
Report Date
Sample Date

Sample ID

Sodium Na
+ mg/L °F

Potassium K
+ mg/L °F

Magnesium Mg
2+ mg/L psi

Calcium Ca
2+ mg/L psi

Strontium Sr
2+ mg/L

Barium Ba
2+ mg/L

Iron Fe
2+ mg/L

Manganese Mn
2+ mg/L

Phosphate PO4
3- mg/L mg/L

Zinc Zn
2- mg/L mg/L

Lead Pb
2- mg/L

Silicon Si mg/L

Chlorides Cl
- mg/L Specific Gravity (@ 25°C)

Sulfates SO4
2- mg/L

Bicarbonate HCO3
- mg/L Total Dissolved Solids (TDS) mg/L

Carbonate CO3
2- mg/L

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

75 100 -0.06 0.00 0.40 0.42 -0.69 0.00 -0.91 0.00 -0.17 0.00

83 200 -0.27 0.00 0.34 0.37 -0.69 0.00 -0.87 0.00 -0.16 0.00

92 300 -0.35 0.00 0.27 0.32 -0.68 0.00 -0.83 0.00 -0.15 0.00

100 400 -0.39 0.00 0.21 0.27 -0.68 0.00 -0.79 0.00 -0.13 0.00

108 500 -0.41 0.00 0.15 0.21 -0.67 0.00 -0.75 0.00 -0.12 0.00

117 600 -0.42 0.00 0.10 0.14 -0.67 0.00 -0.71 0.00 -0.10 0.00

125 700 -0.41 0.00 0.05 0.07 -0.66 0.00 -0.67 0.00 -0.09 0.00

133 800 -0.41 0.00 0.00 0.00 -0.66 0.00 -0.63 0.00 -0.07 0.00

142 900 -0.39 0.00 -0.05 0.00 -0.66 0.00 -0.59 0.00 -0.05 0.00

150 1000 -0.38 0.00 -0.09 0.00 -0.66 0.00 -0.55 0.00 -0.04 0.00

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

75 100 -1.08 0.00 -2.35 0.00 0.04 0.03 5.16 0.01 1.49 0.00

83 200 -1.08 0.00 -2.52 0.00 -0.22 0.00 4.61 0.01 1.16 0.00

92 300 -1.09 0.00 -2.58 0.00 -0.35 0.00 4.21 0.00 0.94 0.00

100 400 -1.09 0.00 -2.59 0.00 -0.43 0.00 3.88 0.00 0.77 0.00

108 500 -1.10 0.00 -2.59 0.00 -0.47 0.00 3.60 0.00 0.63 0.00

117 600 -1.10 0.00 -2.58 0.00 -0.50 0.00 3.36 0.00 0.50 0.00

125 700 -1.10 0.00 -2.56 0.00 -0.52 0.00 3.15 0.00 0.38 0.00

133 800 -1.11 0.00 -2.54 0.00 -0.52 0.00 2.96 0.00 0.27 0.00

142 900 -1.11 0.00 -2.52 0.00 -0.52 0.00 2.78 0.00 0.17 0.00

150 1000 -1.11 0.00 -2.50 0.00 -0.52 0.00 2.62 0.00 0.07 0.00

*Please note default production volumes of 100 mcfd, 50 bopd, and 50 bwpd were used for modeling calculations.

*Please note default temperatures and pressures of 250 °F, 50 psi, and 5000 psi were used for modeling calculations.

SI = Saturation Index

PTB = Pounds per Thousand Barrels

NA = Not Applicable
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Cations Properties

Initial Temperature

Final Temperature

Initial Pressure

Final Pressure

Sample Analysis

Complete Water Analysis Report

Company
Location Name

Site Type

Sample Point

6/6/2023
6/6/2023
Compat

Opal Operating Company LLC
BN St 5H - Mescalero ARL State #2

50% - 50%
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1



100 200 300 400 500 600 700 800 900 1000

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

-0.45

-0.40

-0.35

-0.30

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

s 
P

re
ci

p
ta

ti
o

n
 (

P
TB

)

Sa
tu

ra
ti

o
n

 In
d

ex
 (

SI
)

Temperature (F)

Calcite (CaCO3)

SI PTB

100 200 300 400 500 600 700 800 900 1000

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

-0.20

-0.10

0.00

0.10

0.20

0.30

0.40

0.50

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

at
io

n
 (

P
TB

)

Sa
tu

ra
ti

o
n

 I
n

d
ex

 (
SI

)

Temperature (F)

Barite (BaSO4)

SI PTB

100 200 300 400 500 600 700 800 900 1000

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

-0.70

-0.69

-0.68

-0.67

-0.66

-0.65

-0.64

-0.63

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

it
at

io
n

 (
P

TB
)

Sa
tu

ra
ti

o
n

 In
d

ex
 (

SI
)

Temperature (F)

Gypsum (CaSO4-H2O)

SI PTB

100 200 300 400 500 600 700 800 900 1000

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

-1.00

-0.90

-0.80

-0.70

-0.60

-0.50

-0.40

-0.30

-0.20

-0.10

0.00

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

it
at

io
n

 (
P

TB
)

Sa
tu

ra
ti

o
n

 I
n

d
ex

 (
SI

)

Temperature (F)

Anhydrite (CaSO4)

SI PTB

100 200 300 400 500 600 700 800 900 1000

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

-1.12

-1.11

-1.10

-1.09

-1.08

-1.07

-1.06

-1.05

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

it
at

io
n

 (
P

TB
)

Sa
tu

ra
ti

o
n

 In
d

ex
 (

SI
)

Temperature (F)

Halite (NaCl)

SI PTB

100 200 300 400 500 600 700 800 900 1000

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

-2.65

-2.60

-2.55

-2.50

-2.45

-2.40

-2.35

-2.30

-2.25

-2.20

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

it
at

io
n

 (
P

TB
)

Sa
tu

ra
ti

o
n

 In
d

ex
 (

SI
)

Temperature (F)

Siderite (FeCO3)

SI PTB

100 200 300 400 500 600 700 800 900 1000

-0.01

0.00

0.01

0.01

0.02

0.02

0.03

0.03

0.04

-0.60

-0.50

-0.40

-0.30

-0.20

-0.10

0.00

0.10

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

it
at

io
n

 (
P

TB
)

Sa
tu

ra
ti

o
n

 In
d

ex
 (

SI
)

Temperature (F)

Mackinawite(FeS)

SI PTB

100 200 300 400 500 600 700 800 900 1000

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.01

0.01

0.00

1.00

2.00

3.00

4.00

5.00

6.00

75 83 92 100 108 117 125 133 142 150

Pressure (psi)

So
lid

 P
re

ci
p

it
at

io
n

 (
P

TB
)

Sa
tu

ra
ti

o
n

 In
d

ex
 (

SI
)

Temperature (F)

Sphalerite (ZnS)

SI PTB

2



Report Date
Sample Date

Sample ID

Sodium Na
+ mg/L °F

Potassium K
+ mg/L °F

Magnesium Mg
2+ mg/L psi

Calcium Ca
2+ mg/L psi

Strontium Sr
2+ mg/L

Barium Ba
2+ mg/L

Iron Fe
2+ mg/L

Manganese Mn
2+ mg/L

Phosphate PO4
3- mg/L mg/L

Zinc Zn
2- mg/L mg/L

Lead Pb
2- mg/L

Silicon Si mg/L

Chlorides Cl
- mg/L Specific Gravity (@ 25°C)

Sulfates SO4
2- mg/L

Bicarbonate HCO3
- mg/L Total Dissolved Solids (TDS) mg/L

Carbonate CO3
2- mg/L

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

75 100 0.18 13.61 0.28 0.18 -0.42 0.00 -0.62 0.00 -0.11 0.00

83 200 -0.04 0.00 0.21 0.14 -0.42 0.00 -0.58 0.00 -0.10 0.00

92 300 -0.13 0.00 0.15 0.11 -0.41 0.00 -0.54 0.00 -0.09 0.00

100 400 -0.18 0.00 0.08 0.07 -0.41 0.00 -0.50 0.00 -0.08 0.00

108 500 -0.20 0.00 0.03 0.02 -0.41 0.00 -0.46 0.00 -0.06 0.00

117 600 -0.21 0.00 -0.03 0.00 -0.40 0.00 -0.42 0.00 -0.05 0.00

125 700 -0.21 0.00 -0.08 0.00 -0.40 0.00 -0.38 0.00 -0.04 0.00

133 800 -0.21 0.00 -0.13 0.00 -0.40 0.00 -0.34 0.00 -0.02 0.00

142 900 -0.21 0.00 -0.18 0.00 -0.40 0.00 -0.31 0.00 -0.01 0.00

150 1000 -0.20 0.00 -0.23 0.00 -0.40 0.00 -0.27 0.00 0.01 2.59

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

75 100 -0.86 0.00 -2.37 0.00 0.09 0.04 4.92 0.00 1.24 0.00

83 200 -0.87 0.00 -2.54 0.00 -0.17 0.00 4.34 0.00 0.91 0.00

92 300 -0.87 0.00 -2.60 0.00 -0.31 0.00 3.92 0.00 0.69 0.00

100 400 -0.88 0.00 -2.62 0.00 -0.39 0.00 3.57 0.00 0.52 0.00

108 500 -0.88 0.00 -2.62 0.00 -0.44 0.00 3.28 0.00 0.37 0.00

117 600 -0.89 0.00 -2.61 0.00 -0.47 0.00 3.03 0.00 0.24 0.00

125 700 -0.89 0.00 -2.60 0.00 -0.49 0.00 2.81 0.00 0.12 0.00

133 800 -0.89 0.00 -2.58 0.00 -0.50 0.00 2.61 0.00 0.01 0.00

142 900 -0.90 0.00 -2.57 0.00 -0.50 0.00 2.43 0.00 -0.10 0.00

150 1000 -0.90 0.00 -2.56 0.00 -0.50 0.00 2.26 0.00 -0.20 0.00

*Please note default production volumes of 100 mcfd, 50 bopd, and 50 bwpd were used for modeling calculations.

*Please note default temperatures and pressures of 250 °F, 50 psi, and 5000 psi were used for modeling calculations.

SI = Saturation Index

PTB = Pounds per Thousand Barrels

NA = Not Applicable
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Cations Properties

Initial Temperature

Final Temperature
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Sample Analysis

Complete Water Analysis Report

Company
Location Name

Site Type

Sample Point

6/6/2023
6/6/2023
Compat

Opal Operating Company LLC
BN St 5H - Mescalero ARL State #2

75% - 25%
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Report Date
Activity Date

Sample ID

Sodium Na
+ mg/L °F

Potassium K
+ mg/L °F

Magnesium Mg
2+ mg/L psi

Calcium Ca
2+ mg/L psi

Strontium Sr
2+ mg/L

Barium Ba
2+ mg/L

Iron Fe
2+ mg/L

Manganese Mn
2+ mg/L

Phosphate PO4
3- mg/L mg/L

Zinc Zn
2- mg/L mg/L

Lead Pb
2- mg/L

Silicon Si mg/L

Chlorides Cl
- mg/L Specific Gravity (@ 25°C)

Sulfates SO4
2- mg/L

Bicarbonate HCO3
- mg/L Total Dissolved Solids (TDS) mg/L

Carbonate CO3
2- mg/L

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

70 60 -0.45 0.00 -0.14 0.00 -1.96 0.00 -2.24 0.00 -0.95 0.00

90 276 -0.86 0.00 -0.31 0.00 -1.94 0.00 -2.14 0.00 -0.93 0.00

110 491 -0.88 0.00 -0.45 0.00 -1.93 0.00 -2.04 0.00 -0.90 0.00

130 707 -0.84 0.00 -0.57 0.00 -1.92 0.00 -1.94 0.00 -0.86 0.00

150 922 -0.77 0.00 -0.68 0.00 -1.90 0.00 -1.83 0.00 -0.81 0.00

170 1138 -0.68 0.00 -0.76 0.00 -1.90 0.00 -1.73 0.00 -0.76 0.00

190 1353 -0.59 0.00 -0.84 0.00 -1.90 0.00 -1.62 0.00 -0.71 0.00

210 1569 -0.50 0.00 -0.90 0.00 -1.91 0.00 -1.52 0.00 -0.66 0.00

230 1784 -0.40 0.00 -0.95 0.00 -1.93 0.00 -1.41 0.00 -0.60 0.00

250 2000 -0.30 0.00 -1.00 0.00 -1.96 0.00 -1.32 0.00 -0.55 0.00

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

70 60 -1.59 0.00 -2.14 0.00 -0.47 0.00 5.43 0.03 0.00 0.00

90 276 -1.61 0.00 -2.48 0.00 -1.01 0.00 4.37 0.02 0.00 0.00

110 491 -1.62 0.00 -2.46 0.00 -1.12 0.00 3.77 0.01 0.00 0.00

130 707 -1.63 0.00 -2.39 0.00 -1.12 0.00 3.33 0.01 0.00 0.00

150 922 -1.64 0.00 -2.30 0.00 -1.08 0.00 2.99 0.00 0.00 0.00

170 1138 -1.64 0.00 -2.21 0.00 -1.00 0.00 2.70 0.00 0.00 0.00

190 1353 -1.65 0.00 -2.13 0.00 -0.92 0.00 2.44 0.00 0.00 0.00

210 1569 -1.65 0.00 -2.07 0.00 -0.83 0.00 2.19 0.00 0.00 0.00

230 1784 -1.64 0.00 -2.02 0.00 -0.73 0.00 1.94 0.00 0.00 0.00

250 2000 -1.64 0.00 -1.98 0.00 -0.64 0.00 1.70 0.00 0.00 0.00

*Please note default production volumes of 100 mcfd, 50 bopd, and 50 bwpd were used for modeling calculations.

*Please note default temperatures and pressures of 250 °F, 50 psi, and 5000 psi were used for modeling calculations.

SI = Saturation Index

PTB = Pounds per Thousand Barrels

NA = Not Applicable
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Cations Properties
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Final Temperature

Initial Pressure

Final Pressure

Sample Analysis

Complete Water Analysis Report

Company
Location Name

Site Type

Sample Point

6/6/2023
6/6/2023
WA-ba41bac9

OPAL OPERATING COMPANY, LLC - PB New Mexico
Mescalero ARL State - #2
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Report Date
Sample Date

Sample ID

Sodium Na
+ mg/L °F

Potassium K
+ mg/L °F

Magnesium Mg
2+ mg/L psi

Calcium Ca
2+ mg/L psi

Strontium Sr
2+ mg/L

Barium Ba
2+ mg/L

Iron Fe
2+ mg/L

Manganese Mn
2+ mg/L

Phosphate PO4
3- mg/L mg/L

Zinc Zn
2- mg/L mg/L

Lead Pb
2- mg/L

Silicon Si mg/L

Chlorides Cl
- mg/L Specific Gravity (@ 25°C)

Sulfates SO4
2- mg/L

Bicarbonate HCO3
- mg/L Total Dissolved Solids (TDS) mg/L

Carbonate CO3
2- mg/L

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

75 100 -0.32 0.00 0.36 0.56 -1.06 0.00 -1.30 0.00 -0.32 0.00

83 200 -0.52 0.00 0.29 0.49 -1.06 0.00 -1.26 0.00 -0.31 0.00

92 300 -0.60 0.00 0.23 0.41 -1.05 0.00 -1.22 0.00 -0.30 0.00

100 400 -0.63 0.00 0.17 0.32 -1.04 0.00 -1.18 0.00 -0.29 0.00

108 500 -0.65 0.00 0.11 0.22 -1.04 0.00 -1.14 0.00 -0.28 0.00

117 600 -0.65 0.00 0.06 0.12 -1.03 0.00 -1.09 0.00 -0.26 0.00

125 700 -0.64 0.00 0.00 0.01 -1.03 0.00 -1.05 0.00 -0.24 0.00

133 800 -0.62 0.00 -0.04 0.00 -1.02 0.00 -1.01 0.00 -0.22 0.00

142 900 -0.60 0.00 -0.09 0.00 -1.02 0.00 -0.97 0.00 -0.21 0.00

150 1000 -0.58 0.00 -0.13 0.00 -1.02 0.00 -0.93 0.00 -0.19 0.00

Temp Psi SI PTB SI PTB SI  PTB  SI   PTB   SI    PTB    

75 100 -1.32 0.00 -2.33 0.00 -0.08 0.00 5.36 0.01 1.83 0.00

83 200 -1.32 0.00 -2.49 0.00 -0.34 0.00 4.85 0.01 1.49 0.00

92 300 -1.33 0.00 -2.55 0.00 -0.47 0.00 4.47 0.01 1.28 0.00

100 400 -1.33 0.00 -2.56 0.00 -0.54 0.00 4.16 0.01 1.11 0.00

108 500 -1.34 0.00 -2.55 0.00 -0.58 0.00 3.90 0.00 0.97 0.00

117 600 -1.34 0.00 -2.54 0.00 -0.60 0.00 3.67 0.00 0.84 0.00

125 700 -1.35 0.00 -2.51 0.00 -0.61 0.00 3.47 0.00 0.72 0.00

133 800 -1.35 0.00 -2.49 0.00 -0.61 0.00 3.29 0.00 0.62 0.00

142 900 -1.35 0.00 -2.46 0.00 -0.61 0.00 3.13 0.00 0.52 0.00

150 1000 -1.35 0.00 -2.44 0.00 -0.60 0.00 2.98 0.00 0.42 0.00

*Please note default production volumes of 100 mcfd, 50 bopd, and 50 bwpd were used for modeling calculations.

*Please note default temperatures and pressures of 250 °F, 50 psi, and 5000 psi were used for modeling calculations.

SI = Saturation Index

PTB = Pounds per Thousand Barrels

NA = Not Applicable
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1.078

pH

Dissolved Gases

Aqueous CO2

Aqueous H2S

250.00

74.00

2000.00
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6.75
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Conditions
Halite

NaCl

Siderite

FeCO3

Mackinawite

FeS

Sphalerite

ZnS

Galena

PbS

Scale Modeling (Scalesoft Pitzer)

Conditions
Calcite

CaCO3

Barite

BaSO4

Gypsum

CaSO4 · H2O

Anhydrite

CaSO4

Celestite

SrSO4

9.68

Cations Properties

Initial Temperature

Final Temperature

Initial Pressure

Final Pressure

Sample Analysis

Complete Water Analysis Report

Company
Location Name

Site Type

Sample Point

6/6/2023
6/6/2023
Compat

Opal Operating Company LLC
BN St 5H - Mescalero ARL State #2

25% - 75%

Separator
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District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

COMMENTS

Action  221596

COMMENTS
Operator:

Sozo Natural Resources LLC
5005 Riverway Dr., Suite 330
Houston, TX 77056

OGRID:

329727
Action Number:

221596
Action Type:

[C­103] NOI General Sundry (C­103X)

COMMENTS

Created By Comment Comment
Date

mgebremichael surface injection pressure shall not exceed 810 psi! 7/10/2023



District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

CONDITIONS

Action  221596

CONDITIONS
Operator:

Sozo Natural Resources LLC
5005 Riverway Dr., Suite 330
Houston, TX 77056

OGRID:

329727
Action Number:

221596
Action Type:

[C­103] NOI General Sundry (C­103X)

CONDITIONS

Created By Condition Condition
Date

mgebremichael None 7/10/2023


