PERMIAN

Treating Chemicals, Inc.

P.0.BOX 815
TATUM, NM 88267
PHONE (605) 398-4111

August 13, 1988

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

Subject: Ccmpatibility 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.

If we can be of any further assistance, please call myself or Mr. Gale
Blackwell at anytime.

Sincerely,

David Nailon
Permian Treating Chemicals, Inc.

EXHIBIT MIL. 4.
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FPERMIAN _

Treating Chemicals, Inc.

~ P.0.BOX 728
LOVINGTON, N4 88269
PHONE (505} 3965674

WATER ANALYSIS REPORT
Company Mui“p}‘;y Operating Corporation Date Sampled 8-13-88
ﬁield ‘zCh;VGrOO : County - gt?B .
Lease ‘Unit B & Howard Sec 3, T7S, R32E  g,.te M
Well State BF Sec 3, T8S, R33E Formation San Andres & FW
Type of Water _ Comingled ____ Water, B/D
Sampling Point Sampled By Nailon
DISSOLVED SOLIDS OTHER PROPERTIES
CATIONS mg/l meq/1l pH 6.0
Sodium, Na+(Calc) "27186 + 23 1182. Specific Gravity
Calcium, Ca++ 10280 . 20 514 1.07
: Nagnéaium, Mg++ 3475 + 12.2 = 285: H,;S Positive
Barium, Ba+t+ + 68.7 Total Dissolved
Ifon, Fe (Total) ‘ Solids 111361 ]
—— Tﬁtal Hardness
R 40000 .
ANIONS ,
Chloride, Cl- 70000+ 35,5 1972
Sulfate, Soh- - 20 + 48 6
Carbonate, C°3' + 30
~.Bicarbonate, HCo,- 195 2761 3

Remarks and Recommendations
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S. I. = piI - pCa - pAlk - X
where S. I. = stability index
pH = pH as measured on fresh sample
pCa = negative logarithm of calcium concentration
pAlk = negative logarithm of total alkalinity
K = constant, depends upon temperature and salt content
pH = L,0 pCa = .4 pAlk= .85
CALCULATION OF IONIC STRENGTH AND K VALUE
Na (,27/84) X (2.2 X 107%) = , 59 PO
Ca (_.Jo2go ) X (5.0 X 1077) = L5/ D
Mg (,o03475) X (8.2 X 1072) = L 2949
c1 (L 70000 ) X (1.4 X 107°) = , 8 Poo
HCO3 (_, p0/95 ) X (0.8 X 1079) = L 00/%
S0y, ( Lopazsr) X (2.1 X 1079) = D057
TOTAL IONIC STRENGTH = 2,2
K = 2,3 @ <0 OF.
= _ 2.7 e /20 °F.
SI at(go )0 = (4, ) - (&L ) - (2,5) - (.23 ) or .4 =
I = 0 or water is relatively stable at _Zéfo Op, | 5
Remarks:
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SERMIAN

Treating Chemicals, Inc.

ve

..Bicarbonate, HCo3-

. WATER ANALYSIS REPORT

Mufph& Operating Corporation

~ P.O.BOX 728
LOVINGTON, NI 88262
PHONE (505) 396-5674

»

Compény Date Sampled §-10-68
Meld M%ﬁe. County o
Lease ‘Sec 25, T6S, R32E State M
Well State BF Sec 3,-T 85, R 33E Formation__ San Andres & FW_
Type of Water__ Comingled Water, B/D

Well

Sampling Point

Sampled By Nailon

DISSOLVED SOLIDS

CATIONS mg/1
Sodium, Na+(Cale) "28198 =
Calcium, Ca++ 11360 -
Négnégium, Mg++ 3305 .
Barium, Ba++ _ -
Ifon, Fe (Total) '
ANIONS . |
Chloride, Cl- 730000 o
Sulfate, 504‘ "~ 300 -
Carbonate, Coq= ' ' -
- 159

*}

Remarks and Recommendations

23
20

12.2
68.7

35.5
48
30

61

_OTHER PROPERTIES

meq/1 pH 5.9
1226 Specific Gravity
568, 1.08
271 H;S Positive
Total Dissolved
Solids 116322
U 7
. Total Herdness
- 42000 o
2056
6
3

Page 4 of 15



*

STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)
CaCO0s Scaling Tendency

SAMPLE - Sample Test No.
Company M\U‘J(Q L;/ [')/,e N\/T.A)c Sample Date @P-/0-P
Address ¢ Submitted By Ao, le o
Sample [‘.’Lm‘ﬁ—vl)pg - WDoore =F ISF’)@J: Field

7
S. I. = pi-- pCa - pAlk -. K

where S. I. = stability index
pH = pH as measured on fresh sample
pCa = negative logarithm of calcium concentration
pAlk = negative logarithm of total alkalinity
K = constant, depends upon temperature and salt content
pH = &, 9 pCa = L, pAlk= o'z.Lg

CALCULATION OF IONIC STRENGTH AND K VALUE
Na (,25738) X (2.2 X 1079) = L2032
Ca ( L1340 ) X (5.0 X 1072) = L 20
Mg ( L0205 ) X (8.2 X 1072) = . D TID
C1 (73000 ) X (1.4 X 1077) = /. 0220
HCO; (L, 00/59) X (0.8 X 1075) = , 0072
S0y ( Lpgnzeo) X (2.1 X 1072) = L 00b3

TOTAL IONIC STRENGTH = 2 S
K = 5./ @ O OF.
K = 2,7 e )20 °F. .
"SI at(@0)° = (&) - (& ) - (b)) - (3,))o0r~,3
ST at(220)° = (5.9 ) - (L& ) - (2:4) - (2,7) ort 4.4
SI = 0 or water is relatively stable at //O Of.
Remarks:
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ERMIAN

Treating Chemicals, Inc.

WATER ANALYSIS REPORT

. -

P.O.BOX 728
LOVINGTON, NI B82€ED
PHONE (805) 396-5674

Company  Murphy Operating Corporation Date Sampled 8-13-88
Peeld Tucker County (i?54‘;
Lease Sec 25, T 6S, R 32E State NM
Well St BF SWD Sec 3, T 83, R 33E Formation San Andres & FW
Type of Water Comingled Water, B/D
Sampling Point__ Well Sampled By Nailon
DISSOLVED SOLIDS _OTHER PROPERTIES
CATIONS mg/l meq/1 pH 6.0
Sodium, Na+(Calc) 31211 + 23 1357 Specific Gravity
Calcium, Ca++ 12640 + 20 632 1.09

" Magnesium, Ng++ 2989 + 12,2 245 H,S Positive
Barium, Ba++ + 68.7 Total Dissolved
Ifon, Fe (Total) ‘ Solids ]26335;

- Total Hardness
. 43900

Chloride, Cl- 79000+ 35,5 _ 2225
Sulfate, So4= 300 - 48 6
Carbonate, Co,= S + 30

~Bicarbonate, HCo,- 195 +'61 3

Remarks and Recommendations
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Sec 28 J£3 A 32 &
S. I. = pll - pCa - pAlk - K
where S. I. = stability index
pH = pH as measured on fresh sample
pCa = negative logarithm of calcium concentration
pAlk = negative logarithm of total alkalinity
K = constant, depends upon temperature and salt content
pH = £, 0 pCa =__, 5~ pAlk= 7,5
CALCULATION OF IONIC STRENGTH AND K VALUE
Na ( ,372/7) ) X (2.2 X 107%) = AL,
Ca (_,)24LYo) X (5.0 X 1079) = (o320
Mg ( ,p25§4) X (8.2 X 1073) = . 24950
cl (_,7%000) X (1.4 X 1073) = __ ). /0 0O
HCO3 (,00798) X (0.8 X 1072) = L0 )5S
S04 (00300 ) X (2.1 X 1072) = » 003~
TOTAL IONIC STRENGTH = 2.4
K = 3./ - ¢ __§o °F.
K = 2.4 e /20 °F.
SI at(£0)° = (4,0) - (LS ) - (25) - (3.4 ) or—./
SI at(20)° = (4£.0) ) - (2.8) - (2.6 ) ort,y
SI = 0 or water -is relatively stable at 20 Op,
Remarks: %
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FERMIAN .

Treating Chemicals, Inc.

. P.O.BOX 728
LOVINGTON, NiA 88262
PHONE (505) 396-5674

.- WATER ANALYSIS REPORT

Company Murphy Operating Corporation Date Sampled §-13-88
F;eld '.Clla',veroo ~_ Tucker: County U o
Lease 'School Sec 36, T6S, R32ZE State NM
Well State BF SWD Sec 3, T8S, R33E Formation San Andres & FW
Type of Water Comingled Water, B/D
Sampling Po:@nt Well Sampled By Nailon
DISSOLVED SOLIDS OTHER PROPERTIES
CATIONS " mg/l meq/1 pH 5.9
Sodium, Na+{Cale) 26197 = 23 1139 . Specific Gravity
Calcium, Ca++ 9800 + 20 490{ 1.07 )
: Magnesium, Mg++ 2916 + 12,2 239 H,S Positive
Barium, Ba++ _— + 68.7 Total Dissolved
Iron, Fe (Total) | ' Solids_10535%9
— T&tal Hardness
——— - 36500<ﬁ_
ANIONS ’ . ”
Chloride, Cl- 66000 ©~ . 35,5 1859
Sulfate, So“- - 275 + 48 é
Carbonate, Coa- + 30
~.Bicarbonate, HCo,~ 171 261 3

Remarks and Recommendations
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STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)
CaCO03 Scaling Tendency

SAMPLE - Sample Test No.
Company f{LAftJLJ /aoar¢77:}%, Sample Date $2-/7-2.
T ] L
Address / Submitted By AJoailq~

Sample (. omiwe e "Zac !(er‘ ¢ SsT BF Field Q%.adﬂ."t?.ﬂ'
: Sec 367 Tos A32£

S. I. = pH = pCa - pAlk -.K
where S. I. = stability index
pH . = pH as measured on fresh sample
pCa = negative logarithm of calcium concentration
pAlk = negative logarithm of total alkalinity
K = constant, depends upon temperature and salt co:
pH =__ S, 9 pCa =__/, & pAlk=_ 2,5

CALCULATION OF IONIC STRENGTH AND K VALUE

Na (26797 ) X (2.2 X 1073) = S 742

Ca (_.0%f00 ) X (5.0 X 1079) = L UG00

Mg (_.029/6 ) X (8.2 X 1072) = . 239/

cl (L lLoon ) X (1.4 X 1073) = , 924D .

HCO4 (_.onj7/ ) X (0.8 X 1073) = L0013

SOy (_.ppars ) X (2.1 X 1077) = LNnoS7
TOTAL IONIC STRENGTH = 2.2

K = 3.3 @ Lo OF.

K = 277 e /20 °F.

SI at(£0)° = (519 ) - (Ll ) - (25) - (3.3) or74S
SI at(/20)° = (9 ) - (Ll ) - (0,8) - (27 ) or-,9
SI = 0 or water is relatively stable at 435 OF,

Remarks:
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FPERMIAN

Treating Chemicals, Inc.

WATER ANALYSIS REPORT

Company Murphy Operating Corporation

P.O.EOX 728
LOVINGTON, N BB2ED
PHONE (505) 396-5674

Date Sampled 8-12-88

Feeld Chaveroo County Chavesm, - -
Lease State BF SWD State N1
Well Unit B Sec 3, T8S, R33E Formation San Andres
Type of Water_ _ Produced Water, B/D

Nailon

Sampling Point SWD

DISSOLVED SOLIDS

CATIONS mg/1
Sodium, Na+(Calc) 53590 -
Calcium, Ca++ 21800 -
Magnesium, Mg++ 7217
Barium, Ba+t+ -
Ifon, Fe (Total)
ANIONS .
Chloride, Cl- 1420000 .
Sulfate, So,= © 375 -
Carbonate, C03= -0- -
~.Bicarbonate, HCo,- - 244 -

Remarks and Recommendations

meq/;
a3 2330
20 1990
12.2 292
68.7
35.5 4000
48 8
30 -0-
61 &

Sampled By

OTHER PROPERTIES

pH 5.6
Specific Gravity
1.30
Positive

H,S

Total Dissolved

Solids 225226

Total Hardness

- 84200
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STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)
CaC0s Scaling Tendency

SAMPLE ) Sample Test No.
Company zzfAﬂ/-/ /ﬁ/?(_»a'/—,—:( Sample Date <P- _7-5%>
7 / / - .
Address__, /f3$gm z/ Submitted By
Sample_ A Juc< -~ S7ate BF Field Choe voe
S. I. = pH - pCa - pAlk - K
where S. I. = stability index
pH = pH as measured on fresh sample
pCa = negative logarithm of calcium concentration
pAlk = negative logarithm of total alkalinity _
K = constant, depends upon temperature and salt content
PH =S & pCa =__, 3 PAlk=__2 , ¢/

CALCULATION OF IONIC STRENGTH AND K VALUE

Na (,535%0) X (2.2 X103y = /., /7¢5

Ca ( ,2/900 ) X (5.0 X 1072) = /. 054N

Mg (.072/7) X (8.2 X 1073) = L5617

Cl1 (/. 42000) X (1.4 X 1072) = /. 82 80

HCO4 (. Dozys) X (0.8 X 1073) = L0019

S0y (Lgo375" ) X (2.1 X 107°) = Lon7%
TOTAL IONIC STRENGTH = L/, @

K = 2,4 @ Lo OF,

K = /. 9 e /=oO °F

i

ST at($0)0 = (5oL ) - (L3 ) - @,4 )~ (2.4) ox?.5
ST at(/20)° = (5t ) - (L3 ) - (2.4 ) - (/.2 ) or /.5

SI = 0 or water is relatively stable at Op,

1

Remarks:
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. _slV@:EIAXI\I .

(ing Chemicals, Inc.

WATER ANALYSIS REPORT

Murphy Qperating

>

P.O.BOX 728
LOVINGTON, NI 88260
PHONE (505) 396-5674

Remarks and Recommendations

Company Date Sampled 8-10-88

F‘;eld P County k:\‘\’ =

Lease . Sec 3 T7S R32E State N

Well Howard _ Formation FN -

Type of Water Fresh Water Water, B/D

Sampling Point_ Well Sampled By

DISSOLVED SOLIDS OTHER PROPERTIES

CATIONS »  mg/l meq/1 pH_ 7-3

Sodium, Nat(Cale) 154 + 23 67 Specific Gravity

Calcium, Ca++ 320 + 20 16 1.0

Nggnéaium, Mg++ _ 7 12,2 8 H;S Neg.

Barium, Ba++ _ + 68.7 Total Dissolved

Ifon, Fe (Total) "' ‘ Solids 5268 ;
. e Tﬁtal Hardness

1200 ,

ANIONS . _

Chloride, Cl- 3000° 4 35,5 O

Sulfate, So,= 200 + 48 é '

Carbonate, Cos' 0 + 30 0

Bicarbonate, HCojy- - 110 + 61 2
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JATAN

'Ling Chemiicals, Inc.

WATER ANALYSIS REPORT

P.O.EQX 728
LOVINGTON, NI 88260
PHONE (805) 396-5674

Remarks and Recommendations

Company Murphy ‘Operating Date Sampled 8/10/88

Tweld . , County g??h“'>

Lease .. Sec 25 T65 R-32E State N

Well Moore ) Formation FiW .

Type of Water Fresh Water Water, B/D

Sampling Point Well Sampled By Natlon

DISSOLVED SOLIDS OTHER PROPERTIES

CATIONS «  mg/l meq/1 ) A

Sodium, Na+(Calc) - 943 + 23 il Specific Gravity

Calcium, Ca++ 280 + 20 14 1.0

Mggnésium, Mg++ 3 s 12,2 ° H.S Neg

Barium, Ba++ + 68.7 Total Dissolved

Iron, Fe (Total) - ‘ Solids_ 368
‘ —— Tatal Hardness

1000 . .,

ANIONS ' | '

Chloride, Cl- 2000° . 35,5 0

Sulfate, So,= 150 + 48 3. '

Carbonate, CoB- 0 + 30 Q

Bicarbonate, HCo,- 122 2761 2
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ing Chemicals, Inc.

. P.O. 80X 728
. LOVINGTON, NIA 88269
PHONE (505) 396-5674

WATER ANALYSIS REPORT

Company___ Murphy Operating
. /

Remarks and Recommendations

Date gampled 8/10/88
Teeld L County gi?b -
Leage .- Sec 36 T6S R3ZE State |
Wel.l School (Tucker) Formation F/W
‘Type of Water_ Fresh Water ____ Water, B/D
Sampling Po;n:“bll Sampled By Nailon
DISSOLVED SOLIDS _OTHER _PROPERTIES
CATIONS »+ mgll meq/1 . pH_7.5
Sodium, Na+(Calc) " 966 + 23 42 _ Specific Gravity
Calcium, Ca++ 30 .20 16 1.0
uggne';ium. Mg+ _ 26~ y12.2 2 H,S e
Barium, Ba++ + 68.7 " Total Dissolved
Ifon, Fe (Total) : "_ ‘ Solids__ 3545 "
‘ ——— . Tatal Hardness
. . 900 . -,
ANIONS . ’
Chloride, Cl= 2000°  + 35,5
sulfats, So,® 150  + 48 >
Carbonate, Co,® 0 + 30 0
Bicarbonate, HCo,- 85 + 61 !
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