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1NJCCTIHN WILL UA1A SHCCl 

OI'IKAllllt UASC 

Standard Oil Production Company Phillips - Lea 
WCLL NU. rOiJTAdi: LOCATION SECTION TUWNSiiii' RANGE 

5 2310" FSL, 990' FWL 31 T17S R34E 

Schemntlc Tabulor Data 

Attached 
Surfoco Co el no. 

Size 8 5/8 " Cemented with 275 ox. 

TOC surface feet determined by returns 

Hole size 12 1/4" 

Intormcdlote Coslnn 

Size N/A " Cementod with ax, 

TOC feet determined by 

Hole elze 

Lonq etrinn 

Size 4 1/2 H Cemented with 300 ax 

TOC 3265 feet determined by calculated 
% 

Hole elze 7 7/8" 

Total depth 4850* 

Injection interval 

4627 feet to 4759 feet 
• {perforated QttxqKDOKferkKt Indicate which) 

Tubing ci?c 2 3/8" lined with Fiberglas set in a 
(material) 

Baker Lock Set . pocker at 4600' feet 
(brand and model) — — — — — — — — — — — — — — — — — — 

(or describe ony other cosing-tubing soal). 

Other D.-itn 

1. N.-imc of the injection formation San Andres 

2. Name of Ticld or Pool ( i f applicable) Vacuum 

3. Is this a new well drilled Tor injection? f~! Yea i%7 No 

If no, for what purposo woo the woll originally drilled? Production 

4. Una the well ever been perforated in ony other zono(o)? Li*t a l l auch porforoted intervola 
ond give plugging dctoil (oocka of ccmont or bridrjo plug(a) uood) No 

5. r.ivc (hr; depth to nnd nnmo of ony ovcrlylnq and/or undor 1 yia*) o i l or qoo zonae (poolo) ln 
tliiti urcn. None 
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IH.lCCItllN WL'LL DMA SKILLt 

OI'LIIAlllll LLASC 

Standard Oil Production Company Phillips - Lea 

wcti MV —roiiTAiu: LUCAIIUM 
7 990' FNL, 1980* FWL 

SECTION 
31 

1UWNSIIII> 
T17S 

RANGE 
R34E 

Schematic Tobulor Ooto 

Attached 
Surface Casino 

Size 8 5/8 " Cemented with 300 „. 
* 

TOC surface feet determined by returns 

Hole alia 12 1/4" 

Intermediate Coelnn • • 

Size N/A M Cementod with ax. 

TOC feet determined by 
. . . . ... 

Hole alio 

Lono atrlnn 

Size 4 1/2 " Cemented with 300 s x. 

• TOC 3267 feet determined by calculated 
* 

Hole aiza 7 7/8"- • ' 

Total depth 4̂850 

Injection interval 

4623 feet to ' 4751 feet 
(perforated oocxipnottoKtti, indicote which) 

Tubing oi 7C 2 3/8" lined with 

Baker Lock Set 
(brand ond model) 

(or describe ony other cosing-tubing soel). 

Other r)nt,-» 

1. Nnme of the injection formation 

2. Name of field or Pool (lf applicable) 

Fiberglas 
(material) 

pocker at 4600' 

San Andres 

Vacuum 

3. is this a new well drilled Tor injection? f~J Yea /73 No 

if no, for what purpoao woo the well orlQinally drilled? Production 

aet in a 

feet 

4, Hau the well ever hoen porforotod in any othor zono(o)? List a l l auch porforoted lntervola 
ond give plu<jgin(| ttotoil (oocka of cemont or bridgo plug(a) uood) 'No 

•>. r,ivc the depth to nnd nnme of ony ovorlylnq and/or uiulorlyla*) oil er oaa zonae (poolo) in 
thin ui-on. None 



> -

< 

Q_ 
:z 
o 
C J 

o 
M 

CJ 
Q 
O 
DC 
Q_ 

M 

o 
Q 
LT 
< 

cn 
o 
CO 
•wi 
o 
I 

o 
OJ 

0) 
CO 
CO 
CD 
- I 

co 
CD 

CO 
C L 

LU 
I 

xr 
cn 
i 

rx 
c/i* 
i 

I 

CO 

CQ Q 

CO 

xr 
• • 

o 
r -
00 
CL 

m. S .. | o 
2 x o o o 
m a? z xr 

o 
CD O 

CD 

2 ^ 

O 
co •: on CD 

"a 
z w 

U L 
0 • 

£ 8 
01 i 

• c 
O O . . 

. . Z -H >* O 
CD - P - P Z 
CO rH CO C 
CD rH O 3 H 
CD CD O O CL 

_ J X _ J CJ 

U 
O 

X 
CO 

CD 

a 

• • 
TJ 

e» 

00 
• • • 
n 

m 

a 
r— 

00 
o 
xr 

• • 

rx c • • a) r_ 
O G

L
 

ip
m

i 

CD 

CM \ 
3 ro CM \ or - P cn M 

O 
CO • • 

c 
o 

LU 

D
a 

L
i a

 

re
t 

in • • 
TJ 

•r-l CD • • 
TJ -M U D) 
•> (0 CD C 

• • TJ > i H CD 
• CD c_ 10 r H 

n OL —« CO o C/3 UJ tfl CJ X 

U L 

rx 
cn 

o 
o 
cn 

in 
m 

o 
o 
co 

xr 
oo 
xr 

xr 
CM 

m 

a 
00 
\ 
in 
i 

oo 
m 

xr 

i 
CM 

• 
CU 

1 

xr 

CO 

i 

CO 

CD 

CL m 
i—i 
C J 

CO 
r_ 
o 
o 
c 
<. 

O l 
JO 

CO 

CL 

CD 
tr 
O L 

or 
LU 

CD 
r H 
O 

J C 
c 
X 
o 
o 

CO 
• p 
c 
CD 

o 
C J 

JZ 
4 J o 
OL o 
CD h» 
a xr 

r̂  
xr 

10 
c CD 
o c H H TJ 
-P c 
ro < 
E 
£_ c 
O ro LL cn 

• 
CO 

CD cn 
N i • 

f H CM 
cn m 

CD 
CL 

in _ 

-3 tn 

(0 
c 
o • 
•rt -ri 
«P tn 
CO r>» 
c xr 
o l 

CO 
c_ CM 
CD CO 
D_ xr 

< 

17] 
to 

c 
CD 

=3 



INJECTION Will DAI A SUCH 

TrmnrniTj 
Standard Oil Production Company 

wcifNg: raiiTAiir LUCAIIUN 
8 990' FSL, 1650» FWL 

LLA5C 
Phi l l ips - Lea 
isccrwr 

31 
TUWWSHH' 

T17S Tronrr 
R34E 

Sehemntic 

Attached 

Tobulor Onto 

Surface Caalng 

S 1 " 8 5/8 
a 

fOC surface 

Cemented with 

Hole aize 12 1/4" 

Intermediate Caalnn 

S i n N/A " Cemented with 

TOC ___________________ feot determined by 

Hole size 

long atrinn 

4 \n 
TOC 

325 ax. 

feet determined by returns 

ax 

1 Cemented with 300 ax. 

feet determined by calculated 

Hole aize 7 7/8" 

Total depth : 4950 

Injection interval 

4702 feet to 4805 feet 
(perforated raxxpiucttXKKec, indicate which) 

Tubing owe 2 3/8. 

Baker Lock. Set 
(brand ond model) 

lined with Fiberglas 
(material) 

pocker at 

(or describe any other eating-tubing aeal), 

Other Dnln 

). Nome of the injection formation San Andres 

2. Name uf field or Pool (if applicable) Vacuum 

4600' 

). Is this a new well drlllod for injoctlon? £ 7 Yea £37 No 

If no, for what purpoeo woo the woll originally drilled? Production 

aat in a 

feet 

4. Una the well ever been porforntod in any other zone(o)? List a l l auch perforated lntervola 
ond «jive pluyginq dotoll (oocka of cement or bridgo plug(a) wood) 'No 

f.ivc (he depth to and nome of any overlylnq and/or untforlyia*) oil or gaa zonae (poolo) In 
thin urun. None 
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I N / i m JUN VILLI DAI A SHI. 1 I 

OI'LUAKIU LlAiiC 

Standard Oil Production Company Phillips - Lea 
WL"LL NU. rOnlAr.i: LDCATION SL'tlTIuN' ItANltC 

9 1565' FNL, 1350* FEL 31 T17S R34E 

Schemntic 

Surfoco Casing 

Tabular On In 

Size 8 5/8 " Cementod with ± 300 ax. 

TOC surface feet determined by returns 

Hole size 12 1/4" 

Intermediate Co3lnr| 

Size - N/A " Cemented with 

TOC foot determined by 

Hole size 

Long strinn 

Size 5 1/2 " Cemented with ± 300 sx. 

TOC ± 3,000' feet determined bv caliper 

Hole size 7'7/8" 

Total depth 4900' 

Injection interval 

4600 feet to 4800 feet 
(perforated arxxpxHKtojkaw indicote which) 

Tubing size 2 3/8" 

Baker Lock Set 

lined with Fibe 

(brand and model) 

(or describe any other casing-tubing soal). 

Other Data 

San Andres 

motorial) 

packer at 4600 

set in a 

feet 

1. Nome of the injection formation 

2. Name of f i e l d or Pool ( i f applicable) Vacuum 

3. Is this a new well dr i l l e d for Injection? /T7 Yes /"7 No 

If no, for what purpose wao the well originolly drilled? _____ 

4. Mao the well ever been perforated in any other zonc(o)? Li*t n i l such perforated intervols 
ond give plugging detail (sacks of cement or bridge plug(s) uood) No 

5. Give the depth to nnd nunte of ony overlying and/or umlorlyii") o i l or qoe zoneo (poolo) in 
thio orcn. None -_— 

\ i— 
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iN.ircrIUN WILL OAIA sun t 

OI'LKAKlll 

Standard Oil Production Company 

LLA!iC 

Phillips - Lea 

" WE'LL NU. rbtiiAcr. LOCATION 

10 1150' FSL, 1350' FEL 

CLiiT 1 ori 

31 

TOWNIillil' 

T17S 

flANUt 

R34E 

Schematic 

Surface Cosing 

Size 8 5/8 

Tobulor Ontn 

" Cemented with ± 300 ax. 

TOC surface feet determined by returns 

Hole size 12 1/4" 

Intermediate Co3lnn 

Size N/A H Cemented with 3X 

TOC feot determined by 

Hole size 

Long strino 

Size 5 1/2 " Cemented with ± 300 sx 

TOC ± 3,000 feet determined by caliper 

Hole size 7 7/8" 

Total depth 4900' 

Injection interval 

4600 feet to 4800 feet 
(perforated or open-hole, indicate which) 

Tubing size 2 3/8" lined with Fiberglas set in a 
(material) 

Baker Lock Set ; pocker at 4600 feet 
(brand and model) 

(or describe any other casing-tubing soal). 

Other Data 

1. Name of the injection formation San Andres 

2. Name o f f i e l d or Pool ( i f applicable) Vacuum 

3. Is this a new well d r i l l e d for injection? / ] 7 Yes £ 7 No 

If no, for what purpose waa the well originally drilled? 

4. 11.19 the well ever been perforated in any other /one(a)? Li*t o i l such perforated Intervols 
ond give plugging detail (oacks of cement or hridgo plug(s) uood) No 

5. Give the depth to nnd nomc of ony overlying and/or undorlyi**) o i l or goo zoneo (poolo) in 
thiu urco. None 
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I A J ^ T E R A N A L Y S I S R E P O R T 

.ab ID No. : 081787C 

Company 
r i e l d 
.ease/Unit 
4 e l l ID. 

Sohio Petroleum 

P h i l l i p s Lea Lease 
Well No. 5 

Sample L o c : Wellhead 

Analysis Date: August 17, 1987 

Sampled By : 
Sample Date: 
Salesperson: 
Formation : 
Location : 

Pretreat, Inc. 
13-August-1987 
Les Preece 

Midland, Texas 

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L 

Calcium as Ca++ 2,048 102. 4 Hydroxyl as 0H- 0 0.0 
Magnesium as Mg++ 539 44. 2 Carbonate as C03= 0 0.0 
Sodium as Na+ (Calc) 77,256 3,359. 0 Bicarbonate as HC03- 738 12. 1 
8ariu<n as Ba++ Not Deter 0. 0 Su l f a t e as S04= 3,900 81.3 
Other 0 Chloride as C l - 120,973 3, 412.2 

Total Dissolved Solids, Calculated: 205,453 mg/L. 

Calculated R e s i s t i v i t y : 0.010 ohm-meters pH: 6. 800 
mg/L. Hydrogen Sulfide: 60 S p e c i f i c Gravity 60/60 F.: 1. 134 
mg/L. Carbon Dioxide: 180 Saturation Index 3 80 F.: +0. 760 
mg/L. Dissolved Oxygen: Not Determined 3 140 F.: + 1. 860 

Total Hardness: 7,326 mg/L. as CaC03 
Total Iron: 4 mg/L. as Fe++ 

PROBABLE MINERAL COMPOSITION 

COMPOUND MG/L MEQ/L 

Ca(HC03)2 980 12 

Calcium Sulfate Scaling Potential CaS04 5,531 81 
Not Present 

CaC12 501 9 
Estimated Temperature of Calcium 

Carbonate I n s t a b i l i t y i s Mg <HC03)2 O 0 
58 F. 

MgS04 0 0 

MgC12 2, 106 44 

NaHC03 0 0 

Na2S04 0 0 

Analyst 02:25 PM NaCl 196,364 3,359 



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

Lab' IO No. 081787D Analysis Date: August 17, 1987 

Company 
F i e l d 
Lease/Uni t 
Well ID. 
Sample Loc. 

Sohio Petroleum 

P h i l l i p s Lea Lease 
Well No. 7 
Wellhead 

I Sampled By : Pretreat, Inc. 
Sample Date: 13-August-1987 
Salesperson: Les Preece 
Formation : 
Location : Midland, Texas 

CATIONS M6/L MEQ/L ANIONS MG/L MEQ/L 

Calcium as Ca++ 2,671 133.5 Hydroxyl as 0H- 0 0.0 
Magnesium as Mg++ 1,295 106. 1 Carbonate as C03- 0 0.0 
Sodium as Na-*- (Calc) 73,347 3,189.0 Bicarbonate as HC03- 632 10.4 
Barium as Ba++ Not Deter 0.0 S u l f a t e as S04= 3, OOO 62.5 
Other 0 Chloride as C l - 118,973 3,355.8 

Total Dissolved S o l i d s , Calculated: 199,918 mg/L. 

Calculated R e s i s t i v i t y : 0.010 ohm-meters 
mg/L. Hydrogen S u l f i d e : 20 
mg/L. Carbon Dioxide: 260 
mg/L. Dissolved Oxygen: Not Determined 

pH: 6.500 
S p e c i f i c Gravity 60/60 F.: 1.131 
Saturation Index S 80 F.: +0.468 

3 140 F.: +1.488 

Total Hardness: 11,988 
Total Iron: 4 

mg/L. as CaC03 
mg/L. as Fe++ 

PROBABLE MINERAL COMPOSITION 

COMPOUND . MG/L MEQ/L 

Ca(HC03)2 840 10 

Calcium Sulfate Scaling Potential CaS04 4,254 63 
Not Present 

• CaC12 3,367 61 
Estimated Temperature of Calcium 

Carbonate I n s t a b i l i t y i s Mg(HC03)2 O 0 
61 F. 

MgS04 0 0 

MgC12 5,054 106 

NaHC03 O 0 

\ Na2S04 0 0 

Analyst 02726~PM NaCl 186,430 3,189 

2.6 



Lab ID No. : 081787B Analysis Date: August 17, 1987 

Company : 
r i e l d : 
i_ease/Unit : 
Well ID. : 
Sample Loc.: 

Sohio Petroleum 

P h i l l i p s Lea Lease 
So. Battery 
Heater Treater 

Sampled By : Pretreat, Inc. 
Sample Date: 13-August-1987 
Salesperson: Les Preece 
Formation : 
Location : Midland, Texas 

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L 

Calcium as Ca++ 2,226 111.3 
Magnesium as Mg++ 593 48.6 
Sodium as Na+ (Calc) 76,804 3,339.3 
Barium as Ba++ Not Deter 0.0 
Other 0 

Total Dissolved Solids, Calculated: 

Hydroxyl as OH- 0 O.O 
Carbonate as C03= 0 O.O 
Bicarbonate as HC03- 733 12.0 
Sulfate as S04= 3,600 75.0 
Chloride as C l - 120,973 3,412.2 

204,928 mg/L. 

Calculated R e s i s t i v i t y : 0.010 ohm—meters 
mg/L. Hydrogen Sulfide: 35 
mg/L. Carbon Dioxide: 160 
mg/L. Dissolved Oxygen: Not Determined 

Total Hardness: 7,992 
Total Iron: 4 

pH: 6.950 
S p e c i f i c Gravity 60/60 F.: 1.133 
Saturation Index S> 80 F.: +0.943 

9 140 F.: +2.043 

mg/L. as CaC03 
mg/L. as Fe++ 

PROBABLE MINERAL COMPOSITION 

COMPOUND MG/L MEQ/L 

Ca(HC03)2 973 12 

Calcium Sulfate Scaling Potential CaS04 5, 105 75 
Not Present 

• CaC12 1,347 24 
Estimated Temperature of Calcium 

Carbonate I n s t a b i l i t y i s Mg(HC03)2 0 0 
57 F. 

MgS04 0 O 

MgC12 2,316 49 

NaHC03 0 0 

Na2S04 0 0 

Analyst 02:23 PM NaCl 195,215 3,339 



Lab ID No. 0817B7A Analysis Date: August 17, 1987 

Company 
F i e l d 
Lease/Uni t 
Well ID. 
Sample Loc. 

Sohio Petroleum 

P h i l l i p s Lea Lease 
Fresh Water 

Sampled By : 
Sample Date: 
Salesperson: 
Formation : 
Location : 

Pretreat, Inc. 
13-August-1987 
Les Preece 

Midland, Texas 

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L 

Calcium as Ca++ 62 3. 1 Hydroxyl as OH— 0 0.0 
Magnesium as Mg++ 11 0. 9 Carbonate as C03= 0 O.O 
Sodium as Na+ (Calc) 56 2. 4 Bicarbonate as HC03- 211 3.5 
Barium as Ba-*--*-. Not Deter 0. 0 Sulf a t e as S04= 34 0.7 
Other 0 Chloride as C l - 80 2.3 

Total Dissolved Solids, Calculated : 454 mg/L. 

================================== == === ===-===™=_========= ========= :=== ====== 

Calculated R e s i s t i v i t y : 2.463 ohm-meters pH: 7. 620 
mg/L. Hydrogen Sul-fide: 0 Sp e c i f i c Gravity 60/60 F.: 1. 000 
mg/L. Carbon Dioxide: 5 Saturation Index 3 80 F.: +o. 247 
mg/L. Dissolved Oxygen: 5 3 140 F.: +0. 947 

Total Hardness: 200 mg/L. as CaC03 
Total Iron: 0 . 15 mg/L. as Fe++ 

PR0BABLE MINERAL COMPOSITION 

COMPOUND MG/L MEQ/L 

Ca(HC03)2 253 3 

Calcium Sulfate Scaling Potential CaS04 0 0 
Not Present 

CaC12 0 0 
Estimated Temperature of Calcium 

Carbonate I n s t a b i l i t y i s Mg<HC03)2 25 0 
63 F. 

MgS04 33 1 

MgC12 0 o 

NaHC03 0 o 

Na2S04 12 0 

Analyst 02:21 PM NaCl 132 2 

Oo -



Volume 
ml 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
1, 100 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2, 100 
2,200 
2,300 
2,400 
2,500' 
2,600 
2,700 
2,800 
2,900 
3, OOO 
3,100 
3,200 
3,300 
3,400 
3,500 
3,600 
3,700 
3,800 
3,900 
4, OOO 

5.0 y Membrane F i l t e r Test Data 
Sohio Petroleum 

Fresh Water 
Pennzoil Water Supply Line 

Time Chg. in Vol Chg in Time Rate ml/sec 
sec. dv dt dv/dt 

3 100 3 33.3 
6 100 3 33.3 
9 100 3 33.3 

11 100 2 50.0 
14 100 3 33.3 
17 100 3 33.3 
20 100 3 33.3 
23 100 3 33.3 
25 100 2 50.0 
28 100 3 33.3 
31 100 3 33.3 
33 lOO 2 50.0 
36 100 3 . 33.3 
39 100 3 33.3 
42 100 3 33.3 
45 100 3 33.3 
48 100 3 33.3 
52 100 4 25.0 
55 100 3 33.3 
58 100 3 33.3 
61 lOO 3 33.3 
64 lOO 3 33.3 
67 100 3 33.3 
71 lOO 4 25.0 
74 lOO 3 33.3 
77 100 3 33. 3 
80 100 3 33.3 
84 100 4 25.0 
87 100 3 33.3 
90 100 3 33.3 
93 100 3 33.3 
97 lOO 4 25.0 

100 100 3 33.3 
104 100 4 25.0 
107 lOO 3 33.3 
111 100 4 25.0 
115 lOO 4 25.0 
119 lOO 4 25.0 
122 lOO 3 33.3 
126 lOO 4 25.0 



Sohio Petroleum 
Fresh Water 

Pennzoil Water Supply Line 

Oil and Grease Count - N/A 

5.0 pm. MEMBRANE FILTER EVALUATION 

Total Suspended S o l i d s 0.88 mg/L. 

Chloroform-Soluble hydrocarbons 0.07 mg/L. 

15% HCI-soluble materials 0.55 mg/L. 

15% HCl-insoluble materials 0.25 mg/L. 

The acid-soluble materials consisted mainly of by-products of 
the corrosion of Iron. 

The acid-insoluble materials were i d e n t i f i e d as s i l i c a t e s . 

BACTERIA CULTURES 

The bacte r i a cultures i n i t i a t e d with t h i s water revealed the 
presence of Aerobic B a c t e r i a at l e v e l s above 10,000 colonies 
per m i l l i l i t e r . 

The Sulfate-Reducing B a c t e r i a cultures i n i t i a t e d on-site gave 
negative r e s u l t s to the presence of these organisms. 





COMPARISON BETWEEN TWO WATERS 
13-AUGUST-1987 

TO: PRETREAT INC. FOR: SOHIO PETROLEUM 

W A . T E R N O . 1 W A T E R N O . 2 

PHILLIPS LEA FRESH WATER PHILLIPS LEA SOUTH BATTERY TEATER 

< j , - ^ • : \.-.-..y..v. ••V -fuViYtV y y i i f i l Y n r I I -YI'I V YnY-Y Yi-Yi-Yi ft v- V iVi i-tfi YiYi-y. y- y.y y -j- y y y ; , 

THE FOLLOWING ARE ESTIMATED FIGURES BASED ON THE DATA FROM THE ABOVE SOURCES 

PERCENT SPECIFIC PH TOTAL CAC03 • CALCIUM 
#1 — #2 GRAVITY SOLIDS DEG. F. SULFATE 

0 - 100 1.133 6.950 204929 59 NIL 

5 — 95 1.126' 6.983 194705 59 NIL 
IC - 90 1.120 7.017 184481 59 NIL 
15 - 85 1.113 7 .051 174257 59 NIL 
20 - 80 1.106 7.084 164034 60 NIL 
25 — 75 1.100 7.118 153810 60 NIL 

30 — 70 1.093 7.151 143586 61 NIL 
35 - 65 1.086 7.184 133362 61 NIL 
40 - 60 1.080 7.218 123139 62 NIL 
45 - 55 1.073 7.252 112915 63 NIL 
50 — 50 1.067 7 .285 102691 65 NIL 

55 — 45 1.060 7.319 92467 66 NIL 
60 - 40 1.053 7.352 82244 69 NIL 
65 - 35 1.047 7.385 72020 73 NIL 
70 - 30 1.040 7 .419 61796 7& NIL 
75 - 25 .1.033 7 . 453 51572 75 NIL 

80 — 20 1.027 7 . 486 41349 73 NIL 
85 - 15 1.020 7 . 520 31125 69 NIL 
90 - 10 1.013 7 . 553 20901 66 NIL 
95 - 5 1.007 7 . 586 10677 63 NIL 

100 — 0 1.000 7 .620 454 59 NIL 



PETROLEUM 
LAr30fW0RIES 

API FORM 45-1 

P. 0. BOX 2988 MidUnd. T«us 79702 

API WATER ANALYSIS REPORT FORM 

PHONE 563-2628 - 694-6712 

Data Racd. 
8-13-87 

Company 

S t a n d a r d O i l C o . 

Sample No. 
18546 

Data Sampled 

Fiald Legal Description County or Parish State 

Lease or Unit Wall 

F r e s h Wa t e r 

Depth Formation Water, B/D 

Typa of Water (Produced, Supply, ate.) Sampling Point Sampled By 

DISSOLVED SOLIDS 

CATIONS 
Sodium, Na(calc) 
Calcium, Ca 
Magnesium, Mg 
Barium, Ba 

ANIONS 
Chloride, Cl 
Sulfate, SO* 
Carbonate, COi 
Bicarbonate, HCO> 

mg/l me/I 
71 fi 1 2 1 
40 1 ? 01 
1 8 ? 1 

L? 1 . 1 8 
A O 0 83 

n 0 
1 fi s 2 7 1 

Total Dissolved Solids (calc.) 
13JL 

Iron, Fe (total) 
Sulfide, as H.S 

REMARKS & RECOMMENDATIONS: 

Pour Point of O i l - 13°F 
Cloud Point of O i l - 62°F 

OTHER PROPERTIES 

pH 7 .1 
Specific Gravity, 60/60 F. 1 -010 
Resistivity (ohm-meters) 77* F. 1 8 • 8 0 

Total Hardness, as CaCO. mg/l 
Total Alkalinity, as CaCO. mg/l 
Supersaturation, as CaCO. mg~7i 

WATER PATTERNS — me/l 

STANDARD 

tO K> O 10 tO 
TTTT 

t i l l 

TTTT 

I I I ' 

TTTT 

l l l l 

m i 

l l l l 

• i n 

l l l l 

TTTT 

l l l l 

TTTT 

l l l l 

TTTT 

l l l l 

• 11 • 
m i 

TTTT 

• i n 
l l l l 

l l l l 

I I I ! 

l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

t i l l 

l l l l 

t i l l 

l l l l 

l l l l 

4111 

l l l l 

l l l l 

ml 

nn 

Itrt 
l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

I U l 

l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

' " I 

l l l l 

l l l l 

M i l 

UJLL 

llll 

1UX 

C l 

H00, 

LOGARITHMIC 
N*|iiiill l piijii i pm|ii i pill|ll i l l l i p i i iipiM I I I M | lipiu 

mi hi I mm* 

4~ WWIH KM 

4-HWN I l l M I II|H 

II |wtJ t t<|«» 

*°4 

co, 

Ci 

HC0, 

.Jinilii I.IIIIIIII i hiiilit i hiiilii i l l IIlinil I iihnil i iitaal i iihttiUa. | I | 2 * 2 § | |C0> 

COPIES TO: 

ANALYSIS BY: 



BGII PETROLEUM 
LABORATORIES 

API FORM 45-1 

P. 0 BOX 2988 Midland. Texas 79702 

API WATER ANALYSIS REPORT FORM 

PHONE 563-2628-694-6712 

DISSOLVED SOLIDS 

CATIONS 
Sodium, Na(calc) 
Calcium, Ca 
Magnesium, Mg 
Barium, Ba 

ANIONS 
Chloride, Cl 
Sulfate, SO« 
Carbonate, CO* 
Bicarbonate, HCO> 

mg/l me/I 
72 . 300 3143 

2 . 3 1 0 116 
54 7 4 5 . 0 

1 1 3 . 7 0 0 3207 
4 . 380 91 . 3 

0 0 
317 5 . 2 0 

Date Reed. 
8- I 3-87 

Company 

S t a n d a r d O i l C o . 

Sample No. 
1854 7 & 1 8 5 ' 

Date Sampled 
5 

Field Legal Description County or Parish State 

Lease or Unit Well 

P h i 1 1 i p s L e a i l 5 

Depth Formation Water. B/D 

Type of Waler (Produced, Supply, etc.) 

P r o d u c e d H 2 O a n d O i l 

Sampling Point Sampled By 

Total Dissolved Solids (calc.) 
1 93 . 500 

Iron, Fe (total) 
Sulfide, as HiS 

0 
56 

OTHER PROPERTIES 

PH 
Specific Gravity, 60/60 F. 
Resistivity (ohm-meters) 77*F. 
Total Hardness, as CaCO»wg// 
Total Alkalinity, as CaCO» mg/l 
Supersaturation, as CaCO] mg/l 

6 . 7 
1 . 1 34 
0 . 04 9 
8 030 

Nd 

Cs 

WATER PATTERNS — me/l 

STANDARD 

to 10 O K> to 
TTTT 

l l l l 

1111 

111 1 

1111 

m i 

TTTT 

l l l l 

TTTT 

l l l l 

TTTT 

l l l l 

TTTT 

l l l l 

1111 

l l l l 

1111 

l l l l 

TTTT 

l l l l l l l l 

Mi l 

I I I , 

l l l l 

1111 

1111 

t i l l 

l l l l 

f t 11 

nn 
l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

l l l l 

l i l t 

t i l l 

l l l l 

l l l l t i l l 

l l l l 

l l l l 

-LLU. 

1111 

1111 

l l l l 

J i l l 

l l l l 

1 L i l 

l i l t 

1111 

It I I 

l l l l 

l l l l 

l l l l 

t i l l 

JILL 

Mi l 

U l i . 

Cl 

HCO, 

*0* 

LOGARITHMIC 

REMARKS & RECOMMENDATIONS: 

TmpfK ini|n 1 l l l l j l l 1 l l l l j l l I TTTjnn 1 mim Tfrjnn 

until 1 l l l l l l l 1 I I I L I I I 1 i i t i i i i v 1 l i h u l 01 

001 

0001 

0
0
0
0
 

' ~ i 1 jj 

Cl 

HOC, 

*<>4 

Pour Point of O i l - 13°F 
Cloud Point of O i l - 62 6F 

COPIES TO: 

ANALYSIS BY: 



P O BOXI4SB 
MONAHANS TEXAS 70734 
PH 943 3234 OR 363-1040 

TO: Mr. Wayne Sutton 

Martin Water Laboratories, Inc. 

RESULT OF WATER ANALYSES 

L A B O R A T O R Y N O . 

7 0 S W I N D I A N A 
M I D L A N D . T E X A S 7 S 7 0 I 

PHONE 6 8 3 - 4 5 2 1 

1087171 
S A M P L E R E C E I V E D 10-20-87 

10 Desta Drive, Suite 600 West, Midland, TX n p p B n H T m 10-20-87 

COMPANY Standard O i l Production Company LEASE 

FIELD OR POO! Vacuum 
SECTION _25_ BLOCK 

P h i l l i p s Lea 

Lea SURVEY T-17S & R-33E COUNTY 

S O U R C E O F S A M P L E A N O O A T E T A K E N : 

N O , Raw water - taken from Amax water supply well #1. 

STATE. NM 

10-19-87 

NO. 2 

NO. 3 

NO. 4 

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

NO. 1 N O . 2 N O . 3 N O . 4 

S p e c i f i c G rav i t y at 60* F . 1.0010 
p H Whan Sampled 

p H When Rece i ved 7.40 
Bica rbona te as HCO3 229 

Supersa tu ra t ion as C a C 0 3 

Unde rsa tu ra t i on as C a C 0 3 

T o t a l Hardness as C a C O ) 182 
C a l c i u m as C a 56 
Magnes ium as M ( 10 
Sodium a n d / o r P o t a s s i u m 22 
Su l fa te as SO4 21 
C h l o r i d e as C l 14 
I ron as F e 0.40 
B a r i u m as B a V •• • ! W ? V > ••• . • \ - v . -

-.<*••.'• - .-.' • A'-
?$-r*»J-i. <•-> •:': •»' 

T u r b i d i t y . E l e c t r i c 

Co lo r as P t 

T o t a l S o l i d s . C a l c u l a t e d 352 
Tempera tu re ° F . 

Carbon D i o x i d e . C a l c u l a t e d 

D i s s o l v e d O x y g e n , W i n k l e r 

H y d r o f e n S u l f i d e 0.0 
R e s i s t i v i t y , o h m s / m at 77 * F . 27.20 
Suspended O i l 

F i l t r a b l e S o l i d s as m g / | 

V o l u m e F i I t e r e d , mt 

N i t r a t e , as N 2.4 

R e s u l t s Repor ted A s M i l l i g r a m s Per L i t e r 

Additional Determinations And Remarks xhe u n d e r s i g n e d c e r t i f i e s t h e above t o be t r u e and c o r 

r e c t t o t h e b e s t o f h i s know ledge and b e l i e f . 

Form No. 3 

Waylan C. Martin, M.A. 



< 

P O BOX 1 4 6 8 
M O N A H A N S T E X A S 7 0 7 3 8 
PH 0 4 3 - 3 2 3 4 OR 3 8 3 - 1 0 4 0 

TO: Mr. Wayne Sutton 

Martin Water Laboratories, Inc. 

R E S U L T O F W A T E R A N A L Y S E S 

L A B O R A T O R Y N O . . 

SAMPLE R E C E I V E D 

7 0 0 W. I N D I A N A 
M I D L A N D . T E X A S 7 0 7 O 1 

PHONE 0 8 3 - 4 3 2 1 

1087172 
10-20-87 

10 Desta D r i v e , Su i te 600 West, M i d l a n d , TX RESULTS R E P O R T E D - I Q ^ H L L . 

COMPANY Standard O i l P roduc t ion Company LEASE 

Vacuum 
P h i l l i p s Lea 

SURVEY T—17S & R 34E COUNTS Lea 
FIELD OR POOI 
SECTION _30_ BLOCK _ 

SOURCE OF SAMPLE ANO DATE TAKEN: 

Raw water - taken f r o m Amax water supply w e l l #2, 

S T A T E . NM 

N O . 1 

N O . 2 

N O . 3 

N O . 4 

10-19-87 

R E M A R K S : SE. NW of Section 30 

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

NO. 1 N O . 2 NO. s N O . 4 

S p e c i f i c G r a v i t y a t 60* F . 1.0011 
p H When Sampled 

p H When Rece i ved 7.50 
Bica rbona te as HCO3 188 

Supersa tu ra t ion as C a C 0 3 

Undersa tu ra t i on as C a C 0 3 

T o t a l Hardness as C a C 0 3 176 
C a l c i u m as Ca 49 
Magnes ium as Mg 13 
Sodium a n d / o r P o t a s s i u m 21 
Su l fa te as SO4 29 
C h l o r i d e as C l x 27 

" I r o A i s ' F e " " ' ^ ' ' " ' ^ ' ~ ; " ^ 1 . 2 < 
Bar i um as B a 

T u r b i d i t y , E l e c t r i c 

Co lo r as P t 

T o t a l S o l i d s . C a l c u l a t e d 327 
Tempera tu re * F . 

Carbon D i o x i d e , C a l c u l a t e d 

D i s s o l v e d O x y g e n , Wink le r 

Hydrogen S u l f i d e 0.0 
R e s i s t i v i t y , o h m s / m at 77 * F . 26.60 
Suspended O i l 

F i l t r a b l e So l i ds as m g / l 

V o l u m e F i I t e r e d . m l 

N i t r a t e , as N 2.9 

R e s u l t s Repor ted A s M i l l i g r a m s Per L i t e r 

Additional Determinations And Remarks The unders igned c e r t i f i e s the above to be t r u e and c o r 
r e c t t o the best o f h i s knowledge and b e l i e f . 

Form No. 3 
B y . 

Waylan C. M a r t i n , M.A. 



P O BOX 1-488 
MONAHANS T E X A S 7 9 7 3 8 
PH 0 4 3 - 3 2 3 4 OR 3 8 3 - 1 0 4 0 

T O : Mr. Wayne Sutton 

Martin Water Laboratories, Inc. 

R E S U L T O F W A T E R A N A L Y S E S 

L A B O R A T O R Y N O . 

7O0 W INDIANA 
MIDLAND. T E X A S 707O1 

P H O N E 0 8 3 - 4 9 2 1 

1087173 

10 Desta Drive, Suite 600 West, Midland, TX 
S A M P L E R E C E I V E D _ 

R E S U L T S R E P O R T E D . 

10-20-87 
10-20-87 

COMPANY Standard O i l Production Company LEASE 

FIELD OR POOL Vacuum 
SECTION .3P_ BLOCK _ 

P h i l l i p s Lea 

S U R V E Y T-17S & R-34E C O U N T Y . Lea S T A T E . NM 
S O U R C E O F S A M P L E A N O O A T E T A K E N : 

Raw water - taken from Amax water supply well #4. 10-19-87 
NO. i 

NO. 2 

NO. 3 

NO. 4 
REMARKS: SE. SW of Section 30 

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

NO. 1 NO. 2 NO. 3 NO. 4 
Spec i f i c Gravity at 60* F . 1.0024 
pH When Sampled 

pH When R e c e i v e d 7.50 
Bicarbonate as HCO3 210 

Supersaturation as C a C 0 3 

Undersaturation as C a C O s 

Tota l Hardness a s C a C 0 3 344 
C a l c i u m a s C a 101 
Magnesium as Mf 22 
Sodium and/or P o t a s s i u m 61 
Sulfate as SO4 30 
Chloride as C l 193 
Iron a s F e r . Q . 4 0 
Barium a s B a « - * -• - J t « *•*-:-•• •••>-•« •«.«*». *.*-.-<iC> . -

Turbidi ty , E l e c t r i c 

Color a s P t 

Total S o l i d s . C a l c u l a t e d 617 
Temperature * F . 

Carbon Diox ide . C a l c u l a t e d 

D i s s o l v e d Oxygen, Winkler 

Hydrogen Sulf ide 0.0 
R e s i s t i v i t y , ohms/m at 77* F . 11.02 
Suspended O i l 

F i l t rab le Sol ids a s m g / | 

Volume F i I tered, ml 

N i t r a t e , as N 2.8 

R e s u l t s Reported A s Mil l igrams P e r L i te r 

Additional Determinations And Remarks The u n d e r s i g n e d c e r t i f i e s the above to be t r u e and c o r 
r e c t to the b e s t of h i s knowledge and b e l i e f . 

— • — :>/ S J 1 
Form No. 3 

By. 
Waylan C. Martin, M.A. 
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BHC 

Fi LE NO COMPANY " SOHIO J I L COMPANY 

V/ELL. 

FIELD 

PHILLIPS LEA NO 

VACUUM (GRAYBURG SAN ANDRES) 

COUNTY. .EA STATE NEW MEXICO 

LOCATION-. 

990 ' FNL 

S E C _ 3 J 

• 1930' FWL 

_TWP 17-S . RGE 3 V E 

Permane"! Dafum 

Log Measured f rom. 
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P O B M J 2 3 1 9 1 

JpBBBBrflflaa BHC 

LE NO. COMPANY SOHIO PETROLEUM- COMPANY 

WELL PHILLIPS LEA NO'. 8 

FIELD. VACUUM-GRAYBURG (SAN ANDRES 

COUNTY, LEA .STATE NEW MEXICO 
LOCATION: 

SEC. 

990'FSL & 1650'FWL 

TWP 17-S RGE 34 - E 

j rmanent Datum 

og Measured f rom. 

G R O U N D L E V E Elev. 4 0 9 2 
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