
ANADARKO PETROLEUM CORPORATION 
EXXON SWD NO. 3 HEARING 2/6/92 

I . Why we need the disposal w e l l . 

A. Water from Exxon No. 1 
1. Options 

a. < Trucking 
b. Laguna Gatuna 
c. Disposal well 

I I . Permits 

A. BLM has been approved (OCD has copy) 

B. NMOCD Permit 
1. Offset Mineral Owners contacted w/no objections 
2. Surface Owner contacted w/no objections 
3. Application made based on 

a. NMOCD Rule 701-0-1,2,3 
b. Capitan Reefs poor water q u a l i t y 

I I I . Sources of Information 

A. Personal Experience 
1. Severe l o s t c i r c u l a t i o n 
2. Water saline & sour (H2S) 

B. City of Carlsbad 
1. Max Cordova - Environmental Engineer 
2. Jim Harrison - Water Dept. 

C. State Engineers Office Roswell 

D. State Engineers - Technical Report #38 
(Capitan Aquifer Observation - Well Network Carlsbad to 
Jal New Mexico by W. L. Hiss w/cooperation of USGS) 

IV. Capitan Reef 

A. Put up sli d e #1 
1. Explain reef b u i l d i n g on edge of Delaware Basin 

a. Point out Delaware Basin, Reef, State Lines, City 
of Carlsbad, J a l , Exxon #3, WSW #1 

2. Reef Today 
a. Outcrops i n Mts west of Carlsbad, Pecos River, Dip 

of Reef east t o south 
3. Water west of Pecos fresh w/source greatly dependant 

on local weather 
4. East of Pecos reef appears t o be fractured and the 

saline Pecos River i s source of part of eastern reef 
water 

5. Current use of water west of Pecos i s fresh water f o r 
City of Carlsbad. I v i s i t e d w/both Mr. Cordova & Mr. 
Harrison - they said as does the Tech Report #38 t h a t 
the Capitan Reef west of Pecos i s not supplied by 
same source. 



6. Water withdraw east of the Pecos is for refining & 
waterflooding i n Eddy, Lea, Winkler & Ward Counties. 

B. Put up slide #2 
1. Explain Tech Report #38 & observation wells, point to 
Exxon #3, WSW #1, L i t t l e Eddy Unit I , rest of the 16 

wells monitored. 

C. Slide #3 Explain 
1. West to East 
2. Increase subsea depth 
3. Flow of ground water in reef east 
4. Decrease in water level of eastern reef 

a. eg FL 6/67 to 3/76 dropped 500' to 600' during 
study 

5. Compare Water Analysis 



HON I R. W. Byram 4 Co, - Apr, 1990 

I • SECONDARY OR OTHER ENHANCED RECOVERY, 
PRESSURE MAINTENANCE, SALT WATER DISPOSAL, 

AND UNDERGROUND STORAGE 

Oder No. R-6702, effective July 1,1981, amended, adopted aad 
renumbered Rales 701 through 70S. 

RULE 701. INJECTION OF FLUIDS INTO RESERVOIRS 
(Aa Amended by Order No. R-930, December 28, 
1966; Order No. R-152S, November 9, 1969; Order 
No. R-1644, May 1. I960; Order No. R-2490. May 28, 
1963; Order No. R-2764, September 8, 1964; Order 
No. R-2761. January L 1965; Order No. R-3092, 
July 18, 1966; Order No. R-3375. March 1, 1968; 
Order No. R-3933, June 1, 1970; Order No. R-4348, 
September 1. 1972; Order No. R-4381, September 1, 
1972; Order No. R-6702, July 1,1981; aad Order No. 
R-8390, February 1, 1967.) 
(See Section IV, Secondary Recovery, for Complete 
Order No. R-1525.) 

A. PERMIT FOR INJECTION REQUIRED (Aa Amended by 
Order No. R-6702, July 1, 1981.) 

The injection of gaa, liquefied petroleum gaa, air, water, or aay 
other mŵ nip into aay reservoir for the purpose of maintaining 
reservoir pressure or for the purpose of secondary or other 
enhanced recovery or for storage or the injection of water into 
aay formation for the purpose of water disposal shall be 
permitted only by order of the Division after notice aad hearing, 
nnleaa otherwise provided herein. 

B. METHOD OF MAKING APPUCATION (Aa Amended by 
Order No. R-2490. May 28, 1963; Order No. R-3375, March 
1, 1968; and Order No. R-6702, July 1, 1981.) 

(1) Application for authority for the injection of gaa, 
liquefied petroleum gaa, air, water or aay other medium into any 
formation for any reason, including but not necessarily limited 
to the establishment of or the expansion of water flood projects, 
enhanced recovery projects, pressure maintenance projects, snd 
ash wster disposal, shall be by submittal of Divieion Form C-108 
complete with all attachments. 

(2) The applicant ahall furnish, by certified or registered 
mail, a copy of the application to the owner of the surface of the 
land on which each injection or disposal well ia to be located 
and to each leasehold operator within one-half mile of the well 

(3) Administrative Approval 
If the application ia for admiaiatrative approval rather than 

for a hearing, it most also be accompanied by a copy of s legal 
publication published by the applicant in a newspaper of general 
circulation in the county ia which the proposed injection well is 
located. (The details required in auch legal notice are listed on 
Side 2 of Form C-108.) 

No application for admiaiatrative approval may be approved 
until la days following receipt by the Division of Form C-108 
complete with all attachments including evidence of mailing as 
required under paragraph 2 above and proof of publication aa 
required by paragraph 3 above. 

if no objection ia received within aaid 15-day period, and a 
hearing ia not otharwiae required, the application may be 
approved administratively. 

^ HEARINGS , . . 
If a written objection to any application for admiaiatrative 

approval of aa injection wall ia filed within 15 days after receipt 
of a complete application, or if a hearing is required by these 
rules or deemed advisable by the Division Director, the 
application ahall be eet for hearing and notice thereof given by 
the Division. , 

D. SALT WATER DISPOSAL WELLS (Aa Amended by 
Order No. R-2490, May 28, 1963; Order No. R-2761, 
January 1. 1965; Order No. R-3375, March 1, 1968; Order 
No. R-6702, July 1, 1981; aad Order Na R-8390, February 
1 1967) 

The Divieion Director ahall have authority to grant aa 
exception to the requiremente of Rule 701-A for water disposal 
wells only, without hearing, when the waters to be disposed of 
sre mineralized to auch a degree as to be unfit for domestic, 
stock, irrigation, or other general use, snd when said waters sre 
to be rlispnenrl of into a formation older than Triaseic (Lea 
County only) and provided no objections sre received pursuant 
to Rule 701-B 3. 

R.W. Byram 4 Co,-Apr, 1990 SE< 

(I-SECONDARY OR OTHER ENHANCED RECOVERY, 
PRESSURE MAINTENANCE, SALT WATER DIS­
POSAL, AND UNDERGROUND STORAGE • Cont'd.) 

(2./ Dieposal will not be permitted into xonsa containing 
waters having total dissolved solids concentrations of 10,000 
mg/1 or less except after notice and hearing, provided however, 
that the Division may establish exempted aquifers for auch 

1 wherein auch injection may be approved adminietratively. 
Notwithstanding the provisions of paragraph 2. above, the 

rion Director may authorise disposal into auch tones if the 
waters to be disposed of are of higher quality that the native 
wster ia the dispoesl tone. 

E. PRESSURE MAINTENANCE PROJECTS 
1. Preesure maintenance projects are defined aa thoae 

projects ia which fluids sre injected into the producing horizon 
ui an effort to build up and/or maintain the reservoir pressure in 
an ares which hss not reached the advanced or "stripper*' state 
of depletion. 

2. All applications for establishment of pressure maintenance 
protects shall be set for hearing. 

Tne project area and the allowable formula for any preesure 
maintenance project shall ba fixed by the Divieion on an 
individual basis after notice sad hearing. 

3. Pressure maintenance projects may be expanded aad 
additional wella placed on injection only upon authority from 
the Division after notice aad hearing or by admiaiatrative 
approval 

The Diviaion Director ahall have authority to grant aa 
exception to the hearing requiremente of Rule 701-A for the 
conversion to injection of additional wella within a project area 
provided that aay auch well is necessary to develop or maintain 
efficient pressure maintenance within auch project and provided 
that no objections are received pursuant to Rule 701-B<3). 

F. WATER FLOOD PROJECTS (Aa Amended by Order No. 
R-2764, September 8, 1964; Order No. R-3092. Jury 18. 
1966~ Order No. R-3375, March 1, 1968; Order No. R-3933, 
June 1, 1970: Order No. R-4348, September 1, 1972; Order 
Na R-4381, September 1,1972; and Order No. R-6702. July 

J , 1981.) 
1. Water flood projects are defined aa those projects in which 

wster is injected into s producing horizon in sufficient quantities 
aad uader sufficient pressure to stimulate the production of oil 
from other wella in the area, and shall be limited to those areas 
ia which the wells hsve reached an advanced stats of depletion 
aad are regarded as what is commonly referred to as "stripper" 
wella. 

2. All applicationa for estabhshment of water flood projects 
shall be set for bearing. 

The project area of a water flood project ahall comprise the 
proration units owned or operated by a given operator upon 
which injection we Da an located phu all proration unite owned 
or operated by the same operator which directly or diagonally 
offset the injection tracts and have producing weDa completed on 
them in the asms formation: provided however, that additional 
proration units not directly nor diagonally offsetting an 
injection tract may be included in the project area if. after notice 
and hearing, it haa been established that such additional unite 
have wella completed thereon which have experienced s 
substantial response to water injection. 

3! The allowable aaaigned to wella in a water flood project 
area shall ba equal to the ability of the wella to produce and 
ahall not be subject to the depth bracket allowable for the pool 
nor to the market demand percentage factor. 

Nothing herein contained shall be construed as prohibiting the 
sssignment of special allowables to wella in buffer zones after 
notice aad hearing. Special allowables may also be assigned in 
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EXPLANATION 

Report area 

Approximate position of Capitan and Goat Seep Limestone* 

Figure 1.—Tectonic elements in the Permian basin of west Texas and 
southeastern New Mexico (modified a f t e r O r i e l , Meyers, 
and Crosby, 1967). 





OQ 
C 
i-l 

n> 
w 
1 
1 

f 
0 

tn 3 
C 09 
P. H" 

f t 

c 
01 a 
3 H* 
CL 3 

0) 
r 1 H" 

ro 
V ca 

r t 
n i l 
o ffi 
c rr 
3 
r r 00 
H* H 
fB B> 
CO 13 
« 3 " 

H* 
Z O 
fD 

c CO 

ro 3: 0 
ID rr 

H* 
H- 0 
0 3 
O 
• > 

t 
> 
CO 
3 * 
0 

€ 3 
00 

f t 

ro 
•o 
0 
CO 
H-
f t 
H-
O 
3 

o
f 

r r 
3 * 
ro 
0 
Bl 

T3 

r t 
01 
3 

0) 
X I 
c 

ro 
r i 

SKmatnd Oil 8 Gas Ca 
Guodolup* Unit I 
660 FSL, 2,160 FEL, Ste 20 
T. 225 . , R.2SE 

'Gulf Oil Corp. 
Hoekesrry Hills Unii I 
660 FSL, 1,960 FEL.Stcl 
T.22S, R.2SE. 

Sindar Oil a Ga Corp. 
Ftdtrol Eddy 279-1 
I960 FSL, 660 FEL, Stc.22. 
T. 21S., R.26E. 

Humttlt Oil a RtfininQ Co.lU.SfiS) 
North Ctdor Hill, Unit I 
3j060FNL, 1,993 FEL, Stc.5, 
T.2IS., R.27E. 

Horvy £ Yatts 
Sttboins Ftdtrol Dnp I 
1.960 FNL, 990 FEL, S»c 30 
T.20S.,R.29E. 

Pmzoil-Sioliz S Co. (U S G S) 
Yatts Stat* I 
1,650FWL, 660 FSL, Ste.32 
T.20S., R.30E. 

GW. Slroli* I U.S-G.S.) 
Hoekbtrr, Otto Unit I 
1*30 FML, 990 FWL, Ste 31, 
T.I9S , R.3I.E. 

Slwll Oil Ca (US.G.S.) C A A 

Middltton Fadtrol B I " " l 
660 FNL, 660 FWL,S«t3 L M CO. I 
T.I9S., R.32E. 

Shtll Oil Co. a Ttwis Crudt Oil Co. 
8 * Eddy Unit 21 I 
1,980 FSL, 660 FWL, Ste. 21 
T.20S., R.32E. 

Pan American Ptfroltum Corp. 
Li t l l t Eddy Unit I 
660 FSL, 1,980 FWL, Ste. 3 
T.20S., R . 33 E. 

Citits Strvict Oil Ca 
Govtrnmtnt N l-Y 
660 FSL. 2,084 FWL, Ste. 19 
T.20S., R.34E 

Taoco, Inc. 
Btrry Unit I 
660 FSL.L960 FWL, Ste7 
T.2IS., R.J4 E.­

Sinclair on a Got Co iu s o s.) 
South Wilson Ottp Unit I 
1,980 FSL, 660 FWL, Ste. 23 
T.2IS., R. 34 E. 

Bast Bros. Enttrpristi. Inc. (U.S.G.S) 
North C«t«r Mowitain Urat I 
660 FNL, 1,980 FWL, Ste. 28, * 
T. 23 S. R. 35 E. 

Humolt Oil B Rtfirwxj Co.lU.SGS) 
Ftdtrol Ooviton I 
660 FNL. 1,980 FEL, Ste. 20 
T.24S., R 36E. 

Sincldir Oil 8 Gat Ca (US G.S) 
Souttmttt Jal Unit I 
1560 FNL, 1,980 FEL, Ste.4 
T 2 6 S . R.36E. 
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Unichem I n t e r n a t i o n a l 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company : ANADARKO 
Date : 10-10-1991 
Location: TEAS YATES WSW #1 (on 10-10-1991) 

Sample 1 
1.075 

105532 
6.75 
1.919 

S p e c i f i c G r a v i t y : 
T o t a l Dissolved S o l i d s : 
pH: 
IONIC STRENGTH: 

CATIONS: 
Calcium (Ca* 2) 
Magnesium (Mg* 2) 
Sodium (Na* 1) 
I r o n ( t o t a l ) (Fe* 2) 
Barium (Ba* 2 ) 
Manganese (Mn* 2) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
S u l f a t e 
C h loride 

(HCOs"1) 
(C0 3-

2) 
(OH- i ) 
(SO* - 2 ) 
( C l - i ) 

DISSOLVED GASES 
Carbon Dioxide (CO2 ) 
Hydrogen S u l f i d e (H2S) 

m e / l i t e r 
80.0 
60.0 

1660 
0.002 
0.031 
0.003 

m g / l i t e r 
1600 
729 

38100 
0.060 
2.10 
0.090 

7 .60 
0 
0 

96. 8 
1690 

464 
0 
0 

4650 
60000 

10 .0 
119 

SCALING INDEX ( p o s i t i v e value i n d i c a t e s scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
86*F 30*C -0.06 -17 

122*F 50 *C 0.87 -17 
140*F 60*C 1.2 -17 
168*F 76*C 1.8 -12 
176*F 80'C 1.9 -12 
200*F 93*C 2.4 -12 



P.O. BOX 149 
ICHEN INTERNATIONAL f 

H088S, MEW MEXICO 38240 
707 NORTH LEECH STREET 

Anadarko Petroleui Corp. 
P.O. Drawer 130 
Artesia , NH 88210 

Report Date: October 21, 1991 
Lab In Oate: October 21, 1991 
Saaple Date: October 18, 1991 

Oear Jerry Buckles 

Listed below please find our water analysis report fron Teas Yates 

Specific Gravity: 
Total Dissolved Solids: 
PH: 
Ionic Strength: 

- f ^ < f a t ' s 
, Source Nell 

1.080 
111993 

6.50 
2.050 

CATIONS: •9/1 iter 
Calciua: (Can) 1400 
Magnesiua: (H9++) 1336 
Sodiua: (Hat) 40062 
Iron (Total) (Fe++] 1.20 
8ariu« (Ban) 0.00 
Manganese: (Hn++) .48 
Resistivity: 

ANIONS: 
Bicarbonate: (HC03-) 415 
Carbonate: (C03--) 0 
Hydroxide: (0H-) 0 
Sulfate: (SO*--) 3280 
Chloride: (C1-) 65500 

GASES: 
Carbon Dioxide: (C02) 10.0 
Oxygen: (02) tttttt 

Hydrogen Sulfide: (H2S) 136.0 

SCALE INDEX (Positive Value Indicates Scale Tendency) * indicates tests were not run, 

Teiperature CaC03 SI CaS04 SI 
86F 30.OC -.3? -37.04 
104F 40. OC -.16 -36.66 
122F 50.OC .10 -35.52 
140F 60. OC .43 -34.66 
168F 70.OC .76 -34.08 
178F 80.OC 1 .15 -33,79 

Î you have any questions or require further inforaation, please contact us, 

ily, 

•right 
Laboratory Technician 

cc: Charlie Copeland 
Jeff White - Midland 

be: Joe Hay 
John Offutt 



P O BOX I 4 M 
MOMAMAMS TtXAS 7»79« 
FM •43 -3234 ON S«31040 

TO: M » t^nrgM 

Martin Water Laboratories. Inc. 

ftCSULT O T WATER A N A L Y S I S 

LABORATORY MO.. 

7 9 * W INDIANA 
MIOLANO TCIAS »•»©« 

FHONC • • 9 4921 

W i l l . 

f . 0. WOT 2497. Midiand. TT 79702 
S A M P L E R E C E I V E D 
R E S U L T S W P f l ' T . n 1 ft-7 ft-01 

COMPANY anadarko Parrr.lairai Corporation— LEASE Taa a T u f t n — . 
FIELD OR POOI . . . — — — 

SECTION BLOCK SURVEY COUNTY \JM* STATE—JSH. 

-r; 

SOURCE OF SAMPLE ANO OATE TAKEN: 

NO. 1 y«w « f * r - " l " " f r n m f e p i f a n 

NO. 2 

NO. 3 . . 

*>»f »«r«r auppl? m\\ (1.7QQ'. 10-22-91 

NO. 4 

R E M A R K S . 

C H E M I C A L ANO P H Y S I C A L P R O P E R T I E S 

N O . 1 N O . 2 N O . 3 N O . 4 
Specific Gravity at 60* F . 1 0#57 
pH Whan Sampl «d 

pH Whan Received 7 12 
Bicarbonate as HCO3 519 

Supersaturation as CaC03 

Undersaturation as CaC03 

Total Hardness as O C O 3 
a 600 

Calcium as Ca 
1 540 

Ma jnes mm as Mf 
afefl 

Sodium and/or Potassium i t . i t i 

Sulfate as SO4 
k 70S 

Oilorida as Ci 
1 ? 4 V ) 

Iron as Fa 
ft flfl 

Barium as Ba 

Turbidity. E lac tne 

Color as Pt 

Total Solids. Calcuiatad 125 1̂1 
Temperature ' P . 

Carbon Dioxide. Calcuiatad 

Dissolved 0»yjen, 

Hydrogen Sulfida 

Resistivity, ohms/m at 77* P. 

Suspended Oil 

Filtrabla Solid* • * mg/| 

Volume Fi 1 tar ad. ml 

Results Reported As Milligrams Per Liter 

Additional Decerminacions And Remarks Plaaaa aoataet uo i f mo can aa af any aoalotanea in latag-
ftatatiaa af tha aaava gaaulfi 

Pena No. 1 

By. 

ccs Mr. Dan Karaagaa, Midland 
Waylan C. Martin, M.A. 0 



Unichem I n t e r n a t i o n a l 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company 
Date 
Location 

ANADARKO 
10-10-1991 
Exxon Federal #1 - Wellhead (on 8/12/91) 

S p e c i f i c G r a v i t y : 
T o t a l Dissolved Solids: 
pH: 
R e s i s t i v i t y : 
IONIC STRENGTH: 

Sample 1 
1.157 

219389 
6.30 

0.047 ohms • 76 *F 
4.952 

CATIONS: 
Calcium 
Magnesium 
Sodium 
I r o n ( t o t a l ) 
Barium 
Manganese 

(Ca*a) 
(Mg* 2 ) 
(Na*i) 
(Fe** ) 
(Ba** ) 
(Mn**) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
S u l f a t e 
Chloride 

(HCO3-1 ) 
(CO3-2 ) 
(OH" 1) 
(SO4 " J ) 
(Cl-» ) 

m e / l i t e r 
1150 
832 

1980 
0 
0 
0 

752 
051 
190 

m g / l i t e r 
23000 
10100 
45600 

21 
3 
0 
50 

5.23 

4.20 
0 
0 
9.89 

3950 

256 
0 
0 

475 
140000 

SCALING INDEX ( p o s i t i v e va1ue_indicates scale) 
Calcium Calcium 

Temperature Carbonate S u l f a t e 
104'F 40*C 2T5 1.00 
122'F 50*C 2.7 1.00 
140'F 60'C 3.1 1.00 
168*F 76*C 3.6 1.0 
176*F 80*C 3.8 1.0 





STATE OF NEW MEXICO 
ENFRCY ANO MINERALS DEPARTMENT 

APPL[CATION TOR AUTHORIZATION TO ISJECT 

OIL CONSERVATION OIVISION 
•r*T OftCt 801 iUBH 

ST»n UUC 0 " C t 9UHIXNC 

FORM c-ina A 

Revised 7^r'-fll'\ 

\ 

\ 

11 

i n 

IV. 

v i , 

V I I 

V I I I 

IX. 

X. 

xr. 

X I I . 

X I I I . 

XIV. 

P u r p o s e : D ^ e c n n d . n r ^ Recovery CD P r e s s u r e f I a l n t e n/vf" 
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 a p p r o . . . j p f i * ' ' ^ 

Operator: Anadarko Petroleum Corporation ^ ^ 

f>L-

Aadress: P. 0. Drawer 130, Artesia, New Mexico 

Jerry E. Buckles Contact p a r t y : 

Well data: Complete the data r e q u i r e d on the reverse 
proposed for i n j e c t i o n . A d d i t i o n a l sheets 

Is t h i s an expansion of an e x i s t i n g p r o j e c t ? [~| yes 
I f yes, qive 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 

Attach a map that 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 m i l e 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 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 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 plugqed 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 on 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; 
4. 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 for disposal purposes i n t o a zone not p r o d u c t i v e of o i l or gas 

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 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 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, thic k n e s s , and depth. Cive 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 i s s o l v e d s o l i d s concentrations of 10,000 mg/1 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 u n d e r l y i n g 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 . ( 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.) 

Attach a chemical analysis of f r e s h water from two or more fre s h water w e l l s ( i f 
a v a i l 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 dis p o s a l v e i l showing 
l o c a t i o n of w e l l s and dates samples were taken. 

A p p l i c a n t s 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 that 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: George R.S. Buehler Title Staff Production Engineer 

S i g n a t u r e : •^y>.^ £ . ? / • • ^ y ^ V , . ^ Date: Q f f a f o . i * /Jf / f ? / 

I f the i n f o r m a t i o n required 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 duplica 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 . 

DISTRIBUTION: O r i g i n a l and one copy to Santa Fe w i t h one copy to the a p p r o p r i a t e D i v i s i o n 
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WELL DATA SHEET 

rD 

Before P.e-entry 

Date Spudded: February 24, 1957 
Plugged: March 2, 1957 
8-5/8" casing @ 1238' w/75 sxs 

14 j t s 28// 
26 j t s 240 

TD 2947' 
Cut and pulled 600* of 8-5/8" casing plugs 

#1 1270' to 1210' 
#2 65' to surface 

Cmt te 

TD 13G0 

After Re-entry 

8-5/8" casing 1238' to surface 
1) Dress off csg stub & run f l u i d 

caliper 
2) Bowl over & cement to surface 

D r i l l new 7-7/8" hole 2947' to 4300' 
Set 4-1/2 csg @ 3500' & cement to surface 
Set 2-3/8" IPC tbg @ 3485'± w/Arrow - Set 
1 J-lock In j e c t i o n Packer 
(I n j e c t i o n Into Zone 3500' to 4300') 
Estimated Avg. I n j 1000 BWPD 
Estimated Avg I n j Pres 200 psi 
Estimated Maximum Pres 700 psi 

EXXON Federal SWD No. 3 
660' FNL & 1980' FWL 
Sec. 19, T19S, R33E ^ 



I l l B 

1) Disposal Formation: Capitan Reef 

2) Disposal Interval: 3500-4300 (Open Hole) 

3) Well was originally drilled to a TD of 29471 

The original operator Hudson & Hudson, Inc. had filed an 
intent to d r i l l to 3100' with rotary tools and then 
change to cable tools and d r i l l to 4300', set 5-1/2" 
casing and complete an o i l well with perforations. 
Hudson & Hudson, Inc. never finished d r i l l i n g the well 
but instead plugged the well March 2, 1957. 

4) Well was partially drilled and abandoned prior to TD. 
Plug #1 1270' to 1210' (amt cmt NR) 
8-5/8" csg cut & pulled § 600' 
Plug #2 65* to surface (amt cmt NR) 

5) The highest possible o i l zone in this area i s the Yates § 
2833' to 3255' 

The next lower possible o i l zone in this area i s the Delaware 
@ 4977' to 7700' 
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VI 

WELL DATA SHEET 

Date Spudded: July 4, 1960 
Plugged: July 12, 1960 
8-5/8" csg @ 250' w/150 sxs 
TD 3345 
Plug #1 32 sxs 3345'-3245' 
Plug If2 32 sxs 2850'-2750' 
Plug #3 32 sxs 1460'-1360' 
Plug #4 50 sxs 263'-213' 
Plug #5 50 sxs 50'-surface 

XlSO 
32ttS t , 

-X9SO 

3 US 

231S' 

NOTE: This well appears to 
of penetrated the top 
of the capitan reef. 

(Applied for disposal 
zone is 3500'-4300') 

Federal "18" No. 5 
1980' FSL & 2039' FWL 
Sec. 18, T19S, R33E 



VI 

WELL DATA SHEET 

iff H4* I r ^ - J 
lit Cofduc^or 

<• vo' 

Surface 

il Hole 

loi " C 

ftf lOSO' 

C cmt ctrcj 

* * 
IC Z*«e. . 

9 f Hole, to tsoo' 

SHlX-SSf/ 

rS3b-ssro 

r A 

O.A. 

iioo'- ms' 

a 14 

1 T Hole. 

S"£'cS3 Q 77 i9' r-V 
ltr $r*/C /IXSSts 
(dre* « b,re. P r f ) Id* 

*«.M $**/*- 'lOOSti ro 17SO' 
( cmt circ,) 

\ 
\ 

N 
\ 

Dace Spudded: June 5, 1991 
Completed: August 5, 1991 
20" Hole 
16" csg set @ 40' & rediraixed to surface 
14-3/4" Hole 
10-3/4" csg set Q 1050' 
Cmtd w/1000 sxs (cmt circ) 
9-7/8" Hole to 4500' 
LC {? 3569 to 3901 + 
Regain c i r c w/400 sxs cmt 
Hole 7-7/8" (reduce b i t size 3 4500') 
TD 7750' 
5-1/2" csg 9 7749 
FC @ 7702 
DVT @ 3276 
1st stage w/1425 sxs (cmt to DVT) 
Open DVT & c i r c out 75 sxs 
2nd stage w/1700 sxs 

ci r c out 227 sxs 

DELAWARE PERFORATIONS 
perfs 7400-15 2 SPF 
perfs 5982, 86, 89, 92, 96, 98, 6003, 08, 10 

13, 16, 20 2 SPF 
perfs 5640-56 & 5690-5706 
perfs 5492-5511 & 5536-50 2 SPF 

EXXON Federal No. 1 
1980' FNL & 560' FWL 
Sec. 19, T19S, R33E 



VII. l ) Avg inj rate 500 BWPD, Max inj rate 1000 BWPD 
2) Type system - Closed system 
3) 200 avg inj pres max inj pres 700 psi 

4&5) a) Water Analysis of EXXON Federal No. l - see 
attached analysis by Unichem #4a 

b) Compatability of two waters - see attached analysis 
by Unichem #4b 

c) Water Analysis of Capitan Reef Water from 
Anadarko's Teas Yates Unit Water Supply Well No. 1 
in Section 14-20S-33E - see attached analysis by 
Unichem #4c 

V I I I . a) Lithology - Limestone 
b) Geological Name - capitan Reef 
c) Top/Reef-3255'• 
d) Base/Reef-4977' 
e) Drinking Water 

1) Name of drinking water zone - Triassic 
2) Depth to bottom of drinking water zone - 850 feet 
3) Drinking Water under disposal zone - None 

IX. Proposed stimulation to disposal zone - 2000 gallons 15% 
HCI 

X. Logs & Tests - None, well was never dril l e d to TD 

XI. l ) Water analysis from drinking water well within 1 mile 
a) Location of drinking water well - Sec. 18, T19S, 

R33E 
b) Analysis - see attached sheet from State Engineer's 

Office 
c) Date sample taken - 2-15-83 

XII. See Exhibit XII 

X I I I . The following l i s t includes the names of a l l parties 
notified of Anadarko's intention to i n s t a l l and operate a 
water disposal well (namely the EXXON Federal SWD No. 1). 
See attached l i s t . 

7 



INTERNATIONAL 
UNICHEM 

Home Offlo* 707 N. laoch, P.O. Box 1499 / Hobos, NM 88240 / Ph. 5057393-7751, Fax 50V393/6754 

October IO, 199] 

Jerry Buckles 
Anadarko Petroleum Corp. 
P. 0. Drawer 130 
A r t e s i a , NM 88210 

Dear Mr. Buckles: 

Enclosed please find our water analyses and compatibility reports 
from the Teas Yates WSW #1 and Exxon Federal i l . 

I f you have any questions or require f u r t h e r i n f o r m a t i o n , please 
contact us. 

Strarblf Wright KJ 
Laboratory Technician 

SW/sr 

c c : B i l l Polk 
Joe Hay 
John O f f u t t 
C h a r l i e Copeland 
J e f f White 

UNICHEM INTERNATIONAL INC. 



Unichem International 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company 
Date 
Location 

ANADARKO 
10-10-1991 
Exxon Federal #1 - Wellhead (on 8/12/91) 

Specific Gravity: 
Total Dissolved Solids 
pH: 
R e s i s t i v i t y : 
IONIC STRENGTH: 

Sample 1 
1.157 

219389 
6. 30 

0.047 ohms • 76*F 
4.952 

CATIONS: 
Calcium 
Magnesium 
Sodium 
Iron (total) 
Barium 
Manganese 

(Ca**) 
(Mg*1) 
(Na*i ) 
(Fe**) 
(Ba**) 
(Mn* * ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOa-» ) 
(COa-*) 
(OH-1) 
(SO«-» ) 
(Cl-i ) 

me/li ter 
1150 
832 

1980 
0.752 
0.051 
0.190 

mg/liter 
23000 
10100 
45600 

21.0 
3.50 
5.23 

4.20 
0 
0 
9.89 

3950 

256 
0 
0 

475 
140000 

SCALING INDEX (positive value indicates scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
104*F ~ 4<TC 2.5 1.00 
122*F 50*C 2.7 1.00 
140*F 60*C 3.1 1.00 
168*F 76*C 3.6 1.0 
176*F 80*C 3.8 1.0 



Unichem International 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company : ANADARKO 
Date : 10-10-1991 
Location: TEAS YATES & EXXON FEDERAL - COMPATIBILITY (on 10-10-1991 

Sample 1 
Specific Gravity: 1.149 
Total Dissolved Solids: 208003 
pH: 6.35 
IONIC STRENGTH: 4.649 

CATIONS: 
Calcium 
Magnesium 
Sodium 
Iron (total) 
Barium 
Manganese 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(Ca* 
(Mg* 
(Na* 
(Fe* 
(Ba* 
(Mn* 

(HCOj-» ) 
(CO»-») 
(OH- * ) 
(SO, " » ) 
(Cl-> ) 

DISSOLVED GASES 
Carbon Dioxide (CO. ) 
Hydrogen Sulfide (HaS) 
Oxygen (Oi ) 

me/liter 
1040 
755 
1950 

0.677 
0.049 
0.172 

mg/liter 
20800 ' 
9170 

44800 
18 
3 
9 
36 

4.72 

4.54 
0 
0 
18.6 

3720 

277 
0 
0 

893 
132000 

1.00 
11.9 
0 

SCALING INDEX (positive value indicates scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
86'F 30*C 1.6 8.6 
122*F 50*C 2.5 8.3 
140*F 60 *C 2.9 8.3 
168'F 76*C 3.4 8.0 
176'F 80'C 3.6 8.0 
200*F 93'C 4.1 8.0 

Comment*: 
COMPATIBILITY - TEAS YATES « 10% ft EXXON FEDERAL FEDERAL - 90% 



The attached exhibit 4c i s capitan reef water, sampled from 
Anadarko*s Teas Yates Unit's Water Supply Well No. 1, located 
approximately 9 miles southwest of the EXXON Federal SWD No. 3. 
The WSW No. l ' s legal i s 1330' FNL & 1330' FWL of Section 14, 
T20S, R3 3E, Lea County. The producing capitan reef perforations 
are: 

3660-3663 
3674-3681 
3696-3700 
3708-3711 
3724-3727 
3746-3749 
3758-3762 

Anadarko produces approximately 3000 BWPD from the Teas 
Yates Unit WSW No. 1. 



Unichem International 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company 
Date 
Location 

ANADARKO 
10-10-1991 
TEAS YATES WSW #1 (on 10-10-1991) 

Spe c i f i c Gravity: 
Total Dissolved Solids 
pH: 
IONIC STRENGTH: 

Sample 1 
1 .075 

105532 
6.75 
1.919 

CATIONS: 
Calcium (Ca* *) 
Magnesium (Mg* 2 ) 
Sodium (Na*1 ) 
Iron (total) (Fe* 1) 
Barium (Ba* *) 
Manganese (Mn* *) 

me/1 i t e r 
80.0 
60.0 

1660 
0 
0 
0 

002 
031 
003 

mg/liter 
1600 
729 

38100 
0 
2 
0 

060 
10 
090 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOa-1) 
(C03 

) 
(OH-i) 
( so« - * ) 
(ci-*) 

7.60 
0 
0 

96.8 
1690 

464 
0 
0 

4650 
60000 

DISSOLVED GASES 
Carbon Dioxide (CO* ) 
Hydrogen Sulfide (H»S) 

10.0 
119 

SCALING INDEX (positive value indicates scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
86*F 30*C -0.06 -17 

122'F 50 *C 0.87 -17 
140*F 60'C 1.2 -17 
168*F 76*C 1.8 -12 
176*F 80*C 1.9 -12 
200*F 93*C 2.4 -12 

/5_ 



S T A T E O F N E W M E X I C O 

STATE ENGINEER OFFICE 

ELUID MARTINEZ ROSWELL DISTRICT II 
1900 West Second St. 

PosweH. Nevy Menco 88201 
(5051622-6521 

STATE ENON6EP 

October 2, 1991 

George Buehler 
Anadarko Petro Corporation 
P. 0. Box 2497 
Midland, Texas 79702 

Dear Mr. Buehler: 

Please find enclosed the information you requested from our 
office concerning wells in the area of 19S.32E. 

If our office can be of any further assistance to you, please 
do not hesitate to contact us. 

Kenneth Fresquet 
Field Supervisor 

KF/lc 
enc. 
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XII 

I , George R.S. Buehler, a f f i r m Anadarko's geological and 
engineering departments have reviewed the available geological 
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 drinking water. 

Affirmed this day 



ZZII 

WELLS ITS SURFACE OWNER AMD OFFSET OPERATORS TO 
EXXON FEDERAL SWD MO. 1 

Surface Owner 

USA 
Carlsbad Resource Area 
P. 0. Box 1778 
Carlsbad, New Mexico 88220 

Offset Operators 

19S-33E 

Sec. 18 SW/4 SW/4 (Lot 4) 
Centenial 
BOX 1837 
Roswell, New Mexico 88202 

Sec. 18 Lot 3. E/2 SW/4. SE/4 and E/2 NE/4 Sec. 19 
Francis H. Hudson 
616 Texas Street 
Fort Worth, Texas 76102 

Delmar H. Lewis 
616 Texas Street 
Fort Worth, Texas 76102 

Edward R. Hudson, Jr. 
1000 F i r s t National Bldg. 
Fort Worth, Texas 76102 

Sec. 19 Lot 1 & 2 W/2 NE/4 k E/2 NW/4 and SE/4 SE/4 Sec. 13-19S-^:>lj; 
Exxon Company, USA 
P. 0. Box 1600 
Midland, Texas 7902-1600 

Sec. 19 Lots 3 & 4. E/2 SW/4 & SE/4 
Firo Corporation 
P. 0. Box 8148 
Roswell, New Mexico 88202 

Partco, Inc. 
P. 0. Drawer R 
Artesia, New Mexico 88210 

Edward R. Hudson 
616 Texas Street 
Fort Worth, Texas 76102 

William A. Hudson 
616 Texas Street 
Fort Worth, Texas 76102 



m i 
(Continued) 

WELLS ITE SURFACE OWNER AND OFFSET OPERATORS TO 
EXXON FEDERAL SWD NO. 1 

Harvey E. Yates Co. 
P. 0. Box 1933 
Roswell, New Mexico 88202 

19S-32E 

Sec. 24 NE/4 
Anadarko Petroleum Corporation 
P. 0. Box 2497 
Midland, Texas 79702 



AFFIDAVIT OF PUBLICATION 

State of New Mexico, 
County of Lea. 

I, Kathi Bearden 

of the Hobbs Daily News-Sun, a 
daily newspaper published at 
Hobbs, New Mexico, do solemnly 
swear that the clipping attached 
hereto was published once a week 
in the regular and entire issue of 
said paper, and not a supplement 
thereof for a period 

of. 

ittie weeks. 
Beginning with the issue dated 

f)rr • 19.21 
and ending with the issue dated 

Oct. 1 1911 

feneral Manager 
Sworn and subscribed to before 

me this. 3. .day of 

f 0* >a 
Notary Public. 

My Commission expires 

Aug. 5 i*95 
'Seal) 

This newspaper is duly qualified to 
publish legal notices or adver­
tisements within the meaning of 
Section 3, Chapter 167, Laws of 
1937, and payment of fees for said 
publication has been made. 

LMALMOTIcaV 
-pKnttftMuimc) 

ILLEGIBLE 



USA 
Carlsbad Resource Area 
P 0 Box 1778 
Carlsbad New Mexico 88220 

ft. Slpnrtura - Addr— 
X 
ft. Stonetura — Atftnt 

Pt torn 3811, Star, tttt * U8.0.P.0. «ftl-xtt-M 

P - S b ? ?52 fl*n 
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