
PERMIAN 
Treating Chemicals, Inc.. 

P. O. BOX 815 
TATUM, NM 88267 

PHONE (505) 398-4111 

August 13, 1988 

Murphy Operating Corporation 
P. 0. Drawer 2648 
Roswell, NM 88202-2648 

Subject: Compatibility of fresh and produced waters from State BF -
produced, Tucker and State BF, Moore and State BF, Howard 
and State BF, Tucker #2 and State BF, and fresh water 
samples. 

Gentlemen: 

We have ran analysis on produced, fresh, and comingled waters from 
the above mentioned leases (see attached copies.) 

We at Permian Treating Chemicals, Inc. feel that these waters injected 
seperately or comingled are very compatible. 

I f we can be of any further assistance, please c a l l myself or Mr. Gale 
Blackwell at anytime. 

Sincerely, 

David Nailon 

Permian Treating Chemicals, Inc. 
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PERMIAN ... 
Treating Chemicals, Inc.. P.O. BOX 728 

LOVINGTON, NM 88260 
PHONE 1*05] 396-5674 

WATER ANALYSIS REPORT 

Company Murphy Operating .Corporation 

P i e l d Chaveroo . 

Lease 

Well 

Date Sampled̂  

County 

8-13-88 

NM 'Unit E & Howard Sec 3, T7S, R32E State_ 

State BF Sec 3, T8S, R33E Formation S a n A n d r e s & W 

Type of Water Comingled 

Sampling Point, 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca++ 

Magnesium, Mg+ + 

Barium, Ba++ 

I r o n , Fe (Tota l ) 

ANIONS 

Chloride, Cl-

Sulfate, So^* 

Carbonate, Co^" 

Bicarbonate, HCo-j-

10280 

3475 

275 

• 195 

Water, B/D_ 

Sampled By_ 
Nailon 

mg/l 

-27186 r 23 

T 20 

meq/l 

1182 

70000 

* 12.2 

t 68.7 

? 35.5 

f 48 

t 30 

t '61 

• 514 

285-

1972 

OTHER PROPERTIES 

pH 6.0 

S p e c i f i c Grav i ty 

1.07 

H 2S Positive 

Total Dissolved 
_ , . , 111361 
Sol ids 

Tota l Hardness 
40000 

Remarks and Recommendations 
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I ! 

SAMPLE*' 
i; Company 

Address 
/ 7 

S T A E I L T T Y T J N D E X CALCULATiON-S—:-
i C S t i f f r A a v i s Method) 

CaCOa S e l l i n g Tendency 

Sample Test:No 

Sampler - A/^^^A f .r>T-. I * & *=• 

Sample Da 

Submitted By /Q a.;f £ 

Field 

S. I . = pll - pCa - pAlk - K 

where S. I . = s t a b i l i t y index 
pH = pH as measured on fresh sample 
pCa = negative logarithm of calcium concentration 
pAlk = negative logarithm of t o t a l a l k a l i n i t y 
K = constant, depends upon temperature and salt content 

. pH = /£, (Q pCa / b pAlk = cP^ , $" 

CALCULATION OF IONIC STRENGTH AND K VALUE 

( ) X (2.2 X 10"5) = 

Ca ( ) X (5.0 X 10'5) = , 5"/Vg 

Mg ( .6*,??*') X (8.2 X 10~5) = , z g V 9 

ci ( , 7DQOO ) x (1.4 x io~5) = , 9 eon 

HC03 ( , ao /9s- ) X (0.8 X 10"5) = , rO o / t r 

SOA ( . g f l ^ r ) X ( 2 . 1 X 10~5) = , o o . r ? 

TOTAL IONIC STRENGTH = ^ , ^ 

K = 3 / 3 @ # Q °F. 
K = , 7 , @ ° F . 

SI a t i g o j * = ( < j , ) - ( / c j ) - ( J , D - ) o r ^ 

SI a t ( A f l ) 0 = ( /„ , ) - ( ) - ( JZ.S ' ) - ( -?,7 ) or 

SI = 0 or water i s r e l a t i v e l y stable at °F.: 

Remarks: 

i ' 

i ; ; 1. 

» i ; ! 

i i 

j . 1 = 
* ! : 

1 ; 
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PERMIAN .. 
Treating Chemicals, Inc.. P. 0. BOX 728 

LOVINGTON. NM 86260 
PHONE iS05j 396-5674 

WATER ANALYSIS REPORT 

Company Murphy Operating Corporation 

P i e l d _ Mopre 

Lease 

Well 

'Sec 25, T6S, R32E 

Date Sampled 

County 

State 

8-10-88 

NM 

State BF Sec 3,- T 8S, R 33E 

Type of Water Comingled 

Sampling Point W e l 1 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca++ 

Magnesium, Mg+ + 

Barium, Ba+ + 

I r o n , Fe (Total ) 

ANIONS 

Chloride, Cl-

Sulfate, So^* 

Carbonate, Co^" 

Bicarbonate, HCô -

73000' 

300 

159 

Formation San Andres & FW 

Water, B/D__ 

Sampled By Nailon 

mg/l 

-28198 

11360 

3305 

23 

20 

12.2 

68.7 

meq/l 
1226 

35.5 

48 

30 

'61 

•568-

271 

2056 

6 

OTHER PROPERTIES 

PH. 5.9 

S p e c i f i c Grav i ty 

1.08 

H,S Positive 

T o t a l Dissolved 

So l i d s 116322 

Total Hardness 

42000 

Remarks and Recommendations 
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STABILITY INDEX CALCULATIONS 
(Sti f f - D a v i s Method) 

CaC03 Scaling Tendency 

SAMPLE 

Company /^l^t-o 1,-7 Dr,<? t-rCX* c r 7 ZT 
Address 
Sample C„rr.>K>* 

<3 

Sample Test No. 

Sample Date ' p - / o 
Submitted By /V * ^ 
Field 

S. I . = pH - pCa - pAlk -.K 

where S. I . = s t a b i l i t y index 
pH = pH as measured on'fresh sample 
pCa = negative logarithm of calcium concentration 
pAlk = negative logarithm of t o t a l a l k a l i n i t y 
K - constant, depends upon temperature and sa l t content 

pCa , pAlk= Jl , Lo 

CALCULATION OF IONIC STRENGTH AND K VALUE 

Na 

Ca 

Mg 

C l 

HC0 3 

SO4 

. A V l l f ) X ( 2 . 2 X 10~5) 

, I I 3£>Q ) X ( 5 . 0 X 10"5) 

, ) X ( 8 . 2 X 1 0 - 5 ) 

, 7 3 $ o a ) X ( 1 . 4 X 10"5) 

,DO /S-J ) X ( 0 . 8 X 10~5) = 

, 0 0 3 0 0 ) X ( 2 . 1 X I O - 5 ) = 

TOTAL IONIC STRENGTH = 

,, 0 ( 1 /a 3 

Jl 

K = 

K = J>7 <3 
_°F. 
o „ 

• SI at(£^)° = ( 5~.7 ) - ( ( t f ) - Q . k ) - ( 3.) ) or", 3 

SI at(/z£)° = (_£JL-> ~ ( >cT ) - ( 2.L> ) - ( .2,7 ) or 
SI = 0 or water i s r e l a t i v e l y stable at // Q °F. 

JL. 

Remarks: 
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PERMIAN .., 
Treating Chemicals, Inc. . 

P. O. BOX 728 
LOVINGTON, NM 68260 
PHONE (505) 396-5674 

WATER ANALYSIS REPORT 

Company Murphy Operating Corporation 

F i e l d Tucker 

Lease Sec 25, T 6S, R 32E 

Well 

Date Sampled 8-13-88 

County 

State NM 

St BF SWD Sec 3, T 8S, R 33E Formation S a n & m 

Type of Water Comingled 

Sampling Point Well 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca++ 

Magnesium, Mg++ 

Barium, Ba++ 

Ir o n , Fe (Total) 

ANIONS 

Chloride , C l -

S u l f a t e , So^= 

Carbonate, Co^ s 

Bicarbonate, HCo^-

mg/1 

31211 

12640 

2989 

79000 

300 

195 

Water, B/D_ 

Sampled By Nailon 

meq/l 

2 3 1357 

20 632 

12.2 2 4 5 

68.7 

35.5 

48 

30 

'61 

2225 

OTHER PROPERTIES 

6.0 

S p e c i f i c Grav i ty 

1.09 

H 2S 
Positive 

T o t a l Dissolved 

So l i d s 126335 

T o t a l Hardness 

43900 

Remarks and Recommendations 

Page 6 of 15 



If 
SAMPLE :;: 

Company 

Address 

STABILITY INDEX CALCULATIONS 
(St i f f | - D a v i s Method) 
aC03 Scaling Tendency 

Sample*/^, ki r> t~ & I« / ̂  $ ' f -

/ f J-2 -t=~ 
<7 " 

Sample Test No. ; '< 

Sample Dale. ;<p-y 3 - & V 

Submitted 1 By y ^ i ) ^ T"/a u 

F i e l d 

S. I . = pJI - pCa - pAlk - K 

where S. I . = s t a b i l i t y index 
pH = pH as measured on f r e s h sample 
pCa = negative l o g a r i t h m of calcium concentration 
pAlk = negative l o g a r i t h m of t o t a l a l k a l i n i t y 
K = constant, depends upon temperature and s a l t content 

pH = L , 0 PCa = , f pAlk= 3, 

CALCULATION 

Na 

OF IONIC STRENGTH AND K VALUE 

( . 3 ) I / I ) X ( 2 . 2 X 10"5 ) = 

Ca ( , j ^ V o ) X ( 5 . 0 X 10"5) = ,L>Z2Q 

Mg ( , ^ r ? ) X ( 8 . 2 X 1 0 - 5 ) = . -? ^ 5 b 

C l ( , 7 9 0 0 0 ) X ( 1 . 4 X l f J - 5 ) = / . / O UO 

HC0 3 

SO4 

( . o n / t r ) X ( 0 . 8 x 1 0 - 5 ) = . 6 O I f T HC0 3 

SO4 ( \<0O2ao ) X ( 2 . 1 X 10"5 ) = 

HC0 3 

SO4 

TOTAL IONIC STRENGTH = 3.. ^ 

K = 

K = 
3./ • 

/ 2.0 

_°F. 
o „ 

SI at(_pO)o = ( ^ , 0 ) - ( , 6" ) - ( g-) - ( 3 J ) o r - , / 

SI at(/2P)° = (_4^_0_) - ( . cT ) - ( - 2 , 0 - (.?.<£) o r ^ . 

SI = 0 or water is relatively stable at °Q 

Remarks: 
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PERMIAN ... 
Treating Chemicals, Inc.. P.O. BOX728 

LOVINGTON, NM 88260 
PHONE i505) 396-5674 

WATER ANALYSIS REPORT 

Company Murphy Operating Corporation -

Pi e1d Chaveroo • Tucker • 

Lease 

Well 

'School Sec 36, T6S, R32E 

Date Sampled^ 

County 

State 

8-13-88 

NM 

State BF SWD Sec 3, T8S, R33E Formation San Andres & FW 

Type of Water Comingled 

Sampling Point W e l 1 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca++ 

Magnesium, Mg++ 

Barium, Ba++ 

Iron, Fe (Total) 

ANIONS 

Chloride, Cl-

Sulfate, So^» 

Carbonate, Co^" 

..Bicarbonate, HCo^-

66000 

275 

171 

_ Water, B/D_ 

Sampled By_ 
Nailon 

mg/l 

26197 

9800 

2916 

23 

20 

12.2 

68.7 

meq/l 
1139 

35.5 

48 

30 

'61 

490 

239 

1859 

OTHER PROPERTIES 

PH. 5.9 

S p e c i f i c Grav i ty 

1.07 

H2S Positive 

T o t a l Dissolved 

S o l i d s 105359 

Total Hardness 

36500 

Remarks and Recommendations 
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STABILITY INDEX CALCULATIONS 
(Sti f f - D a v i s Method) 

CaC03 Scaling Tendency 

SAMPLE 
Company_ 

Address ^ 77 

Sample Test No. 

Sample Date 

Submitted By t0<7\ I o 
Sample' C.r>^< «JC L A -T^clfer* V- Field (j.J,.t 

S. I . = pH - pCa - pAlk -.K 

where S. I . = s t a b i l i t y index 
pH = pH as measured on fresh sample 
pCa = negative logarithm of calcium concentration 
pAlk = negative logarithm of t o t a l a l k a l i n i t y 
K = constant, depends upon temperature and sa l t co: 

pH = <T, 9 pCa = / , pAlk= ^ , >T 

CALCULATION OF IONIC STRENGTH AND K VALUE 

Na ( ,<2&>ii7 ) X ( 2 . 2 X 1 0 - 5 ) = . S7L>Z 
Ca ( >o?<?oa ) X ( 5 . 0 X 1 0 _ 5 ) = , <J?oo 

Mg ( , M IL ) X ( 8 . 2 X 1 0 - 5 ) = . .3.59/ 
C l ( ,LL/>nr> ) X ( 1 . 4 X 10"5) = , i a 40 

HC0 3 ( , 0ni7/ ) X ( 0 . 8 X 1 0 - 5 ) = : no ) x 
SOA ( • Do-2-75- ) X ( 2 . 1 X IO"* 5 ) = , 0 0 r r 7 

TOTAL IONIC STRENGTH 

K = a ,7 @ 7 2 0 ° F . 

SI at( 9o)Q = ( S \ ± J - ( / . U ) - { J . S ) ~ ( 3 , 3 ) o r 7 ^ 
SI a t (A££)° = ) ~ ( A 6 ) - O . C T ) - ( 3.7 ) o r - , ? 
SI = 0 or water i s r e l a t i v e l y stable at I >4 o* °F. 

Remarks: 
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PERMIAN . 
Treating Chemicals, Inc.. P.O. BOX 728 

LOVINGTON, NM 83260 
PHONE i50S| 396-5674 

WATER ANALYSIS REPORT 

Company Murphy Operating Corporation 

F i e l d Chaveroo 

Lease 

Well 

State BF SWD 

Unit B Sec 3, T8S, R33E 

Type of Water Produced 

Sampling Point_ SWD 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca++ 

Magnesium, Mg++ 

Barium, Ba++ 

Iron, Fe (Total) 

ANIONS 

Chloride, Cl-

Sulfate, So^= 

Carbonate, Co^* 

Bicarbonate, HCo^-

Date Sampled_ 

County 

State 

8-12-88 

Chaveŝ  
v. • 

NM 

Formation San Andres 

Water, B/D_ 

Sampled By_ Nailon 

mg/l 

53590 

21800 

7217 

23 

20 

12.2 

68.7 

meq/l 

2330 

1090 

592 

142000' r 35.5 4000 

• 375 r 48 8 

-0- r 30 -0-

• 244 t '61 4 

OTHER PROPERTIES 

pH 5.6 

S p e c i f i c Grav i ty 
1.30 

H 2S 
Positive 

T o t a l Dissolved 

So l i d s 225226 

Total Hardness 

84200 

Remarks and Recommendations 
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STABILITY INDEX CALCULATIONS 
(Stiff-Davis Method) 

CaC03 Scaling Tendency 

SAMPLE . Sample Test No. 

Company / ^ r /> / . / / O / ) ^ 77̂ <- Sample Date 
Address"/ ' / ' < ^ /&<,., ,^ / / Submitted By_ 

Sample J u c ^ - 3 /«* / * V- Field ckr.,,-

S. I . = pH - pCa - pAlk -. K 

where S. I . = s t a b i l i t y index 
pH = pH as measured on fresh sample 
pCa = negative logarithm of calcium concentration 
pAlk = negative logarithm of t o t a l a l k a l i n i t y 
K = constant, depends upon temperature and salt content 

pH = t5", L> PCa = , .3 pAlk= X , cj 

CALCULATION OF IONIC STRENGTH AND K VALUE 

Na ( , 3"3J-?0) X ( 2 . 2 X 1 0 - 5 ) = / . /7f? 
Ca ( ,a/<?oa ) X ( 5 . 0 X 1 0 " 5 ) = 

Mg ( . D 7 2 I 7 ) X ( 8 . 2 X 10"5 ) = 

C l ( / . i } ) X ( 1 . 4 X 10~5) = /. <?v eo 
HC0 3 

SO4 

( , DOAVJJ) X ( 0 . 8 X 10~5) = ; 0019 HC0 3 

SO4 ( , d03 7 3 - ) X ( 2 . 1 X I O - 5 ) = , con 7<? 

HC0 3 

SO4 

TOTAL IONIC STRENGTH = V.9 

K = 2,^1 @ Po °F. 
K = /, q @ 7P.O °F. 

SI at(fO_)o = (S-.L ) - ( ,3 ) " te.V ) - ( 3.*/ ) o r ^ . r 

SI at(/;g)° = ( I* ) ~ ( ̂  ) ~ (£.4 ) ~ ( ) or /,S 
SI = 0 or water i s r e l a t i v e l y stable at °F. 

Remarks: 
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.MIAN .,. 
ling Cherriicals, Inc. 

•4 

P. 0. BOX 728 
LOVINGTON, NM 88260 
PHONE t$05| 396-5674 

WAXER ANALYSIS REPORT 

Company_ 

Field . 

Lease 

Well 

Murphy Operating 

Sec 3 T7S R32E 

Date Sampled 8-10-88 

Coun t y s 

State 
NM 

Howard Formation 
F/W 

Type of Water Fresh Water Water, B/D 

Sampling Point W e l 1 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca++ 

Magnesium, Mg++ 

Barium, Ba++ 

Iron, Fe (Total) 

ANIONS 

Chloride, C l -

Sulfate, So^* 

Carbonate, Co^" 

Bicarbonate, HCo^-

Sampled By_ 

*' mg/ l meq/l 
- 1541 ? 23 

67 

• 320 r 20 
16 

97 r 12. 2 8 

r 68. 7 

OTHER PROPERTIES 

7.5 

3000' * 35.5 85 

• 200 r 48 4 

0 r 30 0 

• 110 ?'61 2 

Specific Gravity 

1.0 

HaS 
Neg. 

Total Dissolved 

Solids 5 2 6 8 

Total Hardness 
1200 

Remarks and Recommendations 
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. .MIAN .... 
ung Cherriicals, inc.. P.O. BOX 728 

LOVINGTON. NM 88260 
PHONE 1505) 396-5674 

WATER ANALYSIS REPORT 

Company_ 

P ie ld . 

Lease 

Well 

Murphy'Operating 

Sec 25 T6S R-32E 

Date Sampled^ 

Coun ty 

State 

8/10/88 

NM 

Moore Formation 
F/W 

Type of Water Freshwater 

Sampling Point_ Well 

DISSOLVED SOLIDS 

CATIONS 

Sodium, Na+(Calc) 

Calcium, Ca+t 

Magnesium, Mg+* 

Barium, Ba++ 

Iron, Fe (Total) 

ANIONS 

Chloride, Cl-

Sulfate, Sô » 

Carbonate, Co^" 

Bicarbonate, HCo.j-

Water, B/D_ 

Sampled By 
Nailon 

OTHER PROPERTIES 

mg/l me q/1 PH 7 ' 4 

- 943 • 23 
41 

S p e c i f i c Gravity 

280 **• • 20 
14 .' 1.0 ' • 

73 *> • 12.2 
6 

H 2S
 N e § 

• 68.7 Total Dissolved 

Sol ids 3 5 6 8 

• 
i 

. Total Hardness 

1000 

2000 ' • 35.5 
56 

• 150 • 48 3 

0 • 30 0' 

• 122 • '61 2 

Remarks and Recommendations 
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. avilAN .. 
ang cnemicais, inc.. 

• •*. - •* • 
P. 0. 60X 72fl 

LOVINGTON. NM 88260 
PHONE 1506] 396-5674 

* 

WATER ANALYSIS REPORT 
• 

Comoany Murphy Operating 
-• e 1 ^ 8/10/88 

Date Sampled 

/ • 
F i e l d . 

• County v l " 7 ^ ^ 

Lease • - Sec 36 T6S R32E NM 
State 

Well S c h ° o 1 
(Tucker) 

Formation 

Type of Water Fresh Water Water, B/D 

Well 
SamDlina Point w 

_ , , _ Nailon 
Sampled By 

DISSOLVED SOLIDS 
• 

OTHER PROPERTIES 

CATIONS mg/l meq/l pH 7.5 

Sodium, Na*(Calc) ' 966 
t 23 

42 
S p e c i f i c Gravity 

Calcium, Ca+t 320 
t 20 16 .-' 1.0 ' . 

Magnesium, Mg+* 24 r 12.2 
2 Neg 

H aS 

Barium, Ba++ * 68.7 
• 

Total Dissolved 

Iron, Fe (Total) So l id s 3545 

• • j ... 

. Total Hardness 

900 . 

ANIONS 
t 

Chloride , C l * 2000' 35.5 56 

Sulfate, So^« 

Carbonate, Co3" 

Bicarbonate, HC03-

• 150 * 48 3 Sulfate, So^« 

Carbonate, Co3" 

Bicarbonate, HC03-

0 • 30 
0 

Sulfate, So^« 

Carbonate, Co3" 

Bicarbonate, HC03- . 85 • '61 
1 

Remarks and Recommendations 
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