
STATE OF NEW MEXICO OIL CONSERVATION OIVISION FORM C-108 
ENERCY ANO MINERALS DEPARTMENT «xro««ao>*»s Revised 7-1-81 

ST»Tt U N O » < C I WJKOING 
U N I * « . Mf W M f « c o U / SO I 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: Osecondary Recovery 0 Pressure Maintenance L_loir,nosal D Storage 
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? Qjyes no 

I I . Operator: Marathon Oil Company 

Address: P. 0. Box 552, Midland, Texas '9702 

Contact p a r t y : Engineering Manager Phone: (915) 682-1626 

I I I . 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 f o r 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. 

IV. 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 l*xl 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 

V. 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 m i l e r a d i u s 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. 

* V I . 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 c l u d e 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 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 svstem i s open or closed; 
3. Proposed average and maximum i n j e c t i o n pressure; 
4. Sources and an a p p r o o r i a t e 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 q 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 dis p o s a l 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 d i s p o s a l zone f o r m a t i o n water (rray 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 a p p r o p r i a t e 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, t h i c k n e s s , 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 i s s o l v e d s o l i d s c o n c e n t r a t i o n s of 10,000 mg/1 or les s ) o v e r l y i n g the prooosed 
i n j e c t i o n zone as w e 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 . 

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 l o g g i n g 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 f r e s h water from two or note f r e 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 ection] or d i s p o s a l w e l l snowing" 
l o c a t i o n of w e l l s and dates samples were taken. ! F!̂ P'"!,n''̂  ^ 

j - ' » o i e i _ n 
X I I . A p p l i c a n t s f o r d i s p o s a l w e l l s must make an a f f i r m a t i v e s ta tement . tha t they have 

examined available geologic and engineering data and finoj no evLdence of open'; f SUJI Vg' y"j 

or any other hydrologic connection between the disposal ^pne and any underground . . 

source of drinking water. ' 0tJ2Q^&^LYl ' 

X I I I . Applicants must complete the "Proof of Notice" section orj the reverse sid*-^o^fchis form. 

XIV. Certification f *~ ' * 

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 submi t t ed w i t h -app 1 i *• < "f | j ? t r u e and c o r r e c t 
to the best o f my knowledge and b e l i e f . 

Name: p . Loran /? T i t l e Engineering Manager 

S i g n a t u r e : o ^ J J ' - £ ^ - t ^ . Date: May 21. 1991 

* I f the i n f o r m a t i o n r e q u i r e d under Sec t ionn V I , V I I I , X, and XI above has been p r e v i o u s l y 
submi t t ed , i t need not be d u p l i c a t e d and r e s u b m i t t e d . Please show the date and c i rcumstance 
of the e a r l i e r s u b m i t t a l . A U w e l l d a t a o n t n e p r o p O S e d injectors has been submitted to the NMOCD on 

appropriate completion and remedial workover notices at various times from January, 1988 to current date. 
DlSIRI HUT I UN: O r i q 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 

/ 



STATE OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108 
ENERGY AND MINERALS DEPARTMENT rati OMCIton *aa Revised 7-1-81 

• T i l l L U C OMCt BUKOtNG 
MN14 f t . K M Ml MCO »)SOI 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: I ISeeondary Recovery ELJ Pressure Maintenance Dir.nnsal L_l Storage 
Appl icat ion q u a l i f i e s for admini s tra t ive approval? Q y e s f*~] n 

I I . Operator: Marathon Oil Company 

o 

Aodress: P. 0. Box 552, Midland, Texas 79702 

Contact party: Engineering Manager Phone: (915) 682-1626 

I I I . Well data: Complete the data required on the reverse side of th i s form for each well 
proposed for i n j e c t i o n . Additional sheets may be attached i f necessary. 

IV. Is th i s an expansion of an existing project? L l yes HH no 
I f yes, give the Division order number authorizing the project 

V. Attach a map that i d e n t i f i e s a l l wells and leases within two mile3 of any proposed 
i n j e c t i o n well with a one-half mile radius c i r c l e drawn around each proposed i n j e c t i o n 
well. This c i r c l e i d e n t i f i e s the well's area of review. 

VI. Attach a tabulation of data on a l l wells of public record within the area of review which 
penetrate the proposed i n j e c t i o n zone. Such data shall include a description of each 
well's type, construction, date d r i l l e d , location, depth, record of completion, and 
a schematic of any plugged well 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, including: 

1. Proposed average and maximum daily rate and volume of f l u i d s to be injected; 
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 approoriate analysis of i n j e c t i o n f l u i d and compatibility with 

the receivinq formation i f other than reinjected produced water; and 
5. I f i n j e c t i o n i s for disposal purposes into 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 inferred from existing 
l i t e r a t u r e , studies, nearby wells, e t c . ) . 

V I I I . Attach appropriate geological data on the i n j e c t i o n zone including appropriate l i t h o l o g i c 
d e t a i l , geological name, thickness, and depth. Give the geologic name, and depth to 
bottom of a l l underground sources of drinking water (aquifers containing waters with 
t o t a l dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed 
in j e c t i o n zone as well as any such source known to be immediately underlying the 
inj e c t i o n i n t e r v a l . 

IX. Describe the proposed stimulation program, i f any. 

X. Attach appropriate logging and test data on the we l l . ( I f well logs have been f i l e d 
with the Division they need not be resubmitted.) 

XI. Attach a chemical analysis of fresh water from two or more fresh water wells ( i f 
available and producing) within one mile of any i n j e c t i o n or disposal well showing 
location of wells and dates samples were taken. 

X I I . Applicants for disposal wells must make an aff i r m a t i v e statement that they have 
examined available geologic and engineering data and find no evidence of open fa u l t s 
or any other hydrologic connection between the disposal zone and any underground 
source of drinking water. 

X I I I . Applicants must complete the "Proof of Notice" section 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 that the information submitted with t h i s application i s true and correct 
to the best of my knowledge and b e l i e f . 

Name: n. j. Loran T i t l e Engineering Manager 

Signature: Date: May 21. 1991 

I f the information required under Sections VI, V I I I , X, and XI above has been previously 
submitted, i t need not be duplicated and resubmitted. Please show the date and circumstance 
of the e a r l i e r submittal. ^11 well data on the proposed injectors has been submitted to the NMOCD on 

appropriate completion and remedial workover notices at various times from January? 1988 to current date. 
DISIRIUUTIUN:Oriqinal and one copy to Santa Fe with one copy to Lho appropriate Division 
d i s t r i c t nffi"« 



ATTACHMENT TO FORM C-108 

PROPOSED TAMANO (BSSC) UNIT 

SECTION 

I I I . Well Data: See attached well diagram sheets for each of the five 
proposed i n j e c t i o n wells. A l l f i v e injectors were o r i g i n a l l y d r i l l e d 
as Bone Spring Second Carbonate producers. The next higher zone 
productive of hydrocarbons i n the area around the i n j e c t i o n wells is 
the Bone Spring F i r s t Sand at approximately 7,650'. The next lower 
zone productive of hydrocarbons i n the area is the Bone Spring Second 
Sand at approximately 8,250'. 

V. Area of Review: See attached map. 

VI. Well Data i n Area of Review: See attached well data spreadsheet and 
wellbore schematics on any plugged wells. 

V I I . 1. Proposed Average Daily Inj e c t i o n Rate: 5,000 BWPD, 1,000 BWPW 
Proposed Average Maximum Daily Inj e c t i o n Rate: 7,500 BWPD, 1,500 
BWPW. 

2. The proposed system w i l l be closed. 

3. Proposed average surface i n j e c t i o n pressure: 1,600 psig 
Proposed maximum surface i n j e c t i o n pressure: 2,300 psig 

Note: Step rate test data w i l l be submitted at the hearing on the 
application to support a surface i n j e c t i o n pressure i n excess of 
0.2 p s i / f t (1,600 p s i ) . 

4. Inje c t i o n Water Source: 20% North Shugart Grayburg water, 78% City 
of Carlsbad Double Eagle fresh water system (Ogallala) and 2% Bone 
Spring Second Carbonate produced water. 

Compatibility tests (see attached water analysis). 

5. Not applicable. 

V I I . Geologic Data I n j e c t i o n Zone: The proposed i n j e c t i o n zone w i l l be the 
Bone Spring Second Carbonate. The productive i n t e r v a l of the 
aforementioned zone is a vuggy, naturally fractured dolomite debris 
flow confined by dense dolomites having no matrix or secondary 
porosity. The in j e c t i o n i n t e r v a l occurs at a depth of approximately 
8,000' to 8,200' from the surface. 

Two sources of drinking water overlying the zone of in j e c t i o n are the 
alluvium and the t r i a s s i c . The alluvium i s a sand and gravel zone and 
is present at a depth of 10 - 40' over the area of interest. The 

TWW/289.274/sk 



ATTACHMENT TO FORM C-108 
PROPOSED TAMANO (BSSC) UNIT 
Page No. 2 

tr i a s s i c i s comprised of clays and sands and is encountered between 
depth of 40' - 800' i n the area of interest. Water analysis of these 
water bearing formations are as follows: 

Alluvium: 6 Mg/L, 597 MMhos (Section 7, T-18-S, R-32-E, Lea 
County, New Mexico). 

Triassic: 222 Mg/L, 1,234 MMhos (Section 12, T-18-S, R-31-E, Eddy 
County, New Mexico). 

There are no sources of drinking water below the zone of inj e c t i o n . 
Fresh water data was obtained from Ken Fesquez, Water Specialist, with 
the State Engineering Office, Roswell, New Mexico. 

IX. The stimulation program for the proposed i n j e c t i o n wells w i l l consist 
of re-acidizing with approximately 5,000 gallons of HC1 acid (may vary 
depending on in t e r v a l thickness). 

X. Log and test data on a l l proposed i n j e c t i o n wells has been submitted to 
the NMOCD and are on f i l e i n the Artesia o f f i c e . 

XI. See above for fresh water analysis and the "area of review" map for 
th e i r locations. 

X I I . Not applicable. 

X I I I . Notice, by submission of thi s application, has been sent to surface 
owners, surface lessees and offset operators by registered mail. 

TWW/289.274/sk 



LL LATA SHELT 

MARATHON OIL CD 
PROPOSED TAMANO (3SSC) UNI 
STETCO 'IC FEIERAL *3 
1980' FSL 8. 1650' FEL (J) 
SEC LO. T-18-S, R-31-E 
EDDY CQ., NEW MEXICD 

TD, 8800' PBTD' 8709' KB> 373S' GU 3702' 

13-V8* CSG 
• 743-. CIRC 

c* * * 1 SURFACE CS& 1 3 - 3 / 8 ' , 48t t /FT 

2*4* SET @ 743'. CMT'D W/347 SX CLASS ' C 

s-s/8' csc SET CIRCULATED CMT. HDLE SIZE 1 7 - 1 / 2 ' 
» 2332", CIRC 
CEMENT. 

INTERMEDIATE CS& 8 - 5 / 8 ' , 24#/FT, SET @ 

2352' . CMT'D W/658 SX CLASS ' C . 

CIRCULATED CMT. HDLE SIZE 11'. 

PRODUCTION CSG' 5 - 1 / 2 ' , 15.5# 8< 17#/FT 

SET e 8800'. DV TOOL 8 7485'. CMT'D 

1ST STAGE V / 285 SX CLASS 'H ' . 

CMT'D 2ND STAGE W/ 1000 SX CLASS ' H ' 

LITE AND 100 SX CLASS ' H ' . TDC S 

APPRDX 2164'<CALC>. HDLE SIZE 7 - 7 / 8 ' . 

2 - 3 / 8 ' IPC TBG 
SET TD APPRDX 
7950' 

DV TEH. 1 7483' 

TBG/BHAi 2 - 3 / 8 ' , 4.7S/FT, N-80, EUE IPC 
TBG TD BE SET S APPRDX 7950'. 
2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 
DN/DFF TDOL W/ 1.781* ' F ' PROFILE 
NIPPLE C316 STAINLESS) DN/DFF TDOL 
PLASTIC CDATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 
BAKER MDDEL LOK-SET PKR (IPC, EPC). 
1 JT 2 - 3 / 8 ' TAILPIPE W WIRELINE 
RE-ENTRY GUIDE. 

IAKCR ON/OFF TOOL 
I LOCK SET PACKER 
SET « 79301 

PERFSi 8030'-8090' W/ 2 JSPF 

PERFSs 803O'-8O9O-
2 JSPF 

5-1/2' CSG g 3900'. 
CNT'D V / 1383 SX 
TDC e +00' O L ) 

HISTORY. COMPLETED JAN 1991, AS A 2ND 

BONE SPRING CARBDNATE DIL WELL. ACID 

FRAC'D V / 10,000 GALS GELLED 157. ACID 

V / 275 BALLS. POTENTIALED 1-7-91 8 

600 BOPD, 0 BWPD, 347 MCFD, FTP = 300 

PSIG ON A 3 0 / 6 4 ' CHOKE. 

PROPOSED AS AN INJECTION WELL. 

INJECTION WILL BE INTO THE 2ND BONE 

SPRING CARBONATE PERFS @ 8030' -8096 ' 



VELL DATA SHEET 

13-3/8 ' CSC 
t 730". CIRC 
CEMENT 

. roc i 
1130' 

9 -5 /6 ' CSG SET 
* 2 4 4 V , CIRC 
CEMENT. 

. 2 - 3 / 8 ' [PC TBG 
SET TD APPRQX 
7920' 

DV TOOL g 4506' 

JAKCB ON/QFr TOOL 
i LOCK SET PACKER 
SCT 9 7920" 

PERFS 8017--8O22-. 
8046'-8080' 
2 JSPF 

5-1/2* CSG e 8556'. 
TOC » 1130' CCALC) 

MARATHON DIL Cu 
PROPOSED TAMANO (BSSC) UNIT 
JOHNSON 'B' FEDERAL A/C 1 ftlO 
990' FNL a. 450 FWL <D) 

SEC 11, T-18-S.R-31-E 

EDDY CQ, NEW MEXICO 

TDi 8556 ' PBTIJi 8481' KB' 3767 ' GL> 3749' 

SURFACE CS& 13-3 /8* , 48t* 4 72ft / FT 

SET S 750'. CMT'D W/635 SX CLASS 

' C . CIRCULATED CMT, HOLE SIZE 1 7 - 1 / 2 ' 

INTERMEDIATE CSG' 8 - 5 / 8 ' , 24# 8. 32# /FT, SET 

2444' . CMT'D W/600 SX CLASS 'C*. 

CIRCULATED CMT, HDLE SIZE 11'. 

PRODUCTION CSG' 5 - 1 / 2 ' , 15.5# 8. 17#/FT 
SET e 8556'. DV TOOL & 4506'. CMT'D 
1ST STAGE V / 700 SX CLASS 'H LITE. 
CMT'D 2ND STAGE V / 850 SX CLASS ' H ' 
LITE AND 100 SX CLASS ' H ' , TOC 6 
APPRDX 1130'<CALC). <XBL SHOVED CMT UP 
INTO THE INTM CASING) 

TBG/BHAi 2 - 3 / 8 ' , 4.7&/FT, N-80, EUE IPC 

TBG TO BE SET @ APPRDX 7920'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' ON/OFF TOOL 

wY 1.781' ' F ' PROFILE NIPPLE (316 STAINLESS) 

DN/DFF TDOL PLASTIC COATED. 

5 - 1 / 2 ' x 2 - 3 / 8 ' BAKER MDDEL LOK-SET 

PKR (IPC, EPC). 1 JT 2 - 3 / 8 ' TAILPIPE 

V / WIRELINE RE-ENTRY GUIDE. 

PERFS' 8017'-8022' 8, 8046' -8080' W/ 2 JSPF 

HISTDRY" COMPLETED SEPT 1990, AS ft 2ND 

BONE SPRING CARBDNATE DIL WELL. ACIDIZED 

V / 5,000 GALS BOY. NEFE. ACID FRACED W/ 

V / 25,000 GALS X-LINKED 20"/. NEFE i. 27,050 

GALS GELLED BV. KCL. PDTENTIALED 10-5-90 e 

53 BOPD , 0 BWPD, <• 305 MCFD. 

PROPOSED AS AN INJECTION WELL. 

INJECTION WILL BE INTO THE 2ND BONE 

SPRING CARBDNATE PERFS @ 8017'-8022' 

8. 8046' -8080' . 

c 



LL DATA SHEET 

MARATHDN DIL CD 
PROPOSED TAMAND (BSSC) UNIT 
MARATHDN-SHUGART ' 3 ' SI 
660' FWL &. 470' FSL CM) 

SEC 11. T-18-S, R-31-E 

EDDY CO., NEW MEXICO 

TD' 9007' PBTD' 8960' K3: 3740' GL' 3725' 

[ 3 -3 /6 " CSG 
t 734- CIRC 
CEMENT SURFACE CSG' 1 3 - 3 / 8 ' , 4 8 * / F T 

SET 9 754'. CMT'D W/395 SX LITE i. 250 SX 

CLASS ' C CIRCULATED CMT. HDLE SIZE 17-1 /2 ' 

2 - 3 / 8 ' IPC TBG 
ZZT rn APPROX 
i r , w INTERMEDIATE CSG' 8 - 5 / 8 ' , 24# 8, 32#/FT, SET @ 

2703', CMT'D W/1000 SX LITE & 250 SX CLASS ' C 

CIRCULATED CMT. HOLE SIZE 11*. 

PRODUCTION CSG 5 - 1 / 2 ' , 15.5# & 17#/FT 

SET e 9005'. DV TOOL e 7506'. CMT'D 

1ST STAGE V / 360 SX CLASS 'H*. 
9-3 /9 - CSC SET 

8 2705', CIRCUL CMT'D 2ND STAGE V / 1440 SX CLASS ' H ' 
C E M E N T ' POZ AND 100 SX CLASS 'H ' . CIRC CMT. 

TBG/BHAi 2 - 3 / 8 ' , 4.7S/FT, N-80, EUE IPC 

TBG TO BE SET & APPRDX 7940'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 

DN/DFF TDOL W/ 1.781' *F* PROFILE 

NIPPLE (316 STAINLESS) ON/OFF TDOL 

PLASTIC COATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 

BAKER MODEL PKR (IPC, EPC) W/ 1 JT 

2 - 3 / 8 ' TAILPIPE W/ WIRELINE RE-ENTRY 

GUIDE. 

PERFSi 7963 - 7 1 ' & 7974 ' -81 ' . (WILL BE SQUEEZED 
PRIOR TO INJECTION) 

SAKER ON/OFF rno. 8O72'-8170', 8190'-8195', 8. 8215 ' -28 ' (265 HOLES) 
t LOCK SET PACKER 
SCT « 7940" 

PERT Si 7963--71-
7S74'-ei ' 

8072'-B170" 
8rtCr-93" 
821S'-8228' 

3 -1 /2 ' CSG t SOOT. 
CMTTI V / WOO SX 
CIRC CMT 

HISTORY' COMPLETED IN SEPTEMBER, 1989 AS A 2ND 
BONE SPRING CARBONATE OIL WELL. PERF'D 2ND 
BONE SPRING CARBONATE FROM 8072'-8120' (2 JSPF) 
ACIDIZED W/ 3000GAL 15'/. HCL. IP 9 - 2 8 - 8 9 ' 40 
BOPD. 0 BWPD, 58 MCFD. 12-17-88 ADDED PERFS 
81S0 /-70', 8196'-95 ' , 8215' -28 ' , (139 HOLES). 
ACIDIZED W/6400 GALS 15'/. HCL (W/100 BALL 
SEALERS). PRODUCEU 136 BDPD, 8 BWPD. 8 -3 -90 
FRACED V / 9 0 9 3 4 GALS (PAD S< GEL) & 1-4 PPG 
20/40 SAND AND 4 PPG RESIN COATED 20/40. 
10-24-90 PERF'D 7963 ' - 81 ' . ACIDIZED V / 3000 GALS 
15'/. NEFE. PRODUCED 22 BDPD, 3 BVPD. & 30 MCFD. 

PROPOSED AS AN INJECTOR INTO THE 2ND BONE 
SPRING CARBONATE PERFS S 807£ ' -8228 ' . THE 
PERFS 8 7 9 6 3 ' - 7 1 ' !« 7 9 7 4 ' - 8 1 ' WILL BE SQUEEZED 
W/ CEMENT PRIOR TO INJECTION. 



WELL LATA SHEET 

) L 

/ \ 

PBTTJ. 9000' 

13-3/8* CSG 
t 379-. CIRC 
CEMENT 

2-3/8* IPC TBG 
SET rn APPROX 
7S75' 

8 - 5 / 8 ' CSG SET 
« 5368', CIRC 
CEMENT. 

MKER DN/QFr TOOL 
4 LOCK SET PACKER 
SCT » 7973" 

PERFSi 8CO7'-807V 
8O94'-8108' 
S124'-8148' 

5-1/2* CSG e 9019'. 
CMT'D W/ 1330 SX 
TOC t APPRDX 2500'. 

HARVEY E, YATES COMPANY 
PROPOSED TAMANO (BSSC) UNIT 
HUDSON ' 1 1 ' FEDERAL f?4 
2310' FNL 8. 2310' FEL :G) 

SEC 11, T~-18-S, R-31-E 

EDDY CO., NEV MEXICO 

TD. 9119' PBTD' 9000' KB' 3747' GU 3756' 

SURFACE CSG' 1 3 - 3 / 8 ' , 
SET @ 378'. CMT'D V / 3 8 5 SX 
CIRCULATED CMT. HOLE SIZE 1 7 - 1 / 2 ' 

INTERMEDIATE CSC 8 - 5 / 8 SET 2 2368 ' 

CMT'D V/1300 SX. CIRCULATED CMT, 

HOLE SIZE U' . 

PRODUCTION CSG' 5 - 1 / 2 ' SET g 9119'. 

CMT'D V/1550 SX. TDC e 2500'. 

HOLE SIZE 7 - 7 / 8 ' . 

TBG/BHAi 2 - 3 / 8 ' , 4.7S/FT, N-80, EUE IPC 

TBG TO BE SET g APPROX 7975'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 

ON/OFF TOOL V / 1.781' *F ' PROFILE 

NIPPLE (316 STAINLESS) ON/OFF TOOL 

PLASTIC COATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 

BAKER MODEL PKR (IPC, EPC) V / 1 JT 

2 - 3 / 8 ' TAILPIPE V / WIRELINE RE-ENTRY 

GUIDE. 

PERFS' 8057 ' -74 ' , 8094'-8108', & 8126'-8148'. 

HISTDRY' COMPLETED 7-14-88 . WELL POTENTIALED FLOWING 216 BOPD, 24 BVPD, 

~ i . 138 MCFD ON A 1 6 / 6 4 ' CHOKE W/350 PSIG FLOWING PRESSURE. 
THIS WELL IS PROPOSED AS AN INJECTOR. THE WELL WILL INJECT INTO 
THE 2ND BONE SPRING CARBONATE THROUGH PERFS e 8057 ' -74 ' , 8094'-8108', 
8. 8126 ' -48 ' . 



WELL DATA SHEE 

J I 

PITH- 8490' 

13-3/8* CSC 
• 377'. CIRC 
CEMENT 

8 - 3 / 8 ' CSG SET 
9 23S0-, CIRDJL 
CEMENT. HOLE SIZE 12-1/4' 

rcc t 2470" 

2 - 3 / 8 ' IPC TIG 
SET TO APPKOX 
8040' 

HARVEY E, YATES COMPANY 
PROPOSED TAMANO (BSSC) UNI" 
A.J, 'li' FEDERAL #1 
560' FSL 8. 990' FEL CP) 
SEC 11, T-18-S, R-31-E 
EDDY CO., NEW MEXICO 

TD' 8959' PBTD' 8490' KB' 3740' GL' 3751' 

IAKCR ON/OFF r a n . 
I L X K SET PACKER 
SET « 8040-

PERFSi SOOS'-B024' 
8121'-8197' 

CIBP e 8490' 

PERFSi 8717'-9618' 
UNPRODUCTIVE 

3-1/2* CSG t 89&0-. 
CMT'D W/ 1500 SX 
TTJC t APPRDX 2*70'. 

SURFACE CSG. 1 3 - 3 / 8 ' SET @ 37 : 

CMT'D W/ 600 SX. CIRC CMT, 

HOLE SIZE 1 7 - 1 / 2 ' 

INTERMEDIATE CSG 8 - 5 / 8 SET 8 2350'. 

CMT'D W/1600 SX. CIRCULATED CMT. 

HOLE SIZE 1 2 - 1 / 4 ' 

PRODUCTION CSG 5 - 1 / 2 ' SET 8 8960'. 

CMT'D W/1500 SX. TOC 8 2470'. 

HOLE SIZE 7 - 7 / 8 . CIBP SET 8 8490' 

TBG/BHAi 2 - 3 / 8 ' , 4.7&/FT, N-80, EUE IPC 

TBG TO BE SET 8 APPROX 8040'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 

ON/OFF TOOL V / 1.781' *F ' PROFILE 

NIPPLE (316 STAINLESS) ON/OFF TOOL 

PLASTIC COATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 

BAKER MODEL PKR (IPC, EPC) V / 1 JT 

2 - 3 / 8 ' TAILPIPE W/ WIRELINE RE-ENTRY 

GUIDE. 

PERFS' 8005 ' -24 ' &, 8121'-97'. 

HIST OR Vi COMPLETED 7-4-89. VELL POTCNTIALED PUMPING 233 JOPR $1 JWPJ. 
t 240 MCFD. ADDED PERFS <80O5'-8O24'5 10-3-90. AC1JJIZED W/17,700 GALS 
20Z ACQ. 

VELL PROPOSED FOR WATER INJECTION. INJECTION WILL JE INTO THE 
2ND JONE SPRING CARJDNATE THROUGH PERFS 1 
80O5'-8O24' I, 8121'-8I97' 

4 



VELL DATA SHEET 

TAYLOR ' 1 2 ' FEDERAL #5 
— 990 ' FNL & 660 ' FWL CD) 

SEC 12, T -18 -S , R-31-E 

PLUG #6; SURFACE EDDY CO. NEV MEXICO 
( 5 ° S X ) STATUS: P & A 

13-3/8' CSG 
SCT » 330' 
CMT'D W/375 SX. 
CIRC. 

PLUG S5: 930 ' -1030 ' (100 SX) 

8-3 /8 ' CSG 
SET 8 =360' 
CHT'D W/130Q SX 
CIRC. 

PLUG #4: 2 2 1 T - 2 4 1 8 ' (100 SX) 

PLUG #3: 4800 ' - 4900 ' (100 SX) 

PLUG #2i 5 6 0 0 ' - 5 7 8 0 ' (100 SX) 

PLUG #1: 8800 ' - 8900 ' (100 SX) 



VELL DATA SHEET 

PLUG 85: SURFACE 
(15 SX) 

TAYLOR ' 1 2 ' FEDERAL #2 

660' FSL S< 330' FWL (M) 

SEC 12, T -18 -S , R-31-E 

EDDY CO. NEW MEXICO 

STATUS: P & A 

J3-3/8' csa 
SET « 3 4 8 ' 
CMT'D W / 3 5 0 SX. 
CIRC 

PLUG #4: 2 9 8 ' - 3 9 8 ' (45 SX) 

8 - 3 / 8 ' CSC 
: E T S 2 3 4 5 ' 
CMT'D w / 1 3 3 0 SX 
CIRC. 

PLUG #3: 2 2 9 5 ' - 2 3 9 5 ' (45 SX) 

PLUG #2: 4 7 6 4 ' - 4 8 6 4 ' (45 SX) 

PLUG #1: 5 8 9 4 ' - 5 9 9 4 ' (35 SX) 

TDi 8 9 3 3 * 



WELL DATA SHEET 

HUDSON FEDERAL tt 1 

990 ' FNL & 1980' FEL (B) 

SEC IL T -18 -S , R-31-E 

EDDY CO., NEW MEXICO 

STATUS: P & A 

1 3 - 3 / B - CSG 
SET 6 747-
CMT'D W/730SX 

CIRC 

8 - 3 / 8 ' CSG 
SET 8 4 3 7 S ' 
CMT' I V /3O0 SX 
TOC 8 3673-

(CALC) 

PLUG #6: 4320'-4430' (30 SX) 

PLUG *5i 5900'-6030' (50 SX) 

PLUG #4: 6490'-6600' (30SX) 

PLUG #3i 8000'-8150' (50 SX) 

PLUG #2: 9400'-9600' (60 SX) 

PLUG #1: 1L100'-1L400' (100 SX) 



WELL DATA SHEET 

GRAYBURG PERFS* 

+036"-+227' 

13-3/3 ' CSG 
• 413'. CIRC 
CEMENT 

8 -5 /8 ' CSG SET 
8 2397". CIRC 
CEMENT. 

PBTD' +500' 

CIBP e 8000' 

PERFS: 8092--8178' 

CIBP e 9100' 

PERES. 9t36'-9154' 

3 -1 /2 ' CSG t 9190'. 
CMT'D V / 1965 SX 
TQC t APPRQX 30CT. 

READ 8. STEVENS 
JAMIE FEDERAL ft i 

330' FNL 8. 1920' FVL - 0 
SEC 14, T-18-S, R-31-E 
EDDY CQ, NEW MEXICO 

TD' 9190' PBTD' 4500' 3722' 

SURFACE CSG' 1 3 - 3 / 8 ' , 

SET @ 415'. CMT'D W/500 SX 

CIRCULATED CMT. HOLE SIZE 17-1/2* 

INTERMEDIATE CSG' 8 - 5 / 8 SET e 2397' 

CMT'D W/1250 SX. CIRCULATED CMT. 

HOLE SIZE 11'. 

PRODUCTION CSG' 5 - 1 / 2 ' SET g 9190'. 

CMT'D W/1965 SX. TOC @ 500'. 

HOLE SIZE 7 - 7 / 8 ' . 



Ub/Ub/iyyl 1JS = 4 4 NARPTHON HOBBS 06603156 P. 02 

UNICHEM 
INTERNATIONAL 

Horn* Qtne* 707 N. Later., P.O. Box 1499 / Hobb*. MN 88240 / Ph. 505/393-7761. Fax 505/393-6754 

May 6, 1991 

Mr. Allen Wilson 
Marathon O i l Company 
P. 0. Box 552 
Midland, TX 79702 

Dear Mr. Ui]aon : 

Enclosed please f i n d requested c o m p a t a b i l i t y r e p o r t as requested from the 
fo l l o w i n g l o c a t i o n s : 

70% - City of Carlsbad Frash Water 

20% - Johnson B Federal A/C 1 ill 

22 - Johnson n Federal A/c / / I 

2% - Johnson B Federal 

11 - Shugart B 

2% - Stetco Federal 10 Fed #2 

2% - Stetco 10 Federal #! & 3 

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

Rick Gaddifi 
Joe Hay 

UNICHEM INTERNATIONAL INC. 



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 

MARATHON 
05-06-1991 
COMPATABILITIES (on ) 

Spe c i f i c G r a v i t y : 
Total Dissolved Solids; 
pH: 
IONIC STRENGTH: 

Sample 1 
1. 039 
54468 
8.16 
1 . 014 

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

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(Ca*2 ) 
(Mg* a ) 
(Na*i) 
(Fe* 2 ) 
(Ba* 2 ) 
(Mn*8) 

(HCO3-1} 
(C03 "

 2 ) 
(OH-* ) 
(SO« ' a ) 
(Cl"1 ) 

m e / l i t e r 
98.7 
32.9 

808 
0 . 209 
0.007 
0.001 

2.06 
0.560 
0 

14.1 
922 

mg/1iter 
" 1970 

400 
18600 

5 
0 

85 
466 

0 . 024 

126 
16 . 8 
0 

679 
32700 

DISSOLVED GASES 
Carbon Dioxide (CO*) 
Hydrogen S u l f i d e (HzS) 
Oxygen (0*) 

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 S u1f a t e 
86'F 30*C 0.89 -39" 

104 " F 40*C 1. 5 -39 
122 "F 50'C 1.8 -39 
140*F 60*C 2.2 -39 
168*F 76'C 2.7 -36 
176'F 80*C 2.9 -36 

Comments: 
CITY OF CARLSBAD » 70*; JOHNSON B FEDERAL A/C 1 #2 ft 20% 
2% EACH OF - JOHNSON B FEDERAL AC #1, JOHNSON B FEDERAL, SHUGART B, 

STETCO FED 10 FED #2, STETCO 10 FED #1 & 3 



MflR 11 '91 16:31 UNICHEM INTL. HOBBS NM P04 

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

707 North Leech P.O.Box 1499 

Hobbs, Mew Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: COMPATABILITY - (on 3-8-1991] 

Sample 1 
1.025 
3 556 5 
fl . 06 
0 . 696 

Spec 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 
Magnesium 
Sodium 
I r o n ( t o t a l 
Barium 

(Ca< 2 ) 
(Mg* 2) 
(Na 1') 
(Fe* 2 ) 
(Ba* 2 ) 

m e / l i t e r mg/1iter 
94.6 1890 
49.0 595 

476 11000 
0.500 14.0 
0.007 0.515 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCO, " 1 ) 
(C03 -

 2 ) 
(OH-» ) 
(SO<"2 ) 
(Cl-' ) 

2 . 06 
0 .600 
0 
7.69 

610 

126 
18.0 
0 

369 
21600 

DISSOLVED GASES 
Carbon Dioxide (COi ) 
Hydrogen S u l f i d e (HaS) 
Oxygen (O2) 

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

Temperature Carbonate Sul f a t e 
86'F 30*C 0.90 -34 

Comments: 
JOHNSON B FEDERAL A/C #1= 5% SHUGART R » JOHNSON B FEDKRAL = 5* 
STETCO 10 FEDERAL #2 - 5% STETCO 10 FEDERAL #1 & 3 = 5% 
CITY OF CARLSBAD FRESH WATER = 7 5% 



. 1ALLIBURT0N DIVISION LABORATORY 

HALLIBURTON SERVICES 

ARTESIA DISTRICT 

LABORATORY REPORT No. W101-91 

TO Hudson & Hudson 

?. 0. Box 9 

Maljamar. NM 88264 

Date March 17, 1991 

T>M report * rw orooanr of Matouiaft S«wc« ina w i « r 4 nor try mm 

n* tiartw •man I I IPU » •> utoreary mwvaoanwm « nty "•—•»» M 

Submitted by Dwalne Howard 

Well No. Shugart B H 

Field ^ 7 / 9 U * „ J ~ County ^ g / / / 

Date Rec. March 16. 1991 

Depth V'<? - »z Formatiop C^'Z-A / /}a 

Source Swab 

0.079 <? 70° 

Specific Gravity .. 1.0815 @ 70° 

7.0 

6,5'65 

2.759 

70.000 

Over 1,600 

153 

250 

KCL 0 

Remarks: 
This wate r sample was taken a f t e r the l oad water 
was r e cove red . I t i s a r e p r e s e n t a t i o n a n a l y s i s . 

Respectfully submitted 

Analyst: Scott Taylor - EIT HALLIBURTON SERVICES 

This rtpon «(er mtormation omy and lh» eonttm « wrutM ie IN* «««»»I< 



IMHK 11 5 i IW.ib UNiUHEM INTL HOBBS NM P94 

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

707 N o r t h Leech P.O.Box 1499 

Hobbs, Mew Mexico 38240 

Company : MARATHON OIL COMPANY 
Date 03-07-1991 
L o c a t i o n : JOHNSON "B" FEDERAL 4.5.6.8 fon 6-23-1989I 

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

Samp1 ft l 

r . i5n 
2098^9 
7 . .17 
3.34^ 

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

ANIONS: 
B i c a r b o n a t e 
Carbonate 
Hydroxide 
S u l f a t e 
C h l o r i d e 

(Ca* 2 ) 
(Mg* 2) 
(Na*1) 
(Fe*2 ) 
(Ba*2 ) 

(HCOj-' 
(COa -2 ) 
(OH-' ) 
( SC - 2 ) 
(Cl- 1 ) 

n e / 1 i t e r 
"".3 56 

56 

0 
0 

51 
3^0 

0 

745 
066 

39 

Tig/ 1 i t ar 
' 7120 

680 
73500 

20 . 3 
5 . 90 

1^6 
0 
0 

?450 
26000 

SCALING TNDEX_Jposi ti_ve v a l u e i n d i c a t o r , <;c*l«) 
Calcium r . i l c i i n 

Temperature Carbonate S u l f a t e 
30'C • * d , c 



i i "31 lb:31 UNICHEM INTL HOBBS NM P05 

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

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 83240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: JOHNSON R FEDERAL A/C #1 (on 3-8-1991) 

Sample 1 
1 . 130 

182031 
6 . 00 
3 . 598 

Spec 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 
Magnesium 
Sodium 
Ir o n ( t o t a l ) 
Barium 

(Ca*2 ) 
(Mg* *) 
(Na* i ) 
(Fe*2) 
(Ba4 2 ) 

me/1 i t e r 
544 " 
256 

2380 
1 .61 
0 . 016 

mg/1i t e r 
10900 
3110 

54800 
4 5.0 
1.10 

ANIONS! 
Bicarbonate 
Carbonate 
Hydroxide 
Sulf ate 
Chloride 

(HCOa - ' 
(COa-M 
(OH-1 ) 
( SO« - 2 ) 
(Cl - i ) 

) 0 . 800 
0 
0 

24.5 
3160 

48 . 8 
0 
0 

1180 
112000 

SCALING INDEX (p.osi t i ve yalue_ i n d i cates scale) 
Calcium Calcium 

Temperature Carbonate S u l f a t e 
3 6 *F 30'C -0.37 2.2 

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

707 N o r t h Leech F.C.Box 1499 

Hobbs. Mew Mexico 8 3 240 

Company : MARATHON OIL COMPANY 
Date : 03-07-1991 
L o c a t i o n : JOHNSON B FEDERAL - A/r IHT) - (on 2/9/90> 

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

Sample 1 
1.143 

200515 
6 .95 

0.0 47 ohms <* 7J*F 
4.013 

CATIONS: 
Calcium ( C a 1 2 } 
Magnesium (Mg* 2) 
Sodium (Na* 1 ) 
I r o n ( t o t a l ) ( F e ' 2 ) 
Barium (Ba* 2 ) 

ANIONS: 
B i c a r b o n a t e 
Carbonate 
H y d r o x i d e 
S u l f a t e 
C h l o r i d e 

(HC03-i ) 
(CO;, " 2 ) 
(CH*i) 
( S04 " 2 ) 
(Cl- ' ) 

Tne_/_liter 
" sd'o 

360 
2560 

2 .61 
0.013 

tig / _ l _ i . t & r 
12060' 
4 37 0 

58900 
73 
0 

0 
900 

3 . 80 
n 
0 

20. s 
i5P.O 

0 
0 

] 000 
124000 

SC.ALIMG. INDEX . ( p o s i t i v e v* 1 ue . i n d i r . a t e 5 
C alcium Calcium 

Temperature Carbonate S u l f a t e 
? O T - - -



l l yi 16:33 UNICHEM INTL HOBBS NM PQ9 

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 : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: STETCO 10 FEDERAL #1 & 3 (on 3-8-1991) 

Sample 1 
1 .061 
85977 
6 .60 
1 . 7<T_ 

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: 

C_ATI0NS_: 
Calcium 
Magnesium 
Sodium 
I r o n ( t o t a l ) 
Barium 

(Ca*') 
(Mg* 2 ) 
(Na*» ) 
(Fe* 2 ) 
(Ba* 2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Su l f a t e 
Chloride 

(HCOa- 1 ) 
(C0 3-

2) 
(OH-» ) 
( S04 " 2 ) 
(Cl- * ) 

m e / l i t e r 
304 
216 

1 000 
7 . 86 
0 . 007 

mg/litRr 
6080 
2 6 20 

23000 
80 
0 
0 
500 

3 
0 
0 
22 

1490 

20 195 
0 
0 

1080 
53000 

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 S u l f a t e 
86'F 30 *C -0"". 03 -11 

•5 
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Unichem I n t e r n a t i o n a l 

707 North Lfsech P.O.Box 1499 

Hobbs, New Msxico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: STETCO FEDERAL 10 FED #2 (on 3-8-1991) 

Sample 1 
1. 059" 
82908 
6 . 40 
1-637 

Spe c i f i c G r a v i t y : 
Total Dissolved S o l i d s : 
pH: 
IONIC STRENGTH: 

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

(Ca* 2 ) 
(Mg*2 ) 
(Na* 1 ) 
(Fe4 2 ) 
(Ba* 2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sul f a t e 
Chloride 

(HCO;i -' 
(CO? " 2 ) 
(OH-1) 
(SO*'* ) 
(C l - 1 ) 

m e / l i t e r 
"220" 
128 

1100 
2 
0 

65 
009 

mg/1iter 
4400 
1560 

25200 
74 
0 
0 
600 

2 . 40 
0 
0 
32.8 

1 410 

146 
0 
0 

1 580 
50000 

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 S u l f a t e 
36 *F~ TO'C -0'750 -11 



MRR 11 '91 16!32 UNICHEM INTL HOBBS NM PQ6 

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 : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: SHUGART B (on 3-8-1991) 

Sample 1 
1 .105 

146576 
6 . 30 
2 . 921 

Speci f i c Gravity: 
Total Dissolved S o l i d s : 
pH: 
IONIC STRENGTH: 

CATIONS: 
Calcium 
Magnesium 
Sodium 
Ir o n ( t o t a l ; 
Barium 

(Ca*») 
(Mg* 2) 
(Na*') 
(Fe* 2 ) 
(Ba* 2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulf a t e 
Chloride 

(HCOa-1 

(COj-M 
(OH-1) 
( SO« " 2 ) 
(Cl-* » 

mg/li t e r 
"9120 
2720 

43400 
69 . 0 
0 . 100 

1 . 000 
0 
0 

27 . 1 
2540 

61 . 0 
0 
0 

1 300 
90000 

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 Sulf a t e 
36 *F " 30~*C -0.32 "o.l2 
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- WATER ANALYSIS REPORT -
CARLSBAD CITY LABORATORY 
WASTEWATER TREATMENT PLANT 
-» n • - 1 W - . . J 0 0 1 1 A 

CdriiiUau 9 new HCA^CU W<-U\J 

SAMPLE/SENT BY Hi tv nf Carlsbad 

u u u u i e L a m e n g i i 1 1 

ADDRESS 

WATER SOURCE Composite 

ANALYSIS NO. 

QAMPT.E REGEIVPIT1 1 3 „ <5fi 1007 
- - - - - - „ ^ t -

SAMPLE REPORTED ,1*n 97, 1 Qfl7 

PHYSICAL CHARACTERISTICS AS RECEIVED 

Color Odor Turb id i ty 

CHEMICAL CHARACTERISTICS 

Alkalinity-Mi 

Alkalinity-P 

Calciun-Caj 
Magneaiua-HGi 

Sodiuo-K«i . . . . 

Sulph*tes-ScA: 

Chloridee-Cl: 

Sp, Cond.: . . 

Iron-Fe: . . . 

Free ChlorineJ . . 

Fluoride: . . . 

PH: Aa received: 

Aquepoise (PHe) at 70°F: 

TOTAL HARDNESSi (Ae CaCo3) : ... 

TOTAL DISSOLVED SOILDS (Aa CaCo3): 

FARTS per 
MILLION 

PFH as 
CaCo3 

| As CaCo3 

GHAIKS per 
Gallon 

14P 

n 
ISfi 9.1 

14 3.3 

dfi 

62 

375 

0.84 

8.2 

212 12.4 



flflR 11 '91 16:30 UNICHEM INTL HOBBS NM P@3 

Unichem I n t e r n a t i o n a 1 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: CITY OF CARLSBAD - FRESH WATFR (on 3-8-1991) 

Sample 1 
Sp e c i f i c Gravity: 1.000 
To t a l Dissolved Solids: 504 
pH: 3.60 
IONIC STRENGTH: 0.012 

CATIONS: 
Calcium 
Magnesium 
Sodium ' 
I r o n ( t o t a l ) 
Barium 

(Ca* 2 ) 
(Mg'2 ) 
(Na* i ) 
(Fe* 2 ) 
(Ba** ) 

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

(HC03"1) 
(CO-.,-2 ) 
(OH-1) 
( SO4 - 2 ) 
(Cl- 1 ) 

m e / l i t e r 
2 ."08 
3. 42 
2.75 
0.014 
0 . 007 

mg/1i t e r 
41.6 
41.6 
63 . 2 
0 . 400 
0 . 500 

2.20 
0 . 800 
0 
1.02 
4 . P.3 

134 
24 . 0 
0 

49.0 
150 

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 0.98 -18 

7 
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