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Purpose: CD Secondary Recovery CD Pressure Maintenance £Z1Disposal 
Application q u a l i f i e s for administrative approval? [x]yes l ~ | no 

• 
73^-

Storage 

Operator: 

Address: 

SDX Resources. Inc. 

PO Box 5061, Midland, TX 79704 

Contact party: Chuck Morgan Phone: 915/685-1761 

Well data: Complete the data required on the reverse side of t h 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. 

Is t h i s an expansion of an e x i s t i n g project? jx] yes ("H no 
I f yes, give the Division order number authorizing the project R-2405 

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 
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 
w e l l . This c i r c l e i d e n t i f i e s the well's area of review. 

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 s h a l l include a description of each 
well's type, construction, 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 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 i n j e c t e d ; 
2. Whether the system i s open or closed; 
3. Proposed average and maximum i n j e c t i o n pressure; 
4. Sources and an appropriate analysis of i n j e c t i o n f l u i d and 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 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 in 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 , studies, nearby wells, e t c . ) . ' 

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/l or less) overlying the proposed 
i n j e c t i o n zone as well as any such source known to be immediately underlying the 
i n j e c t i o n i n t e r v a l . 

Describe the proposed stim 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 , 
with the Division they need not be resubmitted.) 

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

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

Applicants for disposal wells must make an a f f i r m a t i v e statement that they have 
examined available geologic and engineering data and fin 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. 

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

Name: Bonnie Atwater _ . . T i t l e Production Tech. 

Signature: Date: 10-24-97 

I f the information required under Sections VI, V I I I , X, and XI above has been previously 
6ubmitted, i t need not be duplicated and resubmitted. Please show the date and circumstance 
of the e a r l i e r submittal. 

blSTRIUUTKIN: Oriqinal and one copy to Santa Fe with one copy to the appropriate Diviaion 



FORM C.-.OQ Side 2 

I I I . WELL DATA 

A. The f o l l o w i n g w e l l data must be submitted f o r ench i n j e c t i o n w e l l covered by t h i s a p p l i c a t i o n . 
The data must be bath i n t a b u l a r and schematic form and a h a l l i n c l u d e : 

(1) Lease name; Well No.; l o c a t i o n by Section, Township, nnd Range; nnd footaqe 
l o c a t i o n w i t h i n the s e c t i o n . 

(2) Each casinq s t r i n g used w i t h i t s s i z e , s e t t i n g depth, sacks of cement us?d, hole 
s i z e , top of cement, and how such top was determined. 

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

(4) The name, model, and s e t t i n q depth of the packer used or a d e s c r i p t i o n ot any o t h e r 
se a l system or assembly used. 

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

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

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

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

(3) S t a t e i f the w e l l was d r i l l e d f o r i n j e c t i o n o r , i f n o t , the o r i g i n a l purpose of the w e l l . 

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

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

XIV. PROOF OF NOTICE 

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

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

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

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

(3) the f o r m a t i o n name and depth w i t h expected maximum i n j e c t i o n r a t e s and p r e s s u r e s ; and 

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

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

NOTICE: Surface owners or o f f s e t operators must f i l e any o b j e c t i o n s or requests f o r h e a r i n g 
of a d m i n i s t r a t i v e a p p l i c a t i o n s w i t h i n 15 days from the date t h i s a p p l i c a t i o n was 
m o i l e d to them. 



Application for Authorization to Inject 
SDX Resources Inc. 

East Millman Unit #158 
Unit G, Sec. 22, T19S, R28E 
1980' FNL 1980' FEL 
Eddy County, New Mexico 

East Millman Unit #203 
Unit B, Sec 22, T19S, R28E 
10' FNL 1310' FEL 
Eddy County, New Mexico 

East Millman Unit #208 
Unit H, Sec. 22, T19S, R28E 
1360' FNL 1310' FEL 
Eddy County, New Mexico 

East Millman Unit #212 
Unit P, Sec. 15, T19S, R28E 
1310' FSL 1310' FEL 
Eddy County, New Mexico 

I. SDX plans to convert these wells to injection wells in the Queen-Grayburg 
formation. 

I I . Operator: SDX Resources, Inc. 
P.O. Box 5061 
Midland,T>: 79704 

I I I . Well Data: See Attachment A-1 thru A-4. 

IV. This is an expansion of an existing project. 
Division Order No.: R-2405 

V. See Attachment Bl & !B2 (1/2 & 2 mile map & large scale map). 

Attachment B3 (Project Map) 

VI. See Attachment C. 

VII. (1.) Proposed Average Daily Injection Volume: 200 BWPD 
Maximum Daily Injection Volume: 300 BWPD 

(2.) This will be a closed system. 

(3.) Proposed Average Injection Pressure: 1000 psi 
Proposed Maximum Injection Pressure: 1200 psi 

(4.) Re-inject produced water into the same zone. Water analysis attached 
(Attachment D). 

(5.) Not Applicable. 

VIII. The proposed injection interval is the Queen-Grayburg zones consisting of 
sands and dolomitic sands from 1680' - 2290'. Fresh water is at 150'. No 
known underlying fresh water. 



IX. No treatment is necessary. 
X. Well logs are on file at the OCD. 

XI. A fresh water well is located by the injection plant, but not producing. There are 
no other fresh water wells within the one mile radius. 

XII. Geologic and engineering data have been examined and no evidence of open 
faults or any other hydrological connection between the injection zone and any 
fresh water aquifer has been found. 

XIII. (1.) Surface Owner: State of New Mexico 
All offset acreage is operated by SDX Resources Inc. 

(2.) Affidavit of Publication (Attachment E). 



ATTACHMENT A-1 

I I I . Well Data: East Millman Unit #158 

A. (1.) Unit G, Sec. 22, T19S, R28E 
1980' FNL, 1980' FEL 
Eddy County, New Mexico 

(2.) Casing: 10-3/4", 32.75# @ 440', Cmt w/75 sx. TOC 172'. 
4-1/2", 11.6# @ 2594', Cmt w/328 sx. TOC 1100' 

(3&4) Proposed well condition: Perfs from 1878' - 2568' 
2-7/8" PC tubing with an AD-1 PC packer set at 1778' 

B. (1.) Injection Formation: Queen-Grayburg 

(2.) Injection interval will be thru perforations: 1878' - 2568' 

(3.) Well was drilled and completed as a producer in the 
Queen/Grayburg formation. 

(4.) Perforations: 1878'-2568' 

(5.) Next shallow oil or gas zone: Seven Rivers 
Next deeper oil or gas zone: San Andres 
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ATTACHMENT A-2 

Well Data: East Millman Unit #203 

A. (1.) Unit B, Sec. 22, T19S, R28E 
10' FNL, 1310' FEL 
Eddy County, New Mexico 

(2.) Casing: 8-5/8", 24# @ 389'. Cmt w/350 sx, TOC surface 
5-1/2", 15.5# @ 2900'. Cmt w/800 sx. TOC surface 

(38i4) Proposed well condition: Perfs from 1884' - 2180' 
2-7/8" PC tubing with an AD-1 PC packer set at 1784' 

B. (1.) Injection Formation: Queen-Grayburg 

(2.) Injection interval will be thru perforations: 1884' - 2180' 

(3.) Well was drilled and completed as a producer in the 
Queen/Grayburg formation. 

(4.) Perforations: 1884'-2180' 

(5.) Next shallow oil or gas zone: Seven Rivers 
Next deeper oil or gas zone: San Andres 
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Attachment A-3 

I I I . Well Data: East Millman Unit #208 

A. (1.) Unit H, Sec. 22, T19S, R28E 
1360' FNL, 1310' FEL 
Eddy County, New Mexico 

(2.) Casing: 8-5/8", 24# @ 377'. Cmt w/250 sx, TOC surface 
5-1/2", 15.5# @ 2645'. Cmt w/750 sx. TOC surface 

(3&4) Proposed well condition: Perfs from 1682' - 2290' 
2-7/8" PC tubing with an AD-1 PC packer set at 1582' 

B. (1.) Injection Formation: Queen-Grayburg 

(2.) Injection interval will be thru perforations: 1682' - 2290' 

(3.) Well was drilled and completed as a producer in the 
Queen/Grayburg formation. 

(4.) Perforations: 1682'-1908', 2107'-2290' 

(5.) Next shallow oil or gas zone: Seven Rivers 
Next deeper oil or gas zone: San Andres 
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Attachment A-4 

Well Data: East Millman Unit #212 

A. (1.) Unit P, Sec. 15, T19S, R28E 
1310' FSL, 1310' FEL 
Eddy County, New Mexico 

(2.) Casing: 8-5/8", 24# @ 375'. Cmt w/350 sx. TOC surface 
5-1/2", 15.5# @ 2647'. Cmt w/950 sx. TOC 500' (CBL) 

(3&4) Proposed well condition: Perfs from 1920' - 2283' 
2-7/8" PC tubing with an AD-1 PC packer set at 1820' 

B. (1.) Injection Formation: Queen-Grayburg 

(2.) Injection interval will be thru perforations: 1920' - 2283' 

(3.) Well was drilled and completed as a producer in the 
Queen/Grayburg formation. 

(4.) 

(5.) 

Perforations: 1920' - 2283' 

Next shallow oil or gas zone: Seven Rivers 
Next deeper oil or gas zone: San Andres 
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1/2 m i l e s 2 m i l e map 

East Mi l lman U n i t 
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InterChem 
(915) 550-7027 

3803 Mankins - Odessa, Tx. 79763 
W A T E R A N A L Y S I S R E P O R T 

S A M P L E 

Oil Co. 
Lease 

Well No. 
Analysis 

SDX Resources 
E. Millman 
Plant 

Sample Loc. 
Date Sampled 
Attention 
Chemical Co. 

A N A L Y S T S MG/L 

25-August-1993 

Pro-Kern, Inc. 

EO. WT. »MEO/L 
1. 
2. 
3, 

4, 
5. 
6. 

7, 
8. 
9, 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

pH 
S p e c i f i c G r a v i t y 60/60 F. 
CaCOs S a t u r a t i o n Index @ 80 

@ 140 
Dissolved Gasses 

6. 900 
1.058 
F. +0.598 
F. +1.518 

Hydrogen S u l f i d e 
Carbon Dioxide 
Dissolved Oxygen 

Cat ions 

Calc i um 
Magnes ium 
Sod ium 
Bar ium 

Anions 

Hydroxy 1 
Carbonate 
B i carbonate 
S u l f a t e 
Chloride 

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

(OH- ) 
(C0 3=) 
(HCOs") 
(S04=) 
(C1-) 

250 
500 

Not Determined 

3,206 
851 

(Calculated) 31,070 
Not Determined 

/ 
/ 
/ 

20. 1 
12. 2 
23. 0 

159.50 
69.75 

350.87 

T o t a l Dissolved Solids 
T o t a l I r o n (Fe) 
To t a l Hardness As CaC03 
R e s i s t i v i t y @ 75 F. (Calculated) 

LOGARITHMIC WATER PATTERN 
*meq/L. 

0 / 17. 0 = 0. 00 
0 / 30. 0 = 0. 00 

854 / 61. 1 = 13. 98 
3 ,500 / 48. 8 = 71. 72 

52,988 / 35. 5 = 1 ,492 .62 

92,719 
11 / 18. 2 = 0. 60 

11,510 
0.105 /cm. 

Na 

Mg 

Fe 
10000 1000 100 10 

Mil 1 m \ \ 1 [IIIIII I 
nn11 i I I I I I i rv tun11 i 

HHttff-
nn 111 

-+HWH 
i i I I I I I I 

-mm 
rfTTTliil 

- f+f j i l 
1 1 1 IIIII 

-mm 
i 11 mn 

mi111 II I I I I i rv IIIIII11 
MUM , L , k,m. , 

Hill I t 

I I I I 1 1 1 

l l l i l l l l 

i i I I I I I I 

1 1 IIIII 

i i unr 

1 11 Mitt 

1 1 IIIIII 

i 11 um 

i 11nm IIII 1 1 1 I I I I I I 1 1 I I I I T U J I I I I I 1 1 1 

iiiiiDi LHII IIIIII j \m\\> 
I I mil! JJrMfll! 11 mm 

-mm 
11 IIIIII 

-mm 
0 100 1000 

• M i l l i Equivalents per L i t e r 

!alculated Calcium S u l f a t e s o l u b i l i l 
t h i s b r i n e i s 4,587 mg/L. at 90 F. 

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

Cl Ca(HCOs) 2 81. 04 13. 98 1, 133 

HC03 CaS04 68. 07 68. 08 4, 634 

S04 C a C l 2 55. 50 77. 44 4, 298 

C03 M g ( H C 0 3 ) 2 73. 17 0. 00 0 
)000 

M g ( H C 0 3 ) 2 

MgSO, 60 . 19 0. 00 0 

r i n MgCLz 47 . 62 69. 75 3, 322 

NaHCOa 84 . 00 0. 00 0 

NaS0 4 71 . 03 0. 00 0 

NaCl 58 . 46 1 345.42 78 ,653 

Analyst 

Remarks and Comments: 

ATTACHMENT D 



InterChem 
(915) 550-7027 

3803 Mankins - Odessa, Tx. 79763 
W A T E R A N A L Y S I S R E P O R T 

S A M P L E 

O i l Co. 
Lease 

Well No. 
Analysis 

SDX Resources 
E. Millman 
# 208 

Sample Loc. 
Date Sampled 
Attention 
Chemical Co. 

A N A L Y S I S MG/L 

25-August-1993 

Pro-Kem, Inc. 

EO. WT. *MEQ/L 
1. 
2. 
3. 

4 
5, 
6 

7, 
8. 
9, 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17, 
18, 
19, 

pH 6. 
S p e c i f i c G r a v i t y 60/60 F. 1. 
CaC03 S a t u r a t i o n Index @ 80 F. 

@ 140 F. 
Dissolved Gasses 

800 
073 
+0.286 
+1.191 

Hydrogen Sulfide 
Carbon Dioxide 
Dissolved Oxygen 

Cat ions 

Calc ium 
Magnes ium 
Sod ium 
Bar ium 

Anions 

Hydroxy1 
Carbonate 
B icarbonate 
S u l f a t e 
Chloride 

(Ca**) 
(Mg* * ) 
(Na* ) 
(Ba*•) 

(OH- ) 
(C0 3=) 
(HCOa-) 
(S04=) 
( C l - ) 

80 
Not Determined 
Not Determined 

1,804 
912 

(Calculated) 42,588 
Not Determined 

/ 20. 1 
/ 12. 2 
/ 23.0 

89.75 
74.75 

1,851.65 

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

R e s i s t i v i t y @ 75 F. (Calculated) 

LOGARITHMIC WATER PATTERN 
*meq/L. ~ 

0 / 17. 0 0. 00 
0 / 30. 0 — 0. 00 

757 / 61. 1 ZZ 12. 39 
2,850 / 48. 8 58. 40 

68.984 / 35. 5 = 1.943. 21 

117,975 
45 / 18. 2 2. 47 

8,257 
0.071 /cm. 

PROBABLE MINERAL COMPOSITION 

Na 

Ca 

Mg 

Fe 
10000 1000 100 10 1 10 100 1000 

• M i l l i Equivalents per L i t e r 

lillll i I l l l l l l l 1 
•III111 1 IIIIII 1 I s 

Willi 1 IIIIII 11 
Nil 1II IIIII 1II 

-++HHH 
i 11 IIIII 

-mm 
i 11 mi 

-mm 
1 11 ili'n l i l l l l 1 1 IIIIII 1 1 

(mm i Lm i 

Jill 11 1 1111111 1 

iniiij ituTrn-i 

I llinn x l ' HM'i 

-mm 

I 11 mi 1 11 llllH 

-md 

HC03 

S04 

C03 
10000 

Calculated Calcium S u l f a t e s o l u b i l i t y i n 
t h i s b r i n e i s 6,379 mg/L. at 90 F. 

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

C a ( H C 0 3 ) 2 81. 04 12. 39 1,004 

CaSOt 68. 07 57. 24 3, 896 

C a C l 2 55. 50 20. 12 1,117 

M g ( H C 0 3 ) 2 73. 17 0. 00 0 

MgS04 60 . 19 0 00 0 

MgCL 2 47 62 74 75 3, 560 

NaHCOs 84 00 0 00 0 

NaS04 71 . 03 0 . 00 0 

NaCl 58 . 46 1,848 . 33 108,054 

Analyst 

Remarks and Comments: 

ATTACHMENT D 



InterChem 
(915) 550-7027 

3803 Mankins - Odessa, Tx. 79763 
W A T E R A N A L Y S I S R E P O R T 

S A M P L E 

O i l Co. 
Lease 

Well No. 
Analysis 

SDX Resources 
E. Millman 
# 203 

Sample Loc. 
Date Sampled 
Attention 
Chemical Co. 

A N A L Y S I S MG/L 

25-August-1993 

Pro-Kem, Inc. 

EQ. WT, *MEQ/L 

1, 
2 
3, 

4, 
5, 
6. 

7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15, 

16, 
17, 
18. 
19, 

pH 6. 
S p e c i f i c G r a v i t y 60/60 F. 1. 
CaCOs S a t u r a t i o n Index @ 80 F. 

@ 140 F. 
Dissolved Gasses 

800 
078 
+0.476 
+1.366 

Hydrogen S u l f i d e 
Carbon Dioxide 
Dissolved Oxygen 

Cat ions 

Calcium 
Magnes i um 
Sod ium 
Bar ium 

An ions 

Hydroxy1 
Carbonate 
Bicarbonate 
S u l f a t e 
Chloride 

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

(OH- ) 
(C0 3=) 
(HCOs- ) 
(SO,=) 
( C l - ) 

300 
300 

Not Determined 

2,605 
1,033 

(Calculated) 43,314 
Not Determined 

/ 20. 1 
/ 12. 2 
/ 23.0 

129.60 
84.67 

1,883.22 

T o t a l Dissolved Solids 
T o t a l I r o n (Fe) 
Tot a l Hardness As CaC03 
R e s i s t i v i t y @ 75 F. (Calculated) 

LOGARITHMIC WATER PATTERN 
*meq/L. 

0 / 17. 0 ~z 0. 00 
0 / 30. 0 zz 0. 00 

757 / 61. 1 zz 12. 39 
2,700 / 48. 8 55. 33 

71.984 / 35. 5 = 2.027. 72 

122,693 
98 / 18. 2 = 5. 38 

10.760 
0.066 /cm. 

10000 1000 100 

Hittli|MW-l I lllill C l 

Hmi HC03 

S04 

C03 
1000 10000 • M i l l i Equivalents per L i t e r 

Calculated Calcium S u l f a t e s o l u b i l i t y i n 
t h i s b r i n e i s 5,255 mg/L„ at 90 F. 

PROBABLE MINERAL COMPOSITION 
COMPOUND EQ. WT. X *meq/L = mg/L. 

Ca(HC0 3)z 81. 04 12. 39 1, 004 

CaS04 68. 07 50. 96 3. 469 

CaCl 2 55. 50 66. 25 3, 677 

Mg(HC0a) 2 73. 17 0. 00 0 

MgSO« 60 . 19 0 . 00 0 

MgCLa 47 . 62 84 . 67 4, 032 

NaHCOa 84 00 0 . 00 0 

NaSO* 71 . 03 0 00 0 

NaCl 58 . 46 1 876 . 79 109,717 

Analyst 

Remarks and Comments; 

ATTACHMENT D 



WATER ANALYSIS REPORT 
S A M P L E 

Location: E. Hillnan Unit 1158 
Coapany : DeKalb Energy 

A N A L Y S X S 

1. 
2. 
3. 

4. 
5. 
6. 

pH 
Specific Gravity 60/60 F. 
CaC03 Saturation Index & 80°F. 

@ 140°F. 
DISSOLVED GASSES 

Hydrogen Sulfide 
Carbon Dioxide 
Dissolved Oxygen 

CATIONS 

Date An.: 26-July-1989 
Ref . : Pro-Kem, Inc. 

MG/L EQ. WT. 

7.600 
1.049 

+1.090 
+2.000 

(Lab) 750 
Not Determined 
Not Determined 

'MEQ/L 

7. Calcium (Ca* * ) 
8. Magnesium (Mg* * ) 
9. Sodium (Na' ) 

10. Barium (Ba* * ) 
Calculated 

1,058 
934 

20,895 
Not Determined 

/ 20.1 
/ 12.2 
/ 23.0 

52.64 
7 6 . 5 6 

908 .48 

ANIONS 

11. Hydroxy 1 (0H~ ) 
12. Carbonate (CO3* ) 
13. Bicarbonate (HCO3-) 
14. Sulfate (S0< = ) 
15. Chloride (Cl-) 

16. Total Iron (Fe) 
17. Total Dissolved Solids 
18. Total Hardness As CaC03 
19. Resistivity @ 75°F. (Calculated) 

LOGARITHMIC WATER PATTERN 
*meq/L. 

0 
0 

1,718 
1,800 

34,492 

/ 17.0 
/ 30.0 
/ 61.1 
/ 48.8 
/ 35.5 

16 
60,897 
6,486 

0.160 Ohm-Meters 

0.00 
0.00 

28.12 
36.89 

971.61 

Na pHHf+HW 

C a IIIII 11 I d m in i 1 

Mg p 

Fe 
10000 1000 100 10 1 

HH-ftfflft -1-HHffl-rHf 

- —H+HW ~++mm -++H 

-HHtW+HW 
10 100 1000 10000 

-F+HHti 

Calcium Sulfate Solubility Profile 
4 t s a 
4 1 3 7 
4 1 1 4 
4 1 1 1 
4 t « 8 
4 1 4 8 
4 1 4 1 
4 1 X* 
4 * 9 « 
4 4 7 3 
4 B O « 

— — 
" -----

a 

"V 

a a a a a 

V 

a a a a a ? a 9 a 1 1 «a 1 a «i x 3 a x 7 a 

PROBABLE MINERAL COMPOSITION 

rng/L. 

2 , 27 9 

1, 66 9 

0 

0 
744 

3 , 057 

53,047 

* M i l l i Equivalents per L i t e r 

COMPOUND EQ. WT. X *meq/L 

Cl Ca(HCO3)2 81 . 04 28 .12 

HC03 CaS04 68 .07 24 . 52 

S04 CaCl* 55 . 50 0 .00 

C03 Mg(HC03 )s 73 . 17 0.00 
000 

Mg(HC03 )s 

MgS04 60 .19 12.37 

MgCL2 47 .62 64.19 

NaHCOa 84 .00 0 . 00 

NaS04 71 .03 0 .00 

NaCl 58 . 46 907.41 

This water i s m i l d l y c o r r o s i v e due t o the pH observed on a n a l y s i s . 
The c o r r o s i v i t y i s increased by the content of mineral s a l t s i n s o l u t i o n 

ATTACHMENT D 



PETROLITE 
A Baker Hughes company 

WATER ANALYSIS REPORT 

Baker Petrolite 
422 West Main Street 
Artesia, NM 88210-2041 USA 
Phone: (505) 746-3588 
Fax: (505)746-3580 
Web site: www.bakerhughes.com/bpci 

Reply to: 
P.O. Box 1140 
Artesia, NM 88211-1140 USA 

Company-
Address 
Lease 
Well 
Sample Pt. 

SDX RESOURCES 
ARTESIA, NM 
EMU 
212 
WELLHEAD 

Date 
Date Sampled 
Analysis No. 

09/19/97 
09/18/97 
001 

ANALYSIS mg/L * meq/L 

1. pH 6.9 
2. H2S 270 
3. S p e c i f i c G r a v i t y 1.100 
4. T o t a l Dissolved Solids 144002 4 
5 . Suspended Solids NR 
6 . Dissolved Oxygen NR 
7 . Dissolved C02 NR 
8 . O i l I n Water NR 
9 . Phenolphthalein A l k a l i n i t y (CaC03) 

10 . Methyl Orange A l k a l i n i t y (CaC03) 
11. Bicarbonate HC03 1293 0 HC03 21 2 
12 . C h l o r i d e Cl 83478 0 Cl 2354 8 
13 . S u l f a t e S04 3750 0 S04 78 1 
14 . Calcium Ca 2500 0 Ca 124 8 
15 . Magnes ium Mg 645 3 Mg 53 1 
16 . Sodium ( c a l c u l a t e d ) Na 52331 1 Na 2276 3 
17 . I r o n Fe 5 0 
18 . Barium Ba NR 
19 . Strontium Sr NR 
20 . T o t a l Hardness (CaC03) 8900 0 

PROBABLE MINERAL COMPOSITION 

* m i l l i e q u i v a l e n t s per L i t e r 
+ + + 

12 5 | *Ca < *HC03 I 21 
| / > | 

53 | *Mg > *S04 I 78 

I < / | 
2276 1 *Na > *C1 | 2355 

+ + + + 
Sa t u r a t i o n Values D i s t . Water 20 C 

CaC03 13 mg/L 
CaS04 * 2H20 2 09 0 mg/L 
BaS04 2.4 mg/L 

Compound Equiv wt X meq/L = mg/L 

Ca(HC03)2 81 0 21 2 1718 
CaS04 68 1 78 1 5315 
CaCl 2 55 5 25 5 1413 
Mg(HC03)2 73 2 
MgS04 60 2 
MgC12 47 6 53 1 2527 
NaHC03 84 0 
Na2S04 71 0 
NaCl 58 4 2276 3 133024 

REMARKS: 

P e t r o l i t e O i l f i e l d Chemicals Group R e s p e c t f u l l y submitted, 
STEVE TIGERT 

ATTACHMENT D 



SCALE TENDENCY REPORT 

Company 
Address 
Lease 
Well 
Sample Pt. 

SDX RESOURCES 
ARTESIA, NM 
EMU 
212 
WELLHEAD 

Date 
Date Sampled 
Analysis No. 
Analyst 

09/19/97 
09/18/97 
001 
STEVE TIGERT 

STABILITY INDEX CALCULATIONS 
( S t i f f - D a v i s Method) 

CaC03 Scaling Tendency 

s I . = 1 1 at 60 deg. F or 16 deg. C 

s I . = 1 2 at 80 deg. F or 27 deg. C 

s I . = 1 2 at 100 deg. F or 38 deg. C 

s I . = 1 3 at 120 deg. F or 49 deg. C 

s I . = 1 4 at 140 deg. F or 60 deg. C 

************************************************* 

CALCIUM SULFATE SCALING TENDENCY CALCULATIONS 
(Skillman-McDonald-Stiff Method) 

Calcium S u l f a t e 

s = 5746 at 60 deg. F or 16 deg C 

s = 6130 at 80 deg. F or 27 deg C 

s = 6373 at 100 deg. F. or 38 deg C 

s = 6486 at 120 deg. F or 49 deg C 

s = 6566 at 140 deg. F or 60 deg C 

P e t r o l i t e O i l f i e l d Chemicals Group R e s p e c t f u l l y submitted, 
STEVE TIGERT 

ATTACHMENT D 



Affidavit of Publication 
No. 16027 

STATE OF NEW MEXICO, 

County of Eddy: 

Gary D. Scott 

sworn, says: That he is the P u b l i s h e r 

_belng duly 

of l i r e 

Artesia Dally Press, a dally newspaper of general circulation, 

published in English at Artesia, said county and state, and that 

the hereto attached L e g a l N o t i c e 

was published ln a regular and entire Issue of the said Artesia 

Dally Press, a daily newspaper duly qualified for that purpose 

within the meaning of Chapter 167 o f t h e 1937 Session Laws of 

the state of New Mexico for 1 

the same day as follows: 

First Publication October 15, 1997 

days" 
consecutive weeks on 

Second Publication, 

Third Publication 

Fourth Publication 

Subscribed a'nti. sworn to before me this 

of ''• T ;Q ]-t-i . ^ '-. '•. • October 19 97 

i j f j j , (Notary Public, Eddy County, New Mexico 

My Commission;expires ^eptember 23, 1999 

Copy of Publication 

LEGAL NOTICE 
NOTICE OF APPLICATION 

FOR FLUID INJECTION 
WELL PERMIT 

SDX Resources, Inc., located 
at 511 W, Ohio St., Ste 601, 
Midland, TX 79702, mailing 
address PO Box 5061, Midland, 
TX 79704, Contact: 
Chuck Morgan 915/685-1761 
is seeking administrative ap­
proval from the New Mexico 
Oil Conservation Division to 
complete the following wells Jn 
T19S, R28E Eddy Co., NM: 
East Miitoari Unit ti58.IpMtei5 
in Sec. 22, ' rterforatiohs 
'l878'-2568\ East MiifmantFnh 
#203 in Sec. 22, perforations 
!-;i884*-2180̂  East Millman Unit 
: #208 in Sec. 22, perforations 
1682'-2290' and East Millman 
Unit #212 in Sec. 15, perfora­
tions 1920-2283' as injections 
wells. The proposed injection 
zone is the Queen-Graybiu-g 
formation. SDX Resources, 
Inc. intends to inject a maxi­
mum of 300 barrels of produced 
formation water per day 
at a maximum injection pressure 
of 1200# on each well. 
Interested parties must file ob­
jections or request for hearing 
with the Oil Conservation Di­
vision, 2040 S. Pacheco, Santa 
Fe, New Mexico 87505 within 
15 days of this notice. ; 
Published in the Artesia Daily 
Press, Artesia, N.M. October 
15,1997. 

Legal 16027 

ATTACHMENT E 


