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01/14/99 18:04 RU 240 -* 9156880765 NO. 790 D02 

A B»k* Hugnu compwiy 

Water Analysis Report by Baker Petrolite 

COASTAL 
GERONIMO Account Manager 
WATER PLANT WAYNE PETERSON 
TANK 

Summary Analysis of Sample 106238 @ 75"F 
Sampling Oate 1/6/99 Anions mg/1 meq/l Cations mg/1 meq/l 
Analysis Data 1713/89 Chloride Snriliim 73AB4 3475 
Analyst aneiLA HEKNANGEf B l u d t b u n d l e 81.8 1.0C CC70 3M Analyst aneiLA 

Carbonate OOO 0.00 Calcium 1?fiS1 631 

TDS (mg/1 or g/m*) 250813 Sulfate 900 18.7 Strontium 339 7.74 

Density (g/cm* or tonne/m*) 1.163 Phosphate N/A N/A Barium 0.30 0.00 

Anion/Cation Ratio 1.00 Borate N/A N/A Iron 5.50 0.20 

Silicate N/A N/A Potassium 919 23.5 

Carbon Dioxide 210 PPM Aluminum N/A N/A 

Oxygen Hydrogen Sulfide 2 PPM 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 Manganese N/A N/A 
pH used in Calculations 6.90 Nickel N/A N/A 

Cond Wons Values Calculated at Ute Given Conditions - Amounts of Scale in lb/1000bl 

Temp, 
Gauge 
Press. 

Calcite 
CaC03 

Gypsum 

CaS04 2HiO 

Anhydrite 
CaS04 

Celestite 
Sr$Q4 

Barite 
BaS04 

CO, 

Press. 

"F / « ' Inrlpx Amnunt Index Amount Index Amount index Amount Infcx Amount psi 

OU 
100 
120 
140 

u. 
0. 
0. 
0. 

u.60 2.67 
0.62 3.06 
0.63 3.49 
0.64 3.97 

-o.oa 
•0.13 
-0.20 
-0.26 

0.00 3.20 
-0.01 
-0.01 
0.02 19.1 

-0.00 
-0.08 
-0.10 
-0.10 

-0.01 
-0.21 
-0.39 
-0.54 

0.05 
0.06 
0.08 
0.11 

Noti 1, VYhtn SiiesilnQ the 9 ^ m n tt"-*1* pmhlnm, both the saturation indax (Sl) and amount of scale mu t̂ be considered. 
Note 2: Precipitation of each scale Is considered separately. Total scats will be less than the sum or ths amounts of tlie five scales. 
Nota 3: Ths reported C0 2 pressure ie actually the calculated CO- fugacity. It is usually nearly the same as the COj partial pressure. 
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S 
c 

Scale Predictions from Baker Petrolite 
Analysis of Sample 106336 ® 79°F for COASTAL, Jan/13^9 

Calcite - CaC03 

SO BO 100 110 120 130 

Temperature in Degrees Fanrennelt 

Gypsum - CaSO<3H20 

60 90 100 110 120 130 

Temperature In Degress Fahrenheit 

Carbon Dioxide Partial Pressure 

BO 90 IOO 110 120 100 

Temperature in Degrees Farwenheit 

Barite • BaSO< 

so SO 100 110 

Temperature In Degrees Fahrenheit 

Anhydrite - CaSO* 

1.00 

0.80 

0.80 

040 

OM 

«.00 

•0.2O 

-0.40 

•0.60 

-OJ9D 

, 20 

° 1 6 

1B 

14 

12 

t » 10 

OJ9D X 

1.00 I 

60 SO 100 110 120 130 

Temperature In Degrees Fahrenheit 

e 
6 

4 

2 

0 

140 

Celestite - SrSO* 

SP 100 110 1ZD 130 

TempDraturo in Dogroes Fahrenheit 

* r t r r r \ i nun n iu T U : O n r T U I P O U C C T 
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Water Analysis Report by Baker Petrolite 

MARATHON 
TORANO 
WATER PLANT 
TANK 

Account Manager 
WAYNE PETERSON 

Summary Analysis ofSampip f i7fi?37 @ 7fi°F 

Sampling Date 1/6/99 Anions mg/1 meq/l Cations mg/1 meq/l 
Analysis Data 1/13/99 Chloride 89691 2530 Sodium 51718 2250 
Analyst SHEILA HERNANDEZ Bicarbonate 187 3.06 Magnesium 1340 110 

Carbonate 0.00 0.00 Calcium 4395 219 
TDS (mg/1 or g/m') 150848 Sulfate 2S29 61.0 Strontium 122 2.78 

Density (g/cm1 or tonne/m3) 1.096 Phosphate N/A N/A Barium 0.10 0.00 
Anlon/Cation Ratio 1.00 Borate N/A N/A Iron 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 9 PPM Chromium 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 Utad In Calculations 710 Ninkftl N/A N/A 

Cond itions Values Calculated at the Given Conditions - Amounts of Scale in lb/1000bl W 

Temp. 
Gauge 
Press. 

Calcite 
CaC03 

Gypsum 

Ca$04 2HtO 
Anhydrite 

Ca$04 

Celestite 
SrS04 

Barite 
BaS04 

CO 2 

Press. 

•F 
psi Index Amount Index Amount Index Amount Index Amount Index Amount psi 

80 
100 
120 
140 

0, 
0. 
0. 
0. 

0.70 11.1 
0.73 13-0 
0.76 15.0 
0.79 17.2 

0.07 216 
0.01 27.4 

-0.04 
-0.09 

0.08 177 
0.08 181 
0.10 240 
0.15 338 

0.24 33.5 
0.21 30.9 
0.20 29.5 
0.20 29.2 

0.26 0.02 
0.06 0.01 

-0.11 
-0.25 

0.11 
0.16 
0.21 
0.29 

Note 1: When assessing the severity of the scale problem, both the saturation index (Sl) and amount of scale must ba considered. 

Note 2: Precipitation of each scale ie considered separately, Total scale wiH be less than the sum of the amounts ofthe five scales. 

Note 3: The reported C0 2 pressure Is actually the calculated C0 2 fugaclty. It is usually nearly tha earns as ths CO z partial pressure. 
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{ BAKER] 

A Baku Hughes cempnv 

5 
c 

Scale Predictions from Baker Petrolite 
Analytto 0> Sample 108237 ® 7S'F for MARATHON , Jan/H/99 

Barite - BaSOj Calcite - CaCOj 

DO 100 110 120 130 

Temperature in DegreeB FahrenhBri 

G y p s u m - C a S 0 4 2 H 2 0 

1.00 

0.10 . 

0.60 > 

0.4O 

0.20 

0.00 

•0.20 

-0.40 

•0.60 
-BM> 
-1.00 

so 

300 

250 

200 

150 

100 

60 

00 100 110 120 130 

Temperature In Degrees Fahrenheit 

•ao 
140 

Carbon Dioxide Partial Premium 

90 100 110 120 130 

Temperature In Degrees FahrintWIi 

140 

LOO 

80 

1.00 

O.BO 

0.60 

I "° 
£ BOO 

| 0.00 

| -0.20 

S -0.40 
4>.B0 
-0.10 

.1.00 

1.00 r 

o.n 
0.B0 
0.40 
0.20 ' 
0X0 

•a .zo 

4.40 

-0.8D 

4 JO ( 

-1.00 I 

90 100 110 120 130 

Temperature In Degrees Fahrenheit 

A n h y d r i t e • CaSO< 

...cr 

300 | 

250 | 

200 \ 

150 X 

-I 100 g 

90 i 

80 00 100 110 120 130 

Temperature In Degrees Fanranhelt 

140 

CBie5tite-5r5<?4 

300 > 
tvi I 
200 CA 

0 

160 fe 
a 

100 | 
50 i 

00 100 110 120 130 

Temperature in Degrees Fahrenheit 
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A Baker Hughs wmpanv 

Analysis: 22546 

Water Analysis Report from Baker Petrolite 

Summary oi F Mixing Waters 
Sample Number 10623S 106237 106640 

Company 

Lease 
Well 
Sample Location 

COASTAL 

GERONIMO 

WATER PLANT 

TANK 

MARATHON 

TORANO 

WATER PLANT 

TANK 

HEYCO 

YOUNG DEEP 

I.P.D, 

Anions (mg/L) 
Chloride 153.482 89,691 : : 105,932 
Bicarbonate :'. 62.1V : r 187 
CarbPTJate aoo ;

: ;P^.-:^;; : . ;^:; : . : : : :vV-f: • " 0.00/ ''V..;:/: 

Sulfate 900 :1,41&;'; ;:;:V^ : :-V::\:;- :: 

Phosphate 0.00 0.00 0.00 
Borate 0.00 0.00 0.00 
Silicate 0.00 0.00 0.00 

Cations (mg/L) 
Sodium 79,894 . :..51,718':- : • ' J...54.936:z:: :..J. ;',: -/ :i 
Magnesium 2.570 1,9751 ;y-y:-y%^:-^'-: 

Calcium 
Strontium 

12,651 :' 4,395 8,961- . Calcium 
Strontium 339 .\ \:-::::1:88': 

Barium o.30 : 0.10. b.20 : ; : 

iron 5.50 • . 4.50 ::.;:4.06\:.:-:;::.:' 
Potassium 919 462 1,869 
Aluminum u.uu o W 
Chromium 0.00 0.00 0.00 

Copper 0.00 0.00 0.00 

Lead 0.00 0.00 0.00 
Manganese 0.00 0.00 0.00 

Nickel 0.00 0.00 0.00 

Anion/Cation Ratio 1.00 1.00 1.00 
TDS (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 
A c w u n l Manager WAYNE PETERSON WAYNC PLTCROON l"RANI< WONCR 
Analyst SHEILA HERNANDEZ SHEILA HERNANDEZ SHEILA DEARMAN 
Analysis Date 1/13/90 8/6/96 

pH at time of sampling 6.90 7.10 6.45 
pH at time of analysis 

K~..„, . f i .o.n.. -i-w mn/» i m i r r i II k i n M L J . T i T i r i M n 7 i 4 A . i i r v AfiC Cni JMH T u r PAT 
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ABBHrHugrnsrampBiY 

Analysis: 22546 

Water Analysis Report from Baker Petrolite 
Mixes at B0°F and 0 psi with 106237 

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

Mix Waters co2 

Cal cits 
CaC03 

Gypsum 

CaSO«2H20 
Anhydrite 

CaS04 

Celestite 
SrS0 4 

Barite 
BaS0 4 

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 severity of the scale problem, both the saturation Index {SI) and amount of scale must be considered. 

Note 2: Precipitation of each scale Is considered separately. Total scale wHI be less than the sum of the amounts of the Ave scales. 

Nota 3; C0 2 Pressure Is absolute pressure. Total Pressure is gauge pressure. 

Compositions of the Mixed Waters used for tho Calculations 
106238 106Z37 106640 
200% 40.0% 40.0% 
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A BatarHiflhia company 

Analysis: 22546 

o.eo 

O.JO 

V 
U.4V 

c 

I OJO 

i 020 -

0.10 • 

0.00 

0.10 

0.09 

0.08 

j} 0.07 

= O M 

a 0.05 

I 0 0 4 

| OAS 

o.o; 
D.01 > 

0.00 

0% 

0.40 

0.35 i 

s 0.30 

* 0.25 • 
£ 
a. 

Q-Zfl 

• 

lu
te

 I 

018 

• S 0.10 

< 0,05 • B.00 

Mixture Predictions from Baker-PetroMe 
106238 with 106237 and with 1Q6640 at 80°F and 0 psi 

Calcite - CaCOa 

1S.0 

u.o f 

12.0 | 
10.0 a 

9.0 I 
6.0 t 

4.0 § 

,0 I 
0.0 

1f)% 

106238 

15% ZP% 

Gypaum - CaSO«'2H20 

^ 260 

• 200 

1 » 

100 ' 

5 0 1 

5% 10% 

106238 

15% 20% 

Carbon Dioxide Partial Preeeure 

0% 5% 10% 

106238 

15% 20% 

0.25 

0.20 

a 
TD 

= 61S 
c 
o 

m 
tn 

0.00 

0% 

0.12 r 

0.10 

I O.0B 
c 

s 
3 0.04 

0.02 

0.00 

0% 

0.1« P 

0.10 

0.14 

0.12 

0.10 > 

0,06 . 

0.06 

0.04 

0 02 

O.OO 

0% 

Barite - BaS0 4 

5% 10% 

106238 

15% 

Anhydrite - CaS0 4 

5% 10% 

10623B 

15% 

Celestite - SrSO< 

5% 10% 

106238 

15% 

0.0$ 

0.04 

0.04 

0.01 

0,03 » 

0.02 £ 
cr 

0.02 -
o 

0,01 | 

O.Oi " * 

0.00 

20% 

200 
I 180 
180 I 

120 ^ 

100 a. 
9 

• SO f 
BO § 

40 | 

20 w 

0 

20% 

1 40,0 

' 3S.0 ^ 

ao.o g 

25.0 a 
« 

20.0 B 

1S.0 f 

10.0 § 
IT 

6.0 5 

—J 0.0 
20% 
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A Bikar Kuf/tui twnaanv 

Analysis: 22546 

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

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

Mix Waters co2 

Calcite 
CaC03 

Gypsum 

CaS0 42H 20 
Anhydrite 

CaS04 

Celestite 
SrS04 

Barite 
BaSQ4 

106238 106640 psi Index Amount Index Amount Index Amount Index Amount Index Amount 
20% 40% 0.49 0.64 17.9 0.03 61.4 0.11 178 0.14 32.3 0.04 0.01 

Note 1: When assessing the seventy of the scale problem, both the saturation index (Sl) and amount of scale must be considered. 

Note 2: Precipitation of each scale is considered separately. Total scale will be less than the sum of the amounts of the five scales. 

Note 3'. CO; Pressure Is absolute pressure. Total Pressure is gauge pressure. 

Compositions of the Mixed Waters used for the Calculations 
106238 106237 106640 
20.0% 40.0% 40.0% 

n n n n ' i C T i m n n u n v m e m A i w r a A i m I U .VTATink! H I t 'ARK F v ABF PV IMT. f lW TMF R A f l f fiP TWl*v <5HFFT 
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Analysis: 22546 

Mixture Predictions from Baker-Petrolite 
106238 with 106237 and with 106540 at 10O°F and 0 psi 

Calcite • CaCO, 

0.70 

0.50 > 

f 0.40 

S 
S 0.30 > 
a 3 

QJZO . 

0.10 • 

0.00 

0% 5% 10% 

106238 

15% 
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0X3 
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2O.0 j | 
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Carbon Dioxide Partial Pressure 
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g 0.10 • 

0.05 > 
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0% 5% 10% 
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0.04 > 
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0.01 

0X0 

0% 
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0.10 

0.09 

0.06 
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0.02 
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0% 
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A BjterHugnas company 

Analysis: 22546 

Water Analysis 
Mixes at 

Report from Baker Petrolite 
I20°F and Opsi with 106237 

Predictions of Carbon Dioxide Pressur ?, Saturation Index and Amount of Scale in lb/1000bbl 

Mix Waters co2 

Caldte 
CaCOj 

Gypsum 
CaS042H20 

Anhydrite 
CaS04 

Celestite 
SrS04 

Barite 
BaS04 

106238 106640 psi index Amount Index A*II IUUIII l..J« Am&unt indfiii Amaunt masx Ameum 
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 problem, both the 
Note 2; Precipitation of each scale is considered separately. Total 
Note 3: COj Pressure is absolute pressure. Total Pressure is gauge 

naturation index (SI) and amount of scale must be considered, 

scale will be lass than the sum of the amounts ofthe five scales, 

pressure. 

uomposmon 5 or the Mixed Waters used for the Calculations 

106238 106237 I 108640 

20.0% 40.0% | 40.0% 

>» < : r ^ i n n n r i i A a<. i-v ADC erv I M H * V I XUC bbPY f\C TUIC ^HPFT 
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A toWHughas company 

Analysis: 22546 
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Mixture Predictions from Baker-Petrolite 
10C23Q with 106337 » M with 106640 3t 120°B and 0 pel 
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4 BWMujras company 

Analysis: 22546 

Water Analysis Report from Bakei Peliulile 
Mixes at 140°F and 0 psi with 106237 

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

Mix Waters C 0 2 

uaicita 
CaC03 

Cypsum 
CaSO,2H30 

Anhydrite 

CaSO* 

Celestite 
SrS04 

•arita 

S a S 0 4 

106238 106640 psi Index Amount Index Amount Index Amount Index Amount Index Amount 

20% —m - T 7 1 0.7B -U.UB 0.I5 2fl9 0.13 29.B -0.20 

Note 1: When assessing the severity ofthe scale proWem, both the saturation Index (SI) and amount of scale must be considered. 
Note 2: Precipitation of each scale is considered separately. Total scale will be less than the sum of Die amounts of the five scales. 
Note 3: COa Pressure is absolute pressure. Total Pressure is gauge pressure. 

Compositions of the Mixed Waters used for the Calculations 
106238 106237 106640 

20,0% 40.0% 40.0% 
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A Bjkw Hugnei comwrrf 

Analysis: 22546 
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106238 With 106237 and with 106640 at 140'F and 0 pel 
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i i 

A Bum Hupw ampany 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 

Summary of Mixing Waters 
Sample Number 106237 106236 

Company MARATHON COASTAL 

Lease TORANO GERONIMO 

Well WATER PLANT WATER PLANT 

Sample Location TANK TANK 

Anions (mg/L) 
Chloride :::::89;591''.::':'••'•.'::' '••.:Z\-Z^-^- 153.4B2 :.':V.,::::::':y;.:' ^ Z ^ ^ Z ^ ^ ' ' ^ 
Bicarbonate '.:isr-.';:'••\":^{ ZZz3::<Z 62.0 '. ; '"Z^-^fZi^^' 
Carbonate1:'.':' 0.00 •:Q.00: 
Sulfate. ; ^ : : ^929: :^^ ' '•" ••: 900 . •::±I,Z:::-v-
Phosphate 0.00 0.00 
Borate 0.00 0.00 
Silicate 0.00 000 

Cations (mg/L) 
Sodium 51.718 •̂::.:•'0:'ĉ :•'̂ ••::;;:̂ •\•/;;vv/ 79.884 
Magnesium ; 2,670 ' -V""-' Z ^ T^^-IT'" 

Calcium • 4.395., •'• ':

1?;Rfii'-'
;::: .î :.v..̂ .r_;\,v!;';;-;v

,j;-;;̂ .v.;.i 
Strontium : • 339 .' ::ir^"^t-:Z^ 
Barium ':-:. :.o:.i.o :,:: v . ^ ^ . - . v ^ : ; ; ' ; : ; 0.30- : :•:. - .::::':^'::v • :'• --•- •r::Zz: 
Iron 3 :-:. :4v5G'^ ::y.;S;50::;;7:^ 
Potassium 462 919 
Aluminum 0.00 0.00 
Chromium 0.00 0.00 
Copper 0.00 0.00 
Lead 0.00 0.00 
Manganese 0.00 0.00 

Nickel 0.00 0.00 

Anion/Cation Ratio 1.00 1.00 
TDS (mg/L) 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 

pH at time of analysis 
nH n«fld in Calculations^ >ni i n I^ASOIMTV n i t r i AIMFR awn I IMITATION (IF 11 ABILITY AFE OONT&MtK OF THIS SHEET 



01/14/99 18:10 RU 240 -> 9156880765 NO.790 P16 

A ftaka Hughes Hfflotny 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 80T and 0 psi 

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

Mix Waters CO, 
Calcite 

CaCO, 

Gypsum 

C a S 0 4 2 H 2 0 

Anhydrite 

CaS0 4 

Celestite 

S rS0 4 

Barite 

BaSO* 

106237 106238 psi Index Amount Index Amount Index Amount index Amount Index Amount 

0% 
10% 
20% 
30% 

mc 
50% 
60% 
70% 
80% 
90% 

100% 

100% 
90% 
80% 
70% 
6091 
50% 
40% 
30% 
20% 
10% 
0% 

0.05 
0.06 
0.06 
0.07 
0.08 
0.09 
0.09 
0.10 
0.10 
0.11 
0.11 

0.60 2.7 
0.65 3.6 
0.68 4.5 
0.71 5.5 
0 71 fi R 
0.74 7.6 
0.75 8.5 
0.75 9.4 
u./^ IU.V; 

0.73 10.8 
0.70 11.1 

-0.05 
0.01 14 
0.05 79 
0.09 141 

n11 1Q7 
0.12 245 
0.13 283 
0.13 307 
\}.rz A l l 
0.10 286 
0.07 218 

0.00 3 
0.06 56 
0.10 106 
0.12 153 
014 195 
0.15 230 
0.15 257 
0.15 271 
0.13 288 
0.11 241 
0.08 178 

-0.06 
0.02 6.7 
0.08 26.4 
0.13 39.7 

0,17 47.7 
0.20 51.7 
0.23 52.4 
0.24 50.5 
0.23 40.4 
0.25 40.6 
0.24 33,4 

-0.01 
0.07 0.02 
0.13 0,03 
0.18 0.04 

0,22 Q.Q5 
0.25 0.05 
0.27 0.04 
0.28 0.04 
0.29 0.04 
0.28 0.03 
0.26 0.02 

Note 1: When assessing the severity of the scale problem, both the saturation index (SI) and amount of scale most ho considered. 

Note 2: Precipitation of each scale Is considered separately. Total scale will be less than the sum of the amounts of the five scales. 

Note 3: C0 2 Pressure is absolute pressure. Total Pressure is gauge pressure. 

,.,«-mA«iTv n i c - i Aikucn ( inn I I M T i T i n W flC IIARII TV ARF FOUND ON THE BACK OF THIS SHEET 



01/14/99 18:10 RU 240 -* 9156880765 NO.790 017 

A B w Hughs: company 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
106237 With 106238 at 80°F and 0 psi 

Calcite - CaC03 

0% 20% 40% 60% 

106237 

80% 100% 

Gypsum - Ca504'2HiO 

40% 60% 

106237 

Carbon Dioxide Partial Pressure 

0.00 
0% 20% 40% 60% 

106237 

80% 100% 

Barite - 8aSO< 

80% 100% 

105237 

Anhydrite - CaS04 

o.oo 
0% 20% 40% 60% 

106237 

80% 100% 

Celestite-SrSO„ 

60 0 

0% 20% 40% 60% 

106237 

u.u 
80% 100% 

oDnni IPT K / A O O A M T V n i«* l ftiMFR AKin I IMITATION flF I lAflil ITV flRF FDI INn PIN THF RACK DF THIS SHEET 



01/14/99 18:10 RU 240 •+ 9156880765 NO.790 018 

A tiaiai Hughes company 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 100°F and 0 psi 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in lb/10Q0bbl 

Mix Waters coz 
Calcito Qycsum Anhydrite Celestite Raritn 

Mix Waters coz 

CaC03 CaS042H20 CaS04 SrS04 BaS0 4 

108237 10S238 pel Index Amount Index Amount Index Amount Index Amount Index Amount 

0% 100% 0.06 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 5.2 -0.03 0.08 92 0.05 18.3 ^0.07 

30% 70% 0.10 0.73 6.3 0.01 13 0.11 139 0.10 32.5 -0.02 

40% 60% 0.11 0.75 7.5 0.03 63 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 0.01 

60% 40% 0.13 0.78 9.7 0.06 135 0.15 246 0.20 47.7 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 11.7 0.05 144 0.13 265 0.23 42.9 0.09 0.01 

90% 10% 0.15 0.76 12.5 0.04 109 0.11 241 0.23 37.6 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 

Nota 1: When assessing the severity of the scale problem, both the saturation Index (Sl) and amount of scale must be considered. 
Note 2- Precipitation of each scale is considered separately. Total scale will be less than the sum of the amounts of the five scales. 
Note 3: COj Pressure is absolute pressure. Total Pressure is gauge pressure. 

I T IA .ADDMUTV ivem M M C O i w n I I M I T A ^ M nc i lAfin iTv ARF m i IWn n.N TWP RACK QF THIS SHEET 



01 /"\dr"=F\ 1R: 11 PU ?dft -> R15fiRR07ft5 

A Bekii HughK company 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
106237 with 106238 at 100'F and 0 psi 

ra l r l fe « Cann. 

0.60 

0.70 

0.80 

1 o.so 

to
n 0.4O 

£ 
S 0.30 

0.20 

0.10 

0J>0 

..a' 

14,0 

12.0 

10.0 

1*P « 

- -t.o g 
o 

2.0 I 

0% 20% 40% 50% 

1P.fi?a7 

o.o 

80% 100% 

0% 20% 40% 60% 

106237 

80% 100% 

Carbon Dioxide Partial Pressure 

40% 60% 

106237 

100% 

Barite • BaSO< 

0% 20% 40% 60% 80% 100% 

1Q§237 

Anhydri te. CaS0 4 

40% 60% 80% 100% 

106237 

Celestite • SrSO„ 

1 
to 

40% 60% 

106237 

80% 100% 

mcr-i *IK<C3 /\kin i iMiTATinM HFI laRiilTV ifiC pmifjn CN THP BACK OF THIS SHEET 



01/14/99 18:11 RU 240 -» 9156880765 ND.790 P20 

BAKER 

A Soto Hughes ampary 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 120°F and 0 psi _ 

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

Mix Waters co2 

Calcite 

CaC0 3 

Gypsum 

CaSCv2H 2 0 

Anhydrite 

CaS0 4 

Celestite 

S r S 0 4 

Barite 

BaSO* 

106237 106238 psi Index Amount Index Amount Index Amount Index Amount Index Amount 

0% 100% 0.08 0.63 3.5 -0.20 -0.01 -0.10 -0.39 

10% 90% 0.10 0.68 4.6 -0.14 0.05 50 -0.02 -0.31 

20% 80% 0.11 0.72 58 -0.09 009 103 0.04 14.2 -0.25 

30% 70% 0.13 0.75 7.1 -0.06 0.12 154 0.09 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 43,5 -0.13 

60% 40% 0.17 0.80 11.0 -0.00 0.16 276 0.19 45.3 -0.10 

70% 30% 0.18 0.80 12.2 0.00 2.28 0.16 298 0.21 44.3 -0.09 

80% 20% 0.19 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 -0.09 

100% 0% 0.21 0.76 14.9 -0.04 0.11 241 0.20 29.4 -0.11 

Note 1: When assessing the severity of the scale problem, both the saturation Index (SI) and amount of scale must be considered. 
Note 2: Precipitation of each scale Is considered separately. Total scale will be less than the sum of the amounts of the five scales. 
Note 3; C0 2 Pressure is absolute pressure. Total Pressure Is gauge pressure. 

" " « « » > I T V rvcrt M M M AMH I IMIT&TTIN fiF I iflSIIITY AHF FniJMn ON THE SACK 0FTHIS SHEET 



01/14/99 18:12 RU 240 -> 9156880765 NO.790 021 

A total HuJtlM Cflmpeny 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
106237 with 106238 at 120T and 0 psi 

Calcite - CaCO, 

2 
10 

0% 20% 40% 60% 60% 100% 

105237 

Cysaum CoS0,"3W4O 

0% 20% 40% 60% B0% 100% 

106237 

BarltB - BaS0 4 

- • O—O—•—•—D C ~0—DO.00 

0% 20% 40% 60% 80% 100% 

106237 

Anhydrite - CaSO« 

350 

U7» * M ii>% fl0% B0% 106% 

106237 

onnrti i"> WMORAWTY msn AIMFA AND LIMITATION OP LIABILITY ARE FOUND ON THE BACK QF THIS SHEET 



01/14/99 18:12 RU 240 -> 9156880765 NO.790 D22 

A {bb? Hughes crmparty 

Analysis: 22535 

Water Analysis Report from Baker Petrolite 
Mixes at 14D°F and 0 psi 

Predictions uf Cttbon Dioxide Pressure, Saturation Index and Amount of Scale in ih/1000hbl 

Mix Waters co2 

Calcite 
CaC0 3 

Gypsum 

CaS0 4 2H 2 O 
Anhydrite 

CaS0 4 

Celestite 
SrSO„ 

Barite 
BaS0 4 

106237 106238 psi Index Amount Index Amount Index Amount Index Amount Index Amount 
0% 100% 0.11 0.64 3.9 -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% 0.15 0.73 6.6 -0.15 0.13 136 0.04 134 -0.40 
30% 70% 0.17 0.77 8.0 -0.11 0.16 192 0.09 28,1 -0.35 
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 0.16 42.9 -0.28 
60% 40% 0.22 D.82 12.4 -0.05 0.21 331 0.19 44.7 -0.26 
70% 30% 0.24 0.B3 13.8 -0.05 0.21 362 0.20 43.8 -0.24 
80% 20% 0.25 0.82 15.1 -0.05 0.20 379 0.21 40.7 -0.23 
90% 10% 0.27 0.81 16.3 -0.06 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 -0.25 
Nota 1: When assessing the severity ofthe scale problem, both the saturation Index (SI) and amount of scale must be considered. 
Note 2: Precipitation of each scale Is considered separately. Total scale will be less than the sum of the amounts ofthe five scales. 
Note 3; CO; Pressure Is absolute pressure. Total Pressure Is gauge pressure. 

•nm ir-r ^oa/urrv mn iiMPH MID mm&lifiN nf i IAJ?II nv ARF FOUND ON THF SAC* OF THIS SHEET 



01/14/99 18:13 RU 240 9156880765 NO. 790 D23 

A BlUr Hugnts company 

Analysis: 22535 

Mixture Predictions from Baker-Petrolite 
iw*4r wlih ul 14fl"F and 0 Ml 

Calc<te - CaC0 3 

-*— 

18.0 

rr 

40% ouv/o 
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IO.U 
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6 0 
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•o.ao 6— 
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I—D - O — O — • — D - O — • — Q — 0 0.00 

20% 40% 60% 80% 100% 

106237 

Carbon Dioxide Partial Pressure 

0M r 
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0.00 JL . 1.00 
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J o.eo 
mn 
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PRODI CT WARRANTY DISCLAIMER ANO LIMITATION OF LIABILITY AflE FOUND ON THE BACK OF THIS SHEET 


