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1- Hazen Unit (HU)

2- Volatile Organic Compound (VOC)
3- Nanofiltration (NF)

4- Reverse Osmosis (RO)
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1- Total Organic Carbon (TOC)
2- Electrical Conductivity
3- Total Dissolved Solids (TDS)
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1- Calcite

2- Langelier Saturation/Stability Index (LSI)

3- Stiff & Davis (Calcite) Saturation Index (S&DSI)
4- Ryznar Stability Index (RSI)
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1- Calcium Carbonate Precipitation Potential (CCPP)
2- Gypsum

3- Skillman Index

4- Aggressive Index (Al)
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1- Biochemical Oxygen Demand (BOD)
2- Chemical Oxygen Demand (COD)
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1- Volatile Organic Compound (VOC)
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1- Multi-Stage Flash (MSF)
2- Multi Effect Distillation (MED)
3- Vapor Compression (VC)
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1- Occupational Safety & Health Administration (OSHA)
2- Immediately Dangerous to Life or Health (IDLH)

3- Poly-Tetra-Fluoro-Ethylene (PTFE)

4- Chlorosulfonated Polyethylene (CSPE)
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1- Demineralized (DM) Water



ra E/M/ry cawlio adiai iy oG- pg0 fuad

238 g, -V-F-Y

ol L ild gl 5l ooliinl 5 6,9kt 5 (g luimmiins Jolis (S5 slagsds,

S29Lh 9 (G lwmmiiad —)-Y-F-Y
. NTU ., NTU e s T . . .
P T 0 oS L gasl T e Sl Sk i a4 (639)9 f aie il Lawgte ©p9aS & e
(r£9,y diile ot S=oS (sl VT Bl jgkaieds 050 co oolitnl (6 jluipiids jl g axlge Colu SO o (5l
Gy 5l e cmed B gl L L g (g5l il lawgi 95 4 &S oY ol T Sl slo Jokos

NTU . : . ,
2 IRV IO 3 ppS A D998 gy ol o e e oolitd Jolwe (len b (g3l gl

(o yilud —Y-Y—F-Y

JPIPOMICJCTIE SO 2 A/

LPE] a5 ls 00,15 g,5ue Yooe B0 godgame 1o lyd B> 6l slawsS slo ld

G141 il —Y-Y-Y-f-Y
TP Ll s e 5 lils ol 1 ol 8 5 ol 5T ¢ o b e lye Jabis (glails (sl

NTU

lof] el O LY sga b yild g5 ol 5l gy by O30S aimd se L2l Y e a1y (639)9

b Sy s —F-Y-Y—F-Y
A S 95 J2B Lalie gl aS wigd o dleiny lails slo il 0 Sl lgiedy (Suws gla il
Oyl yiled o s 5l g 0 iS (o JUdl (650 slad ol sl ild 4 o by ilS ol atis S slahs,

Sl (B—an olgas)l Gain i oS g ookl weSae (sadiuncd o yild b aiiis 1o 95 (6 5YL

INEHRY \)15 @ oolel olKiws 4 (g5ls o il cpl ol 508 Cile a o] ogSae (g gt

Jbed oy, il -F-Y-Y-F-Y
5 IS ol s lag S o tne S g i B3 WL o o s Sl o S50 L Jlsb 5
9 o9y Bi> ild opl (ol las )5 Koo jlojls JoB BB SUlgs g g S5y Bi> 50 5ikd el g lagpeel IS
95 slaoaSanS] ales 5l S sl (gl o Cudlgw o Jsloee 5l eoliiwl pas &ygo 10 anl O 48 990 o S

120 5,5 oolisial Jlsb o0, 51 lsics wsSons amdl b picts gSins omdl (sLid prbans &

1- Standby



oy ol ol ysliiods oyl jKai slodilolus 555y S g i slosal,  A5/N/TY rs

(b 9y50) yibid g )15 —0-Y-Y-F-¥
)bt\ju_m‘ujjiﬂ-"v°b\YMLQrLJ@);)IS..\BLmG)‘AJ‘&Lg;snd»‘)(wloa;)aﬁc‘s‘“‘b#)‘45)
L85 5 08] gt so ooliul ()] 9,500 B g5 5 dae wsSao jomsl slaailols

aip g oiied Shag s b sbl i 5l Yeare o) Sas (sboailols abad iy 5o ooliial 5,50 (slag 5,18

Ls¥] sl sl

oy -y-y-f-y

3 sice P aile U Glosgas o] 1l 5 ol joSiad calisen slaitg, o laglS i olsi poe 4 a5 b
33 LS 55 03 51 (ol )l JLE e 3051 6 Sl sliinty 5, (slonsy s sped aslind o5
e bbb ;5 Ll 5ges 4,6 |, gl ol lsi oo S5 (glbenoy by o ygiSal 51 ooliciasl b o> JUisil sl
oo ol ] Bl 5 1555 esliinl L 45 col o Samnliss 3o 51 236 PH sals o USie o e
ST s Pt s ol PP 81 g oo g Sl 45 widl e 3list Ll o o5 51 aslica
L5¥] 85 salgs i 1) T slad abls a5 wiS o Joos Slu,S o ]y S

1P A Sy slo gy —F-T-F-Y

5o 038l b0 T 5 5580 T (sSias ol (slaazly ;5 00 28 jsbas oy o sla Sy, a5 (al 3525 L
5 e Olyd ol ool JAS 06 Suh 4 pguye dhai e slahs; (ciou il 50 6995 ol (Shy 0 i
D gliwany GBS ogSae jol slad (ST 0 09l cad Bio Jgeme ahal Sy slaan] P o aS gulslS
39 s 03l ildgll o |l g, Se wiile (plis slah) ) S (osSae ol dbal iy Olgre 4 1S
$U sladgos 4o o 5 Sllee iyl (ugSan goiind CelB L Zl3lgl g 5,00 slo g
Lo g fal )l

LAVT 018 1) Slngad Slyo g U g g s ST g S oSl ¢ oy S5 ¢ymnd el Bl Ulgs L 2L81 20
L00  Fal a5 ls oas ;55 sl arw ey o |y Lié 51 oi 38 b,z 5 boas¥T il Jolss oy e b ilid ol
i o955 | > Wlgi o (@lid ahai iy s olyem 4 1) (Slold Gblie (S (sla g, b dmlie o Lo 2Ll Uyl
L il gl sUslse S0 51 [PA] aas pals NTU )y 3 SeS aly T 505 9 ) 3 S 4 |y LweSiae el ailels

3o il o 8 5 i B bl ol sae 48 el LIS aile 0 o5 olse il o baT Casslie



ry wEM/ry cawlio adiai iy oG- pg0 fuad

S bl o alS et e aislid L pldl gl odls aaal oo lsieds b 2l s Ygero 4> 3]
5 Gt i M 0 sle stw slo g, 5l e ildl gl oo lg )b zals jglaie 4 009l s slao] asle aeluwls
g oo oolaiul Lol

2,5 eaalie (V-F) S8 0 1) (S 5 (g8 Jslite anaal Sy laghy, U5 ez Olgien Eg0ome 50

S S JEETRN

RN g Jolaie aniai Gl by (I Gz -1 JSB

Gouge —0-Y
Ol 9 g et jsbaieds Jlo Jobo 0 Ol CuinS 4y bgypo slaosls ags wiejls dhas s grasno
M ie o 50 dhaai ey ilizie sla g, satodlys (lpee (F-7) Jgaz [PV] ol oot VT il i

sl 00l ua.’?v.w.a L)‘ )é .)).3)15 WSJJo oojm ’!"'7:.: oD _,.\_QQ‘SA L)L"""’ |)

T (69 32,15 Cud b 03gusmo 9 WIS o 55 dundadl oy it b b9y g7 —F-Y Jgur

. Cod b g dguse

SIS g,
(395 2 <250 o)

e
2
4

Al i, £

e i

9 oooo|

oSG g
1as
1SA=®S/ 1S
v
UIN /8
el
24ed
"OS4S
'osed
'Osed
¢00eD

Mt‘( ‘{ oooo\
Svt‘( ‘{ ooo\

| sorro) <600 s
(6506 20

sloyas

djLA i ds

Sl oS inie

2se

Sal by (5,5 5w

& !

BoaisS ST Bis

u}....‘)d..a




oy ol ol ysliiods oyl jKai slodilolus 555y 5 g il sloial,  A5/N/TY A

gyl (69,25 Cud b odgame g M Jo 50 dnial iy ilizio B by oylgh —F-T Jou anlal

. e b Codgue
SIS Dgu)

‘¢

3
I
“

(395 32 <20 yio)

Al o) £

e i
el 1K ey
1as
1SA®S/ 1S
Iv
U / 84
oIS
4ed
"0SIS
'osed
"0seD
¢00eD
) oooo|

MC‘( ‘( oooo\
Svt‘( ‘( ooo\

| S srreod) <600
(6506 24

sl (gl 28
H )y pS S
dloe
Jus s
Ayl

A sl

Sltles gla el )y pulas
Qio.n: oo

ol oolatl BB T slogie plos (glp ba g, plo 0ed cos oolaiwl by Of dbal g gl sy pf (B 5l %

lpailobos ay Comnd (5399 T bl 08 Sl (Sialy Jdoty ) alojSas sloailels —
S (6 S Ak oy 41 g 4L (6095 ol Dlastin pod ply 50 VL Cunglia olie loj S
Bio 5 5,5 oS il ol Logae 51, (2105 8ad slaailolis (gl 5l 090 i Sy -5l
Gl S 0S5 Cgas s JojauS Blge

o] 4 (699,5 o CatS § oiiwd wha Jlows (635,9 ©f CatS @ Cad ol ol sloailols —
el g0asie e ol loailobis () aphiai oy 9 T8 Yoone JJo (am 4y 1090 J 508 280 4y il

e Voone Coal cunlin adai iy 5l osliial ()l 09w, b (K85 51 655 ol sl ol Sl —
ST iy 5 (58,5 LSl (e slocT Ly aslio )0 (530 DT 5 Lys O (b slac]
ikl o |y (5 5 e 4hdi i 5 935 gn Slml (5 Ften

5 Ol ailie 5 g jod oS aiete el (210505 Jols (plionds lse (0938l ol aloord slo s, =
el (S0 Jols g,

Lol b p2ld elsil sl oslaal g (555Les g (53luimdias Jald (Su5d slagby, —



¥ o

' ) E5e]
wwlio (919 35w (559l8 @




o Jlst

-

@ = @

& omoorepeymarn.ir



F wEMm/ry cawlio (105 Kad (559l Ol —pgun fuad

elds -y

ot STL Lo ol olsgeSias 3l solital Lol 3blie 5 ol 0geaS Sia > sl Jgliio sloel, 1 5

Js! o9y o el plomil BB (g aw Boyb 5ol 2l (ol (1058 oS 05 slie (S j5boas
ol b ) Lapl IS 5 lboas a5 09 o plonil T 45 o U olge § o ez dlaii G slive yr 2l050Kas
o 58 s 30 (S b (illazr slie o a5 05l oo ooliiul ole s Sl pgs Ghg)y 4o ateliee (Sl
S Jols lans; w8 oo Jos (lord Sgmy wlol 2 pg B9y Wab oo lie slaanld Jold g wiS oo

RECTIPEIRN

ol grasal,d 1Y

Sl ALl Gl 21955 slais, 255 e eslil DT (o5 Sad sl el 5 o 5l (S sl
oladl jo i slact sl bl (6,554 5 wigd co solaiwl byo O asle YU (5,58 b slac] 51 slo ;e
28 5o )18 el g b e glacT 0, 50 5 918 (Y e CodeS Lo, nl el ol iz e

551,55 (1) et o sz S o (ME0) Gl o i s a3 a1 s g, ) 5o
i ol 5 5 o3 VYD 5 AVIY i as Yoo Jlu b MED 5 MSF (slasl b 55 so aslinal (V) L
5 0jtmsby = (Sitash; g e azmdge aile Syl S0 sl by, sl ool plansl g 4y 1wl B
17a] Wit o a3l sgamme Glagubiio ;3 5 (AKAL5T &y500 5 0350 qul, lato Ojpon; (g5luderio

S L ol jsu dn by, 99, 50 o Wigdhge a8 5 Sy eolSy 5 LS o MSF 9 MED sloanlp el

S5 o515 by y0 (g 5] Sty o5 ane b ) slaelSs i 51 5li 0550 ) s ge oS el LS b

o MVC
el s a3 S e (65,0 Glsieds (So S Gy 4 1O ) (Sl

@Lﬁu‘ ‘_gl.ad.lqj)é -Y-\-v

G g S yiSI1 eaily (3D Litd S Lol bl 45 om0 5,0 £53 s il >Lb o5 sl

3 (RO) ovgSan ol ool 800 S 1 S eolaiwl 050 olid oS slaailels gl ailes o cdale

aiip pf)sle) g walss uld) BB (plas $5eleSS ply 50 5eleST () 3s esliiul laelS g5 LS )3 (T (65 5l wlie 5l 45 (590 5o adl )
(ol 551555 & Cod YL (5105 4o s
2- Mechanical Vapor Compression (MVC)
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1- Electro Dialysis (ED)

2- Electro Dialysis Reversal (EDR)

3- Forward Osmosis (FO)

4- Seawater Reverse Osmosis (SWRO)
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1- Gain Output Ratio (GOR)
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1- Thermal Vapor Compression (TVC)
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1- Natural Treatment Systems (NTSs)
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1- High Efficiency Reverse Osmosis (HERO)
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1- Zero-Liquid Discharge (ZLD)
2- Brine Concentrator and Recovery System
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1- Brine Concentrator and Recovery System (BCRS)
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1- Zero Discharge Desalination (ZDD)
2- Vibratory Shear Enhanced Processing (VSEP)
3- Concentration Polarization
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1- Fluidized Bed Heat Exchanger (FBHX)
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1- Membrane Distillation (MD)
2- Aerogel
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1- Oxidation Reduction Potential (ORP)
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1- Degrees of General Hardness (dGH)
2- Clarke Degrees (°Clark)

3- French Degrees (°F)

4- German Degrees (°dH)

5- American Degrees
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1- World Health Organization (WHO)

2- United States Environmental Protection Agency (USEPA)

3- Institute of Standards and Industrial Research of Iran (ISIRI)

4- Australian National Health and Medical Research Council (NHMRC)
5- Canadian Federal-Provincial-Territorial Committee (FPTC)

6- European Communities (EC)
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1- Chlorinated Alkanes
2- Chlorinated Ethenes

3- Aromatic hydrocarbons

4- Chlorinated Benzenes
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1- Thermophiles
2- Enterococci
3- Aeruginosa
4-Present/Absent
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1,000

Desalting Plant Proper
Inplant piping

Pumps, Motors and Controls
Pretreatment

Post Treatment

Construction Costs Include:

/i

s
(=]
o
N
o
8 100 1Building == -
S Cleaning System -
2 Electrical Distribution ——k
:i} Indirect Cost A >
§ /q/ ,/4§//
=
o4 /// 1
2 10 ] | ——SWRO —0—BWRO —&—NF |||
g q’ ;’ - | [ ) | Il Il Il | 1 1
- -t | [ PR O | | | [ | |
E [ — Construction Costs do not Include:
8 =~ Land Costs H—
Product Water Delivery N
Concentrate Disposal L
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Plant Capacity (m“/day)
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S / Construction Costs Include:
S P Desalting Plant Proper
5 ] Inplant Piping
*g 10 — — Pumps, Motors and Controls EEE
o ./ L Post Treatment [T 17
g / Building T
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1,000
| —|Construction Costs Includei | Plant Type: Horizontal Tube
= || Desalting Plant Proper - Operating Temperature: 71.1 C (160 F)
=) Interstage Piping g
8 —Pumps, Motors and Controls
o~ Seawater Supply
$ ——1Building
8 Pretreatment
< Post Treatment //0.
S |~ |Electrical Distribution /
=3 Cleaning System /
- Indirect Cost /5
= %24
@ 100 AN
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o
c Construction Costs do not Include:
0 af” Land Costs
© g'd Product Water Delivery
E Boiler
]
7]
e
S /
—
A
A
A
VV]—-— PR=5.17 kg/MJ (12 Ibs/kBtu)—— PR=4.30 kg/MJ (10 Ibs/kBtu)—— PR=3.44 kg/MJ (8 Ibs/kBtu}f
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Costs Include:

Desalting Plant Proper

I— Interstage Piping

Pumps, Motors and Controls
| Cleaning System

Electrical Distribution

100 =
—

—= Construction Costs do not Include:
it Pretreatment

/ Post Treatment
Intake System
/ Auxiliary Equipment
Land Costs

Construction Cost ($1,000,000 - 2000}

A
A
10 Eead Building
Boiler
Storage & Delivery Systems
Indirect Cost
T 11
[—m—PR=5.17 kg/MJ (12 Ibs/kBtu) —e— PR=4.30 kg/MJ (10 Ibs/kBtu) —— PR=3.44 kg/MJ (8 Ibs/kBtu) |
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Plant Capacity (m*/day)

1,000 - T e e
——Construction Costs Includ == 1 1 —1
["|Piant Type: Recycle
- Desalting Plant Proper HOperating Temperature: 110 C (235 F)
8 [—|Interstage Piping [ Configuration: Cross-Tube
o ——— Pumps, Motors and Controls
“_‘ Seawater Supply »
Pretreatment i
o L1 1
8 Post Treatment 55;/
S 100 Building =
o [——1Cleaning System
S [—Electrical Distribution
p [ lindirect Cost e
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og- l A
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< Construction Costs do not Include:
o T e
= Land Costs
g 10 Product Water Delivery
s Boiler
-
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3 Costs Include: Plant Type: Recycle
8 Desalting Plant Proper Operating Temperature: 110 C (235F)
": Interstage Piping & Valves Configuration: Cross-Tube /.|
Pumps, Motors and Controlg] /
1=
S 100 Cleaning System - /
8 Electrical Distribution
e Pretreatment
—
@ Intake System
o - Post T
] — 4 Building L1
o //: / Aucxiliary Equipment
c T Storage & Delivery Systen
B 11 Land Costs
° ~ Boiler
.E.. 10 Indirect Cost ———
7]
s
]
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1,000
[ |Costs Include:
[|Desalting Plant Proper Interstage
|_|Piping
| |Pumps, Motors and Controls
—_— Seawater Supply
8 [ |Pretreatment
o | _|Post Treatment
°:| Cleaning System
o Electrical Distribution
o Building
100 +
Q [—]Indirect Cost i“
o -
o | P
= | /
&
:: '/ Construction Costs do not Include:
7] // Land Costs
8 Product Water Delivery
c ] Concentrate Disposal
=]
= 10
o 1
2 [ TPiant Type: Mechanical
b7 : Vapor Compressor
— Operating Temperature:
o [ 1072¢c (225F)
& -
| | |
—8—PR=5.17 kg/MJ (12 Ibs/kBtu) ——@—PR=4.30 kg/MJ (10 Ibs/kBtu) ———PR=3 44 kg/MJ (8 Ine/x3tu)
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8 Costs Include: /

™~ Desalting Plant Proper

. Interstage Piping /

8 Pumps, Motors and Controls /

o | —|Electrical Distribution Construction Costs do not Include: ||

o Pretreatment

(=3 Post Treatment

o

- LA Auxiliary Equipment

; | Product Water Storage and Delivery

= 10 P Land Costs =

[’ 7 |Building ]

8 Boiler |
Intake System |

c=> " Indirect Cost
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Construction Cost ($1,000,000 - 2000)

100 . ,
I I

| |Construction Costs Include:
|—{Desalting Plant Proper
—{Inplant Piping
| |Pumps, Motors and Controls

Brackish Water Supply
I~ |Building

Post Treatment %f—.
—Electrical Distribution /z;”ﬁ

Cleaning System //

Indirect Cost /

/
= Construction Costs do not Include:
Land Costs
Product Water Delivery
(/ Concentrate disposal
‘ —B— 3 stage SW —e—4 stage SW —a—3 stage GW —x—4 stage GW ‘
4 | [ [ [ [[]] I L [ [ [ ITT1]
1,000 10,000 100,000

Plant Capacity (mslday)

(s T 9 (Yooo Jlus colr 5 rbans Lol 61t oigdds uSino 5ully29 55Ul 5 5Ly 09Ul (SlaisT 8 bl aiy 3o Vo ¥ S

Construction Cost ($1,000,000 - 2000)

100.0
/T;’/T
10.0 =2
/ 2 iCosts do not Include
Indirect Costs
- A
T I I 1
// » Costs Include:
L Chlorine Treatment
1.0 !/ Sodium Bisulfite Treatmen
Two-stage Filtration
x Sludge treatment
0.1
1,000 10,000 100,000 1,000,000

Plant Capacity (mslday)
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| | 1
| | | 1
Costs Include:
Chiorine Treatment
=) Sodium Bisulfite Treatment
=4 ——]Acid Treatment A
~N Anti-Foam Treatment
s Decarbonator
o A1
= Deaerator LA
=Y 1
o
S ]
o- /l/'/
-
@
: 1 Costs do not Include
7] [ 2
8 /.( Indirect Costs
=
o
° 1
2 LA
@
c g
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0.1
1,000 10,000 100,000 1,000,000
Plant Capacity (mgd)
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(&} L~ Construction Costs Include:
_§ P Intake Channel
© P Intake Structure
2 J/ Traveling Screens & Trash Racks
[72]
§ B— SWRO —e—BWRO [Pumps, Motors and Controls
Costs do not Include: H—
Indirect Costs
o L LT
1,000 10,000 100,000 1,000,000

Plant Capacity (mslday)
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Plant Capacity (m®/day)
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" Construction Costs Include:
Q Intake Channel s 74 A
o
- Intake‘Szructure //
. Traveling Screens & Trash Rack:
(=] Pumps, Motors and Controls »
(=] 1
o 1
= »
o /
S L1
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~
[&] P Indirect Costs
c .
S
=
o P
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100.00
E. Surface Water Power Cost includes:
= Power for intake pumps
o
=1 Power for pre-treated water pumps
8 Process power
S Distribution (high service) pump power
b:; 10.00 Building services
-
[72]
38
3 A
= /’
© / Groundwater Cost includes:
<@ Power for well pumps
E 1.00 / Process power
g Distribution pump power
c Building services
c
< !]/ A
* —8—Surface Intake ——Beach Wells |
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10.00
Surface Water Cost includes: AJ
Power for intake pumps
;. Power for pre-treated water pumps
S Process power . %
> Distribution pump power 74
S Building services é% //E
S 1.00
& 25
Rl
8 > &
2 g]/ Groundwater Cost includes:
8 » Power for well pumps
'E /? / Process power
A Distribution pump power
u§1 ég/ j Building services
® 010 {
S
c
c
<
—a— BWRO-Surface —m— EDR-Surface —e— BWRO-Ground —o—NF-Ground  —g—NF-Surface ~ —e—EDR-Ground
0.01
1,000 10,000 100,000 1,000,000
Plant Capacity (m®/day)
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Q P
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—s— PR=3.44 kgMJ ——PR=4.30 kg/MJ —&— PR=5.17 kg/MJ
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Plant Capacity (malday)
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c 7
< e
e
psed [Power @ S0.08%wWh
%% [ [ [ 1
//; S | —M—PR=3.44 kg/MJ —@—PR=430 kg/MJ —A—PR=5.17 kg/MJ |
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100.0
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s et
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b4 L P
~N P
- o // A
8 100 =apa e
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8 >z
e /.( =
2 — B Basis:
& - - -
= Pe /A‘ i:ezrﬁc‘;:r/k-a;ce Ratio=5.17 kg/MJ
2 =% (12 tu)
(&) =P / Boiler Efficiency=85%
| A
® 10 { P /
= : > s
s P—th
< R ,
o —e— Fuel Cost at $947.00/MJ ($1.00/MMBtu) —a— Fuel Cost at $1,894.00/MJ ($2.00/MMBtu
—eo— Fuel Cost at $2841.00/MJ ($3.00/MMBtu)  —— Fuel Cost at $3788.00/MJ (S4.00/MMBtu)
- L[] [ [ T TTTTI] [ [ T[T
1,000 10,000 100,000 1,000,000
Plant Capacity (m*/day)
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e e pEg
& o1 —
X =
—@— Fuel Cost at S847.00/MJ (S1.00/MMBtu) —a— Fuel Cost at $1,804.00/MJ (S2.00/MMBtu) |H
—&— Fuel Cost at $2841.00/MJ ($3.00/MMBtu) —@— Fuel Cost at $3788.00/MJ (S4.00/MMBtu) |||
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1,000 10,000 100,000 1,000,000

Plant Capacity (m*/day)
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Demineralized Water (DM) LA g8 ol
Seabed Filtration System Lyo S ygunl s b WS0T
Beach Galleries el SOl

Bottom Intake

8 b 6 5]

United States Environmental Protection Agency (USEPA)

Travelling Screen

Cylindrical Wedge Wire Screen

gl Sen 5 s

Chlorinated Alkanes

susaz 15 cla, ST

Anion

O

European Communities (EUC)

Chlorinated Ethenes

oadbans IS sl sl

Autotrophic

B9y

Occupational Safety & Health Administration (OSHA)

oo YL el coal g clilage ol

Forward Osmosis (FO)

w.._a...m.a ).o....u‘ L) o-.\:s)u.u.u ).o..u.:‘

Reverse Osmosis (RO)

Seawater Reverse Osmosis (SWRO)

Ly ol sSae joul

Brackish Water Reverse Osmosis (BWRO)

293 Sl (osSas sand

High Efficiency Reverse Osmosis (HERO)

Y (205l b osSae sol

Acidity FUERVW
Escherichia coli (E.coli) S Lo il
Oceanography el gl 8l
Electro Dialysis (ED) 3dbog Sl
Electro Dialysis Reversal (EDR) 0N g _wgSan julbog xSl
Hollow Fiber SB g md LU
Oxidation Reduction Potential (ORP) OgemlinnS pals e b sl
Enterococci S 85 9l
Endotoxin YR PPRY

Anhydrous Calcium Disulfate
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IImenite Coals|
Dark Repair Reaction 9,6, kel
Energy Recovery s58 2Lk
Packed Tower Aeration 03,28 polen

Immediately Dangerous to Life or Health (IDLH)

Chlorinated Benzenes

odlady IS slagy 0

Monitoring o=k
Brine Recirculation iz ol
Standby 8 oolal
Chlorosulfonated Polyethylene (CSPE) aLgal guog IS L3l L
Poly-Tetra-Fluoro-Ethylene (PTFE) Ollg okl 25 b

Multi-Stage Flash (MSF)

slal> o siz SWSL oz

Dewvaporation s alad S
Vapor Compression (VC) JEIINL
Mechanical Vapor Compression (MVC) S8 ;w0515
Trihalomethane (THM) Olwgllags 5

Corrective Maintenance

e O

Preventive Maintenance

R WPSIVE T

Protective Maintenance sdadlre (6,145 gy
Brine Concentrator and Recovery System Sl coS Ladss
Multi Effect Distillation (MED) slal> o diz yolais
Membrane Distillation (MD) slie i

Hydraulic Turbocharger

Sy ep )5l 6

Reverse Turning Turbine (Francis Turbine)

oo iz b e ye

Gypsum e
Horizontal Directionally Drilled Well 88l ST ol
Beach Well >l o>
Pelton Wheel osd F,2
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Present/Absent obef jpa>
Spiral Wounded b ol
Hydrogeology S 2] sl e
Solar Still G 9> dondg>
Sea Urchin by Cangy )
Self Cleaning RPN
English Degrees (°e) eSSl a5
German Degrees (°dH) Sl ax o
American Degrees 25 el a0
Degrees of General Hardness (dGH) (RHAE LB A )0
French Degrees (°F) Gl B a0
Clarke Degrees (°Clark) SN a0
Variable Frequency Drive (VFD) oy 590 yuus olSlwd
Salt Rejection Seed @8
Two Pass 595 ,Lgo
Humidification- Dehumidification loicugb, - ollcashb,
Threshold Odor Number (TON) 9 sabnl o3,
Zero-Liquid Discharge (ZLD) Sl e sla oy,
Giardia lamblia Llas¥ Lo L5
World Health Organization (WHO) Sk cllags Hleslu
Brine Concentrator and Recovery System (BCRS) Sl <8 3L g Ladss wlele
Natural Treatment Systems (NTSs) abal b slall
Total Hardness (TH) I st
Aeruginosa 59,1 wbigegd gun
Stiff & Davis (Calcite) Saturation Index (S&DSI) om0 5wl axlis
Skillman Index oobSul asll
Oddo-Tomason Index (OTI) Ogwlegs — g4l asLi
Calcium Carbonate Precipitation Potential (CCPP) pndS L0 S gy Jamniliy L
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Puckorius Scaling Index (PSI)

ey 9 >l

Silt Density Index (SDI)

Ryznar Stability Index (RSI)

Lr, pals

Aggressive Index (Al)

Larson-Skold Index

WSl = ygm,¥ a3

Langelier Saturation/Stability Index (LSI)

aJ5y asls

Heterotrophic Plate Count (HPC)

By i ye slas 2L i jles

Australian National Health and Medical Research Council

Sy Sl g dlag o sl

(NHMRC) Ll
Biocide s >
Spiral Wound (SW) Sexl> slae
Hollow Fiber Membrane SUI slas
Plant Factor oy giS1s

Vibratory Shear Enhanced Processing (VSEP)

byl Ay Al a3

SPARRO

SN woSae el ol

Photoreaction

So9 S (5 5lw Jlad

Thin Hollow Fiber

Sk JB g sla s

Granular Media Filter slails il
Bag Filter Slawes ls
Cross-flow Filtration ablise yguml ils
Concentration Polarization sale jiodad
Molecular Weight Cut-Off (MWCO) g (39 alad
Alkalinity ROV N
Phenolphthalein Alkalinity (P. Alkalinity) ol s e’
Methyl Orange Alkalinity (M. Alkalinity) el Jue cSLLS

Velocity Cap

CA.CJ.MJ Ixerily L&Q%

Cation

055l

Chlorinated Ketone

4,5 S
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Turbidity RIJPRLY
Crystallizer oy Cowny
Total Dissolved Solids (TDS) Jelzee Slasl> S
Total Organic Carbon (TOC) S Js
Calcite Conds

Canadian Federal-Provincial-Territorial Committee (FPTC)

SIS (55 o — ool = J1y03 acpaS

Garnet <o,
Thermophiles sbleS
Grains per Gallon (gpg) RSN
In-line ladas]
Coagulation & slwai]

Fluidized Bed Heat Exchanger (FBHX)

Ol o b ()l Joe

Pressure Exchanger

& Lid Jawe

Piston Type Work Exchanger

& F2 5 Joe

Methyl Tertiary Butyl Ether (MTBE) Pl e (6 yus 3 o
Draw Solusion ouiiS Joloeo
Part / Million (ppm) yd 30 p )5 e Jolro
True Color Unit (TCU) s jlade
Freezing & 5lwdesmin

Zone of Initial Dilution (ZI1D)

Golw 38, adgl adlais

Volatile Organic Compound (VOC) S Il olge
Total Suspended Solids (TSS) Glro s> lge
Institute of Standards and Industrial Research of Iran (ISIRI) ol o laitewl Lo oylosles
Nanofiltration (NF) Ogemnl 843l
Gain Output Ratio (GOR) (5390 72 s

Magnetic Field Desalination
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Abstract

Lately, the use of desalination technologies as a reliable method to supply drinking water, has been
growing and can be considered a solution to water shortage in different regions. The emergence of
different problems in operation, repair and maintenance of these technologies, the limited background of
many of these technologies in the country and consequently, lack of proper knowledge and knowhow to
identify and eliminate faults as well as absence of suitable standards in this field, necessitates the
preparation of a guide to select and utilize a proper desalination system to resolve these issues.
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