ol 2! oo Nl (5 59602
29602 Ly 3 (59 g 5 O )L g (5 39 340l 39 o glao

(Pl O CulsS Gadinb slod! s
S jlan gl (S 2 ST g ol

TR § (o

1;5’Y‘o,lodi4a1,iu
925 <139 3 paly o)l Coglee
Ul g Of (53 (gl jlene 9 owaige pid> sl (58 el ;38
http://seso.moe.org.ir http://tec.mporg.ir

YYAY



> Jls;

=

£ omoorepeyman.ir



o ()

G900 Sl
23RS ety (50 ety Doy g 3 a0l (yglae

A "

WAV e
TVTRA e

P gyl
> g e B jlas glp Sy o] g by (el o CubsS gabaid slesl,

g andgs g 4ol p 10il0 (YY) 00k Faudae ¢ Jlypos sz b wl ! g liliw! aoli ! sLind! &
S YWAS/L/Y+ £ y9m0 « BYYERY S/ ETYTY ol digaan) 43ui8 1l g 8 pli gl 45
Sl Sl ) (98 b o o152l (8 U 35 FEY o 5loud 2 pald Cuws @2 (1239 30
Bgui g0 EVT pgums 89,5 £93 i1« o> S g a0 I slan 513 S 2 ST g Bl (P T CuiS

Loy lgie @ @ gl ol 1 aliled oo K05 el g o) lony (bl lwsipe «(] 2] (S Wbolaws
Moo Cole y (il ity LAt 45 g g slowd], o W Jeadl g il yig, &5 & a0 4 g AUS 0dlAkw!
o (1 daluliey (!

=8 pUR By ) o3 le leint; b Wb, b Jeallghs 1 glastmd by ol 3l Jolge
S Syl ol

o
SRR

IR mad y (5Ol y S lad g (g4 7 Oyl

568307




> Jls;

=

£ omoorepeyman.ir



29 mdie dnaly & o3l (sl 1y ol g 03,8 0yt (pl s 4 polie Az Lol
(= ( oorte cabale yla Lol il g Bl cpllglyd M dng bl 03505 as ye

=8 ST g 5 pmt] iS5 g0 oo Coy500 43 3,/ LW dilanano olpS 0iios lowd ) eg) ) ]
Merlopd pO)55 w1 Spge 0y ey

b5 pasedo |y pB 3,90 g0 oo g Ay 0)loni )

iy oy o Spgo w0 )y ph2y50 ) T

whelod o) (Rl Sl |y o gMo] o GIRel Spg0 4o N

e lopd )55 Jloin] polad Sy |y 295 AL €
Catly wialgs Jgona |y (oo pludl g 03905 dalllae B> 1) (8L > (slolas 185 eyl luli)lS

g (o8 Jlulis a5 85 5 (5 Ko 3 ilig

pLLS 5 583 XYYV (4l 58 e ol e b bl ol o se et o (gl LT

@l 8
Email: tsb.dta@mporag.ir web: http://tec.mporg.ir/




> Jls;

=

£ omoorepeyman.ir



by 31 o3liinl ((5)y3p pycixe ln YWADE/Y+ & yg0 n VFFAYC/EYYYR 0)las drguaa) 598 ol 5 (o pllas o
5 Lazsb il e 908 9 RS gillely dal e luali g 4l (b s Cldllas <l Jole )3 by jlalisl g o lae
Gl g (Ao yos) [yl g (Bl codS el oyl (olatdl g (18 an g laaia cule) Bld 4 ()18l slaojs
Al e j0y05 p o5g Cuenl I (g ld 0 00 5 (0SS sladl s

B slalne g Lulos ad 25b) 958 ©lis Ol el il 3 O e Cadgazmo g cadlil Lulyd g oud ol il 4 295 L
ol o] dliwl 4 (o)) (8 pllss 83) (o pmly )llas g (o3 yh0lp Coglae (63 paly ylas Coglae (o) Kad b (S O Cantio
sl 03905 Ol uotine (5l sl g5 4y pLdl a23g: 5 4l 2 (158 VY 0ole 9590 ¢l pes slag )b 2l
ol 005 (32935 5 48 25 3)lge 2l a5 3 b Of ine sl ikl

fpogad g (pgee i > Jeld el g (lulid)lS slads o5 g lapanss | eslazel - —

(Ml (slodlinl o yuine J5la g lio §l odlizl  —

il g ol cdllae slatsly ixio (slaisly dnoles dalasls (ol (slolSies o) §I s ySone

988 Jloyt 9 Jlo @lio S g lags)0)bg3 5l janyy =

bkl oS g Sluge plo g ol (o Sliiod 9 o jlilinl duwge oo 3)50 (nilge § Jpol 4 299~

2 g ixie Bilas ) Ol kS ale) 0 ()8 5 (B d2se )l Sl eolitl L b sl 0sd s 3l 45 5
ol Gl g o sy Gyl sl )3 Lo 5)50 slad)lilil g ajlas § 33,5 45T canlio i b Ol oalisl
25 )3

Lol i gl 5l 5 ol oo ol ol ) 5lisl ol 3590 3 i SRl 5 s 2 sl oo lolid)lS 51 St e
olaasio y ollaislo g o390 (W 598 slacallsd | Gise cnl (i3s3 9 oyt sl 0dd b glad bl 655, &
Spgn (e 3> (ol olS i Lad ordplos] (5 sden b oaiiS e8 Lite lad il ol oS5 55 okijls sl ylis Lol b 3
Anlgs waly 81y Loyl 3908 )by g ololis Gl ge lodine bawgs a0 pis opl @y o )3 g los 3,8 el ] a8 canl
903

odizlos ¢8> (pl (Lolid)lS g dwygy Sliag oies @5 ) o 2l 2] (8 pllas 185 e JS e ot g (Wl bl
olaasio g L Jouygls dome posige GBI Gl )0 ©ljg 58 Ol Cartio (8 (sla)line g bilged 0 b pyime g0
2 OblaS 3 ol saen (195-8li9) 385 L Cunl el led g0 (519798 9 ST e 15 (13909 (2l g A el 53 S

bl ool Gl b 230 4y Cuos

2 pply Oyl (yglee
YYAY



oS ol bU g deS S ans slasl cuS 5

ol 0ads S5 Lall CBg o sy s 50 ) en ol )8 olwl .l oads ags ol 31 (o Ko

(u)’tab 9 UT) Cwng ]a.~>m (swdieo L;l);'SJ L)‘)Q’ oKy Cows ]a.~>m IRCHA uLu‘)J u_l& Lgbi
Gy ) h.ooo UMJ.—\&.Q(O dl)ﬁa uo)’twl .)l)] ol Kiisly uLd.a.a}u 9919 ..\>]9 (s> PL\»})»A] ‘51.91
Conm ) hou (e — u‘)"" J.u.s)l wl.u.»)lf u‘)‘Qf oKl s hou IS )9"L5’L°>) oDI)T f°"l>

Conj baomo (gwtize 1) olid )8 Nl il oltsly Clisios g psle ol S)PRe e B

Con Lo _owdige g1y Sl5T sy l§ 2953b denl (8]
ool g oly (gwtizs (il B slaylne g blgs ans )b 23jpblS” (e WS
o) lamo (51,385 )8 5 ele mols oKl oo doo (<18

r 4 955 O)ljg 598 Ol o (38 sla)lns g balgd 4 b Cannj lae (paiad oS (sliae]
5k Lall gy sy wlawsly sage a0 1) Jobs slaialy Wb g
Coj bare pole (618> Ll g o (sl bl o wsige pllss 58 =95 &5 byl adle il
B ool (59581 18 (s St oSl o523 jo00 SBI
Ol Lo g oy (gwtizs (puilic] B Syl g blgs 4 gk 2ljpblS” (s S
C"M?.).ja-:"-‘dl)sJ daﬁ)ggwl;@bo&JQIb L;.\o.mmdm
g j oo wdige (gl p80s sl Ak 0l oDy bl
ShaguiS gwige il sl 8 el by Lo e (Bl
S F5 e odipe 1) ol el el olgd (g 3lj b wls

Do oo (S10,08 Wilbdged () Ken lodd Cuw g d Cpl (ol g Ard Hd g Jube Ol a5 4l



olys

) doldo
35,5 diald g Ban — gl Juad

o Guas —)-)

b 3,5 dield =¥
e (L] gunaib sloial) —pgd Juad

q Sl V=Y

A it U slaog 5 V¥

W G o Ol 095 s (SigSe Y=Y

i ivio s el pls T plie cilise (slajasls juolio —F-Y
285 B gaialb sloidl) oo Juad

vy alds —y-y

vy i byl (gl pls T golio il cgla asls pyolis —Y-Y
AR acliojly — Y Cowgn
Yo e gslieo jLid 90 O CadeS -V Conwgny
¢ a2l 5 qibie




> Jls;

=

£ omoorepeyman.ir



] dotlo

3

LV R

ashal g (ol 2B (gl Lol Sljal b el jgpol il (el golae Slogdge it S| (S 303 9 o Sl & (g yiaed
St pllw o alie oyl b saled o ednld Slo 4 el oyl o] ) dacl (K5 g ladsly,d daailsg, Sl
5 s oSl 5 s 10355 s ool a3 S35 glyl g 3390 195 (ol s 5] (gl Lo
39S oLy Alis S0 gis 0 ] csloSogl Uy 5 ol awlio bais (sly cyge dabiy g (s5lsil o cyudly ol 5
Ty g Camimo ¢65y9liS oLl ciliste sladigS ol ¢ Sinalil LI CBjlas : Jols g oo odlite O (sla sanails
oy bl b (0)la s 0 g cllale liie 5 a8 bl b ale Clialin § Oyl a4 da g b b ganad b cpl ) 2ed 0
A8 Wil e Gidize sl yasls jloxe dgdon o)l wly 13 50,5 Lo s (39S B ylne g ] ilieo (sla a3l
o 225 335 5556sS Gylae (sl (e cslaylasl b g <y Laugs

6o o 9 Lo ag) Lol dgd (sl 45 a0lon )8 (g5 Ol oS (sl (Jlisio (slolino g alainly s (slo oS sty
O 0 U‘)—ﬁ‘ 9 MLUA k_j UMDU dLbuAJB U’)’W )] u’i’ ui é}L.A (_,’.)].) wb9m ‘U‘)"‘ 2 ) 04D du.@)f )KAJ ‘_,’.n.lm
umwl 99 l_) 45'.?01 )‘ ) w;)l)ﬁwc\a.w u)):.)l> P LS’T L;medl)_» L)LP 0 w).sué‘a.w)l.P
Al e Spgpd S S gl o a2 b Bjlas ool (sl Ledal) slety g f Bjlas CuaS Slajls o)

Cygao 4o A4S 395 o anS Ol CuiS ohg slaadli g inl 3)90 0 S8 g e SleMbl 4 angi b ol cuasS claylixe
u;‘)JL.J | LS"T dl.mr:ywu) wﬁM}A’ Laos L oy dﬁﬁ)lf Sy Ltbuj 6&7).»' L ]oy)p LSM?’ u)’to) lJ &l dl!bo.)].)
Cja_w 9 &9 WY Ay i ¢J9_»a.>u u_».bS cg.on 2 UT ).wl; Jle u.)ﬁl.@wo Jyo‘ )] u] WLA J)g)ls b)lg).) uaL.a.B LS')"
CatsS 5y S (Y guae YL glad bl dadl o (iol58] 00 oo ooliiwl ¢ duw; £95 p ol il g abuai (6yld
ol 0u mlus 53 Ol it caenl @ aag il el le cudS JinlS g ol Wlgi Y

> dines (il )3 98T 1 (g ylms g 00 plool Lid )3 (3L (slawyp 95T 35 ()85 Blae sl O S diej
CeoMw l_> )_i».) Sow )1 9 ))JJJL;O Gygo d]w AJ;G.A O9M YW l.m_j L)"‘ )1 odlaw! L )‘ ‘ﬁ) ‘J...wl.:L;o D)‘J.JL..»‘
[ OJ._Msk_‘;).AM @Luo JAL» A_Q).«m 039 E9b yB dl); C)b.o dllbuwl.w ‘U.‘)).«a.a fl> uj CutS )‘ M)L.C AJ)‘))?).) WYY
OIS Laialy ol g 53 130 o y2sd 53 il (618 e 13 g ol S (sla Sy 4 G o Camslus 5 )laidy00 7,85



P g Aro Fylao sy Sy (s g Boluy ols O CulS subdbd slois),

cilise (glo i (clmd ) 5kia] g oyl codol Cadds Ml 48 ololyy 5 5 stnior ] cilisen (glayasls 005
20,5 byl e loges g oS (558 3 )0 plot 4y dagi b Culd 1 9 83,5 oy i 9 lieo L 5 )9S o] Cumdg
Caino 5 8508wy gl ol Bilas (il sl Ban b g 55 clopl 4 Jodllysisd s (3295 5 43 olsl (o
bl oo dntd Cuwd 3 b g A

{2 g ik Bilas (sl (135 ool 5 ooy b Of Cuds il glaal) -

‘o Bylae sl P Ol plie 4S8 (candib cloal, -V

sl sy T 08 g O S anails (sloinl, Y

85 g o Bylas sly (5 O] g ol B O cuss candib clalp g cov pols degose
ol 04 0L d)lge 51 (S



|

93 yl5 4ol g o




> Jls;

=

£ omoorepeyman.ir



o JX;K%/)}JM—J}/M

Gad -Y-)

2 g smio Bylas cas P J CatsS pand sl piY slainly padi g et s pus deinly opl a5l Gas

30,5 aly -Y-)

Al e ixhio g (285 Byl (gl 9dS Gei 5 e o glie CobeS Camdy )y Lol ol 028



> Jls;

=

£ omoorepeyman.ir



Y Jeo

~ S Dod S ‘)
¥ ub" @Mwﬁ
e Tl Lowd




> Jls;

=

£ omoorepeyman.ir



9 o o] cuvadid gloid], 09 Jad

oS -y)-Y

5 9o (sl bgye (sl padld 5 Cato Ol et (lajls 4 o L glio b 3)90 O Ll Lataly pl 95 (sl
LIY o)y 5l coglite (clacuas b Ol g6 cptin 4 Yoome Caxio 4o g ol Siglite aliseo gl 13 (Spas slac] a5 bl
CieS dy a2 g9 b (S () 08 (sadib anad ¥ 4y I joboay 1) milio 10 (Bpme o] g e da il 4 oy
Blo (ol g (oges Bilas w98 ya ) sl 4B S &0 gllan CdS 4 sy sl piY 4kl (3o g 5l 2090
5 ool don drgas lge JUinl o zbligs 3ylas da gy dmokiiS Sis Cylao ol ogas Coylas «al 0 yaeuba ciliska
ol 01 03 y5) Al g 4 5 Camio 039 slajli ] S yiiie o oled jd el aS Wib o polaw (Souiitund
29l 4 Gl (S0 2SS ya () 00d asidie (&S 03900t 9 Bl (IS g0 4 (A (0 & Col S p)Y
CphsS 48 0l (g any (sinadiib opl o 00l rw g bl dod ol )3 0ud S5 slasl B o5l et 3
Al 4l 1) pSee el 5S35 dagadls (gl odd (asidie 03gae &) dlsd ja 53 od I (ol ogllas
dog) S olass (li 8l 5l oSl (i iy dald il iz 4 ixiio Of (gloog S ol (5380 (caated & s
oAt 03 )5l 05 3 (slwog S slaJgun > il (S5 & Canl S5 4y p3Y Ll 00 B S a5 > (S Sl 0 S5
2o g 05,8 ya (glasil b 8 jasuie ] lngl 095 da g CleMbl 4 a2 b 5 G ya 5l 390 CudeS @ g L L &S

ol 0a 4y daldl (> ol (o jadls

o O glaog S —Y-Y

(owles Jlonns 89,5) Jgl 9,5 — I
L g oled 9 0392 (2 Vb o sl (sl o] (B pan O 45 sl o canin > plasily Jolis imio sl Jol 09,5
S5 L 5 i 4 iy sl 3 b ixkeo 09,5 el Of el (sl bl o ol ol sl o] sl 5
Dy pbog)S opl 2 plge i lasnlp las s S ekl g, v

Hlidy slaybe ol e

ol gy )3 gm0 ypaS (St I @

Ay Sy 0SS Ol @

iwgyhd mlio > Bras ol e

t(Seig Sl ol Slabad A5 ) (Bpae O

toml 5 Y5 mlio (o> St I @

(iloprr 55559y il > (Bpae o e

St g Szl olord glio )3 By Ol 0
2 dhate 333 job 4 (Jy unload 55 slasld )y Csllae o3gdote 1 503 (paSLE o gl o pasiidie VL 2>
0l aseiie 0390 e Ly ba jad L den 38> Llasl cuns atwd pl 0 A S5 on B &S job ylen il ol )l u.ﬂ 5L



P 5 i ylaao Gy iyt g 5 b (o8 O CulS guivdiels slaid)s e

L)L“‘J |) u»l_u.o )L_m.: °9)j )_<J.) A_:)L..c 4 lJ J91 05; (X0 c_j dl.lbuwhu c_:5,u:zn AP RU ) =Y JBJA “\“’L’qu )Jaa.xo

.J&’Jun

xSl Jgl 095 (sl pad i Cgllas 03gumme —3-Y Jgua

(55 2 055 o) gllae 23g5x0 sl
NESYIUN ol
VA 55

V-4 pH

<= COD
_\ s
-0 Sl
-y Sla g
- Sl
=) o dlge
-0 TDS
-y ulls

(owlus 09,5) 295 89,5 -
‘)_>‘ U’ALAJ Jal_w ML@ U—’l ‘_,’_19 A L,’.:Yl_’ W»Lmo d‘)b as .)9.«»‘_,’.9 u.’Lth])B J.AL» (SFO dl!bu] P9 °9)§
o3litol Ay 4281ty (gl ) 51 L 355 095 ol o 08B (el 5)13)55 1 (6505 gl 31 gl 09, 4y s g Al b
555 il 5 om &l 08,5 3 55 M ol o8 5,8

(5 o 55,5 o ) gt L3 L s o] o

fdluw Ls*"))f IXVATE ST 8 «_)—l °

fJY}é é)l).ho 30 Gl (_gl).) Py k_j °

‘OMMdMWBDMMuﬂ;‘u?L)A&KWd‘f‘ﬁ.@as&lf&»t..o)buﬁ)mui .

Loy e Sl g gt (65)55) (32)5 Mo (slodn ]y (55l Glasul bl (2las > (Bpae o o

(55 5 iz 3 gl Il slgog 1) S 5 5 o oLl g gl abesd gl > (Bpae T o

.J..b.)uo uLw ]) U»L» 05; l.’ P90 09; UAMO u] Lgl.tbumlw u9ﬂan oJ9J.>u Y-y J9J.>



1)

oSBT 093 09,5 (S Had i gl 03gute ~Y-Y Joua

i g ouabd glaid]y ~o50 Jua

(54 2 p25 ko) ol 23900 o ls
=y o
el S
5= pH

N COD
I e
-vo cwlls
=)\ Ol g
- e Sl
oY TDS
Y Sl
Ve LS

0l » S5 slaailyd gl Collas 0dgumme 3 S00 5 (yadli (gl ol Lastie (sYU s> (gl 09,5 Aile w2 09,5yl o
prS i Vo 5l S b aybg (ol Jglome liels l5e Jlie (sl s o] o 5l 0 Baie 3:55 job 0 (Jg W3bee
Sy g e e Voo B dlgiee (B A mlio 3 (lie cnl (g 2l 5 5
(ol G 29,5) ogm 89,5 - &
L)l?—’&" 09/5 u.:l uyl.\o.o wf A Odaw)y LS')" ..\.wbgo ‘jJMLJJi u] L d.:L.wo L.:).w wlawo dl)]b (S0 Lglibu] pow °9)§
355 o0 15 3gm 4 Olin 095 t) 3 55 B (s 45 3,5 oslitl 4acs Jpems lo i, §

Hlib oS (slajhg Ol e

‘)b S > oS s L;l.:ogj .

‘l}b Alal o u_‘J).aa.a c_j L]

DY g8 mlio ;D B3, g 5 0aiS jaed d3) )l Dy 3y55 p)S 3,95 (Spae ol @

955 5 Mt lond go 45 sl obord @lio p Al Ol o

‘u9>)~o.>9ommdw)~¢>90.&wMuﬁlﬁdlf‘%s)&ge‘w)ﬁuﬁwui (]

P 5 ) @l 5 2l 5 (Shited 0l oS lalid ans (lie mlio 3 eges gladnlp T o

(ELD (pges cBby lann] g g £ld claai])s ol e

siligg Bylas O] e

Aad o i |y 0,5 cpl slayadli Csllas odgaome Y-V Jois



P 5 i ylaao Gy iyt g 5 b (o8 O CulS guivdiels slaid)s "

oGB! g 09,5 (S ad W Dglhae b3gu0 Y=Y Jgua
(5 32 05 o) gl 03505%0 sl
Al ol
Coy Jreon
d-Ye pH
- Y- coD

TS FE

« =\ WL.LQ
. YD Sl g

- b TDS

o1 S5 eladial b ol ollan sdgdone 3 cSad i el b (gl 015 e YL do ¢ b 05,5 Wike o 09,5 ol 53
2945 53 0L )Lid oS (slabg (sl Jobre Cliels e Jlio (sl Coms ] DT 5 2 abate 385 yob 4 Jg 18l
A8k i p)S (e Ve
(Comlus (5308 b 29)5) 0, 29,5 - 2
Ll g dudual (19 Yoame 09,5 ol 53 (e O )5 03 (sloog )5 4y s |y ol (308 siaio sloc] p oy 09,5
22,5 0,81 325 3)l50 4 (lg5 o0 09)5 (il )3 53 LB slaanl b 5l a3 )S 0 515 oolisl 3590 dhias Jolu

5l S 2 g Bpae LS 0SS o] o

ok (Soulind Ol @

g 49 Slp lend @lio )3 (Bpao Ol o

by 0 b ol e

o SllslS ) anl s Ol e

Slge Jlinl g bypan ol @

‘sill o



' o o] cuvadid gloid], 09 Jad

o B o)l 29,5 (s L gl sdgue —£-T Jyu
(53 32 055 o) olao 23900 R
. ol
Y e
o =0 WLJ.Q

- =Vo CoD

o-Y- pH
R PN o cliols

03b ;85 sbaaialp (gl Collas e3ga5e (p FSu35 FY oo )3 padls pa sl oad jastie (Vb s> 55 09)S cul
(S g Byman ) So 0a S O laailels aSul s b ol (o 5 1 Gilate 3485 jsb 42 (Jg 2l
5 odliwl )0 Ol CitsS 08 1 aS bl Ll 5,5 )5 0,5 cpl > Al o 93 ya Jg 5,0 5L 1, Gglite Of cuaS
09,5 (g3t )3 09,5 cul W S walisul 0ALS SIS 82 )3 ol Sl Pt Dlabd & g0 bl it Gl o852 sla]

sl 0445 03 )|)§ o Y

Curiuo 2 O 09,5 (et (KigSa —Y-¥
L sl oo ndiyld el 5 31 o ol (elbiiy] B g s Sty Canio 1 iy 55 ol Bpaas i 5 CarisS” &S bl
e B il 5 B a8 2 0 O Ll e 5 o] ot g o yod B Ol e alo 5100k ibews
48 sl a8 S wilebos £ Jlto (gl 23l ol ne (IS gt 09)5 10 3 (Bpas ol CurS 5 CunS Sla S
O sl Gy 0 1) (Sglaie Hluw CaeS g CutsS Wlgh o wad o olaid] 08 4 1y Gas (p i OB ST s
Olye St o sl g9 (35 pasude a5 (s e pelail s 4y )by wlel b ditu (83,5 allels
ly byme ol gllae 0390500 g yene |y Ol 4y Cantio ol (50 ¢35 (slacsdineg S ) 00 s (slogSl j oolial |
Sl aio)s g 00 S ol g9 @dliinl 3)50 Jlog: £ Jpame 95 4 g b bl Caiio o gl 108 jasete
2l o 03,51 (358 (slaisiiaton )3 Cunl (Sos il (B 4l 0)F e Gilisee (slaise )3 1) 5l 3,50 (B e
P23l oy 5lidyge 10> s Sl e 2,5 ) 013 sS4 sy 5 S05 35 gl 3y90 )3 e &S

255 ans 1) 0 Jgdo alie Jgdo o5 0 09)S



A 5 inio s £ Syt SO 5 oy ol S oS gt sloi, ¢

Sxiuo O 09,5 (yumai —0-Y Jgar

29,5 P 3 Wialyd 2 bawgi (Span Ol oy saljh
Log)5 Vog,s YogS Y 09,5
_ - - - IXVLIE ST
- - <b - e g
<. <a - 2l ol
- - - - Y gamme )3 bpao
- o - - csmiligy B )las
— 5. - - W
- - - - Bylae K00
vo 0 -V- <. 500 £ gozxe

00 S s 1) 09,5 oyl g ST oyl |y (51818 ol 53U oy 5 i) O ol S Wl dkhal lime 58 b 4S5, enlitl
Colas 45 (bl Jg sl Soglhae 5Yb CusS b Ol gin o Bpas g5 ya (slp & Canl oy il S8, 5L
Wgb o Joie duiad sl (5508 Anjm SV CuiS b pls Ol oslisl @90 )3 )l (e O 4 Cons (55 ke
3205 lats 0-Y g jgbate (i 03,5 0 58 5L 2)90 Ol 4 (e (sl A slaan]yp M ) o ke ien

WS eolaswl ﬁqua.n L.A.A.QASL’LJ] )l c).;wl.mb- el....o uKA‘ Oygo ).)U
Llod 5l 328 5,8 S canl 35w Mo 3,8 (caiais S pas Ol Ld 5l 1) mlio IS job 4y )5 os bl oo yasedio
3y9 d2yd (398 Jgdo olulyy Ll W2 S0 )8 ¥ og S )0 Sl WIS G 9 Y 09,5 10 sy Jpame g5 9 (5y9l8 £
i Ol ogy S Bymo |y 2oy 5Vl g )8 ya hye Ol o3 gazme ()5 Jai 3L g 0, pasutie |y Ol g o il
cawlio pl5 O (s ol adar lp o5 ako Oliee 5w yiawd 53 dstal OUIS] 4 dogi b Coles 50 9 Cundly Hlaid)ge

.b)f odlaswl 09; u:‘ L:

Sxwo Bylan gy o O ailio itk e Wi yalie —£-Y

|y oo lailiwl SO dlgiiin b olgs ood 13 3939 Canio jlidyge Ol 4 ol £95 pa b el a5 oo opl 4 a5 b
29 kS iy |) Gl Of ilisio polaw B &0 (gl oy elsl 2 Glge 4L @S ol oozl 4 pjlo
L ol ol S gn o cdl)s (lgie S8 clocond 3 oad (Bpme o sloog)S (585 )i 3 L 5 )5S 35250 o] 4,
S9290 Coxnb )3 Jaiio pgd 09,5 CudS L o] lie il (Sae Sl 5 3903 8L Cannlo )3 ialo Jgl 098 CiS
o b s 09, S b ixio O pgw 095 (ylpls sl jol jlows Lo 9S> 3L b 1) (2dS iz & ol Jg 2L



o o o] cuvadid gloid], 09 Jad

ebyn i (sl s S b ol e 4 A5l kS iz (sl 48 T golio 5 395 oo 5] 35l 4y gic
L ol psins o bl 51 Jg 090 48,5 515 50 2 o p )8 oo Ve (3las g Jlainjge s Jlio el Of g5 ol 53 0900
031> [ial38l )y )5 o 00 s Pl T 3 s ple a3l oo 00l Bansd Bleo Slge Bl 0955 g 395 00 Ly In S ()
g 0
095 31 ol sl L 350> &8 (ol g lasgie CudS b Of plie 4 13l ey 09,5 9> )3 o] slogasls oS ] pizen
Ol 3 und CudS b O 5l 0)Lal MB &S jsbolan 298 oo iy L S b OF WBL Sk o pyle
2 odlisal gl Jod BB s> b aiias gl Ygane Of () g A8l oo YU o i dipjm g 5,8 oolitisl taio B )lao (4l
29y JS4 0SS5 bl (s b ol e 5 03988 (g3LaBl dnsil)d )
D)5 Gl 305 09,5 4w 3 (g0 ) ixio pB Sl o
0,15 36 YU e S b o 0 88 a3 olntiz]b (gl 48 39450 3] bl & 09)F ol 2l 0g,8 —
il 2)90 3o U bl b Comlae b (slotis] b gl g 1l oo olitel L6 adiad Jilio L L g 4diad o900
bl o9t CudS (s (o B)las Ll jlag )5l 295
s L b g adiai (g o sl (0505 b sloaiolb gl 45 098 0 GBI ool 4 095 ol i 09,5 —
g5 4 a2 L plond 5 (So3sd bl plosl (ol s (glodisl )b (sl Ll il o odlital LB capbuas
Ak bwgio CutsS gl sixio Bjlae bl jlog )3 ol il e oY odliinl
S 50 Ao g Ml diuad Kol Coxlio )3 By yi (sl o 3950 G o] 4 09,5 (l i 098 —
aiad YLy lie 4 55 4 i b by 54 libed (Vb dpbal Mol oS 0SS Bl ln Sk
Sl ixio Bylas Blod [l og )8 ol 29 ad dnog aatld cul ) ol ol jleslital ulus (slaatl cax

sl 03,5 1)) 558 (sloog S (sl |, iaio Of glajasli 1 S ya ae SV e



P 5 i ylaao Gy iyt g 5 b (o8 O CulS guivdiels slaid)s

)7

o Bilas 5l O galie Wlisee B ad i yalie —1-Y Jouo

§ § W 0g,5 pels

> 0 [ N-] -]
zosf i ] (e
V> <y <.y ol
V> <) <Y e
54 54 54 pH
vo> <vd <y. COoD
Qo> <pe- <yo- (s
B> <+~ <\o- L8
Do s> <de- <v)- Olagu
8> <a- <y. Sl
Voo <\.. <a- Bl=o dlge
Veoo> <yees <. TDS
o> <d-- <y.. Ll

oanls pais ke (gl bl atild 639 09,5 S Hlaid g0 0390 (0 |y b el oled aS 24 0 8l u.ﬂ PpS Canb )

3D (eaSuie (638 63935 09,5 yb (¢lyp g ol e (clrog)S 4 av g b b )loged oyl D95 o Aoy V=Y JINV-Y el lages

S psb 408 pasle |y ixiio P Ol og)S g e (@309 9 b adld 3] olje dslre b 4 Gl oss 4B S L

=t Lologad cul 335 e Al (ixio O 095 (3055 5 R ls (5)) (i e 5l G el (00 398 Jlze >

04 dukd (gl yldged .l ol A \NSF slo w‘.&{; olojw lawgy  daw dngT CatS LS‘)’. ol A (sl ldges (slio

g inio Ol sloasli (olp NSF (sl lgas (g b Gise nl (slylges il oo PH 5 Jslome clisle IS a8

CtS W yloged dupd )0 ol o ookl 8 Cuand )3 la yad L (gly odd asudio 395 | b )lges cpl sy (sly 5 Slosds

0626 bl oo b Hlwn g wlws slpog, 5 as byyo cuaS pl (glpodd [asuin J> 45.39“:@ odblie . qu.c

& &l Wiee (sWog,S (gus adgusme —Y-Y Joua

TRV PRES & Ee CuduS
Voo —As S
o () o
be -~V () bowge
vef (g) s

1 - National Sanitation Foundation

D95 g0 Moduliy V=V Jodo ©jg0 4 09)5 o (sl (651450505



v o o] cuvadid gloid], 09 Jad

Sz P VY Jgio 4 dog b bl e 3T )8 4 jlan canns 3 Jle cudS b O s o)lal 8 is )3 4 b plen
busgio b () 095 400 B¥+ (n cogs b () 09,8 & o Ol allb Ar B0+ oy it ol (slopadls b)) ke &
oled 45 13l dg 290 (o S STY-Y Ui ang L Jlo lgie 0,5 o0 (316 i L () 095 T 5l 28
2 g iy B0 31e & Gl oo dbadld (Sike 5 o0 s (slalages g, 3l bl Cill g 5 llial d> o o slapasls
solad polio 0, 3V ) daled Y due do dliel (1Sl widl () 0,5 d)luilinl so o b sl olod &7 Jya0
SVl yio (8551 Laylages (il w93 9 anlgs Yol 5 S slasl (5:0ke il 0 09)8 ol I b padls
o2 4 35 B)loges ol 3l sl 09 abl o )9S a5 9 (b ool 53 (a3l e (sl ST (il daas L
gm0 | imice o ol G35)] (e g 085 asiie Jogad gg) y 0ad (£ySo3lul Cle (Ll o gl &l &yp0
od e die gligyiy ggee p b adld ggamme 33,5 o opd (AT Jpia) 00 asudie () 3 g ool Cusdey (53905
Gylae Bl §1 Ll pste LS 0,8 g 405 dumlia YUy 55 0 S5 e 390 b 5 0 s cbblioe )+ 306 &S (A=Y Jguo)
295 4 )V (jg padld pm gl &S Jai )3l qstntio O 3 (aSls y Cuanl & S)yge 3 33,5 o At ixio
P ot Mt ol (B ien g 0355 (laSy o ls dan dhia (gl by, o bl 5l g s o olats]
Wl ol dn g3 5 0yl9e 4 b yig bl (el Ngud oos Dbl CB1SG O ygods by5e gl o 93 dy ko Bylae

) ol ggeome Ol dipglion g9 Caxtio (gl 1) et S Ygano g Cunl Sy 33500 g ol Bl g, oS Ll ]
5 Bxo dlge Bl 395 0 4185 115 3V ol 39 geme 5 [0 plaS a5 am 4.8 Sl > (a3l S plyis 4
5 D9 e 48,5 i )3 Chal 5 b yadls ol o5 1 el 500 la gasls Gils 5l 5 lul s caio )3 55 PH wabass
N0y 2 imino 5 (glofg Cunmal Sl g Casl B 5 LIS «lilgus b (oS 5 gy ole (o )3 35250 ralS’ oS L
g |y gl | lodos Gisa sz Jolome Claols b Coanl 3925 b 900 4B)5 Jai )3 pl ¥ o] G35 ol il o
B3 Y GleSe Spgmo a5 3)lge a3, 0 Bl Y (g eN)ls (g Al jobo a plaS e g aad oo S5 LIS
Sloas a8 S

YIS c.\”] A=Y Js.x;- 5 ua:-l...u gL LS')-f o M)f )Ja.; 5 L;LD.»Q”



B g o Sylao Sl iy s g Bolay ols O CudS gabadd slois],

7

e O i (S pad b (9 A =Y Jgsa

039 oW
<0 pH
/o S
-/o oal
\ Ll
\ Ol g
.o Ble g
\ COD
) s
v S
) Jsloxo lasls
) bt

i NS A ) ey A Catio Bpae pB Ol 3 (a3 ls o 35)] e e (sl yldges ST Jgan polie 1 eslitul L

oy PH o 4 Lo adld 48l (BB joome 5 0392 325 (g (5] (i) (53908 s Iaylages cpl 53 o8l 155 4,

Adbge yid ppS e

o)l Ol

120
100 -
80

60 -
40 +
20

pH

o 2 33 PH 3,0 om0 ==Y 415905



o o guvabd (loid]; ~o50 Jas

120

100
80

3

60
40

20

0.00 0.50 1.00 1.50 2.00 2.50
(2 2 p S k) ool

i O 13 ol i 3)1 (ylime Y=Y 415900

120

100

80

60

Wl Ol

40

20 -

0 0.5 1 15 2

(3 2 5 ko) 535%e

o Ol )3 538 (05,1 o0 Y=Y 1900



B g o Sylao Sl iy s g Bolay ols O CudS gabadd slois],

1

120

100

80

60

o) Ol

40

20

0 50 100 150 200
(5 22 5 o) tloord (oRl55 ()5S

250

300

oo O 50 (o (Blgd yianST (15551 Gliae —£-Y 13905

120

100

80

60

33

40

20

0 500 1000 1500

(2 2 p S o) Slilgs

2000

xwo g3 Oigus (353,1 5a0 <0 Jlages



o o guvabd (loid]; ~o50 Jas

o33 Ol

120

100

80

60

40

20

0 100 200 300 400
(2 2 p55 o) Blas D3

500

600

xS 3 Glao 3ge i3yl ylime —T-Y 413903

o)) Oliee

200 400 600 800

(55 3PS (ee) 1S

o

1000

1200

o 1 p3 IS 59551 liee V- lagei




B g o Sylao Sl iy s g Bolay ols O CudS gabadd slois],

ry

120

100

80

60

o)) Oljee

40

20

0 50 100 150
(55 32 P S (o) Bedows

200

iwo O 33 S (303,) 3l 3a0 —A=Y 415505

120

100

80

60

o)) ol

40

20

0 1000 2000 3000

(5 2 P25 () Joloea sl

4000

o O 33 Jgloe Cilaels (W35,) ylime —A=Y ,l5g0



o o guvabd (loid]; ~o50 Jas

120

100

80

60

o3yl Ol

40

20

0 200 400 600 800 1000 1200

O e

o O 13 ClWB J35,1 oylime =Y oY L5505

120

100

80

60

33

40

20

0 200 400 600 800 1000 1200

(5 32 P S (o) 5

Cawo O 3 (B W5l liae =V V=Y yla905



> Jls;

=

£ omoorepeyman.ir



¥ Jeao

. oo . ‘
> A ST sanaib sl




> Jls;

=

£ omoorepeyman.ir



ry A O pdigabid slaid]y ~oguw JuaS

oS -y)-¥

5 SRS SLBOMSB dg) 0 3959 o odos J> 4 23L oo YU Jl (029,00 (S29)] Sl )9S (slac] Conidy ()
lrolKins] )3 48 3950 dyg0 dix ;D b g 039 Slyou Hlas aslingy w11 5 Iyl cpl il xdaw ool @ (¢5,9LiS

B8 Bl gy ol Of aulie liseo gyt pilie Y-V

PH Sl 950 slapad L s ol (2 )85 Bjlae (gl o 485 Jlai )5 (glasas L oud plol Clllas 4 429 L
HiBlse wlie QLS 5 19y glid dlge g Sliel> 0o i Jio inogs slapadlid g Joloxe (5]
lite 85 20 5 35 Jlomo ()3T 9 PH i (o)t e Cawd 53 ()00 58 (sloc] ) Sl cmdg )50 0
a2 b e slopasls 4 bl e (28 locdlad sl oslhae s )3 598 o] 8155 Jolxe s 5 PH
o D990 )] 4 bgyo jlol g aily oy
JS pyelS Lo pas s sl ons oty (285 O S (sl 503 (slaygaiS )3 Jgora yobt &5 09,Sue (slapad s
a2 )9 )Tt (S0l g Ldydl St 310550 93 3] Sl siz )3 o wibl e (S8l 5 S8l (e gbae pielS
Sl5az8 g 0392 1508 (gt pyalS g S p S b s (a3l 93 ol (6 S oIl lailejl &S bl Sl laz 5 )3
oad S5 4ala ¥ o gl llas edgame (2 )i (slatal) a5 bl el S50 )9S Bblie olad ) bgsye (AL
s il Sl S50 13 45 39500 o (g S oo CaliS aialojl 51 (S plnl o] S Cumdy e sl g ol
055 8 b3l 390 35 (S oS5l
01 Aoy (5 S Wiged gl Sl Jg sl yiguomo ol Cumdg 3y90 53 (6 S el Yt (65 g0 b &S sl o
Al by atin 93 Ol Cundy e
Vo 5l paS Sls pdad oS 0dgdme oS Ll il e pume b den )3 ] (6pSojlnl ol pd s e Cuenl 3934 L
3o Olgie 35 o p3lid Ol (59, 2 9 0dd Ol 5y s el clie cwl 3l Gt 9 Mbbse ) 2 59,50 @ b IS
D)5 iy oy (adld O)go 4] Sil>
32 sl ol yasuiie 03game 45T iy dx g Wb ] oddd 03,9] (85 B ylas (glp caliste (glaadli polie VY Jgas

sl 58 03900 ] 3 (6l 4 Ml Jlazs] g eddlsod jlas o 03gi5xe ¢ asli



B g Frio Sylao Sl iy s g Bolay ols O CudS gabadd slois],

T

* 280 Bylan 1y T palie lisee s ad Wi pdlie —Y-Y Joua

Wy as s
I 55515 S 1 Sshso pyilS S o 5ilS o
(o o o/olams) | (Gddwed e o/olams) | (dileod o o/otams) | (pd o)+ +/5lans)
T Y
- Y. fo. Y. | puiiane
Yoo Sue Yoo Yoo ‘W
s-4 | >0

Y.. St Y.. Do - \rv‘““)*"
¥ Y. f.. Yoo T i

@ Blas Glp Ol oy asls

i e S9Sen Ve 31 5508) AL 5b5 8l T3 ki Sl oliee i 5395 o Sy s ol o 13 05 3 5 Ko lie @

(@ Jedg s 1

b oximd il Ll g 90 g 030 3l syle Wb O o

o P R)

il oo dnle ¥ 050 S Job 1 ladiged cwidits (ke 00 yasiiie dlael =)

b.&_«wuaD(_.uAd)_.m L5‘)—’ A-"?’Ls" 4.:9@&.:).) bwwu&uswl Lfl)f«"’ )Slb @9)&@ d‘.tbyl.w dl).: b..\wuwb‘.\d -y

Al asly




) cowvgw

Mubj‘ 9



> Jls;

=

£ omoorepeyman.ir



1) 4ob'aj/5 —Jj/ gt

Production Water Mo o

ol Jgamo b pabiae woled )3 donis 43 g 039 (clgi Jgamo I iSu lgie 4 oS
Raw Water pls O

Cooling Water odiS S5 o
LS o L 393 ]y loyS 03,5 S Syl Slagwli Slybl 3 a8
Ground Water o} 25

Dgd oo bl SB o sluidl baowe S j0 oS u.ﬂ

Surface Water o
Industrial Water sixio O
ol gxio Cilisie cladi]yd ) Joame Mg (glp bpas O

Process Water sl o
Softened Water py ol
Contaminant Sl

g 4 Ol > sllasl (S5d5n0)See b alord ¢ (Sajid o3lo 2 4
Sizing or size Sl b ;e
Lol U w5950 03933] 4 )by (sl pusd 4 ((3lao b Joloro ©y90 4) (gl o3le iz 5l (S5 b G o 0 &5 (glals o
alspo 3 g (55LwdelS piile ) jlal (gilwdels asls )l )y ables clabloe (Saidl s y3 (UT 5l g 03,8 3 g pglie
Aad ol Ll 4y Lol Glasuie U agd 0 03558 185 4 (g5lwcSiis
Escherchia Coli s il

Sgdise low oy el ;03 (g JUl ©j90 53 & Cunl pla g il 039 slas ST ]

Biochemical Oxygen Demand oo 2lg o5
sl o g yppligans gl O (slap 3] bawsgs (s Jslomo ()3T 50

Chemical Oxygen Demand tbiasd plys 5nS]
ol 41 I 5lgs ygmlacnsT el (695 0aiiS ST G 5l 3590 y5unS] oliee

Dissolved Oxygen Joloe 5]

ol O jd ords > o581 55



B g Frio Sylao Sl iy s g Bolay ols O CudS gabadd slois], rr

Entrococci S sS1yl
sl (S Byao (slo s o nte g S5 g1l Elgi ]
Dissolution Il

al Ol yd s s anl )b

pH ool o
ol 2] sl )3 (39 0 oyl 03wl ite o)) (65031l eslizal b 392 (allB b (sl (215

Treatment dbunl
Sy o Sygo O )0 39390 claosu VT gals cly oS Slaas) s

Secondary actCont Recreation ooyl wlad b z )85
Al o gl o a O s 5)lg el g cal G L Loled 3 o 5l s o] o &S olaculed

Primary Contact Recreation eiane olod b gz )85
Al o 5bj o o s 0lg el gl ST L wled )3 o o &S olaculad

Algae WS

dyy slapise @ 1) gl plgies g Lid 3@ g0 (aw glaol )3 s & (il S5, Glap 5l 5l ammg degome
D905 et Sy 5 a8l

Chemical Pulping bend (5l pred
bl oo Slilgu 5 139 udlg sbaa]d o olodinl)d )3 (2lend dlge Sl odlitnl b Cgx slajud (sl

Mechanical Pulping SlSe (g5l s
A8l o (45 i el > 32 &) (lomsd o J o3l (32 g (sl (SlSe (g3l

Demineralisation S ymed
il o gy Ol 5l Sase dlge 45 gail )3 ya

Suspended Solids GBlre lyd
Sgi oo e O 5l 3,8 Blo 5l am 45 055 slop )| 5 Same ¢ S e ( JT dlge )3

Hardness

235 o il e g g 13 Gy sl sl g 0391 i jsie 9 S 3929 e 4 45 T Sy Sy 5l (S
Sulphate Ol g
sl b gl 1 39250 (sloiygsl ot )

Opened Recirculating System b )5 a8 S ailolus

g A2 ) 599



rr dolis )"/5 —Jj/ gt

Closed Recirculating System Ky (53,5 0018 S5 ilobuo
w‘u.)Lo)fJ.)Lule)Jj@DubWu»Lwu9.}asw)|.xo;§q))Yb)wwbuj)‘oﬁw‘

Once Through Cooling System B o LSS 0aiS S5 dilolus
D9 o 4By 590 Slaw lgie 4 Bpae b s 5l am eaiS S Ol o 5 a5 claslobs

Silica s

2 3929 Ol )3 Jolors e g0y St 4 (e 3 lglp polie

Indicator sl
Al o l.a:oA;.;_Y] dSopg b e ols Lyl odimd olés u] S 29 «S u.clo.o-l b sl sy Oyl
Kraft Process cal,S sl

N5 baag dlge ol lys Gl 1 (s Bl 500 b oo slaod B 4ol e ol )0 &S olend (5l e 12115
..\Ju.o Canddy oo Ml gus 9 padu oS gy0ed 3 Jalors 3l odlasinl b 4 4lid cow
Alkalinity cwlls

Al oo A9 )hem 9 Sl Sl S o o Egeome 5 035 el (S3lo B gl (PHPY) O b b Sibles

Turbidity CygdS
il e ganslS g slas Slge 3929 e &y a5 Cunl Ul g0l gla S ;]
Total Dissolved Solids Jelore laels J$

ol O )3 39390 (o Ao clale poae odimd LS

Total Suspended Solids Glro Clasls IS
23,5 o e O 5l 09,8 Blo b a8 O 3 dgmg0 Slels )l

Chlorine s

Al o M 5 el Ol adiad (claan] 3 )5 A o szl 2o & Casl olhond polis ]

Chlorophyll a a s, IS
Lol

Total Caliform JS yils
gy 4 Ol (aS (adls lgie 4 a5 (ke g Soml pé (e p)S (LB (Silon pE g slsn oS S

Water Quality O oS

Gl lise 903)5 ol O ) 9 (Sugud ¢ aloowd sa Shg 45 o) 3 35390 ol l5e 4 a5 b T (S
Microorganisms g 555, 9,50



P g i ylaao fly Syt g 5 g (o8 O CulS gutivdiels sl e

WAk (298w Sue 03ll gyl gz ge b LS

Impurities NPT
Wil oo Bl e ) ol & 6o b il

Point of Use oolizs] dlais
Dy Cubldy Ol (ixo Ollas 5 )3 pols (sl sl & Jore

Point of Supply Cuildy alads

Do oo bl p Ol aino Slles G 3 dxio slaii] ) caliste Gjlae (glp a5 clabass

Influent 399
D9 0 D)y BB ashiai 4y a5
Site — Specific oo S



Y covgn

Ao abo JLid y90 T S




> Jls;

=

£ omoorepeyman.ir



o grlio jlidyg0 i CulsS —095 Cuwgy

[+ ATM VEOA] (A 52 05 oo s ) Silwp s 9 (2L @lio sl b sl 5 5)90 O S

S Oy 395w (S gan g0 g puicdnly
s , ol
SNy | ey wlyd s Calw 37D gl | (5]
o35
<./\ <.y - <./+0 <./\ <./ <.\ <.J¥ oo
<./ <.y - <.y <./ <./ <.y <./ e
- - <. /el < <./ <./« <./ <./el oo
- - <va- <. <\.. <. <. <\.. Jgloo Olela
. _ _ — <y <) <) <) Glro Olael>
. - <\o- <A <y <y <y - w
F-A F-A F-A
- v/o-y- Y-Ve/o | a-Ve/o Slo-y- pH asy
- - - - £10-Y/0 - YN0 | Fla-Y. Eguas dge
- - - - Y/o-F Y/o-5 Y- Flo-\- i
- - - - - - - - .
< < < < < < < < (HU) &,
. - - <o - - - - (Ntu) & ygu8
- - - <A - - - - s3]
- - - <y - - - - Sl
_ - <\Y. <p- - - - - Cow WS
- <yva- <va- - - - - - KON
_ <Y <Y - - - - - Oy
- - <s. _ - - - - S’
- - - - - - - - 2 o




B g o Sylao Sl iy s g Bolay ols O CudS gabadd slois],

r'A

AR VR 0] (55 32 055 (o coms 1) DY 98 aulio 5 BUS SIS srdilobw (5l 5l 3590 & CudS

Web pylo BAS S svailolw
3. 3. | b eSS | 4 by b S
3 - A L
K 3 j O 299 RIS ST B
a . b y B
_ _ _ - - <y <d- <va <d- Sl
_ - - - - <.\ <./ - - PYRIA ]
_ _ - - - <./» <./ - - oo
_ - - - - ofey <./ - - preees
- - - - - <¥Y. <d- <yv.. M’“*‘s
_ - - - - <\¥. <vf <\f. <s.. olyys o
<\Vb - <y.. <y.. <y.. <YY.. <y.. <yY.. <$A- i gaw
<\d- <\d- <\d- <\d- <VQo e <de- <\Qowow <$.. A’,“)JS
_ . - - <¥De oo <py-- Yheee | Sheoo Jolo 3lge
<d- <./\ <YV - - <sYD- <£d- <5YDe <A+ w
_ <. _ - - <\\a <Yy- <\ <d-- Cu W8
- - - - - <va <V <vo <va atand
st lousd
_ i . <. 573 <yee <yee - - Glxo 3190
_ . . <a <\eo - - - - (oniid &3 a8 3lge
<YA <YA <YA <YA <YA - _ _ _ °C) >
sl sl sl sl - - - - - 095
sl sl 3 sl sl - sl - 3 29Ut Slge
SIN-Y - 5 -4 o -4 5 -4 - 5 - - o -AIY pH

TDS>Y v v 150 *




o grlio jlidyg0 i CulsS —095 Cuwgy

rq
[VE 0] (i 2 05 oo o ) (srboonsd qulio (13 (g1 5L 3,90 Of S
: 9 2L
9 ogle Seiwdly 2o :
29, Skl . : I bors | OlS S oA Ls
Gl 3> oy | e
N2
< <y <y < < < <y. (HU) &5,
<a- <y <y <) <y. <\Y <A. G L3
<¥. . . . - <yva - 2,8
<VY) . . <yd- <\eo <\Y. S
<.\ <.fee <.feed <.feed <./ <.\ <./\ ol
<.\ <.feed <.feed e <./ <.\ <./\ Jreen
Y/0 -AID Y/0 —-A/D Y/0 =AID £1o -/ £10 -V/o £10 =AY 5 -0 pH
<y.. . . <q. 7 - Ola g
<y.. <y <y <\ <¥Yd <\b- - Jebwo Olawels
<d <y <y <y <y. <4 <y. xo 3lg0
- <. /.y <.y <./.¥ - - - Sl
<y. <s. <. <t. ol
<\yy . . . <ya <yY <A o o
<s. <./d <./d <./y <yy. <\YA <ye. Ol o




[AY ¥R Yo 0R] (3 32 005 (oo o 1) loww 9 (somig 2 (2 loonnd Qalio (sLaulyd (5l 5L 5490 O CotS

B g o Sylao Sl iy s g Bolay ols O CudS gabadd slois],

, st boni 2l .
I Oloaw @l - o bs
395 > )
_ _ <\. <y. <a (HU) &,
_ <f.. <\VYd <y.. <\.. Colld
<Y.. <vy-. <H- <D <y. KNCS
<Y <D <y <q.. <y.. S
<) <va <.y <.I¥ <./ ol
- <./b <.Iy <.y <N PR
-4 S10-AND £1o-A £la-A - pH
- <Y <\d- <Y <\YO aLéng
<Veoo <s$.. <y. <Veoo <\o- Jgloeo Olels
<. <d-- <y. <y. <d &xo dlg0
_ < <Y <o- - S
_ — <f. <y.. <yy S
<vVa - <y. <d- <\d (02 a0
- - <vy. <Y. <\Yo olo,S o

P




o grlio jlidyg0 i CulsS —095 Cuwgy

[e g ATAY VEAY AT (5 32 055 (o e ) 5o 9 JET g @lio (Saiald (gl U 390 Of S

lado g £ aylio
stlomd ol cdls oL
: — , — 9 et | 2 L6
Bl b L X VOR V. WY DS b - XWWeRK VY. V)

5 —A 5 A - - & —A - pH
<y.. <y. <y.. <va <y. <a (HU) &,
<y. <y. <y.. <¥. <y. <a (NTU) w908
<y. <y. - - <y. <y. o e
<y <N\ <y <./¥ <.y <.\ o2
<./ <./:0 <./d <./\ <./\ <./:0 ),fw,
<y.. <va <y.. <va <va - KNG
< <y. <Yy.. <d- <d- <y. Sl
<Yeo <Y.. <y.. <. <Y.. <Veo S
<\b- <V <ya- <vd <\o- <f. S L8
<d-- <y.. <d-- <y.. <d-- <y.. Jolxe dlge
<y. <y. - _ - <\y. G0 dlgo
- <ys - - - - L

_ <y. <y. - - <y. w;wlda
_ - - - - <y snile S IS




o g i ylira Sy Sy S 5 ity ol I S iy sloi), £r

[ s AT AT (5 32 05 (o cones ) (21 @l Sasial b gl 5 3590 O S

wlie pbo
g | s | O s | e | ebgams | O | T
o9E S

- - - £10 ~Ao - v> <s/A ~ pH
<o - <y. <a . - <y. <y. (HU),
<a - <. <y. - - <y Ve | (NTU) e yga8

- . - <y. <doo <. - - Glro dg0
<V.. - <A~ <D <D <\ <AD- - Jalo g0

- <y. - <\eo - - Yo - M’“*‘s
<.y <y. - - - - - - oL ko
<.y <\ <.y <.y <./¥ <.y <.y <.y oo

- <./ <.y <.y <.ly <.y <.ly <.ly JEeN

- - - - - - - o

- - - </ b - - - Pgigel
<d- <Yy.. - - _ _ _ _ Ql:q;‘:g

- <y. - <yd- <s. - <Y.. - e gaw

- <y. - <yo- - <vo- <yb- - Al s

— - - <y. <y. - - - ul).:,.,

- - <) <) - - <e/Y =) - ol y9ld

_ - <y. < - - . - Sdonw
<Y. <Yy.. <Yd- <Yd- <\A- - <yV)- - ub“’
<\d- - <y <y _ _ <\Y. _ RE

- - - - <y - — - coD




&y

o grlio jlidyg0 i CulsS —095 Cuwgy

M]3 32 0.5 oo o 32) e (g 50 2,90 Of CudeS

g
S 5 bagio JLid Sl o5 ol
(>~ » Psig) (Yoo -+« Psig) (<¥o- Psig)

<.Iv¥ <y. <yo Ko
<.y <.\ <o PRI
<./ <.y <y ol
<./ <.\ <.y FECON
<./ <./f - Nl
<./ <./vd - o oo
<./ <./ <N Sligel

<¥A <yy. <yv. olo,s o
<y.. <d+e <Y.. Jaglo Ol
<./.0 <./ <./ o
<.y <+ <e/+) 113)

- <) <va- S
<¥. <\eo <Y Co LIS
AY-4 AY=Y- Y- pH

<) < <\ o Rlgd y5amS]

<efenny <ofeey <v/o RNCIRN Y
<./d <d <y. G0 dlgo




> Jls;

=

£ omoorepeyman.ir



£o &> po 9 olio

&1y 9 2ole

M lediol Gy e cblis S o sl T olie Jassteciun ) Copte’ AYVA oo ol punl pl

adlate ajpj Sl p (s 5g) 5 o GBS amacn slaoly da Sogll S5 VYV cms 5,008
wso Mol 15T ol&zily syl ol IS asbi bl Ml Sogll ialS Jeallygiwd 4 g

Sonl OGS 5 o 8 15 g IS 6539y il ATA: gmme pal L3

=

OhNile Coms

L)l)'e? UL“" u)/tolﬁ 9 u] uf),w ArYva ‘"u|ﬁe Csd uu.o)):) dlﬁagj a)iw L§'>9ﬂ L?“"))f"

oMol 5 Ol S s VA M gl ad ailBdg, O LaS il

SR 5PV o)losds gy g aeliyy dlome MOl plie oo oty )y pli S ol

Lzﬁ_’x,o cblas Jf o)bl ‘".)L)T ;o.’>u 9 dS)LA d.‘oL.o » u] oJé.Zfo.)sﬂ é.:L.a 9 u;')9ﬂ u;”"))f" Hrva Oy ‘u».xb;o )%
L)LW] Gy Ja.a?u cbles Jf o)l.)‘ ‘"LSJ é:‘wo L;'aﬁwg,wu) w)JJ.A" AYVYY > ‘u*’-”*")?’

cblis S o)l ] ple Jasreconsj o e 42535 cla Jlo lilas I Jols zols™ DYVA (punes  wide yo
Sz olnl Of e Co e Glojlo (FAO) (555l )l 5 )15 lojls ATVA 0T bl g o o & e ag”
Js

Al o)u L)")‘)f cllds)lf 4315.)9) » u:iw u‘).lﬁ u’.gl.g'.)) L,’.:Lc.».vu C)Jo" NYYH cu).oyf ‘(_9;9)" ] Caosms cbb‘j)f):.}
osis S laes S o

.Olf)l U])LWl ‘ll%j W J}Jol " c\\“VA PRV ) cd)auo1 uugjb

N o glao] aan’

Mo @lus Glojle gl oK (lp e ool OYEF e o

Oyl Hlel 35 e AYAY YA - 08 Lol aells”

ety Slidos 3550 "SI ol don 0atSosgll lio s ST AYVE s adle oy oy
NS

."OJ)K 4:1}.)9) &.J]’ O.\&SDJ%] é’tﬁ ‘_;u))).’" ;\VV\C 4L).u.u> ‘Lfé")'w

-\

=Y

=Y

-\¥

-\0

-\$

-\

=A

-4

-y



P g o Fylao Sy i s g Boluy ols O CudS pubabd slois],

£

B bl Gy s Glojlo AYVD MSE 5 Ol glie e s Capde g o b

colels €5 3 s YA OTVA "5 O ey 2"

3 sl )18 bl St I3IE Sl U 5205 ) g Sl (S9IT s e lie cs et Dole
Ol oD 5 Lagzre 0uSiiils

ol Ml 5 OIS 05 T oan W glie 5 gl w09y Gl S gy 2" MYVA (58 030 o

staino o5l )l (wli)S Al ag ey wlag) O CudS byl g cOlET ATVA lus dps palae
by oo S 0ol L gh g sgde (slaceds ;5 (Sl i) g eiSodgll bl )yt WYV (g ado ol gt
bl e

DM g Ol (el See ATV d e oM

B Qi il OB o ST e85 Tl wliag) (&S SELT ATV o0 0 B

DMl g Ol (00, (GFdsmg S ATAY (SIS g8 B

cso Mol 15T olKsily syl ol IS asbi bl (s 2o a85g, 53 os YT awy ' YV (o)l ¢ S8

98 Ml 5 O dine €855 cgy &)l AYVA oS ML 5 Ol Caaiio poly 8™

sy glio (o 8 05 MOl dhal Catio ) 4ty (slaghg)” ATAY cesma oS

B ] Gy s cblin JS o)l ML 5 O e g o ATV cdacme (S oS
Gy oo JS 0,0l (glapsiil B wlsng, SB 5 O] Lamacnss Copte g oy ATVA ases o518 o S
B bl

P

S OBl 5 Ul 8 15 AYVA VR o0 B VA e 5l ol LSS 3,158

iololr jglite iz S8 b eq i )l VYA S Ol by )b it (3155

938 Slig 93 9 Jol dlx 5y g Ol Cuxtio (slaaol Coguat (sl dsgora”

g bamo CBlis lojl uloe j9el 5 (Boi 83 ATVA rage ¢y lazme cllis e 5 (15158 asgaa”
Sl drsg o ataS WY ojlad (g Manag Sy e el g e’ ATAY gl (g3gars

) G bamo cblin JS o)l SB g Ol i (Sogll sy YWY w005 ¢ gy

S g Ol plie chamacin) Copioy oy ool axiSodgll gl g (Sogll ) VDV (068 ¢ oo
Gl jod Cam bazee S0yl 0)le (13155

olesjs G lame Glojlo S g O il JameCnsj Cape g oy ATVA i p00S o gy

Cnj apomo lojls F o)las (535 SIS 5 O plie lamecns ) Cajpdog gy MYV iy (oo

Ol 355

v

=Yy

-YA



£y &> po 9 olio

JGJ“JM cbles uLO)l_w A b)l.o._»fé L)")‘)j 'Sk 9 u] é)L.A Ula.«?uum..:) Copdo g L?“"))f" AYva cu/wyf (P90
(g Can )

Dl daogs

Ol 5l 3850 AYAY FAYYA = Ll oS I ane g Camio slacdlad asrecun; 6T )y p gl

.UAMM)‘ .)])1 oKl 6Jw.))‘ quw))lS M'JOLL 4"6)5 43l>.)9) (W) W 9 fl& u] UZLS UM))).g" AVYS duo> cdy)}i}
4ol bl & oglls 483y Slgwy 45 pSiw Ol gesd liee a9 (a0l Ly VO-VE culpl S (63,4

i o1y oMol 311 olKutils 1) (ali IS

—0Ff

95- Beck, R. , 2002, "Seawater Demineralization Feasibility Investigation”, Demineralization

Treatment Technologies, Technical Memorandum B.7.

56- Berg, Sanford V., "U.S Water and Wastewater: Are There Lessons for Developing Countries?"

57- Biltton,Gabriel, 1999, "Waste Water Microbiology".

58- "Bacreial Water Quality Standards for Recreational Waters", 2003, U.S.EPA, EPA-823-R-03-008.

59- "Canadian Water Quality Guidelines:Industrial Water",1987, Chapter 5.

60- Cheremisinoff, Nicolas P.,2002 "Handbook of Water and Waste Water Treatment Technologies".

61- Corbitt, Robert A., 1989, "Standard Handbook of Environmental Engineering "McGraw Hill.

62- "Criteria for Surface Water Quality Classifications", 2003, U.S.EPA, Florida, Section 62-302.530.

63- Csuros, Maria, Csuros, Csaba, 1999, "Microbilogical Examination of Water and Wastewater".

64- "Environmental Quality Standard of Thiland:Surface Water Quality Standard”, 1994, National

Environment Board No.8, B.E. 2537.

65- Factoran, Fulgencio S, JR., 1990, "Revised Water Usage and Classification:Water Quality Criteria

Amending"” ,Section Nos. 68 and 69,Dener Adminstrative Order No. 34,Philipin.

66- Fulgencio S, Factoran, JR. 1990 "Revised Water Usage and Classification: Water Quality Criteria"

Section Nos. 68 and 69,Dener Adminstrative Order No. 34, Philipin.

67- "Guidelines for Safe Recreational Water Environments",2003, WHO, Volume 1: Coastal and Fresh

Waters, World Health Organiztion .
68- "Handbook of Public Water Supplies, Water Quality and Treatment”, 1971, AWWA,
69- http://faolex. Fao. Org/faolex/index.htm.
70-  http://www.env.go.jp/en/lar/regulation/wp.html

71-  "Industrial Water Treatment Procedure”,1998, U.S. Army, Public Works Technical Bulletin,420-

40-05.



B g (o SGylao Sl Sy s 5 By iols O CdS pibabd slois), “

72-
73-

74-
75-
76-
77-

78-
79-

80-
81-

82-

83-

84-

85-

87-
88-
89-

90-
91-
92-
93-

94-
95-

97-
98-
99-
100-
101-

"Italian Water Laws on Water Quality: Water QualityAssessment™, 1999, D. L. 152.

Kamizoulis, George, 2004, "Development of Coastal Recreational Water Quality Standards in the
Mediterranean”, Environment International 30.

Nemerow, Nelson, Avijt, Dasgupta, 1991, "Industrial and Hazardous Waste Treatment".
Nicklin, J., Graeme- Cook,k., Paget, T; Killington, R. A., 1999, "Instant Note in Microbiology".
Nicolas P.Cheremisinoff, 2002, "Handbook of Water and Waste Water Treatment Technologies".
"Opportunities for Membrane Filtration of Milk",2000, American Dairy Association, National
Dairy Council, U.S. Dairy Export Council.

Qasim, Syed, Motley, Edward, 2002, "Water Works Engineering".

"Report of the Committee on Water Quality Criteria", 1968, U.S.EPA, Federal Water Pollution
Control Administration, ,U.S. Department of the Interior.

Reynolds, Tom D., 1995, "Unit Operation and Processes in Environmental Engineering”.
Rommelmann, David W., Duranceau, Steven J., Stahl, Mary W., Kamnikar, Christina, Gonzales,
Roberto M., 2004,"Industrial Water Quality Requirements Reclaimed Water", AWWA Research
Foundation.

Sagle, Alyson, Freeman, Benny, 2004, "Fundamentals of Membranes for Water Treatment”,
University of Texas at Austin.

Sakaji, Richard, 2001, "California Surface Water Treatment", Alternative Filtration Technology,
Demonstration Report, California Dept. of Health Services.

Salas, Henry J., 2000, "History and Application of Microbiological Water, Quality Standards in the
Marine Environment™, World Health Organization.

Sawger,clari N.,Mc. carty,perry L., Parkin,Gene, F., 2003, "Chemistry for Environmental
Engineering and Science”, Mc Graw Hill.

Shukla, S.K., Srivasta P.R., 1992, "Water Quality Impact Analysis", New Delhi.

"South African Water Quality Guidelines: Recreational Water Use",1996, VVolume 2.

"South African Water Quality Guidelines: Industrial Water Use",1996, Volume 3.

"Specific Standards of Quality and Purity by Associated Use Classes”,2000, U.S.EPA,
Minnesota,7050.0220-7.

Straub.Conrad p.,1989, "Practical Handbook of Environmental Control".

"Surface Water Quality Standards", 2002, U.S.EPA, State of Connecticut, Section 22a-426.
"Surface Water Quality", 1999, U.S.EPA Water Quality Standards for South Dakota.

Swades kumar Bhattacharya, 1992, "Urban Domestic Water Supply in Developing Countries",
Metroplian Books.

Tebbutt T.H.Y., 1992, "Principles of Water Quality Control™, Pergamon Press.

"The Nalco Water Handbook™, 1988, Nalco Chemical Company.

Uberoti,N.K.,2003, "Environemental Management”, Exel books, New Delhi.

"Water Quality:Principles and Practices of Water Supply Operation Series", 2003, AWWA.

"Water Quality and Treatment”, 1998, AWWA.

"Water Quality Treatment:Handbook of Community Water Supply",1999, AWWA.

"Water Treatment Science and Technology",2003, AWWA.

" Water Quality Guidelines”,2001, Brithish Columbia Ministry of Environment,
http://www.gov.bc.ca/wat/wag/wg_guidelines.html.



£9 &0 9 plio

102- "Water Right Administration Experience, Issues and Guidelines" , 2002, FAO.

103- "Water Quality and Land Treatment Educational Component”,2003, North Carolina State
University.

104- "Water Classifications & Standards Regulations”, 2001, U.S.EPA, Water Quality Standards for
South Carolina.

105- "Water Quality Criteria",1973, U.S.EPA, Environmental Studies Board, U.S. Environmental
Agency ,Washington D. C. EPA- R3- 73-03.

106- "Water Quality Criteria", 2004, U.S.EPA, Rules of Tennessee Department of Environment, Chapter
1200- 4- 3.

107- "Water Quality Regulations", 2003, U.S.EPA, Nevada.

108- "Water Quality Standards", 2004, U.S.EPA, Maine State, 40 CFR 131.41.

109- "Water Quality Standards"”, 2003, U.S.EPA, Regulations of Alaska Department Of
Environmnental Conservation, 18 AAC 70.

110- "Water Quality Standards for Surface Waters of the State of Washington", U.S.EPA,Chapter 173-
201A WAC.

111- "Water:A Matter of Life and Death”, 2002, United Nations Department of Public Information,

DPI/2243 B.



> Jls;

=

£ omoorepeyman.ir



Cdlsd Jlo (ol Gl IS aren ey s20l) )l g SRyl Ciglae (al 2] (5 pllas
olimo calals sl B ) (8- panss 4l Glsis wojler 2 09l 09 Sl 5 Sliios
p=ol dpds sl 03)S EM g angd e i g @ Ojgo 4 llis g oges (6 Clastie (Jodll gt
slacdld dgrg 5 )9S )3 psle DS 5 drwgs 4 Jo oy )0 U odd a0l 3L 3)lge (sl 5
oyl colw jo p sl GlaJle jo oad pdiie Ol Cowpgd D9 0dyn HLS 4y Slee

b e oliwd B http://tec.mporg.ir

2l (98 el 58



Islamic Republic of Iran
Vice Presidency for Strategic Planning and Supervision

Guidelines for quality
lassification of raw water,
effluent, and reused water for
Industrial and recreational use

No. 462

Office of Deputy for Strategic Supervision  Ministry of Energy

Bureau of Technical Execution System Bureau for Water and Wastewater
Engineering System and Standards

http://tec.mporg.ir http://seso.moe.org.ir

2009



> Jls;

=

£ omoorepeyman.ir



& gl oy

Lol ls Ol coas ganaib gloial) ol b
o A 2 g ixime Byluas (gl 85 slac
Esllao 035000 5 (285 5 ixto gl CunS slaasls
sl 4513, Gyl ol gl lns]

oS s plls PH oyl ldlgwslapasls
(Bly3 5T g Jgdone Slaele JS 3las dlge Ao (5
iy 33 Nl o inio ] o5 sl asls ol
& Caio jLdyg0 ] oled  imio O (olad ulinl g5
S b g oles Bas ol ol Jlen (IS 09,5 o>
Aty b pato il glaabl b g ol pundi (Comlus
Sy ooyt b ol )3 0,5 o 1,8 ooy 5l )3 365 ]
09,5 e slacl codS audag by oS Ll wle 3200
(gS A dw dy y9iS plS Ol wlie w0l byme  mio
wwd o gy Ogllas (S 394> g oAb el Cipnid g Lawgie
235 o O

PH ()50 slopadls jo (2)85 Bilae slaaly
030 a5 e Sulx 3529 ile Loy slapadll g Jolowe (5enS]
pade gl oglle odgazme 5 bl ks el

D)5 oo



