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1- Hazen Unit (HU)
2- Volatile Organic Compound (VOC)
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1- Nanofiltration (NF)

2- Reverse Osmosis (RO)

3- Total Organic Carbon (TOC)
4- Electrical Conductivity

5- Total Dissolved Solids (TDS)
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1- Total Hardness (TH)
2- Alkalinity
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1- Langelier Saturation/Stability Index (LSI)

2- Stiff & Davis (Calcite) Saturation Index (S&DSI)
3- Ryznar Stability Index (RSI)

4- Calcium Carbonate Precipitation Potential (CCPP)
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1- Gypsum
2- Skillman Index
3- Aggressive Index (Al)
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1- Biochemical Oxygen Demand (BOD)
2- Chemical Oxygen Demand (COD)



14 /8720 Loyl jl spmSl slois, 5 o6 ol golio oy 30 - o) S

05— Olalgs aiile ca S EM sl slge 31 Al oS annlST fog38l 51 LS (ISt ol Jo sl 0,5 o)Ll o 1S
g oolazw!
o2y Ly )8 Ssladl wloS 5 5 ams oai (Lis BOD (ulejl 055 4 1) Sligal Jlaie COD iolojl az 31
Siolos L dunlie 10 g 098 oo plol el Y B Y S 10 COD iolojl Jg tigd co dumaST & yaia0 o] jo o
BOD  jslaejl as caus COD yislajl yimmon .l 10,95 10 (6 5L Cujo 5l delosl oo Jobo 40 59, 0 a5 BOD

(TOC) JT (9,5 JS -¥-V-¥-)

Pl CaheS 50,8 et sl Jsliie g )lene a5 0058 (oo JT )8 IS 1 (T olge oS5 )0 sgzge ()8 ke
Al oz ;0 S o5 abses SGTOC Jade 0510 5L cwasd ] 5 5 ol Sl 4 L2l TOC (6 S o5lail s
0,8 ooliil gy anl B b plojen ©j50 4 Ol 5l ol o0 nlplis 5 95500 § S5l

il Jsdome 15 T 8o olsme Lot ly 5 3ao b, BOD 5 COD gla sigles] 4y s TOC iglos
iots b 3y5] Cews 31, COD 4 BOD g5 oo TOC 381 e b el 180 o)l w0yl oy gledand, 51
a3 e 5lis |, COD 4 BOD (sla jile;T 5l Jol> cledlbl plos TOC o]

‘SJLM é‘g,o 8‘9." -A-Y-

b )5 —1-A-Y-

w ol 5o Jsle 5enST G pan ol Iga 10 58 T Sim JLad g Los a1 o (ST alex 3D o35 el

sloallbl —an Gras b Ghline sl St (Jy 0980 5enS 2ol & 2mie s5l9n slags ST alews
SIS o S5 0,585 (55 p0em b Sligel (b S 0T 50 0920

wlad = 0 JTolge b ol wles (B,b 51 auS o iz 1y lsa (0,8 aunS1s0 5l (5,0ka lgo b ules 51 j0 O

Dgd oo ol 40 )8 aenSTgs clale il 4 e
simo sLoSa ~Y-A-T-)

camedS 305 e oo slayeslS aiiws Sel b 545 O gots Yaere O 4o Jolre Sore slacSes



il ufwb)}b»wufwﬂufgbabudﬂéb’aj ol slosl, AF/-9/+) 1£

(o § (o e Ahwd 90 Ay oo o Sad o e 4 0T oo W] oy Cdle jo Sl 18 sam g s

ol o-\./a] Y o)LA.C;} wg.u B LQQT )L>bo ).:OLM 9 ).u..sm LgLQQ)L.\JL..m‘ u,..al.w‘).’ d)lJu.A @9 w)_..c LS"'XM 0‘94:

I olge —F—A-Y-)

sloinSoan Lagl o odas a5 ansS oo Jlolge aijls )5 055 (JsSUge Jislos )0 o5 Same i Slge &,
el 00l JJ[S Y O)LQ.A::J w&u L LQD)‘AJL..M:‘ d...'o » é‘g.o L)"‘ )L?Ln )L.\.Q.c ! 5_1.39).)5)..& 9 «S..JLQ.A.IT

1058w grailoln o Slos -1-Y-)

9,05 Al LaSiad 5 (Sl jlas lade L g 0ol Bis  oliand Slge plodc ), oloj S slrailels o
J B radlog sl il p e S dee Ve 3900 b Sl (b o @ atuy e (nl 098 0 Joo L ol om 4
At COD LalS” i 45 008 laay] 5 ol 1 5 o loaiyl 3 oyl 51,35 4 ,0ls (VOC) 3 JT olge

S5l (gl (Sl a5 Bi> )3 (wgSas jel 5 (ygel gl Sla by, (lie ooy Ses slagts; om0
Ol oaijla g Lid g 4y a4 Cenlaygn B )0 Lol (nl ol (QUlg i8S o j50 o] ) (sxlya o35
AV gl yildgil 01,8 10 5 00,0 AUA LusSe el T8 50 (glulaz do o o YL 05)ls Sglite sl o118

Syl (gogame ol

ouij Jolge g oylylailer 315 —F-)

oolisul jolateds S joboar ol Sloz oo (g (slao lailivl @b S L 5l ab (jsSLeS B jlas jo O
Dy 03 Craad (Lo lailil mhaw 4 U oo plol (599,9 a3 Ol b cawlie ditias 01,8 b of ple ol )
s Jaslwl ¥ oo lers g 500,85 18 oy p 390 (Soielgm S 5l Ol CalS Canl sal aw iBu ol 5o
ool ol 29,50 Jelse @y by o
dLoazl o (ol e slakme ;0 j5ta Sl a4 dily loossy 5l (65l 5 ol a8 5 lis O 5l Sws;
e Gl gl o0l o ol jlome ao 5l G j5am (215 Ll owisn oo £585 @ Ol alliv 5 laaS s daailsos,
Fobaels el g allb Bim LB e a4 alS oy SLaS 5 el (See ol 5y (b laiee jo il
Bgd ol &yga S ioly 8l el g ools [2aSTy nalgl o lax b ol (Ko (pizmen oyl il 5 0SS sl O o
W05 gns sogmas Cilig Sl daaed Saly oo Lais ST a5l sk 975 Sald 5o (0ol 625

DY 6T G bon o5



v /8720 Loyl jl spmSl slois, 5 o6 ol golio oy 30 - o) S

055 ol B9 g 2 5 By gl (g 4 Ol |y o SlapiassST 10 99750 (Sl lo,See IS 5o
5L p5me (AT ol e twd jo Goma oalus olge 3l ealatul b g (o yo5 (551 B e b By gl (glopunclS g S
Lo 5lagl y (AT olse asly il JT olge aiilsi cas By 5 0 SlapuanilS lg S0 a5 Jl 55 il oo 1y 09>
Sl S

g 5o el QLS 5 Sl oSl do g g syl i sloaios @ (il (nizpen

Gl il 5 Gils sl iS5l Glasgerme Jolis By g ia sla Sk il Gl 25t pls o
s olié slaaille 5 Sijsdsn S25,5 Lole Yoars g 25l cpl ki

Jelse 5 58 Sl 5 oy il QlalS igd oo Bi aaal iy Jole o Lges Syt 5 lap S dlag )6
s olie ol iSed glaaslols adas iy o b yils S8 S oves

o 30y el ey b (35051 L ol az ST ailey 0 ole S 5l o b ST 50 0l o L]
5295 Sl bl lagl (S 5 009 5t b xSL el 51 plo50i8 ply 5o pllaile cnl Caglin J5 g, 0
g G235 diete Ol L 68 5 gilwslinil ooy b ol ashai Gk 5l (oliar Jelse (B 05l oo
sl g Sl (8 (Blo b o el 2l o JLo 4 5 ailood

o=l gl ol 5o (25,5ee Jelse Gaile oai; Sl aiiS o 51 YL slos o )l (2o Sl glaailobs 52
S5 ge Wil o0 ahal iy Jlie 50 JoS ahal pas D50 50 Lo S S g vl it laay)
Sgdy olid glaalels o (So3sls

SOl S 2 5 (Safsdsn oy oLl 5 (alsd (2l05Sad slaailols ;o (1t 92y (Sl & azgi b (ipan
slobs, 5l S 2 5l (29,5 Jelse ssme (Il pas 3525 b o j el ailibs Canns & gadsi O (3500 o
o2 asloles (l oy T 50 (29,50 0d) Blie il (wsSiae Somsl 5 (gl i8S <y gmsl il

S (59, 2 Wlgi ge il glagoale 5 5,Y (g3l HlalS deois ol Juls (550l 0us) Slogzge 092
5 =k m i) oo alaé layild 5 glawle el 2l s OT cils 5l ad a ey slaailelw

a2 )18 30 Co | (G ge] ;a8 S

xSl glgil -0~

Gt aized Dbl e (210580 (5,98 slo i plaeal bl (S o] bl 5l o> ol cunls b,
2o oo plaisl oz al, cEle 5 (5510 o o 4 b pe sldas jo 5l Slodes
tie Lo ol )b S e3gue (59, p Wlg oo oo eolatul p SO g9 cdihal i a8 0 68 gl lerea

Ol 5 e 4 cmbin S0l 7, b SO ol ol S sloosgn JS aje oy Yo Y - ojlusl 4y el



il u/’w.ob)}ba.owufwﬂu/’é-balolwdﬂf)lfa; ol slos), AF/-9/+) 1A

aial b o, Shas 5 o0l Al s oo 1l 1) ol wiamssST 555 1 oy Sl 5 05 o Cbli s iraly
S cenlie ;S OT S Vool as so GhalS 5251, (5)laeSs 5 6l pe e gloan o g 00 YU | O (lojSs
S oo S el byl 5 Y 5 US 9959 51 5 009 cemlin Bos shilo g wiS oo olml (6 ST bame jo 1, (S
3 6)..:ng aS 09l oo el ALy g LrailBog, ol o 6ﬁfg7;’| OBy A 4y ‘_,’.fl ol 4 axg L@ISgT

Dl oo dalsl o azl o gLy

ol 53 31 el —1-0-1

13,08 3929 2103 Ked sl by O 5l 6, 50T 55 g0 Logas
adg) bslas Ly 5 5L Jil sl JUS Lawsgs Logitiane |y Ol o5 sl 150l g5 0 5 Jgane rpedins slo S0l —
g o ol Bros 5 i €55 50 @ LTl (WS oo S pslaer s slasis) 5 lalys S )
ol S L ol LIS o 45 oad S5 olmely b o 3 sloaly) 5| paiis e slouS ] —
S ailals o8, ST slools csogac sloely saims ¥ a 555 o WSl g5 ol o slowy

LY F] s oo s Ly GBS gl il b 50T 5 ol

o (5L ST —1-1-0-)
S ¥ gere o S0l 55l S o oolaul a3 Ol cils (g1 pubine s, 50T 51 o105 Ss slaasly 251
ol d8lie o3lasl S e eolitul da ole g S5 Wl Slge 39,9 5l G S sl lp w639, 40 WS ks S
Lo S il 95 ol sl 65518 g5 am polo Sl 0 000 O 5o Glas dlge g5 5 ke & (S 25 Jlas]
] D990
w0ads > Lo S 5l as goges sdlg) (59, p damio SOl LSS (] ity caialS slaSadsT -
LSl 50 S (B8l 4 5 SOl A BLLEGT (gogee 0lyz o b a5 conl onds JSs
LYol asS o 6585l (2lyo gl 295 31 55k 999> b 5 amd o0 2als
3558 35 Jyror o5 ol 0 oS5 (6308 Son i 31 oo JAT 53l 5yt sl Jli]
Irol ags co SOl 4 Blae il slge 299 51 @lo 5 95,20 s3lo 5 5 e
i olej o el 4 3 o8 Wloas oyl (s g o8 Jil ol slelgiad S o Jlis] —
20 @YU Uy gl pa Lo Ve B /0 o905 b 18 Jled] ol 38Lie ojlus] .okiwd o5 s o b O

LYol wijls (63555 ST 5o @las Wl ol ials



1 /8720 Loyl jl spmSl slois, 5 o6 ol golio oy 30 - o) S

P — pudiaane pS ] —1-Y-Y-0-)
G S ame Ly saiiSpl, ] clpam g o Jolow L5 Lo 5l oy JLisl gl JULS Jolss ba 50T oyl
emlys aslin 3 Slas oy s oSl 55 ol a8 ol Sl o | 4SS ol il s o SilSe (slo o5l

L8] asls oby ©F jo les Sligesy 5 0l Slge jlaie a5 cosls

oo — e (S SOOI -Y-Y-Y-0-)
l_i)o ;Lf)o I WY 4_.‘9.‘ Jaj_la} J.iw a9 G,lo);_iu LngbquoLu L5|)" ),.fg_:»‘ 8_9; L}")"JW Lbffu_;‘ LJ"‘

iNdd sl a8y o Loy Jole gl s e wia Uy duo w5l cel See g bglas cpl aiiis

i pal (s ST —Y )-8
55 by <! JUEl by )LS anle 5 b g Sy <! JES YL eobld g ol y Jodss Jdoay 457 (69)l50 )0
u_....a‘«b).: LgJ_SUT p.._a........c)...c ‘_ngu.uj) ).)L...: 9 é}l.m 6L®0L‘> J.Q_‘> dJ).]a )‘ }/L, u...ﬂ..S L: LA)D u] ‘w‘ QL...:T U'“"’)
il o o 5 ol 5Ses alobs e b e 31 T JUsl s 20l sl 6,50l loig, ol 9 oe

Lyy] Sgien plE Ol by slaass ;o

$o908 WSOl glaoly —V-Y-Y-0-)
Lools ol 4 igds oo onliiul _olo;Ses sloaileles sl pls 0T ages wal,3 jslaie 4y 5550 ;S0 slaol>
a5 Lo ol L (o & jg0ay 45 05 o ias o5 sloolz 4y 0,1 a5 355 0 S 5 (Jols (slooly Ve
w28 o5 DI g (T olss il cbile Ly o daoly cnl a8 LT 5105 00y 05 (0 3985 ()] @ (81 & 90
Laols ol 5o SDI Jlacie [¥2 5 YAl wigis o Dgume pls 0T cotls pp e b g conlin sla 3y, 5 atsS oo
aS Slied 5 S Olio dadlg) Jie (6308 .8 slge 3l eolaiul aol> (1l jo .ol o VU /0 oogume ;0 Yaors
Hlr 3 Y Ceglite Jbls an S5 s (69Y 98 slacesy 5l osliinl .ol (659 18wt polie (59,55 pln )9

le-] Sg g0 00ld o 5 (53,95

B! WSOl gaols —Y-Y-Y-0-)
Ol 09 oo oolinl o183 Ses sladileln slp LTl lgieds a5 Col (8 SO a4 Soop a8l LSOl slaol>
505 (gl g0l 5 95 o i SOl 0595y p0 o Cenl e BB Y B 4y (555 50 ailgianl S Jolis ol

L8] Wy 0 i ol aY jo g oas cadie o] 5 (881 & jg0 4



il ufwb)}b»wufwﬂufgbabudﬂéb’aj ol slosl, AF/-9/+) re

—lin Jlews a8 Wil o b lawls by Jolew sl aS Slaose s (gl (881 caiiS pex (slaol>
L ogd asd )8 Hlai o laiiy Ojae a4 b ol ol canl jLs 0,00 YU o8 b L Slaol> a5 LKn s

LEV] 003 oslial o] 5l wgd oo pons 500 slools a5 olKin

ol LiSe; bSOl -Y-Y-Y-0-)

I oyS ol ol el dolo g g i ambo 5 50 (syman b (Hhb g cols Jols Jolo leySo]
4o 5ol gy ol o Shes aiied  also b a5 caigh co el dlwgar O ygods zge (SlSe (65,50 b aS L]
5 0T et awle Culbs e ¥ Jlas U ola ol ol mpm o8 2kt alive  ggdoss i abais i >
[¥0] wsd Gommms b, 50T g5l cle sl (comlin s 35 ales oo Jgud BB 5 ,lasb

L¥e] 0,5 alwl ey 2l loojsm 5 (ol waildl Slalllas Wb da W SOT &568 ol >1b 5l i

1> G5 (ygml pilid b S Ol -£-Y-1-0-)
ol )0 el Eaglitte _aphoss gy Bl 1 Lel el olos 15T e s Lo S (ygmnl il s, 4 (6 Sl
<l aalsaha 5 oS lawle sl il alie a5 ol Lz 5l 55500 dopo iy 2 gl 2l Aol S Loy, S
O o Sl B e Ll an 2l b n 50T 6 ol LFY o YOI 09 o axsle waisS oo Jos
st aplish azin b (s ol (ol il 5 2lys slaisyn S (nl b o)l 2SOl 059> sla g
S eyS ol e ol (ol sl (2305 i (ot 5 Lpo IS Ogile syt eshag )5 03990 &1 bogyye SN

I¥Al el

(o ).o.s: L (oo ‘5Lb)afui 6&‘.@.’»’5‘ Ao Lo —¥-1-0-)
Sloslil g ,uld 5 dda iy 9l (ol anlb 4 09,0 51 8 ol O (o3 Sad slaon] 3 ales o
Sloaul 3 La nSol g5 cnl 1y aiS Bia 1) fyganl ks iy slaas])d ples Mos Wlgh oo pudiinne yué slo o5
aS Ls'bo)j).: &5’4"" 6,5&.:1 SaL 4.«...” .\M:l; W Lstb].fg_j )l ).’w ).g‘).g YU o..:‘yks,o MM).A—C LgLfb).Afg_j
sle SOl 51 dL,e s j0 6,08 ady SYsh ciélie alos ) (LYo a0 S oo oolitiu] pubites sl 50T
e s 055 o ool e ST S ) (85 o | Spe it lalinde B jsbas et
ROV WD )_:.?AJ L abels 5l 5pS a0 Yo Y. xlgssn alolu L515 G,l0 10 pe Al 3B cddal oy i L§>l).la
a3 b et el sl S0l calo 5 (b sl il ond Aol 6 il ps sloasyjo ol ply il

LEY] 08 o ol ()0 0 e Slikas 5 abai iy sloan] 3 5l snd axwls



r /8720 Loyl jl spmSl slois, 5 o6 ol golio oy 30 - o) S

foiiannn o 9 podiiaano (S o5 T plro 9 L0 —F-1-0-)

L PR 00)9" Ao O Hygods Lg).afg_j k}dj) 9o LJ"‘ g.,ql:u: 9 L}‘).A )‘ Lgo‘-\.au (f—\) Js..\?- e

[FF] piinn o g pitioans (b ST iy lro 3 Ll —F-) Jgum

Lixe wolzo woley

Yo eud b b b~ Ol peiie g Foml CodsS

o359, g bymo) ST 6l sl Ceod )5 abal iy Oliges 4 zlas

ool s sl Y )l 5 s)l0 o e 430 fooiis

Sl o Job 5o o e (amedans ) 536

e g 40y S (6 00y ]

Lo dole » 5eS 8l S

Sk g e of cuas 5ol cud b blod 5l cosgaze
Ahal i Oliges 4 508 5L S jsbay (B3] 0aisS roz slaol> | alfaiz slaol> 5l oolaul o)lge j240)

FoS IS Gl bl iy Sl Bl

L ol oy sly SVl Sy
S S loro s slaane aloerd Slge 5 5550 Ll ST O 2B sl A S

13 po . S o § o o 51 ¢
S0 e 50 S hrrelans ) e SIS il lidle s s LS Ny
(o Jazmo 5 50l IG5 58 @)

sy 30 b adgl ce s

Sl (e 59 St G pdyBlasil (0,5 ool )l cole jo (Samy
(O i b Giole ) JSae (5l

bzl ;o 5l Sl ~Y-0-1

Ayl S 0,8 )18 Oy 0 Bilgs oo il (b (65105 Cgmy (e 45 G yg0y0 laazl o o LSOl Sz
1 Sl 5T e o S 35000 St oy i b a2l O b 25 5 o8y spmnbaish oS b ool
sl fen Ui abe 5 Lo Jlil 5,5 51 6,5k ssliie 4 50T Slomals (sleiil 355 o opmne o silie g5
22,5 518 e 1) 58,050 Wb ol sl g9 opl yo b, SOl 6,5 50 5 >k o asb asls .5 Jlsl
sl ohslr 5 lS bawg SOl (Sojgle Sialed s —
[f-] cdale jo Lad &l peis 5 O gtw 0 Ooliie lagos 1o oo Slgw, clale —
il slagos 5l ool cilop LS ol 7 ot W50l 5l as le laaxl o ol b, S0l Koo glyl

2SN 895 o 53 Sge Jolgs —Y-0-)

Lol .l LE)“))'."’)'Q'.’ 0,90 4O ol Jsmﬁ B k)" g_:‘).a....au 9 u] w‘b).) u‘).uc cj..fg_j 69.’ L).M.u B GMJLM:‘ J.A‘j.c
Tl S i (6,500 oz Jelse 5 Lo oy (b yo Lo 1 S0 ym a5 sl UGl g bl gy Jelse
Slas e Jelge ol imte bl B3l (T L g ais ol Slis ol 5145wl (92sar Wb SOl leisle

o g ol bl —




il ufwb),b»mufwﬁufgbabudﬂéb’aj ol slonl, AF/-9/+) rr

bys dobe 5 fas (oulidiinms) 9 Sl S ny Ll —
Lo st 5 Jobo ol (Ol S S e w0l (b Sl Lol 50T e (Suiglsyaee Lalys —
5 et 2l 5o Glae Slse (lie 5 ganails Jols O (pleard 5 (So5ed CoieS b oS0l e =
Ly ol (Saye5
2 Sl el e 5 oloj ¥ paass 5 Gludl g9y Y ile i@llas sl 12l Jelse onl 5 ogdle
Syl gloasS s i by b 5l Las
g oledlbl 3ili SOl b a0l (sl Cpenl Laz b e 50 (55000 4232 5 5,138 b
oS il ] cenlie b 355 |y gy 5l il g 00 o Skl o] das 45 sl 5250 (sl dgums

I¥T wsl ool 5 T 51 6ol p0 0 9 posle e 53|



: u “0 o &“? 9' 0“0‘







olds —)-Y

S >ly 4 639,5 I TDS jlre xSlas .ol Sowselil 0T adgs sl slazel JB 5 conlin g, (21055
ui)g) )‘ w.c‘ M J_‘>|5 (f")"o 05_76 ¢«5°9,9 ‘—’Té}’)—’ OBM.C sJ»o‘ 3o w‘)_u.lf r:;é.‘.a A AR I RS
L8601 S oo cpn 1) Jgamo coieS oLl g olay a0 rbas g sla by, ¢ 02105 Sad

bl GO (5 gl 45 3505 (o (Bl sloolluns 5l (g oe | (alsj Sl At sla g,
Fooany SO0y dwead b gl ol Glaanl el olic g Sl ol Jols alels o ,Sles 48
Ll s )ls Jlo Feogam jo ead glid slojSes slaan!p ¢ Jlo
48,5 plodl udass 01,8 o oy, cpl 4o .l T(VC) € bu oSTp5» jog, 4 puhais § (MED) «glal> 1o o> udais»
L.}JH uihsuw)‘wjom QL’M UT)l:udasoM oslo g_:)|).>)5.w u] QT)OASW‘ uiwﬁbg}&w)‘
MSF L acaslio jo o] 1565 8 yas 55,50 g MED &bl ,o sax ciéjig 3l slaJlo ,o [f] 05,5 o o
] oo; P |) o9 u." )‘ oolarul

b8 5 ;50 S Ol GYL jae (ol sl iy, plo b asslis jo (6 ,uads sla oy, 5l colawl e
o158 eolitul 8550 ()l (6551 aiited conlio job Jlens ool 5 Lo Of Gl ot cnl ol 5t Gl
L6581 085 el o sloanl 3 olile &)l 5l Wils oo

5 JoSdS Ll b ol olalejas waS LS 5l 6,8 sl sl g o 5l slrasly jo a5 cl S a3y
a5 Jedoany Sl (8o Lol s (gos J5SIT L3Sy w09 005381 (35,9 T & Wl oo JsSIS heas n b
LEY] siley (B coamls Jo Gl o
6‘)—’ L)"Jﬂ) U_" )‘ ‘Js_AM )9_L:4_> ba_w‘;n oola_wl LacS o B3> 6‘).’ LQQ}" )L» A G Lig LS’L’?U"‘ Ml}
LF] 598 oo oolatl jeicd slacT ol 5

o=l Lal ams zals Sowelsl O slas jlastin] as a1y Lo ol Sos cdale wilgs cos ol 4 oygum! yilidgils

Bi> gl sy ol S yebar el oud a8 Sy o 5 jeicd sloo] abal sl (shmelcuiise jsbay o,

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
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1- Standby
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1- Mechanical VVapor 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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2- End Port
3- Pelton Wheel
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1- Zero-Liquid Discharge (ZLD)
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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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% 6— Seawater Reverse Osmosis —6
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‘— Brackish Water Reverse Osmosis
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Plant Capacity (MGD)
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1,000

1
Construction Costs Include:

-

o

(=]
L

Desalting Plant Proper

Inplant piping

Pumps, Motors and Controls

Pretreatment
Post Treatment

1=

Building

Cleaning System

Electrical Distribution

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

Indirect Cost A4
[~
/!/ /ﬁ/
L1 =
10 1 | —B—SWRO —0—BWRO —#—NF ||
& e T
| Construction Costs do not Include: [
Land Costs —
Product Water Delivery u
Concentrate Disposal -
1
1,000 10,000 . 3 100,000 1,000,000
Plant Capacity (m“/day)
) T yguinS Fooe Jlw o Lol ) ouw! La..\.:.gj d colw aig » -Y-Y.o
) sl gl o el » » -
100
—{Costs do not Include: 2
= —|Land Costs
o
8_ —Product Water Delivery /. /
o . 1Concentrate Disposal - ]
g | A
g’ / Construction Costs Include:|[][ ||
8_ Pq Desalting Plant Proper
(,E 10 L1 Inplant Piping
— Ll
-'g — = Pumps, Motors and Controls S
o ./ L= Post Treatment I
5 pZ Building T
s P ’ Cleaning System T
Z P Electrical Distribution IBR
E ./ Indirect Costs H—1—
o
U H——
—a—SWRO —¢—BWRO —&—NF
1 \ I [ [ T TTT] \ \
1,000 10,000 100,000 1,000,000
Plant Capacity (ma.'day)
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1,000
—— CD:—"::"'C{;?" tC:sls Include —'j Plant Type: Horizontal Tube i
. |{Hesalting Flant Praper | Operating Temperature: 71.1 C (160 F} |
=) Interstage Piping
b= —Fumps, Motors and Controls
=
o™ Seawater Supply
' [—1Building
g Pretreatment
S Post Treatment ///0-
g [ |Electrical Distribution
=] Cleaning System
-— Indirect Cost /ﬁ
& LA
= A
@ 100 b
o
Q
c A Construction Costs do not Include:
o k] Land Costs
° /I/r Product Water Delivery
Z /é Boiler
n x
£
8
v =
LA
o
W’]—I—PPFS.‘I? kg/Md (12 |bs/kBtu)—e—PR=4.30 kg/MJ (10 Ibs/kBtu)—a— PR=3.44 kg/MJ (& Ibsﬂ:Btui
10
1,000 10,000 100,000 1,000,000
Plant Capacity (m*/day)
UG pol ygueS Fooo Jl MED T 58 b aiy jo - F-Y .o S5
1,000
[ |Costs Include:
[ |Desalting Plant Proper
=) — Interstage Piping
g Pumps, Motors and Controls
™ | Cleaning System
DI Electrical Distribution
[=]
S 10 =
[=]
[=]
(=] 1
z =&
= ] Construction Costs do not Include:
f-oﬂ il Pretreatment
Post Treatment
LEJ M/ Intake System
K= P _,,/ AL\uxili E(l;:-r Equipment
=k and Costs
g 10 ] Building
= ? Boiler
= Storage & Delivery Systems
8 Indirect Cost
-
[+ PR=5.17 kg/MJ (12 |bs/kBtu) —e—PR=4.30 kg/MJ (10 Ibs/kBtu) —a— PR=3.44 kg/MJ (8 Ibs/kBtu}) [
1
1,000 10,000 . 100,000 1,000,000
Plant Capacity (m*/day)

G pol ygunS Yoo Jlw MED ST 8 &l g aig 3o —O-F.00 S
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1,000 - e T T T
—1Construction Costs Include: == 1 1 —t
I [|Plant Type: Recycle
—_ Desalting Plant Proper — Operating Temperature: 110 C (235 F)
g [—|Interstage Piping — Configuration: Cross-Tube
o Pumps, Motors and Controls
™ s Supply =
o Fretreatment |41
g Fost Treatment 5;//
S 100 Building |
=} Cleaning System
Q Electrical Distribution
pry |——]Indirect Cost —
—_ . [
b I =
S =1
g Construction Costs do not Include:
= Land Costs
E 10 Product Water Delivery
£ Boiler
7]
=4
=]
Q
J|—I—I='R=5.1? kg/MJ (12 lbs/kBtu) —e— PR=4.30 kg/MJ (10 Ibs/kBtu) —a— PR=3.44 kg/MJ (8 Ibs/kBtu) i
1
1,000 10,000 100,000 1,000,000
Plant Capacity (m*/day)
G yol HgiaS Foor Jw MSF iyl 15 ol aig 3o —F- V.o JSCi
1,000

g
=} Costs Include: Plant Type: Recycle
8 Desalting Plant Proper |- Operating Temperature: 110 C (235 F)
' Interstage Piping & Valves Configuration: Cross-Tube /.I
=
Pumps, Motors and Controls] /

=
S 100 Cleaning System - /
g Electrical Distribution Costs do not Include: ———
2 P ent 1
& . Intake System T
:' Post Treatment mEE
@ — Building s
o | 1] / Auxiliary Equipment

c A Storage & Delivery System:

o T Land Costs
2 T
5 r LT~ Boiler

2 10 fd = Indirect Cost -
-

w

=
3

J|+F'R=5.1? kg/MJ (12 Ibs/kBtu) —e—PR=4.30 kg/MJ (10 Ibs/kBtu) —&— PR=3.44 kg/MJ (8 Ibs/kBtu) !
1
1,000 10,000 100,000 1,000,000

Plant Capacity (m*/day)
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1.000

[ |Costs Includs:

[—|Desalting Plant Proper Interstags

|__|Piping

| |Pumps, Motors and Cantrals
— Seawatar Supply
g [ |Pratreatment
(=1 | |Post Treatmant
t‘:l (Claaning System
o Elactrical Distribution
(=] Building

100 4+
) indirect Cost A
(=] -
= [ | =l
2 |
&
: ’/ [Construction Costs do not Include:
n AT Land Costs
8 Product Water Dalivery
c 1 (Concentrate Disposal
=}
= 10
o I
E’ —{Flant Typa: Machanical
n [ |Vapar Compressar
= Operating Temparature:
Q | |107.2¢ (225 F)
8 | (225 F)
| | ]
—8—PR=5.17 kg/MJ (12 Ibs'kBtu) —p——PR=4.30 kg/MJ (10 Ibs/kBtu) =t PR=3.44 kg/MJ (8 lbs/kBtu)
; I [ T TITTT] [ [ T TTTTI] [ [ T T TT1
1,000 10,000 100,000 1,000,000
f 3
Plant Capacity (m”/day)

(5 pol 59 Voo Jlo MVC T 3 sl iy 3o —A- Yoo JSC&

100

Costs Includa: //

Desalting Plant Propar

Interstaga Piping

Pumps, Motors and Controls /

Electrical Digtribution Construction Costs do not Include: |
Pretreatment

/ Past Treatment

P Auxiliary Equipment

/ Product Water Storage and Delivery
10 -~ Land Costs

o~ Building

Bailer

Intake Systam

ot Indirect Cost B

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

—w@— PR=5.17 kg/MJ (12 Ibe/kBtu) ——@=—PR=4.30 kg/MJ {10 Ibe/kBtu) =——a—PR=3 44 kg/MJ (5 Ibs/kBtu) |

: R [ [ [

1,000 10,000 100,000

Plant Capacity (m®/day)

(5 poT 59S Yeor Jlo MVC g7 3 &l g iy 30 —A-Y .00 JSC
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1A

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

100 : !
I I
| |Construction Costs Include:
I Desalting Plant Proper
I linplant Piping
|___|Pumps, Motors and Controls
Brackish Water Supply
I |Building
Post Treatment ;F::.
] Electrical Distribution %"/é
Cleaning System /%
Indirect Cost //
10 %
L~
= Construction Costs do not Include:
Land Costs
Product Water Delivery
g// Concentrate disposal
‘ —B— 3 stage SW —e—4 stage SW —a—3 stage GW —x—4 stage GW ‘
; [ [ T | | [ T[T
1,000 10,000

Plant Capacity (mslday)

100,000

(50T 985 Fove Jlu ol g obans (ST (512 okins ugSino 5ullyg 55U 5 5ulliog il (slaiy 53 s a3 1o ¥ S

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

100.0

o
o

L

/I/ & iCosts do not Include|
Indirect Costs
=

I I
Costs Include:
Chlorine Treatment

-
[=]

Sodium Bisulfite Treatmen

Two-stage Filtration

Sludge treatment

0.1

1,000

10,000

100,000

Plant Capacity (maa’day)

1,000,000

G ol ygiaS (Yoo Jlw gt sol gly s sLusgT,s aduai gy dilolw sl a3 -1V-Y.o o
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10 | | | |
I I 1
I I [ 1
Costs Include:
Chilorine Treatment
S“ Sodium Bisulfita Treatment
2 —|Acid Treatmant A
=
™~ Anti-Foam Treatment
8 Decarar q
=1 L=
=
e L]
Q
B /-/'/
&
: L Costs d t Inelud:
w OS] 0 not Includa:
8 /-1/ Indirect Costs
£
=
T LT
2 LA
1]
c Ll
=]
(]
0.1
1,000 10,000 100,000 1,000,000
Plant Capacity (mgd)

&J")-o.i 39S Yoo Jlo o 5yl > ‘SLQ.\LJ):: sl gy ailolw cS b a3 -1Y-Y.o JSSS

10
— 1 o ———— > |
__|Note: Use BWRO costs d
—for EDR and NF //
I" "
=) pd -
g -~
N A
o g
[=]
[=]
o
=1
<
@
gl pd
8
(&} Construction Costs Include:
H > Intake Channel
bl - Intake Structure
g ./ Traveling Screens & Trash Racks
2]
§ B—SWRO >—EBWRO [F’umps, Motors and Controls
Costs do not Include: H—1—
Indirect Costs
o IR
1,000 10,000 100,000 1,000,000

Plant Capacity (malday)

(5 5ol 538 Fovr Jluw o il gloiaT 3 ST las g 32 Y=Y JS
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10.00

Ny |

Plant Capacity (m®/day)

—_— Construction Costs Include:
g Intake Channed e A
< Intake Structure ]
‘\.' Traveling Screens & Trash Rack 7z
=] Pumps, Motors and Controls LA
= L~
=3 1
=1
8 Pd
=
i /
B 100 7
L:: — Indirect Costs
=)
b1l -1
2 M
7]
5
O {—=—MSF Open Intake —#— Open Intake MED —&— Open Intake MVC |
0.10
1,000 10,000 100,000 1,000,000
(5 ol HglaS Yoo Jlos eyl y> 6T 8 pSOT Cli d s —VF-F.0 JSi
100.00
_;_'-, Surface Water Power Cost includes:
o Power for intake pumps
=
=] Power for pre-treated water pumps
g Process power
o Distribution ¢high service) pump power
%—; 10.00 Building services
-
0
3
5 5
= /.
B / Groundwater Cost includes:
@ Power for well pumps
E 1.00 / Process power
g Distribution pump power
c Building services
c
A e [
* —&— Surface Intake —e— Beach Wells |
0.10
1,000 10,000 100,000 1,000,000

55 pol oS Yooo Jluw SWROWST 8 — S SN 65591 di 3o —10-Y .o S
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10.00
Surface Water Cost includes: AJ
Power for intake pumps
'S.. Power for pre-freated water pumps
é Process power %
S Disfribution pump power
= Building services /EI
& 100 / ol
> =
[
]
O
2 o Groundwater Cost includes:
@ Power for well pumps
g / Process power
o Distribution pump power
uij j Building services
w 010 %
S
c
c
<
O
<]
—a— BWRO-Surface —— 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)
(K3 yo 98 Yorr Ju EDR § BWRO Wi 3 — Sy 51U 51 iy 32 15—V o S
100,000

§.. ,/

5 10,000 <

- P

o -

£ //

=

7]

=

S

s A -

= 1,000 - o

[&]

-] 1

w g

—s=— PR=3.44 kg/MJ —€—PR=4.30kg/MJ —a—PR=5.17 kg/MJ
100 [T1T] [T [ TTT17] [T 111117
1,000 10,000 100,000 1,000,000

(s o 5928 oo Sl MSFuttyT 8 - oS4 i1 5,1 iy 32 WY JSC
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100.0
=3
(=]
&
8- 10.0 /:;
5 —
g M ==
- // A
bet A
7] —
o
[&]
= 1.0
=
=
[
o
| [Power @ S0.08Wh |
L7 I -
f | 88— PR=3.44 kg/MJ —0—PR=4.30 kg/M) —&—PR=5.17 kg/MJ |
o IR IR
1,000 10,000 100,000 1,000,000
Plant Capacity (m®/day)
() yol 5guiaS ¥eoor Jluo MEDsuT 5 - (S5 iUl (550 4 3 —VA-Y o S
1,000
8
&
Y100
=
8 //j
g |~
e P
h 9%
e Pl
2 L~
%]
T 10
= - -
< /’/"5?
M~
AT [Fower @ sooewn |
AT | [ 1 |
////’ | —— PR=3.44 kg/MJ —&—PR=4.30 kg/M.) —s—PR=517 kg/MJ |
1 [ [ [ [ [ [[]
1,000 10,000 100,000 1,000,000
Plant Capacity (m’/day)
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100.0
J/.‘
& P
e
LT 1~
' LT 11
LA
2 100 - - -2
2 —
g .
Q /.( ki -
E ) Basis:
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