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Water Analysis Report by Baker Petrolite
COASTAL |
GERONIMO Account Manager
WATER PLANT WAYNE PETERSON
TANK
Summary Analysis of Sample 106238 @ 75°F
Sampling Date 1/6/99| Anions mg/  megA|Cations mg/l __meq/l
Analyais Dats 1413160 | Chinride 153487 4329|Sndlnm 79884 3475
ANAYStT aneis HERNANEEZ | Bluarbunale 820 1.02[MEL AL SN ncro I
Carbonate 0.00 0.00{Calcium 12651 631
TOS (mg/l or g/m?) 250813{Sulfate 900 18.7{Strontlum 339 7.74
Density {g/cm® or tonne/m?) 1.163|Phosphate N/A N/AlBarium 0.30 0.00
Anion/Cation Ratlo 1.00|Borate N/A N/Allron 5.50 0.20
Silicate N/A NiA|Potassium 919 23.5
Carban Dioxide 210 PPM Atuminum N/A N/A
Oxygen Hydrogen Suifide 2 PPMj|Chromium N/A N/A
Copper N/A N/A
pH at time of sampling 6.90|Lead N/A N/A
pH at time of analysis Mangansese N/A N/A
pH used in Calculations 6.90}Nickel N/A N/A
Conditions Values Calculated at the Given Conditions - Amounts of Scale in 1b/1000bbl
Gauge Calcite Gypsum Anhydrite Celestite Barite CO;
Temp.| press. | caCo, CaS0, 2H,0 csso, srso, BaSO, | Press.
°F psl|  index dmaunt] Index Amount| Index Amount! index Amount]| Index Amount ps!
BU u. u.ey 287 -0.00 8.00 3.20 -0.00 -0.04 0.08
100 0. 0.62 3.06 -0.13 -0.01 -0.08 -0.21 0.06
120 0. 0.63 349 -0.20 -0.01 -0.10 -0.29 0.08
140 Q0. 0.64 3.97 -0.26 0.02 19.1 .10 -0.54 0.11

Natw 1; Whan 255£55in9 the seyadty nf tha sraim pmbiem, hoth the saturation index (S1) and amount of scaie must be considerad.
Note 2; Precipitstion of sach scale is considerad separataly. Total scale will be less than the sum of the amounts of the five scales,

Nota 3 Tho rapartad CO, pressure is actually the calculated CO; fugacity. It is usually naarly the same as the CO, partial pressure.
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PETROLITI
A Baar Hughes campany
Scale Predictions from Baker Petrolite
~ Anglysis of Sample 1068238 @ 75°F for CQ&STAL,JM/‘IM .
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Water Analysis Report by Baker Petrolite

NO. 792

b4

MARATHON
TORANO Account Manager
WATER PLANT WAYNE PETERSON
TANK
Summary Analysis of Sample 108237 @) 7A°F
Sampling Date 1/6/99|Anions mgA ___meq/i|Cations mg/l  meq/l
Analysis Date 1/13/99|Chloride " 89691  2530[Sodium 51718 2250
Analyst SHEILA HERNANDEZ|Blcarbonate 187 3.06|Magnesium 1340 110
Carbonate 0.00 0.00{Calcium 4395 219
TOS (mg/l or g/m?) 150848|Sulfate 2928 61.0|Strontium 122 2.78
Denslty (g/cm® or tonne/m?) 1.096|Phosphata N/A N/AjBarium 0.10 0.00
Anlan/Cation Ratio 1.00{Borate N/A N/Aliron 4.50 0.16
Silicate N/A N/A|Potassium 462 11.8
Carbon Dioxide 135 PPM Aluminum N/A N/A
Oxygen Hydrogen Sulfide 8 PPM|Chramium N/A N/A
Copper N/A N/A
pH at time of sampling 7.10|Lead N/A N/A
pH at time of analysis Manganese N/A N/A
pH usad In Calculations 7 10|Nirksl N/A N/A
Conditions Values Caiculated at the Given Condltions - Amounts of Scale in 1b/1000bbl
T Gauge Calcite Gypsum Anhydrite Celestite Barite co,
©MP- | press. Caco,; Cas0, 2H,0 casSo, Srso, BaSO, Press.
F psi index Amount index Amount index Amaunt index Amount index Amount psi
80 0. 0.70 119 c.07 216 0.08 177 0.24 33.5 0.26 0.02 0.41
100 0. 0.73 13.0 0.01 274 0.08 181 0.21 30.9 0.06 0.01 0.16
120 0. 0.76 15.0 -0.04 .10 240 0.20 29.5 -0.11 0.21
140 0. 0,79 17.2 -0.09 0.15 338 0.20 292 -0.25 0.29

Note 1: Whan asssssing the severity of tha scake prablem, both the saturstian index ($1) and amount of scala must ba considered,
Note 2: Precipitation of each scale is cansiderad saparately, Total ecale will be less than the sum of the smounts of the fiva scalas.
Note 3: The reported CO, prassurs s actually the calculated CO, fugacity. 1t is usually nearly tha sams as the CO, partial pressure.
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PETROLTTIS

A Bakwr Hughes company
Scale Predictions from Baker Petrolite
Analysis ol Sampla 108217 @ 75°F for&ﬁ#uTHON V .lanl‘lm____ .
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NO. 750

Analysis: 22546

Water Analysis Report from Baker Petrolite

Summary of Mixing Waters

Sample Location

Sample Number 106238 108237 108840
Company COASTAL MARATHON HEYCO
Lease GERONIMO TORANO YOUNG DEEP
Well WATER PLANT WATER PLANT
TANK TANK LP.D.

Carhonate::
Sulfate
Phosphate
Borate
Silicate

Cations (mg/L)

Potasslum

Almmnum

Chromium

Copper

Lead

Manganese

Nickel

Anion/Cation Ratio 1.00 1.00 1.00

TOS (mg/l) 250,813 150,848 176,635
Density (g/cm) 1.16 1.10 1.12
Sampling Date 1/6/99 1/6/99 8/3/98
Acuount Manayer WAYNE PETER30ON WAYNC PCTCROON FMRANIC WONCR
Analyst SHEILA HERNANDEZ SHEILA HERNANDEZ SHEILA DEARMAN
Analysis Date 1/13/99 1/13/89 8/6/58

pH at time of sampling 6.90 7.10 6.45

pH at time of analysis
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"ISTHROLITE

Analysis: 22546

Water Analysis Report from Baker Petrolite
Mixeg at BO°F and 0 psi with 106237

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 1b/1000bbl
. Calcite Gypsum Anhydrite Celestite Barite
Mix Waters co
x 2 CaCo, CasSO,2H,0 CaSo, SrS0, BaSO,
106238 | 106640 | psi Index Amount| Index Amount] Index Amount] Index Amount] Index Amount
20% 40%| 0.39 0.57 15.4 0.10 200 0.11 182 0.16 36.9 0.24 0.04

Note 1: When assessing the sevarty of the scale problem, bath the saturation index (St} and amount of scale must be considerad.
Note 2: Precipitation of each scale Is considered separately. Total scale will be less than the sum of the amounts of the five scales.
Nate 3: CO, Pressure is absolute pressurg. Total Pressure is gauge prassure.

Composltions of the Mixed Waters used for the Calgulations
108238 106237 106640
20.0% 40.0% 40.0%
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PETROLITE
A Bakar Hughes compeny
' Analysis: 22546
Mixture Predictions from Baker-Petrolite
106238 with 106237 and with 106640 at 80°F and 0 psi
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Analysis: 22546

Water Analysis Report from Baker Petrolite
Mixes at 100°F and 0 ps| with 106237

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 1b/1000bbl

Calclte Gypsum Anhydrite Celestite Barite
Mix Waters CcoO
: CaCo; Ca$0,2H,0 Caso, S50, BaSO,
106238 { 106640 | psl index Amotnt index Amount index Amount Index Amount Index Amount
20% 40% 0.4¢9 0.64 17.9 0.03 614 0.11 178 0.14 32.3 0.04 0.01

Nota 1: When assessing the saverity of the scale problem, both the saturation index {S1) and amount of scale must be considered.
Note 2: Precipltation of each scaie is considered separately. Total scate will be less Bhan the sum of the amounts of the five scaies.
Note 3: CO, Pressure Is absoluta pressure. Total Pressure is gauge pressure.

Compasitions of the Mixed Waters used for the Calculations

106238

106237

106640

20.0%

40.0%

40.0%
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PLETRONITE

A Bakw Husahvss compeny
Analysis: 22546
Mixture Predictions from Baker-Petrolite
106236 with 106237 and with 106540 at 100°F and 0 psi
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Mixes at 120°F and 0 psi with 106237
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NO. 738 v11

Analysis: 22546

Water Analysis l}eport from Baker Petrolite

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 1b/1000bb/

Calcite Gypsum Anhydrite Celestite Barite
Mix Wat CO
aters 2 CaCo, CaS0,2H,0 CaSo, SrSO, BaSO,
106238 | 106640 | ps! Index Amount| Index Amwunl bades  AVOUAR Ingae Amaunt Inasx Ameunt
20% 40% 0.59 0.71 20.5 -0.03 0.13 210 0.13 30.1 -0.13

Note 1: When assessing the severity of the scale prablem, both the faturanon index (St) and amount of scaie mus! be cansidered.

Note 2: Precipitation of each scaie is considered separately. Tolal s
Note 3: CO, Pressure is absolute pressure. Totgl Prassure is gaugeFressure.

la will ba lass than the sum of the amotints of the five scales.

somposnions or the Mixed Waters used for the Salculallons

106238

106237

108640

20.0%

40.0%

40.0%
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PITROLUTE
A Boker Huphas company
Analysis: 22546
Mixture Predictions from Baker-Petrolite
40C230 with 108237 amd with 106840 21 120°K and 0 psi
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PETROLITE

Analysis: 22546

Warer Analysls Report from Bahker Pelivlile
Mixes at 140°F and 0 ps| with 106237
Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 1b/1000bbl!

; Cypaum i
Mix Waters co, Caicite YP Anhiydrite Celestits Darite
Cﬂcog CaSO(ZH;O CaSO‘ SI‘SO‘ BaSO,,
106238 | 106640 | psi Index Amount] Index Amount] Index Amount] Index Amount] Index Amount
20% ANE 0.78 23.3 VAL 0.8 2898 0.13 29 .8 -0.20

Note 1: When assaessing the sevarity of the scale prablem, both the saturation index (S1) and amount of scale must be considered.
Note 2: Precipitation of each scale is conaidared separalely. Total scale wil be less than tha sum of e aitunls of the five scales.
Nots 3: CO, Pressure is absolute pressure. Total Prassure is gauge pressura.

Compaositions of the Mixed Waters used for the Calculations
106238 108237 106640
20.0% 40.0% 40.0%
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Analysis: 22546
Mixture Predictions from Baker-Petrolite
106238 with 106237 and with 106640 at 140°F and 0 ps)
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Analysis: 22535

Water Analysis Report from Baker Petrolite

p1s

Summary of Mixing Waters

Sample Location

Sample Number 106237 106238

Company MARATHON COASTAL

Lease TORANO GERONIMO

Well WATER PLANT WATER PLANT
TANK TANK

Anions (mg/_L)_‘
Chiloride.~ - .
Bicarbonate

Phosphate
Borate
Silicate

Cations (mg/L)

Caleium

Bartu

pH at time of analysls
nH ngad in Caleulationss

lpon.: oo

Potassium

Aluminum

Chromium

Gopper

Lead

Manganese

Nickel

Anion/Cation Ratlo 1.00 1.00

TDS (mgiL) 150,848 250,813

Density (g/cm) 1.10 1.16

Sampling Date 1/6/99 1/6/99

Account Manager WAYNE PETERSON WAYNE PETERSON
Analyst SHEILA HERNANDEZ SHEILA HERNANDEZ
Analysis Date 1/13/99

pH at time of sampling 7.10 6.90

hnort WaBBbATy nisrer AIER ANN TIMITATION OF HARILITY ARE FOUN

0 ON T KK OF THIS SHEET
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Analysis: 22535

Water Analysis Report from Baker Petrolite

Mixes at 80°F and O psl

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 16/1000bb!

. Caiclte Gypsum Anhydrite Celestite Barite
Mix Waters | €O, Caco, CaS0,2H,0 CaSo, SrSO, BaSO,
106237 | 106238 | psl Index Amount| Index Amount] Index Amount| Index Amount| Index Amount
0%| 100%| 0.05 0.60 2.7] -005 0.00 3[ -006 -0.01
10%| 90%| 0.06 0.65 36 0.01 14 0.06 56 0.02 6.7 0.07 0.02
20%| 80%| 0.08 0.68 45 0.05 79 0.40 106 0.08 26.4 0.13 0.03
30%| 70%|{ 0.07 0.71 5.5 0.09 141 0.12 153 0.13 30.7 0.18 0.04
408¢| eOW| 0.08 n7i AR n11 197 n14 194 017 47.7 0.22 Q.99
50%| 50%| 0.09 0.74 76 0.12 245 0.15 230 0.20 51.7 0.25 0.05
60%| 40%| 0.08 0.75 8.5 0.13 283 0.15 257 0.23 52.4 0.27 0.04
70%| 30%| 0.10 0.75 9.4 0.13 307 0.15 271 0.24 50.5 0.28 0.04
80%| 20%] 0.10 0.74 0.2 U.12 514 0.13 288 0.23 48.4 0.29 0.04
90%| 10%]| 0.11 0.73 10.8 0.10 286 0.11 241 0.25 406 0.28 0.03
100% 0%| 0.1 0.70 11.1 0.07 218 0.08 178 0.24 33.4 0.26 0.02

Nola 1: When assessing the severity of the scate probtam, both the saturation indax (S) and amount of scale must he concidered.
Nots 2 Precipitation of each scala ls considered seperataly. Total scale will be tess than the sum of the amounts of the five scales.
Note 3: CO, Prassure is absolute prassure. Total Pressure is gauge prassure.
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PETROLITH
A Baixr Hughes company
Analysis: 22535
Mixture Predictions from Baker-Petrolite
106237 with 106238 at 80°F and 0 psi
Calclte - CaCQ, Barite - BaSO,
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_DETROLITE

A Baxer Hughes company

18:19

RU 248 -+ 3156888765

NO. 798

Analysis: 22535

Water Analysis Report from Baker Petrolite

Mixes at 100°F and 0 psi

18

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 1b/1000bbl

MixWaters | €O, Calgito Gypsum Anhydrite Celestite Rarita
CaCo, CaS02H,0 CaS0, SrS0, BasSO;,
106237 | 106238 | psi Index Amount Index Amount index Amount Index Amount Index Amount
0%| 100%| 0.08 0.62 3.0 -0.13 -0.01 -0.08 -0.21
10% 90%{ 0.08 0.66 4.1 -0.07 0.04 41 -0.01 -0.13
20% 80%( 0.09 0.70 8.2 -0.03 D.08 92 0.05 18.3 -0.07
30% 70%{ 0.10 0.73 6.3 0.01 13 0.1 139 0.10 32,5 -0.02
40% 60% 0.1 0.75 7.5 0.03 X 0.13 183 0.15 41.5 0.02 0.00
50% 50%{ 0.12 0.77 8.6 0.05 104 0.14 219 0.18 46.3 0.05 0.04
60% 40%| 0.13 0.78 9.7 0.06 135 0.15 248 0.20 477 0.07 0.01
70% 30%| 0.13 0.78 10.8 0.06 150 0.14 265 0.22 46.4 0.08 0.02
80% 20%| 0.14 0.77 117 0.05 144 0.13 265 0.23 42.9 0.09 0.01
80% 10%| 0.15 0.76 12.95 0.04 109 on 241 0.23 376 0.08 0.01
100% 0%| 0.16 0.73 12.9 0.01 30 0.08 182 0.21 30.8 0.06 0.01

Nots 1: When assessing the severity of the scale problem, both the saturation index (S1) and amount of scale must be considered.
Nole 2: Precipitation of each scale is congiderad separately. Total scale will be lgss than the sum of the amounts of the five scales.
Note 3; CO; Prassura is absolute pressure. Total Pressure is gauge pressure.
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PETROLITE

A Bokar Hughes company

Analysis: 22535

Mixture Predictions from Baker-Petrolite
106237 with 106238 at 100°F and 0 psi
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PETROLITE
A Boker Nughes company

Analysis: 22535

Water Analysis Report from Baker Petrolite
Mixes at 120°F and 0 ps!

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in 1b/1000bbl
. Calcite Gypsum Anhydrite Gelestite Barite
Mix Waters | GO, CaCo; CaSO0,2H,0 CaSO, S$rsSO, BaSO,
106237 | 106238 | psl Index Amount] Index Amount| Index Amount] Index Amount| Index Amount
0%| 100%| 0.08 0.63 35 -0.20 -0.01 0.10 -0.39
10% 80%| 0.10 0.68 4.6 -0.14 0.05 50 0.02 0.31
20%|{ B80%| 0.11 0.72 58 -0.09 0.09 103 0.04 14.2 0.25
30% 70%| 013 0.75 71 0.06 0.12 154 0.00 28.9 0.20
40%| 60%| 0.14 0.77 8.4 -0.03 0.14 201 0.13 38.3 -0.16
50% 50%| 0.16 0.79 9.7 0.01 0.16 242 0.16 435 -0.13
60%| 40%| 0.17 0.80 11.0 .00 0.16 276 0.19 45.3 0.10
70%| 30%| O0.18 0.80 12.2 0.00 2.28 0.16 298 0.21 443 -0.09
BD%| 20%| 0.18 0.80 13.3 0.00 0.15 305 0.21 41.1 0.08
90% 10%| 0.20 0.79 14.3 -0.02 0.14 290 0.21 36.1 -0.08
100% 0%| 021 0.76 14.9 -0.04 0.11 241 0.20 20.4 -0.11

Note 1: Whan assessing the severity of the scale problem, both the saturation Index (St) and amount of scale must be considerad.
Note 2: Praciphation of each scale Is considered separatety. Total scale will be less than the sum of the amounts of the five scales.
Note 3: CO;, Prassure is absolute prassure. Total Pressure is gauge pressure.
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PETROLITE

& Baloas Nusghias compeny
Analysis: 22535
Mixture Predictions from Baker-Petrolite
106237 with 106238 at 120°F and 0 ps)
Calcite - CaCO, Barits - 8aS0,
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PETRQLITE

A Balery Hughes compunry
Analysis: 22535
Water Analysis Report from Baker Petrolite
Mixes at 140°F and 0 psi
Predictions of Catbon Diaxide Prassure, Saturation Index and Amount of Scale in 1h/10{hbi
Calcite Gypsum Anhydrite Celestite Barite
Mix Wat co
X Teters 2 Caco, Ca$0,2H,0 CaSo, SrS0, BaSO,
106237 | 106238 psl Index Amount index Amount Index Amount index Amount Index Amount
0%[ 100%| 0.11 0.64 3g -0.26 0.02 19 -0.10 0.54
10% 90%| 0.13 0.69 5.2 -0.20 0.08 79 -0.02 -0.46
20% 80%| Q.15 0.73 6.6 -0.15 D.13 136 0.04 134 -0.40
30% 70%| 0.17 0.77 8.0 -0.11 0.16 192 0.09 28.1 .35
40% 60%| 0.19 0.79 9.5 -0.09 0.18 244 0.13 37.6 -0.31
50% 50%| 0.20 0.81 10.9 -0.07 0.20 291 D.16 429 0.28
60%| 40%| 0.22 0.82 12.4 0.05 0.21 334 0.19 447 -0.26
70% 30%| 0.24 0.83 13.8 -0.05 0.21 362 0.20 43.8 -0.24
80% 20%| 025 0.82 15.4 0.05 0.20 370 0.21 40.7 0.23
90% 10%{ 0.27 0.81 16.3 0.08 0.18 375 0.21 35.7 -0.24
100% 0% 0.29 0.79 17.1 -0.09 0.16 339 0.20 29.2 025

Nota 1: When assessing the sevarity of lhe scale problam, both the saturation index (S1) and amount of scale must be considared.
Nate 2: Precipltation of each scale Is considered separately. Total scale will be lass than the sum of the amounts of the five scales.
Note 3;: CO, Pressure Is absolute pressure. Total Fressure Is gauge pressure.
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Mixture Predictions from Baker-Petrolite
qusz3s with 108248 ol 140°F and 0 pal

NO. 758

Analysis: 22535
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