
STATE OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108 
ENERCY ANO MINERALS DEPARTMENT «>r o»ct«» *ue R e v i s e d 7 - 1 - 8 1 

• 1 * H U N O Of >Ct HUKUMC 
U N T * H . NCW UCXCO »/a01 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: Osecondary Recovery 0 Pressure Maintenance L"3oi^nnsal O 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? Q y e s | [ no 

I I . Operator: Marathon Oil Company 

Aodress: p. p. Box 552, Midland, Texas 79702 

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 well 
proposed for i n j e c t i o n . A d d i t i o n a l sheets may be attached i f necessary. 

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 ? Q y e s HH no 
I f yes, give the D i v i s i o n order number a u t h o r i z i n g the p r o j e c t 

Attach a map 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 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 w e l l ' s area of review. 

VI. Attach a t a b u l a t i o n of data on a l l w e l l s of public 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 aata s h a l l include a d e s c r i p t i o n of each 
well's type, c o n s t r u c t i o n , date d r i l l e d , l o c a t i o n , depth, record of completion, and 
a schematic of any plugged w e l l i l l u s t r a t i n g a l l plugging d e t a i l . 

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 averaoe and maximum d a i l y rate 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 naximum 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 c o m p a t i b i l i t y w i t h 

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

at or w i t h i n one mile of the proposed w e l l , attach a chemical analysis of 
the disposal zone formation water <>ay 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 appropriate l i t h o l o g i c 
d e t a i l , g e o l o g i c a l name, thickness, and depth. Give the geologic name, and depth to 
bottom of a l l underground sources of d r i n k i n g water ( a q u i f e r s c o n t a i n i n g waters w i t h 
t o t a l dissolved 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 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 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.) 

1 XI. Attach a chemical analysis of fre s h 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 h i n one mile of any i n j e c t i o n j o r disposal w e l l showing 
l o c a t i o n of wells and dates samples were taken. 1 pjtZ'"- r«7 ."-•«•->-•<--, n T n ^ , , r ( . 

j o ; ' j ^ 5 ,h r t 
X I I . Appl icants f o r d i sposa l w e l l s must make an a f f i r m a t i v e s ta tement t ba t they have 

examined a v a i l a b l e geologic and eng ineer ing data and f inoj no evidence bf"open'^f a j i l t g Y - j 
or any other hyd ro log i c connect ion between the d isposal ^oneand any underground 
source o f d r i n k i n g water . j ^ f J ^ Q ^ W w • . 

X I I I . Appl ican ts must complete the "Proof o f No t i ce" sec t ion orj the rej/erse siQfr^pf-^kJni^ fo rm. 

XIV. C e r t i f i c a t i o n j 

I hereby c e r t i f y tha t the i n f o r m a t i o n submit ted w i t h ?pp 1 Inafr i nn j - j t rue and c o r r e c t 
to the best of my knowledge and b e l i e f . — ^ — — — — — — — 

Name: p. ^ Loran /7 T i t l e Engineering Manager 

S ignature : U o * - t J j D a t e : May 21. 1991 

I f the i n f o r m a t i o n r equ i red under Sect ions V I , V I I I , X, and XI above has been p r e v i o u s l y 
submit ted, i t need not be d u p l i c a t e d and r e submi t t ed . Please show the date and circumstance 
o the e a r l i e r s u b m i t t a l . ^11 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. 
DISTRIUUTIUN: O r i g i n a l and one copy to Santa Fe w i t h one copy to the app rop r i a t e D i v i s i o n 



STATE OF NEW MEXICO OU. CONSERVATION OIVISION FORM C-108 
ENERCY ANO MINERALS DEPARTMENT x n o i a n n a Revised 7-1-81 

ITAT1 UNO O f l C l HUHOMG 
I—I t * H . NtW MX JUCO a / M 1 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: Osecondary Recovery 0 Pressure Maintenance L"U Dir.nnsal D Storage 
Application q u a l i f i e s for administrative approval? _^yes f"~lno 

I I . Operator: Marathon Oil Company ; 

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 this 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 this an expansion of an existing project? _ ] y e s PH 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 miles of any proposed 
injection well with a one-half mile radius c i r c l e drawn around each proposed inj 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. 

1 VI. Attach a tabulation of data on a l l wells of public record within the area of review which 
penetrate the proposed inj 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 flu i d s to be injected; 
2. Whether the system is open or closed; 
3. Proposed average and maximum injection pressure; 
4. Sources and an approoriate analysis of injection f l u i d and compatibility with 

the receiving formation i f other than reinjected produced water; and 
5. I f i n j e c t i o n is for disposal purposes into a zone not productive of o i l or gas 

at or within one mile of the proposed well, 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, etc.). 

* V I I I . Attach appropriate geological data on the injection zone including appropriate l i t h o l o g i c 
d e t a i l , geological name, thickness, and depth. Cive the geologic name, and depth to 
bottom of a l l underground sources of drinking water (aquifers containing waters with 
tot a l dissolved solids concentrations of 10,000 mg/1 or less) overlying the prooosed 
injection zone as well as any such source known to be immediately underlying the 
injection 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 well. ( 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 injection or disposal well showing 
location of wells and dates samples were taken. 

X I I . Applicants for disposal wells must make an affirmative statement that they have 
examined available geologic and engineering data and find no evidence of open faults 
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 th 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 this application i s true and correct 
to the best of my knowledge and be l i e f . 

Name: p. 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 
o the earlier submittal. All well data on the proposed injectors has been submitted to the NMOCD on 

appropriate completion and remedial worxover notices at various times froa January, 1988 to current date. 
DISTRIIJUTION: Original and one copy to Santa Fe with one copy to the appropriate Division 
d i s t r i r t nff'-o 



ATTACHMENT TO FORM C-108 

PROPOSED TAMANO (BSSC) UNIT 

SECTION 

I I I . Well Data: See attached w e l l diagram sheets f o r each of the f i v e 
proposed i n j e c t i o n w e l l s . A l l f i v e i n j e c t o r s 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 i s 
the Bone Spring F i r s t Sand at approximately 7,650'. The next lower 
zone productive of hydrocarbons i n the area i s 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 w e l l data spreadsheet and 
wellbore schematics on any plugged wells. 

V I I . 1. Proposed Average Daily I n j e c t i o n Rate: 5,000 BWPD, 1,000 BWPW 
Proposed Average Maximum Daily I n j 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 injection pressure: 9^mWtBKk%& A,i)f)' , i/i^' } 
Proposed maximum surface i n j e c t i o n pressure: ' ^f/ " 7 ' 1 

Note: Step rate t e s t data w i l l be submitted at the hearing on the 
a p p l i c a t i o n 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 ) . 

I n j e c t i o n Water Source: 
) ana^^fcegg.p.e 

Compat i b i l i t y t e s t s (see attached water a n a l y s i s ) . 

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 i s a vuggy, n a t u r a l l y f r a c t u r e d dolomite debris 
f l ow confined by dense dolomites having no matrix or secondary 
porosity. The i n j e c t i o n i n t e r v a l occurs a t a depth of approximately 
8,000' to 8,200' from the surface. 

Two sources of d r i n k i n g water ov e r l y i n g the zone of i n 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 i n t e r e s t . The 

TWW/289.274/sk 



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

t r i a s s i c i s comprised of clays and sands and i s encountered between 
depth of 40' - 800' i n the area of i n t e r e s t . 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). 

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

There are no sources of d r i n k i n g water below the zone of i n j e c t i o n . 
Fresh water data was obtained from Ken Fesquez, Water S p e c i a l i s t , w i t h 
the State Engineering O f f i c e , Roswell, New Mexico. 

The s t i m u l a t i o n program f o r the proposed i n j e c t i o n wells w i l l consist 
of r e - a c i d i z i n g w i t h approximately 5,000 gallons of HC1 acid (may vary 
depending on i n t e r v a l thickness). 

Log and t e s t 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 . 

See above f o r fr e s h water analysis and the "area of review" map f o r 
t h e i r l o c a t i o n s . 

Not applicable. 

Notice, by submission of t h i s a p p l i c a t i o n , has been sent to surface 
owners, surface lessees and o f f s e t operators by re g i s t e r e d mail. 

TWW/289.274/sk 

IX. 

X. 

XI. 

X I I . 

X I I I . 



WELL LATA SHEET 

___z 
/ \ 

I 3 - W CSG 
( 743". CIRC 
C£*NT 

TOC 1 
2164' 

8 -5 /8 ' CSG SET 
1 2332". CIRC 
CEMENT. 

2 -3 /8 ' !PC TBG 
ZZT TO APPRDX 
7950' 

DV TOO. » 7483" 

JAKO) ON/OFT TDOL 
t LOCK SET PACKER 
SCT a 7930-

5-1/2* CSG e 8800', 
CHT'D W/ 1383 SX 
TDC e 400' ( _ u 

MARATHON OIL CC 
PROPOSED TAMANO (BSSC) UNIT 
STETCO '10' rE7jERAL 43 
1980' FSL 3. 1650' FEL (J) 
SEC 10. T-18-S. R-31-E 
EDDY CO.. NEW MEXICO 

TU. 8800' PBTD' 8709' 3738' GL> 3702' 

SURFACE CSG- 13 -3 /8 ' , 48»/FT 

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

CIRCULATED CMT. HOLE SIZE 17 -1 /2 ' 

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

8352'. CMT'D W/658 SX CLASS *C* 

CIRCULATED CMT. HOLE SIZE 11'. 

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

SET e 8800'. DV TDDL g 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'. TOC 6 

APPROX 2164'<CALC). HOLE SIZE 7 - 7 / 8 ' . 

TBG/BHAi 2 - 3 / 8 ' , 4.7S/FT, N-80, EUE IPC 
TBG TO BE SET @ APPRDX 7950'. 
2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 
ON/OFF TOOL W/ 1.781' 'F* PROFILE 
NIPPLE <316 STAINLESS) ON/OFF TOOL 
PLASTIC COATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 
BAKER MDDEL LQK-SET PKR (IPC, EPC). 
1 JT 2 - 3 / 8 ' TAILPIPE V / WIRELINE 
RE-ENTRY GUIDE. 

PERFS. 8030'-8090' W/ 2 JSPF 

HISTORY. COMPLETED JAN 1991, AS A 2ND 
BONE SPRING CARBONATE QIL WELL. ACID 
FRAC'D V / 10,000 GALS GELLED 15% ACID 
W/ 275 BALLS. PDTENTIALED 1-7-91 S 
600 BOPD, 0 BWPD, 347 MCFD, FTP = 300 
PSIG ON A 3 0 / 6 4 ' CHOKE. 
PROPDSED AS AN INJECTION WELL. 
INJECTION WILL BE INTD THE 2ND BDNE 
SPRING CARBDNATE PERFS 6 8030'-9096' 



VELL DATA SHEET 

13-3/8' CSC 
t 73<r. one 
C£«KT 

S - W CSG SET 
( 2*44\ C3KC 
CEMENT. 

DV TDDL 8 4506' 

SAKCR ON/OFT TOOL 
I LOC< SET PACKER 
SET « 79S0' 

aws'-aoec 
2 JSPF 

5-1/2' CSG 8 8556'. 
TDC I 1130' CCALC) 

MARATHON DIL CO 
PROPOSED TAMANO (BSSC) UNIT 
JOHNSON 'B' FEDERAL A/C 1 * 
990' FNL & 450 FWL (D) 
SEC 11, T-18-S.R-31-E 
EDDY CO., NEW MEXICO 

TDi 8556' PBTDi 8481' KB' 3767' GO 3749' 

SURFACE CSG. 13 -3 /8 ' , 48 * 8. 7 2 * /FT 

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

' C . CIRCULATED CMT. HOLE SIZE 17-1 /2 ' 

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

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

CIRCULATED CMT. HDLE SIZE U'. 

PRDDUCTIDN CSG' 5 -1 /2 ' , 15.5# S. 17#/FT 
SET 6 8556'. DV TOOL 8 4506'. CMT'D 
1ST STAGE V / 700 SX CLASS 'H LITE. 
CMT'D 2ND STAGE W/ 850 SX CLASS ' H ' 
LITE AND 100 SX CLASS ' H ' . TOC 6 
APPRDX I130'<CALC>. <XBL SHDWED CMT UP 
INTO THE INTM CASING) 

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

TBG TO BE SET @ APPRDX 7920'. 

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

W/ 1.781* ' F ' PROFILE NIPPLE (316 STAINLESS) 

DN/DFF TDOL PLASTIC COATED. 

5 - 1 / 2 * x 2 - 3 / 8 * BAKER MODEL LQK-SET 

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

W/ WIRELINE RE-ENTRY GUIDE. 

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

HISTORY' COMPLETED SEPT 1990, AS A 2ND 

BONE SPRING CARBONATE OIL WELL. ACIDIZED 

W/ 5,000 GALS 20V. NEFE. ACID FRACED V / 

W/ 25,000 GALS X-LINKED 20% NEFE _ 27,050 

GALS GELLED 2% KCL. POTENTIALED 10-5-90 9 

53 BOPD , 0 BWPD, & 305 MCFD. 

PROPOSED AS AN INJECTION WELL. 

INJECTION WILL BE INTD THE 2ND BDNE 

SPRING CARBONATE PERFS @ 8017'-S022' 

8. 8046'-8080'. 



VELL DATA SHEET 

PBTD' 8960' = 

TB 1007' 

13-3/8' CSG 
t 75*' CIRC 
CEMENT 

2 -3 /8 ' IPC TBG 
SET TO APPRDX 
"940' 

9-3/9- CSG SET 
I 2705'. CIRCUL 
CEMENT. 

DV TOOL « 7306' 

SAKCR ON/OFF TTJOL 
I L K K SET PACKER 
SET 3 7940-

PEBFSi 7963--71* 
7974'-ei ' 

8072'-8170-

821S ,-8S_3' 

3-t/z* csa t sooy. 
CMTI V / 1900 SX 
CIRC CMT 

MARATHON OIL CD 
PRDPDSED TAMAND (BSSC) UNIT 
MARATHDN-SHUGART ' 3 ' ffi 
660' FWL &, 470' FSL CM) 
SEC U. T-18-S, R-31-E 
EDDY CD., NEW MEXICO 

TD. 9007' PBTD' 8960' KB' 3740' GL 3725' 

SURFACE CSG' 1 3 - 3 / 8 ' , 48tt /FT 
SET _ 754'. CMT'D W/395 SX LITE S. 250 SX 
CLASS *C*. CIRCULATED CMT. HDLE SIZE 17-1/2 ' 

INTERMEDIATE CSG' 8 -5 /8 * , 24# & 32#/FT, SET 3 

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

CIRCULATED CMT. HDLE SIZE t l ' . 

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

SET e 9005'. DV TDDL _ 7506'. CMT'D 

1ST STAGE V / 360 SX CLASS 'H*. 

CMT'D 2ND STAGE W/ 1440 SX CLASS ' H ' 

PDZ AND 100 SX CLASS *H'. CIRC CMT. 

TBG/BHA. 2 - 3 / 8 ' , 4.7It/FT, N-80, EUE IPC 

TBG TO BE SET e APPRDX 7940'. 

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

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

NIPPLE C316 STAINLESS) QN/QFF TDOL 

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

BAKER MODEL PKR UPC, EPO W/ 1 JT 

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

GUIDE. 

PERFS. 7 9 6 3 - 7 1 ' 8, 7974 - 8 1 ' . (WILL BE SQUEEZED 
PRIDR TD INJECTION) 
8072'-8170', 8190'-8195', 8. 8215 ' -28 ' <265 HOLES) 

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 15X HCL. IP 9 -28 -89 ' 40 
BOPD, 0 BVPD, 58 MCFD. 12-17-88 ADDED PERFS 
8120 /-7O', 8196'-93', 8215'-28', C139 HOLES). 
ACIDIZED W/6400 GALS 15*/. HCL (W/100 BALL 
SEALERS). PRODUCED 136 BOPD, 8 BWPD. 8 -3 -90 
FRACED V /90934 GALS (PAD 8. GEL) 8. 1-4 PPG 
20/40 SAND AND 4 PPG RESIN CDATED 20/40. 
10-24-90 PERF'D 7963 ' -81 ' . ACIDIZED V / 3000 GALS 
157. NEFE. PRODUCED 22 BOPD, 3 BVPD, 8, 30 MCFD. 

PROPOSED AS AN INJECTOR 1NTD THE 2ND BDNE 
SPRING CARBONATE PERFS S 8072' -8228' . THE 
PERFS 8 7963 ' -71 ' S. 7974 ' -81 ' WILL BE SQUEEZED 
V / CEMENT PRIOR TD INJECTION. 



WELL DATA SHEET 

HARVEY E. YATES COMPANY 
PROPOSED TAMANO (BSSC) UNIT 
HUDSON '11' FEDERAL S4 
2310' FNL 2. 2310' FEL <G) 
SEC 11. F-18-S. R-31-E 
EDDY CQ, NEW MEXICO 

\y-wv CSG 
• 379-, CIRC 
CEMENT 

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

SURFACE CSG' 1 3 - 3 / 8 ' , 

SET @ 378'. CMT'D W/385 SX 

CIRCULATED CMT. HDLE SIZE 17 -1 /2 ' 

2-3/8- IPC TBG 
SET TO APPROX 
797?' INTERMEDIATE CSG' 8 - 5 / 8 SET 2 2368' 

CMT'D W/1300 SX. CIRCULATED CMT. 
HOLE SIZE 11'. 

8-5 /8 ' CSG SET 
a 2369-, CIRC 
CEMENT. PRODUCTION CSG 5 - 1 / 2 ' SET 8 9119'. 

CMT'D W/1550 SX. TOC 8 2500'. 

HOLE SIZE 7 - 7 / 8 ' . 

TBG/BHAi 2 - 3 / 8 ' , 4 7S/FT, N-80, EUE IPC 

TBG TO BE SET S APPRDX 7975'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL 'FL* 

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

NIPPLE (316 STAINLESS) DN/DFF TDOL 

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

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

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

GUIDE. 

PERFS' 8057 ' -74 ' , 8O94'-8108', i. 8126'-8148'. 

BAKER ON/OFF TOOL 
1 LOCK SET PACKER 
SET 1 7973" 

PERFS" 8037'-807V 
8094'-8108" 
9_>i'-8l48' 

5-L/2 ' CSG e 9019'. 
CMT'D U/ 1330 SX 
TQC e APPRDX 2500'. 

HISTORY: COMPLETED 7-14-88. VELL PDTENTIALED FLDV1NG 216 BDPD, 24 BVPD, 

~S. 138 MCFD ON A 16 /64 ' CHOKE V /350 PSIG FLOVING PRESSURE. 
THIS VELL IS PRDPOSED AS AN INJECTOR. THE VELL V ILL INJECT INTO 
THE 2ND BONE SPRING CARBONATE THROUGH PERFS _ 8057 ' -74 ' , 8094'-8108', 
& 8126'-48' . 



'WELL DATA SHEET 

13-3/8" CSC 
I 377". CIRC 
CEMENT 

HARVEY E. YATES COMPANY 
PROPOSED TAMANO (BSSC) UNI" 
A.J. ' I i ' FEDERAL =U 
560' FSL 2. 990' FEL (P) 

SEC 11. T-19-S, R-31-E 

EDDY CO.. NEW MEXICD 

TD. 8959' PBTD: 8490' KB: 3740' GU 3751' 

SURFACE CSG. 1 3 - 3 / 8 ' SET @ 377' 

CMT'D V / 600 SX. CIRC CMT. 

HDLE SIZE 17 -1 /2 ' 

3-3/8- CSC SET 
9 235CT, CIRCUL 
CEMENT. MOLE SIZE 12-1/4-

' rCC t 2470" 
INTERMEDIATE CSG. 8 - 5 / 8 SET g 2350' 

CMT'D V/1600 SX. CIRCULATED CMT. 
HOLE SIZE 12 -1 /4 ' 

2 -3 /8 ' IPC T3G 
SET TO APPROX 
8040' 

PRODUCTION CSG 5 - 1 / 2 ' SET 6 8960'. 

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

HOLE SIZE 7 - 7 / 8 . CIBP SET 6 8490' 

/ \ 

PITT). 8490' 

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

TBG TO BE SET @ APPRDX 8040'. 

2 - 3 / 8 ' x 1.781* BAKER MODEL *FL* 

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

NIPPLE (316 STAINLESS) DN/DFF TOOL 

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

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

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

GUIDE. 

PERFS. 8005'-24' i 8121'-97'. 

BAKER DM/OFF TOOL 
* LOCK SET PACKER 
SET a 9O40' 

PERFS. 80O3'-8024' 
8121'-fil97' 

CIBP e 8490' 

• PERFS. 87I7'-8618' 
UNPSODUCTIVE 

3-1/2- CSG t 89&0". 
CMT'D W/ 1500 SX 
TOC C APPROX 2470'. 

MISTORT. COMPLETED 7-4-89. WELL POTENTIALEO PUMPING 233 BOPa 91 BWPJ. 
i 240 MCFtt ADDED PERFS CS005'-8024O 10-3-90. ACIUZED W/17,700 GALS 
ZOX AOD. 

VELL PROPOSED FOR WATER INJECTION. INJECTION WILL SE INTO THE 
2ND 1QNC SPRING CARBONATE THROUGH PERFS 1 
8005'-B024' (. ffl21'-6197' 



VELL DATA SHEET 

.UG ff6: SURFACE 
(50 SX) 

TAYLGR '12' FEDERAL ff5 
990' FNL 8. 660' FWL (D) 
SEC 12, T-18-S, R-31-E 

EDDY CCL NEV MEXICC 

STATUS^ P 2* A 

13-3/8' CSC 
SET « 330' 
CKT'D W/375 SX. 
CISC. 

PLUG #5: 930'-1030' (100 SX) 

8-3/S' CSO 
CET 8 2360' 
CMT'D V/130O SX 
CIRC. 

PLUG #4: 2211'-2418' (100 SX) 

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

PLUG #2: 5600'-5780' (100 SX) 

PLUG #li 8800'-8900' (100 SX) 



ATA O l ' p" — 

PLUG ff5: SURFACE 
(15 SX) 

TAYLOR '12' FEDERAL »2 
660' FSL S< 330' FWL CM) 
SEC 12, T-18-S, R-3L-E 
EDDY CO. NEW MEXICO 

STATUS: P & A 

1 3 - 3 / 8 * CSG 
SET a 348-
CKT'D V / 3 5 0 SX. 
CIRC 

PLUG ff4i 2 9 8 ' - 3 9 8 ' (45 SX) 

3 - 5 / 8 - CSG 
' . Z l a 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 #2i 4 7 6 4 ' - 4 8 6 4 ' (45 SX) 

PLUG #l i 5 8 9 4 ' - 5 9 9 4 ' (35 SX) 



DATA SHEET 

HUDSON FEDERAL sL 

990' FNL 8. 1980' FEL (3) 

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

EDDY CO., NEV MEXICO 

STATUS: P & A 

1 3 - 3 / 8 - CSG 
SET (> 747-
CMT'D W/730SX 

CIRC 

iETewTs- PLUG #6: 4 3 2 0 ' - 4 4 3 0 ' (30 SX) 
MTU V/3O0 SX 
nc e 3673-
'CALC) 

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

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

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

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

PLUG #1: 1L100'-11,400' (100 SX) 



WELL DATA SHEET 

GRAYBURG PERFS. 

4036 - 4 2 2 7 ' 

1 3 - 3 / 9 " CSG 
t 413'. CIRC 
CEMENT 

8 - 5 / 8 ' CSG SET 
a 2397 ' , CIRC 
CEMENT. 

READ & STEVENS 
JAMIE FEDERAL Si 

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

TD. 9190' PBTD. 4500' KB. 1 GL- 3722' 

SURFACE CSG. 13 -3 /8 ' , 
SET @ 415'. CMT'D W/500 SX 
CIRCULATED CMT. HOLE SIZE 17-1 /2 ' 

INTERMEDIATE CSC 8 - 5 / 8 SET e 2397' 

CMT'D V/1250 SX. CIRCULATED CMT. 

HOLE SIZE 11'. 

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

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

HOLE SIZE 7 - 7 / 8 ' . 

PBTD1 4500' 

CUP 8 8000' 

PERFS. 3 0 9 2 ' - 8 l 7 8 ' 

CIBP 8 9100-

PERFS. 9 t36 ' - 9154 ' 

3 - 1 / 2 ' CSG t 9190'. 
CMT'D W/ 1965 SX 
TDC t APPRDX 300'. 



35/06/1991 13=44 MARATHON HOBBS **** 06603156 P.02 

a UNICHEM 
INTERNATIONAL. 

Horn* Offk* 707 N. LMefi, P.O. Box 14M / Hobb». MN 88240 / Ph. 505/393-7761. Fftt SOS/383-6754 

May 6, 19 9 I 

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

Dear Mr. Ui]aon: 

Enclosed pleaoe f i n d requested compatability report as requested from the 
following l o c a t i o n s : 

705* - City of Carlsbad Fresh Water 

20% Johnson B Federal A/C ! ill 

2% - Johnson n Federal A/e it \ 

2% - Johnson B Federal 

27. - Shugart B 

2% - Stetco Federal 10 Fed 02 

2% - Stetco 10 Federal #! & 3 

I f you have any questions or require f u r t h e r information, pleaae contact us. 

SW/ar 

cc: John Offucc 
Rick Gaddis 
Joe Hay 

UNICHEM INTERNATIONAL INC. 

Is / 



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

707 North Leech P.O.Box 1499 

Hobbs, Mew Mexico 83240 

Company : MARATHON 
Date : 05-06-1991 
Location: COMPATABILITIES (on ) 

Sample 1 
1.039 
54468 
8.16 
1.014 

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

CATIONS: 
Calcium 
Magnesium 
Sodium 
Iron ( t o t a l ) 
Barium 
Manganese 

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

ANIONSj 
Bicarbonate 
Carbonate 
Hydroxide 
Sulf a t e 
Chloride 

(HCOa-1) 

<co3-») 
(OH-i) 
(SO4 - 8 ) 
(Cl" 1 ) 

me/liter 
98 
32 

808 
0 
0 
0 

7 
9 

.209 
,007 
.001 

mg/1iter 
"1970 

400 
18600 

5 
0 
0 

85 
466 
024 

2, 
0, 
0 

14, 
922 

06 
560 

126 
16.8 
0 

679 
32700 

DISSOLVED GASES 
Carbon Dioxide (COa) 
Hydrogen S u l f i d e (H»S) 
Oxygen (0«) 

SCALING INDEX (positive value indicates scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
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 ® 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, New Mexico 88240 

Company 
Date 
Location 

MARATHON OIL COMPANY 
03-11-1991 
COMPATIBILITY -

Specific Gravity: 
Total Dissolved Solids: 
pH: 
IONIC STRENGTH: 

on 3-8-1991) 

Sample 1 
1.025 
3556*5 
R .06 
0 . 696 

CATIONS! 
Calcium 
Magnesium 
Sodium 
Iron ( t o t a l ) 
Barium 

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

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

(HCOi-1 ) 
(CO,-2 ) 
(OH-« ) 

( so« -2 ) 
tci-< ) 

DISSOLVED GASES 
Carbon Dioxide (COj) 
Hydrogen Sulfide (HaS) 
Oxygen (Oa) 

me / l i t e r 
94 .6 
49 . 0 

476 
0. 500 
0.007 

2.06 
0 .600 
0 
7 . 69 

610 

mg/1i t e r 
1 890 
595 

11000 
14 
0 
0 
51 5 

126 
18 . 0 
0 

369 
21600 

SCALING INDEX (po 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 0.90 -34 

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



r. \ 
/ .1ALLIBURT0N DIVISION LABORATORY 

HALLIBURTON SERVICES 

ARTESIA DISTRICT 

LABORATORY REPORT No. W101-91 

TO Hudson & Hudson Date March 17. 1991 

P. 0. Box 9 

Mal-famar, NM 88264 

n » itoon « ttt piuof! m N U t m im^cm trm m*m t «•» m 
rmter imt cow « » » » » « « » i t » m rtmim w 
tta «Mr«i ana«M IPMI * * laMmary " m y " " « «*» W—» m M 

a w « w « » « i » * i « g w n i i i m i i i w " i > n m ! > i i i o « > i » « man* 

Submitted by Dwaine Howard Date Rec. March 16. 1991 

Well No. Shugart B #4 Depth •/<? Jo - vg.' Formation ,/f,*>A • ^ 

Source sw ab 
\ 

0.079 0 70° 

S p e c i f i c Grav i ty 1.0815 <? 70° 

7.0 

6.5'65 

2.759 

70.000 

Over 1,600 

153 

250 

KCL 0 

T 

Remarks: 
This water sample was taken a f ter the load water 
was recovered. I t i s a representation ana lys i s . 

Respectfully submitted 

Analyst: Scott Taylor - EIT HALLIBURTON SERVICES 

Tfc« report t* lor tfrtormttion onN «od tht content n tunrf*̂  "•> t<~. ..---<-
M A T t ^ e -



MflR 11 '91 10:15 UNICHEM INTL HOBBS NM PQ4 

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

707 N o r t h Leech PvO.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 4.5.6.3 (on 6-73-1989» 

Samp!ft 1 
S p e c i f i c G r a v i t y : 1.150 
T o t a l D i s s o l v e d S o l i d s : 209359 
PH: 7.7.7 
IONIC STRENGTH: 3.84 5 

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

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

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
S u l f a t e 
C h l o r i d e 

(HCOj-') 
(CO,- 2 ) 
!OH-1 ) 
(SO< - 2 1 
( C l - i ) 

n«/1 i t e r 
"".3 56 

56 . 0 
3200 

0 
0 

745 
066 

• n g / l i t e r 
' 7120 

680 
73500 

20 . 3 
5 . 90 

2 . 39 
0 
0 

51 
3550 

146 
0 
0 

7450 
7.6000 

SCALING TNDEX_Jpositive v a l u e i n d i c a t e ? ! o f i . i l a l 
Calcium Calcium 

Temperature Carbonate S u l f a t e 



MflR 11 '91 16:31 UNICHEM INTL HOBBS NM P85 

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: JOHNSON R FEDERAL A/C #1 (on 3-8-1991) 

S»mp_le 1 
1.130 

182031 
6.00 
3.59 8 

Specific Gravity: 
Total Dissolved Solids: 
pH: 
IONIC STRENGTH: 

CATIONS: 
Calcium 
Magnesium 
Sodium 
Iron ( t o t a l 
Barium 

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

ANIONSj. 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOa-1 

(C0 3-M 
(OH-1 ) 
( S04 " 2 ) 
(Cl- ' ) 

me/ "l i t e r 
544 " 
256 

2380 
1.61 
0.016 

mg/1iter 
10900 
3110 

54800 
45.0 
1.10 

0 . 800 
0 
0 

24. 5 
3160 

48. 8 
0 
0 

1180 
112000 

SCALING INDEX (posi t i ve _value_ i n d i cat.es scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
3 6*F 30*C -0.37 2.2 



i l ?i itf.14 UNICHEM INTL HOBBS NM P82 

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

707 North L=eeh P.O.Box 1499 

Hobba. "few Mexico 33240 

Company 
Date 
Location 

MARATHON OIL COMPANY 
03-07-1991 
JOHNSON B FEDERAL - A/r (HT) (on 2/9/901 

Speci f i c Gravity: 
Total Dissolved Solids 
pH: 
R e s i s t i v i t y : 
IONIC STRENGTH: 

Sample 1 
i .143 
200515 
5 . 95 

0.047 ohms (9 
4.013 

' F 

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

(Ca1= ) 
(Mg* 2 ) 
(Na* 1 ) 
(Fe* 2 ) 
(Ba*2 l 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOi- 1 ) 
; C O J - 2 ) 

(OH-1) 
(SO*"2 ) 

!c:.-' ) 

m_e_/_l i t e r 
500 
3S0 

2 56 0 
2.61 
0 . 013 

mg_/l_i ter 
1200o" 
4370 

58900 
73 . 0 
0 . 900 

3 . 30 
0 
0 

70.3 
3500 

"32 
0 
0 

1 000 
124000 

SCALING, INDEX ( p o s i t i v e value, .indi rates =;r*1e) 
Calcium Calcium 

Temperatturs Carbonate Sulfar.fi 
3 6"F 30"C 1.5 



MflR 11 "91 16:33 UNICHEM INTL HOBBS NM P09 

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 
\ .061 
85977 
6 .60 
1.791 

Specific Gravity: 
Total Dissolved Solids: 
pH: 
IONIC STRENGTH: 

CATIONS.: 
Calcium (Ca* 3) 
Magnesium (Mg*2) 
Sodium ' (Na* 1) 
Ir o n ( t o t a l ) (Fe* 2) 
Barium (Ba* 2) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOa- 1 > 
(COs-2) 
(OH-i ) 
( S04 ' 2 ) 
(Cl- i ) 

me / l i t e r 
304 
216 

1 000 
2 . 86 
0 . 007 

m g / l i t f i r 
6080 
2620 

23000 
80. 0 
0 . 500 

3.20 
0 
0 
22.4 

1490 

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 Sulfate 
86'F_ 30*C -6".03 -11 



i l * l lb:33 UNICHEM INTL HOBBS NM P98 

Unichem Intemar.ional 

707 North Lfiech P.O.Box 1499 

Hobbs. Mew Mexico 83240 

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

Sample 1 
1.059 " 
82908 
6 . 40 
1. 637 

Specific Gravity: 
Total Dissolved Solids: 
pH: 
IONIC STRENGTH: 

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

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

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOa - ' 
(CO*"2) 
(OH-1) 
( SO« - 2 ) 
(Cl- 1 ) 

m e / l i t e r 
220 
123 

1100 
2.65 
0 .009 

mg / l i t e r 
4400 
1560 
25200 

74 
0 
0 
600 

2 . 40 
0 
0 
32.8 

1410 

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 Sulfate 
3 6*F" To*C -o750 -11 



MAR 11 "?1 16:32 UNICHEM INTL HOBBS NM PQ6 

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

707 Worth Leech P.O.Box 1499 

Hobbs, Mew Mexico 38240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
L o c a t i o n : SHUGART B (on 3-8-1991) 

Sample 1 
1 .105 

146576 
6 . 30 
2.921 

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

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

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
S u l f a t e 
C h l o r i d e 

(HCOa - ' ) 
(COi-M 
(OH-1) 
( S04 "2 ) 
(Cl-1 \ 

m e / l i t e r 
4 56 
224 

1890 
2 . 47 
0 . 001 

mg/1iter 
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 v a l u e . i n d i c a t e s s c a l e ) 
Calcium Calcium 

Temperature Carbonate S u l f a t e 
36 *F '" 30"'C -0.32 0.12 



V,, _ Wfc 

- WATER ANALYSIS REPORT -
CARLSBAD CITY LABORATORY 

WASTEWATER TREATMENT PLANT 

SAMPLE;' SENT BT 

FSOK _ _ _ _ _ _ 

r ^ v nf Carlsbad ANALYSIS NO. 

n . , . k i . r « _ 1 - i . u i i r i . 1 J <?AMPI1? TJP^CIVRT! I a n 9 « 1 Ofl? 
— —— — — * • M l l l l l « . 

ADDRESS 

WATER SOURCE 

_ SAMPLE REPORTED .law 97, 1 QQ7 

Composite 

Color 

PHYSICAL CHARACTERISTICS AS RECEIVED 

Odor Turbidi ty 3 

CHEMICAL CHARACTERISTICS 

..... 1 
rAKia per 

MILLION 

??M a* 
CaCo3 

Aa C41C03 
GRAINS per 

Gallon 

14A 

n 
156 9.1 

14 56 3.3 

46 

62 

375 

0.84 

8.2 

212 12.4 

Alkalinity-Mi 

Alkalinity-P: . . . . . 

Calcium-Cai . . . . . . . 

Magneaiua-MGi 

Sodium-Net 

Sulphatee-SoAi . . 

Chloridea-ClJ 

Sp. Cond.: 

Iron-Pe: 

Free Chlorinei 
fluoride: . . . . . . . . . » • • • 

PH: AJ received: 

Aquapoiae (PH*) at 70°F: 

TOTAL HARDNESS: (Ae CaCo3): ... 

TOTAL DISSOLVED SOILDS (Aa CaCo3): 



MAR 11 '91 16:38 UNICHEM INTL HOBBS NM P03 

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: CITY OF CARLSBAD - FRESH WATER (on 3-8-1991) 

Samnle 1 
Specific Gravity: 1.000 
Tot 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**) 
(Mg*2 ) 
(Na*» ) 
(Fe* 2 ) 
(Ba*2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOs-i ) 
(CO*-2) 
(OH-» ) 
( SO« - 2 ) 
(Cl-> ) 

me / l i t e r 
2."08 
3 
2 
0 
0 

42 
75 
014 
007 

mg/1 i t e r 
41.6 
41.6 
6 3.2 
0 . 400 
0 . 500 

2.20 
0 . 800 
0 
1.02 
4 . 23 

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 

—>.— 
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