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Hydranautics RO System Design Software, v. 7.00 (c) 2000 11/26/02
BASIC DESIGN

RO program licensed to: Poseidon Resources Corporation
Calculation created by: **Dietrich
Project name: Huntington Beach DesalterPermeate flow: 4200000.0 gpd
HP Pump flow: 5833.3 gpm Raw water flow: 8400000.0 gpd
Recommended pump press.: 867.7 psi
Feed pressure: 831.8 psi Permeate recovery ratio: 50.0 %
Feedwater Temperature: 27.0 C(81F)
Raw water pH: 7.80 Element age: 0.0 years
Acid dosage, ppm (98%): 18.5 H2504 Flux decline % per year: 5.0
Acidified feed CO2: 19.7 Salt passage increase, %/yr: 7.0
Average flux rate: 8.5 gfd Feed type: Seawater - open ir.take
Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array

Flow Feed Conc Pressures Type No.

gpm gpm gpm gfd psi psi
1-1 2916.7 30.7 15.4 8.5 1.04 818.5 0.0 SWC3 1330 190x7
ot Raw water---+---Feed water----+----Permeate----- +---Concentrate---+
|Ion | mg/1 CaCoO3 | mg/1 CaCo3 | mg/1 CaCo03 | mg/1 CaCo03 |
e et tom e o~ o m e +
ICa | 186.1 464.0 | 186.1 464.0 | 0.4 1.0 } 371.7 927.0 |
IMg | 1185.0 4876.5 | 1185.0 4876.5 | 2.6 10.9 | 2367.4 9742.2 |
| Na 110100.0 Z21956.5 |10100.0 Z219Y9956.5 | 108.1 235.0 |20091.9 43678.1 |
IK I 775.0 993.6 | 775.0 993.6 | 10.4 13.3 | 1539.6 1973.9 |
|NH4 | 0.1 0.3 | 0.1 0.3 | 0.0 0.0 | 0.2 0.6 |
IBa | 0.050 0.0 | 0.050 0.0 | 0.000 0.0 | 0.1 0.1 |
|Sr | 1.760 2.0 | 1.760 2.0 | 0.004 0.0 | 3.51 4.0 |
|CO3 | 0.8 1.3 | 0.1 0.1} 0.0 0.0 | 0.1 0.2 |
IHCO3| 137.9 113.0 | 116.0 95.1 | 2.0 1.6 | 230.1 188.6 |
|s04 | 2230.0 2322.9 | 2247.8 2341.41 | 5.3 5.6 | 4490.2 4677.3 |
IC1l 118875.0 26622.0 }18875.0 26622.0 | 179.2 252.8 [37570.8 52991.2 |
|F | 4.0 10.5 | 4.0 10.5 | 0.1 0.2 | 7.9 20.9 |
INO3 | 0.1 0.1 | 0.1 0.1 | 0.0 0.0 | 0.2 0.2 |
| S102} 1.9 | L.9 | 0.0 | 3.8 |
tom e — Fom e o Fom e +
JTDS |33497.6 33492.8 308.2 66677.5 l
JpH | 7.8 7.0 5.3 7.3 l
F——- e +

Raw water Feed water Concentrate

CasS0O4 / Ksp * 100: 8% 8% 20%
Srs04 / Ksp * 100: 5% 5% 12%
BaS04 / Ksp * 100: 163% 164% 380%
Si02 saturation: 1% 1% 3%
Langelier Saturation Index 0.54 -0.34 0.54
Stiff & Davis Saturation Index -0.41 -1.29 -0.49
Ionic strength 0.65 0.65 1.30
Osmotic pressure 358.7 psi 358.6 psi 713.7 psi

These calculations
on a feed water of
is expressed or
Hydranautics (USA)
Hydranautics (Europe) Ph:

implied

unless provided in
Ph: (760)901-2500
31 5465 88355
Hydranautics RO System Design Software, v.

Fax: 31 5465 73288
7.00 (c) 2000
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/26/02



Tampa Desal yr 0 Avg FWQ 27C.txt

BASIC DESIGN
RO program licensed to: Poseidon Resources Corporation
Calculation created by: **Dietrich

Project name: Huntington Beach DesalterPermeate flow: 4200000.0 gpd
HP Pump flow: 5833.3 gpm Raw water flow: 8400000.0 gpd
Recommended pump press.: 867.7 psi
Feed pressure: 831.8 psi Permeate recovery ratio: 50.0 %
Feedwater Temperature: 27.0 C(81F)
Raw water pH: 7.80 Element age: 0.0 years
Acid dosage, ppm (98%): 18.5 H2S04 Flux decline % per year: 5.0
Acidified feed CO2: 19.7 Salt passage increase, %/yr: 7.0
Average flux rate: 8.5 gfd Feed type: Seawater - open intake
Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array
Flow Feed Conc Pressures Type No.
gpm  gpm gpm gfd psi psi

1-1 2916.7 30.7 15.4 8.5 1.04 818.5 0.0 SWC3 1330 190x7
Stg Elem Feed Pres Perm Perm Beta Perm Conc Concentrate saturation level

no. pres drop flow Flux sal osm CaS04 SrS04 BaS0O4 SiO2 Lang.

psi psi gpm gfd TDS pres

1-1 1 831.8 2.9 4.3 16.8 1.15 114.6 416.8 10 6 197 2 0.2
1-1 2 828.8 2.4 3.4 13.2 1.13 137.5 478.0 12 7 233 2 0.0
1-1 3 826.4 2.0 2.6 10.0 1.11 164.6 538.0 14 8 259 2 0.2
1-1 4 824.4 1.7 1.9 7.4 1.09 195.8 592.7 15 9 303 2 0.3
1-1 5 822.7 1.5 1.4 5.6 1.06 228.8 642.1 17 10 334 2 0.4
1-1 6 821.1 1.4 1.1 4.2 1.04 264.7 685.2 19 11 361 3 0.5
1-1 7 819.7 1.3 0.7 2.8 1.04 305.0 716.8 20 12 332 3 0.5

These calculations are based on nominal element performance when operated

on a feed water of acceptable quality. No guarantee of system performance

is expressed or implied unless provided in writing by Hydranautics

Hydranautics (USA) Ph: (760)901-2500 Fax:(760)901-2578 info@hydranautics.com

Hydranautics (Europe) Ph: 31 5465 88355 Fax: 31 5465 73288
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Hydranautics RO System Design Software, v. 7.00 (c) 2000 11/26/02
BASIC DESIGN

RO program licensed to: Poseidon Resources Corporation
Calculation created by: **Dietrich
Project name: Huntington Beach DesalterPermeate flow: 4200000.0 gpd
HP Pump flow: 5833.3 gpm Raw water flow: 8400000.0 gpd
Recommended pump press.: 889.5 psi
Feed pressure: 851.6 psi Permeate recovery ratio: 50.0 %
Feedwater Temperature: 27.0 C(81F)
Raw water pH: 7.80 Element age: 2.0 years
Acid dosage, ppm (98%): 18.5 H2S04 Flux decline % per year: 5.0
Acidified feed CO2: 19.7 Salt passage increase, %/yr: 7.0
Average flux rate: 8.5 gfd Feed type: Seawater - open intake
Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array

Flow Feed Conc Pressures Type No.

gpm  gpm gpm gfd psi psi
1-1 29%16.7 30.7 15.4 8.5 1.05 838.2 0.0 SWC3 1330 190x7
tom—t e ——— Raw water---+---Feed water----+----Permeate----- +---Concentrate---+
| Ton | my/1 CaCO3 | mg/1l CaCo03 | mg/1 CaCo3 | mg/1l Caco3 |
ot Fmmmmmm e frmr e o e +
{Ca | 186.1 464.0 | 186.1 464.0 | 0.5 1.2 | 371.7 926.8 |
Mg | 1185.0 4876.5 | 1185.0 4876.5 | 3.0 12.3 | 2367.0 9740.7 |
{Na 110100.0 21956.5 [10100.0 21956.5 | 122.4 Z266.1 |20077.6 43647.0 |
IK | 775.0 993.6 | 775.0 993.6 | 11.7 15.0 | 1538.3 1972.1 |
INH4 | 0.1 0.3 } 0.1 0.3 | 0.0 0.0 | 0.2 0.6 |
|Ba | 0.050 0.0 | 0.050 0.0 | 0.000 0.0 | 0.100 0.1
ISr | 1.760 2.0 | 1.760 2.0 | 0.004 0.0 | 3.516 4.0
|CO3 | 0.8 1.3 | 0.1 0.1 ] 0.0 0.0 | 0.1 0.2 |
|[HCO3| 137.9 113.0 | 116.0 95.1 | 2.2 1.8 | 229.8 188.4 |
]S04 | 2230.0 2322.9 | 2247.8 2341.4 | 6.1 6.3 | 4489.5 4676.5
[Cl1 ]18875.0 26622.0 }18875.0 26622.0 | 203.0 286.3 |37547.0 52957.7 |
|F | 4.0 10.5 | 4.0 10.5 | 0.1 0.2 | 7.9 20.8
INO3 | 0.1 0.1 0.1 0.1 ] 0.0 0.0 | 0.2 0.2 |
[Si02| 1.9 | 1.9 | 0.0 I 3.8 |
fommm o m e B e e T Lt frmm e Fommmm +
|TDS |33497.6 33492.8 349.0 66636.7 |
IpH | 7.8 7.0 5.3 7.3 |
SRR ittt +

Raw water Feed water Concentrate

Ca304 / Ksp * 100: 8% 8% 20%
Sr304 / Ksp * 100: 5% 5% 12%
BaSO4 / Ksp * 100: 163% 164% 380%
SiN2 saturation: 1% 1% 3%
Langelier Saturation Index 0.54 -0.34 0.54
Stiff & Davis Saturation Index -0.41 -1.29 -0.49
Ionic strength 0.65 0.65 1.29
Osmotic pressure 358.7 psi 358.6 psi 713.2 psi
These calculations are based on nominal element performance when operated
on a feed water of acceptable quality. No guarantee of system performance
is expressed or implied unless provided in writing by Hydranautics.
Hydranautics (USA) Ph: (760)901-2500 Fax:(760)901-2578 infoRhydranautics.com
Hydranautics (Europe) Ph: 31 5465 88355 Fax: 31 5465 73288
Hydranautics RO System Design Software, v. 7.00 (c) 2000 11/26/02
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Tampa Desal yr 2 Avg FWQ 27C.txt

BASIC DESIGN
RO program licensed to: Poseidon Resources Corporation
Calculation created by: **Dietrich

Project name: Huntington Beach DesalterPermeate flow: 4200000.0 gpd
HP Pump flow: 5833.3 gpm Raw water flow: 8400000.0 gpd
Recommended pump press.: 889.5 psi
Feed pressure: 851.6 psi Permeate recovery ratio: 50.0 %
Feedwater Temperature: 27.0 C(81F)
Raw water pH: 7.80 Element age: 2.0 years
Acid dosage, ppm (98%): 18.5 H2S04 Flux decline % per year: 5.0
Acidified feed COZ2: 19.7 Salt passage increase, %/yr: 7.0
Average flux rate: 8.5 gfd Feed type: Seawater - open intake
Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array
Flow Feed Conc Pressures Type No.
gpm gpm gpm gfd psi psi

1-1 2916.7 30.7 15.4 8.5 1.05 838.2 0.0 SWC3 1330 190x7
Stg Elem Feed Pres Perm Perm Beta Perm Conc Concentrate saturation level

no. pres drop flow Flux sal osm CaS04 SrS04 BaS0O4 Si0O2 Lang.

psi psi gpm gfd TDS pres

1-1 1 851.6 3.0 4.1 16.1 1.14 135.0 414.0 10 6 135 2 =0.2
1-1 2 848.6 2.4 3.3 12.9 1.13 160.3 472.9 12 7 230 2 0.0
1-1 3 846.2 2.0 2.6 10.0 1.11 190.1 531.5 14 8 265 2 0.2
1-1 4 844.1 1.8 2.0 7.6 1.09 224.3 586.4 15 9 299 2 0.3
1-1 5 842.4 1.6 1.5 5.8 1.07 261.1 636.5 17 10 330 2 0.4
1-1 6 840.8 1.4 1.1 4.4 1.05 301.5 680.8 18 11 359 3 0.5
1-1 7 839.4 1.3 0.8 3.1 1.04 346.2 715.1 20 12 381 3 0.5

These calculations are based on nominal element performance when operated

on a feed water of acceptable quality. No guarantee of system performance

is expressed or implied unless provided in writing by Hydranautics.
Hydranautics (USA) Ph:(760)901-2500 Fax:(760)901-2578 infoQhydranautics.com
Hydranautics (Europe) Ph: 31 5465 88355 Fax: 31 5465 73288

Page 2

E-4



TorayRO v 1.1.230 File: Carlsbad.tro 26 Nov 2002

r

TORAY REVERSE OSMOSIS ELEMENTS

Project:
Comments:

Prepared For:
Location:
Prepared By:
Date Prepared:

System Results

Fiow Rates Gal/day Concentrations mg/l
RO Feed 8400000 RO Feed TDS 33864
Permeate 4200000 Permeate TDS 226
Concentrate 4200000 Concentrate TDS 67500
Total Feed 8400000 Total Feed TDS 33865
Total Product 4200000 Total Product TDS 226
System Details Single Stage Design
Temperature: 27.0DecgC Water Type: Seawater - open

System Recovery: 50.0 %

Pass 1 Units: Pressure - Psi Flow - Gal/day TDS - mgl/l
Array 1 Recovery: 50.0% Concentrate TDS: 67500 Concentrate Flow: 4200000
Total Total Element Feed Perm Feed Delta Perm
Bank Vessels Elements Model Flow Flow Press Press TDS
1 190 1330 "ao20" 8400000 4199888 806 6.58 226
Total 190 1330 8400000 4199888 226
Concentration, Saturation and pH Data mg/l
lon Permeate Treated Feed Feed Concentrate
Ca 0.38 186 186 372
Mg 2.44 1185 1185 2367
Na 78.4 10463 10463 20847
K 6.56 775 775 1543
Ba 0.0001 0.05 0.05 0.0999
Sr 0.0036 1.76 1.76 3.52
NH4 0.0 0.0 0.0 0.0
Fe 0.0 0.0 0.0 0.0
HCO3 1.37 124 137 246
Ci 129 18875 18875 37620
S04 6.25 2243 2230 4480
NO3 0.002 0.1 0.1 0.2
F 0.0186 4.0 4.0 7.98
B 1.05 4.0 4.0 6.95
Si02 0.0181 1.9 1.9 3.78
Toray Incorporated © 2002 E-5 Page 1



TorayRO v 1.1.230 File: Carisbad.tro 26 Nov 2002
lon Permeate Treated Feed Feed Concentrate
PO4 0.0 0.0 0.0 0.0
CO3 1.29E-05 0.32 2.25 1.57
CcO2 12.8 12.8 2.24 12.8
TDS 226 33864 33865 67500
pH 5.2 7.0 7.8 7.27
Saturation Data (%)
CaSO4 0.0008 8.49 8.44 205
CaPO4 0.0 0.0 0.0 0.0
CaF2 4.18E-08 6.58 6.58 63.3
BaSO4 0.0286 169 168 300
Si02 0.0138 1.47 1.44 2.93
SrS0O4 0.0008 2.65 2.63 7.78
LSI -6.59 -0.47 0.38 0.67
Toray Incorporated © 2002 E-6 Page 2



TorayRO v 1.1.230 File: Carisbad.tro

nfiguration

System Type:

Feed Predosing?:
Feed Afterdosing?:
Interpass Dosing?:
Product Dosing?:
Feed CO2 Stripping?:
Interpass CO2
Stripping?:

Product CO2 Stripping?:

Raw Feed Bypass?:
First Pass Recycle?:
Interpass Pumping?:

Feed Information

Water Type:
Temperature, Deg C:
Feed pH:

Silt Density Index:

Yes
No
No
No
No

No

No
No
No
No

Seawater - open

27.0
7.8
4.0

Feed lon Concentration (mg/l)

Ca 186
Mg 1185
Na 10463
K 775
Ba 0.05
Sr 1.76
NH4 0.0
Fe 0.0
HCO3 137
Cl 18875
S04 2230
NO3 0.1
F 4.0
B 4.0
Si02 1.9
PO4 0.0
CO3 2.25
Cc02 2.24

System Flux, Flows and Recoveries

Average System Flux:
Feed Flow:

Product Flow:
Concentrate Flow:
First Pass Recovery:
System Recovery:

Torav Incornorated © 2002

8.55 Gal/ft2/day

System Summary

8,400,000.00 Gal/day
4,200,000.00 Gal/day
4,200,000.00 Gal/day

50.0 %
50.0 %

26 Nov 2002
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TorayRO v 1.1.230 File: Carlsbad.tro 26 Nov 2002
First Pass Array
Interbank Pressure Drop: 10.0 Psi
Bank 1 Back Pressure: 10.0 Psi
Number of Banks: 1 Total Elements: 1330
Bank # Vessels # Elements/Vessel Element Type Element Age
1 190 7 TM820-370 0
Chemical Treatment
Station Chemical Target pH
Feed Pre-Treat Sulfuric Acid 7
E-8

Toray Incorporated © 2002

Page 4



TorayRO v 1.1.230 File: Carisbad.tro

26 Nov 2002
Process Data
Flow Units: Gal/day
Pressure Units: psi
—~—+ Concentrate
4200000 |
T Net Feed
Feed »{o1
- Product
System Recovery
Flow Rates Gal/day Concentrations mg/l
RO Feed 8400000 RO Feed TDS 33864
Permeate 4200000 Permeate TDS 226
Concentrate 4200000 Concentrate TDS 67500
Total Feed 8400000 Total Feed TDS 33865
Total Product 4200000 Total Product TDS 226
System Data Single Stage Design
Temperature: 27.0Deg C
Stage 1

Fouling Allowance 90.0 %
Feed Pressure 806 Psi
interbank Loss 10.0 Psi
Element Age 0.0 Years
Interbank Boost Pressure Stage 1
Chemical Usage Chemical Ib/day kg/day Target pH
Feed Pre-Treat Sulfuric Acid 937 426 7.0

Torav Incorporated © 2002
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TorayRO v 1.1.230 File: Carlsbad.tro 26 Nov 2002
Stream Data

Units: Pressure - psi Flow - Gal/day TDS - mg/l Saturation - %

System Predosed 1st Pass Total System
Stream —-> Feed Feed Feed Permeate Product
Ca 186 186 186 0.38 0.38
Mg 1185 1185 1185 2.44 2.44
Na 10463 10463 10463 784 78.4
K 775 775 775 6.56 6.56
Ba 0.05 0.05 0.05 0.0001 0.0001
Sr 1.76 1.76 1.76 0.0036 0.0036
NH4 0.0 0.0 0.0 0.0 0.0
Fe 0.0 0.0 0.0 0.0 0.0
HCO3 137 124 124 1.37 1.37
Cl 18875 18875 18875 129 129
S04 2230 2243 2243 6.25 6.25
NO3 0.1 0.1 0.1 0.002 0.002
F 4.0 4.0 4.0 0.0186 0.0186
B 4.0 4.0 4.0 1.05 1.05
Sio2 1.9 1.9 1.9 0.0181 0.0181
PO4 0.0 0.0 0.0 0.0 0.0
co3 2.25 0.32 0.32 1.29E-05 1.29E-05
Cc02 2.24 12.8 12.8 12.8 12.8
TDS 33865 33864 33864 226 226
pH 7.8 7.0 7.0 5.2 5.2
LSI 0.38 -0.47 -0.47 -6.59 -6.59
Stiff-Davis -0.27 -1.12 -1.12 -6.44 -6.44
BaS0O4 Sat 168 169 169 0.0286 0.0286
CaS04 Sat 8.44 8.49 8.49 0.0008 0.0008
CaP0O4 Sat 0.0 0.0 0.0 0.0 0.0
CaF2 Sat 6.58 6.58 6.58 4 18E-08 4 18F-08
SrS0O4 Sat 2.63 2.65 2.65 0.0008 0.0008
SiO2 Sat 1.44 1.47 1.47 0.0138 0.0138
Flow 8400000 8400000 8400000 4200000 4200000
Temp, Deg C 27.0 27.0 27.0 27.0 27.0
Pressure 806 806 806 0.0 0.0
Osm 361 361 361 2.69 2.69
Pressure

E-10

Toray Incorporated © 2002 Page 6



TorayRO v 1.1.230 File: Carlsbad.tro

26 Nov 2002

Units: Pressure - psi Flow - Gal/day

System
Stream > Concentrate
Ca 372
Mg 2367
Na 20847
K 1543
Ba 0.0999
Sr 3.52
NH4 0.0
Fe 0.0
HCO3 246
Cl 37620
S04 4480
NO3 0.2
F 7.98
B 6.95
Si02 3.78
PO4 0.0
COo3 1.57
CcOo2 12.8
TDS 67500
pH 7.27
L3I 0.67
Stiff-Davis 0.14
BaS04 Sat 300
CaS04 Sat 205
CaPO4 Sat 0.0
CaF2 Sat 63.3
SrS0O4 Sat 7.78
SiO2 Sat 2.93
Flow 4200112
Temp, Deg C 27.0
Pressure 799
Osm 707
Pressure

Torav Incorporated © 2002

TDS - mg/l

E-11

Saturation - %

Page 7



TorayRO v 1.1.230 File: Carlsbad.tro

Pass 1, Bank 1

26 Nov 2002

Element Data

Units: Pressure - psi, Flow - Gal/day, TDS - mg/l, Saturation - %, Flux -

gal/ft2/day
Bank Permeate Back Pressure: 10.0
Elem 1 Elem 2 Elem 3 Elem 4 Elem 5 Elem 6 Elem7
Permeate lons
Ca 0.16 0.22 0.3 0.42 0.6 0.88 1.29
Mg 1.03 1.38 1.89 2.66 3.82 5.58 8.25
Na 33.1 44 .4 60.9 85.7 123 179 264
K 2.77 3.71 5.09 7.16 10.3 15.0 22.0
Ba 4.33E-05 5.80E-05 7.98E-05 0.0001 0.0002 0.0002 0.0003
Sr 0.0015 0.002 0.0028 0.004 0.0057 0.0083 0.0123
NH4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fe 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HCO3 0.58 0.78 1.07 1.5 2.14 3.11 4.58
Cl 54.6 731 100 141 202 295 435
S04 2.63 3.53 4.84 6.82 9.79 14.3 21.1
NO3 0.0009 0.0012 0.0016 0.0022 0.0032 0.0046 0.0067
F 0.0078 0.0105 0.0144 0.0203 0.0291 0.0424 0.0626
B 0.54 0.7 0.9 1.2 1.58 2.08 2.67
Si02 0.0076 0.0102 0.014 0.0198 0.0284 0.0414 0.061
PO4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CcOo3 2.17E-06 3.96E-06 7.65E-06 1.56E-05 3.31E-05 7.32E-05 0.0002
CO2 12.8 12.8 12.8 12.8 12.8 12.8 12.8
TDS 954 128 175 247 354 515 759
pH 4.84 4.96 5.1 5.24 5.39 5.55 571
LSl -9.16 -8.12 -7.03 -6.45 -5.95 -5.46 -4.99
Stiff-Davis -7.54 -7.17 -6.76 -6.33 -5.87 -5.41 -4.93
Conc Saturation
BaS04 Sat 197 227 255 277 291 297 300
CaS04 Sat 10.1 11.9 13.8 15.8 17.7 19.3 205
CaF2 Sat 10.3 15.8 234 329 43.5 54.0 63.3
SrS04 Sat 3.2 3.88 4,67 5.52 6.37 7.15 7.78
Si02 Sat 1.69 1.92 2.7 2.4 2.62 2.79 2.93
Flow
Feed 44211 38563 33822 29993 27019 24800 23207
Permeate 5648 4741 3829 2973 2219 1593 1101
Pressure
Feed 806 804 803 802 801 800 800
Net Driving 357 300 243 190 142 102 70.8
g;‘;;s“'e 1.39 1.18 1.01 0.87 0.77 0.7 0.66
Feed Osmotic 361 412 468 526 582 633 675
Other Parameters
% Recovery 12.8 12.3 11.3 9.91 8.21 6.42 4.75
B Conc Pol 1.14 1.13 1.1 1.09 1.08 1.06 1.05
A Value 3.03E-09 3.03E-09 3.04E-09 3.04E-09 3.04E-09 3.04E-09 3.04E-09
B Value 1.77E-08 1.77E-08 1.76E-08 1.75E-08 1.75E-08 1.74E-08 1.74E-08
Flux 15.3 12.8 10.4 8.05 6.01 4.31 2.98
E-12

Toray Incorporated © 2002
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TorayRO v 1.1.230 File: Carlsbad.tro

26 Nov 2002

WARRANTY DISCLAIMER. NO WARRANTIES ARE GIVEN IN CONNECTION WITH THIS SOFTWARE OR ITS USE. THIS SOFTWARE IS NOT
WARRANTED FOR MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. This software is provided as an aid for the design of reverse
osmosis systems incorporating membrane elements sold by Toray Industries, Inc., Toray Membrane America, Inc. and ROPUR AG. Such companies do
not assume any responsibilities or liability in connection with this software or any results obtained or damages incurred in connecticn with its use. The user
of the software shall be solely responsible for any designs created using the software and therefore shouid have the necessary technical skills and
experience to design reverse osmosis systems. Although it is anticipated that system designs will be reviewed by application engineers of one of the
companies mentioned above, such companies do not assume any responsibility or liability arising out of such review. Any warmranty of systems or system
designs will be provided only as expressly stated in a written document signed by an authorized representative of the company issuing the warranty.

E-13

Torav Incornorated © 2002
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TorayRO v 1.1.230 File: Carlsbad.tro

‘“TORAY”

Toray Industries, Inc. Membrane Products Dept.
8-1, Mihama 1-chome, Urayasu, Chiba 279-8550, Japan

TEL: (+81) 47-350-6030
Fax: (+81) 47-350-G0GG6

26 Nov 2002

TORAY Membrane America, Inc.

USA, South America, Canada

12520 High Bluff Drive, Suite 120 Tel: +1 (858) 523 0478
San Diego, CA 92130, USA Fax: +1 (858) 523 0861

Toray Incorporated © 2002

ROPUR AG
Europe, Middle East and Africa
Grabenackerstrasse 8

CH-4142 Munchenstein 1, Switzerland

E-14

Tel: +41 (61) 415 87 10
Fax: +41 (61) 41587 20
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TorayRO v 1.1.230 File: Carlsbad.tro

26 Nov 2002

TORAY REVERSE OSMOSIS ELEMENTS :

Project:
Comments:

Prepared For:
Location:
Prepared By:
Date Prepared:

)

System Results
Flow Rates Gal/day Concentrations mg/l
RO Feed 8400000 RO Feed TDS 33864
Permeate 4200000 Permeate TDS 257
Concentrate 4200000 Concentrate TDS 67470
Total Feed 8400000 Total Feed TDS 33865
Total Product 4200000 Total Product TDS 257
System Details Single Stage Design
Temperature: 27.0Deg C Water Type: Seawater - open
System Recovery: 50.0 %
Pass 1 Units: Pressure - Psi Flow - Gal/day TDS - mg/l
Array 1 Recovery: 50.0% Concentrate TDS: 67470 Concentrate Flow: 4200000
Total Total Element Feed Perm Feed Delta Perm
Bank Vessels  Elements Model Flow Flow Press Press TDS
1 190 1330 T'\g%o' 8400000 4199984 800 6.61 257
Total 190 1330 o 8400000 4199984 N - 257
Concentration, Saturation and pH Data mgl/l
lon Permeate Treated Feed Feed Concentrate
Ca 0.44 186 186 372
Mg 2.79 1185 1185 2367
Na 89.5 10463 10463 20837
K 7.48 775 775 1543
Ba 0.0001 0.05 0.05 0.0999
Sr 0.0041 1.76 1.76 3.52
NH4 0.0 0.0 0.0 0.0
Fe 0.0 0.0 0.0 0.0
HCO3 1.56 124 137 246
Cl 147 18875 18875 37602
S04 7.13 2243 2230 4479
NO3 0.0023 0.1 0.1 0.2
F 0.0212 4.0 40 7.98
B 1.06 4.0 4.0 6.94
Si02 0.0208 1.9 1.9 3.78
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lon Permeate Treated Feed Feed concentrate
PO4 0.0 0.0 0.0 0.0
CO3 1.70E-05 0.32 2.25 1.56
co2 12.8 12.8 2.24 12.8
TDS 257 33864 33865 67470
pH 5.26 7.0 7.8 7.27
Saturation Data (%)
CaS0O4 0.001 8.49 8.44 20.5
CaPO4 0.0 0.0 0.0 0.0
CaF2 6.60E-08 6.58 6.58 63.2
BaS0O4 0.0363 169 168 300
Si02 0.016 1.47 1.44 2.93
SrSO4 0.001 2.65 2.63 7.78
LSl -6.39 -0.47 0.38 0.67
E-16
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Svstem Confiqurati

System Type:

Feed Predosing?:
Feed Afterdosing?:
Interpass Dosing?:
Product Dosing?:
Feed CO2 Stripping?:
Interpass CO2
Stripping?:

Product CO2 Stripping?:

Raw Feed Bypass?:
First Pass Recycle?:
Interpass Pumping?:

Feed Information

Water Type:
Temperature, Deg C:
Feed pH:

Silt Density Index:

Yes
No
No
No
No

No

No
No
No
No

System Summary

Seawater - open

27.0
7.8
4.0

Feed lon Concentration (mg/f)

Ca 186
Mg 1185
Na 10463
K 775
Ba 0.05
Sr 1.76
NH4 0.0
Fe 0.0
HCO3 137
Ci 18875
S04 2230
~ - NO3 - 01
F 4.0
B 4.0
Si02 1.9
PO4 0.0
co3 2.25
co2 2.24

System Flux, Flows and Recoveries

Average System Flux:
Feed Flow:

Product Flow:
Concentrate Flow:
First Pass Recovery:
System Recovery:

Torav Incorporated © 2002

8.55 Gal/ft2/day
8,400,000.00 Gal/day
4,200,000.00 Gal/day
4,200,000.00 Gal/day
50.0 %

50.0 %
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First Pass Array
Interbank Pressure Drop: 10.0 Psi
Bank 1 Back Pressure; 10.0 Psi
Number of Banks: 1 Total Elements: 1330
Bank # Vessels # Elements/Vessel Element Type Element Age
1 190 7 TM820-370 2
ical m
Station Chemical Target pH
Feed Pre-Treat Sulfuric Acid 7

E-18
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Process Data
Flow Units: Galiday
Pressure Units: psi
+ Concentrate
4200000 ]
T Net Feed
Feed —{s% s
+ Product
System Recovery
Flow Rates Gal/day Concentrations mqg/l
RO Feed 8400000 RO Feed TDS 33864
Permeate 4200000 Permeate TDS 257
Concentrate 4200000 Concentrate TDS 67470
Total Feed 8400000 Total Feed TDS 33865
Total Product 4200000 Tota! Product TDS 257
System Data Single Stage Design_
Temperature: 27.0Deg C
Stage 1
Fouling Allowance 90.0 %
Feed Pressure 800 Psi
interbank Loss 10.0 Psi
Element Age 2.0 Years
interbank Boost Pressure Stage 1
Chemical Usage Chemical Ib/day kg/day Target pH
Feed Pre-Treat Sulfuric Acid 937 426 70
E-19
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Stream Data

Units: Pressure - psi Flow - Gal/day TDS - mg/l Saturation - %

System Predosed 1st Pass Total System
Stream --—-> Feed Feed Feed Permeate Product
Ca 186 186 186 0.44 0.44
Mg 1185 1185 1185 2.79 2.79
Na 10463 10463 10463 89.5 89.5
K 775 775 775 7.48 7.48
Ba 0.05 0.05 0.05 0.0001 0.0001
Sr 1.76 1.76 1.76 0.0041 0.0041
NH4 0.0 0.0 0.0 0.0 0.0
Fe 0.0 0.0 0.0 0.0 0.0
HCO3 137 124 124 1.56 1.56
Cl 18875 18875 18875 147 147
S04 2230 2243 2243 7.13 7.13
NO3 0.1 0.1 0.1 0.0023 0.0023
F 4.0 4.0 4.0 0.0212 0.0212
B 4.0 4.0 4.0 1.06 1.06
Sio2 1.9 1.9 1.9 0.0208 0.0208
PO4 0.0 0.0 0.0 0.0 0.0
CO3 2.25 0.32 0.32 1.70E-05 1.70E-05
CO2 2.24 12.8 12.8 12.8 12.8
TDS 33865 33864 33864 257 257
pH 7.8 7.0 7.0 5.26 5.26
LSl 0.38 -0.47 -0.47 -6.39 -6.39
Stiff-Davis -0.27 -1.12 -1.12 -6.28 -6.28
BaS04 Sat 168 169 169 0.0363 0.0363
CaS04 Sat 8.44 8.49 8.49 0.001 0.001
CaPO4 Sat 0.0 0.0 0.0 0.0 0.0
CaF2 Sat 6.58 6.58 6.58 6.60E-08 6.60E-08
SrSO4 Sat 2.63 2.65 2.65 0.001 0.001
SiO2 Sat 1.44 1.47 1.47 0.016 0.016
Flow 8400000 8400000 8400000 4200000 4200000 -
Temp, Deg C 27.0 27.0 27.0 27.0 27.0
Pressure 800 800 800 0.0 0.0
osm 361 361 361 3.07 3.07

Pressure
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Units: Pressure - psi Flow - Gal/day

System
Stream ---> Concentrate
Ca 372
Mg 2367
Na 20837
K 1543
Ba 0.0999
Sr 3.52
NH4 0.0
Fe 0.0
HCO3 246
Cl 37602
S04 4479
NO3 0.2
F 7.98
B 6.94
Si02 3.78
PO4 0.0
CcO3 1.56
cO2 12.8
TDS 67470
pH 7.27
LS! 0.67
Stiff-Davis 0.14
BaS0O4 Sat 300
CaS04 Sat 20.5
CaP04 Sat 0.0
CaF2 Sat 63.2
SrS04 Sat 7.78
Si02 Sat 2.93
Flow 4200016
Temp, Deg C 27.0
Pressure 793
Osm 707
Pressure

Toray Incorporated © 2002
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Pass 1, Bank 1

26 Nov 2002

Element Data

Units: Pressure - psi, Flow - Gal/day, TDS - mg/l, Saturation - %, Flux -

Bank Permeate Back Pressure: 10.0

gal/ft2/day

Elem 1 Elem 2 Elem 3 Elem 4 Elem 5 Elem 6 Elem?7
Permeate lons
Ca 0.19 0.25 0.35 0.47 0.66 0.96 1.39
Mg 1.21 1.62 2.22 2.97 4.23 6.11 8.84
Na 39.1 52.3 71.6 954 136 196 282
K 3.27 4,37 5.99 7.98 114 16.4 23.6
Ba 5.11E-05 6.84E-05 9.39E-05 0.0001 0.0002 0.0003 0.0004
Sr 0.0018 0.0024 0.0033 0.0044 0.0063 0.0091 0.0131
NH4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fe 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HCQO3 0.69 0.92 1.25 1.67 2.37 3.41 4.9
Cl 64.4 86.1 118 157 224 322 465
S04 3.11 4.16 57 7.6 10.8 156 226
NO3 0.001 0.0014 0.0019 0.0025 0.0035 0.005 0.0072
F 0.0092 0.0124 0.0169 0.0226 0.0322 0.0464 0.067
B 0.55 0.71 0.92 1.21 1.58 2.06 2.62
SiO2 0.0087 0.0117 0.0161 0.0226 0.0322 0.0464 €.0669
PO4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
COo3 3.06E-06 5.57E-06 1.07E-05 1.95E-05 4.09E-05 8.85E-05 €.0002
CO2 12.8 12.8 12.8 12.8 12.8 12.8 12.8
TDS 113 150 206 274 391 563 811
pH 4,91 5.03 517 5.29 543 5.68 5.74
LSI -9.09 -7.39 -6.73 -6.29 -5.81 -5.35 -4.91
Stiff-Davis -7.33 -6.96 -6.56 -6.19 -5.75 -5.3 -4.85
Conc Saturation
BaSO4 Sat 197 226 254 276 290 297 300
CaS04 Sat 10.0 11.8 13.7 15.7 17.5 19.2 20.5
CaF2 Sat 10.2 15.7 23.1 32.3 42.8 534 63.2
SrS0O4 Sat 3.19 3.86 4.63 5.47 6.32 7.1 7.78
Si02 Sat 1.69 1.92 2.16 2.39 2.6 2.78 2.93
Flow
Feed 44211 38622 33929 30128 27165 24930 23290
Permeate 5589 4693 3800 2964 2235 1640 1184
Pressure
Feed 800 798 797 796 795 794 794
Net Driving 352 296 241 188 143 105 75.9
g: ‘;;S“’e 1.39 1.18 1.01 0.88 0.78 0.71 0.66
Feed Osmotic 361 411 467 524 579 630 672
Other Parameters
% Recovery 12.6 12.2 11.2 9.84 8.23 6.58 5.09
B Conc Pol 1.14 1.13 1.11 1.09 1.07 1.05 1.04
A Value 3.04E-09 3.04E-09 3.04E-09 3.05E-09 3.05E-09 3.05E-09 3.05E-09
B Value 2.08E-08 2.07E-08 2.06E-08 1.95E-08 1.95E-08 1.94E-08 1.94E-08
Flux 15.1 12.7 10.3 8.02 6.05 4.44 3.21
E-22
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WARRANTY DISCLAIMER. NO WARRANTIES ARE GIVEN IN CONNECTION WITH THIS SOFTWARE OR TS USE. THIS SOFTWARE IS NOT
WARRANTED FOR MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. This software is provided as an aid for the design of reverse
osmosis systems incorporating membrane elements sold by Toray Industries, Inc., Toray Membrane America, Inc. and ROPUR AG. Such companies do
not assume any responsibiiities or liabllity In connection with this software or any results obtainea or damages Incufred in connection with Its use. The user
of the software shalt be solely responsible for any designs created using the software and therefore should have the necessary technical skills and
experience to design reverse osmosis systems. Although it is anticipated that system designs will be reviewed by application engineers of one of the
companies mentioned above, such companies do not assume any responsibility or liability arising out of such review. Any warranty of systems or system
designs will be provided only as expressly stated in a written document signed by an authorized representative of the company issuing the warranty.
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