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P O BOX 1408 
M O N A H A N S . TEXAS 7 9 7 3 6 
PH 9 4 3 - 3 2 3 4 OR 5 6 3 - 1 0 4 0 

TO: 

P. 
Mr. Stan Chapman 

Martin Water Laboratories, Inc. 

RESULT OF WATER ANALYSES 

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

0. Box 1150, Midland, TX 79702 
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 . 

7 0 9 W INDIANA 
MIDLAND. TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 5 2 1 

1090250 
10-25-90 
11-1-90 

COMPANY 

FIELD OR POOI 
SECT;ON_L?_ BLOCK. 

Chevron U.S.A., Inc, 
LEASE _ 

Arrowhead 

Arrowhead 'Grayburg Unit "C" 

c;iIPVFVT-22S & R37E COUNTY. Lea STATE. NM 

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

Raw water - taken from Northern Natural Gas Water Well. 
N O . ' 

N O . 2 

NO. 3 

N O . 4 

R E M A R K S : 

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 

N O . 1 N O . 2 N O . 3 N O . 4 

Spec i f i c Grav i ty at 60° F. 1.0028 
pH When Sampled 

pH When Rece ived 9.43 
Bicarbonate as HCO3 124 

Supersaturat ion as CaC03 

Undersa tura t ion as CaC03 

Tota l Hardness as C a C O j 112 
Calc ium as Ca 2 
Magnesium as Mg 26 
Sodium and /o r Po tass i um 644 
Sul fate as SO4 805 
Chlo r ide as C l 344 
I r o n a s F e o.:6 
Barium as Ba r 
T u r b i d i t y , E l e c t r i c 

Color as Pt 

To ta l So l i ds . Ca l cu la ted 1,999 i 
Temperature : F. 

Carbon D i o x i d e . Ca l cu l a ted 

D i s s o l v e d Oxygen . 1 
Hydrogen Su l f ide 0.0 1 
R e s i s t i v i t y , ohms /m at 77° F. 3.33 1 
Susoended Oi 1 1 
F i l t r a b l e Sol ids as m g / | i 

Volume F i I te red . ml 

Carbonate, as C0^ 53 
t i t r a t e , as N 0.7 

Resu l t s Reported As M i l l i g rams Per L i t e r 

Additional Determinations And Remarks The undersigned c e r t i f i e s the above to be t rue and 
co r rec t to the best of h i s knowledge and b e l i e f . 

Form No . 3 ^~ 

By L 

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



P O BOX 1468 
M O N A H A N S TEXAS 7 9 7 5 8 
PM 9 4 3 - 3 2 3 4 OR 5 6 3 1 0 4 0 

TO: 
P. 

Mr. Sran Chapman 

Martin Water Laboratories, Inc. 

RESULT OF WATER ANALYSES 

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

0. rtn* 1150. Midland. TX 79702 
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 . 

7 0 9 W INDIANA 
MIDLAND. TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 3 2 1 

1090249 
10-25-90 
11-1-90 

COMPANY Chevron U.S.A.r Tne. L E A S E 

F I E L D OR P O O I 

S E C T ! O N _ ! _ Z _ B L O C K . 

Arrowhead 
Arrowhead Grayburg Unit "0" 

S U R V E Y T-22S & R-37E 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 D D A T E T A K E N : 

Raw water - taken from water w e l l . N O . I 

N O . 2 

N O . 3 

N O . « 

CHEMICAL AND PHYSICAL PROPERTIES 

I NO. 1 NO. 2 NO. 3 NO. 4 
S p e c t r e Grav i ty at 60° F. 1.0024 
pH When Sampled 

pH When Received 7.82 
Bicaroonate as HCO3 259 

Supersaturat ion as CaCC>3 

Undersatura t ion as CaC03 

Tota l Hardness as CaC03 520 
Calc iurn as Ca 118 
Magnesium as Mg 54 
Sodium and /o r Po tass ium 269 
Sul fate as SO4 155 
Chlo r ide as C I 518 
iron as Fe 1 0 - 1_4 

Bar ium as Ba 1 
T u r b i d i t y . E lec t r i c ! 
Color as Pt ! 
Tota l So l i ds . Ca l cu la ted 1.373 | 
Temperature :F. i 
Carbon D iox ide , Ca l cu la ted i 

Disso l ved Oxygen. 

Hydrogen Sul f ide 0.0 1 

R e s i s t i v i t y , ohms/m at 77° F- 4.55 ! 
SusDended O i l \ 
^ 11 t r a d e Sol ids as mg/1 

Volume F i I tered. m 1 

N i t r a t e , as N 1.6 

Resu l t s Reported As M i l l i g rams Per L i t e r 

Addmonai Determmations Ana Remarks The u n d e r s i g n e d c e r t i f i e s t h e a b o v e 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 k n o w l e d g e a n d b e l i e f . 

/ ' 

By . 

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



P O BOX 1468 
M O N A H A N S T E X A S 7 9 7 5 6 
PH 9 4 3 - 3 2 3 4 OR 9 6 3 - 1 0 4 0 

TO: 

P. 
Mr. Stan Chapman 
Q. Box 1150, Midland, TX 79702 

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 

LABORATORY NO. _ 

SAMPLE RECEIVED 

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

7 0 9 W INDIANA 
MIDLAND. TEXAS 7 9 7 0 1 

PHONE 6 6 3 - 4 5 2 1 

1090248 
10-25-90 
11-1-90 

C O M P A N Y 

F I E L D OR P O O L 

5 

Chevron U.S.A., Inc. LEASE _ 

Arrowhead 

Arrowhead Grayburg Unit "N" 

BLOCK. c„p>„rvT-22S & R-37E 
C O U N T Y . 

S E C T I O N . 

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

Raw water - taken from windmill. 

Lea S T A T E . NM 

NO. 1 

N O . 2 

N O . 3 

NO. 4 

R E M A R K S : 

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 

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

Spec i f i c Grav i ty at 6 0 6 F. 1.0015 
pH When Sampled 

pH When Rece ived 7.82 
Bicaroonate as HCO3 305 

Supersaturat ion as CaC03 

Undersatura t ion as CaC03 

Tota l Hardness as C a C 0 3 254 
Calc ium as Ca 54 
Magnesium as 29 
Sodium and /o r Po tass i um 115 
Sulfate as SO4 98 
Chlor ide as C l 108 
Iron as Fe 0.32 
Barium as Ba 

TurD id i ty . E l e c t r i c 

Color as Pt 

Tota l So l i ds . C a l c u l a t e d 709 ] 

Temperature : F . 

Camon O i o x i d e , Ca l cu l a ted 1 
Disso l ved Oxygen . i 
Hydrogen Su l f ide 0.0 1 

R e s i s t i v i t y , ohms /m a l 77° F. 11.11 j 

Suspended O i l i 
Fi l t raOle Sol ids as m g / | 

Volume F i I te red , ml 

N i t r a t e , as N 3.0 

Results Reported As Milligrams Per Liter 

Additional Determinations And Remarks The undersigned c e r t i f i e s the above to be t rue and 
correc t to the best of h i s knowledge and b e l i e f . 

Form No. 3 
By . 

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



P O BOX 1468 
M O N A H A N S . TEXAS 7 9 7 S 6 
PH 9 4 3 - 3 2 3 4 OR 3 6 3 - 1 0 4 0 

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 

TO: 
P. 

Mr. Stan Chapman 
0. Box 1150, Midland, TX 79702 

LABORATORY NO.. 

SAMPLE RECEIVED _ 

RESULTS REPORTED. 

7 0 9 W INDIANA 
MIOLANO TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 3 2 1 

1090247 
10-25-90 
11-1-90 

C O M P A N Y 

F I E L D OR P O O L 

Chevron U.S.A., Inc. 
LEASE 

Arrowhead 
Arrowhead Grayburg Unit "p" 

S E C T I O N . B L O C K . < i H R V F V T " 2 2 S & R - 3 6 E C 0 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 D D A T E T A K E N : 

Raw water - taken from Cobb windmill. 
NO. I 

N O . 2 

N O . 3 

N O . 4 

CHEMICAL AND PHYSICAL PROPERTIES 
NO. 1 NO. 2 NO. 3 N O . 4 

Spec i f i c Gravi ty at 60° F. 1.0034 
pH When Sampled 

pH When Received 7.35 
Bicaroonate as HCO3 239 

Supersaturat ion as CaC03 

Undersaturat ior t as CaC03 

To ta l Hardness as CaC03 775 
Ca lc ium as Ca 172 
Magnesium as Mg 84 
Sodium and /o r Po tass ium 459 
Sul fate as SO4 303 
Chlo r ide as C l 895 
Iron as Fe 1.7 
Bar ium as Ba 

Tu rb i d i t y . E l e c t r i c 1 
Color as Pt 

To ta l So l i ds . Ca lcu la ted 2,153 1 
Temperature ; F . ! 
Carbon D i o x i d e . Ca lcu la ted 1 
D i s s o l v e d Oxygen. 1 
Hydrogen Sul f ide 0.0 i 

R e s i s t i v i t y , ohms /m at 77° F. 2.76 
Suspended O i l 

F i l t r a b l e Sol ids as m g / | 

Volume Fi tiered, ml 

N i t r a t e , as N 1.8 

Resu l ts Reported As M i l l i g rams Per L i t e 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 t h e a b o v e t o be t r u e a n d 
c o r r e c t t o t h e b e s t o f h i s k n o w l e d g e and b e l i e f . 

/ 

Form No- 3 
By . 

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



P O BOX 1 4 0 8 
MONAHANS. TEXAS 7 9 7 9 6 
PH 9 4 3 - 3 2 3 4 OR 9 8 3 - 1 0 4 0 

T O : Mr. Stan Chapman 

Martin Water Laboratories, Inc. 

RESULT OP WATER ANALYSES 

LABORATORY NO.. 

7 0 9 W INDIANA 
MIDLAND TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 9 2 1 

119029 

P. 0. Box 1150, Midland, TX 79702 
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 . 

11-1-90 
11-9-90 

Chevron U.S.A., Inc, LEASE 
Arrowhead 

Arrowhead Grayburg Unit c 

dl IR\/FvT"3A?'- f j 3 7 P COUNTS Lea STATE. NM 

COMPANY 

FIELD OR POOI 

SECTI0N2X_ BLOCK. 

SOURCE OF SAMPLE AND DATE TAKEN: 

N O , Raw water - taken from water well by stock pond by Matter "B" #14. 

NO. 2 _ 
NO. 3 

NO. 4 

CHEMICAL AND PHYSICAL PROPERTIES 

| NO. 1 NO. 2 NO. 3 NO. 4 
Speci f ic Grav i ty at 60" F. 1.0018 
pH When Sampled 

pH When Rece ived 7.51 
Bicarbonate as HCO3 293 

Supersaturat ion as CaC03 

Under sa tura t ion as CaC03 

Tota l Hardness as C a C 0 3 148 
Calc ium as Ca 38 
Magnesium as Mg 13 
Sodium and /o r P o t a s s i u m 97 
Sulfate as SO4 45 
Chlor ide as C l 51 
Iron as Fe 1.5 
Barium as Ba 

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

Color as Pt 

Tota l So l i ds . C a l c u l a t e d 536 
Temperature 3 F . 

Carbon D i o x i d e . Ca l cu l a ted 

D isso l ved Oxygen , 

Hydrogen Su l f i de 0.0 
R e s i s t i v i t y , o h m s / m at 77° F. 16.10 
Suspended O i l 

F i l t r ab l e Sol ids as m g / | 

Volume F i I te red , ml 

M i t r a t e , a s N 0.2 

Resu l t s Reported As M i l l i g rams Per L i t e 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 t h e a b o v e 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 k n o w l e d g e a n d 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 TEXAS 7 8 T S 6 
PH 8 4 3 - 3 2 3 4 OR 5 6 3 - 1 0 4 0 

Martin Water Laboratories, Inc. 

RESULT OP WATER ANALYSES 

LABORATORY NO. 

T O : Mr. Stan Chapman 
P. 0. Box 1150. Midland. TX 79702 

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 . 

7 0 9 W INDIANA 
MIOLANO. TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 3 2 1 

1090245 
10-25-90 
11-1-90 

C O M P A N Y 

F I E L D OR P O O I 

S E C T I O N _ 3 Q _ B L O C K . 

Chevron U.S.A. , I nc . 
Arrowhead 

Arrowhead Grayburg Unit "D' 

S H R \ / F Y T - 2 1 S & R-37E C O U N T N Lea STATE. NM 
S O U R C E O F S A M P L E A N O D A T E T A K E N : 

Raw water - taken from windmill. NO. I 

N O . 2 

N O . 3 

N O . 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 NO. 2 NO. 3 NO. 4 
Spec i f i c Grav i t y ae 60° P. 1.0016 
pH When Sampled 

pH When Rece ived 7.29 
Bicarbonate as HCO3 239 

Supersaturat ion as CaC03 

Undersatura t ion as CaC03 

To ta l Hardness as CaC03 232. 
Calc iurn as Ca 32 
Magnesium as Mg 19 
Sodium and /o r Po tass ium 92 
Sul fate as SO4 107 
Chlo r ide as C I 88 
Iron as Fe 26.2 
Bar ium as Ba I 
T u r b i d i t y . E l e c t r i c 

C o l o r a s P t 

Tota l So l i ds . Ca l cu la ted 607 
Temperature ; F . 

Carbon D i o x i d e . Ca lcu la ted 

D i s s o l v e d Oxygen . 

Hydrogen Su l f ide 0.0 
R e s i s t i v i t y , ohms /m ai 7 7 0 F. 12.65 
Suspended Oi 1 

Fn t raD ie Sol ids as m g / | 

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 2.3 

Resu l t s Reported As Mi l l i g rams Per L i t e 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 t h e above t o be t r u e and 
c o r r e c t t o the bes t o f h i s knowledge and b e l i e f . 

r r ^ t—> 
Form No. 3 

By . 

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



P O BOX 1 4 6 8 
M O N A H A N S . TEXAS 7 9 7 5 8 
PH 9 4 3 - 3 2 3 4 OR 5 6 3 - 1 0 4 0 

T Q . Mr. Stan Chapman 
P. 0. Box 1150, Midland, TX 79702 

Martin Water Laboratories, Inc. 

R E S U L T O F WATER ANALYSES 

LABORATORY NO. 

SAMPLE RECEIVED _ 
R E S U L T S R E P O R T E D -

7 0 9 W INDIANA 
MIDLAND TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 3 2 1 

1090246 
10-25-90 
11-1-90 

Chevron U.S.A., Inc. LEASE 

Arrowhead 
Arrowhead Grayburg Unit "M" C O M P A N Y 

F I E L D OR P O O L 

SECTION ^4 BLOCK gnm/FvT-21S & R-36E C 0 U N T Y

 L e a STATP NM 

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

Raw water - taken from windmill. NO. ! 

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 NO. 2 NO. 3 NO. 4 
Spec i f i c Grav i ty at 60° F. 1.0020 
pH When Sampled 

pH When Rece ived 8.75 
Bicarbonate as HCOs 378 

Supersaturat ion as CaCU3 

Undersa tura t ion as CaC03 

To ta l Hardness as CaC03 14 
Ca lc ium as Ca 3 
Magnesium as Mg 1 
Sodium and /o r Po tass ium 256 
Sul fate as SO« 115 
Ch lo r ide as C l 21 
Iron as Fe 0.58 
Bar ium as Ba 

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

Color as Pt 

To ta l So l ids . Ca l cu l a ted 842 
Temperature 3 F . 

Carbon D i o x i d e . Ca l cu l a ted 

O i sso l ved Oxygen . 

Hydrogen Su l f ide 0.0 
R e s i s t i v i t y , ohms /m a l 77° F. 9.58 
Suspended O i l 

F i l t r a b l e Sol ids as m g / | 

Volume F i I te red . ml 

C a r b o n a t e , as C0^ 67 
N i t r a t e , as N 0.2 

Resu l t s Reported As M i l l i g rams Per L i t e 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 t h e above t o be t r u e and 
c o r r e c t t o the bes t o f h i s knowledge and b e l i e f . 

Form No. 3 
By . 

Waylan C. Martin, M.A. 



P O. BOX 1468 
M O N A H A N S . T E X A S 7 9 7 S 8 
PH 9 4 3 3 2 3 4 OR 3 8 3 - I 0 4 O 

TO: 
Mr. Stan Chapman 

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 NO. . 

P. 0. Box 1150, Midland, TX 79702 
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 . 

7 0 9 W INDIANA 
MIDLAND. TEXAS 7 9 7 0 1 

PHONE 8 8 3 - 4 5 2 1 

1090244 
10-25-90 
11-1-90 

C O M P A N Y 

F I E L D OR P O O I 

S E C T I O N _ 2 5 _ B L O C K . 

Chevron U.S .A. , Inc. L E A S E 

Arrowhead 
Arrowhead Grayburg Unit "G" 

SURVEYT-21S & R-36E COUNTY . Lea S T A T E . NM 
S O U R C E O F S A M P L E A N O D A T E T A K E N : 

Raw water - taken from Northern Natural Gas Water Well. NO. I 

N O . 2 

NO. 3 

N O . 4 

R E M A R K S : 

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 

N O . 1 N O . 2 N O . 3 N O . 4 

Spec i f i c Grav i ty at 60« F. 1.0018 
pH When Sampled 

pH When Rece ived 6.71 
Bicarbonate a * HCO3 307 

Supersaturat ion as CaC03 

Undersatura t ion as CaC03 

Tota l Hardness as CaC03 310 
Calc ium as Ca 79 
Magnesium as Mg 27 
Sodium and /o r Po tass i um 114 
Sulfate as SO4 99 
Chlo r ide as C l 143 
Iron as Fe 0.29 
Bar ium as Ba 

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

Color as Pt 

Tota l So l i ds . C a l c u l a t e d 771 
Temperature 3 F . 

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

D isso l ved Oxygen . 

Hydrogen Su l f ide 0.0 
R e s i s t i v i t y , o h m s / m at 77° F. 9.70 
Suspended O i l 

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

Volume F i I t e red , m l 

N i t r a t e , as N 0.3 

Results Reported As Milligrams Per Liter 

Additional Determinations And Remarks The undersigned c e r t i f i e s the above to be t rue and 
cor rec t to the best of h is knowledge and b e l i e f . 

Form No. 3 

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



P. O BOX 1 4 8 8 
M O N A H A N S . TEXAS 7 9 7 3 8 
PH 9 4 3 - 3 2 3 4 OR 3 6 3 1 0 4 0 

Martin Water Laboratories, Inc. 

R U U L T OP WATER ANALYSES 

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

T O : Mr. Stan Chapman 
P. 0. Box 1150, Midland, TX 79702 

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 . 

7 0 9 Vy INDIANA 
MIDLAND. TEXAS 7 9 7 0 1 

PHONE 6 8 3 - 4 3 2 1 

1090251 
10-25-90 
11-1-90 

Chevron U.S.A. Inc. C O M P A N Y 

F I E L D OR P O O I 

S E C T I O N _ ? _ 3 B L O C K . 

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

L E A S E . 

Arrowhead 
Arrowhead Grayburg Unit "H" 

SURVEY T-21S & R-36ErnMNTY Lea S T A T E . 

N O . 4 

NM 

NO. I Raw water - taken from C i ty of Eunice water w e l l (midd le ) . 

NO. 2 Raw water - taken from C i ty of Eunice water w e l l ( N o r t h ) . 

NO. 3 
Raw water - taken from Ci ty of Eunice water w e l l (South) . 

CHEMICAL A NO PHYSICAL PROPERTIES 
NO. 1 N O . 2 N O . 3 N O . 4 

Spec i f i c Grav i ty at 60° F . 1.0015 1.0016 1.0014 
pH When Sampled 

pH When Rece ived 7.35 7.50 7.42 
Bicarbonate as HCO3 268 268 342 

Supersaturat ion as C a C 0 3 

Undersatura t ion as C a C 0 3 

Tota l Hardness as C a C 0 3 212 200 220 
Ca lc ium as Ca 52 50 67 
Magnesium as Mg 20 18 13 
Sodium and /o r Po tass i um 93 86 96 
Sulfate as SO4 90 83 41 
Chlor ide as C l 70 57 75 
Iron as Fe 0.11 0.11 0.11 
Bar ium as Ba 

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

Color as Pt 

Total So l ids . C a l c u l a t e d 594 562 635 
Temperature ° F . 

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

D i sso l ved Oxygen . 

Hydrogen Su l f ide 0.0 0.0 0.0 
R e s i s t i v i t y , o h m s / m at 77° F. 13.50 14.86 13.30 
Suspended O i l 

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

Volume F i I t e red . mi 

N i t r a t e , as N 2.1 2.8 0.7 

Resu l t s Reported As M i l l i g rams Per L i t e r 

Additional Determination! And Remarks The 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 knowledge and b e l i e f . 

Form No . 3 

By . 

^ U a y r a f r r / ' M a r t i n , M-


