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£Z ROSA System Selection and Data Entry
File Options Calculation  Help
Project MName: |Sa.mple Projection Sysiem Perm Flow: 020 m3A

System Feed Flow: 133 m3id
Case Number: |1 - Add Remove System Recovery: 1500 %o

Project Information:

Project Tndo

||

Design Note for this Case:

z
| Project Preferences
Analysis By: |tlleater T{%ﬂg:i;ﬂji;m Unit
E Company Name: |shakespear " Fahrenheit
& Balance Analysis with: |, -

I Small Commercial System

Select a Unit Set: |Flow: m3/d, Pressure: bar  ~

Flow: gpd, Presswre: psig
Flow: 103/, Pressure: bar
Flow: m3/d, Pressure: bar

Configuration |

Unit set used: m3/d (Flow); bar (pressure) html 18,/04/2008
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File Options Calculation Help

Project Name: |Sa.mple Projection

System Perm Flow: 020 m3/d
System Feed Flow: 133 mzrd

Case Number: |1 - Add Remaove System Recovery: lﬁ %o
Water |RO Permeate SDI <1 =
£ | Tonic Analysi{RO Permeate SDI < 1
5 Well Water SDI < 3 I~ Specify individual solutes
2111?1(9 iupp}}' “:gi i TDS: 2,000 mag/l
Swrface Supply SDI < 5 20
Tertiary E;lflllugm (Microfiltration) SDI < 3 Feed Temp.: 250 C
> Amm“rlTe-rtim}' Effluent {Conventional) SDI < 5 Feed pH: 7.6
Potassi{ Seawater (WellMF) SDI < 3 Feed: | 133 m3id
1 Sodium| Seawater {Oplen Intake) SDI < 5
= Magnesium (Mg) |IJ.IJIJIJ 0.000 0.000 0.00
Calcium (Ca) |IJ.IJIJIJ 0.000 0.000 0.00
= Strontium (Sr) |IJ.IJIJIJ 0.000 0.000 0.00
Barium (Ba) |I].IJI]IJ 0.000 0.000 0.00
'E Carbonate (CO3) |IJ.IJI.'IIJ 0.000 0.000 0.00
4 Bicarbonate (HCO3) |IJ.IJIJIJ 0.000 0.000 0.00
Nitrate (NO3) |I].IJI]IJ 0.000 0.000 0.00
L Chloride (Cl) |1213.25IJ 1711.069 (34221 |1213.25
Fluoride (F) |IJ.IJIJIJ 0.000 0.000 0.00
| Sulfate (SO4) |I].IJI]IJ 0.000 0.000 0.00
é Silica (Si02) |IJ.IJIJIJ n.a. n.a. 0.00
E Boron (B) |IJ.IJIJIJ n.a. na. n.a.
Unit set used: m3/d (Flow); bar (pressure) il 18/04/2008
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ifﬁ ROSA System Selection and Data Entry
File Options Calculation  Help
Project Mame: |Sa.mple Projection Sysiem Perm Flow: 020 m3d
System Feed Flow: 133 m3d
Case MNumber: |1 - Add | Bemove | System Recovery: 1500 %o
Water |Well Water §DI < 3 ~|  Total Numher of Feed Streams: | 1 ﬂ
£ | Tonic Analysis
¥ Feed Pct: [100.0 0 Feed Number: |3 - v Specify individual solutes
ppm Total DS: 498.5( mg/1
L mel | cacos | ™9 | cone. Feed Temp.: 220 C
Ammonium (NH4) |0.000 0.000 0.000 0.00 Feed pH: 1.7
Potassium (K) 4.701 6.011 |I].12I] 4.70 Feed: 1.33 m3/d
E Sodium (Na) 120.271  |261.572 |5.231 120.27
Magnesinm (Mg) 5.013 24.321 |l].4Sﬁ 5.01
Calcium (Ca) 12.428  |31.008 |I].l52l] 12.43 - —_—
- Strontium (Sr) 2405 (2745 o055 241 1arge Saance:
Barium (Ba) 0.10 0.073 |I].I]I]15 0.10
g Carbonate (CO3) 0.789 1.315 |l].l]26 0.79 Cations: 6.51
4 B?carbnnate (HCO3) (219.864 |180.202 |3.ﬁl]4 219.86 Anions: m
b |Nitrate (NO3) 4.997 4.030 |I].I]Sl 5.00
|| Chloride (C1) 39.975 |56.377 |1.128 39.98 Balance: 0.00
Fluoride (F) 0.200 0.526 0.011 0.20
| Sulfate (SO4) 79950 (83281  |1.666  |79.95 Note: Any changes in raw feed water
Silica (Si02) 7.000 na na 7.00 cormposition will affect scaling
- = = . calculation. Please review scaling
5 Boron (B) 0.000 n.a. na. n.a. calculation.
Unit set used: m3/d (Flow); bar (pressure) html 18/04/2008
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£- ROSA System Selection and Data Entry

File DOptions Calculation Help

Project Mame: |Sa.mp1e Projection

Case Number: |1 - Add Remove

System Perm Flow: 0.18 gpm
System Feed Flow: 024 gpm
System Recovery: 7500 %

([ Scaling Calculation Options
¢ No Chemicals Added Scale Calculation
ﬁ ™ User Adjusted pH Values
- " Ion Exchange Softening
E Messages:
Antiscalants are required. Consult your antiscalant manufacturer for Recovery: TS.IJIj %
| |dosing and maximum allowable system recavery. Temp.: m c
Feed Adj.Feed | Concenirate Used In Calculation:
¥ » [pH 77 77 83 ' Original Feed
LSI -0503 0503 1239 " Adjusted Feed
| Stiff & Davis Index 0207 0207 1455
TDS (mg/1) 498 59 498.60 1,994
Ionic Sivengih (molal) 0.0079 0.0079 00318
E HCO3 (mg/T) 21986 219.86 87946
& COZ2 (mgT) 605 6.05 6.05
CO3 (mg/T) 0.79 0.79 316
CaS04 (%0 Saturation) 025 025 2.76
BaS504 (%0 Saturation) 26365 263 .65 3,389
i Sr304 (%0 Saturation) 5.73 5.73 3497
CaF2 (%0 Saturation) 0.066 0066 423
=1 5102 (%0 Saturation) 588 588 1793
Mg(OH)2 (%0 Saturation) 000051 0.00051 0.033
Unit set used: gpm (Flow); psig (pressure) hitml 18/04/2008
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£:'ROSA System Selection and Data Entry

File QOptions Calculation  Help

Project Mame: |Sa.mple Projection

Case Mumber: |1 - Add Remove

System Perm Flow: 0.18 2pm
System Feed Flow: 024 gpm
System Recovery: 7500 %

([ Scaling Calculation Options
" No Chemicals Added
£ " User Adjusted pH Values
- " Ion Exchange Softening
E Messages:
Antiscalants are required. Consult your antiscalant manufacturer for Recovery: 75.00 o
| |dosing and maximun allowable system recovery. T 1m0 C
3 Feed Adj.Feed | Concemirate Used In Calculation:
& Ty [pH 77 6.6 721 ¢ Original Feed
LSI 0503 1748 0010 & Adjusted Feed
| Shff & Davis Index 0207 -1.066 0.183
TDS (mg/1) 49850 48520 1941 Dosing Chermical: Im
Ionic Sirength (molal) 0.0079 00085 0.034
-E HCO3 (mg/) 21986 15524 62094 pH: 66 GO
& €02 (mg/T) 605 5320 5320
€03 (mg) 079 004 0.18 Concentrate LsI: | 0-010
CaS04 (%0 Saturation) 02s 042 442
Ba504 (%0 Saturation) 263.65 43534 5214
i Sr504 (% Saturation) 573 046 5449
CaF2 (%o Saturation) 0066 0.066 423
= 5i02 (% Saturation) 588 5.60 2353
Mg(OH)2 (% Saturation) 000051 0.00000 000021
Unit set used: gpm (Flow); psig (pressure) html 18/04/2008
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£ ROSA System Selection and Data Entry

File Optionz Calculation Help
Project IHame: |Sa.mple Projection System Perm Flow: 0.18 pm
System Feed Flow: 024 zpm
Case Number: |1 e Add Remove | System Recovery: ’ﬁ o
(" [ Scaling Calculation Options
E :. Nu Clle]}-'ica]s Adﬂ_eﬂ , ..... Scalecalcu]ﬂtiull ..... Ca Leakage: ’T mg,rL
User Adiusted pH Va..lues . ’—I]
% * Jon Exchange Softening Mg Leakage: mg/L
Feed Adj.Feed | Concenirate Recovery: ,ﬁ %
| [ » [pH 7T 77 83 Temp.: 20 C
LSI 20503 2508 0856 e .
3 SHff & Davis Index 0207 1857 0609 Used In Calculation:
M TDS (mg/1) 49859 50448 2018 " Original Feed
Tonic Strength (molal) 0.0079 0.0074 00295 ' Adjusted Feed
- HCO3 (mg/D) 21986 21986 879.46
CO2 (mgT) 605 605 605
CO3 (mg/T) 0.79 0.79 316
'-EI CaS504 (% Saturation) 02s 0.0020 0023
“ BaS04 (% Saturation) 26365 00 0.0
SrS04 (% Saturation) 573 0o 00
CaF2 (% Saturation) 0066 000053 0034
$i02 (% Saturation) 588 588 1793
é Mgz(OH)2 (% Saturation) 0.00051 00 00
1=
Unit set used: gpm (Flow); psig (pressure) himl 18/04,/2008
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£ ROSA System Selection and Data Entry

File Optionz Calculation Help

Project Name: |Sa.mple Projection

System Pexrm Flow: 75000 Epm
System Feed Flow: 1000 gpm

Case Mumber: |1 - Add Remove System Recovery: 7500 %
ﬁ # of Pass(es): |T ill
%‘ Current Pass:|Fass1 ¥
Configuration for Pass 1 - -
 urmber of Staees In o WS T 75000 gpm  Recirculation Loops
umber of Stages In Pass: v
=1 Fararer li’?SﬂI] 0% [~ Blend Permeate
[~ Pass 1 Cone. to Pass 1 Feed:
E Fouling Factor: 0.5  FeedFlow 1,000 gpm
Operating Temp: 220 C PermFlux: 25.00 gfd
Configuration for Stage 1 in Pass 1 System Configuration

| Select a Stage in the Pass:|Stage 1 ~

E Feed Pressure: Mone psi; C

! . P onc.

2| Back Pressure: Nome Sl Eﬂim::qi,enc}r 80 0

Same Back Pressure for all stages: v Feed
> | MNumber of Pressure Vessels in Stage: 18
Number of Elements in Each Vessel: 6 crme ate
é Total Number of Elements in Stage: 108
£ | Product Name: |BW30.400 Specs |
Use the Same Element in the pass: v Perform Calculations |

Unit set used: gpm (Flow); psig (pressure) D:\CaEACOI CalRONGENCal ICO=EIE @ 4ECa EOaialENACE|  20/04/2008
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w. Standard Products

&

Element Area Pres. Flow Rej. Conc. Salt Recov
(ft2) {psi) (gpd) % PpPR %
TU30-4040 82 225 2.400 99 .5 2000 NaCl 15 &
BU30-4040 82 225 2.400 99 .5 2000 NaCl 15
BV30LE-4040 82 150 2.300 99.2 2000 NaCl 15
LP-4040 87 145 2.700 99 .2 500 NaCl 15
XLE-4040 87 100 2.600 99.0 500 NaCl 15
TU30HP-4641 133 225 5.150 99.0 2000 NaCl 15
B¥30-330 330 225 7.500 99.5 2000 NaCl 15
B¥30-365 365 225 9.500 99 .5 2000 NaCl 15
B¥30-365 FR 365 225 9.500 99.5 2000 NaCl 15
BY30-400 400 225 10.500 99 .5 2000 NaCl 15
BVY30-400 FR 400 225 10.500 99 .5 2000 NaCl 15
BY30-400-/341i 400 225 10,500 99 .5 2000 NaCl 15
BVY30-4401 440 225 11.500 99 .5 2000 NaCl 15 ¥
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£- ROSA System Selection and Data Entry
File Optionz Calculation Help
Project Name: |Sa.mple Projection System Perm Flow: 750.16 Epm

System Feed Flow: 1025 gpm
Case Number: |1 - Add | Remove System Recovery: 7317 %

. . *+ No Degasification
Dosing Chemical: |None - g # of P 7 =
ﬁ e " Pct Carhon Removal of Pass(es) E =1
% AdjustedpH: | Nome (" €02 Pressure (atm) Current Pass:|Pass2
Configuration for Pass 2 — -
— Number of Staoes InFass: [ TP 67516 gpm  Recirculationloops
umber of Stages In Pass: - ] i gpm
= Recovery: 90.00 oy v B = 7500
il [ Pags 2 Conc. to Pass 2 Feed:
E Fouling Factor: 0.5  Feed : 750.17 gpm
Operating Temp: 220 C PermFlux: 13.75 gfi
Configuration for Stage 1 in Pass 2 System Configuration
Select a Stage in the Pass:|Stage 1~
Conc #1
_E Boost Cale
; + Pump
g : TNy S1, "
2| Back Pressure: one pSL Efficiency 80 oy Feed Petm #1 becomes
Same Back Pressure for all stages: |v Hee i
— i B
Number of Pressure Vessels in Stage 12 s
Nutiher of Elements in Each Vessel: 6
é Total Number of Elements in Siage: T2 Blend Flsmicein
g Product Name: |XLE-440 v| Specs
Use the Same Element in the pass: v Perform Calculations
Unit set used: gpm (Flow); psig (pressure) C:'\Documents and Settings\WADDAH My Documents'Sample ] 20/04/2008
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£ ROSA System Selection and Data Entry
File Optionz Calculation  Help
Project Name: |Sample Projection Sysiem Perm Flaw: 75005 Zpm

System Feed Flow: 1025 gpm
Cage Number: |1 - Add Renwove System Recovery: 7317 %o

§ # of Pass(es): |? j
B
E\ Current Pass:|Pass1 =
Configuration for Pass 1 . . Recvele Flow:
o . ITLI Perm Flow: 82506 gpm Recirculation Loops ye
umber of Stages In Pass: -
= Recovery: 7501 04
3 Foulinz Factor: 'W Feed Flow: 1,100 gpm
& . [v Pass 2 Conc. to Pass 1 Feed: T495 gpm
Operating Temp: 220 C Perm Flux: 13.75 gfd
Configuration for Stage 2 in Pass 1 |Check if pou want 2nd pass concentrate to be recycled to 13t pazs |
— o oy =
Select a Stage in the Pass: S 2i~
- Conc#1
E Boost 40,00 Psy
: ,7 ; Pungp
= . 5L
&| Bark Pressure: Mone pSk Efficiency 80 op Feed Ferm #1 hecomes
Same Back Pressure for all stages: v Feed 2
— i A
MNumiher of Pressure Vessels in Stage 18 p—
MNumher of Elements in Each Vessel: [
é Total Number of Elemenis in Siage: 108 Blend Permeate
g Product Name: |BW30-400 = B
Use the Same Element in the pass: v Perform Calculations |
Unit set used: gpm (Flow); psig (pressure) D:\CAEACOI CAURONGENCAI ICOREIE = 4ECa EQaialENGCE|  20/04/2008
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£ ROSA System Selection and Data Entry
File Optiong Calculation  Help
Project [MName: |Sa.mple Projection System Perm Flow: 4,089 m3d
Sysiem Feed Flow: 5589 m3/
Cage Number: |1 - Add | Remove | System Recovery: 7317 %0
q q " Mo Degasification
Dos Chemical: | N - £ ] |
£ e Hzmswo ; C* Pet Carhon Removal #of Pass(es): 2] 1
% Adjusted pH: (¥ CO2 Pressure (atm) | 000 Current Pass: |[Fass2 =
Configuration for f e - -
s Py Flow: ags0msg  Recirculation Loops
(| Number of Stages In Pass: ,TJ v Blend Permeate 408.82 m3fd
Recovery: 90.00 95
[ Pass 2 Conc. 1o Pass 2 Feed:
3| Fouling Factor: 0.g5  FeedFlow: 4,089 m3/d
[>7]
Operating Temp: 220 C PermFlux: 2605 lmh
Configuration for Stage 1 in Pass 2 System Configuration
L
Select a Stage in the Pass:|Stage 1 ~
Conc#l
E Boost Cale -
; P
2 : bar ;P
% | Back Pressure: None Efficiency | 80 % Feed Perm él becomes
Same Back Pressure for all stages: |v Heerl:
7— | Number of Pressure Vessels in Stage: 12 Conc i
Number of Elements in Fach Vessel: 6
é Total Mumber of Elements in Stage: 72 Blend Permeate
2 Product Mame: |XLE-440 v| _Specs
Use the Same Element in the pass: v Perform Calculations |
Unit set used: m3/d (Flow); bar (pressure) C:\Documents and Settings\WADDAH My Documents'Sample | 20/04/2008

PH Aad Jaaas g < jldl 0k <l jLa ey e (110 ) J2i
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¢ dusraall ciloghad g Joliall g gitidh Loild —~5-1
¢ (TDS) a Jia paabiaill iliah 5 Ao DU cila shaall goan el Uiy cuiluaa 3 o il
ad gl Lay) Balatd g Saa gl 6N Salaiud) ¢ Ada ye JS0 laa gy Alaaiacall ol yall ¢ clidas)
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Flaw Water TDS 4895.559 mgil s System Recovery (2401 7316 %
Water Classification Well Water SDI = 3 Fonling Factor (Pass 17 0.85
Feed Temperature 2200C Fouling Factor (Pass 21 0.85

Pazz # Pazz 1 Pazz 2
Stape # 1 2 1 2
Elament Type BWI30-400 (BW20-400| XLE-440 [ ZLE-440
Pressure Vessels per Stage 12 12 12 12
Elements per Pressure Vessel & & & &
Tatal Humber of Elements 108 108 72 72
Fass Average Fhax 23.34 lmh 2605 Imh
Stage Lverage Fhix 2520 lmh [ 23,458 Imh |31.12 Imh|20.97 nh
Permeate Bacl Pressure 0.00bar | 0.00bar | 0.00bar | 0.00 bar
EBooster Presmure 0.00bar | 276bar | 0.00bar | 0.00 bar
Chemical Dose - -
Energzy Conmumption 062 E'Whims 0.27 E'Whims
Pazz 1 Pazsz 2
Floawr Prezsure| TDS Flow Prezzure| TDS
Seam¥) @ity | han) |emgD PV i) | har) jmel
1 558852 0oo o [498.5%9 14 4496 54 - 540
2 599982 poo o (47397 24 4058771 0.00 540
3 B2T217 1097 | 53550 34 4408 54 705 .07
4 27255 g0z (187213 54 2laas 310 (45793
5 177585 g0z (187212 Bd -1.02 310 (4575
& 150508 0z (187212 Th 38719591 - 1.25
7 44985 54 - 5.40 E 408,82 0.00 5.40
T % Recovery 74,95 E 408 .85 310 [45793
Y 408873 0.00 162
Tards % Recovery Q0.02

RO




Project Information:

System Details - Pass1
Feed Flow to Stage 1

Feed Pressure 10.07 bar
Fouling Factor 0.85

Chern. Dose (100% H2S04) o.00 mg/l

Total Active Area Sozf.56 Mz
TWater Classification: Well Water DI = 3

fz7e.17 mad
Faw Water Flow to System  5588.52 m3/d

Feed Temperature
Feed TDE

MNurnber of Elernents

Awerage Pass 1 Flux
Bypass Blending Flow  408.82 ma/d

Pass 1 Permeate Flow 4406.54 m3/d
Pasz 1 Fecovery

74.05 %
22.0 0

473.07 mg/l

216

23.24 lmh

Osmotic Pressure:

Feed o0.27 bar

Concentrate 1.05 bar

Awerage  0.66 bar

Awverage NDP 8.86 bar

Power 115,66 KW
Specific Energy 0.6z Kahfma

Ferm
TDE
{mg/l)
.94
726

Systern Recovery 7316 % Conc. Flow from Pass 2 408.82 m3/d
Feed Flow Feed Recirc Conc Conc Perm Avg Perm Boost
Stage Element #FV #Ele (mzfd) Press Flowr Flowr Press Flow Flux Press Press
(bary (m3/d) (m3/d)  (bar) (mzfd) (lmh) {bary {bar?y
1 BW3o-4qoo 18 6 fzv=.a7 1062 272,55 4037.00 7.05 =235.07 =23.20 .00 0.00
2 BWW3o-400 18 b 4037.00 10.26 0.00 1775.63 o002 2261.46  23.48 .00 2.76
Pags Streams
(mg/1 as lon)
Adjusted Feed Concentrate Permeate
MName Feed =
Initial After Fecycles Stagei | Stagez | Stagei | Stagez | Tofal
IH4 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
B 4.70 4.70 5.08 el 17.07 0.23 o.46) 0.35
IRES 1z0.27| 14680 155.84| 241.67 547.25 o0.01 1.75 1.=28
g 5.01 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
Ca 12.43 0.10 0.11 0.16 0.37 0.00 0.00| 0.00
Sr .41 o.o00 0.00 0.00 0.00 0.00 0.00| 0.00
Ba 0.10 o.o00 0.00 0.00 0.00 0.00 0.00| 0.00
COa 0.70 0.70 o0.88 =.08 B.00 0.00 o.00| 0.0
HCOS =10.86] =210.86 =393.40/  260.38 Bo6.01 1.55 .00 =91
I [ g.00 g.00 5.45 B.27 17.02 0.35 o.70| 0.53
C1 250,08 20,08 42,42 65.78 148.073 0.24 0.500 o0.37
F 0.20 o.20 o.21 0.373 0.75 0.00 0.00| 0.00
S04 70.05 70.05 B4.07 131.38 zgr.05 0.31 0.67 0.49
Boron 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
Si0z 7.00 7.00 7.43 11.52 z0.07 0.05 0.10[ o0.07
COz= 6.05 f.00 G.11 G.57 B.o4 6.13 7.08| 6.6z
TDS 408.50| 504.48 535.50| 8=20.36] 187z.12 3.5¢4 7.26) 5.40
pH 770 .70 el .06 B.03 5.64 .87 s5.78
Stage Details -- Pass1
Pertn Flow Pertn TDS Feed Flow Feed TDS  Feed Press
Stage 1 Element Recovery (m3/d) (mg/1) (ma/d) (mg/1) (bar}
1 0.07 2.2 =.605 348.45 535.50 10.62
=) 0.07 o217 .06 225,04 g73.04 10.04
3 0.07 21.04 .32 302,87 f15.55 0.50
4 0.07 @0.03 3.73 =81.83 fBh1.17 Q.02
5 0.07 10.14 4.20 =61.80 711.37 g.5o
o] o.08 18.28 4.73 242,06 7G7.04 g.z0
Pertn Flow Pertn TDS Feed Flow Feed TDS  Feed Press
Stage 2 Element Becovery (m3/d) (me/1) (m3/d) (me/1) (bar)
1 0.10 22,07 4.41 z24.20 Bz0.36 10.26
=) 0.11 22,16 5.18 201.31 oz3.26 0.95
3 0.1 21.37 G6.17 170,15 1036.53 0.6
4 0.13 o0.57 7.50 157.78 1175.60 0.47
5 o.14 10.74 0.35 137.21 1350.32 0.20
G 0.16 18.83 12.04 117.47 1574.80 0.14
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Project Information:

System Details -- Pass 2

Feed Flow to Stage 1 4406.54 m3/d Pass = Permeate Flow 3670.01 m3/d Osmotic Pressure:
Raw Water Flow to Systermn 5588.52 m3/d Pazs = Recovery 00.02 % Feed 0.00 bar
Feed Pressure 7.05 bar Feed Termperature zz.00 Concentrate o.o03 bar
Fouling Factor 0.85 Feed TDS 5.40 mg/l Awerage 0.01 bar
Cherm. Dose MNione MNurnber of Elerents 144 Average NDP 4.48 bar
Total Active Area 5886.14 M2 Average Pass 2 Flux =6.05 lmh Power 45.86 KW
Water Classification: RO Pertneate 5D = 1 Bypass Blending Flow  408.82 m3/d Bpecific Energy 0.27 kiWh,/m3
System Recovery 7316 % Total Blended Product 4088.73 m3/d

Feed Feed Recirc Conc Conc Perm Avg Perm Boost Perm
Stage Element #PV #Ele Flowr Press Flowr Flowr Press Flowr Flux Press Press TD=

(m3z/d) (bary  (mzfd) (m3/d) (bar) (mgz/d) (lmh) (bar) thar)  (mg/l)
1 XLE-440 12 6 4406.54 b.7o 4o08.82 zzoB.06 4.26 zig8.47  S1az 0.00 0.00 0.07
= H¥LE-440 1= 6 =z=zgd.0b6 .02 0.00  Bi16.63 2.10 1481.43 =007 0.00 0.00 1.67

Pass Btreams
(mg/1 as lon)
, Concentrate Permeate
Name | Feed | Adjusted Feed Stage 1 | Stage= | Stage1 | Stage z | Total | Blended Total
MH4 0.00 0.00 0.00 0.00 0.00 0.00| o0.00 0.00
. 0.35 0.48 o0.81 1.78 0.13 o.28] o.1g 0.20
IMa 1.28 .25 4.74 11.88 0.07 0.0l o1z 0.24
Mg 0.00 0.o0 0.o0 0.00 0.00 0.00|  0.00 0.oo0
Ca 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
=r 0.00 o.o0 o.o0 0.00 0.00 0.00|  0.00 o.oo0
Ba 0.00 0.00 0.00 0.00 0.00 0.00|  0.00 0.00
03 0.00 0.00 0.00 0.00 0.00 0.00| o0.00 0.00
HCO= 2,31 3.06 7.50 20,67 0.51 0.66) o.57 0.70
I (] 0.53 o.72 1.20 .60 0.21 0.43| o0.30 0.2z
iC1 0.37 0.65 1.24 2.40 0.0%= D.05/ 0.03 0.07
F 0.00 0.00 0.01 0.0z 0.00 0.00|  0.00 0.00
S04 0.49 o.87 1.60 4.66 0.0%= .05 0.03 o0.08
Boron 0.00 0.00 0.00 0.00 0.00 0.00|  0.00 0.00
S0z 0.07 0.173 0.26 0.70 0.00 o.0i| o0.01 0.0l
=2 f.6z G.65 b.a7 G.69 G.38 B.45] B.41 B.46
TDS 5.40 0.07 17.14 45.73 0.07 1.67 1.25 1.6z
rH 5.70 G.01 f.28 G.70 5.15 .26 5.20 c.z0

Stage Details - Pass 2

Stage 1 Element Recovery Ferm Flow Ferm TDS Feed Flow Feed TDE  Feed Press

(m3/d) (mg/l (m3z/dy (mg/l) {bar)

1 0.10 26,32 0.81 274,71 0.07 G.70
z 0.10 37.48 o.87 23890 0.00 G.173
3 0,10 31.04 0.04 I04.51 11.07 5.63
4 0.11 23.00 1.01 273.87 12,21 5.20
g o0.11 = Rele 1.00 =44.88 13.58 4.83
=) oz z6.04 1.17 217.55 15.10 4.52
Perr Flow Perrm TDE Feed Flow Feed TDE  Feed Press

Stage = Element Recovery (m3/d) (mg/1) (ma/d) (mg/1) thar)
1 0.1z 23.05 1.31 1G51.51 17.14 3.0z
z 0.173 =1.87 1.473 168.45 19,35 .70
3 0.14 z0.85 1.56 146,58 22,07 .52
4 0.16 10.07 1.73 125.73 25.53 2.37
5 o0.18 10,10 1.04 105.76 20.08 3.25
a] 0.21 18.51 2.23 A86.56 26,38 3.16

RO




Scaling Calculations

Raw Water Pass 1 Adjusted Feed Pass 1 Concentrate Pass 2 Concenfrate

rH 7,70 7.70 B.073 f.70
Langelier Saturation [ndex -0.50 -z.60 -1.10 -G.01
SHff & Dawis Stability Index 0.21 -1.86 -0.0% -4.28
Ionic Strength (Molal) 0.01 0.01 0.073 0.00
TDE (mg/ 13 408.50 So4.48 187212 45,77
HCCS 210,86 210,86 Sob.o1 z0.67
Coz f.05 G.00 B.04 G.65
o 0.70 0.70 g.0o0 0.00
CaS04 (% Saturation) 0.25 0.00 0.02 0.00
BaS04 (% Saturation) z63.65 0.00 0.00 0.00
Srs04 (% Saturation) 5.73 0.00 0.00 0.00
CaFz (% Saturation) 0.07 0.00 0.03 0.00
Bi0= (% Saturation) 5.688 ats 19,65 0.57
Ma(OH)z (% Saturation) 0.00 0.00 0.00 0.00

To balance: o.00 mg,/1 Ma added to feed.

: Lol Lo
celadl A Aad) oda B s i 5 Lgliaad 5 el A0 a5 @il 5 clluall oda b
: Sadmie dLief -2
Zaliad) Juda ) Bl (e ) ananatl) 5 el ) aladiad A8 oo Al clales o guaall
Jae Ala G AN 5 3aa sl aBlal ananatl) Jab (e Lglas 5 gy a) SN o DU LAY IS pida g o )
Mia MR e Laliadh 3 JLGY) (gany i o L€y g ¢ Amad o) Lglatial g Lgs 80 ) plai L La S
o8 i) ALY (g Al gy £ g sl
4 e sla zlid) Jal ¢y« SDI < 5 dad 53 adau (ugans sla dal ¢ 2 (1) Jlia
Gy (TDS) dad 4 o Jhial) (o cu b BU sla o J geanl] gling Ll Sia 41 520 cleliall
4B el Jlasds pvanal) 5 ja) Wiy Ll Janall 3 (305 comen Ml 5 ¢ L sl (s
Jyandl a D) BLY Gl oS g JUal Jaar o Jarall g slaal TDS=1000 MQ/L dasd cuils
asanail) &l ghd Gl lial) slo g b palic 6 Jal e 5 (720 M3/ d ) &l 132gpm s e
f oo LaS 058 lead)
. ( Plug Flow ) g Ol Jbadl =
¢ 365ft2 Aladl) Abhial) 53 BW sliall jaic ) BW30-365 sliall juaic jLad)
. 33.9m2
(25 L/m/h ) 15 gfd s& SDI<5 cid ke slal 4035 e pa callaiall Jangl) gdasl) =
b AU Cas i) A0Sl palisd) 2o

(132 gpm )( 1440 gpd / gpm )/ ( 15 gfd ) ( 365 ft*) = 35
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:
(720 m®d )(41.67 L/h )/(m3d )/ (33.9m?)( 25 L/m%h) =35
b A Gaad Aasdiacal) A0S bkl Ao o) sas  w
35/6=5.83=6
o Cnila ya b 73 00 Lo it Salaiad Jal (e g daidall A o) JS Ja) (e Jasall 22
5 Jpaal) LiCay Allh ual) paalia) dles (8 5 gludil) A3 3) SLad) aa g Ayl odgy  ®
4 gl (4:2 )8l by ouila e o) allily ( TDS=27.45mg /| ) dasb i slsa
. BW30-365z 3 palll Jlatiaaly 4ulll cpile 5 5 A8 Ala jall tia 4
- bl luald) bl G AN Jlead

Faw Water TDS 100001 mgil %2 System Recovery (1) 7300 %
Water Classification Surface Supply SDI = 5 Forling Factor (Pass 1) 085
Faed Temperature 2500C
Pazz # Paszz 1
Stage # 1 z
Element Type EWSE0-365(BW30-365
Pressure Vessels per Stage 4 2
Elements per Pressure Wessal & ]
Total Humber of Elements 24 12
Pass Average Fhox 24 58 Imh
Stage Average Fhix 2664 Imh (20,46 Imh
Permeate Back Pressure 0.00bar | 0.00bar
Booster Pressure 0.00bar | 0.00bar
Chemical Dose -
Energy Consmmption 0.53 k'Whim3
Pazz 1
Flow Prezsure| TD%
Pream¥) i) | (hary | cmgl)
1 22830 000 (1ooool
3 22830 1105 (1010.&7
5 268 .25 251 [3ea7EY
7 720.05 - 2745
ol % Recovery 73.00
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Project Information:

System Details
Feed Flow to Stage 1 p86.30 m3/d Fass 1 Permeate Flow  720.05 ma/d Osrnotic Pressure:
Faw Water Flow to Systern 086.30 m3/d Pass 1 Recovery 73.00 % Feed o.7= bar
Feed Pressure 11.05 bar Feed Temperature z5.0C Concentrate z.56 bar
Fouling Factor 0.85 Feed TDE 1010.67 mg/l Awerage 1.64 bar
Chern. Dose Mone MNurnber of Elements 36 Average NDP 8.41 bar
Total Active Area 1z20.71 Mz Awverage Pass 1 Flux =4.58 lrmnh Power 15.77 kW
Water Classification: Surface Supply 801 < 5 Specific Energy  0.53 kWh/ma
Feed Feed Becire Conc Conc Perm Avg Perm Boost Perm
Stage Element #PV #Ele Flowr Press Flowr Flowr Press Flowr Flux Press Press TD=
fma/d) (hary  (mz/d) (mz/d) (har) (mafd) (lmh) (bar) (bary (mg/l)
1 BW3o-365 4 6 odbzo 10071 0.00  466.04 0.78  g§zo.27 260604 o.00 o000 10.33
=z BW3o-265 = 6 466.04 O.dd 0.00 266,25 8.51 10078  =z0.46 o.00 o000 48.60
Pass Etreams
{mg/1 as on)
Mame Feed Adjusted Feed Concentrate Permeate
Stage 1 Stage = Stage 1 Stage = Total
MNH4 B0.04 f0.04 1z5.72 214.84 .01 f.05 4.073
E 10.02 10.02 21,11 36.74 0.10 .28 0.15
Ia zo0.48 283.049 5oh.32 1038.61 2.4z a.87 3.65
I'-'Ig 1.00 o0.ao 0.0 o.oo 0.00 0.00 o.00
Ca B0, 0.1i0 0.21 0.37 Q.00 .00 0.00
=1 1.00 o0.ao 0.0 o.oo 0.00 0.00 o.00
Ba O.11 0.00 .00 0.00 0.00 0.00 .00
23 1.02 1.02 4.85 0.52 0.00 0.00 0.00
HCC3 7.5z 7H.5z 163.71 z8z.62 1.00 .74 1.55
IS el 32,18 32,18 58.04 do.1z d.21 1871  11.13
z1 402.27 402.27 Ba7.23 1475.01 .60 10.58 g.61
F 0.56 0.56 1.18 z.06 0.01 0.0z 0.01
=014 1z0.82 1z0.02 273.03 477.61 0.81 2.26 1.21
Boron 0.00 0.00 .00 0.00 0.00 .00 .00
SiDz 11.25 11.25 23,70 41.34 .09 .10 0.z
Oz o0.28 o0.38 0.75 1.33 .35 0.77 0.46
TDS 1000.01 1010.67 2116.84 366787 10,373 48,600 =27.45
rH g.40 B.40 g.28 g3.23 G.70 B.74 G.72

RO




Stage Details

Perrn Flow Pertn TDE Feed Flow Feed TDS  Feed Press
Stage L EOMEMREOVEY tmafdy  (mgh  (myd)  Gmgh  cban
1 0.09 23,31 12.45 246,58 1010.67 10.71
= 0.10 22,02 14.46 223,20 1114.88 10.48
3 011 21.07 16.05 z00.64 123801 10.20
El 0.12 21.35 20,00 178.67 1380.13 10,12
g 0.173 20,74 o4.17 157.32 1574.87 g.o0
& 0.15 20,07 =004 136.58 1810.22 o.87
Perrn Flow Permm TDS Feed Flow Feed TDS  Feed Press
Stage 2 BlementReow®ry  myd  (mg/h)  Gmyd  omgh a0
1 o0.08 18.88 T4.11 233,02 z116.84 O.44
2 .08 18.0= 38.06 214,13 2300.43 0.23
3 0.00 17.14 44.68 1g6.12 zoof.iz 0.04
4 0.00 16.24 gi.40 17807 Z744.01 .88
g 0.00 15.20 5o0.67 162,73 a012.560 a8.74
a] 0.10 14,32 0. 44 147.45 2318.55 a.6z

Scaling Calculations
Raw Water Adjusted Feed Concentrate
pH B.40 B.40 B.23
Langelier Saturation [ndex 0.53 -2.31 -1.31
Stiff & Davwvis Stability Index 0.01 -1.80 -1.36
Ionic Strength (Malal) 0.0z 0.0z 0.06
TDS (mg/1) i1000,.01 1010.67 266787
HiCO3 7.5z wo.5z z0z.6=
CO= o.38 o.38 1.33
Co3 102 102 0.5
Cas04 (% Saturation) 1.03 0.00 0.0z
BasSO4 (% Saturation) 481.50 0.00 .00
Sra04 (% Saturation) 2.30 0.00 0.00
CaF= (% Saturation) 2.05 0.00 o.21
2i0= (% Saturationd B.46 B.46 =4.,83
Mg{OH)z (% Saturation) 0.00 0.00 0.00

To balance: o.o0 mg,1 Cl added to feed.

Aad 53 s sla 5a TDS =194 Mg /| dagd chd i) Aadla obs ) Jal (ar ¢ 2) i
slo g aladindy Aolu [ il ((10) o b BUL 3805 o Jguandl Jab ¢ 5« TDS =3239 mg /|
(o) B ¢ Aol [ s ((125) 5,08 LMl 3hai Jal (g ¢ wag sl paie o g gan ki
Gy allall Lasie Jaay o e A Balaiat) A jea e (2 Galal) BN ) jualial) Gatlad
Sl Bale) JLae¥) cpey MY ae cplildl cpda i) Jal s (890) (2 5 il Cpadaeall
W ¢ dolu/ i (12510 =115) agas Sl g ( agpbaall g8 jusm ol ) agphaall S
25C 5 ) jal) dady palindl (atlad quua SW30-2540 sliall seb dagpid) ol ghay 2} o ldal
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Fawr Water TD3 323882 mgll %4 Systerm Recovery (1) 2.00 %
Water Classification Wall Water SDI = 3 Fouling Factor (Pass 1) 0.35
Foed Temperabire 2500C
Pazz # Pazz 1
Stage # 1
Element Type SWE0-2540
Pressure Vessels per Stage 1
Elements per Pressure Veassel 1
Total Humber of Elemments 1
Pass Average Fhax 3.24 lmh
Stage Average Fhox 3.24 lmh
Permeate Back Pressure 0.00 bar
Booster Pressure 0.00 bax
Chenucal Dose -
Energy Consumption 416 EFWhims
Paszz 1
Flow Prezsure| TDS
Pream ¥ m3il) | (par) | (mglh)
1 .00 0.0a 523882
3 5708 423 |3501.10
4 2.8 4 58 |3644 88
3 5.53 458 |53644 .88
& 2.8 458  |3644 88
7 0.24 - 124 05
il % Recovery 2.00
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Project Information:

System Details
Feed Flow to Stage 1 5.76 mz/d Pass 1 Permeate Flow 0.24 mad Osmotic Pressure:
Raw Water Flow to System 3.00 m3/d Pazs 1 Recovery B.oo % Feed z.65 bar
Feed Pressure 4.00 bar Feed Temperature 25.0C Concentrate =.86 bar
Fouling Factor o.85 Feed TDS g368.60 mg/l Average 2.76 bar
Chem. Dose None Number of Elerments 1 Average NDP 1.50 bar
Total Active Area .60 M2 Awerage Pass 1 Flux 3.84 limh Power o0.04 kI
Water Clagsification: Well Water 801 = 3 Specific Energy  4.16 KWh/ma
Feed Feed Recire Conc Conc Perm Avg Perm Bonst Perm
Stage Element #PV #Ele Flow  Press Flowr Flow Press Floer Flux Press Prass TD=
(mz/d)  (bard  (mz/d) (na/d)  (bard (m3/dy  (mh)  (bard  (bard  (mg/D
1 BW3o-2540 1 1 5.76 4.64 2,76 5.5= 4.58 0.24 3.84 o0.00 0.00  194.073
Pass Streams
{mg/1 as lon)
Adjusted Feed Concentrate Permeate
MName Feed —
Initial After Recycles Stage 1 Stage 1 Total
IMH4 0.00 0.00 0.00 0.00 0.00 0.00
E. 10.00 10.00 10.34 10.70 1.01 1.01
IED 145.61 1206.53 1257.04 1413.80 7a.az 7a.az
Lg 1.00 0.00 0.00 0.00 0.00 0.00
Ca 1000.00 0.10 0.10 0.11 0.00 0.00
=r 10.00 0.00 0.00 0.00 0.00 0.00
Ba Z0.00 0.00 0.00 0.00 0.00 0.00
203 4.71 4.71 4.70 5.00 0.16 0.16
HCO= 102.00 102.00 105.03 100.00 12.20 12.20
ISpale] 10.00 10.00 10,32 10.67 .26 .26
z1 1840.91 1840.91 192240 Z001.30 100.67 100.67
F 40.00 40.00 41.56 43.25 .67 .67
=014 40,00 40.00 41.65 43,44 0.40 0.40
Boron 0.00 0.00 0.00 0.00 0.00 0.00
S0z G.00 f.00 G2z B.47 0.61 0.61
COoz 0.30 0.41 0.37 0.38 0.0 0.0
TDS gz38.62 3368.60 3501.10 3644.58 194.073 194.073
rH g.40 B.40 B.47 3.46 B.2z B.2z

RO




Stage Details

Perm Flow Perm TDE Feed Flow Feed TDE  Feed Press

Stage 1 Element Becovery (ma/d) (mg/1) (ma/d) (me/1) (bar)

i 0.04 024 194073 5.76 3501.10 .64

Scaling Calculations

Raw Water Adjusted Feed Concentrate
H B.40 B.40 B.46
Langelier Zaturation Index 1.76 -2.24 -2.11
Stiff & Davis Stability Index 1.50 -z.26 -2.16
Innic Strength (Molal) o0.08 0.06 0.06
TDS (mg/1) go98.62 7368.60 2644.88
HCOs 102,00 102.00 100,00
COz 0.30 0.1 0.28
203 4.71 4.71 5.00
Calf04 (% Saturation) 4.00 0.00 0.00
Bal04 (% Saturation) FTOT.41 0.00 0.00
2r304 (% Saturation) 1.88 0.00 0.00
CaF= (% Saturation) z1zhHo3.82 21,27 z7.01
2i0= (% Saturation) 3.45 3.45 3.58
Mg{OH}= (% Saturation) 0.00 0.00 0.00

To balance: o.oo mg/l Ma added to feed.
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Faw Water TTS 495,59 mgll o System Recovery (B4/1) 7317%
Water Classifieation Well Water DI = 3 Fouling Factor (Pass 1 035
Foed Temperature 220¢ Fouling Factor (Pass 2] 035

Pazz # Pazs 1 Pazs 2

Stage # 1 2 1 2

Element Type BW30-400(EW30-400) ZLE-440 | ZLE-440

Pressure Vessels per Stage 12 12 12 12

Elements per Presaive Vessel 2] 2] 2] a

Total Hunther of Elements 108 108 73 73

Pass Average Fhax 25,36 lmh 26.07 lmh

Stage Averaze Flax 25,22 linh [ 23.50 hah |30.30 Lnh |21 .84 lmh

Permeate Back Pressure 000bar | 000 bar | OO0 bar | 000 bar

Booster Pressure 000bar | 276 bar | 000 bar | 000 bar

Cherical Dose - -

Energy Conmumption 0.62 EWhim3 0.23 Whim3
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Pazz 1 Pazs I
Flow Prezzure| TDS Floawr Prezsure| TDS
Stream¥) @3ty | tar) | g [P a3y | an |tme)
1 5521.77 000 | 49859 14 4499 92 - 541
2 &000.63 ooo 147425 24 4021 .09 Q.00 541
3 527518 1098 | 53594 Sh 4091 .09 565 541
4 27255 203 |187&.40 54 408,32 338 |46.89
5 177327 203 |187e40 ¥ 034 338 |468%9
& 150072 205 |1E87ed0 Th 388277 - 112
7 4433 92 - 541 E 408,82 0.00 541
Tid % Recovery 7499 E 407 .99 338 |468%9
oh 4021 .59 Q.00 1562
TAZL  |% Recovery Q0,02
Project Information:
System Details -- Pass1
Feed Flow to Stage 1 1150.44 gptn Pass 1 Permeate Flow Sz5.07 gpm Osmotic Pressure:
Raw Water Flow to Systemn  1025.21 gpm Pass 1 Recovery 74.08 % Feed 3.04 peig
Feed Pressure 150.11 psig Feed Temperature zz.0C Concenfrate 15.23 psig
Fouling Factor 0.85 Feed TDS 474.04 mg/l Average Q.50 psig
Chern. Dose Mone INurnber of Elements 16 Average MDP 128.50 psig
Total Active Area Ba4oo.00 fte Average Pass 1 Flux 13.75 gfd Fower 115.65 KW
Water Classification: Well Water 3D < 3 Bypass Blending Flow  7s5.00 gpin Specific Energy z.34 kWh/kgal
System Recovery 73.18 % Conc. Flow from Pasz 2 75.00 gpim
Feed Feed  Recirc Cone Conc Perrmm Avg Perm Boost  Perm
Stage Element #FPV #Ele Flowr Press Flowr Flowr Press Flowr Flux Press Press TDE
(gpm)  (psig)  (gpm) f{gpm) (psig) (gpm) (gfd) (psipd (psig) (mg/D
1 BW=3o-qo0 18 6 1150.44  154.11 50,00 740,33 113286 410,11 13.67 0.00 0.00 2.54
2 BWao-4oo0 18 6 740,33 148.86 0.00  325.37 130,02 414.07  13.83 0.00 40.00 7.27
Pass Etreams
(mg/1aslon)
Adjusted Feed Concentrate Permeate
Narmne Feed —
Initial After Recycles Stage 1 Stagez | Sftage1 | Stagez | Total
IMH 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00( 0.00
B 4.70 4.70 5.0 77T 17.00 0.23 0.47| 0.325
IMa 1z0.27| 146.80 155.00 =41.81 547.08 o.81 1.75] 1.28
Mg 5.01 .00 0.a0 o.oo o.oo .00 0.00( 0.00
Ca 12,43 0.10 0.11 0.16 0.37 0.00 0.00| o0.00
=r Z.41 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
Ba 0.10 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
et 0.70 o0.70 o.58 .08 .01 000 o.00f o.oo0
HCO= z10.86| =z10.86 293.48| 260.58 Bo7.06 1.55 .00 =291
MO 5.00 5.00 5.45 g.28 17.04 0.35 o.7o0[  0.53
iZ1 30,08 20,08 42,44 G5.82 140,12 0.24 0.50| 0,37
F 0.20 0.20 0.z1 0.33 0.75 0.00 0.00| 0.00
204 70.05 70.05 B4.70[  131.45 zod.z5 0.31 0.67| o0.49
Boron 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
=0z .00 7.00 7.44 11.53 zh.10 0.05 0.10| o.07
=1 G.05 G.00 f.11 G.57 g.05 £.173 w00l 662
TDS 408.50| 504.48 gag5.60( G200z 1874.60 3.54 7.27  S.41
pH 7,70 7,70 7.7z 7.86 A.03 5.64 g.87 578
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Stage Details - Pass1

Stage 1 Element Recovery Perm Flow Perm TD3 Feed Flow Feed TDS Feed Press

(gpm} (mg/1) {gpm} (mg/1) (psig)
1 0.07 4.30 z.65 G301 535.600 154.11
= 0.07 4.07 Z.06 go.h2 574,05 145.50
3 0.07 3.86 332 55.55 fi5.080 i37.87
4 0.07 3.68 2.73 51,60 Bh1.45 130.90
g 0.07 3.51 4.20 48,01 711.70 174.50
= 0.08 3.37 4.74 44.50 707.43 118.03
Pertn Flow Perm TDZ Feed Flow Feed TDS Feed Press
Stage = Element Recover ;
8 ¥ (gpm) (mg/1) (gpm) (mg/1) (psig)
1 0.10 4.2z .41 41.13 Bzo.8z 148.86
= o.11 4,07 5.18 36.01 0=z3.84 144d.41
3 0.1z 3.02 6.18 32.85 1037.26 140.61
4 0.13 3.78 7.51 =8.03 11760.64 137.4%
g .14 .62 0.36 25.15 1351.50 12477
& 0.16 2.45 1z.06 21.53 1576.63 17262
Project Information:
System Details -- Pass 2
Feed Flow to Stage 1 B25.07 gpm Pass 2 Permeate Flow 675.24 gpm Osmotic Pressure:
Ravr Water Flow to Systern 1025.21 gpim Fass = Fecovery =luMul= ] Feed o0.o04 psig
Feed Prassure 102.25 psig Feed Temperature 22.00 Concentrate 0.38 psig
Fouling Factor 0.85 Feed TDE 5.41 mg/l Average o0.21 psig
Chem. Dose None MNumber of Elements 144 Average NDP 65.02 psig
Total Active Area faz6o0.00 ft= Average Pass 2z Flux 15.35 2fd Povwer 45.08 kW
TWater Classification: RO Permeate 500 < 1 Bypass Blending Flow  75.00 gpm Specific Energy 1.02 kiwh/kgal
System Recovery 7310 % Total Blended Product 750.24 gpm
Feed Feed Recire Conc Conc Pertn Avg Pertn Boost Pertn
Stage Element #PV #Ele Flow Press Flows Flow Press Flowr Flux Press Press TD=

(gpm) (psigd  (gpm) (gpm) (psig) (gpm) (gfd)  (psigd  (psizd (mg/D)
1 XLE-440 12 6 f8es.07 g7.25 75.00 421.67 f1.82 403.491 18.34 0.00 0.00 0.97
2 XLE-440 12 6 4e1.67 g56.0z o.o0  145.83 44.07 =271.84 12.36 0.00 0.00 1.67

Pass Strearns
(mg,1 as Ion)
: Concentrate Permeate
Name | Feed | Adjusted Feed Stage1 | Stage z | 3tage1 | Stagez | Total | Blended Total
MNH4 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
E 0.35 0.48 o.81 1.70 0.13 o0.z8| 0.9 0.21
INa 1.28 .20 4.35 11.89 0.07 040 0.1z 0.24
Mg 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
Ca 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
or 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
Ba 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
CO 5 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
HCO= z.31 3.07 7.50 z0.60 0.51 0.66| 0.57 0.70
I [wle! 0.53 0.72 1.20 .60 o.21 0.43| 0.30 0.32
izl 0.37 0.65 1.24 3.40 0.0z 0.05| 0.03 0.07
F 0.00 0.00 0.01 0.02 0.00 0.00| 0.00 0.00
=04 0.40 o0.87 1.60 4.67 0.0% 0.05| 0.03 o0.08
Boron 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
Si0z 0.07 0.173 0.26 0.70 0.00 0.01| 0.01 0.0l
C0= b6z b.65 B.a7 f.60 6.28 b.45] O.41 B.460
TDS S.41 .07 17.15 45.77 0.07 1.67 1.25 1.6z
rH g.78 b.o1 6.28 b.70 5.15 g.z6| 5.z0 5.=28
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Stage Details -- Pass 2

Stage 1 Element Recovery Perm Flow Ferm TDS Feed Flovr Feed TDS Feed Press

(gpm) (mg/1) {gpm) (mg/1) {psig)

1 0.10 G.66 o0.81 Ba.7h 0.07 07.25

= o.10 B.14 o.87 fz.00 10,00 a8.00

3 0.10 5.70 0.04 55.05 11.04 81.68

4 o.11 5.3z i.01 50.25 iz.22 75.46

5 o.11 5.0z i.00 44.07 13.50 70.14

5] 0.1z 4.78 1.17 30,02 15.20 B5.62

Permm Flowr Perm TDS Feed Flowr Feed TDS Feed Press

Stage 2 Element Recovery (gpm) {mg/l (gpm) (mg/1) (psig)

1 0.1z 4.273 1.31 35.14 17.15 ch.0z

z 0.13 4.01 1.473 30.01 10,37 53.65

3 O.14 3.83 1.50 6,00 Z2,00 5i.073

4 0.16 2.66 1.73 23,07 Z5.55 48.80

5 o.18 3.52 1.04 10.40 30.10 47.19

& o.21 3.40 .23 15,88 36.40 45.80

ScalingCalculations

Raw Water Pasz 1 Adjusted Feed Pass 1 Concentrate Fass z Concenfrate
rH 770 7.0 g.073 G.70
Langelier Saturation Index -0.50 -2.60 -1.10 -f.01
Stiff & Dawis Stability Index 0.21 -1.86 -0.92 -4.38
Ionic Strength (Molal) .01 0.01 0.073 0.00
TDZ (mg/1) 498.50 504.48 1874.60 45.77
HCO= 21086 =10.86 Bor.ofb =0,60
Coz f.05 G.00 g.05 6.65
C0= 0.7 0.79 0.01 0.00
Ca=04 (% Saturation) 0.25 0.00 0.0z 0.00
BaS04 (% Saturation) 263,65 0.00 0.00 0.00
Bro0g (% Saturation) 5.73 0.oo 0.oo 0.00
CaFz (% Saturation) 0.07 0.00 0.03 0.00
Zi02 (% Saturation) 5.58 588 10,67 0.57
Mg{OH)z (% Saturation) 0.00 0.00 .00 0.00

To balance: o.00 meg/1 Na added to feed.
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