fresquez) and OCD f i l e s a t Hobbs there appears 
to be only one fr e s h water w e l l w i t h i n T18S & R32E. This w e l l ' s 
t o t a l depth was 270' and i s lo c a t e d i n the NW, NW, SE, SE, NW of 
sect i o n 20. The source s t r a t a tapped by t h i s w e l l i s the T r i a s s i c 
"Red Beds" and the only other s t r a t a Mr. Fresquez r e f e r r e d t o as 
p o t e n t i a l l y f r e s h was the Alluvium which i s shallower than the "Red 
Beds". There are no known f r e s h water s t r a t a u n d e r l y i n g the Bone 
Spring. 



ITEMS IX THROUGH X I I OF NEW MEXICO OCD FORM C-108 
QUERECHO PLAINS BONE SPRING SAND UNIT 

ITEM IX. This w e l l has an e x i s t i n g f r a c t u r e s t i m u l a t i o n . I t i s 
a n t i c i p a t e d t h a t the w e l l may need an a c i d clean up a f t e r 
r e - e n t r y . 

ITEM X. A l l logging and t e s t data f o r the e x i s t i n g wellbore 
e x i s t s on f i l e w i t h the s t a t e of New Mexico O i l 
Conservation D i v i s i o n (OCD) and w i l l not be resubmitted 
w i t h t h i s a p p l i c a t i o n . 

ITEM X I . As st a t e d i n ITEM V I I I , i t appears the only s t r a t a w i t h i n 
one m i l e of our proposed i n j e c t o r which contains water of 
pos s i b l e d r i n k i n g q u a l i t y i s confined t o 270' and 
shallower. No contamination of t h i s d r i n k i n g water should 
occur as a l l e x i s t i n g wellbores which penetrate the Bone 
Spring have surface casing set at a minimum depth of 3 50' 
w i t h cement completely c i r c u l a t e d behind t h i s casing from 
s e t t i n g depth t o surface. I n a d d i t i o n and t o the best of 
my knowledge there are no fr e s h water w e l l s w i t h i n one 
mile of our proposed i n j e c t o r s . 

ITEM X I I . A f t e r reviewing the geology of the Bone Spring Sand 
s t r a t a i n a one and one-half m i l e radius around the 
proposed u n i t area, no evidence appears of f r a c t u r e s or 
any hydrologic connection between the t a r g e t sands and 
any o v e r l y i n g or un d e r l y i n g s t r a t a . 



L. ..-"ROCK LABORATORIES, INC. 
22T2 BANKHEAD HIGHWAY 
MIDLAND, TEXAS 79701 

(915) 689 - 7252 

May 2 1 , 1992 

Mewburne O i l Company 
P. 0. Box 7698 
T y l e r , Texas 75711 

A t t e n t i o n : Kevin Mays 

S u b j e c t : Water C o m p a t i b i l i t y Study 

Gent 1emen: 

Presented i n t h i s r e p o r t are t h e f i n a l r e s u l t s of a water 
c o m p a t i b i l i t y s t u d y performed on 5 samples of produced water 
p r o v i d e d t o t h i s l a b o r a t o r y by Core L a b o r a t o r y on b e h a l f of 
Mewburne O i l Company. API Water A n a l y s i s was performed on each 
of t h e samples t o d e t e r m i n e t h e i r i o n i c c h a r a c t e r i s t i c s . Based 
on t h e s e a n a l y s e s , t h e s c a l i n g tendency w i t h r e s p e c t t o cacium 
c a r b o n a t e and c a l c i u m s u f a t e were c a l c u l a t e d and r e p o r t e d on May 
19, 1992 (our Job Number 9205032). The samples were p h y s i c a l ^ 
mixed t o d e t e r m i n e i f p r e c i p i t a t e s would form. T u r b i d i t y was 
measured as p e r c e n t t r a n s m i t t a n c e on each o f t h e c o m b i n a t i o n s a t 
^20 nanometers w a v e l e n g t h on a M i l t o n Roy Model 601 
S p e c t r o p h o t o m e t e r . 

The t u r b i d i t y d a ta a r e p r e s e n t e d i n t h i s r e p o r t and i n d i c a t e d 
-eRSrt t h a t t h e water from t h e F e d e r a l "E" #5 t a n k b a t t e r y (Queen 
F o r m a t i o n ) and t h e water from t h e Cedardrake F e d e r a l #4 w e l l 
formed p r e c i p i t a t e s whe^combined i n t h e r a t i o s t e s t e d ( v e r y 
s l i g h t decreaces i n t r a n s m i t t a n c e were o b s e r v e d ) . A d d i t i o n a l 
a n a l y s e s were performed on t h e w a t e r s t o d e t e r m i n e t h e i r barium 
c o n c e n t r a t i o n s and are a l s o p r e s e n t e d i n t h i s r e p o r t . Based on 
c a l c u l a t i o n s from t h e o r e t i c a l c o m b i n a t i o n s , a l l of t h e waters 
have a tendency t o form b o t h c a l c i u m c a r b o n a t e and c a l c i u m 
s u l f a t e s c a l e on t h e i r own and t h e s e t e n d e n c i e s do not i n c r e a s e 
when mixed. The f r e s h water from Double Eagle and t h e Delaware 
produced water from t h e Cedardrake F e d e r a l ttA w e l l b o t h have 
barium and t h e r e f o r e p r e s e n t s t h e p o s s i b i l i t y o f barium s u l f a t e 
s c a l e f o r m a t i o n when combined w i t h w a t e r s h i g h i n s u l f a t e . 

I n c o n c l u s i o n , based on a l l of t h e a n a l y s e s and p h y s i c a l 
c o m b i n a t i o n s of t h e s e w a t e r s , t h e Delaware produced water from 
t h e J e w i t t Feed f t l appears t o be t h e most > c o m p a t i b l e water t o t h e 
Bone S p r i n g s water from t h e F e d e r a l "L" l e a s e . 

R e s p e c t f u l l y y o u r s , 

Barnes L. P r i t c h a r d , Lab Manager 
Caprock L a b o r a t o r i e s , I n c . 



CAPROCK LABORATORIES, INC. 
2312 BANKHEAD HIGHWAY 
MIDLAND, TEXAS 79701 

(915) 689 - 7252 

COMPANY: MEWBURNE OIL COMPANY JOB NUMBER: 9205032 

SAMPLE NUMBER SAMPLE DESCRIPTION 

1 FEDERAL "E" tt5 T.B. (QUEEN FORMATION) 
2 JEWITT FEED ttl (DELAWARE FORMATION) 
3 DOUBLE EAGLE (FRESH WATER) 
4 CEDARDRAKE FEDERAL #4 (DELAWARE FORMATION) 
5 FEDERAL "L" LEASE (BONE SPRINGS FORMATION) 

MIXTURE TURBITY, */. TRANS. @ <+20 uM 

1- 5 96.6 

2- 5 100. 

3- 5 100. 

<+-5 99.5 

1-2-5 94.3 

1-3-5 95.3 

1- 4-5 98.8 

2- 3-5 100. 

2- 4-5 98.8 

3- 4-5 99.7 

ALL 97.7 



C A P R O C K 
L A B D R A T O R I 

3312 Bankhead Htv. 
Midland. Texas 7970! 
(9151 689-7252 

/ FAX t (915) 689-0130 

3 A M P I _ E 

I N I O . 

WATER A N A L Y S I S REPORT 

i l Co. 
Lease 

e l l No. 
Job No. 

DQUBL£_EAGL 
"FRESH WATER 
9205032 

s. N A I— Y . S I .3 

1 
2 
3, 

4 
5 
6 

S p e c i f i c G r a v i t y 
CaCOj S a t u r a t i o n 

D i s s o l v e d Gasses 

Hydrogen S u l f i d e 
Carbon D i o x i d e 
D i s s o l v e d Oxygen 

Cat i o n s 

6 0 / 6 0 
Index 

Sample Loc. 
Date Sampled 
At tent ion 
Analysis Mo. 

MG/L 

100^ < 9 
" -0 .996 

80 F. +1.540 
140 F. +2.388 

0.0 
Not Determined 
Not Determined 

3 

EQ. WT. *MEQ/L 

7 . Ca1 c i um (Ca* * ) 200 / 20. 1 - 9 .95 
8. Magnes i um IMg*• ) 304 / 12. 2 - 24.92 
9 . Sod i um ( Na* ) ( Ca 1 cu 1 a ted ) 2,507 / 23. 0 sr 109.00 
10 . Bar i um (Ba'* ) 6 / 68. 7 — 0.09 

Anions 

11 . Hyd ro xy1 (OH" ) 0 / 17 . 0 = 0.00 
12. Carbonate (cos•) 0 / 30. 0 0.00 
13. B i c a r b o n a t e (HC0 3") 183 / 6 1 . 1 — 3.00 
14. SuI f a t e ISO,' ) 50 / 48. 8 = 1 .02 
15 . Ch1oride ( Cl - ) 4,963 / 35 . 5 = 139.80 

16 . T o t a l D i s s o l v e d S o l i d s 8,213 
17 . To ta1 I r o n 1 Fe ) 1 / 18. - 0.05 
18. T o t a l Hardne ss As CaCOj 1 ,752 
19 . Res i s t i v i t y @ 75 F. ( C a l c u l a t e d ) 0.G85 /cm. 

LOGARITHMIC WATER PATTERN 
*iueq/L. 

PROBABLE MINERAL COMPOSITION 

» Pfft. ... 
>000 1000 

•• m i I CO 3 
ib'oo IOOOO *Mi1 I i Equivalents per L i t e r 

Calculated Calcium S u l f a t e s o l u b i l i t y i n 
t h i s b r i n e i s 2,814 mg/L. at 90 F. 

COMPOUND WT. X *meq/L = mg/L. 

Ca(HCO; ) i 81 . 04 3 .00 243 

CaSO, 68 . 07 0.9 4 64 

CaCl i 55 . 50 6 .02 334 

Mg(HC03 ) 2 73. 17 0.00 0 

MgS0< 60 . 19 0.00 0 

MgCL, 47 . 62 24 .92 1 , 187 

NaHCOj 84 . 00 0.00 0 

Na.S0« 71 .03 0.00 0 

NaCl 58 . 46 108.87 6 ,364 

a I yst 

marks and Comments: 



/ 
A M F * L- E 

k . A B O R A T O R I 

3312 Bankhead H»v. 
Midland. Texas 79701 
(915) 669-7252 

» (9IS) 6B9-0130 

S , I N C . 

WATER ANALYSIS REPORT 

I Co. 
Lease 
I I No. 
ob No. 

MEWBOURNE OIL CO. 
FEDERAL E 
#5 T.D. 
9205032 

[Nl A I _ ^ E > I S 

Sample Loc. 
Date Sampled 
Attent ion 
Analysis No. 

MG/L 

QUEEN PENCOSE PROD. WATER 

1 

EQ. VT. *MEQ/L 

1 , 
2 
3 

4 
5 
6 

7 , 
8 , 
9 , 

10, 

1 1 , 
12, 
13 
14 
15 

16 
17 
18, 
19 

PH 
S p e c i f i c G r a v i t y 6 0 / 6 0 F, 
CaC0 3 S a t u r a t i o n I n d e x @ 

& 
D i s s o l v e d Gasses 

Hydrogen S u l f i d e 
Carbon D i o x i d e 
D i s s o l v e d Oxygen 

Cat i o n s 

CaIc ium (Ca* * ) 
Magnes i um (Mg* * ) 
Sod i um ( Na* ) 
Barium (Ba* * ) 

Anions 

Hydroxy 1 (OH" ) 
Ca rbona t e (C0 3' ) 
B i c a r b o n a t e <HCOj' 
SuI fa te ( SO,• ) 
ChI or i de ( Cl " ) 

6 . 100 
1.17 1 

60 F. +1.9 40 
140 F. +2.648 

0.0 
Not Determined 
Not Determined 

(Ca i cuI a ted) 

0 ,978 
8,266 

94,120 
0.0 

0 
0 

85 
1 ,950 

183,647 

T o t a l D i s s o l v e d S o l i d s 
To ta1 I r o n (Fe) 
T o t a l Hardness As CaCOj 
R e s i s t i v i t y @ 75 F. ( C a l c u l a t e d ) 

LOGARITHMIC WATER PATTERN 
*raeq/L. 

297,046 
22 

56,450 
0.001 /cm 

/ 

20 
12 , 
23, 

17.0 
30. 0 
6 1.1 
48.8 
35 . 5 

446 .67 
677.54 

4,092.17 

<*V> 

0.00 
0.00 
1 .39 

39 .96 
173.15 

1.21 18.2 = 

.J ^ 

PROBABLE MINERAL COMPOSITION 

)00 
*Mi11i E q u i v a l e n t s per L i t e r 

WW CO 3 
00 10000 

Cal c u l a t e d Calcium S u l f a t e s o l u b i l i t y i n 
t h i s b r i n e i s 1,232 mg/L. a t 90 F. 

COMPOUND m. WT. X #meq/L = mg/L. 

Ca(HC03 )2 81 . 04 1 .39 1 13 

CaSO, 68. 07 39 .96 2,720 

CaCl , 55. 50 4 05.32 22.495 
Mg(HC0,) s 73. 17 0.00 0 
MgSO, 60 . 19 0 . 00 0 

MgCL, 47 .62 677.54 32,265 
NaHCOi 84 .00 0.00 0 
Na.30, 71 .03 0.00 0 
Na C1 58 . 46 4,090.30 239, 1 19 

Comments 



C A P R O C K 
L A B Q R A T O R I E S 

3312 Bankhead Hty. 
Midland. Texas 79701 

\ flSJ 1915) 689-7252 
FAX t (915) 689-0130 

i A M P L_ E 

I rsic . 

WATER ANALYSIS REPORT 

I Co. 
Lease 
I I No. 
ob No. 

MEWBOURNE OIL CO. 
FEDERAL L LEASE 

9205032 

[NJ A' L. ̂  55 I 55 

Sample Loc. 
Date Sampled 
Attent ion 
Analysis No. 

BONE SPRINGS PROD. WATER 

MG/L EQ. WT. KMEQ/L 

1 . 
2, 
3 , 

4 
5 
6 

7 , 
8, 
9 , 

10, 

1 1 , 
12, 
13 
14 , 
15 , 

16 , 
17 . 
18, 
19 , 

pH 
S p e c i f i c G r a v i t y 
CaCOj S a t u r a t i o n 

D i s s o l v e d Gasses 

Hydrogen S u l f i d e 
Carbon D i o x i d e 
D i s s o l v e d Oxygen 

60/60 
1 nde x 

7.550 ' . 
F. 1.110^ 
& 80 F. +0.842 
@ 140 F.. +1.722 

Ca t i o n s 

Ca1c i um 
Magnesium 
Sodium 
Barium 

An i o n s 

Hydroxy! 
Carbonate 
B i c a r b o n a t e 
S u l f a t e 
Ch1o r i de 

( Ca* * 
(Mg* * 
( Na* ) 
( Ba* 4 

( OH- ) 
( C03 * 
(HC0 3 

( SO, ' 
( Cl - ) 

0.0 
Not Determined 
Not Determined 

) 3,527*-
) 1,556 

( C a l c u l a t e d ) 52,547 
) Not Determined 

0 
) 0 
- ) 159 
) 1,300 

90,760K-

/ 
/ 
/ 
/ 
/ 

20, 
12, 
23, 

17.0 
30.0 
6 1 
48, 
35, 

175.47 
127.54 
284.65 

0.00 
0.00 
2.60 

26 .64 
556.62 

T o t a l D i s s o l v e d S o l i d s 
To ta1 I r o n (Fe) 
T o t a l Hardness As CaCOj 
R e s i s t i v i t y @ 75 F. ( C a l c u l a t e d ) 

LOGARITHMIC WATER PATTERN 
#meq/L. 

0 

149,849 
28 

15,214 
.03/ /cm 

/ 18.2 = 

PROBABLE MINERALCOMPOSITION 

•ium kj i i im 

000 1060 1 0 0 " 10 r 10 i o o 1000 10000 
*Mi111 E q u i v a l e n t s per L i t e r 

C a l c u l a t e d Calcium S u l f a t e s o l u b i l i t y i n 
t h i s b r i n e i s 4,032 mg/L. a t 9 0 F. 

3 I y s t 

narks 

J^2 

COMPOUND w. vr. X *meq/L = = mg/L. 

Ca ( HC03 ) ; 81 04 0 60 211 

CaSO, 6 6 07 26 . 64 1,813 

CaCl 2 55 50 146 . 23 8, 116 

Mg(HC0 :) 2 73 17 0 . 00 0 

MgSO, 60 . 19 0 .00 0 

MgCL- 47 127 . 54 6 ,074 

Na HCO; 84 . 0 0 0 .00 0 

NaSO< 7 i .03 0 . 00 0 

NaCI 58 . 46 2 , 282 . 85 133,455 

and Comments 



L A B Q R A T Q R I F£S , 

R> 3312 BanVhead Htv. 
Midland. Texas 79701 WATER 
(915) 669-7252 
FAX I (9151 689-0130 

I N C . 

ANALYSIS REPORT 

i I Co. 
Lease 
311 No. 
Job No. 

MEWBOURNE OIL CO. 
CEDARDRAKE FEDERAL 
#4 
9205032 

Sample Loc. 
Date Sampled 
Attent ion 
Analysis No. 

DELAWARE PROD. WATER 

v N A L Y S I MG/L EQ. WT. *MEQ/L 

1 , 
2 , 
3 , 

4 
5 
6 

pH 
S p e c i f i c G r a v i t y 
CaCOj S a t u r a t i o n 

D i s s o l v e d Gasses 

Hydrogen S u l f i d e 
Carbon D i o x i d e 
D i s s o l v e d Oxygen 

Ca t i o n s 

6.900 ^ 
60/60 F. 1.1401 
Index @ 80 F. +0.668 

& 140 F. +1.778 

0.0 
Not Determined 
Not Determined 

7 . Ca1c i um (Ca'' ) 14,749 / 20 . 1 733 .78 
8. Mag nes i um (Mg* * ) 2,674 t 12 .2 219 . 18 
9 . Sod i um (Na* ) (Ca1cu1ated) 49 ,932 / 23 . 0 — 2, 170 .96 

10. Bar i um ( Ba* * ) 22 / 68 . 7 0 .32 

Anions 

1 1 . Hyd ro xy1 ( OH" ) 0 / 17 .0 = 0 .00 
12. Carbonate (C0 S • ) 0 / 30 .0 0 .00 
13. B i carbona t e (HCO,") 49 / 6 I . 1 0 .80 
14 . Su1 fa t e ( so4 • ) 1 ,300 / 48 . 8 - 26 .64 
15. Ch1or i de (Cl - ) 109,904 / 35 . 5 3,095 .89 

16 . To ta1 D i sso i ved So l i d s 178,630 
17 . To ta1 1ron ( Fe ) 18 / 18 = 0 .99 
18 . T o t a l Hardness As CaC0s 47,843 
19 . Res i s t i v i t y C? 7 5 F. ( C a l c u l a t e d ) 0.014 /cm. 

LOGARITHMIC WATER PATTERN 
#meq /XT. 

00 10000 
*Mi11 i E q u i v a l e n t s per L i t e r 

C a l c u l a t e d Calcium S u l f a t e s o l u b i l i t y 
t h i s b r i n e i s 1,111 mg/L. a t 90 F. I n 

COMPOUND" 

Ca(HCOj ) 

CaSO 4 

CaCl ! 

Mg<HCOs ) 

MgSO, 

MgCLi 

NaHC03 

NaSO, 

NaCl 

PROBABLE MINERAL COMPOSITION 
EQ. WT. X *meq/L = ing/L. 
81 . 

68 . 

55 . 

73. 

60 

47 

84 

7 1 

58 

04 

07 

50 

17 

19 

.62 

,00 

,03 

, 46 

0 

26 

706 

80 

32 

66 

0.00 

0.00 

219.18 

0.00 

0.00 

2,170.05 

6 5 

1 , 792 

39,220 

0 

10 

126 

0 

437 

0 

0 

86 1 

Commen t s : 



C A P R O C K _ , 
L - A B O R A T O R I E S 

3312 Bankhead H«y. 
Hid land. Texas 79701 
(9151 669-7252 
FAX I (915) 689-0130 

I I M C . 

WATER A N A L Y S I S R E P O R T 

S A M P L E 

l i l Co. 
Lease 

tell No. 
Job No. 

MANZANO OIL 
JEWITT FEED 
t l 
9205032 

Sample Loc. 
Date Sampled 
A t t e n t ion 
Ana lys i s No. 

DELAWARE PROD. 

\ N A L Y S 

pH 

I S MG/L EQ. WT. XMEQ/L 

1 
2 , 
3 , 

4 
5 
6 

7 , 
8 , 
9 . 

10 

1 1 , 
12 , 
13, 
1 4 , 
15 , 

16 , 
17 , 
18, 
19 , 

S p e c i f i c G r a v i t y 
CaCOs S a t u r a t i o n 

D i s s o l v e d Gasses 

H y d r o g e n S u l f i d e 
Ca r b o n D i o x i d e 
D i s s o l v e d O x y g e n 

6 .550 
60/60 F. 1 . 165^ 
Index @ 80 F. +1.052 

@ 140 F. +2.812 

0.0 
Not Determined 
Not Determined 

Cat i o n s 

Ca!c i um 
Magnesium 
Sod i um 
Barium 

A n i o n s 

Hydroxy! 
Carbonate 
B i c a r b o n a t e 
Su1 f a t e 
Ch1o r i de 

(Ca* 
( Mg* 
( Ns* 
( Ba* 

(CaIcu1 a t e d ) 

(OH- > 
( C03 • 
( HC03 

( SO, • 
( Cl - ) 

) 
- ) 
) 

24,529 
2,772 

52,982 
0.0 

0 
0 
6 1 

750 
594. 

T o t a l D i s s o l v e d S o l i d s 
T o t a I I r o n (Fe) 
To t a l Hardness As CaC03 

R e s i s t i v i t y @ 75 F. ( C a l c u l a t e d ) 0 

132 

213, 

72, 
,001 

20 , 
12, 
23, 

17 , 
30, 
6 1 , 
48, 
35., 

608 
15 

665 
/cm 

/ 18.2 = 

1,220.35 
227.21 

2,303.57 

0.00 
0.00 
1 .00 

15.37 
3,735.04 

0 .84 

LOGARITHMIC WATER PATTERN 
*raeq/L. 

PROBABLE MINERAL COMPOSITION 

H+WH Cl 

H+WHj HC03 

3o6o looo ioo' 

+4+Wti) S04 

H W i C03 
*" 10000 

* M i I 1 i E q u i v a l e n t s per L i t e r 

C a l c u l a t e d Calcium S u l f a t e s o l u b i l i t y 
t h i s b r i n e i s 590 mg/L. a t 90 F. 

i n 

COMPCTOND EQ. WT. X #meq/L - mg/L. 
Ca(HCO.) 2 81 . 04 1 .00 81 

CaSO, 68 . 07 15.37 1 ,046 

CaCl j 55 . 50 1 ,203.98 66,821 

Mg(HC03 ) ? 73. 17 0 .00 0 

MgSO, 60 . 19 0.00 0 

MgCL, 4 7 .62 227.2 1 10,820 

NaHC03 84 . 00 0.00 0 

NaSO, 7 1 .03 0.00 0 

NaCI 58 . 46 2,303.85 134,683 

ia I ysr. 

•marks and Comments 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
• IL CONSERVATION DIVISION 

HOBBS DISTRICT OFFICE 

\ ( A . - ' / (. tV POST OFFICE BOX 1930 
, «Jt- HOBBS, NEW MEXICO 88241-1980 

GOVERNOR- — (505)393-6161 

OIL CONSERVATION DIVISION 
P. 0. BOX 2088 
SANTA FE, NEW MEXICO 87501 

RE: Proposed: 
MC 
DHC_ 
NSL_ 
NSP_ 
SWD_ 
WFX_ 
PMX 
WFX ~X 

Gentlemen: 

I have examined the application for the: 

Operator Lease &'Well No. Unit S^R 

and my recommendations are as follows: 

Supervisor, District 1 

/ed 


