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.... ..I ""' ...: II q 4" V d ""' ,!'1 "" 4 d..,. 

5. mru'Vl t<a m 'l"lll ~ lll1l.llll'l"'l 'il<'lflU t<a m:::'VIUM bb'l ~a fll.llJ bb '1..11 b 'l..llJ'VI'il::: bfl llluty'V11 'l"'llJ(l~ fl'l"tu'VIl.l n1'l" 

-rfl~L~CJ'I.J'il1n'llu'lluvliiL 'VII'jl.l1'i11nm'l"ii1L iiu 11'1'l"~m'l"1-H' u~~w1 tJ~utJ~~LLm 'llUty'V11~~nli111~m ~'lLLa:::LL<ij~ 
cl'1ii n~ 1'1..1'1..1 1e.~m eJ Lba::: bLt< u 'VI ~w eJ 1 n 'l"o'l" 'j"lJ 'll1 ~ Lba :::~~ Lb' Ill <1 flu mu 1 'j" ~~ 1u ~ llli:i1'VI m 'j"j.J a1ii n~1 u 

o G.' -. G.1 o Q.l 01.1 ""' ""' II v <U """ 

1'1 ru:::m'l"l.l m'l" fl1 fl'U n'il fl1 'l"Wa~~1'1..1 <11'1..1 n~1'1..1'VI 'l"W 1.1 1mo'l"'l"lJ '1!1\ll bba :::6'1~ Lb 1 ~a ~l.l 'il ~'VI'l ~il::: b 'If~ b 'VI 'l"1 'VI 'l"1'U 

1~ m ~'l b YlB1-H't1'l":::6'11'1..11'1'l1l.l~'ll.l:ilfl1 'l..lfl1'l" Lbm '!JU ty'VI1 
.... .... w I' 'i' .... 0 ..... .... t1 ' tl.J t1 ~ 1 ~ 6. 'VI1nm~'Vl Lbfllll'l1'1..1'1l fltbfl'l" b!lL'!leJ 'il1n~ um1u 'l":::a~l'l'il:::b ae.J'I..Ibb a~'l"1eJatbfle.J~ m~m'l"'VI'l"fl 

lJ1 \ll'j" fl1 'l"U f)~ n '1..1 bL<l ::: bbm 'll t-J am::: 'VI 'U~ ~ bb'l ~ ;;1 fll.l 'VI~ fll.l11'1 'j" n 1 'j" ~ ~ 1'11 j.J M 'l"'l 'iJ a fl'U t-J a fl'j"::: 'Vl'U ~ ~ bb 'l ~ ;;1 f)j.J m 1'1 ~'U 
l'l'l1W ~'l..l'lffl'ULL<1'l 1-H'"U~~'Vl LLB~'l1u'll' fl::: 1m Lm:ae.~ 'i11nlll LL4~1-H'a1iin~1'1..1'1..1 1eJmeJ LLa:::Lbt<'I..I'Vl~weJ1m 

5'l"'l"lJ'lf1~bba:::~~bb 'lllli<1fllJ fl'l"lJ h~~1'1.Jfl\ll<l1'VIfl'l"'l"lJ cl'1Ufl~1'1.JFIOJl:ifl'l"'l"lJfl1'l"rl1rl1J fi'i! fl1'l"Wii'~~1'1..1 cl'1Uf1~1'1..1 
' 

~~~b~ ~<1Bui~'VI11llil:::b:a~b'Vl'l"1 i~'VIllllil:::L'li~L'Vl'l"1 cl'1iin~1'1..1~\ll<l1'VIm'l"lJ cl'1iin~1'1..1 

""~~ •.• -~,<1~~ 'l"B1bfi~W'I..IlJ<l1'l"F11lJ bba:::fl11m'l"B1bflfl 1l.l~'\11'l"tu1fl1imi'VI~fl 

b!Jj,l1e.Jtl 2559 ....... 

'"'" -----

u " v 111 ~o v 
'l"'U'l"m'il1tl1ti'VIt.n .......... Y. ........ 'VItl1 

' 

~ .... '>-<': ........ ~ .................... . 
(ti1~1't1LW'lJ 'ib'iltiQ{J) 
v" ...:. ,.. 
~'111'1.J~tyf11'l"<1~ bL1\ll<l!llJ 

lJ'VI1'i 'I-W1 ii' eJ '!I !ltl LLntl 



- Vl1 n'VIlh CJ~1'U ~a1.jlY&iVI~aatj!l! 1\il 1 ~'1.111 n15 1 tl~ CJ'UU tl~~~~ mh1 1ii ~m~ ~Ilia~~ 111 lilli'a:u 

:U1flf111VI~a I VI CJtJ I vh:u1\il5f115vl fll'VI'Uiil11'1. 'U51CJ~1'U f115'i lfl51~~e.J~ f15~'VltJ~~ 111 Iilli' a:um~-rtJ fl11:U I ~'U'IfatJ 
H 1.1.~1 1 'IXVI\11CJ~1'U~a'4:Wili-rml\ill.l..ij~ 1 '111 U'U 1 UII\1:UVI<i'mnru'li'LL~~.-~a'U 1'llvlrl1VI'U\il m 'Ufl~VI:IJ1CJtT'U 1 llia1 tl 

'Yl1a:untJt 'IX~wvhli1 1 'U1f1151 ti~CJ'UI.I. tl~~~~mi11'1h~ ~uvl-rmtilu.ij~11 1 '11<11~n~1'U'U 1CJmCJ 1.1.~ ~~~e<'U 
'Vl-r'Yl CJ 1 mu5~:U'I11 &i ~~~ ~ ~~ 111 til~ a:u 1 'iii a 'Vl~1 tJ 

- Vl1 n'VI\11 1:1~1'1.1~ a'4:WiliV11aa'4!\!1111 1 ~u11 m~ 1 tl~ CJ'U 11 t1 ~~ lli'~n ~11 m'il m~'VltJ ~ m11~ ~ci' 1 A'!\! 1 u 
~1CJ~1'Uf11~'i lfl~1t~e.J~ f15t'VltJ~~ 111 til~ a:uffi~-rtJ fl11:U I ~'U'IfatJ 1111<1'1 1 '!XVI\11 EN1'U~a1.j:W'iliVI~aa1.j !jj1111~ lil<'i~ 
~1 CJ~1'U f11~1 ti~CJ'ULI tJ~~~~f1~11 1 '1Xci'1~f1~1'U'U bEJtJ1EJ IL<lt Lle.J'U'VJ-rWEJ1f15u~~:U'I11 &i 1.1.~~~~ U 1 \il~a:u I 'iiJa L&'Ml 1 ,X 
flru~ m~:um~~'lf1'U1ruf11·rw'i11~t1.11~1CJ~1'U n1~'i 1m1t~e<<l mt'VltJ~~ 11 1'11~ !l:U (fl'lffl.) '11'/lvj 1fl EJ1oU!l~1 ,X • • "I 

~ • I ' 0 ~ • l.,j • 1 .,j T 1 Vu ~ ~ 1 Vd • 1.J 
fl11:UI VI'Uu~~flatJfla'U'/111 'U'Uf11~1u~ EJ'UU u<l~ ~~~ti:Ua bl'l~~f11~ mtJa'4:UIIIVI~aa1.j!jj1111 b VI:Uf11~1 u~EJ'ULL ti<J~ 

1 'iXVI'l.b CJ ~1'1.1 ~ a11:Wili V11aa1.j !jj1111 LL.ij ~e.J<lf11~ I tJ~ EJ'ULL tl~~ 1 '!Xci'1~ f1~1'U'U bEJtJ1EJ LL<l tUe.J'U'Vlf'Yl CJ1f15u~~:U'I11&i ~~~ t 
' v .ol 

ii~ 1.1.1'/l~a:UI Wa'VJ~1tJ 

7. Vl1m1~i1tl~t ~~uo\J !jjVI1 <U'a'i111 nn~1~ ~~~~vh~ 1EJ'lla~'l!:U'If'U ~am~•h 1 iium~'lla~ Lfl~~m~ tJ5,;''Vl., 

M'a~~1 1 iiu m~LLm 'lloU!\!VI1~~ n~11 ''iila'll.ij'llo\J !l!VI1m1:ui'll LLEJ~'lla~'ll:u'lfu 1 u~uvlYiuVi 
8. ula1m~f11~'1 ~:wuum~e<iiiiiLL<lti16'fm1~f1Tie<iilllfl~M1 (Steady State) ~~~1 WtJ111'hf11~~ttJ1CJ 

6'!1~:U~Vh,)'VJ1~B1 f11'1'1oU1~ M'ui11'i1~1 n111'i 1vl~t\j m 'U ~1EJ~1'W tJ '5,;''VJ '1 'i1 ~Ill a~ g lil1'ial'hv1~1f111 L U'U l'i1fl1tJ f1:U 

"'" ~ 11 .ij ~ 1 '!Xci' 1~ n~ 1'1.1'1.1 LEJ tJ 1 EJ "'" t LLe< '1.1 'VI fw EJ 1 mu~ ~:u'l11 &i l.l.<l t~ ~ 111 'llli' a:u'VJ ~1\J Ltil EJ L ~1 
<f1VIfm1CJ<l t 1 ~ EJ \il'lla~:u1111~f11 ~ua~ fl'U ~~~ t 11m 'll e<~ n ~t'Vl tJ~~ II 1 lilif a:u LL<l t:U 1111 ~ f11~ &i til1111:U 

\il~1'i16'!atJe<~ flOt'VltJ~~ 1.1.1 'll~a:u 1 'lJ~tiLL tJtJ Lle.J'Wti5tJ1if11~~1'U~~ II 1 'll~a:U 1~'ii' 1 II 'lJ f1 L tJ'U Lle.J'Wti5mi f11~ 1 'U~t EJ~ 
v v 

ri!l6'!11~~~~~~tCJ~~1LU'Uf11~~~~~e<'Uti5mim~'lla~1fl~~n1~i1'il1'1.11'U~~ii'U 16 LLe<'U tl~tnatJ~1CJ 
(1) LLe<'Ut15mim~~1'Wf1t1.1il1WM'U 

(2) LLe<'Ut15mim~~1'Uf1t1.1.fi1Wmm'i'1 
(3) LLe<utJ5mim~~1uLaEJ~ 

( 4) Lle.J'Utifiilli f11~~1'Uf1 t1J.fi1'YlJ1 

(5) LLe<'Wti5U&im~~1'Wf1t1.1.fi1WJ11M~'U 
v 

( 6) LLe<'Uti5tJ1if11~~1'U'VlfWCJ1f15UL 1 'I'll 'VI CJ1'Vl1~'111 

(7) Ue.J'Uti5mi f11~~1'W f11~fl:U'U1fl:U 

(8) LLe<utJ5mim~tli1'Uf11~1-1iJ1 
( 9) Lle.J'Ut15 tJ1i f11 ~ ~1'1.1 f11 ~~ '11 f11 ~ f11 fl'll a"a EJ 

( 10) LLe<'Uti5tJ1if11~~1'Uf11~~ttJ1 EJJ11.1.~ ~m~mtJ f1:UJTvh:u 

(11) LLe<'Ut15illim~~1'UI'i'l~"'.liii'il-ft~fl:u ~~~~m~i1<11'1.1~1:U'lla~tl~t'll1'lf'U 

(12) LLe<'Ut15min1~~1'W'li~t'111ft:U~'U€Lm~nTi" 

( 13) LLe<utlfimim~~1'1.16'!1u1~ru"l'll/!l1;g1a'U1lY 1:1 "'" tm1:utl~ atil.ti' EJ LL<lt~~ Ll1'1l~a:u 
.... """'"' v .... Q..O v 

(14) Lle.J'Wti!jtJ\ilf11~'111'Wf11~Lfl'lla'Um1CJ~1EJLL ~~ 

(15). 

(16) 

u , • 0/1 ~o • 
~U1!l~'i11'U1'U'VI'U1 .... M .... Y. ........ VI'U1 

~ . ' 
U'VI1TVICI1ll CJ 'tl !l'W LLfl'U 

-



1 U~'IJti~mn1'i~1'Uf!Wll1'W~'IJ 

(1) 'VIlii'nm'iLL<IZL'VI\Ij~lil 
.¥~ !"t.., ""'v .fr'""'...l'""""' d u o~ uA 
'Vf\J'VI Lfl'i~n1~ L u 'IJ'lj \11 \11 'IJ Ln1 ~'ll'4'1J l.J <1 n ~1\J:: L u 'IJ\11 'IJ 'VI Ln \111J~ L'l W'VI ~11J<11'1J'W n Iii~ n'el'IJ <1 1'1J1~~1i11J 1111 

..,. ; ' .ft""'.J ... u ot<v J'.J~d .... ~· v 
l.JR11l.J<11111 L 'VI Iii 1m 1 2% L u'IJI1l'IJ'VI Lnl1l'i!1n m~'VIUtll.J'll~Niil:: n!l'IJ<11'1..11 10 n~ru::'W'I..I'VI L 'Ciu m1u L ~ CJUtl~fl!l'IJ'll1~ 

L~CJu i1m~~::u1mhm t1Bii':JCJ1'll!l~~'I..ILtlumt11~11lii~m111ti1'1Jn<11~ ~~'il::i1m1miil.Jii'l..l'll!l~e:J::~i:hiimJ~ 
LL<1m tJ~CJu 1~1-u~'I..I<N vi1 1~Liil1l.rm::~u'll111lo1111U.fi<1L~CJl.J LLl.JniiL~CJl.J LLIO::'Vlv<~vlvr<~ i'i~,!uii~ LL:W'-hL~l.Jo1111 • • • 
m'VI1~L Vl~hlll.J1m ~CJ~wv LL~ti'1i1~ui1ti:;l.J1ruv~~nL uCJl.J~~ ~<11l.J1~tJvi1 1 ~~'ifi1mm':JtyL~u Llil<1111<1~ 1.1.10~ 
Ldvv::~iJ L U CJl.J !J!J nm L ~ !J'\.J U!J ~ L uJ 1 Ll'i'~U LLIO:: 1 '111<1 <1~~ 1.1. Vl<i~J 1~'il ::vi1 1 Vl L Vl~!lnti <11 Ln\11fl'l1l.J~::fl1 EJ LfleN 

'\.J;o Til::~~ <1-i'1~ Li1 !J n'fi !J~l.J<id 'IJ ~ ~ ::1'11 CJ Lfl!J~,r'IJ vJ1 L ~ n1~fll CJ L 'VI !J!J n '8 L 'il'IJ ~LVI~ !J n hi <1:: \111 n LL<1~'lJ1\11!J1n11'1 
V11CJ1'il1u~'1111 

~ , I 4 
(2) 'llil~u'iZI<I~fl 

- L Yiv;o \11~<1 m~'VIU~!J1'il Ln\11:ffu~ !J f!l\Ji11'W~'IJffi iii, 'IJ n1~Ln~~n1~l.J 
- L Yim'l v~ ilu m~'i.J'IJL ~ !l'IJIO~~J, tl'i'~u 
- L Yivilfl~ nu m~'i.J'IJL ~!l'IJIO~~ LL Vl<i~J1iJ'l~'IJ L f1vrn~1~~1JUWL'li'1'1JL uJ1 
Jl ""0 .... (3) 'W'IJ'VIfl1L'IJ'IJnTi 

'iffumfl~~m~ 
(4) 15m~fi1Lilun1'i 

( 4,1) l.J1\ll'in1'iU!J~fl'IJLL<1 ZLLm 'IJ~lil n'iZ'VIU~~ LL 'l\11tl!ll.J 

(n) 'i::u::riva~1~ 
q .J 4 '1-1'1!!1 ol ,¥ .J~oO 0 1'\.J - \11'\J'VILVIiO!l'iJ1nn1~tll.J'il~'IJ1 UL'lfL'IJn1~L'W1~u~n'W'IJ'VI L'lJCJ11ilfl v 

-1-titJu~u (CaC03) (lu-ei'lil~1 soo ii110nrl.J/t~ 1utJLL~n) 1u~uu:;L'lru~u~~L:nrn~ • 
l'o q (u .J ) L u'IJ\11'\Jnl\11 \1l~lii1~1~'VI 1-1 

~ Vq u v v ~ q q X .. ,. .. .. "' q ~ 
- L'llCJU'lll.J Ca504•2H20 (l'l'l1l.JL'lll.J'll'IJ 1 00%) L 'IJ\11'\JmL'll\J'W'IJ'VI"L 'lJCJ1'VIL U'IJ\1l'IJ L'll 

~n (l'll'IJ B '\.J~l.J11\J 369fit<1nrl.J/t~ 1'll'W D 'IJ~l.Jll\J 16 nL<1nrl.J/t~ LL<1::1'll'IJ E ml.J11\J 357 fiL;onrl.J/t~ b'IJI'If~ 
LL~n) 

- mru~Fl1!J::iOilLUCJl.J (Al) LLIO~LVI~n<l~ (Fe) 'il~.rv~tJru<lm'W~'IJL~Lti'Wni<l1~ L\11CJ • • 
titJu~u L Yil.Jmn:ffu ~~.rv~ 1 ~~ L ~ CJ1'll1ru L~!l~~'IJL l'lum ~FI1 LL ww1 v v v v 

('ll) -;::m:fi1Lilum'i 

- 1-ti~'IJ~U (CaC03) lil1l.JtJ:;mruffiVffi1LL'IJ~'l.h l'i~lll1':i1~~ 1-1 
"l '~+r .ell 4 .,+1 Ol.l .J ., v... .... ..-. .... J 

- L<iu EJ'W'll<l!il Vl'ifl u CJ'VIl.Jn L 'Wfl L Vli11'1Jl.J<Il.J1Jiii'V11~n1EJ.fl1'W\11'll'IJ 

- t.uitJ<ifl.J Ca504•~H20 (1'111l.JLiil.JiJ'IJ100%) LU~Uu~nru'iffu~~L;;JCJ'l~LI'J'IJ~'IJL'll 
~n (l'llu B tJ~l.J1ru 3691i1;onrl.J/t~ 1'llu o tJ~mru 16 ii1;onrl.J/t~ u.10zl'llu E tJ':Jmru 357 ii1<1nrl.J/t~ 1uflf~ 
LL~n) 

UJ~11./'IJ 2559 ... 



lll1'i1~'1'1 1-1 fllll'i1tl1'lL -lli\u~h.Jili1:W1'111:Wb ~urml'llil~~'LI 1 'LI'l~t1i''U~1~1 
f'i1 pH 'l::t1i'ui'l'J1:Ub tl'Un'illl fl'lll.,,m.,lif~u~u c~WL 1l 

~ 

4.5-5.0 
v 

n'i'l'lj'Ubb 'l~'Uili'J 

4.0-4.5 n'i'!1lti1umm 

A ' u 
\ll1n114.0 n'i"!il'i1!1l:w1n 

. -· . . ~-

(4.2) :U11ll'ln1'l~\lllli1:Uill'l'J'illililUN<!n'i'Z'I'I'U~~bb'J!1lti!J:W 
(n) 'l::m:ri!la~1~ 

0.5 

0.5-1.0 

1.5-2.0 

l'i''ll'Uill':iWll'l : pH, ESP, CEC, SAR (Na, Ca, Mg), EC, Al Lba:: Fe vmi'J 'WoS!l:W~~ 
u ..,."ti;:'IV do Vov d o V.ot :v.J ~ .... 

tb'U'l.lj ~I'I'U b 'VI b!il:w1\ll 'ljj1'LI'I'I n1'WU!1l m 1:w L!1llli1:U'VI:w1\ll 'lJl1'LI n1'VI'UI'I 1 'VItbmn~ b 't!I'J'l'li1'1!1'11'LI!1l'U 1 u n1'l 

'll1''U'llj~fJW.fl1'W~'U~!lL 'll 'ii'Linl1fJW.fl1'W~'U'il::!l~ 'l 'U:W11ll'ljj1'LI flTV!'UI'I 

<1{)1'Uill'l'l'il1!1l : 1) 'U~b'lW'll!l'Utimn'UJ1 1 (['l!'U B) 

2) 'U~b1W'll!l'UUmn'UJ1 2 C1'lf'LI C) 

3) 'U~b1W'll!l'Uumn'UJ1 3 (['l!u D) 
•• 

4) 'U~nruti!l~fl'W1Vi~ 2 (1'l!u E) 

(l'i'~~'llvi 1-1) 
...1 ~ :; I 1.1 

1'111:W{l : 1Jf!:: 1 l'l'l~ \lla!lm::tJ::nila'l1~ 

fhli'ii11'JU'l:::W1W 6,000 'U1'VI/I'l{~ 
('ll) 'lZI'JZfi1bU'Un1'l 

• 
!ii't!Uill'l'l'il'i'lll : pH, ESP, CEC, SAR (Na, Ca, Mg), EC, Al bba:: Fe 'l'jni'l w-s'wvi~ 

'll1''LJ'll"i~ ~'U t m~:w1\ll'lli11Jvi rl1'VI'UI'I tl1 hi1~ m:wvi:U1\ll'i'ii11J n 1'V11JI'I 1 ~'ll~mnel' b ~ I'J'l't!1" 1 ~1'U~'U 1u n1'i ; ~ ~ V D~ 

'll1''U'll'l~l'lW.fl1'W~'Ulll ilL 'll 'ii'Linl11'lW.fl1'W~1J'il!:i!li'J 'l 'U:W11li 'l'ii11..1rl1'VI'U Ill 
, • , 'U ... 

amilm'l'il'i'lll : 1) 'U~b'lW'll!l'UUilbn'UJ1 1 (1'l!u B) 

2) 'U~b1W'!I!l'UU!lbn'UJ1 2 (['l!u C) 

3) 'U~b1W'll!l'UUilbn'UJ1 3 (['tfu D) 
• • 

4) 'U~nrutiil~ml'1Vi~ 2 (['l!u E) 

(!'i'~~'llvi 1-1) 
.,1:"1:; IV 

l'l'l1:W{l : 1Jf!:: 1 m~ lllflil!il'lZI'J~nila'l1~ 

f'i11i'ii11'J'll'l::::U1W 6,000 'U1'VI/i'l{~ 
(5) 'lZI'JZb'Jiil1fi1bU1Jn1'l 

(n) 'll:ii'J:::riaa~1~ 

('!I) 'lZI'JZfi1bU'Un1'i : 

(6) 'l'l'li'l.I'J~1'U1'U~\ll'li!JU 

vl1 b ilum'llllfl !l!il'l::I'J:: na 1ri!J<t~1~ Ll'l'l~ 1111 

vl1 b ilum'lllllil!ll'l'lZI'J ::na 1vi1 L ilu Ll'l'l~ 1111 

'U~,;-'1'1 bb~m1u'll il:::1m bilb~I'J 'ii1nlll 

'U~,;-'1'1 bL~m1u'll il:::1m Lm~I'J 'i11ti'!1l 

u • • 4/160 • 'l'U'l!N'ii1'U1'U'VI'U1 .................... 'VI'U1 



(7) fl1'i\J~'I-I1'itt~'IJ~1'1J 

(n) 'i::a::tiva-31~ : u~,;''YI ttB'm1u'll v~1m Lm~l'l 'il1n~ 

1'11 \J fllJ n1 'itl B u~~ 1'1Ji>mm 1Vi 'in T:i'IJ "~ n'IJ Ll.i<l ~ Ll. m 'lJ ~'" m :::'VI \J ~ ~ Lb 'l ~ .9' vlJYI bl'I\J v Lt. 'IJ~ 
ll ~ 1~ tl'l~~ 1'15~ '1'1 ~vlJ..r~ 'i11'l~1u~'" m'i 1111 L ilu n 1 'i"VI 1lJmV~ 'in1'l., 1 ~r:hw n~1uu 11'lu 11'l LLI<l~ u.t:Ju 

'YI5'1'11'J1m5'i'ilJ'tn~tti<l~~~ u. 1~.9'v:w n'i:w 1 'i~~11J~VIa1'VIm'i:w r:i1un~1'1JI'Iru~m'i:wn1'in1nufi'iJ m'i'Wr:i'~~1u 
r:i1u n~ 1u'YI5'1'11'J 1 m5'i'i:W'If 1 ~ LLI<l ::~~ LL 1 ~.9 v:w <ij~ wi' ~ il:: L :a~ L 'YI 'i1 <ij ~wr ~il~ t :a~ t 'YI'i1 r:i1u n ~1u~ M l'I1'VI m 'i:w 

0 Q.l tV CL1 Q.l .... ...1 I 0 .., I 0 C1.1 4 

l'I1'1Jfl~1'1J'I'1i<l~~11J'il~'VI'l~il~b'lf~b'YI'i1 'YI'l1fl1'iil1Lflil'1'11J:W?I1'ii'I1:W Ll.i<l::'YI'l1fl1'iil1Lflill'I1J1:W'Ift:Jb't1Vi 'ljfl1 6 t~il\J 

('II) 'iZEJ~1111LU'IJfl1'i: u~,;''YI LI.B!Wl11Jo6 !J::Lm bVL~I'J 'i\'1nM 

1111 b ii 1J n 1'i"Vi 1:W:W 1 VI 'i fl1'i"Uv~n'IJ bbi<l ~ bb m 'll t:Ji<l n 'i::'YIU ~ ~ bb 1 ~.9'v:wv! bl'I\Jvbb 1J~v~1~ bl'l~ ~1'15 M 
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(4.1) ~11'lim-;\ln~n'IJLL~~u.fll"ll~~m~vn.J~~u.-:~l'lamJ 
(n) izazrin~;,~ 

- 'Hlmi'tlni'alijfina~1~~n~u~~uniJiilbb~~/VI~n~~~nl1'1'11 'IJ~1'1Jmi'tln 1 ~m'ln~n'IJ 
m i 1'1 n111ci 'IJ'tl'el~ 1 a 1'1 ~ m i'ill n n • i bb69 Z691iltl~~1 ru~'IJ~ m'il Yl ~ m ~'il 1 11 , ·~ ~ . , 

- Ulil'Vii~~11 'IJ~'IJ~nna~1~VI~nu1i'i! m1mi''U 1 iln~m'il1 nm1nna~1~ 11'1 ,~m,~ii m1 
-~ ~I ' .!{ .,J.,J_,. tl~ ,., v .,j -~ •'I 
1'l~ni~'il1!J"ll'el~w'IJ69~'el'el~ b"ll'U fJ'W'IJ '1'1'1J'Yl'Yl'-Jf1'ilf1"li'-Jn1i iUfJ'-J LU'IJI'l'IJ b'l'1'el691ilf11i1'l~ni~'il1!J"ll'el~w'IJ'il1f1 , , , , . ' 
ii'il mi~ minna~1~n~1~un 11 2 1'11'~;-r'IJ Cb'ih-u111 J bb69~v;'il1iru1 b v;),J bM~I'l1'-JI'I11'-J b VI'-J1:::a'-J 

- l'li1'i!?I£JU 'LJ1i~1'mn VI~£JI'li1'il?IDU?Ifl1Yibi'I~£J~I'.J'IJ\lifbl'l~'el~,j'm ~H''l'Wfl1i • 
•• d - l'l,j' 

f1£l?li1~b'l'1'el691iln1ii:::U11'.J'-J69'1'1~'Yl1~£J1n11'1bu'IJ i:::IJ1 
0 V ...1 Jf ...1 I V 4 Jl ...1...1 ...1 V ........ 

- 'Yl11'111'-J a::: mlil 69 m fJ mi'tl n'Ylnn n 'il 1 n '1'1'1J 'YIn n m 1~ Vii n 'Vi'IJ 'YI 'YI b n m "ll n ~ n u n ll m i '-J 

n€1?1~1~ b ~m'Jn~n'!Jbl'lm'i'IJ bb69:::'Yli11'.!~£J11l?I~1~1'111'-J?Intlif11 'l1bbnfJ'IJ'IJU~b 1UIVIU11m~ n1i 
1.1 0 IV 4 .,1 "' .J{ ...1 I V 

- V11'-Jb~1'Yl1691 ml'l~1?1 ~VIiil"ll!J ~l;j69wila b 'IJ'Vi'IJ'Yln'el?li1~ 

- 'ihnlill'l11'-Jb~1ifJ~~~ma1'1J~'IJ~nna~1~11'1i~m,hib1i'IJ 20 1i169b'-JI'lii-B'11'-J~ bb69::: 

'Wbfi'IJ 40 1i1mllm/.fi'11ll~ 1 'Ub"lllil'll'-J"ll'W 
., ..,.... "' VJ' ...1 II I ...1 0 ~ 0 .... I V I d 

- 1'11Uflll b VI'-J n1i b 'IJ'Vi'W'YIVI'W1~1'Wb 'Yl1'Yl'il1 b U'U bb69:::1i\1 b 'IJ'Uf11if1il?li1~'eli'.J1~i11il b i1 

("ll) i~!JZ~1LU'Uf11i 

- MliloY~ bl'l~'el~UDI'li11li'lilflUitl1'1'1'el1n11'11l1ntlci n~ n ~1~ llim iln~ (CEMS 

Continuous Emission Monitoring System) b~£Jiili1'illl'l N02, 0 2, 502 U.69::: TSP U~b1rutlcin~VIU1CJ~~Iil 
• • 

1m11bbmi'u~~ (HRSG) VI~ 2 tlcin~ 

- 1'111.1 fl'-Jei'lil i1n1itlcin CJ'-J69Yl~'i!1ntlcin~i:::U11'.!ll69v;~'YI1~m ml'l1 '11 b uu 1 'lJ lil1lll'i1 f11i 

.. - ..! ..! .. 1 il. v- ' ..! • 1!'1 - < nnn u. uu mrublil'Wbl'liil~'Yl 100% Load Vli£J ll Vlbfl'Wf111'Ylf11VI'Wiilb'el1 1 b 'Ui11'.!~1'1Jf11i1 bl'li1:::VI(!.J69f1"l:::'Ylu 

LlJ~1CJ'IJ 2559 . 

* l'i11'111llb-1i''-J-1iu"lln~ so2 ~i:::U1annn'il1mbllil1:::ucin~ul'i1hibfiu 10 ppm ~ 7% 0 2 

* l'i11'111llb-1i'll-1i'IJ"llm N02 ~i:::U1annnll1mblli?~:::tlcin~ul'i1hib1iu 60 ppm ~ 7% 0 2 
I 1.1 V .,If ...1 I .,[ I .... I 1 0 -* 1'111'111ll b "llll"ll'W"ll n~ 11 'W69 :::nn~i1ll'Yl 1:::1.11 an nn 'il 1 flbblil 69::: u 69 n~ '-J 1'11 ll bn'W 20 

3 ..! 
mg!m 'YI 7% 0 2 

v .,. ../ 1 tl- .,J • 1" 1 1 v * lil'el~l'l1Ufl'-J uill1UI NOx 'Yli:::U1CJ£Jelf1 b'W imUI'Ylf11VI'Uiil 1 !ill'! '1Ji:::UUI'l1Uflll NOx 

u. uu Dry Low NOx (DLN) 

- li'lil1'11utlci<m:::U1a'-J69Yl~'Yl1~mml'lum1'-J~~n~1~umJ 45 b'-Jiili 
~ 1V4>1 Jf <V 4 ,4 I I ...1 

- 'illil Vlm:::UUbw1i:::1~bb69:::i:::UUblil£J'Wbll£ll'l1 NOx '-J1f1f111 55 ppm 'YI 7% 0 2 
0 C1.1 - C1.1 q .J I I ...1 

- l11iln169~n1i(!.J691'l'Yl'W'Ylb'-J'ell'l1 NOx mnm1 59 ppm 'YI 7% 0 2 

~ 0 • 9/160 • 
iU1£J~'il1'lJ1'WVI'IJ1 ..................... VI'IJ1 
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. .. 
(fl) 'aZ1JZflil~'a1~ 

f!Wll1'1'lil1fl11'1luu'a'a!J1fl1f1 
Q,l ... ...~ .... 

111'll'U'Yl\ll'l"1'il1111 

fh1i'ii11'J b1111'Jti'al!lJ11\J 

- ~'UIO!!~~~'a1ll (T5P) • 
- ~'UIO!!~~~'lJ'U1111hiLfi'U 10 1llm~'l..l (PM-10) • " ~ - 1'111lJL 'i110lJ/'Ylf1'Yl1~10lJ 

.J'...Io ... o ~1" • 
'l'l'U'Yl'Yl1fl1'a\lll11\ll1lJ\ll'a1'iliW'U'ii1'U1'U 4 i'lm'U 111LLn 

~-~ .. 
- i'lm'U'Yl 1 'U1'UVI'U~~LL'lllJ 

... ...1 Q.l v 
- i'll11'U'Yl 2 1111'1..11'1..1~11 

~-~ .. . 1 
- i'lm'W'Yl 3 'U1'1..1'Yl1 'Yl'a 

... ...I .... Jt ...1 ~ ')" 
- i'lm'I..I'Yl 4 mnru'l'l'U'Yl\ll~ bl'l'a~fl1'a 

(iii1LL VIU~\ll'a1'ill111LLi1111~11i'~~tlvl 2-1) 

- \ll'a1'ill111ti~lJ11\J~'UIO!!~~~LL'lJ1'UI0~1J (T5P LLIO!! 

PM-1 0) \ll1lJ'i5vi'Yl1~'a1'llfl1'arl1VI'U\liVI~m \'J'U1 tl 
\ll1llll1\ll'a'ii1'U'll~~ U5.EPA 

~ 

- \ll'a1'ill\lll'l11lJL~1LLIO!!Vifl'Yl1~10lJ bi111'J'I'hfl1'a\ll'l"1'ill\ll 

•thmmL~I'J1rl'Ufl'U T5P LLIO!! PM-10 
4 C1.1 t Q,l I ..d '\1fl 6 L\li~'U \ll'l"1'il1\lll'l'a~l01! 7 1'1..1Mm'U~~I'I'i~'UI'I'jlJ 

l'UVI~I11 LL!O!!l'U'vl1 fl1'a\lll0 ~\ll'ai!I'J!! L1101n ~i1~1~ b\lii'J 

1-H'm~'U l'l'jlJ'lh~'ll~~ fi'il n'a'alJv! n~ 1-H'Ln\li~'UIOZ~~~ 
• .,~ J( .I<; 

L'll'U fl1'au'a'U'I'l'U'YlLI'l'a~fl1'a 
:: 

100,000 'U1'Yl/l'l'a~ 

('II) 'aZeJZI111Lii'Ufl1'a 

I'IW.fl1'1'l~1fl11'1"1fltici~~'5Z'U11JlJl0~1'a • 
fl1'5\ll'a1"~il'ULL'U'U~DL~il~ (CEMs) 

NO"' 502 T5P 1.1.10:: 0 2 

tJ.J~~'aZ'U11'JlJIO i11'a'll~~ bl'l'a~ fl1'a 
A t d .... I I .J ...1 
\lll11\li~LI'I'a~~\ll'l"1'i11111~1'J1~\llm'l..l~~ (CEMs) 'Yl HR5Gs 

~~ 2 tlci~~ bi111'J\ll'a1'illl11 NO"' 02, 502 LLIOZT5P vl1fl1'i 

\ll'a1'il1 111mh~~~ L ii~~\li!O ~111 nmvll1l,L ii'Wfl1'l(:.lil!ll1 Ylvh 
Q,l I I .,J ...1 

'a::'U'U CEMs \ll'a1'ii1111~1'J1~\llm'l..l~~\lii0~111L1m'Yl 

1111 L U'Ufl1'l(:.lilM1 vl.Yh 

u • .. 10/160 .. 'S1J 'S!Wil 1'1..11 'UVI'U 1 ..................... VI'U1 



b).J1!11!J'\J 2559 .... 

~11i\hE.Jbi'!EJ'lJ~:-::w1ru l'jlllfi1"W!l1fi1A'il1 n'\J~'el~~:-:'U1EJ:Wi1<11~LL u~'el'elfl L tl'U 

- ~l'l.r~Lfl~'el~U'el CEMs tJ~:-:mru 4,000,000 U1'Vl 

- ~1~LLi1'1.i'el:wtiT~~ 200,000 'U1vvU 

- L~'UI'i1mh~!l1f11fl'il1fiU~'el~ 400,000 'U1vvU 
., II' .,J I .d 

lll'l"1'il11'11'111:W~MI'el~'!l'el~LI'I':i'el~lll':i1'il<1'elULL'UUili<IL'\J'el~ (CEMs Audit) 
..., .... .J ll.o' <V I 

l'l'lJ'\J'Vlm1'il11'1 - lll~1'il11'1LLU'U'llJ : NO"' S02, TSP LLi'l:-: 0 2 

<~tnulll11'il1~'~ u~ 'el~1:-:'U1E.JlJi1<~11'lJ'el~ 1"~~m~ 
v • 

- lll11'il<1'el'Uf111lJ~fllll'el~"!!'el~fi11'V11~1'\J~:-:'U'U CEMs 

(Audit) L Yl m tl'\J n1~ ii'W 11' 'W11oU'ellJi1 n1~ m1 'il 11'1fl1ili • 
'il1fl CEMs ihn1lJLLli'UeJ1:1J1flbi'II'JLm5n1~m1'il<1'eJU 
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• l'I!11'W'Vl 1 Vi'W'Vl Ll'l'>~n1'i \'il.l'>'l\il\ii'Vl~'VIi11~'mi11Jbi'l'll 

331) 

Q.l ..,. ' - .., 0 • 

'>~lii'UL<'Im~~n11 85 L\ii'I!L'Ui'lLfl lii1:J.Ie.Ji'ln1'>'\llii'Vl1 No1se 

Contour 

: International Organization for Standardization 

oso 1996) ,~v mu1rr~ml•1J~1'W'i1'llrn'in1'<1'W\il 
""""'.-!~ 4 <V 

: - \il'i1'\l1\il7 'l'W\ilflL'Wfl~ '\'lf1'l 6 b\ilfl'W l'l'>fl'UI'Iljl.l'l'W 

5'>'>:J.IIil1bbi'l~l'W'-1~\il .11'-1-r'U Leq Lll~1J 24 i11:w~ LJ,i'l~ 
L90 lili'lfl\ii'>~1J~L1i11!ihbilurn"> 

u V I ,4 4 Q.l 

- \il';1'\l1\il 7 'l'W\ilflb'Wfl~ '\'lf1'l 6 bli1fl'W l'l'ifl'UI'Ilj:J.I'l'W 

5'l'l:J.J\ii1LJ,i1~1'W'-1~\il <11'-1-r'U Leq bll~1J 8 i11u~ 
\ili'l fl\il'l~1J ~ b1i11!i11L U'Wn1'l 

: - lil'l'l'\lllil Leq Lll~<l 24 i11:w~ Lbi'l~ L90 D'l~:J.J1ru 
:; -30,000 'U1'Vl/m~/l'lm'W 

- lil'l'l'\lllil Leq Lll~1J 8 i11:w~ D'l~:J.J1ru 10,000 'U1'Vl/ 

:; -m~/l'lm'W 
U 0 .J V fV ~ ol t 

- '\l\ii'V11bbe.J'W'Vlbl'I'W1~\ii'Ubi<'11J~u'l~l.l1!JJ 50,000 'U1'Vl/l'l'i~ 

li11 L ilum>lili'l flli1'>~1J:: L1i11rim1-r1~ 1m~ fl1'l 

li11 L il'W fl1'>1ili1 Vli1'>::1J ~b 1<111i11 L ilu 1m~fl1'i 

(n) ">::t~::riaa~1~ 'U~~'Vl u,i\'m1u'li' v::1m Lm:&1! 'i!1nli1 

('lll ':i::t~::~1Lil'Wm'> : 'U~~'Vl u,i\'\i111ui v::1m Lm:&1J 'il1nlil 

(7) fl1':i'U~'VI1':ibJ,e.J'IJ~1'1.1 

(n) ':i::1J::riva~1~ 

1'11'UI'J:Wf1T:;u51J.i~1'W lii1:J.J:J.J1\il 'lnWUfl~ n'W Lbil:: LLfi'l '!I e.ii'l n 'l~'Vl'U~~ LL 1\ilfl v:w~ Ll'I'Wfl LL u::v ~ 1~ 
LI'I~~Rflil ~~v:wrr~'>11J~1'We.Ji1 rn 'lli11 b il'l.lm'llil1l.l:J.J1\il 1n11 "1 1 Vfo1Tu n~1uu b1J'U11J u,1;1:: bbe.~uVJ-r~ 1!1 mo'i'll.l'll1~ 
bJ,<l:: ~ ~ bb 1 \i1 fi' fll.l f1 'll.l h ~ ~ 1'W f) Iii"' 1 'VIfl'i 'l:J.I .11u n ~ 1'W 1'1 ru:: fl'i'il.l f11 'i ri 1 tl'U n '\) f11 'l~ i\' ~~ 1 'lJ <11u n~ 1'W 

' 
'VI-r~ <11f1'li5'l'll.l'if1~bb<ll:~~ bJ, 1\ilflii:J.I~~'VIl\iiQ~b iJ~ b 'Vl11 ~~'<1l\iiQ~ b iJ~ L 'Vl">1 :<o•oln.•o'''-'"' __.!..-.__ 

<!Il·-:/""-;t.\?.:.-..... ~-··············· 
. 'ih'il'WQ!J) 

... 0 ... v 
u 0 v 17/160 v 
11.1 '>fl~'il1 'W 'l'W 'VI'W 1 ..................... 'VI'W1 f;l'll11J1(\If11'>6Nbb 1lili'ltl:J.I 

:wm'i'VIa1fi'tJ'11!l'WLLriu 



('ll) 7::a::~htilum7 : u%''Vl LLiiomui tll!bm Lm:U~ 'i\'1nOJ 

ol1 L U'U n1 ~ \l11lJlJ 1 \l1 ~ flWU tl~ tl'U IJ,<J:; LLm 'll t-1 <1 n'i l:'Vl'U ~ ~ LL 1 OJ .1' tllJ~ L61'U tJ LL 'U l:tl ch~ Lfl~ ~ fl ~ \l1 

~~tllJ~~~1~~ 1'Ut.l <1 n1~ol1 L U'Wn1~ \l11lJlJ1\l1'l"n1~., 1 Vf<i111 fl~1'U'W b~'U1~ LL<ll! LLt.I'W'Vl~~ !J1n'i5~~lJ'lJ1&i LL<l!! 

~~ LL 1 OJ .1' tllJ fl ~lJ b ~ ~~ 1'W 'l \l1611'VIfl ~ ~lJ <i11J fl~1'Wfl ru:: fl ~ ~lJ fl 1 ~ f11 tl'U ii 'il n1 ~~ <i' ~~ 1'W <i 111' fl~ 1 'W 

'VI~~ I'J1 n'i5~~lJ'll1 &i LL<l :;~~ LL 1 OJ.I'tJ:u.ij' ~'1'11 OJQ:: L ;)~ L 'Vl~1 .ij~'VI1 OJQl: L ;)~ L 'VI ~1 <i11J fl~ 1'W 'lll1 <11'VIn'i ~lJ rl11J fl~ 1'W 
.,_, U cv ""' .J, 0 ..,j, 0 IV "'' 

~<1~~1'W'ii~'VI10JQl: L 'll~ L 'Vi)1 'Vl11fl1'>tl1Lfltl~'WlJ<I1~fl1lJ LL<lt'Vl11n1~tl1Lfltl<I'W1lJ'lli'JL 'll\l1 'Vl fl 1 6 LOJtl'W 

(8) ~tJthl:lJ1ll.l 

Cn) 7::EJ::ri<Ja~1~ 

('ll) 7::EJ::~1LU'Wn17 : 

~1lJtl~ 'l 'W~'UtJ~::lJ1ll.l n1~tltl<l~1~ bfl~~ fl1'> 

~1:ut1~ 'l u~ut.b::mru m~'U~'VI1~~1'W'llm bfl~~m~ • 

• 
4 U.N'Wtl~u1im71f1'Wf'!Wfi1~U1 

(1) 'VIIii'fln17LL<ll:L'VIIIJN<I 

1 u~::I'J::rill<t~1~ 1fl~~m-,.ij OJb Vfiifl'W~1'WntJ<t~1~~~'lOJtl">:::u1ru 400 fl'W (L vhnm11'J~1'W EIA 

2556) L iitJ~'il1 n nT>L tJ~ I'J'WLL tl<~~~11'J~1'W fl f~i1L~t~iim~titJ<t~1~'il:: hiii fl'W~1'WL ~:u LL~tl-,:;m-, 10J B n~~fl'W ~1'W 
1 um~rit1<t~1~ 1 t!Li'1-L~umi'u ;~'il:: hiiiu1u~nfl'W~1'Wfi11'J 1 u~umfl~~m~ rl1'VI~um~.ij'OJm-,,hi1t~ L'liu li'1~ 
Lfl~tJ~.ij'm li'1~!JtJmru LL<~::J1li'1~iill1m~m~.ij'OJ1Vfi:i~1~'>1!'U11'JJ1i1fl'>11LvJ!l~1m1:uJ1~~mi11MUtJ~n 

' 111111 ... II II 

huu 'i11n11ut11~~":: 1 'VI<~<~~~ti !llil nll1!! n t~'W titJu 1 'VIm 'li'1~titJ~ n'l11 1<t LOJI'Ju11 uti<J~nt!1 1<t1m ~ m~'il I!U11 tl 

oOJ!l'W'W~llu 1fl~~ m~ L YillutJ~nu m-,m::'il11'l'lltJ~ ~u<~::lltJ~YILiiOJ'il'u 1 'W'th~ tit1<t~1~ Bn~~ ~~ll1fl~ ~ m~ri ll<t~1~ 
LLli'1 L<l~'ilbfl5~ n1~'iltu1J1 1<11 'WUt!~nJ11<1~'U L -ihtimnuJ1 1 L YitJu11 '1.11 -tit!~:: bi'J'llU.fl11'J 1 'W bfl'>~n1'>~tl 1 tl 
~~~'W~~fl10Ji1N<ln'il:'Vl'U'i11flJ1.yi~'lltl~~,j'fl~1'WLL<ll:fl'W~1'Wrltl<l~1~'ii::hi<'i~N<ln'ii!'Vl'U~!lflll.lfi1~J1f:h~'WLL~ 
tl~1~10J 

1 'W'>l:I'J l:ol1 L U'Wn1'>J1vi~~ LiiOJoff'W'il1fl n1'> HJ 1'lltl~ bfl'> ~ n1'> tl5tfltl'U lli'11'J J 1vi~'il1fl'VItl'VI~!l L~'W 
J1.yi~'il1fln'ii!'U'l'W n11t.ii'ilil LL<tl:J1.yi~'i11fl!l1fl1'>rl11Jn~1'W b\ili'JJ1.yi~ LiiOJoff'W LL~<t::ii'il n'i~lJ~'W 'il!! ~ m.hUOJ 1 'W LL~ 
<t::<'i1'Wrltl'W'il::<'i~1tJtJ~Utl~flJ1.yi~ 1 fl11lJ'il 1,539 <l'U.lJ. LL<lt<'i~1titJ~Utl~flJ1.yi~ 2 fl11lJ'il 107,000 <l'U.lJ. ' . 
;~J1.yi~~~fl~11'il ::iiflll.l.fl1~!li'J L 'WlJ1\l151i1'W n1'VI'WOJ LL<l:: 1 tlti'">OJ~'W ~11 L :fi I'J1.fl1 I'J 1 'W bfl'>~ n11~tl 1 tJ LL~ '1'11 nJ 1vi~ 

' " ~ 
'We.i1'WLnru'liJ1vi~'il::<'i~1tlti'~ti!l~nJ1vi~'lmiiuii'll'W10J 4,600 <l'U.lJ. LL<t::tli!!611'W~1'W<i~J1vi~ffi:u1!1lflrum~ 
1 Vl'U~,;'Vlffii1f~'U tl'4 'lJ1 \l1 'il1 fl n'ilJ h~~1'W'l ll1<11'VIn'i'>lJ1111 tJ f11.ij OJ~ ll1 tJ 10JI'JLL~<l ZD!l'i1Ziin1'i'\J Jf11'J HOPE ( ll11:U 

lJ1\l1'Hi1'W ASTM) ;~ij n1~U tl~tl'W n1~~1'ii).JJ11 'WU!l~nJ1.yi~ LLm:umn'Wt:J<lm::'Vl'U'il1flJ1.yi~riJ1r:i'l~'WLL<l::J111li'~'W 
~ . 

• • • 
~~11u t:J<t n5::'Vlm1n Lfl'>~n1'>'il ::ri~t-~<1 mt'Vl'U ~ilflll.ln1~'111111~'W 1 u~::~u.i'1 

LL~tJ ~ 1~ 1-,ii ll11).J Lfl'> ~ m"> 1i1in1'VI'WOJ).J 1\il'>m~tli)U&i m~ i111u 11 rum~J1 ~~ 1 u ~::tJ ::ti t~<1~1~ LL<~!! 
~::EJ::Ill11 uun1., L vJtJu!l~nuLL<~:: LLm 'llt:J<~m::'Vlu ~1).J~~&i OJM1lJ\i1~1 'il<ttl'Uflrum~J11 V!tJ~'l uLnru'lin1'VI'WOJ 

tit~ut111 '1.11 -tl~OJ~'W~i1 L :fi I'J1.fl11'J 1 u Lfl~~ m~~tJ 1 tl 

~ • • 18/160 • 
~'U~!l~'il11.1'll.I'V11.11 ............ " ....... '1'11.11 

. , ('W1~1'WLVlty 

~·1l'11.11tyfl1'i'~~ LL 'l~ll!l:U 
:U1•l1'i'V1!.11fti'J'll!l1.1LLrl1.1 



(2) -l~tjth::fl~fi' 
- Lvimw1~~mt'Vluvim'ilLn~:ffu>iBf1ru.nTvnh~~1u~::v::ri<n1~1~LL~t~tCJtl1'hLiium~ • 
- L fiB~ ~~111\i\ ~'l'ilfl€l'Un1~'tJijmi~111 bL~'U'tJijmi n1~~~ LL'l ~~€l11;)1'U fltl.li11'Vnf1 hi'L tJu L U~111 

111\il~\i1'U f1t\.l.f11'VnJ1~~ ~~ L 'U~tCJtrl€!<1~1~ LL~t~~ CJ~~1L iium~ 
~ ' 

JJ ,j o A (u .1-l ) 
(3) VI'U'Vl~1b'U'Un1~ ~~~u'Vl 4-1 

- u~L'lru1X'lCJ'Vl~~BnriBu5~1f1~~m~ 500 11. (lild'uliln) 

- 'U~L'lt\.lf1~€l~'Yhm~riB'U5~1f1~~f11~ 500 11.(1il~'i'UB€lf1) 
- Q.I~IC::~ 

- u~nru'l~~uu1umnuu1 1 
""' V :: I Q ~ 

- 'U~L'ltl.l'ij~~'U\J1'U€lbf1'U'U1 2 

- u~L1ru'1<1~~timnuJ1 3 CriBu1'H~~~~f1~B~vh•n~l 
- u~nruVI1CJJ1'H~~1f1~~m~ 500 11. 

• • 
- u~nrutiBVimhii~ 1 

•• 
- u~nrutiBVimhii~ 2 

(4) 1ilm~~1Liium~ 

C4.1l 111~~n1~ilB~nuLL~::ufi't"tt~~m~'Vlu~~u•~aB11 
(f1) ~l:Cll:rl€lfl~1~ 

- 1X111~~LA'I!I'i<1!1lrimf~1~1.'1~1X1CJ1.'11tmru~1~m~~"tt1~ 
Q.l V :: .. 1 1 A' ..,jy 4 I I c,; :: 

- 'il~1.'1~1~~~'U'U ~1'U~111\J 1N\J.f11 CJ \J VI\J'Vl bf1 ~ ~ f11~L 'VW ~~'U1 CJ~~ 1.'1'\J €lbf1'U\J1"tt€l~ • 

- bf1 ~ ~ n1'.i'il~ hiu f11~~~'U1CJJ 11.'1~ ~ LL mi~J 11.'1151 ~ru~ LL1.'1~ 1aJu f11~'tJ ci €l CJJ1€l€lf1'U€l f1 

vl'uv!l:m~m~ 1~ m~~"tt1~ 
IV 0 :: I QJ q ..J Q.l r .,I "' J{ ..J I V 

- 'iJ ~'V\1 ~1~ ~!:'U1 CJ \J1 Lb~ ~'U €)~ f1\il!: f1 B'U ~\J'Vl'il ~~€)~ ~'U \J 1N \J b 'UVI\J 'VI f1€ll:1~1~ LL1.'1 ::~ bb~ 

th~ ~ff1'1!11 bL~~"tt~1.'1Bf11il!:f1€l'U~ ~ 1 u~1~~~'U1CJ J1/tiB~f11i1Zf1€l\JL-HB •il. 'Ul:1.f11VIvi<11111~(1L o/f~1u 1;]mh~u ' . ';; 

'tJ ~ zi'!'V!G .f11 VI €l ~ bl:111 €l 
• • • 

- 'H1 m~u11 u LA'I!Il<1\1llil f11.'1~ 1 'tJ1 'U~1~ ~~'U1 CJU1'il\JU~ tl'U'H5€l n~"tt11~ m~ 1 '\.11.'1'11 €!~'1111-H 
• .,j 1"~1 1" bf1'U€l€lf1LVI€l 'H'U1 'H~ ~<1~~1f1 

Q..' 'f V<OI V ""' ..J ..J... 0 IV :: .... ...I Q.l I -=! 

- 'iJ ~ b 'H11'H€l~'l"t11Lf11.'1€l'U'Vl'Vlm~'U'U'U1'U~'U1L<1 CJ'Vl~f1'l"t11.'1f1'1!1t\.I!:€JCJ1~ b VICJ~VIB 

- 1X1:1.1~~"ttCJ~LA'I!I11.'1\1lbL1.'1tLA'I!I~\J~~~~1~'.i!:'U1CJJ1b~Clb~~'ll1~ 
- ~~LiiuLA'I!I'i<1q LA'I!I~\JLL~::'lJCJ~'iJ1nn'ilm~11m~riB<1~1~ 1~CJ'.i1m111u~'.i'lLL1.'1::n1~~ 

- ~~1-Huli'~·thr~J1Liiva1L~'iJ~uv!nm~LiiurinlaJU'Bvn11 24 'll11. 

- Uf1WiiB11th~~CJ1\J'I11'H\J!: LL~!: Lf1~€l~~ f1TI'J f1'llii~B~1~1.'1lf1L<111€l b fim'JB~tl\J n1~ 
~11 'H1.'1'liB~ L .ffB L '11ii~ ~~ m~'liB11ti' 11~ ~~nci 11'il::;JB~ m~'\H uu ~ L 1ruvi~ ~ Lm H 'H5Buufl'u1hvi LL ~~ LL~::u'i<1!1l 
'.i€l~tl\Jf11~~11 'H~ L fiBUB~~'U ~ 1-HLn ~~1~~~ 1 ~1.'1~~bL ~ci~J1 

- b:I.J €) :I.J f11 ~ b 'tJ 1.'1 CJ \J \J 1 :I.J \J '\.1~ €)1.'1 'IJ 'iJ 1 f1 CJ 1'1J Vl1 '\.1'\j!: "'"" 'Pil.KD~;:;-;~~1, l 

u 0 • 19/160 • 
1'U'itN'J1\J1\J'WW1 ..................... '\.1\J1 



- fhVI'W ~ t'H'i\'1~i\' !l1 \1 'U 'i 'WJ fl bb<l li'i \l,;h 'li1 'IJ fl1 'i rlB 01 f1~ rl B 'IJ BB fl 'IJ B nil'uvltm~ fl1 'i 

- lil'i1'il'l~l'lrum·vnhvi~ 1 utlB~ n1 'ti:W'ub~B'l.l<l::vt~~ P~f~ 111<1Bm::u::ri~01f1~ Lfl'i~fl1'i 
('11) 'iliUlifJ1bU'l.lfl1'i 

- .ij~01f1~tl~~mh~'~ 1 '1l'IJ1~ 1,539 <l'U.l.l.~~il'lj~l1l'i1'ilili11L'Wmi (Online monitoring) 

oi'1vt-ru Temperature. , pH Lb<lt EC riBu?i~1ue!~tlB~mh~·~ 2 m1:w~ 107,000 <1'\J.l.l. ~~ilbfi~B~L~l.l 
.:!!1 ""' ... , !V il ov 'L! v I 'L !.... ~ ..!: ,¥ ..Joy 

B1fl11'1b'l'lflb\1ll.IBBfl'llb'il'IJ b V!B~ 'IJ'ili~'U bJ.J'WBUfl11 4 l.lfl./<1. U.<lli bJ.Jl.ifl1'i'ili'U11J'IJ1'VI~BBfl'IJBfl'I'I'IJ'VI bl'l'i~fl1'i 

- .ij~ t-HiJ.,::uuu1u~J1Yi~'i11nii'i1m'i:w~1~ '1 ~~il' 
v 

(1) 'lhbii U'i11flB1fl1'i<hWfl~1'1J'lJ'ilil.I1U! 6 <l'U .:w./1'1J ?i~ 1\Jth\J ~#i'1U'ili'U'U 

oi'1L 1'ill\JJ1Yi~~~.hu fl1'iu1u ~'il:: 1 vt<J11J er~tJ~~ nJ1Yi~ 1 

(2) tl1 Lii U'il1fl fl1'iii'1~.yi''IJV!~Bii'1~ bfi~B~.ij' fl'i V!~Bfl\J mru ~1~ '1 b 'Ufl'ili'U'l'IJ fl1 'i~ii 111 

D'ilil.l1ru 10 <l'U.:W./1u ?1~1\Je!~ Oil Separator tl1~bbUfltl1:W''l.IBBmLii'1'illi~fl?i~1'lJ!!~tlB~flJ1Yi'~ 1 

(3) tl1Yi'~'il1nm::'U'l'Ufl1'i~iil1ltl1U'i11'1'i11mL~51!ll (29 <J'U.:w./1u) Lb<Jttl1Yi'~'il1fl 
-Hv~\Jij~n1'i1Lm1::~ (4 <Ju.:w./1ul 'i1:wtl1Yi'~u.,:::w1ru 33 <Ju.:w./1u ?i~1\Je!~tlm.J{ui.'1m'l'lm1:wLuum~
~1~ (Neutralization Pond) tl1Yi'~'i11flDBU-r'Ui.'1i11'1'1A11l.lbU'Ufl'i~-~1~ 'illi'it'U11.1boD1?itlv~nJ1y\'~ 1 • 

(4) tl1Yi'~?i1'l.l~bV!flV'i11flfl'it'U1'l.lfl1'i~iil1ltl1Li.'1 vt~~J1y\'~'11V~m::u1'l.lfl1'i\J-ru\JI~ 
II V II II 

PIU!il1'1'1~1oU'IJ.i''IJ'lJ'itl.J1ru 37 <l'U.:W./i''IJ 'iJt?i~1\J1J~tJB~fl~1VJ~ 1 • 
(5) tl1~'ili'U1U'il1flV!VV!<im~'l.l (Cooling water blow down) \J'itl.I1U! 600 <l'U. 

:w./1u ?1~1 'lJ !J~tlv~mh~·~ 1 ~~dmui'l:WflU!V!JJ:il'11v~J1Yi~~~ 1'Wvt~vt<i m~u:iiflruvt;;Jii'WLnu 40 ~~ 1'11 

b'llm'iiui.'1bb<lli TDS 1lJLfi'IJ 1,080 l.lfl./<1. 
VII VII VII 

(6) thVi~'il1flDB~fl~1Vi~ 1 D'ilil.I1U! 686 <l'U.:W./1'1J 'illi'ili'U11J<l~~ DV~fl~1Vi~ 2 

- '111tl1Yi~~~1un1'iu1u~ LL<i'1 1 utlv~nJ1Yi~ 2 m\'um 1 -tl\J.,:: L!J'Ilu1-Hmn~"!l11 1111u H 
.!( -~~ ~ 1 ' 1 ~ ~ (l .I ) ~ (l v 1 ·~ 'i~'I'I'IJ'VIi.'1b't11.11 27.180 'i 'IJBiil'i1 365.50 <l'U.l.I./1'1J 'U']~w'IJ U.<lli 702.43 <l'U.l.I./1'1J 'Ut]~bb<l~) U.<lli l.ll.l 

v v .!( .lo; 
fl1'i'it'U1UU1Vi~VVfl'IJ V fl'I'I'IJ'VI bfi'i~fl1'i 

- n'iru~J1Yi'~1:w1.'i'i'lrum'I'IJ1v\'~.,1l.ll.l11il'i.)j1'l.l <11~11l'i1'il1'1111~u Online Monitoring 1u 

tlv~ntl1vl~ 1 LI111JTI'il1'iru1\J'itb~'l.l EC LU'Wvt<i'n (i.'11l.l1'i\lfJ1'l.I1U!LU'l.IA1 TDS 1#1 n<i11fivfi1 TDS :iim.hu 

bU'l.l :wnh. U'itl.I1U! 0.64 EC ilvt'l.hmuu 1:w1m'iiL:wu<i/L'Il'IJ~bl.ll1l'i) 1~ml1'VI'IJ~A1 TDS 1uJ1y\'~'11v~tlv~n 
J1Yi~ 1 U.<ltDB~nJ1Yi~ 21lJLn'l.l 1,300 :wn./<1. ~~dl.l111l'ifl1'ifi1'U!'ll.l<i'11'i''UU.'iflABP11'U!'ll.IA1 TDS 'il1fl 

'ili'U'U 1 'IJJ1~'ili'U11.1VVfl'il1fl'VIB'VI<i B b~'IJ rlB'IJ L oD1~DV~ ntl1Yi~ 1 ~~ U'il li<l ~ ~ 1'1J1'1J 'iV'U fl1'i'VI~'IJ L 1uu L oD1'ili'U'U 
' ~ 

'VI<lBLU'IJ 

- n 1'VI'IJ 1111-H'iJ tJ B ~ fl tl 1'1 m\'.i 'IJL'yj ~ 'iB~ -ruJ 1~1lJ ~ 1 'IJ Lfl ru'li'l.l1111 'i .)j1'U r\' 1 V!'IJ 111 bL <l li 

\J'iti.'11'W~1u?i~J1vi'~Vi'l:w1vi'i'lrum'I'I1-H'u':j,;''VI¢lvi'{uv'41Y111l'il1fl m:w1 .. ~~1'Wfl111i.'11vtn.,.,:w'l111 1.Jn1.ij'111~~ 1\J 
<Vf!V401"1.1 v,..ld..,.,. 1 ~,J o cv "",.!"" .fl 

- 'iJ ~ b 'VIl.l L 'il1'VI'IJ1'VI'VIl.l u'ilii.'1'U fl1'iU! L 'I'IV111 U.<l LL<lli'U 1'i ~'i fl~1\l~ u 'i'Ui.'1.fl1'1'1A11l.l b u'Ufl'i~-
• ' 

~1~ (Neutralization Tank) LL<ltli'~LLVfltl1-tl1:W''IJ (Oil Separator) 
v v 

- 11l'i1'ili.'1B'Ufl1'iVh~1'1J'11B~Ii'~Lb!Jfl~1-~1:W''IJ (Oil Separator) 

bl.l'l!t1EI'U 2559 ... 

v • v 20/160 v 
'i'U'iB~'i11'1J.1'1J'I-'t'IJ1 ..................... '1-'t'IJ1 



- 'VI1tl'l"tUUU1D mJ1 L~ EJ-iJ\1\oU!N '1'11~ Lfl1,:ifl1'l'ilt~ 8~ LtlU nmhvi'~~ Lfl\11~'1..1 1 n '1..1~'1..1~ 
Lfl1~ rm LL<t t'il ~ hh~u1 mh~·~tl >Jn'l..l tJ n~uffim ~ n11 'VI1 nfli\Jil1~'tl tJ~J1 ei~ 1l-i L \'Ju 1 tJ li11l,Jl,J1 li111i1'1..1 rh'VIu !11 . ~ 

LL<~ t~uohL iiu m1LLm 'll1tuuti1'\J!11J1L~ EJ 1!11 EJ L ~' 
( 4.2) l,J1\i1'in1'i~ \11\i11l,Jii1'i1'il'!ftl1.Jf-l<ltl'l"Z'Vl1.J~~ Lb 1\1\lftl:IJ 

Cnl -;::v::tia'!1~1~ 

: -Temperature, pH, TDS, EC, BOD, DO Lb<tt 55 

: 1) u~b11\JVl1EJ'Vlt<ttJntitJuii~1fl1~n11 500 l,J. (li1ti'uli1n) 

2) u~nrufl<ttl~'Vi1<t1!1lrltl'l..lii~1fl1~n1'i 500 l.l.(li1ti'utJ<Jn) 

3) u~nru'l\11-ruJTumi1uJ1 1 

4) u~nru'l!11-ruJ1t1mi1uJ1 2 

5) u~nru'V!ii'~~mnuJ1 3 Criau1'VI<t<t~~fl<t!l~'Vi1m!11) 
6) u~nruvhEJ'l11'VIii'~ lm~m1 5oo l.l. 

c~~~u~ 4-1l 

H'15m11i11l.ll.l11i111i1'1..1fli\Jii1~J11 1..11,1, mi~J1il1~1..1 li11l,J 
~ . 

'\J1:m1Mru~nnl.l n1'i~~ Lb1!1lti' tll.l Lb vi~'ll1~ u'\Ju~ 8(~ .1'1. 

2537) LL<tt1Gii11l.ll.l1111'ili1'1..1'tl!l~ Standard Methods for 

the Examination of ::Vater and Wastewater ~~rh'VI'I..I\11 
b\1\EJ APHA, AWWA LL<tt WEF 'VI~tl1Gm'i~'V11~'VI'thEJ~1'1..1 

0 

11'lln11n1'VI1..1\11 

: 3 L~tJuvitJi'J (li11l.l']~m<t) i'!1'VI-ru"1n~1'i1ilL!i1eJ{ li1<ttl!1l'it:EJ:: 
' v 

ntJ?f11~ 

• 
Fh1-H'ii1Eib\1\EJU1tl.I11\J : 30,000 U1'Vl/fl-r~ 

('!1) -;::utohLiium~ 

l.f!I\Jii1~J1vl~'lutieJ~nJ1vi'~~ 1 

~'li'illi1'i1'il1'!11 : (1) Temperature, pH, EC b\1\EJ Online Monitoring LL<ttbb'\J<t~fh EC 

LD1..1Fi1 TDS L\1\EJ TDS i:lwthm\'Ju l.ln./<t. '\J1tmru 0.64 EC i1 

'V11i1mD1..1 1l.l1m~bl.l'l..lii/L'li'I..I~Ll.lli11 

.j 
fl11l.lt1 

(2) li1Wil~111iJL\i1tJ{~!l1'iJ'iJtrl!lbVlbfi!11 THMs 1~LLrl pH, Residual 

Chlorine, TOC, BOD,THMs bL<t:: SAR L\1\Eitl1'VI'I..I\1\LVlfl1 pH WLfl'l..l 

7.5 Residual Chlorine 1l-1Lii'l..l 0.5 l.ln./<t. bb<tt TOC 1l.iLii'l..l 4 

l.ln./<t. 

tl<t~ 2 flr~ i'l1'VI-ru'Vln~111ilL!i1tJ{!i1<ttlmtEJtb1m.11LU'I..In11 ~~tl' 
' 

EJm1u Fl1 THMs li111'iJ 2 ULL1n rl1Fi1m~i1Fi1U!lEJl.l1n'VI~tl\'111'il1l-i 

v.. .... v 
u 0 • 21/160 v 
'iU'i<l~'iJ11J11J'VI1J 1 ..................... 'VI1J1 1;!'1!1'1..11 qjf11'il'l~ LL 1\i1f\~l,J 

l,J'VI1'i 'Vl1J1 ll EJ'U ~'1..1 LLtl'U 



.,., .,.,, 
2. flNilTVfU1tM'LitiirwmhVi~Vi 2 

lii''llUill11'illl11 : pH, Residual Chlorine, TOC, DO, BOD, TDS, EC, SS, THMs bb~~ 

SAR 
.... ~ ..!J 11.1 .... ~ 0 ... ~ J' : tl~~ 2 m~ 611VI1UYJnYn11lJbi11B1 111~BI111~1l~nmmL'W'Wf111 'VI~'W 

EJm1u rh THMs ill11'il 2 Ubb1n ti1fiTffi~iifi1UmJlJ1nVI~BI1111'i11ll 
'll1JbVl1lmiinm111111'ilfl1 THMs 

• • 
3. flNI11'1'l'l11b'IJU.VIi'i~'lh~1fi'IJ 

: -Temperature, pH, TDS, DO BOD, SS bbm:fi1 SAR 

: - 11111'ill111fJrutn'llJ,u~nruVi'1u'VI~~BnnBu~~1fl1~nTi" 500 lJ. 

(111~i'u111nl u~b1rufl~B~vi1~1111rlB'W~~1fl1~n11 500 lJ. 

(M~i''WB<Jn) u~nru~1111'uJ1tJmi1uJ1 1 u~nru~111fuJ1u<J 
LRuJ1 2 u~nru~<l~tJmi1uJ1 3 (nBu1VIl1~~~fl~B~vi1ml11) 
bbl1~u~m1.rvhm11VI<i'~1m~m1 500 lJ. 

: - H1ii f1111i11lJlJ 1111 1\i1'Wfl rum'llJ11 'Wbb V1ci~J1i)1fiu 1111lJ 
~ ' 

.,1 ...: V I ""' IILI .,J ( 
u1~f11!'1flN~n11lJf11WI~U.1111~BlJU.VI~'Ii1111 il1J1J'VI 8 '11.!'1. 

2537) bbm~1iili11lJlJ11i11\i1'1J'!JB~ Standard Methods for 
~ 

the Examination of Water and Wastewater ~~n1VI'W111L1111J 
4 ....... .J I 

APHA, AWWA U.~~ WEF V11B'llin11'VI'VI1~VI'IJ11J~1'W11'1if111 

n1VI'IJI11 

\lm~ 2 flf~ ~1VI1'UYJn'll111iJbli1<J{ \i1~BI111~U~b1m 
~1bil'Wf111 

ri1 H'ii11J 1111mh~JJ1ru 

(5) 1ZUZb1~1~1bU'IJf111 

t 
: 45,000 1J1'VI/fl1~ 

('ll) 1ZU::~1bU'Wf111 : 11i'1btl'Wf111111~BI111~U~L1~111i'1bU'WLfl1~f111 

(6) VIU'lU~1'1J-r1J~I11'lfB1J 

(n) 1~u~ri<Jg~~1~ 

('ll) 1ZUZ~1bU'IJf111 : 

(7) f1111J~V111bbN'lJ~1'1J 

u~~'VI bb~m1'1J'i! B~1m Lm:UEJ ,J1n111 

u~~'VI u.~m1u'il B~Lm Lm:UEJ ,J1n111 

(n) 'l"~EJ::fi<Jg~~,~ u~~'VI u.~m1u'il B~1m Lm:UEJ ,J1n111 

fl1UfJlJf111'i.Jiju1i~1'lJ 1111lJlJ1111 1f111UB~ n'W U.~~ u.fi't '!I ~:-m nl~'VIU ~~ bb 1111.1' BlJYl bG'I'WB bb 'W~B ~ 1~ 
bfl~~fl-rl11 'll~BlJ~~111J~1'lJ~~ rn1~1 L il'W rn1 \i11lJlJ 11111 rn1., 1 Vi'~1un~1'1J'W 1EJu 11! LL~~ Lb~'IJ'VI-r'll tJ 1 mo11lJ'!l1~ 
U.~ ~~~ bb 1111.i'<JlJ n 1lJ L 1H 1'1J B\i16'11VIn11lJ ~1Un~1'W flU!~ n11lJ n11 rl1 nu fi'il n11'1l<i'~~ 1'1J ~1un~1'\J 

' 11.1 """ """ V 11.1 11L1 ""' 11.1 11.1 ""' o Q.l o 11.1 

'V\1'111!1 n1511lJ'!l1 111 bb~ ~iM bb'll11~ BlJ'il ~"1'11111 il~ b 'li ~ b 'V\11 'il~VI1111 il~ b 'li~ b 'VI 11 <11'1J n~ 1'1J il 111 g~ 1VI n11lJ <'11'W n ~1'W 

.J, 0 ""' 0 'llGl-~~1~~~~!:lli'J1i 'VI11f111B11J1B'Il'WlJ?i11fl1lJ bb~~'V\11 f111B1 

blJ'I>t1tl'\J 2559 ... 

- • • 22/160 • 11J 1<1~ 'i11 '\J1'W '1-1'\J 1 ..................... VI'\J 1 
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-·'-"Y'/ 

'"~ 'no~'3·• bL1~ti'tilJ 

lJ'I-11l 'VI CJ1Gi' CJ'!JB'\J bbri 'lJ 



('11) ~zazti1LilunT~ : 1J1,;''VI u.a11111'W'Il '<lz1m Lm:ijCJ ,j1i\'111 

tl1 L il 'lJ n1~ 1111:U:U1111 ~ n1~D '<l~ i\'u U.~ ~ u.m "!! ~ ~ m~'V11J ~ ~ U. 1 111 fl '<l:U~ L?I'W '<l U. 'W~'<l ~1~ Lf'l~ ~ f'l-r\11 

Yi-i''<l:u~~'l"1CJ~1'W~~m~ti1L ilu n1'l"lil1:w:u1 mm~., t 'l1611u n~1uu LCJ1J1 t1 ~~~ ~ bb~u'VI-r'Vi t~1mo'l"'l":U'l!1M bb~ ~ 
~ ~ u.1 111ff '<l:U n ~:u h ~~ 1 u '<l 111 ?11VIn 'l"'l":U cl1u n~1 u f'l ru~ n 'l" 'l":u n 1'l"n 1 i\'1J ii 'il n 1 'l"'Vi <1' H1'U i11u n ~ 1'U • 
'VI-r 'Vi CJ1n1o'l"'l":U'l!1M bb~ ~~~ bb 1 111fl 'el:U~ ~VI-f 11111~ b :U~ b 'VI'l"1 ~~VI1' 11111~ b :U~ b 'VI 'l"1 i11u n~1'U'ellil ?11VIn1'l":U i11u n ~1'U • 

..... ..... .... .... .,;. 0 ...;. 0 ..... -4 

'Vi~~~1'U'il~VI1\111l~b'l!~b'VI'l"1 'VI11f1Wil1b.fl'el'Vi'U:U?I1'l"fi1:U bb~~'V111n1'l"mb.fl'el?i'U1:U'l!Cib'tllil '!llf11 6 b\11€l'U 

(8) ~1J1.hz:u1ru 

(n) ~zazrim1~1~ 
('11) ~~azA1bU'Uf11'l" : 

L:U~1Citl 2559 ... 

~1:U€1~ 1 'U~Uth~:u1rum'l"ri€1?1-i'1~ 1m~ nT> 

~1:U€1~ 1 'U~uth~:tnrun 111J 1VI11~1'U'tl'<l~ Lfl1~f111 

v 0 v 23/160 v 
'l"U'l"'el~'il1'1.11'1.1VIt11 ..................... 111'1.11 
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5 U.N'IJ1Jijtm flT:iiiTUf!nlil1'Vi'lJ1t;(~'IJ 

(1) 'lllflfln1~U.tl~L'III~Nt1 

mEJ'III<i~ nTH 1J~ EJ'IJU.1J?~~'ll<J~ Ll'l~ ~ tmiil'l11lJ 'ii1 L tl'IJ~'il~;te~~ 1onJ1~~ 1m~ rn'i L YilJ~'IJ u.<1 ~ 111-ru 

fl1'i L ~'IJ'll<l1J fl1'i 1onJ1'il1flif1'1!fl~1'1J'IJ<1D'i~V11'1J~ 9 L5EJU~<l l'JLL~'l ~fl~~1)~ij1J~mruJ 1Lal'JL yjlJ~'IJ'il1fl n'il f1'i'ilJ 

lli1~ 'l 'il~'iJ:::(Im1m1lJ<1~ 1 it '!Jue~~nJ1~~'ll<~~ Ll'l'i~rn'i Ll'll'J hJiirn'i'i~u1EJ<imEJ'IJ<~n 1m~rn'in<~'!Ju111Jt on • • 
D'i::l Ll'J'IJ'IJ1 '!Jfl1'i'ii'IJ1~'1J 'tiiml'J t 'IJU~I'l ru 1m~ fl1'i ~~m 'IJ I"J~U.~~ Ll'l'i~ fl1'i'il ~u1J 1~~ 11Jt otl'il'l~'IJ~a L :u El1VJfl1''1J 
_. u 1 ·' ~ . r 1: 1., -¥ d!'j ~ ~ u ... , 1 , _. u , ... , ~ • 
<11'111'i1J 'UI"J~"''IJ bl'l'i~fl1'i'il::i'I.I1'1.11VI~ u'il'l'Vi'I.IVI<1 L 'lll'J1Lil'Vi1::1 b 'l.l'l'IJVI"''I.I lJ\ilfl <11'111'i1J'IJ1~VI"''I.I\ilfl bm~fl1'i'il::ibfl1J 
.., v Ill Sl 

u11ilutle~~nu1i1~ 2 'll<~~1m~n1'i'll'l.l11'll'l11lJ~ 107,000 ~nu11'1nLlJm ~~'I!'IJ N<1n'i:::'Ylu'il1n11'l'i~rn'i'il::: 

&i~t:-J<1f1'i~VI1J !li<J~jt\Jil1'ViJ11~~'1.1L 'l.l'i:i~1J~1 
(2) 1'1'l!j1J'i~fl~ff 

..d ..J - -3 I t:., v... ::: 1 I V 0 .... 

- L 'Vi<l<11'lt:-J<1f1'i:iVI1JVI<J1'il Lfll'l'll'l.ll'l<lflt\Jil1'Vi'l.l1 bl'll'l'I.IVI~ 'l.l'i:il'J:ifl<J?I'i1~ LL<1:i'i:il'J~I'l1 L 'l.l'l.lfl1'i 

- L 'iiie~~l'll'l1lJiil'i1'ii?I<J1Jfl1'i1J5tml'l1lJ u.wu1J iju~ fl1'i~~U.11'1~ <JlJII1'1Afltl.lil1'ViJ11~~u1 ~ L \Ju11J 

\i11lJlJ1m:o1ul'l rum'ViJ1~~ ~~ 1 'IJ'i:::l'J :::ne~?l~1~ u.<1 :::'i~l'J :::~h Li1u rn'i 
~ ' 

)
.¥ ... ~ 

(3 'Vi'I.IVI\i11L'I.I'I.In1'i 

- ~'!Jml'l'i~fl1'i 3 'ill'! c~~'i1J~ 5-1) • • 
- u~nru1n~LfiEJ~LI'l'i~fl1'i 1 ~~'~ <~~~1J~ 5-2) 

- Vii'IL'IIIue~u~nru11'1'1!1l'JLA<l~1'1.11'i1lJ 1 ~~'~ (~~~1J~ 5-2) 

(4) 16m~~1LU'I.Ifl1':i 

( 4.1) lJ11'l'in1'iUil~ fl'I.IU.tl ::u.fll. 'llN?I fl':i:iVIU~~ LL 1\i1~8lJ 
(n) 'i::a::nml~1~ 

- fl1'iVII'l?lil1JI'lt\J?IlJtm'llil~bL~'I.I H DPE N'-ruL 'llllJ1'il::i~<J~'V11fl1'iVII'l?lil1JI'lt\J?IlJtm'llil~ 
' " ' 

LL~'I.I HDPE 'lll~ilL?I'I.I<l 1u-rme~~'i11fl~Wiil'l U?ll'l~N<1fl1'iVII'l?I<J1J11L \Ju11J li11lJflt\J?IlJtml'l1lJ-1JeJn1'111'1.11'l'lll~il1lJ 

1 ~L~1'llil~ Ll'l'i~ rn'i 111Yl'i11'itl.l11il'i1'il?lilu u.<1 :::~OJ~ 111-ru fl1'iL ~'I.I'IJ<JU'i11n L ~1'll<J~ Ll'l'i~ fl1'itl<J'I.I ~1L u'!Jrn'iti'~~<~ 
- Vll'l?l<l1Jfl1'illim'ile~mL~'I.I HDPE tutJe~~nJ1~~ 1 ue~~nJ1~~ 2 U<1~U<J~nJ1~~ 

llflLO'I.I LiiieJVII'l?lilU'III1fl1LL'i~LQ<l'l.l (Shear) U.<1:ifl1'i<1ilfl (Peel) li11lJf1'i'ilJ15lJ11il'i:01'1.1'll<l~ ASTM t:-J<1fl1'i ' ~ 
4 v ..,. ~ ""' """"' r • d 

Vll'l?I<JU 'i<J EJ L 'IJ<llJ 'il ::1\il <l~lJI'l11lJLL 'll~ LL 'i~ LL?I :ilJI'lt\J?IlJU \i1 LLN'I.I HOPE bL<1~fl1'il'l11JI'llJI'lt\Jil1'Vi fl1 'ilil<JL 'IJ<JlJ 
' ' ' 

VU 1.1 u V ..,j ""' ::: .,d ~ V .,1 tf 'f I 4 I 

~'i1J b 'VIlJ1'il::i\il<l~'ill'l~ L 'l!l'J1'1!11"J!fl1'il'll'll'l~ Lb?l::ibl'l'i<l~lJil'Vi'i<llJ~ uf1'it\JD'i::ifl<l1J b 'l.lfl1'ilil<l L 'IJ<llJ LLN'I.I H DPE 
1 ~ Q.l r .d t 1 ..,..., I d IV I .II al 

- ?llJLfl1J\i11<JEJ1~'i<ll'JL 'IJillJ '1.1\J<l t:-J'i1J L 'llllJ1'il~?llJLfl1JR'l<ll'J1~b 'Vi<JVII'l?I<JU u'i:ilJ1t\JVIfl 
• \l , , 

'i~l'J::il'l11lJEJ11'1J<l~'i<ll'JL 'ile~lJ 50 LlJiil'i !lie~ 1 ~1<1~1~ 1 umru~t:-J<lfl1'iVII'l?l<l1J 1lJ 1111'l1lJf1'i'ilJ15lJ1m:01'1.1'll<l~ 
~ 

I ...s~ .... IVU vJf I ........ .c11.1 Vq 

ASTM U.6'11'1~11'i<l l'JL 'IJ<llJlJ l'l11lJ1J fl'Vi'i<l~ ~'i1J L 'llllJTil ::1\il<l~'i<lbb?l ::i'IJ!llJ bL'lilJ\i11lJ f1'i'ilJ11iVI ~n lil<l~'ll!l~~t:-J?I l'l LL?I::i 

~1'1<1~~1<!~1~ 11J'Yll'l?I<J1J L 'VIlJ 'il'l.lfl11W<1fl1'iVII'l?l<l1J'il~~n;(il~ bL?I::i 111fUI'l11lJb ~'I.I'IJil1J'il1fl~l'l11J!jlJ~1'1.1 'ii~'il::l 

~h uu~1u.ffullie~ 11J1!1i 

u • • 25/160 • 
'i1J'i!l~'ii1'1.11\J'VI\J1 ..................... 'VI\J1 



" ... ... ... v ... ' 
- 1m~m~-s\111~i1n1~l'l~1~ti'el~m11Yi~ 1 ti'el~m11Yi~ 2 LL<1tti'el~m11Yi~ijmfiu ~hil 

fl1~tiLL~unu'ih.JJ1LUU'el~flJ1~~'el'elfl<ifi1~U'elfl ~~Ltlum~tJmnu~mm:WI'U'il1flJ1~~<iJ1LM~U 
'II \l &I , 

- Lfl~~m~-s\11'111ti'elii'~Lfl!11fl1'l"ru (Monitoring well) 1-1~vtl.l\11 3 ti'el (MW1, MW2 LL<1tMW 

3) ~~dii.V'el~1l.IU1J1'i11flti'elii'~Ln!11m~rui. tiH LL<1t tiL tluti'elm1'ill'l'el'Um~~1~l.I'IJ'el~J11 uti'eJ~nJ1~~ 2 1!11 

~~m oijl'lrum'VlJ1"1nti'elii'~tn!11m~ru 1 CMw 1) ~~'el~t>luvmm., 1 vt<1'U'el~J1tt>1~u":: Htvlm ti~~'UL Vi<J'Un'Uti'el 

ii'~Lfl!11fl1~ru MW2 U.<1t MW 3 ~~'el~ti<11~'VI1~fl1~1vt<1'U'el~J1LM~U 
- Lfl~~m~-s 1111 ~i1m~~i11!111l.l!11~1'ill'l'el'UI'JUifi1'VlJ11.1'~u'U1L 1 ru 1mi'L~~~ Lfl~~ fl1~'el~1~ 

u'el~ 2 'l\11 tl01:: 2 1'1~~ mril'lu'1i1~ 5 tlLL'>fl'U'el~fl1'>~1LiJum., ti'1hii1n1'>Lti~~uLLtll'l~'el~1~ilumi1fiqJn 
l'l1l.l1'>(ii1\11Ltlutl<1t 1 fl~~ 1u'1i1~'l~~u 

bl./~1~'W 2559 

(4.2) u~un1'l"~l11!111l.l!11'l"1'ila"il'U~l'lm::'I'I'U~~tn\11~"ill.l 
(fl) 'l"Z~t~htiJUfl1".i 

1) fl1'l"!11'l"'l'ila"il'Uf'!WfiTrlJ11tll~u cl'1'VI-i''Utimi'~tfl(;lfl1".iru"lu~uvTifl'l"~m., 
C 1) mru!11'l"'l'ila"il'Un1'l"~'l~l.l 

~'lfUI'l".i'l'il1\11 pH, EC (TDS) LLl'lt SAR (Na, Ca, Mg) 

1iin1".il'l".i1'il1'\11 H1ii n1 ~ !111l.l m \11 ~ Ji1 u fl ru m'Vl J 11.1~ u !111l.l ti'>:: n11'1 

flrutm~l.lfl1~~~U.1\11(\''ell.JLLvi~'!l1~ ilU'U~ 20 (Yl.l'l. 2537) u.m~ 
1iiml.ll.I1M~'ii1U'U"il~ Standard Methods for the 

.J 
fl11:1J(I 

~ 

Examination of Water and Wastewater ~~fl1VIU\11L\11~ 
..:11 •41111 ..,1 I 

APHA, AWWA LLl'lt WEF Vl~'el15n1~'1'1'1'11~VI'W1~~1'W':i1'llfl1':i 

rl1VI'W\11 

U"ilii'~Lfl\11fl1':iru 1 (MW 1) U'elii'~LflM.fl1~ru 2 (MW 2) U.iOtU"il 
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(4) 1ilm1~1Lii'l..lm) 

(4.1) ~1ill)f11)UeJ~n'I.ILLa::au1'1.'!1Nan.,::VJu~~LL1IllliOJ~ 
(n) .,::u::rim1~1~ 

- 11~ LL~'I..In11 1·t\fiu'Vl1~ 1 'Wf111'll'l..l?i~1afil'ltlmru'll!l~ Lfl':i~nTs L Yie:J'Vliim~ ~~-llty'Vl1 
\li1'1Jf11)'iJ)1'il':i 

- VJ\JVI1'1..1 ua::tl~u LL~'I..If111 1 •ti\fiu'Vl1~ 1 'l..lf11':i'll'W?i~1 a\lle:Jtl mru'll!l~ 'lm~m':i!l ~:h~ •• 
aJ1La~eJ1t1ae:Jillflll!l~nuamum':iru-ll'il~,yu 

I q ...1 I t I ..J~ ..... CV.... I 1 Jt .j 
- 'V!amaEJ~f11':i'lJ'Wa~ 'l..l'll1~VI~ b!lf11abnill!l\Jillb 'VliliLLa::~am::'VIUill!ltl':i::'lJ1'll'l..l 'W~'WVI • • 

tnli'Lfim L'li'W 'li1~~ilm':i'il':i1'il':i~ul'i'~ ~ullln'Vl'wn 'Vl1e:J Vi'l'lu1<i~'W~ 
- Li'~11 Ufl<j~'lJt\J::Vhf11':i'lJ'IJ?i~1afil'ltl mru rie:Ja ~1~ b Ylm'l !)~ n'WflDM b 'Vl~ ua::~'IJ 

- 1'11\J ~~J1'V!Unm':i"Vln'!l!l~':itlm':iVJ n 1 ViL i'M tlill1~~ n!J'Vlm m11'Vl'Will 

- e:Jm~ LLa::mu~~ t Vi~u n~1'WoV\J':itlti~1Mm~n!J'il':i1'il1mh~ Lfl~ ~ fl~lll 
- ill 11 'iJ a e:Ju LLa ::'li !l~th~ ~ ~ mn u1u 'Vl1'Vlu::ffi it u 1m~ m., L 1'1 uti.,:: •haJ 1 La~e:J 
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- 'ihnillfl11~ L ~11!1\J':i':i"Vl nu'WVJ1~'Vl<'~1~ 1~1 ViLn'W 80 n~ ./'!I~. ili1~'Vl':i::':i1'!1Dtyi\T&'i 
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'il':i1'il':iVI1~Un 'Vl.l'l. 2522 \,I,<'I:!'Vl)l;':i1'lJUtyfl!ili'Vl1~'Vlad~Q\JUVI 2 bba:: 3 'Vl.l'l. 2542 bb<'IZI'I11J~~fl11~b)1b~bn'W 

40 n~./'ll~. L'WL'llill'q~'ll'W 

- mlll-v'u t Vi'Vlun~1'1..1oV\J':itl'!l!l~ 'lm~m1 Hm1m:::!Til11::1'~ t 'Wf11':ioV\J':itl LLa ::t151Y&i 

lll1~ n!J'il':i1 'il ':i!l ~ 1~ Lfl~ ~ 1'1 ~ill 
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(4.2) LLN"I.In1'a~A~1lJ~'a1'ilfl~1JN~n"iZ"1'11J 

(n) -a::v::ti~fl~1~ 
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fl11lJ(l 

rhHi'ii1t1 b111tJtl~::lJ1ru 

(5) -:;::t~::L1~1~1LU\.In1<a 

(6) l-1,ht1~11..1i'1JNA'if~1J 

~dtJ~ -iv J'.,j, v~ 
1Jt.I'Vln ~lJ111Jn1~<il~1'il~'Vl L 'lJ1-VVn'l'1t.I'Vln~?l~1~ Lfl~~m~ 

11r.rr1..11111mLt~nti-:;::Lfl'Vl':iCl LL11::mn 

u1..1Vimi'11..111..1m~'lll.l<'i~1?1~u.11::Lfl~~~~m'ltlmrulll1~'J 
- G'li:i~'l1iiL'I-l~~LiiA~\.I<iJ1nn1~fllJ'lJ1fllJ'lJ\.Ia~'lJ~~bfl~~n1~ 

'1'1~~lJ~~Ul.IYin?I1L'I-1~ ?lm\.1~ 'lhmm LL11::LL\.11'Vl1~LLm'lJ 
1JqJ'I-1TI'lnflf~ 
.r -I • v ~ 
'1'1\.I'VlnB<'l~1~ Lfl~~m~ 

~1 L U\.ln1~U\.1Vi ntl~lJ1UI<il ~1'il ~~1tJ1\.I LL<l ::'lu~ L '1-1~ ~ 
Liil11:ft'\.IL 'lJ n1~~1 L U'lJ n1~ 1m~ n1 ~'YJ nfl f~ LL<l ::~ A-vi'1 L tJ1..16'11t1 

(n) -:;::v::ti~fl~1~ 1J~<J'Vl LLB\1111'\Ji ~::1m Lm~tJ 'ii'1ii'111 

fl11J fll-1 n 1~tJ51J1i~ 11..1'11 v~ ~-ru L mn M1lJlJ 1~ ~ m~1'1 ~~ !11..1 u.11:: LLm '11 N11 n 1::'V11J ~~ u.1 111l1' ~lJ~ 
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'Vl-r\'11:.11 n"iiS"~~l-1'!!1~ bb<l ::~ ~ LL 1 A l1 ~lJ n':ilJ 1 ~ ~~ 1\.1 'l ~ 6'11'1-ln':i~lJ cl' 1U n~11..1 fl ru:: m~lJ n1 ~ n1ii' 1J i'\<ii n1 ~'1'1«~~1 1..1 

cl'1u n~11..1 'Vl-r\'1 t1 1 n"iiS"~~l-1'!!1~ LL<l ::~ ~ LL 1 111l1' VlJ~~'I-11 111 u:: L :a~ b 'VI ~1 ~~'1-11 111 u:: L :a~ L 'VI ~1 cl'1u n~1'1J 'l ill 6'11'1-ln"i~lJ 
o v 11.1 11.1 11.1 "" ..J, o do o v 

6'11\.l.f1~1'1J'I'111~~1\.I<il~'l-11111il::L '!!~ b 'Vl~1 'V111n1~mL.n~'l'1\.llJG'I1':ifl1lJ LL11 ::'Vl11n1~~1 L.f1~6'1\.11lJ'lltl L '11111 'YJ.f1 '] 6 

(7) n1'a1J~'VI1'aLLN,N1\.I 

(n) -a::m:ti~fl~1~ 1J~<J'V1 bi.BA11l.li v::1m L~L~tJ 'ii'1ii'111 

fl11J fllJ n1~t15 ~~1\.1'11~~ ~f1J L '1-ll-11\ll 1lJlJ1M ~n111'1~~ !i''lJ bl.<l:: LLfll '11 N11 m::'Vl1J ~~ LL 1 111l1' ~lJ~ 
L?l\.1~ u. 1..1::~ ~1~Lfl~~flfl11 '1'1-svm1]~-:;1 tJ~1\.IN11 nT'i~1 L il1..1 m~mlJlJ1M~n11"11 ~6111! n~1\.l\.lbtJ1J1tJ LL<l::LLN\.1 

'Vl-r\'1 t~1mi5"~~lJ'!!1~LL<1::~~ u.1111l1'vlJ mlJ 1 ~~~1\.l'llllfl1'VIm~lJ cl'1un~1\.lflru::m~lJm~n1ii'1Jii<ilm~'l'1«~~1\.l 
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cl'1un~1'1J'I'1«~~1\.I~~ml11u::b:a~L'Vl~1 ~11m~•h.nv'l'1\.llJG'I1~fl1lJ Lb<1::~11m~ei'1bil~?lmlJ-fi'm'111ll YJn'J 6 L~~\.1 
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(n) -a::v::ti~fl~1~ : ~1lJ~~L\.1~1Jtl':i::mrum-:;ti~?l-s1~ 1fl~~m~ 
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blJ~1ti'U 

u 

8 UN'UD~1J1in1'l"~1'Un1'l"boUU1 

(1) vn;i'nm'l"u.a:a'I'I~Na 

. Lfmm'l"iil'l11lJ~'el~m'l" ti'tl11J'l"~mru 3, 7 44 a1J.lJ./1'U u 'I'I~~J1~1J~~L iJ'U'Q1'1-r1JJ1'11'el~ Ll'l'l"~m'l" 
1Jl'i11f1~11J'Vl~a'eln ~~ L iJuu. 'I'I~~J1li'l"'l"lJ'ti1M~'el ~"lm111'l'l"~n1'l"~iji11L 'U f:J~tl1'1'1a1 n (i1~'1'111'llJ-~a11'llJ) LLa~ 
Ll'l'l"~m'l"~'el~nm~1JJ,mmuu'eJJ,~1J'ij'eJ~11'l'l"~m'l" 9 L~'el'U L~'elnm~1JJ,mmufi'ilm'l"lJ'U'eJ~h~1vJvhi11a'el\11 
~~tl L~'el 1 ~lfu 1'ii-.hm'l"-r1JJ1'i11n~1eJ'Vl~a'elnlJ11m u 1m~m'l"1 u'li1~J,,a1n,1u 'il~ hi<'i~Nam~'Vl1Jili'elm'l" 1-if 
f ~~ u _,. ~y ·' ~ Jt d ~ v ' 1" 

'U1'U'el~'i!lJ'ti'U 'VI~ b'U\111'Un1'l"'l1Hill'l-1J'l" bill'l bf1'1!1M'l"n'l'l"lJ Lbg'l~fl1'j" u'l"~lJ~ b'U~'U'Vl1J'l"b 1(lJ'I'I11J'Vl~a'elf1 'el1J1~ 'lf1 

M1lJ L ~'ell'l11l.Jlfu 1 'il111m~m'l'il~ ti'tl11111!J LLNu!1i~n~11~~rh'l'lui11 L iJulJ1M'lm'l!1i~.U 
(2) 1Mq1J'l::a~fi' 

L yj'ela!11Nam~'Vl1JI'l11lJ1Mnn~1aL~tnn1Jm'l"ti'J,'U'el~ 1 'l"~1 vJ.Yht 'U'l"~eJ~~1L uum'l" 'l"1lJ11~ 
v 

111'l"1'il<'l'el1Jn1'l"-r1J'Il1Lih~1m~m'l 
J/c:lo"" 

(3) 'Vi'U'VlmL'U'Un1'l" 

(n) 'l::tJ::~1LU'Un1'l" : tJm~1Jtl1'U'el~ 1m~m'l"~~ 3 U'el 

(4) 1iim'l"~1Lilum'l 

c 4.1) lJ1111'l"n1'lU'el~nuLLa::u.ti'l 'll Nam::'Vl1J~~LL 1111tl'ell.J 

(n) 'l"::m;ri'ela11~ 

- n1'1'1'WI11lJ1111'l"n1'l"L'Um'l"'el'elmL1J1Jvi'el-r1JJ,~11~~~n·hvfmJ, C~1eJ'Vl~a'eln) ru 'l"~!111J 4.0 

l.J.'l"'Vln. ~~LiJ'U'U'el1Jvim~u'elmLili'U'el1Jvim~1u'il~'el~~'l"~!111J 4.12 l.J.'l"'Vln. 

- 'l"~!111JJ,mm~m'l"'il~-r1JJ,1Jrfi'el 4.12 l.J.'l"'Vln. 

('ll) 'l::u::~1LU'Uf11'l 

- m'l"'ll'1tl1'i11f1~1eJ'Vl~a'elmoij1L~1JL'Uum~1JJ,~~ 3 U'el ti'1iiLtl111111<i'1J1L~'el1~J, 
1 'l'la ~1'Uvi'el-r1JJ1Ji1eJ m'l" 1 'l'lali'l"'l"lJ'ti1M 

- Ld'el'l"::!111Jtl1U'el L~1JJ1 L vi1n1J 'l"~!111J 1 u~11J'Vl~a'el n~~J,1l.i<'!1lJ1 'l"{l1 'I'! a L .rr1u'el L~1JJ1 
1.11m~n1'l'il ~U111111<i'1 'il1n,1u 1-if~lJ~1J L .rr1u'el L~1Jtl1'U'el~ Ll'l'l~m'l 

- ~1l.Jvi1m'l-r1JJ1 L oij,~tJm~1Jtl1'U'el~ Ll'l'l~m.,t u'li1~'l~ u.ti'~ 1mJ 1 ~wt111J~1'U'l1'ti m'l~ 
.,J v ~I 114 .. 1 ~ ~ T 

Lf11J1'U'el~ L u'UCj{l'el ~ llJ LL 'iJ u'l~~'l1J'U1'U'el~ bl'l'l~n1'l" 

- ~1lJ"Vhm'l-r1JJ1Loij1<'fu'eJL~1JJ1'ti'el~LI'l'l"~m'ltl1'l"~!1i1Jtl11'W~1eJ'Vl~a'eln~1n11'l~!111Jil'W~11J • 
ru 'l~!111J 4.0 lJ.'l'Vlf1. 

- tl1'1'1'Ui111J1M'ln1'l1um'l"'el'elflbL1J1Jvi'el-r1JJ1~11~~~n1Tvf'el~J, (~1eJ'Vl~a'eln) ru 'l"::!111J 

4.0 lJ. 'l"'Vln. ~~LiJ'U'U'el1Jvi'el1~'U'elnLLili'U'el1Jvim~ 1u'il~'el~~'l"~!111J 4.12 lJ. 'l"'Vlf1. 
v do; v 

- 'l"~!111J'Il1'Vl Lm~m'l"'il::-r1J'Il11Ji'fi'el 4.12 lJ. 'l"'Vln. 

- n1'1'1'UI111J~mruJ,~f1JL'ihcitJm~1JJ,~~,lJI11~'el~ 1~Lfiu 1. 7 4 ti'1uan1J1f'ln Ll.Jm!tl • • !II !1111 v Sl 

Li111J~!11!1i~lJ1m1111'll'1Vi'~ 3 U'el u.a~ih~eJ~L1a11'Wm'l-r1J'll'1Lil~1~1u'li1~t]~U1'1'1mn (L~'el'Uil~'l'l'il'llJ-~a11'llJ) 
v 

b viTU'IJ 
u v 

- Ll'l'l~n1'l~'el~<'lf1~um~1J'll'11'111lJ'Q1~u'eleJn11 1.35 li'1'W'Jf11J1f'lnLlJm!i:l1111!!&ii11!11~ 

it><,l><lC181.i'I.Jn1'l"f1Jtl1Lil~1~L'U'lh~fl\11tl1'1'1a1f1 (L~'el'Uil~'l'l11'llJ-\11a11'llJ) Lvi1,1'\J ., . ' 
- <111111 ~iil'lru~m'llJ f11'l"A !11M1lJ 111'l"1'il<'l'el'U Nall'lti'VltJil~bYll~<'iiW..--. 
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b!J~11'J'U 

(4.2) !J1W~f1T:i~R\ii1!JW~'l"iilil'iltJ~tln'il:'VI'U~~bnRt\'eJ!J 
(n) ~::a::tl1bihm1~ 

-~ ~ 
'llin1'iill'i1"ii1R 

.I 
fi11!J~ 

rh H~1EJLR EJti'l::!J1ru 

(5) 'lll'tha~1'1.1-ruilR'ileJtJ 

(n) ~::u::t11bU'I.In1~: u~~'VI bbil'R11'W'Il e~::1m be!b~EI 'i11nill 

(6) f11';jtJ~'III1~bb~'1.1~1'1.1 

(n) ~::u::tJ1bU'I.In1~ : tJ~~'VI bbil'ili11'W'Il e~::1m belb~EI 'ii'1nill 

t11 b uu m'iill1l.J !J1ill 'im'lil e~~ nu bba:: bbm '!I Nil m::'VJ u ~~ bb, ill~ 'ill.J~ b!'l'l.l e~ bb u::e~ ~ 1~ bfl ~~fi-r ill 
~~eJ!J~~'i11N1'UNi1 n 1'i~1 b U'l.ln1'iill1l.l!J1 lil'in1'i"1 1 ~i1111 n~1'U'U LEJtJ1U bbi'l:!bbN'W'VIf~ u 1n'ili'i'i!J'li1A bbi'\:: 

~ ~ bl.1 ill~ eJ jJ n 'i!J h ~~ 1'U 'l Iii !11'111 n 'i'i!J <1111 n~ 1 '1.11'1 ru:: n 'i 'i!J n1 'in 1 nu ih n1 'i ~ .r~~ 1'U ll111 n ~ 1 'U 
Q.l ""'""' UQ.IQ.I""' <V<V""" OCV oQ.I 

'VI'i~EJ1f1'ili'i'il.J'li1\ilbbi11!!1~ bb'lli1i'\'il!J"il~'lll1illill:b 'li~ b 'VI'i1 "ii~'VI'lillil:!b 'li~ b 'VI'i1 !11'Uf1~1'Ufllii!'I1'VIn'i'i!J !11'Uf1~1'U 
........ Q.l ... .J, 0 ..,I, 0 <V 4:!11 

~i'\~~1'U'il~'1111iliQ:!b'li~b'VI'i1 'VI11n1'ieJ1b.fl'il~'U!J!'I1'ii'I1!J bbi'\1!'VI11n1'ieJ11..fleJ<I'U1!J'liVb '!1\il 'VJf11 6 bill'il'U 

(7) ~tJtl'i:::!J11\J 

9 bbN'Utl~mim'll"i'1'1.1n1'i~illf11'imn'ileJ~b~a 

(1) 'lllii'nm'iui'l:::b'lllllj~il 

fi'il n'l'l!J m'l rie~l1~1~m'ilvi11 ~~iiillmn'll<~~ b~ EJ 1ili' bl.rl bf'lm<lli1'i11 n m'lri<~l1~1~ bl.i'\::!.1<~ ~<~ V'il1 n m'l • • 
fltlL.n 1'1-u ~1.n fl Lill EJn1f1'!1'il~biivvl!11l.l1'imJ1nii'u!.111 -til'VI~1ili''il:::'!l1 E~1 ~bbri~futm,i'11ti 'lll~ml'1nii'um H 
tl 'i:: 1v'llu1ili' ?11 u ~,; 1'111111 v 1:w 'till 'il ::vi 1f11'i LRm1m1:w b vle~ i>i ill~ B1 ~'VIU1 EJ~1uyj1i;i'fu'il'4 '!! 1 ill 'il 1 n 'IIIU1 v~ 1u 

'i1'lim'i 1 um'ln1~illmn'!leJ~blivmfu 1 tln1~ill i'i1u1 u'i::v:::~1bu'Un1'i'il::ilmn'!le~~bi1miiillii'u 2 tl'l::b.n'VI 1ili'bbrl 

'II 'il~ ba v "il1 n m::m u m'l N ii ill bbi'l:: l;J<~ ~ e~ u 'i11 n m'l 'l t11.n fl-u ~1.n 1'1'!1 e~ ~ ~11 n~1 u Lill EJ m 'l~ ill m 'ln1 n '!l'il~ ba EJ 

1 u'lh~~1b uum'i'il::ilm'l t11~ille~~1~ ~n1ii ~~ m'i~ ill bnu, vle~'ie~'l! 11 t1 n1~'" m'i'!lu?i ~ 'i1:w(i~'l/lu1 E1~1u~ fu 1 t1 

rh5'1i1b i'Ju'IIIU1 EJ~1uffiili'fu'il'4'1J1ill"il1nm!.l L'i~~1'U'Qiii!'I1'VIm'i:w e1~1~ 1 'iRiil1l.l b vlB1 ~Ni'ln'i:::'VIU.yjbnill:ffuB~'l u 

'l:::vi'u~1 ~~ Lili'blii"11'J:w!J1ill 'in1'iU'il~tl'Ubbm:tbm '!INi'\n'i:!'VIU b vlBiJeJ~ tl'UN<l m::'VItJ.yj'il1'il biiill:fi'u 1!1i' 
~ o I 4 

(2) 1\il~u'i:::lil~l'l 
d V "'<< ...!-. .,f "l ~1 I V 0 .... 

b ~'il<l iliN<l m:::'VltJilll'U m n'!l'il~b!'II'J'Vl bf1ili'!I'U'il1 n •m ~ n1'i'VI~ 'U'i:: EJ:::neJ!'I'i1~ bba ::'i:::EJ:::ill1 b uum'i 

'l1:w(i~ Milllil1:w ill'i1 'il!'l<~tJm'l~illm'lm n'!l B~ bliE~1 u bb~a ::bb 'VI<i~B ~1~ ~<~ b tie~~ 
J' ..1 0 ""' 

(3) 'I'I'I.I'VIIi11b'U'I.If11';j 
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(4) 1iim'ifii1Lii'Lin1':i 

( 4.1) lJ1(;l':if11':iUD~nu bl.~::LLn'l. '!JN~n':i::'I'I'U~~ bl. 'lflaDlJ 

co> ':i::v::rinfl~1~ 
~ ~ ... .J~ ~ ~ ~ ·' 1"" ~ .¥ ,;,-

- "\11 ~ 1-llJfi1NTW'V\':itJ~\11'lJDtJ ~ 'Un1':iLOtJ':i1tJ'l"1lJ'!JEJ::l;j~wDtJ 1 ~ 'LitJ1L 1WYfW'VI ~fl1~n11 
• 

D~1~UDtJ1Ufl:: 1 1'11'~ 

- 'liD~ Liim)u 1'111EI <ij111<f~ b oH1<1'111 tJ~1'Liffi~1'tJD'4'lJ1ill"101-l'I11EI~11.J11'll011~D L 'lJ 

- <ij\11 1 -H'iJ!i'~.f11'lJ1.J::'l"D~1'tJ'll tJ::l;jfl e.JD tJ~iJ e.J1tJ 111il 111'Ufllil1lJ~ \11~1~ 1 .f11 tJ 1 uv1'u~ nDi'l~1~ 
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('II) -;::v::~hLihm1> : u~,;''VI LLilm1'W'Il m~1m Lm:fii'J ~11\'\il 

vl1 L iJ 'W f11'iill1lJ<J 1ill 1 f1WU <l~ n'W U.~ ~ LLm 'll ~ ~ f1 'i~'VIU ~ ~ LL 1\il.i' <llJ.yj L?!'W <J U. 'W~ <l ~ 1~ Lfl ~ ~ fl f lil 
'~'~~<~lJ~~111'J~1'W~~ n11v11L 'il'Wm>mlJmill1f111., t '11<hu n~1'W'W 11'l1J11'J ~~.~~ LL~'W'VIf'I'II'J1mo11'-~'ll1~ LL~ ~ 
~ ~ LL 1\il.i' <llJ f11lJ h H 1'\J <Jill ?11 'VI n 'i'ilJ i 1U f1~1'W fl ru~ n 'i'ilJ f111 n 1 i\'u n 'il f111'1'1 ~ H 1 'W i1il' f1 ~ 1'\J • 
'VI~'I'II'J1 f11511'-l'll1~LL~ ~~~ LL11il.i' <llJ~~ 'VIi'lil il ~ L ~~ L Vl11 ~~'VIi'lilil~ L ;a~ L 'VI11 ohiJ f1~1'W 'lill ?!1'VI f1'i''i<J ohiJ f1~ 1'\J 

..... Q.l .., .... ..,j, 0 .,J, 0 cv 4 

'1'1~~~1'W'il~'VI1\ilil~L 'll~L'V111 Vl11f111<l1L.f1<l'I'I'WlJ?f11fl1lJ LL~~'VI11f111<!1L.f1<l?f'W1lJ'Ili'JL '!Jill 'VJf11 6 Llil<l'W 

(8) ~utl'i::lJ1ru 

(n) -;::v::riaa~1~ 

('II) -;::v::~hLilum-; 

11lJ<l~ 'I. 'W~Uti1~:W1t:uf111rl<l?f~1~ 11'11~ f111 

11lJ<J~ i.u~ut11~m ru m1u ~'VI11~1'W'Il<J~ 1m~ 1111 

14 LL~lJU~~f11'i~11Jf11'iLnlilalJill'i11'J~1I'JIL'i~ 

(1) 'VI'<i'f1f11'iU.~ZL'VIIlj~~ 

~~ n'i~VJuv1<~1'il Ln lil'il 1 n m1r11 'VI~'Il<~~ L offaL '1'111~ ri1'1Jo'i1:w 'll1 ~'ll<~~ 11'11~ m1 bL~:: Ln lil n11~ lil1 ~ 'W 

~ULLUU\li1~1 ~~a~~~f1'i'~'VIUL\ili'Jill'i~i\'u~t15u1i~1'W Lfl~<l~~m U.~~U~L1ru1n.i'Lfii'J~~'Wffifl1~f111 
l'i'~J'W 1m~ f111~~ 1~ n1'VI'Wiil LL~'Wt15 ~ f111~ 1'W f111U <1~ i\'u f111 Ln lil a'W ill111'l ~11'l Lb 1 ~ L fl <JU <!~ i\' lJ 

LL~~ LLm 'll~~ m::VJu 1 '11<~1'J i.u1~1'i'u~1vi?tlil 'l'l~<~:w~~n1'VI'W lillJ1ill1f11>~ lilill11Jill11'il?!<~u ~~ n1::VJu LL~::m1tliiu1i . . "' 
ill1lJ:W11il1f11'l tu u.~utlfiu1i m'l~1'Wf11'lLnlila'Will'l11'l~11'l LL 'l~ 

() ~ tl ' 2 'lillQ 'iZ?I~fl 

.1_~ ~ "' ~ ~1 ~1··' •w ~,..f.,j - L 'l'l'elu<l~f1lJbL~~LLf1 b'll~~f1'i'::VIU'i11f1f111Lf1\ilf1111'l 'VI~ U.~::ill\il n'll<l~'VI'elf11'1J511'-l'IJ1ill b lJ'I'I'W'VI 

11'1'i~f111LlJ1::1'J~rl<ll1~1~LL~::'i~I'J~vl1L'il'Wf111 

- L ~<I~ lilill1:W lil'i'l 'il?!<JU~ ~ f111U ~U~~11J lil1lJlJ11illf111 L 'W LL~'Wtl ~~ f111 '1 LL~~ Lil1'l::i'~f111 Ln lil 

B'Will111'l~1mL 1~~t15~~1u LL~~VJ~'I'I Ei'i:iu'!I<J~ 1m~m1 
.X .cl 0 ..... 

(3) 'WlJ'VIIil1LlJ'Wf11'i 

1J~L1t:u~'Wffil'l1~f11'i 
(4) 11im>~1LU'Wf11'i 

( 4.1) '-11ill'if11'iU<l~ i\''W LL~ZLLm 'II ~?!n'iZ'VI'U~~ LL 'llil~<l:W 
(1) :W11il'if11'i'lf11tl 

oJ 0 .... v ..... Q,l d (II ........ tl"" 'V<OII ..,J v tl .... "' 'r" 1.1 

- 'illil'VI11~L 1JI'J1J'Il'el1J~I'I1Jbf11'J'lf11J'l5f111 !JUiil~1'W'VI\)f1ill<l~LL~~ ~'ellil.f11'J b 1Jf111 b 'll'VI:W<l 

1<JJ1 f1111ill'l 'ii'ltl mrurl<JlJ~~ii<Jtlfiu1i~1'W 1'l:W~~1Gf111 LLm 'lloU'elilil-11<1~ iih~ 1 ~lil Hu~ n ru~uv1tifiu1i~1'W 1 ~ 
~l'l'lUfllJ L ~lJ 1~-ti'lil L 'il'W'I'I~<l<J~~:fi'LL 'il~ L ~L -1f1 L 'il LL~~~<Jtifiu1i 

- ~lil L '11ii LL~'W'\.Jfiu~ f111\lf1LQlJ L ~<JL '11'1'1il' f1~1'W'VJf1fllJ'il::l11lJ111l'iJfiu~mu L Vlfl~ lil 
~~~<~1~'Wiil11!iLwu<~I'J~~ 

~ • v 66/160 v 1U'l'<WJ1'W'l'W'VI'W1 ..................... 'VI'W1 
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u1v"""v .J'.J .. 1 .., ...1~ ~ ..... ""'""'""' 
- 'il~ 'IUJL<'I\J'Vl1~'ilYitJ'I1 YI\J'Vl u<1'il~fltJ LL<1~<1()1\J'VILfl'U'ilUfnfii~'ULYI<1~ 1lifl1~UiilJ ' ~ 

YitJ1'U1<1 L if<J~.i'u fl1~~n<Jml.JWUfl~1\JL ~u'IJ~~<i\'1 ~~'U'U~<l<11~~ii'IJ~~li'VIITfl1W ~~fl1tJ 1 U h~~1\JLL<1~fl1~ 
&i ~ .1 mN r\ m mtJu<Jn1 ~~~1u 

- <5'~1~iiLL~\Jfl1~U1'j~i'mm:U~tl<J~nu (Preventive Maintenance Program) 
• u .I '' 1 T .I d 1" • 1" ' ., • • .. <11'V!~'IJ 'lu fnfillil1~ '] fl1tJ U ~fl'l ~ fl1 ~ u ~~ f1 'il'U L W <l 'V!<11lJ1'l(l'Vl1~1\J ~ !l tJ1~lJU ~~<'I'Vlli fl1WLLfl ~lJ l'l11lJ 

'll<1<J~Ji'tJ 

- n1'V!u ~ 1 ~iitm<5' ~ ~ n<JmlJ L ~1'V!U1~ LLm: ~ L~ tJ'l oU<J~ 1 ~'VI ~1u 5~15m~'IJ~u"&i~1U ~ 
~ nlli' 'il~ orr!) m 'l~~-r~ 1 \J fl1'lU ~ u"&i~ 1\J 15 fl1 ~'IJ fiu"&i~1\J 15 fl1'l 'll ~ 'UM L~ !JL Viu nwr11 'V!<1 'VI~ !JL 'VI Ill fl1 'l rue) \J lil'l1 tJ 

-u ...sl ...1 o ~I 
LL<1~'V!<1 fl<'llil'l!J\J'Vl'ii1L u\J 

" u ., .I < u ~ .I '·I Jl v 1 v ., ~ !'} d 
- 'ii~Liil>tJl.J'ilufl'illJ~'ULYI<1~ <lufnfilulilJWtJ1'1J1<1L'U'il~lii\J 'V!LYitJ~W'il b1 ~\J'VIL'V!lJ1~<1lJ . . ~ 

iitl1tJ'U<lfl1 ~-ti~ L'ii\J LLfl~'il tJ 1 U<'lfl1W'I1~<J)J H~1\J 
" 

- <5' ~ ~~fl ru~ fl'l'llJ fl1 ~ Fl11lJU<1'il~Jl tJ m~h <l\J 1JJ tJ LL<1~<1fl1W LL 1 ~ <i'<llJ 1 U nw.fi1~1\J 

- 1 ~ii L~1'V!U1~fl11lJUfl!l~JltJ 1 u h~ hHh LL!1~<5'~n'il fl'i1lJ L 'i'lmi~ L<1~lJfl11lJi LL<1:: 

L oU1 hvi'1U<l1~1 <l\J1JJ tJ fl11lJUfl'il~Jl tJ LL<1:i~~ LL 1~<i'<llJ 1 Ufl1~U~'IJ"&i~1\J 
- hi<l'4!1J11i11~iim'l~'U1..J'V!rlu~uffifl'l~fl1~ tJm1uu~L1ru~<5'~HLow1::LvhJu 
- <5'~ 1 ~iim~tJ neif<JlJii'IJ L Ylii~ LL<1:: LL~U'IJ~lliim~qn LU\J ~1lJ tl\J ~::'V!'l1~VllJ ol'IJ L wii~ LL<1:: 

VllJ QJl tJ ( VllJ~l.J1'il1fl<l1\'l1<1lJ 1'11'il1flWU m1u~<J ~ 1 U LL~uq muu LL<1:i'V!U1 tJ~1\Jil1tl\J <l n\Jm~ 1 fl~~) 
- ~~~~'l'IJ mru#luL Ylii~ ~:i'U'U LL ~~ L~!J\JIJ.fl ::Gi' !1J!1J1fil L~ !l\JJl tJ 1 ~L tJu 1 Ulil1lJlJ11il)Jj1\J 

'll'il~ National Fire Protection Authority (NFPA) 

(2) lJ11il 'i fl1'i f'l11lJU <1 'il ~fl tJ 1 u'li 1 ~ !l 'il fl LL 'I.J 'IJ ~ ~ ~ ~ LL fl ::fi 'il '1Jvl1 fl1 'i L~'IJ'i:IUU 
d ~ ~ f J1 • 4 T ..1 ... 1 < 

Lf'l~'il~~<11il ~'il\J1LL<1:1~ ~'IJ'U L 'll'il L '11!'1~ (lfl<J'il fl LL 'IJ'U LLfl::: ~<11il'i11fl ~ ~~~1\J'VllJ u ~:i<'I'U fl1~fil 
" LL<1~iifl11lJ'!11U1" ~~1\Jfl1~~ii Iii Lfl~'il~~ii lil1ml1L~tJ<5'~ 1 ~ii<J'IJ fl'itWfl1~vl1~1'1JLL<1 :!<JUfl ~tWU<l~ tl\Jf'l11lJ .. ' ' 

'll<1<J~Ji'tJ .r~~ 
- lil~'l'il<'l'il'ULL'Uuu. u<1un<Ju'Yi1n1~n<J<1~1~ 

d 4 1 :: ... ~ ~ 1 v ~ 'i' ... - ..... 1 .g ~ v '1 
- LFI~!J~~<11il 'il\J11il~lii~LU\J fi~~<1~1~L 'V!flfl ~~tJlJ'Vl1~L~\JLLfl:i'U\J ~'11\Jfi~L '11<JL'111 ~'IJ 

vh~1u 1~mh~l1'ufl~'ll<1 <J~Ji' tJ 

- 'lUfl'itWLLtlflL<lll1 (Steam Drum) 'IJ~::fl<J'U~'ltl 
• ~lil~~ifu'ih.ti'tJ (Safety Valve) iiflW<'Il.Jlliiiii1lJlJ11il'lJj1'1Jfl11lJUfl'illiiJltJ~L'i'iu~ 

tJ 'illJ i'u LL<1::: Iii ~1 'il<'l 'il'U if \J U Iii L iJ ~'Vj fl 1'1 f ~'VI<\'~ vl 1 fl1 ~'VI Iii <1 'il'U LL<1 ~'Yh fl1 ~Iii 11 'il<'l 'il'U L ~ 'il U 'il~ tl\J fl1~ 'l~ .J \J 'V!~'il ~~ 
~~'lln~~'IJ'] ~'Yi11 ~ifuih.ti'tJ bJ'Vi1~1\J'V!~<lvl1~1\J 1.\'bJL~l.J'IJ~~li'VIGfl1YI LL<1::ii~~li'1~<J~ 1 ~Iii 

• ~~~~LFI~'il~<11ilL~tJ~#I~ (Silencer) ~if'IJiJ111LiJ~L<lll1'1Jfi!:JL~lJL~\JLFI~!J~ (Start 

up Valve) LLfl::~ifuihntJ (Safety Valve) 

• <5'111 1 ~ii~lJth~lJ'V!u<J1<Jth-!1~<l~ 'ii1wu 1 ~Iii 
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• :ili'f"WiJ111LiJ111 (Blow Down Valve) Lvlm~u1ml1'i11n<i1'Wci1~'l111'11€l~Lfi~~N 
~1~~" 1" 1·'~.1 ·' ~ ~i'\111 €1'\J1b'VI'l~1J1tl 111<1~1111fl uti~'VlL'VI:U1~<1:ULLi9~ui9€1111fltl 

- &\ 111 ~~ il'W1'W n'W m1:u ~€1'\J '11 €1~ 'l~uu'Viv1mhLi9~,f,.~·v'W L ~ €1 fi11:Utli9 €1111 il t1 Iii v m 'l 

~ ·' '~ ~ ~ .. .I " 1!'1!"1 • .I - 'il111'VI1''J uf1'li\J1111J L 'Wi9~'1l'W111 Lfl:U LLi9~<11:1J1'lt\Lfli9€l'Wt11 t1 111 b1 b 'W'il1'W1'\J'VlL 'VI:U1~<1:U 
.. 1 !:'J .K ..J ....~ .... ._ 1 V ...1 I 1 V .... V .... <1.1 1 V 

LLl9~Lill'lti:U 1 b'\J'W'W'Vl'Vl:Un'ilf1'l'l:Uf11'ln€l<l'l1~'Vl€11'ilfl€1 'V1Ln111€1flflfltl 111 

- ~ 1111 Vfil'11111tl'ii:u'Wtl1u1m tl'v~lli'"W 11 A€1tl 1 Vfu~m'l1 'W~"W~nv<t~1~ . ~ 
.K .J_.J I 1 V .... V V - ~!'f .<!II 1 V ~ O 

- 'W'W'Vl'Vl€11'il'il~n€1 'VILn111€l'Will'l1tl lll€l~lll111u1t1Lill€l'W 'VI'W'Wn~1'W'Vl'l1u LLi9~n1'VI'W111 

v~1il"• 1J{.,j~' l'l Y ol .,j -~ vv ' 
1J~fl1J :U 'V!'V\1~1'\J 'W'W'W'Vl111~fli911L u'WL 1i91'\J1'W bl1ltl u'l11'1'i11f1Lfl'l€l~u€1~fl'W€1'Will'l1ti<I1'W'4flfli9 

a1'VI-ru f11'lii111 ~~ 1.1,(9 ~n€1<1~1~'il~lli' €1~vh L 'il 'W f11'l 1111 ti1J~~w7-ru L 'VI:IJ1~:ilti'l~<lu f11'lW • 
v\'1~ 1'\J hw1 'W'lh~ n€1<1~1~'il ~:ilL~1'VIU1~ fl11:Uti i9 €1 111nt1 ( 'iitl.) LLi9 ~ 1'li"'li"vtifiuii vi'1'Wfl11:Util9€1111ntimh~ 
Lfl~~fl-r111 'W~€1:u..r~IJ1€1~:ilm'llll'l1'il<I€11J LLi9~'Vl111<1€11J f11'lM111~~ 1 mvi':U11ll 'l'ii1'W 1111 t111'1 me\' fi11Jfl:U 

~ . . 
n€1'\J f11'lL~'W'l~1J1J'il~:il f11'llll 'l1'il<I€11J fi11:Util9€1 111!1' tl 1 'W f11'lvl1~1'W'11€1~ Lfl~€1~~illll1 ml1 

vi'1 t~15'Vl 111<1€1u LL 'l~B111 vi'1 mJ 1 LLi9 ~'Vl 111<1€1u <lfl1'W n 1 'l'Yh~1'W'11 v~if'W'il'l il t1 1111 t1 n 1 'l fl1u fl:U 'il1 n11'11 n 'lel'~1vi'-ru • • 
€1'4'1!11111 oHill 'l1'il<I€11J Lfl~€1~~illll1€1J11l\1:U'W'l~'l1'1lU tyty~1'1l1~'W11'11 fl'l 

(3) :U11ll'lfl1'lfi11:Utl i9€1111fltl 1'W'lZCIZvl1 L 'il'Wf11'l 
.. .,j A 1 ~ 'j V a... ...I ~~ V.al 
'Vl:Ufi11J fi:U Lfl'l €1~ ~i91ll €1'W1'll€1~ bl'l'l ~ fl 1'l 'il Zlll €1~ :1.!11'11 fl "i"111 LLi9 ":i~UU'Vl L u 'W~ :U • • • 

tJ 'l~<IU fl1"i" ru fl1'l'Y11~1'W LLi9 ~ 1v\'~1J'l€1~ 1 Vf L tJ 'W~ el1'W 1 tJ fl1 'l L i Lfl ~€1~~ illll1€1J1'i11fl 'VI'\.h tl~ 1'W'11 €1~ n'l:U 1 'l ~~1 'W 

~lll<I1'VIf1'l'l:U 

(3.1) :1.!11ll'lfl1'lU€1~ tl'WLL<I~fi11Jf!:US'W(;l'l1ti'il1n f11'l~11 'V1<1'11€i~lh'lfti'l'l:U'll1M 
- ~1111Vfi:iLL~'Wfl1'lU1(~-rn'I!YlL:a~uv~n'W (Preventive Maintenance Program) 

a1'VI-ru'l~uuviv<i~11ih bl.m:~tlmrumufl:U(;ll9€Ji11LL'W1'Yi€1 Li11CJLQ'W1~1J~L11\J Metering Station, Gas 

Com pressor LL<I~ Gas Turbine L flv1 oH<I1:1.!1'l~'Y11~1'W 1vi'v ~1~:ilti'l:;ii'Vlii mw LLi9 ~:ilm1:Utli9 €1\lln t1 

- rl1'VI'Wi111Vf~'W~1J~L11\J Metering Station, Gas Compressor LLi9!! Gas 

Turbine LL<I:; LL 'W1'Yi v<i~ n1'llti'l'l:U'Il1M L U'W~'W~ LQ'W1~ oH1:U:il fl1'l'Y11~1'W L~ CJ1'li"€1~ tl1Jfi11:U L~€1 i11-r€1'W'VI~€1 
ti'l:;mt~ 1 w 11llt~~lll'Y11u1m~v'WB'Wm1CJ 1 'Wmru~:ilm1:u-;hL tl'WL 'll11 tit 'W~'W~~~nci11 'il~lli'v~:ilm'lm1'il<lvu 

I I <V V .... ...1 V 

LLi9:; fi11J fl:U €1 t1 1~ Lfl 'l ~ fl"i" Ill 'W 'l€l:U:IJ":i !!UU f11 'l'll€1 €1'4 ty 1111 'Vl \) fl 111 €1~ 

- 6'11 'l1'il<lfl1'W LL1 Ill ii'v:uu ~ L 1 ru bL 'W1 'Vim U'Wtl 'l!!-;\'1'VI1 fl'WU <lfl1'W~€11'il n€11 Vi Liilll 

b:U'!;11J"W 2559 
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.--.. 

C3.z> :w11ll~m~il<J~n't.!bb~::A'J'Ufl:Wei'u\ll~,!J'i11nn1~~::bu\ll'IJ<J~n~-Muih'1f 
- Ill 'i1 'iJ G'l flU fl1'ivJ1~ 1'U'llfl~ flD fl'i ru 111 'i1 'ill \ll flt\J 'VI nil 'VB~ n~ "11'u i\' 1'11 L i'Ju1J 'i !:<ih 

' ' . 
- 111'i1'il?I<JU \,I,~::.JmJDT~~'i::uu 1clil1'1f'llfl~ n~"l1ui\'1'11 b i'Ju1J'i::-;l1 

I 0 ltv CV<VW .J 
- 111 'i1'il G'l flU LL<I ::'11 fllJU 1'i ~'i::UU fnU A lJ fl1'iG'I ~ fl1'1f'llfl~fl ~'VI'Ufl1'11\ll1lJ'i:: 1J::L1<11'YI 

' ' 

- 111 'i1 'iJ G'l flU fl1'ivJ 1~ 1'W '11 fl~ BD fl'i ru 111 'i1 'ill \ll eJ t\J'VIfl il'll fl~ n~"I1'W i\'1'11 L i'J 'U 1J 'i:: 'i\'1 
' ' . 

- Ill 'i1'il?I<JU~ A1Ufj:W L t1'vi1~1'U Li11B~1~G'IJ1LG'IlJfl 
- 111 'i1'iJG'IflU \,I, <I ::.J fllJD 1'i ~fl 1Jm W A1UA :w fl1'ivJ 1~1'U'llfl~ n~oH'U i\' 1'111111lJ 'ill 1!:1 L 1<11 

' ' ' .I. 
'YI fl1'VI'U \ll 

-1-if eJ 1J fl'i W LL<I :i'i ::uu A1U A :wvtl. !11-ru fl1 'i -ru 'if!~ \ll1:WlJ1 111 'i li1'UG'I1 fl<l 
' ' ~ • 

(3.3) lJ1\l\~01~UB~n'WLL<I::A1'llfj:Wei''Wil1~1!l'i11fl01~~::Liilll'll<l~'VI~BLm11 
1:.-a.cv 1 6 

- 111 'i1'iJG'IfJUG'Ifl1'11'llfl~<I'U'U'i fl1Jfl1J1~G'IlJ1 LG'I:Wfl 

- n1'VI'WillL1-1' HRSG ilifuihii'1l fl~1~oWmJ 4 'qlll 

- <JU'i:W'I1Ufl~1'U 1 ,Xjj fl11lJL ih 1 'ilL 'Ufl1'ivJ1~1'Ufl ~1~?~J1 L?I:Wfl 

- \ll'i1'iJG'IeJU~1JmruA1Ufj:WA11:W~'U HRSG fl~1~G'IJ1LG'I:Wfl 
- 111'i1'iJG'IeJULfl'ill\llA11:W~'U HRSG Li'Ju1J'i::-;)1 

- 111'i1'ilG'IflUM A1UA:W 1 1.1'vi1~1'U 1i11B~ 1~?1J1L?I:Wfl . ' 
- 111'i1'il?IBU?Ifl1'11'llfl~ HRSG Li'J'U1J'i::'i11 

- m1'il?IBU?Ifl1'11'll <J~~:w1h i'Ju1J'i::-;l1 

- n1'VI'Will11Xil~:wJ1b~:W HRSG i11'ifl~ 'il1'W1'W 1 "qlll 

- eJU'ilJ'11U fl~1'U 1 t1'iJA11lJ L ih L'iJ LL<I ::i'VIoWTvt'l 'U fl1'ivJ1~1'U 
I 0 .J 0 

- 111'i1'il?lflULL~::'lleJ:WU11~ control valve 1111:W'i:i1J:IL1<11'Yifl1'VI'U\ll 
../ u u ~ ifl • I • .,j ~ v o 1 v o q.l " Q 

- 111'i1'il?I<JU LA'ifl~1 m:: \llU'U1 L u'U u'i::'il1 L 'Wfl b 'VI'YI1~1'U \llfl!J1~:Wu'i::"'YI!ifl1'11 

- \l\'i1'il<IBU~A1Ufj:W11Xvh~11.Mi'B~1~<'1lh<lllfl . ' 
- \ll'i1 'iJ ?I au fj rum 'W 1h~'i:b1 'W H RSG L i'J 'U 1J 'i ::-;) 1 

U'JI.I.,jV.J 0 I .Jo"" 
- 'il\ll b 'VI:Wf;jL'tl1J1'll1qj'YI1~1'Ufl~111<1fl\llL1<11'YI'YI1fl1'iL\ll'U'i::UU HRSG 

- 111 "" 'il ?I <J'U ?I 111'11'11 <J~ii u ih ii' m i'J u 1J 'i:: 'i\'1 

- 111 'i1 'il ?I eJ u fl1 'ivJ 1~1u '11 B~ 'i ::u'U1 Ill 'i:: ~ 'U J 1 L i'Ju1J 'i::-;) 1 

- BU'i:W'I1U fl~1'U 1 1.1'iJm1:w L {(, L'iJ LL<I ::i'VIoWTvt'l 'W fl1'ivJ1~1'U 
cv.,SI ... V.J o I .Jo""" 

- 'il\ll b 'VI:Wf;j L 'IJ 1J1'll1qj'YI1~1'Ufl~ 111<1fl\ll L 1 <11'YI'YI1 fl1'i L\ll'U 'i::U'U 
IV 0 ... v Q.l Q.l .J u ""'""' "I""' Q.l.<ao .,J Sl .. I <V 1 

- 'il\ll'Y11'i:IL U1J'U'llfl'U~AU Lfl1'11 fl1J1!ifl1'i u{J'U111~1'U'YI~fl111fl~ LL<I:: u<lfl\llfl1J 'Ufl1'i 

1-ii'VIlYa1BJ1 fl1'i111'i1'il?lau~1Jmruriau<~~i'iB1JB'IYR~1'W 'i1:W~~15m.,u,m'IJ.Uailll-D'a~,;,~1 ~\llHu~nruvlu~ 
1J5'UR~1'U 1 IX~ A1Ufj:WL i1uli11illl L 'il'W'11~a:w~~:ffLL 'il~ 1 1XL -D'11'il LL<J::~a1JB'IYR 

- 111 'i1'il?IBU A11:WD<IB\ll ii' 1l'IJ B~'VI~B 1aJ11J'i::-;l 1i:l bb<l ::'Hoi' ~'il1 nil n1'i'ii<J:w1.!11 ~ 
'VIJJ eJ 1 <JJ Tl'l n A~~ 1 Ill tJ1 A1 mvtl.i11-ru fl'41\! 1 111 m:w'l1 'i:: 'i1 'IJU llJ qJ1i1 'tl 1 ~'111m m 

- ~lll11XilLL~'Ufl1'iD11~-rn~1L:;i~ua~nu (Preventive Maintenance Program) 

1J 'i::fl<J'U L ~fl 1 t1'?11:W1'iflvJ1~1'W 1i11B~1~i'J1J'i::i'l'Yififl1'11 Lb<J::i'JA11:WD<I B\llil 1J ~ 

blJtl1EJ'U 2559 .... 

~-ru:w<Ju!iTI.I1'il 
1 'i11nu~,;''YI LLV\ll11'Wi <J::1m Lm'ilEJ 'ii1nlll 
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- M~~~<J'lJmru1~LL':i~.i'u1ml1~dJu1'lJt•n:wmlil':i;i11JI'I11:W'lJ<t<J~A'CJ 'W~fl:w~~ ' ~ 
v 4 d ~t'& r-=o~v 

-:; t\J u <Ill! Ill 1 ru L Iii flu L:wm t ~ u u 1m m 1'1!~ fl'IJ Iii 11 CJ 

- M~~~':it\J\Jvifllil':i'l'il1~~rum'WJ1LL<tt1ml1 (Water and Steam Sampling 

Line) L Ylm11J1LL<ttLfJJ11 Dlil':i'l'ill'jtufi1'W 

- tlfJ1Jfl1':iL~1J':it\J\JIKfJ~\il':i'l'il<lfl\JA11:W'lJ<tfl~A' CJL'!J fl1':iVh~ 11J'1J f)~ LA ~fl~t.~ii \iiLfl 

J 1Ji1 CJ'iU'YI ~ <1 fl \J 1.1. ':i ~ ei' ~ Ji1 CJ J 1 LL<t ~'VI~ <I fl\J <I m 'Vi nwvh~ 11J'1l fl ~if 1J u ':i A' CJ 1 ~ CJ fl1 ':i m \J fl :w 'i11 n'i l"l'l m ~ ffi til fu 

fl'4qj1\il t Vl\il':i'l'il<lfl\J LA~fl~t.~ii\iiLfJJ1\ii1:W'W':i~':i1'1JU qjqj1i'i'1l1~'W'il'l'l fl':i 
- Vi:wmu"':WLA~fl~ e.~ii liiLflJ1'1lfl~ bA':i~fl11 'il ::IK<J~il'i l"l'l m~ 1.1.<11~\J\JYh ~u~jj ·; . . 

'lJ 1 ~<1\J fl11 ru fl1':i'YJ 1~ 11J 1.1.<1 ~ 1tiifu fl11f\J )f)~ 1 Vi L ~ 'IJ~ ei 11J'l Cl fl11L -if LA~ f)~ e.~ii \ilL fJJ1'i11 fl'Yf'll'l Cl~ 11J '1J fl~ fl ':i:W 

b':i~~11J~\ii<I1'Yffl':i':i:W 
u 

(3 .4) 111 ~ ~ fl1 ~il f)~ nu l.l.il:: ~'l\J f! :w ol'!J Iii ~1 Cl 'il1 fl fl1~~:: L iJ ~ '1J f)~ n ~-Mu Lfl'lh 

- lil':i1'il<t<Ju<tm'Vi'1lfl~ii uu1A' m ~u'lJ1~'ii1 

- n1'Yf1Jiii1Viti'~Viu1eJJ1ilil'uu1A'CJ 2 '11~ 
- <Jm:w'W'IJ n~1u 1 Vfjj m1:w L oif11'il 1un11'Vi1~11J<J~ 1~mh<t:w<J 

I 0 .. I I' .... '1 t' ""' 0 

- \il':i1'il<lfl\J l.l.<t~'lffl:W\J1~~~ ufl':itufn\JI'j:W A11:Wiii1J ~fl1J1\ii1:W':i~ CJ~L'lm'YI fl1'Yf1Jiil 
CV V I 0 

- \il':i'l'ili'lfl\J Lfl'il1 \ilfi11:W \ii'!Jfl CJ1~i'l:w1 Li'I:Wfl 

- \il':i'l'ili'lfl\J~fn\JI'j:W L Vlvl1~11J 1JI<J~1~i'IJ1Li'I:Wfl 
- \il11 'iJ i'l fl\J fl11vl1~ 1'1J '1J fl~ ~'lJ fl':i tW Iii ':i'l 'iJ 1 ~ fl1':ii1Jl'l ~ L Vifl'IJ fJ ~ 1~i'IJ 1 Li'I:W fJ 

- lil':i'l'il<lfl\JI'jtufi1'WJTvfl-b'lu HRSG L~1J'lJ':it'ii1 
- ~~ 1 Vfjj~ L ~CJ1'1J1qjvl1~11Jfl ~ \il<lfl\il L'l<11~vl1fl1':i L~'IJ':it\J\J H RSG 

- \il':i'l'ili'lfl\Jfl1':ivl1~11J'1lfl~~'lJmrulil11'il11il turbine speed fl~1~i'IJ1Li'I:Wfl 
- lil':i1'ili'lfl\JI.I.<t~'1ifl:wu1~~~'lJmruA'l\Jfl:WA11:WL~'l turbine speed fl~1~i'IJ1L<t:Wfl 
- flm:w'W'l1'n~11J t Viilm1:w L -li1 h LL<~::f'Y1u1m u m-:;'Vi1~1u 
- ~\ilL Vfil~L ~CI'l'l!1qjvl1~11Jfl~\il<lfl\il L1<11~vl1fl1':iL~1J':it\J\J 

(3 .5) :W11il ~ fl1~V fJ ~ n 1J LLa l:A 'l \J fl :W ol'IJ Ill ~1 Cl 'il1 fl fl1 ':i':il: L U ~'1Jfl ~ LA ~fl ~ fi 1 L U ~ L '\'loM 1 

- lil11'ili'lfl\Jfl11vl1~11J'1Jfl~~LmJtJmn'!Jfl':itLLi'ILn1J 1Vf'Vi1~11Jiii1:WYitl~fl':itLLi'I~~~H 
- fJ\J':ilJ'I~'!Jfl~1'1J L Vfjj A'l1:W L -li1liJ1 'IJ fl11vl1~1'1Jfl~1~i'IJ1Li'I:Wfl 

,...., - ' ~ 
- \il':i1'il i'l fl\J L 'lf'IJ L 'lffl':i1 Iii fJ t\J'Yf.fl:W'IJ fl~ '1J ~m \ilfl Cl1~ ?1111 Li'I:W fJ ' . 
- lil':i1'ili'lfl\J Temperature Controller 1Vi'Vi1~11J\ii1:W~tu'Yf\jii~~~H 
- \il11'ili'lfl\JL'1j1J L'1Jfl{'l1~6'!11fl~ 1 Vl'Vi~fl:W H~11J'YI~ LL 'YI'!Jfl ~ Li'I:Wfl 

- rl1'Vf1J\il':i~ L UCJ\J'lJ5~~11JL~1JLA~fl~ 1 vl.Yh 1 VloO\il L'il'IJ 

• d 1 ' d ~ •• 1-~ ' ~ il v. 1 vv v ~ il v 
- fl1'Yf1J~L~fl1J '1JiilfJL'l!fllJ':it\JmnTI1 2 LL'Yf<l~ ~:W 'Yf'YI1~1'1J \ilt11CI~~:W Iii 

u • v 70/160 v 
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- lll'i"1~61€lUfl1'l'Vl1~1u'll€l~fltJ fl'HUU€l~n\t•h~ 1 L 'liu ~Laefu€1~1\'um:maLfiu 

~La Ml€1~ilum'i"~11 'VIa'll€l~LL .,~~u1 vl-vl1 u.all~La ef~u1 
- rl1'VI1..1\ll fl1'i"\ll':i" 61€lU':illUUU€l~ i\'1..1 ~11..11 vl.vl1 L i'JU':ill C1 ll L Yl€l\ll':i1~61€1Ui'1~ ni'u 

fl1':ivl1~1U'll€l~€lumru'1 vlVl1LLall':illUUU€l~ i\'u 1 U'i"::'VI'J1~ fl1'i" 1 ii~11..1 LLall 1 uu.~u'1i€llJU1'i"~U':ill'ihu . . ' 
( 4) :JJ1 lll':i rn-; f1 11:JJU a €llll.fi' v d1V1i'u n1-; Ill 11 ~ 61 vuu., ::-;l1 

1m~ fl1'i"~::~lll1 ~~fl1'i"lll'i"1~61€l1J f111lJU<l€llll.fi' CJ 1 u nwvl1~11..1'll€l~ Lfl ~€1~~~ M1m11 L\ll !J 

'VI !Jill L~U Lfl~€1~ L yj€1\ll 'i"1~61€l'U61fi1~~:;UUVJ€l'l11~~fl1 Cl L 1..1 LLallfl1 CJU €l fl 'VI\llG'! €JUG'! fl1~ fl1':ivl1~11..1'lJ€l~i\uiJ 'i" .!\' !J 
' 

LLa :lvl1fl1':i'VI\ll61€l1J u.., ~..r\ll~1 ml11ll1:JJii€l n1'V1u \ll'll€l~'VIt.h e~~1uvi L~ e~1ii €1~ L\ll !J n1'i"'VI\ll61€l'U f111:JJU a €1\ll.i\' e~ii'~:: 
~lllt~iia1l1qfimn1 'VI~€l~vi1~1'u€l'4'lJ11llY1L1'1~1~1ll':i1~61€lULf1~€l~~ii\ll1ml11ll1:JJ~':i::':i1'llUt;yt;y'1i1'll1:ti~imm 

1..1 €l fl ~ 1 fl il1 f1., ~ fl1., 1~~ fl1':i L\ll ~ !J lJ f111:JJ ~ ~ €l:JJ 611 'VI1'U fl':i 611) fl LQ 1..1 L\ll !J ~Ill 1 -Hii 

LL~UU fi U~ fl1':iil fl LQU L Yl€1 L\ll ~ !JlJ f111lJ~ ~€llJ L 1..1 mruvi Lfi \llfl11 ::Q fl Liiu'iJu ~'!! fl~11..1'VI fl 1'11..1 ~:; 1~ 611lJ 1111 d.J • • , 
fti_,.Q.IQ ..J .J .o!ilov fJVV CV'fV""'V .!f.J.,I Q.l .J~ 
u{J'U\llfl1'i" L ~€l<l\llf111lJL61!J~ 'VI'i"€l€l1..1\ll':i1!J b 'VI1..1€l!J<l~ ~Ill b 'VI:JJ L611..1'V11~fl1':i€l~!J~ ~U'VI ua€l\llfiEJLLa::611111..1'VILflU 

.,1 lev ""' .J ...,JJ' ""' :;, .Jf .J.J... .J V :; .... _...... .,I ..f II IV 

fl ufl':iUJ\ll1JL ~a~ 'll~LL~U'VIU~::\ll\ll\ll~ b 1..1~1..1'VI'VIlJf111lJL61!J~'Vjfl'ij\ll ~':i€l:JJ'VI~lJ15fl1'i" u.ljlJ~CI1U1aL'U€l~\ll1..1 LLa::~\ll 

' Vq ~ ~ "' o I 0 
q ..,j .d~, I :> ~ :: ' ~ ' ' 

b 'VIlJ fl1':i f.J fl€l'U ':ilJ ~ 1..1 fl~11..1 L 1J1..i u 'ill~ 1 lJ ':i llU 'U 61 €l6'!1':i'VIlJ u ':i ll<1 'VI5 fi1~'VI~fl1 !J b 1..1 LLa ll Ill Ill Ill €1€1~ f1 fl':i fl1 !J 1..1 €l fl 

(5) :JJ1\ll'i"fl1':il'11'l.I'Vl1Tfl~11..1 
~ v 1 : 1 1··1-~ v "'~ .d !'I •~. I ' - 'VIlJfnUi'jlJ'VIlJ€1 €l1..11'lJ€l~ ':i~ Y11"11 \ll€l~:JJ11'11fl'i"~LLa':i::'U'U'VILu1..1f;!lJu':i::611Jfl1'i"UJfl1':i 

vl1~ 1'l.ILLa:: 1Mm €)~ t ~L iJ 1..1 Nel1'l.l1 !J fl1'i" 1 oii'VIJJ€l1ml1~1 fl fl'i"lJ 1 .,~~11..1€1 \ll611VIfl1':ilJ LLa :lA€1~ L iJ UNU fi u~ fl1':ivi 
" , 'Ud.J 

ti1u fl1'i"Nfl€JU'i"lJVIii' n~lll.,~f11'UfllJVIJJ€l1mi1~1flfl'llJ 1.,~~1Ufllll6'!1'VIfl'i"'i"lJ 
- tl1VI1..1\ll 1 ~~N L ~!J1'll1i\Jvl1~1'Umi\lla €1\ll nmvi~fl1'i"L~U':i::UUVIJJ€l1ml1 

" . " 
- tl1VI1..1\ll L ~~fl1':i€l1J':ilJ~'!!fl~11..1 L -H'~f111lJ L iJ1 L ~ L 1..1fl1':ivl1V11J1vi L~U':i::'UUVI~€l1ml1 
- n1VI'U Ill 1 -Hii n11~ Ill N fl€JU':ilJL ~1VIU 1vi LLall ~ L~ !J'lii'€1~ 1 ~'VI':i1U ii~1ilrn':iu fiu'1i~1uvi 

\JflA€1~ ii€lf11':i':i::1~ t 'l.lfl1':iufiilli~1u 1iim.,ufiilli~1u 11in11tJfi u'1i Lrlm i1urn1~11 VlaVI~m Vl'l fl1':iru!i'u!ll':i1 CJ 
~ .d .do"' 

u.a :l'VIafl~\ll':i€l'U 'V1~1 L 1J'U 

- ufi illi mlJ u.~u.,::~1J'tlu'1i L '~'~Ill €lei 1~ Lf11~ fl'i' Ill ~ ~€llJ~~ 1~LLa Ill~ L u€lfl 'VI'll'i'~Yi ~Ill l'i€1 t u 

fl1'lf11UfllJLVIIllumiiu~~mi11~~.,uvi 14-1 Llll!J~<i1~1J'ffu\ll€JU ~~il 
• • , '\1 

~ .d ~ .d ~ .I' ' 1 1··l·" v.l ~ • ':i::\llU'VI 1 fl11 ::ljflLil1..1'VILfl\ll'll1.Jfi1!J b 1..1 ':i~ Y11"11 LL<l::f;l u':i::l111..1~11..1L 'VI\lliJflLil'U 

611lJ1'H1 f11 u l'jlJG'! 1111..1 fl1':i ru f111lJ Lii !J 'V11 !J vi Ln\ll'ilu1ffi ~€) ~ 1 m~-;J, !\'Ill L\ll !J t ii'Vl'!! fl~1'U L':i ~ 1 vl-Yl1 LLa:: Lfl ~€l~ll €l 

ljflLUU-viLill1!JlJ~~€llJ mu L':i~ 1 vl-Yl1 U.~1 L Vl'l fl1':iru61~ua~ 1~ 
~ .d ~ .d ~ .I' 1 v :: ' 1 1·-l-~ • ':i::\llU'VI 2 fi11::QflLQ'U'VI€l1'i1Lfl\ll'lJ'U \ll'VI~~1flfi1!J b1..ILLallfi1!J'U€lfl ':i~ Y11"11 LLa:: • 

N' tJ 1:: 6111..1~1'U LVI"' on Liiu tJ 1:: Liju£1 1111..1 fl1':iW'll€l~ LVI \llil mu u LL~1 L i1u--.h hi?! 1lJ1':itl L 1 CJ n1 if LL~'U fl1':iil muu vi " ·;• ,, , 
~Ill Llll1CJlJ Hlm1'u L Vl'liJ muu'l::l'luvi 1 lJ1f11'UfllJG'!tl1urmru'll€l~ L Vl'liJflLU'U t ~a~ua~ 1~ -;l1 L i'luA' €1~ Hi 
1ifla1fl':i Lf1~€l~l'J €11) fl LQU ~1flVI1.h !J~11..1 LLa::wth !J~11..1'i"1'llfl1'i" fi1!J'U€lflL yj€1 L iJ1lJ1~1lJ'1i1 !J L 'Ufl1'i"f11U fllJ 

amu n1'i"ruL Vl\llumiiuv1Ln\ll-1i'mru ~~' ll6'!1lJ1'i"tlf11'UfllJ 1~ ~Ill t ~llrn'l1lnoii€llJ~u L ~~~ u.a:: LL~uunu~m., 
, 'I , d.J 

11 n Liiu11lJ i\'u ':illVI11~VJlJ ~'U L 'Vl~~ u.a::Vi lJ tj'.i\' CJ ( VJlJ vilJTi11 n ma1al! fl':i'J1 n Vi'!!n ~1uvi€l ~1 uu.~u 11 n Luu) LLa ll 
• 

ffiiiTiil-lmJ.-.n;'l"" 1 f11'~ 

• 
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• • v 71/160 v 
1meN'il11..11'U'VI'U1 ..................... vt'U1 

. 
I • --I. I 



.I 
fl'l1lJf1 

l'h 1ii~1~ b\11~\J':i~lJ1tlJ 

'l~1J1JUB~tl'Uf11'l Lii\11 f11'l~'lb 'l-1~'11'iN rh'i!li'l'llJ'!f1~ LL~~ 
'1-llJB 1BJ1'l~L U\11 

rno:;\Jfim1111lJLL~'UijflLO'U 

~umm~m'l 
uuVin f11':ilil'l'l'i1GIB1J'l~1J1JUB~tl'Uf11'l~'l1 'l-1~'11m i'h'IJ 
li'l'llJ'll1&iLL~~U1'l~fmn'l-lll'B 1BJ1 

' 
Iii 'l'l ~Gl B1J fl1'i\Jfilli\ 1111lJ LL~ 'U \l n LQ'U 

.I 1 -lil1lJ'VI'l~'l{ 'UL1~'UijflLil'U 

'l'llJB~ L 'U~1J\J'l~lJ1 tlJf11'i~1 L il'U f11'lbfl'l~f11'i 

' ~ 

- fi\11fi~~~qjqj1tlJLL~~L'I-l~ 
v v v .,; .. 1 Q.l 

- LL'ii~L~1'1-l'U1'VIfl'l1lJu~B\11fl~ 

- LL{i'~'IX'l'l-l'li'1 'i\Jfl. ~<ij'\11f11'ith~ 

'i1 ~~1'U 'IXTVIU1 LL~'Un ,~<ij\11fl1'i ~11.1, 
" 

~<ij'\11f11'lh~~1'U 
" 

~{UlJ'iiU'il11.J1~ 

.. d' ~1n1J1,;''VI LLS'\1111\J'If 'il~ bm LBL :ij!.l -;ij'1A'i11 

•• ;::;awe u:;.:;u:w __ ....;..;;.....;.....; ___ ....;... ____ -- . " 

' 

.... vo 011 ~ 

LL ~~~Bl'U'l !.lfl1'i\111J L ~~~, 

~<ij'\11f11'lh~~1'U 
" 

~'il11..11 !.if11'l~1J L ~~~~lilii'U 1 ~ 1-ifLL~'U\J{j1J''M f11'i 

L~BLiiliiL'I-lliiL~~~b'l-llJ.ff'U'i'ULL'i~ ('i~~1J 2) • • 

u • v 7V160 v 'lU 'lel~ ~1 \.11 \J \1\J 1 ..................... \1\J 1 
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m1~lliiUl'!1L'VII!jfl11lJLi1~'V11~ 

b\11~ '<IUI'I. LL<I~h~1~VhLOI'IL'VII'I 
' 

h~1~vh<5'~>~vh~1~~1u li1L'VII'J 

fl11lJLi1~'VI1~ Lli1JIJ MD/IJUI'I. 
' ...1 ..I. ... 

LL1l~'V11J1~~11J"VIL11m"!N 

~1J eJf111lJ"llll!l111Ji' ~ "ll~~li11J~11J 1 "ll el~'VI'U1 ~ ~U L 11ii~ LL!l ~'VI'I.h ~ 'tl\'m 1lJ'ib ~ L 'VIiiil 

~~IJi'Uii1L111l, i~'VI"l\11 LLll~~1~~11J1J1~B1L11'<1LL<I~~"i1~1"!111~i~ml'l 

m1~l'!iiUfl11lJLi1~'VI1~ LL<1~~1~~11J 1 "tJ el~ 

M D/u1 ~ii 1 Lllil/~11~1'11 n 1~<5'~'V!"l 111 

1'1~1~lli1Uli1L'VII!j fl11lJLi1~'VI1~ b\11~ 
v ... ..I 0 ........ 

Lii1'V11J1"VI\J\1~1~. '<IUI'I. LLll~U~~"VI, 

'l ... ... ~ J( 
L ~ ~~11J Lfi\J\ L 'VI~~ 11\"VI1~1 ~~ 11J'I1 LL ~~!'!1 L 'VI~ 

fl11lJLi1~'VI1~1li'llUI'I. B1LI11J ~11~1'11111~i~'VI"l111 

"VI~1urn~1u 30 i'u 

' fl1UfjlJl'fll11JI11~f.l.l 

"'--h fi'lli'Lfil>lfl11lJl'IJ11~ 

iliili --------------- il i il 

lll1~!1"ll~~'I11'111J 

1 "lllu~"lliliil>lli'~ 

..... ..... .... ~ 
~·1~1'11111~~~'VI1111ll~111~ 

~~ ~u el~1:J"ll~ lliin 1~ 11Tl ~q n Liiu 

-i'm!1f\11lJli~ULLll~~LL<Ifl11lJ 

"lllllll>l!i'~"!ii~"ll1~'111'111J~ill1~!1 
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~\J'l::ft1'U'l1'ULVt~qn Lil'U 

(~~~m;h•1~,;,,) 

~ua~am> 
038-539005 >1~a Call Center 1735 

'S(l~\JL'Wfi~ 

- amiUi'tJL'Yt~~~·nn'~ij::L;!~LVl'l1 

038-511061 

ami1~tJL'Yti'=i~~"lnih.J1fltJ1~1'1 

038-538531 

Yi1Jfi1\JR1J~\J'l::I'ILi1£JEin/Fl1\JR1Jn1'l~'l1"il'l . . . 
mi1u~1u ;tln. \J~z~1L~~~no; 

•a• u'l,;'V1LLiim1u'l! az1mLmii~ 

Vi1JtjfitJ 

- >IIJ1U'1U 1UI1. 

~£i1'U1£101'l'l~~\JL\11f.!qnLiJ'U 

(~~~m~1~~1~>111) 

038-539005 >~~a Call Center 1735 

~R1tlFpJL\1~~nLil'U 

N'~~m;h•1~,;,, • 
'imn;1;,1~>11/Supervisor 

.., .... ... .. .... 
'V11J-rl'U\J-rl~'ULfl'!i8~1Jtl,_.,'Un 

.., " .ol .rr_ 
""~UU~Ij\JL_,a,~lJ Y IR1 

- ml1mj'nmh1l'n"uua•n'Wu•zu~;LI'l1a1511ruli'mi~m~ozL~'L"" 
- ii1ltj'fi'U~1'Uil£J~ti'UU.a::tJ'l'lL'V11'c'l151'lWfitJW'U1J-rl1'lR11l 

- Yi~(fn~"uua~nuu••um>~1m5o;run~au1~im•• 

Vtlht1~1'Ufl1ti'Utln 

( ' ' '"'") tl\J~.Ln1::'!J~'U~~~'VI'U1tH1'U'l1"t!n1WJLnti1'!J~N 

038-552690, 038-552596 

l1'1>~U1ih~~~L~'l"tl~Uiim; 

>1th~mu~"1~>11 u~•~-loo 

'VIt.btl L ~1JLL 'l~~'U't.h~'u L W~~ 

>IU1u~a~t~'"'~~~n••11' 

>!thumru~~uaz 1~ot~/~\Jmcl 

o;'ll~ 14-3 LLt:~'W'lli1mmo;LileJw1JL 'VIIliLYl~~ hnJmCJ 1'W«'Wvi1Ao;~mo;b~ hhhw<i~~1'\J<I::eJ1Ill Lfl1::'ll'W'W 1J~-0''VI LLilm1'Wi e1::lm 
\:1 '6..1 ~ 1 

li'J~o~u1ih~u;mt1"ln.i 

VhJvttl1U1~'lbU~UI 

- ~U1U10\J1zlhh•1~>11 

- ~1n h:j'YtU1U1~'Yt'U1ra1'lFl11l 

- ~1mhJn~1\J'c'I151'SWq'tl~1LilEI'W'U1J 

'c'I1'SFI11J 

- "i!1nt-s~'YttJ1U1~a~La~1lq'llfl1'W~1u~ 

Ln1~'!l't.f\J 

- "il1m'lmunmu1e~ln~Lfiu~nu1fl-s~m-s 

Viu~aui'u~a1J1CI'!!'U 
- m~'IJu.=rm~u6'!1-u~u~1i'vmD'm1u'li 

-u::lm Lmilu ~1n'fl t11::~1 

1fl'l~n1'S"1 (CSR) 

-11'1> !735 

b'""'1!J'\J 2559 + .. +""' 

74/160 

"innu'i~'VI LLfim1tto& eJ::1m Lm=i!CJ ,j1fi'~ 
'i'U'l!l~,j11.11'\JW1h .................... WU1 



LL~I.I~'YW"I11-1iJ'I.vl 

~ 
~a,,mm~~UL~'<ii•ii,Hu•IJ 

~" "" 'l m,iihJa•~" """" 

~ 

l¥o>~u1n•th•m•~" "" 1 tJa'~" 
~'""""~a""""lll'll1'" 

,,rn,1uaan•1n~uv!tJ~,j;i,,\J ltJ 
\01111ia-l'V11-3~ri1mJI'll tJti'~'ll'l"i111'n~ 

,,rn,,u~~~'"nu '"~-~'""" 

L;j'1\1\J1~~t1'1!11fl11lJ'IJ"al'lfi~A"i1"ileltl\J 
~1'U1'1.rvnrn .. nu ru ~\Jl~11l'n~ 

l l 
~tJ.Y1~thu'VI~a~tJ1V'I~~u;;.;~,nha ~41'VIU'1~i'm~nfl111J'I.J~al'l.n'uu-;ij~ 

""1u1•>~~~amuV< mu1• 'lm\' LR"' lij1'U1'UWU'n .. nuwla~chu1EJfl1':irlum~~ 

... • • 
I fi')\J I I 'We~u I 
l 

'l """"'1\J~~ ru ~"""""•un-l1 ~a1'U1tlt11";1~\JL'Vf~~ ~~-1 

LVI~m"icla.:~u ,..,~£! ilFh"'.:~~'Uvia1tl -;i1ti1'U~~qj'VI1EJ t\1,tbtJ 
~\JLY'l~.:I'Vl"l1\J~'lJYi 

I 'VItl1uriuL'Yl~.:JFi''U'VI1U.at:71tJ.:JTLma I 
atJvl14-4 bb~'W'<l'I'H'l'I'HiJmnl'lb 'MOlL '1'1~~ 1 'MlJ Lm~fnlL ~~1 v1Vl1'1'1i1~~11.1i'l~'<111'1bfl1~'tl'41.1 

u~,;''VI LLi.Jm1u'll v~1m Lm:U~:~ 'ihnl'l 

.. ~ ...... .. LU'\911:1'1.1 2559 

·'I 
'i11flU1~"Vl LLV1'111'W'll v~1m Lm:a~:~ ..ij1ti., 

u 0 v 75/160 v 
1U1tl~'i111.11\.IWU1 ..................... '1-11.11 



L:W'I!I1t!1.J 

(5) 'l"l:!Jl:L"lfi1~1LUtlflT~ 

(n) 'l"Z!Jl:flS'11~1~ 

('U) 'l"l:!Jl:~1Lilum'l" 

(6) 'MU"l!J~1tl~UN~'Uau 

(n) 'l"::v::ria'1!~1~ 

('U) 'l"Z!JZ~1LUtln1'l" 

(7) n1'l"U~'M1'l"U~tl~1tl 

u%'Vl LLBm1u'll a:: 1m Lm !ii!J 'il1n1'1 

u~~'Vl ue11'111'W'll a::1m Lmiii'J 'il1nl'l 

(n) 'l"::v::ria'1!~1~ u~~'Vl bbeim1w6 a::1m Lmii!J 'ihnl'l 

FnUfl:WnwtJ ~'~!iii ~1\.1 lli1:W:W11'1">flWU a~ nu I.Lfl:: bbm 'U ~fl m :J'VIU~~ bb 11'1 .i a:w~ b'11U a 1.L u::aci1~ 
bfl~~flfl'l '!'l~a:w~~'l"1 !J~ 1'W~fl m'l"i111 b uum'l" m:w:w11'1'in1'i., 1 '1161111 m1ut1 L!JU 11! bbfl:: u~u'Vlf'Yl !J1n 'io'i'i:W'l!1~ 
bbfl :.:~ ~ bb 11'1 <i mJ m:w 1 'i ~ ~ 1 'U 'l~'~ <11 'VIm 'i:W 61111 n~ 1'U fl ru:! n 'i 'i:W n1 'ifl 1 n u fi 'iJ n1 'i'Yll:i'~ ~ 1'U 61111 fl ~ 1'U 

'Vl~'Yl 1!1 mo'i'i:W'lf1 M bbfl ::~~ bb 11'l<i a:w~~'VIi'l'lu:: b :u~ b 'VI 'i1 ~~'VIi'l'l u:: L :u~ b 'VI.,, 611'11 n~ 1u 'l1'1<11'VIn'i'i:W 61111 n~1t1 
Q.l U CV ... ...1 I 0 ...1 I 0 Q.l «!i 

'Ylfi~~1'U'ii~'V111'lil:J b 'lf~ b 'Vl'i1 'Vl11n1'ia1Li1S'Yl'W:W<11'ifl1:W I.Lfl :J'V111n1'ia1Li1a<1'W1:W'lf!Jb 'Uill 'I'Jfl 1 6 bl'la'U 

('U) 'i::v::~1Lilum'i : u~~'Vl ueimwll a::1m Lmii!J 'il1nl'l 

o\ 1 b 'iiu fl1'i 1'11:W :W11'1'> fl1'>U a~ nu I.Lfl:: bb til 'U ~ fl m :J'VIU ~~ bb 11'1'<1 a:w ~ b<l t1 a bb 'lJ ::a ci 1~ Lfl ~ ~ fl fl'l 
'Yl ~ a:w~~., 1 !J ~ 1'W ~"' m"> !111 L u u m"> 1'11:w :w 1m fl1'>., 1 '11<1111 n~ 1 u u L!J m !J LLfl:: bL~ u 'VI f'Yli'J 1 mo'J'i:W'lf 1M bLfl:: 

~ ~ u 11'1<1 a:w n .,:w b ~ ~ 1u 'l~'~ <11'VI n., 'i:w 61111 n~ 1u fl ru::m 'i:w n1., n 1 nu ii 'il n1., 1-1l:i'~~ 1u <1111 n~ 1 u 
Q.l ..,., ..:. II IV Q.l ..,. <1.1 Q.l """ o <V o Q.l 

'Vl'i'Yl!J1n'i5'i'i:W'lf11'11.LfiZ<1~1.L 11'lf!a:W'il~'VI11'lil:Jb 'lf~ L 'Vl'i1 'ii~'VI11'lilZL 'lf~L 'Vl'i1 <11'Um1'!Jalli<1TI-In'i'i:W <11'Ufl~1'U 
' "-' Ill CV ""' .J I 0 ...1 I 0 Q.l "'' 

'Ylfi~~1'U'ii~'V111'lilZb 'lf~L 'Vl'i1 'V111fl1'ia1Li1a'Yl'U:W<11'ifl1:W bbf!Z'Vl11fl1'ia1Li1a<'l'U1:W'lf!Jb'1Jill 'I'Jfl1 6 Ll'la'U 

(8) ~uth:::w1ru 

(n) 'i::v::riafl~1~ 

('U) 'l"l:!JZ~1LU'!Jn1'i 

'i1:Wa~1 'U~Uth:::W1Wn1'i na<1~1~ Lfl'i~ n1'i 

'i1:Wa~ 1 u~uth::mru n1'iU~'VI1'i~1'W'IJa~ Lfl'i~ m'i 

15 Lb~'lJU~,m n1 "; ;r,'lJ~'lJ'Vl'71'Ji11'v1 Ufl ::VI flU !Ji11'v1 

(1) "Ml:i'nn1'iLLfll:L'M(Ij~fl 

Lfl'i~m'iilm'itJ~utJ~~~'W~'IJa~ 1m~m'i~~il'll'W11'l~ ~tiL ~:w~u li~~l'l1 ~~'W~~ L :ti!J11l11:WFn1:W 
Q.l "1 ~~~I "i" ~ Jf ...1 "r 1.1 0 Q.l .Jf ...~.,. .... (I IV 

b 'VIlJ1Z<1:W flU n1'i 1 'lf u'i:J b!J'l!'U'i11fl'Yl'U'Vl'IJa~ lfl'i~ fl1'i lli1:W'1Jafl1VI'UI'lfl1 'i'il 1'1 n1'i'Yl'U'Vl<1 L 'IJ !J1'US~<11'U fl~1'U 
"i" .... ... ::) "' ) Jf d... ... 0 .fl v ... ,... 

'U b!JU1!J I.Lf~ZLL~'U'VI'i'Yli'J1 n'i5'i'i:W'l!11'11.Lfl ::.,~ LL 1\ilf!a:W (<1~. 'v1'U'VI<1 L 'IJ!J1 'il1 b u'Uilla~:Wfl1'i~ LLfl 'ifl'l!l11'1flal'l 
0 ..,. d I Jf d .... -""1 "j ')" .cC 1 U 0 1 !1.1-=>1 "1• Q.IQ 

'iZI'J:JL1fi11'11L'U'Un1'i L 'Ylafll'l~fln'i:J'VIUI'Ia'v1'U'Vl<1L 'U!J1 LL<l:J'!l:W'lf'U bl'l!J'iaU 1fl'i~fl1'i 'il~ l'ln1'VI'UI'l 'VI:wLL~'Uu!)Uill 

fl1"> ;r 1'U lj t1 'VI~ !J i11 Yl LL fl ::VI flU !J i11Yl tJ 'i:: n au ;r11'J :W11'1'> n1'iU a~ n t1 LL<l:: bbm 'IJ ~<1m :!'VI u L 'Vim:: <1 :w 1 t1 'i:: !J:: 
o ... ,d.,,., ... .,. """"' v...J 

1'11 L 'U'Ufl1'J L 'v1a 1 'VI Lfll'l~<l fl'i:J'VIUlj'W'Vl'J!Ji11'Yl LLfi:J'Vlfl'UI'J i11'v1'Ua!J'Vlljl'l 

( ) ~ ol ' 2 1\liQu'iZfl~fl 
.<!!~ ,d ""' ,1/ I Jf ...~... .... 1 0 ~ 

- b '!'lafll'l~fl fl'i:J'VIU'VIa1'il Lfll'l'IJ'UI'Ia'v1'U'Vl<1 b 'IJ!J1 'U'i:J!J :JI'l1b 'U'Un1'i 

- L ~aMI'lm:w 1'1'>1 'il<'lau m'JtJ~Uiii m:w LL~utJ Bu"'M m'i~~ u 11'1-.i'a:w ;;1'Wlj'W 'VI~ !Ji11'Yl bLm:VIflU!Ji11'v1 

u 0 v 76/160 u 
'l\J'ltl~\!11..111..1'111..11 ......•.••••....•••.. '111..11 



A' ...I 0 .... 

(3) 'l'l'U'I'l\il1L'U'IJ01'5 
~ .1' .J,-

- mL1ru'l'l'lJ'I'lbl'lo~m'i 

(4) 15m'i~1LU'Un1'l' 

( 4.1) ll1\il'l'01'l'U£J~n'lJUftZU.m 'II Nftn'iZ'I'ltJ~~ LL 'J\ilt9'£Jl! 

(n) '5Z!!Z~1LU'Un1'l' 
• ~ ·~ .1' .J,; ~ ~ .1' .J,- ~ ' .. ~ • 

- n1'VI'U\il b'VIll'l'l'U'VIG'Ib'lltn b'U'I'l'U'VI bl'l'i~nTl 27.180 b '5 'VI'i'el 43,488 li11'i1~L:um bl'lCJ'VI1 

m'i\J~n W~'WI'i''U 'VIq(1 LLftzYl'lfl'l'lll~'lJ ~1'VI~u'li'Utfl~~'WI'i''IJ-v1u1li1\J~ n fi£J liZ~1~J11'1£Jn 1~~'VI£J~ L<lfl1 

~'lJ'VIiifiJ, 'VI£J~'VIfl1~ mzii'UL 'l'l'l'l1 'VI~£J'Ii'U~'lf'WI'l~'W-v1iim1w 'VImz<~:u hm'1'W'VIqj1Y1u1:w1\J~n fi£J 'VIqJ1 
~I ..d A"! Q.l Q.l v ... 4 ..... 4 .11 "i' .... I ' v ..1 

bbw n L 'l'l'elu 'el~ n'U 01'i'l'l~'VIft11J '!f 'el~'VI'U 11'l'W bbft ~'l'l'!f l'l'l:WI'l'U 1'1 'eJ m ~fij:U'VI'el~ bft 'eJ CJ bl'l CJ :1.1'5~ CJ ~'VI1~ '5Z'VI11~ \il'W'VI 
u , .I ~ a .I ~ u <.J. 1 

b 'VI:U 1z<l:u nu'll 'lJ 1 1'1 'VI '5 ~ '!l:U IJ.J £J bli1 b\il:U'VI '!f 'el~ '!f'W l'l'l'l'W ~'1'1 u ~ n 

~ .1' .I~ ~ ~ v ., .lu ~ 1 ·~ ' .I - mnru'l'l'U'VI<Ib'lltn'll'el~bl'l':i~n1'5 li1'el~:Un1'iu'i'U<Itn'l'll'l'W 'VI:UI'l11:Wb'VI:I.I1~<1:Ub'Wn1ou~n 

<V .,f .J.c~~ ... "\ "f IV""' ~~ .... ""' V 1 

- ~bbftln'(,}1'1'l'U'VIG'Ib 'li1J1'll'el~ bl'l':i~01'5 b 'VI:UI'l11:U6'11CJ~1:U b u'IJ'i~b 'UEJ'U b 'iCJm'eJCJ'el~b<I:U'el 

1umru-v1'1'lui11'i''U 1~L uu hl'l n1'VI'IJI'l1 ~ilm'imu11:ubbftztl£J~n'U b ~'elftl'l 'V11£J'VI~\ile~ 'VI1m11fi11J 'V11£J'lil'l'll11~ 
I Sl V VV 

n1'irl'ell'l11:Ub~CJ'VI1EJ'li£J~!'i''U 1~ 1 ~'el~L m~l'i'u~1 'VI1£J 1 ~'VI:UI'lL \JLI'lCJ~'Ub :a~ ~1'VI~ui1imo~n'(,}1 'l-1~iHi'W£J~nu 
'!fUI'l'll'el~ hl'l 1'111:Uj'Ubb o~·~m~ hl'l Uft~'!fUI'l'li£J~I'i''W 1~-v1\J~n 

~ ~.I v ~ v ~ vu ~ ~ • 0 I ' v V a 
- • 'Umru'VI\il'U b:Uii111J bl'l'J'UI'l11:Ub6'11J'V11CJ bl'lo~n1o'ilZ'I'l1n1'5 u~fi'VII'l bb 'VI'IJ • 'VIbbft1 b<I'J'il 

, .. ~ old .I • ' .1' ..~ .. ~ ~ • ·' ' .I 
i111J b 'IJL 1ft1 1 bl'l'el'U bbft ~'VI1fi:Un1'Jb u'W'Wbb ufl~li11 bl. 'VI'U~'I'l'IJ'VIG'Ib 'li1J1 bl'i'J~ 01'J'iJZ'V1101'Ju~ n'll'el:U bb'II:U L 'l'l'el 
cv J' ..,j:::!! ... Q.l I .,, 0 

'J n'(,}1 Uft Z 1'1~<1 tn'l'l 'l'l'U'VIG'I L 'II 1J1\i11:U 6'1 1'1 6'11'U'VI n1'VI'IJ 1'1 

CS) 'VIU1!!~1'U~ui:Jiil"'lau 

(n) '5Z!!Z~1LU'Un1'i : 'U~~'VI bbfll'l11'U'If 'eJZLm b'elb:UEJ 'i11nl'l 

(6) 01'5'U~'VI1'5U.N'U~1'U 

(n) 'l'ZVZ~1LU'Un1'5 : u~~'VI bbfll'l11'1J'If 'el~Lm Lm:UEJ 'i11nl'l 

ri11 b U 'lJ n1'51i11:Ull1 \ill n1'JU 'el~ n 1..1 bbft ~uti!. 'II N ft n'SZ'VI'U ~ ~ bl. 1 l'lii' 'el:U.yj b<I'IJ 'eJ bb 'IJ ~ 'eJ ~ 1 ~ bl'l ~ ~ 1'1 ~1'1 
~~'el:U~~o1EJ~1t!Nft moril1L U'W n 1'ili11:Ulllli1 'in1'i., 1 ~~111 n~1'W'W LCJ'U1CJ bbft ~ LLN'W'VI~~EJ 1 mooo:U'II1~ bbft ~ 
~~ bb 1 1'1 ;;'{ £J :u n'i:w 1:'5 ~~ 1'U £J 1i1 a 1'VIn 'i 'i:U ~111 n~ 1'UI'l ru~ m 'i :u n1 '5 n 1 nu ii 'il n 1 'i 'l'lii'H 1 u 3111 n~ 1'U • 
'VI ~'l'lEJ 1n'ili'i'J:U'!f1 ~ bLft ~~~ U 1 1'1 ;;'{ 'el:U lij'~'VIl l'lQ~ L :U~ L 'VI '51 lij'~ 'VIl l'lQt L :U~ L 'VI '51 3111 n ~ 1'1J~ li1<11'VIn'J'J:U 3111 n~1'1J 

"" v .... .... ..,J, 0 ...;, 0 "" 4 

~ft~~1tl'il~'VI11'1Q~ L 'II~ L 'VI '51 'VI11n1'J'el1Lil 'el~'IJ:U<I1'JI'I1:U LLftt'VI11 n1'i'el1 Lil 'el6'i'IJ1:U'!f1JL '111'1 'Vlfi 1 6 Ll'l'el'IJ 

(7) ~u\J-;z:u1ru 

Cn) -;zvzril1LU'Wn1'i : o1:U'el~L'W~u\Jot:U1rumou~'VI1o~1'W'II'el~ 1:m~mo 

IJ.J"'11Jtl 2559 .... . 
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16. UNUti!J'UIIln1'ifl1'1.1nTHl'lfHl~lll"UIL'ol:::U1 

(1) vtti'nm:ma:::LV!IIJN'<l 
cv """" t' -=1 1 tl v Ql Ql 4 'I .Jf ...~.... ... 4 .., fV 

n1~fl"U~f1~"LIIL'ol:::U1L ~fl V!i'lfl1111'1'<lfl~f11Jn1~111bb'<l~f1~1~'1! L U~U'VIi'lb '1fV1 l'lfl '<l111bb ~~f111l'1!:::'1ffl~lll1f111 • • 
n~fl"LI a 1111'111:W<l1:w1111L u m~LI'I~ flU 1! 1!J 111::: nflu Li'l~:wa~1~ 1'111:Wfl111:Wi'l:W\J 1 W'li eJ~ ~u LLa::: L ~:Wi'l:w1111U:::'VI1~ 
fl'VIf1l'VI!J1'1feJ~~u vtti'nm1mfrn~~ULLa:::J1 LUUf111tii~LL.i~~u (conditioning the soil) Lyjfl1"11~u'VIU'VI1U 
.ieJf111UIIlf1f11:::'11EJ f111~111~1 LL'ol::: 1"11J1'S:W~1U \Ji:w1n:ffu b 'liu '\'111 ml'l~~i'l~1~~U'VIU'VI1U.ifli'I11:Wb~eJ:W L 'VI1:W 

~ tiA .¥ A 1 V it ~ .I "' ; ol 1 Vd ~ d 0 1 VA d.: tl 
u11:::'in~1 'l:W1tl.li'I11:W'1!U'1feJ~111U vm~ u~:::1111J'VI~mvt:w1:::L"WeJU1wU'l::: 111'1!:Wi1~'VIU'VI f111'V11 V!111U:Wi'l~ f11'1!j:W 

(cover the soil) LyjatJa~num1m:::'VIu'1feJ~LiJ111e.Ju LLi1:::LL1~'lJeJ~i1:W L'llu f11'il'l'j:W~ul'i'1!J~'1fvt~mi'!~L'VIiifl'lleJ~ 
vhf f111'111L"I11'111:Wb~1'lJeJ~J1LV!i1'\J1bbi1:::'lJeJ~i1:Wi1111i1~ (decrease runoff and wind velocity) Lyjeli1111f11'i 

bblll f1f11:::'11 !J Lbi1::: f111~ 111'1'11'1ffl~fl'4il11'1~U L111 !J f111 L ~:w 1'111:Wi'l1:W 11111 u f111 bb 'VI1f1'lf:w ~1U~U 1 t11JI~ 1 !J bbi1::: b ~:w 
tl~mru~ Lnu n nJ1uui:i1 ~u 11111 1l111'1"Lif111i'l~1~~~ n111'lJ11~f11'i 1 vtmJ1'lJeJ~J1 bbi1 :::m1~111'1'11'll 1l~i1 :w'li~fl1'1 1 mfi 
tli1f1'VI~eJL-!i'LI'I~L'VIiifl'lleJ~~'1f vt~a1-tii5~u '1 Lbi1:::fm'l'11'VI1~'i:::1J1!JJ1'11f1J11'VImh (drainage of runoff • 
water) f11'iUeJ~n"Lif11'l~tyb~!J~U L111Vf11'l'l'11!9'u~u (terracing) LViV~eJ~1~L~!J'lfl1'1 hiLVi!J~"WeJ L ~eJ~'11nilJ1 
•·huLnu'li~'l!:wi1~ 1 tl'l. u~u 1lJ'VI:w111 J1?bu Lnuif, :::l'i'a~ 1Jifu n111:::1J1 vaana~1~~nifi 

(2) 1'11lq'l.h:::a~l'l 

- b yj 1li1 111 f111'tf:::<l1~'VIi11 !J'(Jf)~ ~U b ~f) b "11e) 11111 f11~~ ty b~ !J ~U 1n;l bfl !J~ tl1J ellll11f11~ Lfi 111 ~U bLi1::: 

~ Lv it .I ~!J1!J1:w'lf1~1 'VIeJ~ Ui'lil1"W'VIi'l:WtiJi1 

- L yjfl f n ~1t1~:w 1 ru 51~ eJ1 'VI1~ LLi1 :::1::: Jlu 1'111:Wfl 111:Wi'l:W\J 1 ru'lJ fl~ ~u 
- L~flfn~1~:::~uiiu'VI~111lq1u~u 'i1:Wfi~f1111'11Ufl:Wellll~1f111i'li11!J~1LLi1:::f111Lvi:w 
'tf1nYl'lJLLi1:::a 111-il "11LLn~u 

..,;.._. Q.IQo ........ , ....... .J I '""""'"i 4 
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~'lUlJ!lU!l11J1'il 

'il1nu~~YJ LLli~11tJ<& u::1m Lm'il!J 'il1ti~ 

v , ' v 
.1 ~<lillJL '\.I'll: 1.l!:fl!l<l'l1~ 

-1i'll'W~u (CaCO~ 1'Wii'~'l1 500 ifuln'i'u!l~ \l't.IUbb'ln) ~1ll 
v 

mll1Mfl~f'i1LL't.l:fll1 ~il pH 4.5-5.0 11-Thi~'W~U 0.5 ~WI~ li1 pH 

4.04.51mcl'IJ't.I~U 0.5-1.0 ~WI~ Ui'l::tl1 pH ~1tY.h 4.0 1m.i'IJ't.I~U 
" v 

1.s-2.o ~WI~ 

-1i~'IJ'li'll CaS0.·2H:P (1'111llboUlloU't.l100o/o) b't.I~W~b1ru~'t.l~11 
L:nm~d'l'W~'t.IL'tl~n (\w B mll1ru 369nl.ln'i'u/l11w D mmru 16 

ifuln'i'u!l~ bb<1::1w E mmru 357 ifuln'i'u!l~ L'\.11'1~~bL'lfl) 
~ .,j ' ~ ~ f •l) d ( ) v _,~ ~ - mruYJI'11il~llb't.l1.1ll""' bb<1::bmtfl<t~ Fe 'il::\il!l"u'lUi'lfl111~\J 

" " 11-1Li'I\Jn61~ L~1.11i'utJ~ubvillmn~\J ~~~m1~~b~m'lnn'b~m~tJbi'!tJ " " .. 
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lil1lJ~ll1iil'l'ii1\Jn1'VI\Jiii1~'1J~n"l!l1~b~!J1'1J1n' 
~ " .. 

1'11\J~\Jl \Jfl1'l'i.J'i'u'IJ1~~rumVI~mi !l1 'IJ 

'il'\.1 n111'1 rum VI~ \J'il:: !l 1.11 '\.Ill 1 ~'l'ii1\J ti 1'VI\J ~ ' . ~ 
.. u 

flf.11'\.llil'l1'il1~ : 

1) U~b1ru'IJ!lUU!lb~Utl1 1 (l'ti\J B) 

2) U~b1ru'tl!lUU!lb~Utl1 2 (l'ti1J C) 

3) U~b1ru'IJ!lUU!lb~Utl1 3 (l'ti1J D) 

4) u~nrutiu"ll'ntl1~~ 2 (l'ti1J E) 
.... ~ :: I V 

1'111lltl : u61:: 1 ~n~ ~<lil~'l::1.1::nili'l'l1~ 

u~~YJ u.iim11..1<& 

u::Lm Lm:n1.1 

ll1nlil 

~ .•. .•• '.f.-."":;.f .. :O::.J, :; •.....•.••.•••..•• 

ll'VI1'iYJ mil !J'II !l1J LLri 1J 





'' 

3. tu.JutllJlliim~~htnaEJ~ 

nil m~lJn1~ri t~<1-l'1~ 11'1~~ m~t~1il rit~ 1 ~tiil'l 

t~a~.r~~umu 1~ ~~·1hmm~rit1 1~tiil'lt~a~.r~ 
lJ1n~'jl'l Fit~ iiilm~lJ~tiil'l~u1u,J1~~1\J.lj11mn 
Lfl~~m~1t1i'Liil"'ialJlJ1mm~<~l'l~.mm~"VIu1u~~a~ 

rit~<1-l'1~ Ll'la rl1"11UI'l1 ~~-l'uL "11mrit~<l-l'1~t1ft~~H' • 
Lfl~t~~li'mt~tlmru~ ri <~ 1 ~~ii 1'1 ~~ a~1u~~.ru ~1 

' 
u~muVJ1~"11<11~"11lJ11'JL<I'II 331 u.~;~~i'l'lU1Ut11l~~ 
~I .l" .,j, 1 ~ .l" .Jy 1"u L u\J't1\JVI<Jti\J "111"U~L1W'VIIJ"VI ~fl~~n1~ il~ l'l~"U 

V _.,. ""' I V 0 I 

~~;~n~~VJ"UI'l1\JL<IEJ~il1nniln~~lJn<~<~~1~\il1n11 

.r.J 0 I 1 ot d Ali .... 
LnW'I'I"VIn1"11\JI'ltl1J1~ ~nii11lJ L't1tlutl~n\JLL<I~<II'l 

v ~ d , .¥ dfJ vq 
~<lml:VI"UI'l1\JL<11l~"VItl1ilnll:"VI"U\ilti'VIIJVI Ln<ILI'IEJ~ 

Lfl~~m~ii~ 1t11 rl1"11\J l'llJ 1\il1 m~u tl~ ii'u LL<I ~ u.m 'II 

~<~n~~VJ"U u.~;~~lJ11il~n1~RI'lii11lJiil~'lil<lti"U 

~<I m~VJ"U~~ LL 'll'lfi't~lJt1f11J L~ 11~~ L "1-llJ 1~<1lJ~~ LIJ 
' . 

~~s~nt1a~1~ 

'· 

........... d ...... . 
Cu1s<~lJ'Il1a tkyqJ1mlll•ul 

~-l'"UlJtJU.J'11J1il 

il1nu~,;'"V1 LLill'lnu<ii t~~1m Lm'lla 'i11ii'l'l 

u.m 'lle-J<~ m~"VIu~~ Lnl'lfi'em 1 u~:m~ riva-1'1~ 
~ t.~ 1 ~. 

t~<I11~Yi rit~"l ~Lii1'1Lila~.J~1u•ih~n<~1 19.00-

07.00 IJ. 

- tl~~'ll1iim~u1lLL~U~1uri EJ<I-1'1~ 1 ~tl1~'1l1'1l"IJ 1u'!llJ'Il"lJ 1nfi' LREJ~ 

1t11-l'u"VI~1u 

- Vlii1~W1V11~ L~eJn'lGm~ LL<I~!lU mW~ L "11lJ1~<1lJ LL<I~rl<l 1 ~Lfil'l 
L~11~1~viu~11'um~riEJ<1-l'1~ 

- l'lLL<I-l'n,;1Lfi~EJ~iJB Ll'1~tl~li'm EJtlmrum~riti<l-l'1~L~EIEJLIJ . ' . 
<~m'VI~~~~<~EJI'ln<~1 ~~EJ't1u~~11'l~l'ltlnRlmu~hLilum~LLm'IJViu-i\ 

d IU !!:j .,] .r'OJ I 

L 'VIEI<II'l~~l'l"UL"a~-;nnll umrul'l~n<l11 

- t;j LLl1<1.f11't1~11"U~~\i nvtl -iJI:un11'11'1Ji.'l~i'<l~ 1 ~EiiJL 'IJ<I.f11't1~ 1lJ 1 ~ 
Ln 1'1 Liia~vi~ LL<I~1'11"Uf1lJn111 ifm1lJ L ~1~~~~1'1J'!llJ'Il'IJ hi Ln'IJ 40 

nlJ./'IllJ. LLfl::~~ma1u~u~riEJ<I-l'1~ L1'11~m~hiLnu 20 nlJJ'Il)J. 

u ·' '·" u ~ ' .J ( ) 4 .. - 'ill'l"l11!lumruu<J~nuL<i1J~ L'll"IJ "VI!ll'l'ii) Ear Plug "11~ti"VII'11ti"U 

"11 (Ear Muff) 1~ii'"UI'1'1J~1Urit~a-l'1~~'1'lmu1uu~L'lru~ilL~1l~vi~ 
• • 
Liiuni1 85 Ll'l~L"UfiLEI 'VI-i'tllJVl~rl1"11"lJI'lLm1'1~~n1~1ifLI'1~EI~ 
Uti~ii'u 1 umru~'l'l1~11J 1 "l.l~"l.l~~ilL~EJ~vi~ 

- "1-li'Jn L~1J~n1~'1'11iii1 m~lJ~rltl 1 ~Liil'l L~m.J~lJ1n 1RI'l~EI ii'1.1 L tJ"l.l 

~~1J~L'lll11.111.1 

- m u ~ )J ~ -l'm "1-llJ 1 ri t~ <1-l' 1 ~ Hu[i uii m )J m Iii~ n 111;1 1'1 

~fl nl~"VI "U ~11.1 LiiEJ~EJth~ Lfl~~ 1'1-l' 1'1 

u • • 87/160 • 
~mEJ~i11'1J'l'IJ"I11.11 ........................... "11'1J1 

.. 
u.. u 
lil'll'IJI'l~'lil'll'l 

- Leq Lu~EJ 8 -&11lJ~ .. ' 
- Leq Lul11l 24 -ll'1LlJ~ 

·Lgo 

·Ls 
~ u 

fttl'l'U\ill1il'll'l 
Jf ...;.... ... .... ,X 
'VI'I.I"VIIill'llil1lJm'lilftEJ"U 2 <1mu 1'1~1.1 

.....: ..r ,J I V "f 
- <ltn'IJVJ 1 'VI"l.I"VInEJft~1~ ~fl1~nT> 

""d .... .... " 
- atn"l.IVJ 2 mnru'll'l'I.I1'1.1EIEJ 

- u 'llin1~111~'lil'llil : 

International Organization for 

Standardization (1501996) "11~eJiil1lJ'l5~ 
"11"11111~1un1"111.11'1 

.J tJ ::1' .J~ f'l'l1lJI1 : fl~ 2 1'1~~ 'U'Il'l~L1<11VILnl'l 

1\'iln~~lJ~rlEIL~Liim~a~vi~ L'liu n111'1EJn 

L<l1 L ~lJ 1~"111 1 ~ m~ ri eJ a-1'1~ Ll'lEJ mwi' 1'1 m.h~ 

~m-dt~~~l'l~eJn"l.ILtl'IJnfl1 7-i''l.l~m-iJeJ~L"l.ILL~ 
""' " .... ..... 

fl~<l1111.1\iiEI~mEJ"UI'1~lJ'l"l.l5~1lJI'l1LL<I~'l'IJ~~Iil 

fh1il'ii11lLiil1ltl~~lJ1ru : 6o,ooo m"VI/1'1-l'~ 

... ..... w ,. 
m,;VJ U.BI'l11U'Il 

v~1m Lm'llEJ 

~1ti~ 

III<>§ .... ~QilPI.-...1!:'PI"'1'"'61>1~<> • 



-------------·----~-~- ----------



~ I 
I 

,, 

~:~ .. ~.: .... ~ ......... . 
(u1~<'~lJ'Il1~ tlqJ'l!1n1'll"'u) 

~1UlJ!l1.Jel1'U1";1 

";11nu'i,;''VI LLil"11111u'll !l~1m Lm'll~ 'il1n111 

Luit 'llr<<i m:::VJu~~ Lnl'l.i'm.J lu1:::EJ::: ne1<1~1~ 
' .. \ <· ~.~. -·;- ___ f·-· -~- .,.,.. ~· .~ -~ . _J 

· > !.l'l?I)IXl,~a~nU:Ua;\un~fltltl:s:mua~Li,;'"~;«~;~ ~ ., . 
\jl; ~- -ii "''!t . ): ~ v . 

.... I 0 .d "' .... I 6 
- lJ n 1)'1l!JlJ1.J 1 ~ ~ ~ 1\J Vi1'1-1'Ul: LL<l ~ L!'l ~!l~"il n ~'VI n 'll'U l'l!l ~ 1~<'1lJ 1 L<'llJ!l 

' ' 
L~!lU!l~num)~11'1-1<~'ll!l~L~mwii~ ~~nml!llJU1~~~~mh1"il~lil!l~ 
m~vh 1 uu'iL 1ru~<il111 Lm1-i''l-1~!luu~u~1~LL ~~ LL<I ~il1a~)!l~num) 
~11'1-1<1 L ~!JU!l~nu 1lJL ~Liil'ln1~~11'1-1<1<1~~ LL'I-1<i~J1 

..,! ""( a I..J ,. "' I 4 al ~ 
- LlJ EllJ m~ L u<IEJ'U'U1lJ'U'I-1<1!l<I'U"i11 n ~1'UVi1'1-1'U~ LL<I~EJ u mru 

' 
ri t~a-r1~1J 'iL 1 ru~u~ ri t~a-r1~ lilt~~<il I'lL ~ilm'llu~)EJ~ 1u J 1ll'u ..,~ EJ~ u 

LL<I~ L~U n n H)EJU1<i~ 1 urh<iji'IL ~~ nliiEJ~ bi'ICJ<i~ L ~~H'u rl1<ill'lm;;-r"U 
" " 

!l'U'lJ1 ~"il1nmlJ 1 )~~1UEJ~<'I1'1-1nnlJ ~1lJ~~<~~~u..,~mL '1-1<i~J1 
' ' " Ll'll'l'll1111 

- rl1'1-1'U I'lL ~li' 1~li' !))~1.J1)'1'1n l.l.<l~)~m .g'l 'U n1)rl El<'l11~ rl!l'U!l!l n 

U!ln~uffi!'l)~n1) 
- \ll)1"ili'l'll'lrumViJ1~~ L uueJ;in 1 'llll'uL~!lu<~~..,u~l'l~~ lll<~t~m~~~ 

' 
rl!l<'l11~1!'1)~n1~ 

v • • 89/160 • 
)1.J)EJ~";]1\J1'U'I-1'U1 ........................... '1-1'U1 

~ 

_,. u 

1lin1~\ll)1"iJ1\il : 

L oll15m~lll1lJlJ1mjj1U~rumViJ11 uu. '1-1<1~ 
J1~1~u lll1lJU~~n11'1!'1ru~n~~lJn1~ 
~~1.1.111lli'!lmLI-i~'ll1iliuuu~ 8 (Vi.l'l. 2537) 

LL <1 ~ 'l5 \ll1lJ lJ 1 Ill) \i1 'U 'll !l ~ Standard 
~ 

Methods for the Examination of Water 

and Wastewater ~~rl1'1-1'Uiilbl'l~ APHA, 
.ell ....... ..1 ' 

AWWA 1.1.<1~ WEF 'l-1~!l15n1)'VI'VI1~'1-1'U1~~1'U 

)1'l!n1)fh'I-1'UI'l 

- v • q I'IJI'l"'l'lflf'l .... -:::.1!1611<:"1<1 lllnQ I 



' 

I 
I 
I 

. I ,I 

~········~··· .. 
J1!.illl.J'II1!.i U'lJ'lJ1n1'lJ~'l1l 

~'i'UlJ!JUfl1'W1~ 

·· 1i''lJ1!1l-s'n1,-s\lt~~tt'4~::ivn~~<~n~~,;~~ic;;~)l~t~:~,~ 
> 

·' 

- m~'Vl~l'l!lUf'lll.ll'llJU~'II!l~bb~'W HOPE MubVIlJ1~~tll!l~vhn1~ • v 

'VI~ l'I!JU f'IIU l'llJ U~ 'II !l ~ bb~'W HOPE VI~ !l bl'I'W !l1 U 'iu ~ !l ~ ~ 1 n tr ~ ill'l • v 

bbl'l 1'1~ ~il m~'Vll'll'l!lU'i1 b i'lu 1 tl1'11lJ!j ll.ll'llJ ~ 1'11lJ-ii !l ri' 1VI'W 1'1 Vl~!l hi 1 ~ 
b -if 1'll!l~ 1m~ m~ 1Ji'Vl ~1 ~ ll.l11'1~1 ~l'l!lu bbil ~til !l~ 1JI'iu rm b ilu 'll!lu ~ 1 n 

bhll!l~ Lf'l~~m~ri!l'Wt>i1 b i:ium~i~'li!l 

- 'Vll'll'i!JUnmim~!llJbb~'W HOPE imJm1'mi1vl~ 1 umimi1vl~ 2 

u.<t~tim1'ml1vl~omiiu b~!l'Vl~l'l!lUV11fl1bb~~bO!l'W (Shear) bb<t::m~ • 
<t!ln (Peel) 1'11lJm~lJ'iGlJ1mJl1'W'II!l~ ASTM ~iln1~'Vll'll'l!lU~!l11b~!llJ 

II .,. <I .<::1 U.C:. I 

~:: lll!l~lJf'l11lJ bb 'II~ bb ~~ bbil ~lJfi!Ul'llJUI'I bb~'W HOPE U.il:: n1~f'I1UfllJ • • ,.,d...,.., Vvv...l .... ~ 
~ru.rn'l'im~l'lm 'l!!llJ ~~u b VllJ1~~1'1!l~~~'~ ~ b '11!.11'111'lJnT>I'II'I!Il~ u.<t:: 

.;
4 "ti'tl 1 ,.; ' bm!l~lJ!l'l'i~!llJ!l mru ~::n!JU 'Wn1~11l!lb'll!llJU.~'W HOPE • 

I ~ OU I .d 1 I V<v I <I u 1 cJ 
- l'lmnul'l1!l111~~!l!.lb'll!llJ 'W1J!l ~~UbVIlJ1~~l'lmnul'l1!l!.l1~b'l'i!l • v • 

'Vll'll'l!lutl~~lJ1ru'Vjn~~v~fl11lJ!.I11'11!l~~!lm~!ll.J 50 bl./1'1~ ~!l 1 

til1mh~ 1 umru~~iln1~'Vll'll'i!l1J 1u 1Ji mum~u'i6mm'ii1'W'II!l~ ASTM 
~ 

bbl'l l'l~'i 1~<J !.1 b ~!ll./Ufl11lJU n'l'i~!l~ ~'iu b VllJ 1~:: til m {!l bbil ~.,; !llJ u. 'Ill./ 1'11lJ 

m~u'i6~~n tll!l~'ll!l~~~il~~~ bb<t~lil'l<'i~ ti11!l ~1~ 1 'Li'Vll'll'l!l1J 1 Vl1i ~un'i1~<1 
m~'Vll'll'i!l1J~ ~tln l>i'<J~ bbil ~ 1tll'iu fl11l.J b ilu'IJ!l1J~1ntrfi11Jfll.J~1'W \i~~ ~ 

v v • 

ii1bil'W~1'W~'W~!l1ti1tli 

~1nu~,;''Vl bblii'I11'W'li' <J::1m bm~vli1nl'l v • v 90/160 v 
~1J~!l~~1'W1'WVI'W1 ........................... VI'W1 

' 
~4 v 

1~n1~111~1~1~ : 1'1~1~l'I!JU~!l!.lb'll!ll.JI'I1l.J 

lJ11111'ii1'W ASTM 
~ 

.;. tl' •• 1111l.Jt1 : V1m~1nm~ "bb~'W HOPE bb<nbl'l~ll 

"' ~ 
.... .... tfJI ~ 

U~1ei'Vl Lb!li'I11'W'IJ 

<J::1m Lm~v 

li1tll'l 

:U'VI1~VII!I"'A'I!Jflll>l~ Ill~. I 



' 'I 
. I 
:I 

:I 

I 

6.~'Un1'ltin~n1'l~1lJRlJlJ1RlJ 

m 'lli' lillll 1Lfl'l ~ n Wil~~tl~m ru 'il'l1'il 'l 
..,J J' U I ...1 

L WB'IIlJU'UL<'I'U'Vl1~'VI<l1~ Lb<l~ll'U'Uiil1~ '1 'Vl'il~ 

L-if L tJ'ULi\''U'VJ1~1 'U f11~'11'Uri~ bfl ~B~ ~ f11 

Btltmu ~1l.l~~i'<'~VIn!l<'~~1~ u.<~~'llu<'i~ 
' ' 

wti n~ 1'\J LVI mi\'uV11~ fll.lll1 fll.l ~ ~ n<l11 !i~ 

<'11l.l 1~mB~'i'uti~lJ1W f1 Wil~1'il ~vj L ~lJ~lJ 
1i11B~1~Lfl~~WB LL<l~MI1Wf1Wil~1'ii~1!J~ 

f11~Ltl~~lJLLU<l~ B~1~h~lil1l.l ti~l.l1tu 
'il~1'il~viL~l.I~'U'il1f1Lm~m~'VI1f1~ f11~'11'U..i~ 

.d V tl <r I II ...~ ... 
bfl~!l~'ilmLL<l~~ f1'lW~1'UL<'I'UVI1~VllJ<'Iii1W 

'i11~1'ii~R;;lB~j;]1b'U'Ih~~~'VI'"h~nB<'!~1~B1'il 

~U'lJ'V11i111'U f11~'il~1'il~~ Vl'ii'VI L tJ'U fl ~ ~ R~11 
':i~'ii'1L tJ'U!1i!l~~f11~11~ LL~'Uf11'l'II'Uri~ Lb<l~ 

rl1'VI'UV!l.l11ii'lf11~UB~~'UU.<l~U.fi1'11 

~ <l m~'VIU vj L 'VIl.l 1 ~ <'ll.l L vi !l <l VI 'VI~BU ~~ L 'Vl1 
.i A lf 1v 

~<lf1'l~'Vlti'Vl<J1'i1Lf1VI'II'U VI 

~ ......... ~ ..... 
u 'I! '1!1 f11ty'i11l) 

~ LLm 'll~l'lf1'l:l'VIU~~Lb'll'lli'Bl.lb 'U'l:li'IZrlBil~1~ 
< ~ "" "i ~ ~ . ~ . ~ 

~1~l;in\\]'l:ifil~i-fl(wt~unt~ilfl~ .. ~viu~~u1m\'nl.l 
. l!( ' ~ •).- - ... :- . :~ ; 'Z ~ - ' • :.;: ' . ¥ 

~ - "'''"' 
- 11~ LL~'Uf11'lL-if Lii'U'Vl1~ 1 'U f11'i'II'Uri~i'l'l VI Btl f1'ltU'IIB~ Lfl~~ f11~ 

' ' q .d ft'"i v 
VI <I f1 Ll'l 1:1 ~ u 'lJ'V11 Vi1'U f11'l'il ~1'il~ 

- 'VIU'V11'U U.<l ~tJ'i'u Lb~'Uf11'l1-if Lii'U'VJ1~ 1 'Uf11~'11'Uri ~ll'IVI !lti f1'itU'IIB~ 
'' Lfl'l~f11~B~1~l'I~1Ll'll.l!l11Xl'IBVIfl<i'B~~Ul'lt11'Uf11'ltUU'il'iiU'U 

. ' 
- 'VI~f1 L~ V~f11'l'II'Uri~ 1 'U'!i1~vlffiB f11l'l LflVI!l~ L llllil Lbl'l~~<l f1'l~'VIUi!l !l 

ti~~'II1'11'U 1 'U~'Uffin<l' L~~~ L '!i'U 'li1~vl~m'i~'i1'il'i~U~~ tJuiiinll!tin 

lll~!l~I'I'U'll1 ~ 1ll~ 

- 1-if!1h 1 U fll'll.l'lltu~'Vi1f11'l'II'Uri~i'l'IVIBti mru n!l<'l~1~ L yj!JU!l~~'U 
' ' ' 

~1ftiL VI~ LL<~~~'Umm!l~ 

- mu~lJJ 1'V!ti nu'l'l'Yl n'll~'illU'l'l'Yl n1 ,X LtJ'U 1 tl1i11l.lvl f1!)llllJ1Vrl1lii'UVI 

- !lU'il.ILLfl~fi1U~lJ 1 '!Xr~ti m1ll'ii'U'lllUllU~ lil1l.lf1!)'il'l1'il'ill~ ~Lfl~ ~R'i'VI 
- m1'ill'l!lu LL<~ ::'!i!lmhp'i'n,mJ1'UYI1lii'U~vl1-ii1 'U Lfl'l~f11'lL i'J'U 

tJ~~'iJ1l'l~1bl'll.IB 
tl 

vo ,.r., ov tl ,, 
- 'i~l'I1'U~1'Uf1Uiil11i1~1'il'il'l1'il~'ii'Ub'UW'UVIf11'l'II'Ul'l~1l'l~~ mrum~'l 

- ~VI1 'IX~L.(f1'VIU1v/'i'mnfl11l.ltil1!l Mli'~fl !l mi'1'U1 ~fl11l.ll'I~VI1f1 
U~L1tlJ'VI1~ L -if1-B!lf1'11!l~ 1m~f11'l 

- mV~'ii'U 1 '!Xwtin~1'U'iimll'll!l~ Lfl~~m~ 1-iffl11l.I1~:W' Vl'l~i'~ 1 'Uf11'l'iiu 

'ill bb<l::tiij1ftiml.lf1!J'il~1'il'l!l~1~Lfl~~fl'i'VI 

- 'il1~VIfl11l.IL ~1'illU'l'iYJf1U'U'Vl1~lll<l1~1lJ1 'iXLii'U 80 f1l.l./'lll.l. lil1lJ 

Yl'i~'l1'11U'lJ'lJ~'il'i1'il'i'Vl1~Uf1 W.l'l. 2522 LLfi::W~~'i1'11U'lJ'lJ~Vl1~lllm~ 

ilUUvl2 LL<l~ 3 W.l'l. 2542 Lb<l::fi1U~lJfl11lJL~11lJLii'U 40 f1lJ./'IIlJ.LlJ 

ol 'il1f1U~,;''Vl LL1'iVI11'U'i\ !l~Lm LBL'IJV 'ih~VI v • v 91/160 v 'lU'im'ii1'U11JllllJ1 ........................... 'VI'U1 

,, 

' .,. 
v.. v 
Vl'if'Uf;J'l'J'ii'Jiil : 

v•tJ""' .,j.., J'..r 
- U'U'VIf1 'ilJ1tlJf11~'il'i1'il'l'VIL'II1-!lllf1W'UVI 

riBl'l~1~ 1R ~~ f11~'l1Vi''U LVI~ LL~ ntl~:: Lil'VI~Il 
'V ~ 0 I Q,l 

LL fl ~ L 1 fl1 U 'U 'VI f1 'ii1'U 1 'U f11 'l'll 'U l'l~ 1<'1 ~ LL<l:: 

bfi~B~~m~tJmrui!l1~ '1 l'lii~~U~Llll~viLfiVI~'U 
'il1 f1 f11'ifllJ'U1fllJ'II'Uri~'IJ!l~ Lfl'i~ f11~W~!ll.l~~ 
.... ~ ...1 ' 
U'U'Vlf1l'l1blll~ l'i(111J'VJ '111~L1fl1 U.<l::Lb'U1'Vl1~ 

LLm 'IIU'lJlii1YJf1fl~~ 
.. v 

flt11'UVI'l'J'ii'Jiil : 
.!' d ' v 1 

- W'U'Vlf1!ll'l~1~ m~n1~ 
~.. v 
'Jlif11~f;J~'J'ii'Jiil : 

- vi1 L i'J'Um~u'UYintl~mru'il~1'il~'l1 ~i''U LL<~ ~ 
~U~Llll~v/LiiVI~'U1um~vi1LillJf11'iLm~n1'lYJf1 
fl ~~ U.<l ~~Iii-vi 1 L i'J '\Jl'l ~tl~11:1 L~ B'U 

.,J u I II 

R11l.lfl : 'Vlf11'Uiil<lBVI'l~V~L1mf1!l<'l~1~ 
' 

-

... .... 1111' .r 
U'l'I!IVI U.BV111'U'II 

!l~Lm Lm'll~ 

"\i10~ 

tJVI'l:j''lll~l'18'1!1~1i0'19 Ill n~ I 



~ l 

s. u.L'Ju'llljlliim>l"i1un1>.i'l'lm>'OeJ~Lav 

ii~m>lJm'ln<Ji:!~1~m~v'h 1 ~L1il'lmn'll<J~ La!J 

1o\' LLn LPI-.Ji'Ml~1f1n1>n€Ji:!~1~ LLllZlJllcJ€J!J~1f1 ' . 
n1'>!lULtlfl-u~Ltlfl Ll'l!J mn'liB~ Lii avli:!1lJ1>tJ'I11 

nGiulJ11 ob"l!-1lJLI"i~::'li11JL ~LLn~1u;ffm.Y11 'll 1-1'iB 

'111nlium1i'll>:: L!J'll'l.ILMI-1~ •huv!,hwt11!J Ml"l 
0 ~ .d .... '1"' ./ 

~l:'ll1n1'>Lf1U'l1U>1lJ L Vi€Jiill'l \il€J I-11-1'1.111J~1'U'Il 

1i>\'1'u€l'41lJ11il~1nwtl1!!~1'1.1>1'llm>1um>r'h~lll 

n1n'li€J~ Lii!JlJ1'i'u1 'll r'h~l'l •hu1 u>::!J::~hLilu 

m>~::~mn'll<J~Llimiil'l~'l.l 2 'll'l::L.n'll11"iLLri 

'IJ !N La!J'\11 f1 m l:U1'lJ n1'>l'J~ 111 LLlll:l;j ll cJB 1J ~ 1 f1 n1> 

'luln fl-u ~1n fl'll €l~Yi'li' n~1u Llll!J n1 'l~~'~ m'lm n 

'li€J~ Lii!J 1 u·th~ wi1 L ilu o 1>~ ::~ o 1'lfi 1~ Ill €J ~ 1~ ~ o 

'ill ~~n1'l~I'!LnUL~€l'l€JU1L'llt'i1~1'1 n1'l'IJ'Uci~ 
v!'i'u1 'llrh~I'IL tJ'lJWU11J~1'lJ.yj 

(;"~:. .. ~ .... 
('W11Ji:!lJ'li1!J UllJI\J1n11lJ"'1l 

vu • 
~1UlJ€JUB1'lJ1'\I 

~1f1U~,:t'll LLi'il'l11'lJofi Bl:Lnl LOJL'i'J!J 'ii1nl'l 

(~11J'Il::ll€Jo) ru >::~u 4.0 :l.l.'l'llo. ~~L'\Ju'IJ<Juvim~'W€JnLL~ 

'll€JU~€l~~1u~::€l~v!1::~ ~ 12.~.1'110. 
- 1l:I'IU'W1vi1fl1~n1'l~l:1U'W1LI'lflB 4.12 :1.1.1'110. 

- ~I'lL~~ fl'W~1'W'i'U ~ l'l'li€JU 1 'lJ n1>LnU11U}1lJ'IJ!Jl:l;j ll cJ<J!J 111, U 
.... .!loek ,,.,..., "' 

UlL1fJJVi'lJ'IILfl>~n11€J!J1~'1J€J!J 1'Wlll: 1 m~ 

., 

,,, 'I. 

v a u 
A'l!'Uiil'.i'l'il'l\il : 

- 'liUI'l U.ll::mlJ1ru'li!Jl:~1L'll LLlll:LPI-.Ji'i:!l'l 
' 

• 

-.... ., f( 

U'l-.J'Il LL€ll'l11'U'if 

e~::lm Lm'ii!J 

"'l'1i1{11 

.... .., w t' 

U'l'<l'll LL€ll'l11'lJ'if 

- 'll EJ ~ Lii!J !i'u l1l., 11J ~ ~'~ ci ~ 1 ~m.h 1J ~ 1u vi1Mu EJ '41\! 1 l1l ~ 1 n I ~1n1i~m'l:l.lnEJi:!~1~ 
el::Lm LEJL'i'J!J 

'ii1n\il 

WIJ11J~1'lJ'l1'lln1'l~B 1'll 

- ~~'~1 ~ih1~m'liU::1€l~'i'u'll!l::l;jll cJ<J!Jv!~~h'Dilliil'l'lil'll111lJ~ Ill 
o 1 .!1 d I II I .... .,I U 

1111~'] tl11J 'lJVi'lJ'IIO€Ji:!11~€J!J1~LVi!J~Vi€J U.lll:u'll:i:!1'W~1'Wf1U 

wtl11J~ 1uvl11"1'i'u €l'41\J 1 \ilL u n1 'l Lii U'IJ'W'IJ 1J l:l;Jll cJ €J 1J L -ihlJ1 
o ... a do1 .. 1 ouu ..lo"''1·' 

1'11L'lJ'lJn1'lLf1U'IJ!Jl:LVi€l'IJ1 un1~1'11J~i:!fJ1'lJ'Iln1~1'1111€J u 

- ~1:1.1Ll'J1'1l!Jl:L'WU~L1runm'I~1~L~I'l'll11'1 

- n11-1'W~'~L ~~m'lR'I'lu.!Jo'll !!:: u.ll::i'i:!li)~1om'lnEJi:!~1~vli:!1:1.11'ltJ 
'111o6i'U:i.i1Lm'VI:I.ILI"f L'li'W LPI-.J1Jl' Ll'l-.JLI-l~n !hi m::ile~~1l LLU'l~ 

~ 

'11111 m::il<J~i:!L'll'lli LtJ'lJ~'W €JEJ0~10'IJ!Jzl;jllcJEJ!J Ll'lm~'11'll L~€J 
'111oliu:~.~1 HJ1 l-1'i<J'I111 'll'ii1'VIth!J 1 ~LLriu~,:t'll'i'u;ff€J~€J 1 'll 

u • • 92/160 • 
1U'lB~'\11'lJ1'lJI-1'lJ1 ........................... 1-1'1.11 

- 'llill'l 'lJ1::Ltl'll LLll::'ilim>fi1~1'l'liEJ~Lii!J 

!i'u111'l11J~1on'\lo>>:~.~n11rie~1:!~1~ 
.... U .... J' ..1 I V 

i:!m'WI'l'>'l'il'll'l : u>nruViU'IloEJi:!>1~ 
~a v 
'llin1'.ilill'l'il'l\il : 

- ;:!1'>1~LLlll:~I'IU'WVio'lliJI'l 'll~:1.11ru 

U.l-1<1~ fi1 L'ill'l'llel~ n1 O'IJEI~ Lii!Jv! Lfi \il~'IJ'Il f1 1'1~ ~ 
' 

- ~l'lu'W-Yi om'l~ Ill n1'>f110'IJEJ~ Lli!JVi~EJ:I.I 
• ........ .... .... 

'jl:U1~n1'j'\JI'\f11'j'llf1fll~ 
' ' 
- ~m'h>11J ~1'Wi:!>'lll'Jll f11'lwl1 L il'W~1'1.1'11 n 

' ' 
L~El'W 

:I.I'VI1'i'll!J1Gi !J'IJEJ'W u.riu 



'l? 
;:l "' r ~ r 

"' ~ ·~ '"' "' 
,. r 

·~ 
c: ""' 

"" , .. "' ;;o 

c: .,. 
' '"' r 

"' 
-., 

-;;o "' ;:l .,. 
"' " ;:l 

r 
"~ ~ '!: ... 

lG '- r ;:l -;; "' ~ 

·"' r 
r "'"' -c: ;;o ,. 

" •ao r G: "' e; "' 0 -<~~ =" ('0 <:::. 0 

.~ .::S " 0 :\oS "' "'-
" "' .. "' "'' r 

"' a ;> ,. 
"' r r 

"' " " c:: ;!.;) '7 .. 
"' .. .,. "' ,. ,. r <C: G: ;:l ? ,. 

·~ 
N 

"' "' .~ ;;o 

~ .. "' ..... " ..., "' lG -,. "' ""Oil)~ ('0 "' ;; 
;:l 

r ,. "' G: -, r •§ "' .. "' ~ ' 
.-< V;;! .. c: "' r .~ " .§ -.., "' 

" ~ 
r 
r .. 
G: 

-;,~ 
~o;; 

"' r 
;> 

" .. .,. 
r ;;o .. "' r lG 

"' ;:l 
=" r 

.~ 
,. 

" .. 
r ,. 

"' .. r 
C" 

"' 
c: ,. 

r "' "' "' ,. ,. 
r c: r 

c: ""' ·~ 1~ ·§i 

~a.;,~ c: .. .,. ~ .. ~ 
G: r 

...; ;;o 
,f; 0 

lG 0 

"' 0 -c: ..... -r 

"' <:::. a 
" r 

"' ;; 

" " .. ,. 
"' ? 

"' "' "' e;: 

"' ..., 
r 11C -, 

" •l? r ~ C" 

"' -.., 

" "' '"' "' ~ .,. 
-... .. 

r c: 
a' 
r 
;:l 
0~ . .,, 

;:l 
-c: 

=" ;:l 

"' "' •iil r 

"' ~ ,.,. 
r 
:;;;: 

" 

·~ ,,. 
;;o 
c: 
r 

"' 







I ~- ~ ~ "" " v ~ ' v n'l tmn"'"''~l'1ffi"ifl'1"i'l I~Mfl'llll8.!i:Llf\ b 1)t-Jf\fl';i~V\'UG1-!IbL1~~8lJ L 'U'S::tJZflel'?f'S1-:J 

' - . ''" -... >,-~ ~ ",("i I "). > 

l,J1~in'l'jy'el~rJ'UL~~~LCt1't"e.~ftfl'l'::'ifu~~U1~~~~ . 

• 
~< 

10. LLN1Jtilju~01~tl\11JLfl>~~fi'il-ii~fllJ U!l~ 

fi1~~~.1J~1lJ'll'tl~ti>::'ll1'li1J(~'el) 

- tl~~'ll1ii'lJW1JllL~!J LL Vl~iJ'tllJ!1~1~l'l1"itnm i >~fl1~ 1 :Wm>liln~11il : 

l1l-l~~ n 1~1~~u-ii 'ill;!'<~~ 11 m.,LM ~1 nu 11'1 ~ ~ n1" 

mh~~fiM'el~otl~L~'U ria 1~Lfi~l'111lJL~aif1J~'il 
1 .l'.J ~ Q 

'lllJ 'li!J ~ ~ >'el U VIIJ VI fl1l~ ~ Lm ~lJ LLN'U Ll !1 ~ 
' 
lJ1mfl1lD'il~ tl'U Ll!l ~ Llm 'll Nflfl1l:'I'IU~~ Ln~fi''ellJ 
Vl1~ii'~ l'llJ ~~~1'111lJli1fi''l! L UIJ'il ci1~ 1i~ 1u fl1~!1 ~ 

<U ill Ill ""' U I .... 

1'111lJ'll~ LL!J~ LL!ll:'ll'el'lli\ flfl"!l'll 'el~~lJ'li'U 6'1~ N!l ~ 

1u m~'il~ ~1l-ln1J <~ ci1~ii'1J 1'ilj'll>::'lrl1~ 11'1 ~ ~ n1" n u 

~lJ'liiJ 

~~UlJWiJ11J1~ 
~1fi\J~~VI LLiJ~111J'lfa~1m Lm'il~ ,j1fi'~ 

" 
lJ1 Iii> n 1>D 'el~ tl!J LL til 'll LL!l:: !1 ~~!1m ~VIU LLfll:lJ1 Iii~ fl1>1'111lJ 

tl 
~ 1 ~ • v .J ~ ~ ' .f .Jtl 

fl'el~IW ~ !J~Ii\ L ~1'1<11J1VIlJ1!1'li1Ji'llJVIIJlifi~VIIJVI l~6'111J~11J 

LL 'iJ~ 1i ~ m~lJ rl'il6'1~1~ ~ 'el ~U1'lllJ'li1J ( rh'll'u/ffi 1<1n l th!J/'elU Ill./ ~ , ~ Dij 

)
I 1111.1 .... tldQ 

m~lJfl1l~lJ'liiJ !11~'1<11J1!W1~1J'il!J 7 11JVIU ~L~!IlJL11111Jii\1lJ 
U ~ I ....... I 0 ... 4 I 1.1 

1'1 ~1 L >'el!J fl 'el'UlJ fl ~ fl ~llJ LL'<I ::~ ~ '1<111~ ~ 1 L 1J1J fl ~ fl lllJ fl 'ili'l ~1~ 

li ~vh LL~IJW U'l<l~'elL utl~h LL ~ fl~ 1 tJ LLritll~'ll1'li1J~ 'il~Lflfi'~ 1J ~ 
ri'ili'l~1~ ('1<1~~ 7 D11J'll1mfia~) 1'11~'1<1U1rit~u~1i~m.,l-lt~ci1~ 
v udv..,. d .... ~, 

'Uti!! 7 11J LVI'ilLL~~fl~fl1>lJLl!1l:N!1fi1~VIUVI'il1~Lfl~'liiJ\il'el~lJ'liiJ 

Vl~'illJ~'il~VI1~m.,r>i~~'il~'il6'11.,nu~~uil~'lmu 11'1~~m~11Jmru~ 
" d , .... ... ... 4 v 0 d'!ll 

L l 'el n11 ~ 'il~ L ~ ~ IJ'I<l~ a Lfl ~ 1'111lJL~ a~~ 'el!J ~ 11'11 'I! LVI 'ell '1<1 

tl~:: 'll1'li1J Lfi ~ 1'111lJ L if1L ~~ otl ~ L 'ii!J I.Lfl ~ L ~aJi''U ~ al~U U 1'111lJ 

till<~~nv'lla~ 11'\~~m~ 
.... .,j ,.. .... ..,J .... """ , 1 .. 

- ~\Jl ~'el~~'el~ l~~1Jlfl~1fi\JI'111lJl~a1J~a1J'lla~I'11J 1J~lJ'li1JVI 

1~~\Jrll1 m~VIU~1 fl n~ m~lJ fl1~ri'il6'1~1~ I.L!;d ~1'111lJli1fl'l! L'U 

fi1~LLm 'll~!1m~VIU~Lfi~~1J'tla1~ L ~~vl11J 
- ria1JL~lJfl1~riai'l~1~ 1 ~li~'l.h~~lJ~lL~~LL~1Jfl1~ri'tl6'1~1~ 

~!1 m~VI U~ a1~ Lfi ~~1J~'tl~'l11'lllJ'li1J lL!1~i'llJ1'il fli'l.fl1 'il~ fi fl1~ 
" ' 

u'hmci11JI'i1U!1lfl1~'li1J1J L vl'el6'1~1~1'111lJ~I'111lJ L -if 11 ~ L'U . ' " 
-B''U li1 a'U n1 ~ vh L U'U~ 11J ~ufl~ 1'111lJ Pi~ l iiu ~ mL 1J1VI1~ m ~,"1 <1~ n'U 

i1 ..,j I ~ ~ 
ll!l~LLfl 'll~!1fi1~VIUVI1'11\il11~~lfl~'li!J 

~ 0 v 96/160 v 
~U>'il~~11J11J'I<11J1 ........................... '1<11J1 

i'ln~1lL!1::li1~1'ili'l.fl1'tiLf'l~'l!i~1i~ ii~l'llJ m., 

~ui-ifal;j!l ~11i'l1~11'1~~fl1~ LL!1~1'111lJfi~LiiiJ 

'lla~I'1~1L~'el1Jti>~'ll1'li1J 11J~lJ'li1J L~!l~'il\J LL!ll: 

~lJ'llu~:~u~1aci1~vi'lliiV11~~~ lL 1~fi''tllJ~1~ 1 
v "" ""' "' vo Vo 

VI~ 'illJ VI~ 1'111lJ 1'1 ~ L '1-l!J 'lla ~ ~ IJ 1'lllJ 'li'U N'U 1 
" ' " II ...! u 1 .J ..,j II 

VIa~ (l!J I.Lfl:: lil1 LL V11J'I<11J111 ~11JVI Lfl ~1'!1 m 

1'111lJ~ : 

i:l!l:: 1 l'l#~lll'<~'il~1u'lhn~m:ri'eli'l~1~ 
1m~n1., 

f'i1H1~111b~!!tl>::lJ111.1 : 300,000 U1VI!I'l#~ 

lJ'I<11'iVI ml'\'!!'ll'el!JLLriiJ 



> 
I 
I 

n m" m"''1"' n11 tt"' ~ util. 'U ~a n'l~'VI 'U ~~ LL 1 ~o\' mJlu-;::m ~ fi <JG'! ~1~ 

10. u~uufiU'iiin1.,11'1uLA"""iin'll-lii~"'l-l ua~ 
m-;iil'i'l'l.l~'ll-l'tl<J~\J.,:::111'11'\J (~<J) 

~-·············~--
U(\j(jj1n1(\j'iltJ) 

~'i'Ul-I!JUei1'1.11'il 
,I 'il1nu%''Vl LLB(il11'\J'Il !l:::1m Lm:ijv ,)1fi(il 

... I t.l I o<!l II 0 

'innn'ilm'>l-ln1'>nm'l'>1~ LL!I:t:'li<JI'I'l1l-l'>'ll-ll-I<J'il1n~u1'1ll-l'll'\JU<I::: 

G'!l-11:tina~1"1 1 ~'111~<1 n1'>U'>:::'ljl-IL~OIU 'I"I~UrlU'>:t:'lf1'1l'\J 1 '1.1~'\J~ 
- iii (i\ ~.:~\h ~U'>:t:'ll1li'l-l'li'UB'U~Ldf:U II' 1'U'VIii11m.:~ n1'> U!l::: 

L~'\J'Vl1.:!G'!1 ~'\111.9 n 1 u .i1ua U'>:t:'111li'l-l'liull'li<~.:~'Vl1~nw'i'u L~<J.:!'>11 
-~ 1 1-"'"'' d d .,j '><I.:!L'>OI'U (i)OJLLG'!~.:!'\IIl-11VL!I'll 'Vl'>r~'I"I'Vl'\II';<J'lf<J.:!'Vl1.:!G'!<JG'!1'><1'\J~ 'VI 
.I • 4 1"" 1 • ~ .,j ~ .,j u'>:t:'ll1'1l'\JL'li1!N (il b(i\OJG'f:::mn 'Un1'>'><1.:!L '>01'\JLnmn'U~!In'l:t:'VIU'Vl 

11i'i'u 

- .f1101'\lli.9'.:!L~l-lfi'ilm'>l-ln1'>rl<JG'!'i'1.:!'l:t:OJ:::'\II'd.:! ('l:::'\ll';h~L~!l'\J~ 6 
... ... d "" ..: ' "' 1 .,j ll~L(il!J'\J'VI 12 mv'VIl'I~L'll-1~1'\Jn!la'l1~ m~m'l 'iln:::v:::n<~1 

~~ n <i 11 L {iu'li1~~ L~l-IU n Wll uri~ !JU mw LL!I :t:UI'I'\J~ 1'\J L ih~'U~ 
• • 

ri!la'i'1~l-11n:fiu) 1 ~~(i)U'>:t:'lll-1 u <if~ LL~'\J~1'\JLL!I:t:l'l11l-11'111'\IIU1n1'l • 
ri!Ja'i'1~ uri~'l11'ljl-l'll'\JLLa:::am:Snam!l~rim'>U~'VI1'lii'hu.i1ua 

Ln1:::'11'1.1'\J ( 'VI~!l!l1'il1 ilL 1Vi n1'lU'l:::'lll-IU'l:::'il1 L~!l'\J'tl!l~~'l'V!ii1ri1u • • 
'l1'1!n1'lei1L.f1 !l'I"I'\Jl-IG'!1'l1'11l-l) L vl<J'i''Ufl~l'l11l-l~ (ilL ll'U ~ <JI'I11l-l 

L~ !J(il'i'!lu i11'11'lJ ua::: u '1.11'Vl1~n1'lU !l~ tiu LLm 'll ~<~ n 'l:::'Vlu 
' ' 

~~U'l(il<i'!nJLWl-ILiiil-1 
~ ~ ' 

UH'\J'f!l-1'11'\J~l-1'1"1'\JIJ 
.d <V v .... ' 1.!(..;.,.., ....... 

L YWG'!'\J'U~'4'1.1~1'\Jn1'>l-1~1'\J"1l-l'li<J.:!'ljl-l'll'\J '1.1'1"1'\J'Vl Ln!l LI'IOI~ n'U 
.1'-k- l'l ~ 1 ~ '1"1'\J'VI Ll'l'>~n1'l LL!I~ L u'Un1'>'U'>'>L'Vl1~!1n'>~'Vl'U'VI1.:!G'!~I'Il-l l'l'>.:!n1'>l-l 

~ • • 97/160 • 
'l'U'l!l~'il1'\J1'\J'\II'\J1 ........................... '\11'1.11 l-I'VI1'i'Vl1J1i.9' ~'tl!l'\J LLrl'\J 





"7 

.~ 
(<; 
(OJ 

-c 

'~ qlr> 
;;:> 
c 
r 

"' 



:I 

• 
I 

; I 
I 

, I 

n1 iG\ m>lJ11il"i rn'lil <~~tiuu<~ :mm '!Jc.J<~m~'VIu~~ bb, ~<i'<~:w 1 u'l~l'l~n<~~'~¥1~ 

10. LLc.J'UU~U~f11'lti1'1JLA'l~.ijfl'il-a~FI:W LLf!Z 

f11'lilfl1'W~1:U'Ilti~U'lZ'Il1'!J'U (~ti) 

.. ~ ...... . 
illl!ll!1n11\!';1U) 

•u o 
, 1 , ~'l\J:Uti\JEn'U1';1 

';11nu~,;''Vl LLB11111'1.1~ m~1m Lm'ill'l -;hti~>~ 

- ~~ 1 '11ill'lru~m'l:wn1'i'il1n'Jl:W't!'U ~~ 1111:w nwvh~1'U'lltl~ 

h~ 1 wvh b ~<~FI<~I'IIil'l1'il<~<~u m'l~1b ilu~1'U'll<~~ 1 'l~ 1 wvh 1 u'l~l'l~ 
' . 

nEJG'!'l1~ 

-1 un 'lru~ bf\111 FI11:Whh -ih h tiu~'W'l~\1111~ 1FI'l~f11'lLL<I:: 
'll:W't!'W ~ <~~ ~1111 '11ilrn'l:ffbb 'il~ offm 'il'il'il~~ 1 '11 uritJ 'l::'ll1'll'W 1M 
' 

I I ,4 'J V,.l 1"" II ..j II"" V ..I 
b 'l~i111'W b 'VIti L \llu'l~'!J1'!J'U 111'l\J'Vl'l11J'llti:W<I'Vl LL 'Vl';J'l~ LL<Il:'l'l'lEI:W'Vl • 
.. ~ bbll 111~1 '11 L ~u11 1m~ n 1'lilm1:w'i'u ~ 111'll<JU LL<J ~6'\'W t 'il ~<~ 
FI11:W~~n'llt~~tl'l~'ll1't!'U 

" v .,. d .., o<ll !I 'I 
- nwit~~ b 'li'I'W Ln 1'11 nu FI11:W b111ti'U 'lEJ'U 'lJtl~ 1'1'1.1 L 'W'Jl:W'll'W';11 n 

m'l~ 1 b ilu 1FI'l~ f11'l~EJ~ 1ti'i'um'l L<n h 1<1 LL<~ z 1 'I1F111:Wrl1rill! 1 u 
n1'lLLm 'IIUI\!\1111 '11b~.~~111 m:WbbUUWEJ{:Wih~EJ~b~!J'W 1111!lilfY~/ 
::: "' ...; , ... ..., ..1 ' "1"" '!I'UiiiEI'Un1'l'lUb'lm'lmb'l!i'U111~'ltl'V1 11-1 'i!~1FI'l~n1'l';l::bb'il~ VI~ . " 
~mL~I'I'W'Vl'l1Um!11u 3'iu 

- L-ff1~1:wtl'l~'!J:wtiuml:wrn 'ii'tl1FI<~<~~vhm111 u<~::'ll:w'llu 1u 
, , '\J , 

.J/ ~ II.... .d al ~ "' tf tV 1 ...,j "" 
YI'W'Yl Ln<l LFI!J~ L 'VIti u'l::'!J1,t:IJ'VI'W5Lc.J !ILL 'l'l'l'llti:W<I'll11<'11'l Ln!l1n\J 

" 
1r~'l~f11'l bb<l~'l11b6'!'Wtic.J<I n1'ltl~m m:W:IJ11il'lf11'l, bb6'!~~5~ n1'l 

~ 1 b il u n1'ltl 1h~ 1 tJ ~~ 1<~ bb<J ~ 6'11 :w 1'll1 m1 'il 6'1<1\J hi' L ~ t1 1 '11 

tl'l::'ll1'll'W Lii~FI11:W b -ih 1 'il~-tl 111 L'il'W Lb<J ~ L ~t~li'u 1 um'l~1 L ilu~ 1'1.1 

'!JEI~ 1FI'l~ f11'l 

u 0 
• 100/160 • 

'l\J1ti~';J1'1J1'U \11'1.11 ........................... \11'1.11 

--., 

:WV11'i 'V11'11li' 1'1 'lJ ti'U LLrJ'U 



I ..,........ t.f (L.I !:41 ""' V ~~ I V 
""'" IMt'l''\""q l'lfil<)"f'l'l"'i"' I'Dh"'f'l, JIL A~LLfli.~tJ~fl~~'Vl'U?I\lLL1~ft€llJ b 'U':i~~~fl€l?I'S1.:J 

10. u.~utliju~n,>~Twtfi>'OI~ii~-a~fljJ u.11z 
m-;ihbui1!J'll!l~tl>z'll1'li'U (~!l) 

b/1/--:.::~.~ ...... 
u1~<11J'Il1~ U'IJ(\J1n1'1J~'ill 

.I 
~'i''Ul.J!l'Uei'11.11~ 

~1nu'l~'ll LLilomui !l~1m Lm;l~ il1n~ 

• I .. ~ 

- m~~~lff~flru~m~llm~~~~1lJI'I'l1~<1!lU~~m~\'IU~~~~•~i1mJ 
:il'i' ~'~ll tl >~a~ fi ~ ~ !l ~ ~ lil1lJ Iii 11 ~a au n 1 ~•h ~ ihH11J'll !l~ Lfl'l ~ n 1 > 

1., ~ 1 vlvhl1 ~~'~~ 1ua~ ll1~ ~n 1~'ll~u .fl~ .,~~~rieJ<~~1~u~~.,~~ ~ 
• .... .... " ..1 .... ' .... ~ 1 Q 

~1~uum~ lJ'I11J1\'IU~~m>n~~'llm~~•nuflru~n~>llm'l ~'~~111fl 

1~~1!Xmflti'l~'li1'11U~-if1ll1:ilii1u~1lJL'Uf11'l~~mllm>ohLiiun1> 

l11JJu11 fl ~ ~n 1~ ~~~ ~ ~ ~ n 1>1n ri ~n ~~if il ~l11\'l ~,lJ.;(~ ri11<1u ~ 
lJ 11ll'l f11'l ufil. 'll bl.~~ ~g ~1 ~1 L\Jn'l rihfi ~ fl11lJhJ L -if1 h'I1~!Hfi ~ 

~~m~\'IUM!l'!llJ'liUli'u~ ~!l~innii~m~ll m~l'i1 ~ iiu~11J'II!l~ 1 >~ 1 vlvh 

l1ll~~1u<1 ~!l1~ Lm~'lluu tl >~n!lu~h ~ lii'1u \'1\J~ 1 nmfltl ~~'111'11\J 
' 

lii'•~~\'lutli\'l~~flru1£i lii'1u\'luinnh~1vlvh u.~~lii'•u\'lu~1nmfli'll :il 
'U , , .... 

o tv q ~ ...,J( 
~1u1uml1u 33 flU ll!l~flti>~n!lu~~u 

!l~R'lh:n!lu 

- lii'1~~'111J~1f1111FIU'l~'ll1'li1J il11J11J 24 flU lJ1~1f1n1'l<l'l'l'111 

,~vnmii!lniff~,~!lnmau!l~!l '11~!l'i5m-;~u1~1i11ll'l~~u~un1> 
m'lm'llll~<il1'll'll1i11u'11~iff~h~1vlvh ,~u1u~~ 1 flU tl>~nilmi1~ 
u o o..l ,.,J o 
m~~'II1J~1nlil1umm~'li1J1J '11lJ\'l 1-15 'l1lJ 15 flU '11lJ\'l 1 1>11U'11L'Il1 ' . . 
,.. a. o o..i ,,J r.d o II .et o..l 
'11\J'II!l\J ~1u1u 1 flU l-ll;j\'1 1 '11lJ'II 4 l-llJ'II 14 mu'il~m~,lJ '11lJV1 

1 W1U'11'111~m~Vi~ 'l1lJ 4 flU lii'1LL'IIU<ImLn1>1mn~i11u~Lm~'ll!l1J 

1 FlU lii'1L~'I\1J<I111Lf11>/lil'lf1'lB1Ulll<I1J1lJoUVL'Illll 1 FlU lii'1L~\'11J<I111 

!l~Rm'!lll'll1.iln1~'11\ll.l 1 flU i>1'1LL\'11.1f1~W).'l-ifJ1fl'11!l~'Vh~1~ \lUL'lllil 

W1U~Lm~'ll1J1.1) 1 FlU 'l1llli1u1u 24 FlU u<~~<m1uil1u.'l111~1•w:il ' . 
1'1'j~ 

~ 0 v 101/160 v 
~'U'l!l~il11.111.1'111.11 .... ········ ............... l-11.11 

-----

!Jl-l1'i'll !J1!1'!J'll!l1.1 LLri 'U 



,'I 
i· .. I 
i' 

I 
I 

. I 

::I 
• 

. f 

10. UJJtlti~min1~1"i1'1Jtfl~'1:1~11~-li~R:IJ ttgtz 

fl1~ii~'ltl~'l:IJ'IJ<J~ti~::'IJ1'1Jtl (lli<J) 

j .... ~:..~ ..... 
(u1~<"~:u'IJ1~ U!\J(!!1fl1'1J"u) 

~'i''U:U!l'Uel1tl1';1 

';11nu'i,;''VI LLi'im1ui <~~1m Lm;g~ '\\'1n01 

~ ,, '" 
.~ ~~ .;' -~ "' J • ~ • • '~- -' 

. ,1Ji~~m~~~j1QUU.~::um'IJ~~m£~'1i~~u'li'Jtlil:U;.~ 
j'\, • :!" ' •~ ~ ~ 

- l>i'1LL'VIti~'V11~1'11\mil'\\'1t11tl 3 Fit! :IJ1';11flfl1~<1~~'VI1'~1:1Jntl . ' ' 
~::w:h~ m~:um~i>11 tt 'VItl'll<l~'!l:IJ'IJ\Jnum>:um~l>i'• LL 'VI tiL>~ 1vHh 

LL<l~<J~Lw>hLL'VIU~bOJ~ib11:: • 

- l>i'1LL'VIt1~1flh~hHh 'i11t11t1 1 Fit! :IJ1';J1flfl11LLili~l>i'~'li<J~ 

h~ 1 vlYh LL<J::!if<J~ L iJu~UeJ1t11';1 1 tlflTll>i'OJilu1 ';I bL 'VItlb':i~ 1 vlvh 1~ • 
LLgt~!J~Lt!l'i1LL'VIU~bOJ~ii111~ • 

- l>i'1LL'Vlti';J1fl.f11FI'i''ii '\\'1t11t1 5 Fit! :IJ1';]1flfl11LLili~A~'ll!l~~11 
~ . 

~1'1Jfl11~~'VI'i OJ il~ L :U~ L 'VI11 1.J LLrl t11~el1 Lll!l'l'lti:IJ G'I11FI1:1J 
0 ..... v 0 .... ..... "" 

u1 ~m Lll <J<It11:U'IJ ~ L 'll ill mL 'VI u" 1n <11tl n~ 1u !l ill <11'VIm >:u~ ~ '1'11 01 . ' 
il~L'il~L 'VI~1 ~Lb 'Vlt!lhun~1t!'Vlii1'~~1ti~~'VIiOJil~L:U~ L'VI11 ~LL'VI\J • • 
i!TU m1t!'VI'i'W ~1 fl ~li~~:IJ'IJ1 ~ bL<l~ ~~ bL10Jif!l:U~~'VIi OJ ill: L 'il~ L 'VI ~1 

v tl ... .... ...,Jt 
fl1~<'1~1'VI'lfl1~:1Jfl1~~'ltt'VItl ':i::'IJ1'1Jtl :IJ11~<ll:b<J~OIOI~tl 

1) ~OJti~~'/lll>1~eJ1Lil!l L~<IG'I1~'VI1<1lJ'IJ'IJ1LtlflWVh~1\J~ 
q ' ~ 

<'I~~'VI1Firu:: n ~~:u m~, LL<J::'Vl ~ 1~ru1~1~~~ L u e~u Fl ru ~ m~:u m~., 

2) fl11llfl11U11~l:fl1~1'11~~1'11LL'VIU~FI~1111Z 4 u U'U~~LLili 
1~'i''Ufl11ti1l:fl11'1LLI'i~~~ LL<ll:<J1';1 1~-i'Ufl11<'11~'V11'VI1<J LLI'i~ ~~ L '\1 
L iJwm:u fl1~ 1.1~ fl 1 tl m ru~~tl~1 n 1'11 Lb 'VIU~ LOI CJ fl1~!l <I fl ili1:1J 

..J ' 111l:'VIfl1'VItlil\ 

3) 1 ~Ufl1~<1~~'VI1 LL<ll:LLI'i~~~FIWl: fl11:1Jfl1~"1 '/lOlL 'VI:IJ L ~L<'i~';l 
iu111 e~ 1 um:uiluiuuu ~~ u.llil'l ru:: m~:u m~'IJ 01 L~:u~u11~:: . ' 

4) me~'VIiii~m~<I~~'VI1LL<l::LLili~l>i'~Firu::m~:u"1 '/lili1'VI!.ime~1u 
u t•~ '" d v 30 1tl 'VI:IJfl11~fl<J'U1:1JFIWl:fl11:1Jfl11"1 LW<JG'I11~ 

u ' v 102/160 v 
1'U1<1~ ';11t11tl 'VItl1 ........................... 'VItl1 

;l "";'·-~t. 

--..... 

:IJ'VI1l'V\ C1 1iii CJ 'II tit! LLrltl 









m~:U11il~m~'ll'il~ n'Wbbi'l::um:ll~l'l m::vru~~u 11i1fi'il:u 1 u~::tJ:: rim1~1~ 

11. ~'l.IU~tMn1'i~1'l.ln1'itl'i~'lf1if!J~Utl 

11mn1'i (~a) 

a ~1~110 til a~ -B'Ii1 b 'ilU ria hi\iiii11'111!J b ~ mi'u Iii a • 
1 Jl ..,J ..., "" 

'll!J'Il\J \11V'i'il1J~\J'Yl 01H\11blli1V!JLL~Ubbi'l~ 
' 

!J1 lil'in1'iUEI~ nu U.61 ~ LL fi1. 'IJ ~61 o 'i ~ 'Yl\J~~ LL 1 \11\1' <1 :U 

'Yl1~~~A:U ~~iil'l11!J\"hfll1)b U\JE1~1~ 1i~t Un1'i611i1 

A11:Uoni11bL!J~ Lb61 ~-if'il'l \il0tl~1i'I'IJEI~~:U'Il\J ci~~l'lffi \J 

m'iati~•:unumh~~U~l'I'IJ'i~vrh~ LA'i4 01'in1J . ' 
~:U'IJ\J 

'\Mou'i,;'Yl LL5i1111U'il <I~ 1m LEIL;gV ,)1rli11 

. ~- ~ 

. >'G.".' : . ' . '·~ ~ ~. '. :~: 

'~'l,\'~n~-.,~~~ilti'L~,;:·ut}L~~~A~VJ1!a~~t~.!~ll . 
" 

('If) 01'iU~'lU~'l!J-i1Jf'li1'll'l1'i'UO~ Lfl'i~01'i' 

- bN!lLL~~ifol;fi'ILI'I'i~n1'i ~1'l.l~o·th~'IJ1~m1u6 
·' ~ .!1 'Yli'110'Yl611V'iubL1J1J \11~\J 

'IJ .. :; • v J'..; .... 
1) lili1llii~U111U'i~n1f'ILL~Un1'iO'ill'l'i1~1u~u'Ylmmu 

~i11<i1fi'11JI'IW] L 'liu u'imul'lmuvirieJl'l-i14Lfl'i~n1'i vi'1-11n1'i 
~ A I 0 ..,j 0 t' 

'il~ fl n1 'i1J'i'Yl1'il'l'l\J li111Ji'l bn1 ~'IJU'l.l 'Yl'Yl1 n1'il'lil1'il~ fl fll'lllJ'IJ'l.l 
' ' 

L01~'11'4U Li'lulli'u ~-i!l:u~~ LL-ii'4'li1'll'l1'i~1\JL~V~Iii1:Ul'I11!'1JeN 
Ill I I 4 I II 

'Yl:U1J1U/'IJ:U'IJU !l1J1~1i1EILU'il~\il61'il\11'i~1J~L16110'ili'l'i1~ . ' 
2) <ijm-if1'YltJ1vilJ1i'l'llU~:uwufil'l~-il'uvi th~mu~1unu 

tiu 1'1JlJ'IJU L vi !l LL 'VI 'i m 1'i~ n1 'iU 'i~'IJ:U 1 u n1 'iU'i~'IJ:UU 'i ~'IJ1 fl:U 
'IJ ' ' ' 

'Yl~u1u~ 1\J'il'i (~ ~ 1 u-il'u~ .!1umm~'11'4U~1 L ilu ii'il m'i:uO LU u 

U'i~,)1'Yl o L~OUEI~ LLil'1) n1'iU'i~'lllJU'i:::'IJ1fl:Ul'lil1'il~ Fln'i'IJ!J'Il\J 
' 'IJ ' , 

d 0 I """ 1.1 1 
Ln1~'1l'l.j\J L~!l\J1Ll'I\J'il'IJ11l'l1'ifl11:Ufl1J'Yl\J1'll!l~ fl'i401'i 

) 
~ • • .,j -'< v < ol .J ~ 

3 'il\11L'il1'Yl\J1'Yl!J161'1JU":U~Uli'I'I1J u~ LVV:ULVV\J'IJlJ'IJU 
' 

1i11 mil'l'l1 ~fli'1 L~auvieJ ti1oil'l'lmuvi ri !ll'l~141 'i 41 'l'lw 1 L vi<~ • ..1 ""' .3 ..., .... I II 

l'l!l1Jil1:U~61m:::'Yl1J'Yl!l1'ilLni11'1J\J01J~:U'IJU'il100'ilm'i:uoeJl'l'i1~ 

1 1.,,IA~ I ... V ill ... '"II II ..,j_ 
'i4 1011 'Yl10'1'11J11lJ'IJ'il'i€1~L'iVU 'Yl'i'il'll!JLi'IU'ilLL\J:::'VI61\11 

~61n'i~'V11JJu 1muLL-if~~-i'1JL'Yl!nLVlU1hlu~u1h1uVi 
- <iji11'1-11'ili11'Yl:U1V'li11'Yl~m1'il'l1'i'IJ<J4 h41'l'lw1 u.'ilmhmui 

U'i~'ll1'1J'l.IV(11 'll~o~1m\1fl'i~n1'i L vi <11 VlU'i~'ll1'll\J L1ii11fl11:U 

L if11'ilvi-a'i11b'iJULL61:::L ~!llYUI'i'ilLfl'i4 n1'i 

~ 0 
• 106/160 • 'i\J'i!N'il1\J1\J'Yl\J1 ........................... 'Yl\J1 

?~ 

~~ v 
'l[in1'ilill'l'il'lt>l : 

PI 0'1;1 LL61 ~<i1'i'l'ili'lfl1'VHf'l'i'!;Ji1i'il ~4A:U 

n1'ii'1J'HEJ:U61 'li11l'l1'ibf11~n1'i Lb61~fl11:U • • 
fi \11 L ~ U'IJ <I~ fl-i'1 ~~<I \J U 'i ~ 'll1 'IJ \J 1 U ~lJ 'IJ \J 

L \>1 V 'i <1\J LL61 ~ 'IJ :U'IJ \J yj L n 1J lfi 'l <I ~ 1 ~ l'i 'If U 'Yl1 ~ 
' 

~4 LL'l\11\l''il:U~W] ~~EilJ~~ l'l'l1lJfii11 L ~U'!JEI4 
' ' Vo lloV...,..., '.q 

l'JU1'1J:U'Il\J fJ\J1'VIO~IlULL61:::1i11 LL 'VI\J'YlU11!41\J'VI . ' . 
.,j • 
Ln1!1'1l€1~ 

l'l'l1:Ug : 

U61::: 1 fl~41i161!li11LU'li1n:::v:::riol'l-i1~ 
1A'i~m'i 

------....._ 

~ ~ ' 
lJVI11VIfJ1flfi'?JfiULLfl'U 





.~ 
r 

•t» 

-· 

,
"" r c:: 
i'l 
"" c:: 



12. LI.N'W\J~lliim~ti1Uf11!i1~1l.!~'U I 

en1hau1jj'CJIJ.{i~l'l11lJU{iilill.fi'a (~<J) 

mm~~<~~m1lJ~u~.~.~~'lla~u'IJ~1{1~1~ l~am~ 

rl1~1J~LLl'I'IJU!jlliim~LL<l~lJ1ill~n1~L~mJ'il~n'IJ 
LL<l~LLm'll~·mm~'VIU~~fli<l11 

0 .... ... ... .... 

f11~~Ul'l <I fl~~'VIU ~11J!l1'111'il'IJ1lJ!J f111lJ 

U<l !l ~ fi 11 LLil~~~ LL 1 ~.1 <JlJ1 'IJ~~ 11~ ri !li1~1~Ju 
U ..,j e. 3 I I II 

l'l <I fl ~~'VI U~<l fl 'VI !l1'\l Lfl ~'IJIJ LLfl !'IIJ~ 11J fl 'il ?1~1 ~ 

Ll.<~~'l'l1l'n~1'1J'II<J~lm~fl1~ 1~tLri U'IJ~1tl1'1J 

~~LL1~<1vlJ1um~vh~1'1J t'liu ~'IJ<l~'ilm L~CI~~~ 
LL<~ ~-u 'IJ~11'111lJ 1ll\J<~ v ~f( a1 u n wvh~ 1u ri <Ji1~1~ 

L"llu!l'lu l'i1UN{lm~'VIU~1'1J<J1=ii1vu1ll'ml.il~m1lJ 

\Joo~fla1m~a~fhtiiun~u ~unu1i~'i11Ji'iu 
~n~'il1f1M1'1'11.1.1~'illJL'Wrrmii~'ilJL~?IlJ 
m~~fW1'll1fm'Vl~"'W1.looMtJ Li'!u!l'lu 

~~Ju ll'l~~m~ihhi'n1~'W~LLNuunu1im~ 
~1'1J?f1ij1~ru~'II/<J1=ii1<J'IJ1JJCJ 1'111lJU<~<J ~fitJ 

LL <! ~ ~ ~ LL 1 ill <1 'il lJ ~ 'IJ L ~ !l'IJ 'il ~ ti U 1.1. <I~ LL rf1 'II 
N<~m~'VIu1'11va'lu~~~u~1~<1ill 'l'l~'illJ~~n1~'1J~ " . 
lJ1\ll~n1~~~WI1l.l 

,lii11f1U1~'VI LLIJ~11U'If !l~Lm tm'i!a 'ii1ti~ 

L~lJ1LI.mnuv1 

L'V!~t'l'l'l~~ill~m11~'iurm~v~L~CJ'IJ 

1 -.J~1"""'..1.... ~ v ... "" - umru'V!'il~ ~lJ'VI'I'Ifl!'IU~1U'II1m11'il~ill'il~lJm~'il~~::uu 

i11tm~Ul.fl!'l LL<~~f11ij1~~Ulilf11 '11t wa~'l'l!ll.l.<~::~v~unllii ill1lJ 
4 ' .J .J v 'v ' ·' 

lJ11111jj11.J ~~'ilfl~~lJ1!lill1~1 'V!Lfl!J1'11!l~ ~~LLn u~::~1~ 
..,j 0 0 I .oil q 

m::'VI1'Ni1151~ru~'ll 'VI 7/2538 m~'IJ~'ii1'1J1'1Jf1'1J~1'1Ji11'il'I'I'IJ'VI 
,J..., I II ,!"~ V 

'll!l~!l1!'11~'1'1'1'1fl'll'il~f11.J~1'1Jfl'ili1~1~ L U'IJ\ll'IJ 

<J1'il1vu1jj11 1'111lJU{l<Jiilfia IJ.{l~~~LI.1ill-.\'<JlJ 
.... u v v t .J 

- 'ii~<JmlJ~1~'1J1~1'1J/l'lf11Uf1lJ~1'1J IJ.<l::f1'1J~1'1J 'IJL~'il~fn1lJ " . 
u<~v~fitJ 1 'IJ m~.Yh~,'IJ~ L~ tJ1 tium~riv<1~1~ ~1lJCi~ ~ L~ 111-li v~ 
d 
!l'IJ1 

- ~ill1 '11ilvumrul'l11lJu<~v~lia1 "Um~vh~1'1J 1 '11f1'1J~1'1J 1 oij~,'IJ • 
<JU n ~ru ~ ~ n <111 ~ m L ~lJ1 ::fllJ tiUfl.f11'1'1 fl1~'Vi 1~1\J LL{l ::ei''IJ ill ~1 11 ~ 
• . 

~ 4 
!l1'ilbfl~'II'IJ 

u .I ' d 4 .J '1 4 v 1" 1"u - 'il~'lufl~ru L!'l~'il~lJ'il'VI'il~ '1Jfl.fl1'1'1~ 'l'l~lllJ 'iJ~1'1J ~flU 

f'IU~11.J 

- ~~1'11il~::uum~i11~1'ilf'l11lJU<lll~litJ (Safety Inspection) 
" ' v.J u~ o .J L u'IJ ~~Cl:: 1 ~ill Cl lJ!JU~lJ1 !J~'IJ1'VIf'l11lJ~Ul'l ~'ll!JU LL<l ~!l1'1J1'ii'VI 

oil'm'ii'IJ 

~ • v 109/160 v 
~mll~'i11'1J1'1J~'IJ1 ........................... ~'1J1 

., 

u ..1 .J II ..j "" ~ .,; & 11 
ll'IJ1lJCJ'V!LflCJ1'11ll~ LflCJ1flU.fl11 fl1~UJ L 'iiU u1CJ'IIll~ 

u ~ ::'iJ1 'll'IJ LL<~:: m 1lJ L w CJ~'I'Ill 'llll~ n1 ~u'i n 1 ~ 

1 J( .J~ ~ 
f11ij1~1l.!~'IJ 'IJL'II\11'1'1'\J'VI~Ul'l~'iJ!JU 

~ 1"4 -'< '• I 1 .J ' - 'ilf1 ~lJn1~61lJ.fl1~1l.!u~::'iJ1'iJ'IJ 'IJ'lllJ'll'IJ'VIllCJ . " "'1 ~ .Jq u ll1 r1 Cl 'IJU ~ L 1 Ill 'VI lJ fl1~ 111 ~1 'il1 f1l'l <I fl ~~'VI U 

~~ LL 1f1<1lllJ'IIll~ lr~~~m~ 
d "''I I II 

1'1113.JCI : 'VIfl 6 Lf1ll'IJ\11<lllill~~CJ::L1mfllli1~1~ • 
Lf'l~~n1~ 

fi1HI:;hv1illvu'i'~111ru : ~111llcl1'1J 
" 

~uu~~111rum~rill<1~1~ Lf'l'i'~ n1~ 

3.1~1'i'VI 111li' Cl'li!JU LLn'IJ 



;;:; 
0 

"' oci 

~3 





;:> -c 

~ 
"' "7 ~ >p ri ilw ,.~ ~ "7 a ., 

~ "S 
,_. r ri ~ r r r •ill V" 

"' ~ '"" ~ r 
!"' '";;:: r "" ri r c ~ ~ " ::;: ;:> "'- .to" V" "' V" "' r ri <c;;;< ;;:: ~ "7 r ·c -;;> :;:: 

•c V" -;;> r p "' c r ;:> '"' -.:;:: ., .,. 
"' r 

ri 
;:> V" <;; "' 

,. V" c: "7 ::;: 
(i) r ., p• 

~ "' ~ "' r c c 1:{; ... ilil ";;: " o;:;. "' ~ 1:! "' 
r "' "' "' "' "" .~ " 

(i) 
r V" r "' '"' :S 

;:> "" V" "' ? V" c "' .,. ~ (i) (i) .. r 
;:> c ;o· r r "" -c "' 

V" 
to" 

·~ ~ 

'"" 
~ ~ :;:: .,. to" -..:;:: "' r "!:: r ;:> c ~ ~;:! "' a V" .,. 

~~ ·~ r ~ 
-.. 

.~ 
:;:: g ;;:: ~ r c 0:: <G;;"< ;:> "' " ;;:: " ~ 

(i) "' " 
r ~ V" .,. .,. 

-;;> :;:: V" c ~~ •.,;; .. a (i) " ·~ 
(i) V" V" V" "' "' ., ,.;:; r c 
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"' ~ ~tr~ "' 
"7 

"7 •E (i) V" 

g·l~ "' "' "' "' ''!:: "' "' ";;; "' "' "' .,. (i) to" 
.,. c <~s ,-c::; r ";;: 
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"' 
::;: 
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13. l.l.ii.Ju\Jl]llii m~~1um~Lnlileiu 11rnv~1 v 1.1::; ~ 

(~'11) 

'
1 'i11f1\J~~'VI LLfli1111ti'll '11~ Lm L<JL;)tl 'ii1rllil 

' "' ·~~ ~ ., > • ,.. ., ~ 

. :U;if)'l;n:l;a\1 a~ Qtll.l.,.l'l ~ufi'l 'llli.J~ 1),:{::'11,)) a~ U:'lj)"' it2! . 
~ 

• ih~\J\J'Vi'1llil~1'ii~\Jfl!\Jil1l1ti1 (Steam Sampling Line) 
.do~ 1~1 Ll1'11\lTU1LL<I~ '11\l1 Ulil~1'ill'j!\Jfl1l1 

• ~~UUiilLUiil (Blow Down Valve) L~'11~~\J1tl1l1'i11f1 
' ' .. ~ 1 ~ 1 v 1 v 1·' ~ .,J ?111Jl'l1~~1il'li'11~Lm'11~1i.Jl'llil El\l1 '11~~\J1tl lill'l~lil1f1 utl~'VI 

L'I1:U1 ~l'I:U LL<I~U<I '11\il.ti !J 

- &\lil~~il\l11Jrl\lr111:U~'11\l'liEI~~~\J\Jvi'111mhL<I~tl1~El\l L .;j'11 

m1:UU<IEJiil.titJ~mm\Jl]u'1i~1u 

- ~Iii h1~ '11U mrutJ El~ fi'ueiu Ill ~1 EJ<bti\Jf'l f'l<l~ L '11:U 1~l'I:U lli1:U 
' ' 

f'111:u'ii1 LUU'liEJ~il n-.tru::~1u 1-iinu L'if1'11U1~'11 ~1~ L fia~l1EJ LLflt: 

L '11:U 1l:l'I:U n\J 01~\J fiu'1i~ 1\1 

- ~ liiL'if~L'if1'11U1~f'I11:UU<I '1Jiil.titJ Iii LL61LL<It:lil~1 'ill'IEI\J m~ • 
vh~1u f'I'11!Jiil LL<~ LL<~~mu R:u1-ii~ m~<11:u hi'11\Jmrutl'11~ ti'u . ' ' 
eiulil~1tJli1U'ljf'lf'll'l1-iiL '11:U1~l'I:Uiil1:Uf'l11:w'ii1 L U1J'll'11~~1u 1 u'!lru:: 

ul]u'1i~1u 

- ~lil'l11'l\Jmru~\JL l11i~'llillil Lf'l~ LLflt:l'I1:U1~mf'I~'11UV1tJ 11'i'\1 
, • .,J q 1il .It .,J .,Jq~ 
L1J'ii11J1\l'VIL'11:U1~l'I:U LLfi~Liil~tJ:U 1 1Jl1\l'VI'VI:Ufi'ilm~:Uf11~ 

n'11?1~1~~'111'iln'111-iiLnlil-.i'f'IMtJ 1~ 
~ 1 Vq ol )( V 1 V 1 V ~ 1 )( .J 

- 'illil '11:U'lllil u'ii:Ul1tl1\J16'1L\J'11~\li1J 1f'l'11tl '11\J~f11~ 1Jl11J'VI ' . 
• v 

f1'1Jl'l~1~ 

Jt .l.l ' Lv ~ ~ v ~ -~ 4 Lv 
- l11J'VI'VIEI1'il'ill:f1El '11Lf11i1El1J\li~1!J \ll'1l~lillilu1!JLiilEI\l '11 

l1Um1U'VI~1\J 

~ 0 v 114/160 v 
~\J~!N'i111J11J'I11J1 ........................... '11\11 



:I 

j!' 

1: 

I 
I 
! 

~111~~ 2 (l'i<J) <f'lULL>J'I..nJl)lliirmm~1n11D<J~n\mmmtil'Ut:J<~m~'VIu~~Ln~.I'<Jl.IL'W>~t'J~nml~1~ 

:· .. t'Ii~:fft~)N~,~~~~j~~ / ~,. 
13. LL~'Utlljlliifl11~1'Wn11Lii~a'U~11!J~1eJbL'l'~ 

(~'il) 

c""""~""""" 
'I' 
'il1nu~~'VI LLfim1u'll u~1m Lm:Uv -;\'1n{;l 

t-r~il' ~ '~ • 4." "'~~ • 

~ " . . ,, 
, • ;l.i'tA1fl,~1tJtl~tl'WUtlZ,~Lfll.'tl~flfl:i::VJufi~~ ~~ft B,!.l 

~ - w ' _,.. ·• .... ~ - ' v .. 
o ~~1~Vo b.J',J~' i'J 1 

LL<l~fl1'11'W~U~fi1J l.J 'VI'VI1~1'U 'U'I1'W'VII'I~fl<l11L 'UL'ltl1'W1'W {;lt'J 

tl>1fl'il1flLfi~B~DB~tl'Uel'U11111t'Jli1'UUflfl<l 
' 

l11'VI~U f11'i'M {;! ~~ LL<l!~ rial'!~ 1~'\J ~ i1f 'il~ fl1 Lihm 1'i' 1~ t'JU ~~'VI 
~~u L 'VIm~iltl'l'~<Ju fl1'i'ilh'i1~1'W 1~t'Jt 'U'Ih~ riaa~1H~il 
" L~1'VIU1~fl11l.lti<JB{;IIit'J ('iltl.) LL<l~1-rrifmJl)uiiil>i'11Jfl11l.l 
tl<l 'il {;IIi t'J 'el ~1~ Lfl ~ ~fl'i'{;l '11 ~'ell.J~~ Ill 'il~lj fl1'l'l1\l1 'ill'!'elU U.<l ~ 
'VI{;Il'fuun11M{;I~~1vnl>i'l.l111l'l<1'W1~t'Jifl1n'i'~fi1Ufll.l 

~ " ' 
ri uu m 'i' LM lJ'i'~U u 'il ~il n 1'i'l11 'i'1'ill'! uu m 1l.ltl<l 'il {;IIi t'J 1 u n 1 'i' 

Vi1~ 11J 'U'el ~ Lfl~'el~ t:l~ 1111 utl 11'11 t'J'Jii'VI ~?! 'elU LL 'l'~ el 1'11'11 t'Jtl1 LL<l ~ 
'VI~ l'!'elU?! .f11'11n wvh~ 1'U'U'el~ ~u\h !i't'J 1{;1 t'J n1'l'fi11JI'jl.l'il1fl 

'J fl1 m ~~1!>i'~u 'ellJ qj 1111L Vl~ 'i'1 'ill'! 'ilU Lfl ~'il~ ~ ~ 1111 utl 11111l.J 
" ' ..... .._... ..,. .... 

'11'l~'l1'UUqjqjm'l!1'1!'111fl1fl1 

~ 0 v 115/160 v 'i'U'i'!N'il1lJ1lJ'VIlJ1 ....... '" ........ ' '" '"" 'VIlJ1 

' ~1~7n:i-;9if!~:ll.l~~7'ilaal.J, ' ' . ' 

· llU~t~~~u .. ~. ' +-. • . ., !!}> 

' ': ldv.•·, ' ~tlf)'l'Z'VI\Jfl~ LL 1f)t'!S,3-(,, . 'itlf{fl'tli)\J ' ' 

----

l.I'V11l'VI t'Jillt'J'IJ'illJ LLrllJ 



I 
I 
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' ' 

: I .I 
. I , I 

I 

·I 

ll 
:I 
; I 

LlJ~1!J1.1 2559 

- li~u~u (CaC03) \ll1llmll1ilJVi1!.19''hU.Wlh fiB pH 4.5-5.0 

1Vil?iuu~u o.51'i'Wl.~ li1 pH 4.0-4.51Vil?iuu~u 0.5-1.0 i>iu/H 
" " 

u.~::li1 pH ~wh 4.0 1Vil?i~u~u 1.5-2.0 l'iu/t~ 
1,ft., .:II 4 ft., "' d 1...... ..,j ........ ....~ 

- l'lu!J'Vi'!!l'l\11 ll'l'Bu!JV!llfl L'Vi<l Vl\?11.1lll'llJU111'Vl1~fl1!J.fl1'11111'lJ1.1 
' ' 1-., u ( v v ) 1 - - .!{ .I - 'll!Ju'!!lJ CaS0.·2H20 l'l11lJL'!JlJ'lJ1.1 100% 1.11111.1U'l'L1ilJ'I11.1'Vl 

~~'ii!J1~Li'!u~u1'!!~n (L'!!u B mll1ru 369n1~n~lJJt~ 1'1fu o 
\J'1ll1ilJ 16 n1~n~ll/t~ LL~tL'!!U E mmru 357 m~n-i'll/t~ 1u 

l'l~~U.1fl) 
~.1 , - ~ ( ) " ( ) V .lu - mru'Vli'I1Bt~lJL1.1!JlJ Al LL~~LVI~fll'l~ Fe 'ilt111B~u1Ul'l.fl1'11 

" . " 
~u1 I-1Li'lun~1~ L\?I!J 1-b\Ju~u L -fil!mn'iiu ~~ l>i'B~ 1 1-1~ L ~!J1'1l1!1Jvl11.1 
~uLi'lu~1!.11'1'1u.u::t11 

~1flU1~'Vl LLiilil111.1'ii B:~Lm L!JL'ii!J ,j1t'J111 
u • • 116/160 • 1U'l'';N'i111.111.1VI1.11 ........................... l11.11 

- \ll11'il'iLI'l11:i~l'h pH, ESP, CEC, SAR (Na, 

Ca, Me), EC, Al U."<lt Fe 'VlflU '11-r<lll~~\J-i'u\J>~ , ' ' 
~1.11 '11\vi'll 11111Ji11.1~ ri1V11.1\?I !'h 1l11vi' 1111lJ ~ 
ll1\li1Ji1Uri1l11.1111 1 I-1\J~mn~ L ~!J1'1l1!1Jvl1U~u1u 
fl11U~UU1~ ~ ilJ.fl1'11~1J~B 1\J ~1J fll1~ilJ.fl1'11~1.1 

'ilt<l~ L1JlJ111l':iJi11Jri1VI1J\?I 
~ v 

'<lti11J9l'l'1'il1\?l : 

1) U~L1ilJ'lJ"<JUU!JL~UJ1 1 lL'!!U B) 

2) U~L1ilJ'lJWUBL~UJ1 2 lL'!!U C) 

3) U~L1ilJ'lJ"<JUUmnuJ1 3 (['!!u D) 

4) U~L1ilJU"<J-wnJ1~~ 2 (('!!u E) 

1-1) 

-;hn\11 

'ih'iiUQ!J) 

~ 'li11.11!1J fl11~ ~ LL 1 111fi'Bll 
- u ' :tiVI'l'JVII!I'lf'II!I~I'Pl, J lL m I 



2. U.N1J'llljtmfl1~~1'1Jfltl.lll1'Wtl1n1A 

bl'l~~n1~ 1 ~~1 'l'lYI1'W<i~~11J<l~t!1111Lfl1~'ll1.j1J 

'llt~~u~~\'1 LLum11J'~l t~~1m Lm~v ,j1n111 L\Ju 

1 ~~ 1 vlYI1~1iii1'llo~~:u'IJ1~ L\JuL ~m VIM un1~ 
Nl~n~~u.a1'l'lYI1 ~~d~1flfl1~~fl1!11U.m~ 
U~~Ui1JNmm~\'IU!1f11Jfl(lJ.f11VItl1fl11'1 VIU11 fl1':i 

• • 
Iii 1 L ilu 1A ~ ~ 111 ~..r ~1m~ EJ ~Iii 1L'W u 1111 t!1'il 

nt!L ~LiiVlNm~ fl':i~\'IU~tlfltl.l.tl1'Wtl1fl11'11~ l'i'~d 
Nm m~\'IU~11JA tl.l.fl1'Wt!1n11'1~1 fln1> 1 ilh'll • 

A ~~ J{ A 1 A 1••'·" :; o~~:U'IJ1\i\Lu1JL'Iltlb'Wm~ 1Jfl1~Nm~m~LL<1 m'I11J1J 

~ ~ ri 111 iLii Vl n1~~~u 1 v a1 ~:umvht<J t1 mit11 ml'l 
" 

1~ LLri n1'll.a'm 'l'lt~flVlt!tlfl1'llii\ lh'llt!t!fl1'llii\'li<J~ 

11Jblli~Li11J LLm~qum~t!<J~ ~~d'il1flfl1~U~~LiJ1J 
n1 ~u<i t~ va1~:um Yl•~ ~ n <i 11 'il1 n m ~l'i1 L ilu 

1A>~fl1> VIU11 A11:UL-ii:u-iiua~<~Vl'li<J~:umYl•\'11~ " . 
1J1fl11'1~LiiVl'il1flfl1~~1 L U1J bl'l':i~fl1~i1Fi1tl~L1J 
lJ111111i11ltiTI11JYl ~~uu l'l1Yl11t1111'i1Lilu~11J 

~ 

'lit!~ 1m~ t11 ~'il ~<~~ Nm m ~\'IU ~ tlfl rum VIm ml'11u 

., ~ l'l u ~ 1 tl ~ 1~ 11 n m:u 1 A>~ 11111 ~ rh11u Vl 

'il~nu'l-M'\'1 LLUV111ui t~~1m Lm'iit'J ,j1nV1 

(CEMS : Continuous Emission Monitoring System) L-rlt! 

~':i1'ill\11 N02, 0 2, 502 LLm~ TSP U~L1ti.IU!i<J~VIli1EJNI1111ml1 
LL ~~l'i'u~~ (HRSG) ~~ 2 u<it!~ 

- f11Ufj:Ull\ll'l"1fl1~U!it!EllmW1!1il1fl\J<it~~~~u1EJ:U<tYl1!1\'11~ 

1 ·~~ 1·' > ~A d .l <J1fl11'1 \-1Lu1J ui111:UI'l1fl1~tltlflU.UU fl':it:IJLVllJLI'l~tl~\'1 100% 

Load \-1~t!1:U L ~Ln1Jfl11~rl1\-11JVl Ltl11if.1J~1EJ~11JflT>'iLA~1~~ 
,; • u 3 

Nmfl~~\'IU<1~LL1Vlmt!:U \11~1J 

* fi11'111:UL-if:u-ifu'llm 502 ~':i~U1t'Jt!tlf1~1flLL~<I~Ucimilfi1 
1lJL1'i1J 10 ppm ~ 7% 0 2 

* fi11'111:UL-if:U-if1J'lltl~ N02 ~':i~U1!Jtltlfl~1flLL~m~'ll<i<J~ilfi1 
1)] Lii1J 60 ppm ~ 7% 0 2 

* fi 11'11 1:U L -if:u-if1J'li1J~ qu <I ~tltl~ ~1:U~~~ U 1 EJ tl tl f1 ~ 1 fl LL~m ~ 
ucit!~ ilfi11lJLii1J 20 mg!m

3 ~ 7%02 

• oiA .j 1 ""' .j O 1" * ~tl~f11Uf1:Uu~:U1f:IJ NOx \'11~U1E!tltlfl 1Ju a:U1f:IJ\'Ifl1\-11J\11 1 • 
b\11EJL-if~~UUI'11Ufl:U NOx LLUU Dry Low NOx (DLN) 

- ~Vl1 ~il'll<iti~':i~U1EJ:U<Ifl1!1\'11~tl1 fl11'1il f111:U~~ tl~1~jj' <JEJ 45 

L:U\11~ 

uL..,.,. !f "" ..,. d ' Q • 
- ~Vl t-1:U~~uuL~1~~1~LLm:i~~uuL~ti1JL:Utll'11 N x mnm1 55 

..l 
ppm \'1 7%02 

0 .... ..._ <U ... .d I 

- <1111fl1m~fl1~N<1~\'11J\'IL:Utll'l1 

u • • 117/160 • 
~U1ti~~11J11J\-11J1 ........................... \-11J1 

'(· .. ~ . 

fltl.lil1'Wt!1fl11'1'il1fltliit~~~=U1v:uma1':i 

fl1':i\ll':i1'ilfltiUU.UU~mUt~~ (CEMs) 
u ~ u 

11l'li1J111':i'l'il'l111 : NO"' 502, TSP LL<1:i 0 2 
.. u 

fl!l11J\ll':i'l'il'l\11 : 

'll<it~t'J~:iU1EJ:U<1!11~'llt!~ 1m~n1~ 
~.. u 
'llifl1':i\ll'l"'l'il'l\ll : 

.... td ...,,,..,j( )..l 
- 111\11\li~LI'l1tl~i11~1ii1VltlE11~111tlb1Jtl~ CEMs \'1 

HRSGs ~~ 2 uliti~ b\11tl\11~1illVl NOX, 502, TSP 

u.m~ 0 2 L111tJ'I'11tl1~111>,.1Vlt1~1~~milt~~111<1t!VlL1<11 
.,j 0 A A 1••'"" \'lmL1J1Jfl1~Nmi11 >m1 

.l 
fl'l1:Utl : 

U I I 4 ..1 
- ~~uu CEMs m1ii1Vlt!E11~111mum~mt!111L'lm\'l 

l'i1LU1Jt11~NI1111 'l'lYI1 

f'hH,j1EJ L111V'll':i=:U1tl.l : 

'l ru.n1V1 011 fl11'1'il1 n'llliti~~=u 1 v:u m <11 ~ u. ti~ 

tlt!flL \Ju 
"" t d 4 o I 

- 111Vl\li~LI'l1t!~:Ut! CEMs u':i~:IJ1ru 4,000,000 

U1\'l 

- Lliui111mh~<J1f111'1'il1f1'll<im 400,000 U1\'l!il 

----

u~-J\'1 U.BV1111Ji 

t~~1m LtJL~EJ 

,j1n111 

:Ut-11'i\'IEJ1<it'J'!Itl1JLLri1J 
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I ! 
LLm'll~<ln'i"Z'VI1J~~LL1111<l'mJlu'J:::t1:::~1LU'IJnTa 

.t,- .1<' 

-. - ;~--f.;-·: ; "7. ~ -~- ~ <l'i::f ~ 
• ~ H.f f~J·t: 

,;;:u;t91 ~ n?'illl~.n:u U.fl::ut\l 'IJfi.fl n?.::'11 \!~ ~ -~~fl~ ~u 

2. I.I.N'IJtlljU1'inTal"f1'UijWil1'1'f1l1n1f1 (~ll) 

,. 

I 

' I 
' 

,~ ........ &;:;z!::. ......... . 
('IJ1tJ?IlJ'll1tJ ihllilJ1n1ilJ'ilu) 

v. • 

·' N11JlJll1J€l1'1J1'il 
v 

'innu1,:/'VI LL1'im1'1J'llm:1n1 Lm:UtJ 'ihi\'111 
• • • 119/160 • 1mm'i11'1J1'1J'VI'IJ1 ........................... VI'IJ1 

' ,, . " \, 

' 
2. Performance Audit Lij'IJn1'JI'I':mmllu 

v • v 
r111lJ~fllllll~nT:i'VI1~1'1J'lJll~ CEMs \111tln11 

tl•::: L:il'IJrl11lJ?I1lJ1111 nwvi1~1'1J 1 'lJ L ;)~tJ~mru 

(Quantitative Evaluation) m1'ill'lll1J rl11lJ 

11mlim n1'Ji1111'il'i'i11 NOx, 0 2, LLfl::: 502 Li11t~'l1l v 

Relative Test Audit (RATA) ~~1ii111flnm1 
~h'IJrh NOx, 0 2, 1.1.11~ 502 'i11n CEMs 

Lti"it~uLYit~ui'i'urhm1'il'i'i11'i11nrmLnu!ihmh~ 

1l1n11'1'il1 m.J<I a~ 1111 ~:.~'ilh)1~~~lJ11111~1'1J 1 'lJ L 1111 

L~ 1:.11 ti''IJ 'il1 mT'IJ'll' 11'11vihi'lJ 11'1' 1~1 ru ·vmh 

Relative Accuracy LLfl :::ll' 1 N <1 vihi1 tJ 

L ti~ ti1J L Vi ti1J tl1J Ln ru'fi rl 1'VI'IJ 111 n 111'1 11'ill'lll1J 

rl11lJIIntiill~ 
v 

FI11!J~ : 
• ~ v 

- 1111L'IJ'IJn11m1'ill'llluf'l11lJ~nl'lmm1 • 

vh~1'1J'll€l~1~uu CEMs mh~1l'llt~U<l~ 2 11'1'~ 

1 'IJ'th~ nm L~ 1:.11 ti' u n 1' 111 11 'i!'i'i111j run1Yi ll1 n 11'1 

1'1Ju1'W1n11'1 

fi11-if,j11J L1111JU,Z!J1W : 

' 



~ 
'i 

I 
·I 

2. IIN'Utl~uwm~~1'U~tl.!.fl1~0101fl (v\B) 

- Ut1.Jf.lJ1n1ll.J'in1l 

, 1 ~'i'U~JBUel1'U1'il 

· 'il1nu'i'i1''Vl LLil'vmu'li eJ~l:m Lm:U~ 'ihn~>~ 
u 0 v 120/160 v 
1U1B~'i11'!J1'!JVI'U1 ........................... VI'!J1 

flrum~mmAt um~enmA • "" ... ...~ .... 
l>l'lf'lJ'Vl\Jl~'l'il'll>l : 

.,j ' ' 
- 502 (LilfW 1 od'lLlJ~ LLfl~ 24 od'l LlJ~) 

.,j ' 
- N02 (Lilfl~ 1 od'lblJ~) 

.,j ' 
- T5P (Lilfl~ 24 od1LlJ~) 

.,j ' 
- PM-10 (Lilfl!l 1 od1LlJ~) 

" ~ - f'l11lJL~1LLfi~'VIPI'Vl1~fllJ 
~ v 

!'ltl1'lJ\Jl~'l'il'll>l : 

Jf ...;...., ""1v ' 
'11'U'Vl\Jll>ll>11lJii111'ill'!BU 4 G'll:l1'U vmn 

Q.,j v 
- l'!l:l1'U'Vl 1 U1'lJVI'UB~II'lllJ 

- mniH1 2 'i~>~u1'wem 
... ....~ v '1 - G'll:l1'U'Vl 3 U1'U'Vl1 'VI1 
... ....~ .... Jf ..Jor 

- l'!l:l1'U'Vl 4 U~L111.1'11'U'Vl Lf'l1~nTl 

(llhLLVIti~lil~'l'il'il>lu,l'!l>l~l>l1U~ 1-1) •• 
A~ V 

'lli01~\Jl~'l'il'llil : 

- 502 Lli11l'iii UV-

Fluorescence/Parosaniline 

- N02 b1>11l'iii Chemiluminescence 

- T5P Llil~'iii Gravimetric-High Volume 

- PM-10 b1>11l'iii Gravimetri - · h 
o<!il .... ..::t ""' ....... .,. ' 
Vl1mom~mlJ u.s EP. VI~'U1~~1'W 

11'!1n11fhVI'U\11 

lJVI1'i'Vl~1li'~'liB'!JU,ti'!J 



• 

rl.LJTirl.BU.mlL~IA.tLL'\rt 
' n ~ 

I!I,VL,\'> 

lli/:1B1 Wl~B 

!1.11.LtlllB11 1!\A,~n, 
.. ... 111 .... 

11u+uu J as!ON L,0.19~ 

~LUil~rtLIA'B1Yr.l.1~1 '18 L~U~~~f>!:!1fb.l,<!n~ 
IA.IA.rl.Llllli'Ut1~fl, ~rtlt!l. 8 Qllt!1 bal l!lt~Wll -
l""f"' ~ ":' f" .... 

Q@11.L11.1!1ti'Ut1W Z IA.M.Lllll 
" .... .... F'""' 

~LU~~IJ11A.11.M.t~rt~I'Ut 1~fl, l IA.M.Lllll 
~ r ~ .... "" !"'"" 

!J~.l,<! !JLlll!! Z 11.t11.L,\'> 
• 

~ L U ~ ~ IJ l~ 11. ~~Iii~ 1 ~ U t fbB Ll ~ t~ IJI rt L IJI 1!1 ~ ~ 11. ~ 

nt 06l :!ll11 ~rtlt!l. vz rlllm bal l!lt~t~M -
":' f" , 

: l!lt!H.tiJiftLlll!! 
n ~ 

06l

~"" t!l. tlZ rmm bal -• ¥.!. ':' I"' 

~rtlt!l. 8 r> llm bal -
~ f' 

: 1<\tl!.tti<\M.fl.lll 
n W n 

(YIA.Lfb 000'00'1 I'ULrt::~[llll_l.~t~IJILJ" 

: I'ULrt:i:t[lflllll flL!!>.e-L L!l 

~LU11.11.1Ltll 
~ . 

• • Lll t 1 :m::t I!IB IliA ~LU LIA.11.t:i:ll11 1!1 Qlt1.11.trtll!J fbB~IJ 
• n n 

• ~B11.1Bill11.t L :!ll~~!Jillt~t~IJI 11.Bill1 9 UIA. 
p ' .... ~ .... .... 

: lli1:Ltl! 
f' 

rtll ~L lA. lOlA.:! l.l11 t~ 1 rtLtiJ 1!1 t~ WllB rt ~B~IJ1 .... ,. .... "" ,... 

LM.L'\' ........ ' ...... '' ....... "Lrl.L'\11.t11.LI>~B~fb~ 
• 09{/{(:{ • • n 

~rtl t~ 8 11.,VB~Illj!11.L~L),A~LU11. t 1<1llfb1 

~1!11 06 11.!J1tt!J[ttfbkJftM.L~U,tJ.M.~~f>!:!1~B!I.~.l,<!rtLWfb.l,<!:l~

~.!,<!~1>!:!1 l!l!J1~LU~Bfl.llLUBll!lll 

• BM. 1 rtLl::LrtL'\ 1 rtLt!JrtLIJI 1!111. 1 LU~Illt1. 111!\~1>"'1 rt!Jfbt!J~LU!lt!l.' UBil1 
p ... 0 I f"' ~ """'"!, li>' 

LI'U~L~M.::Il11 Brti!!1Lrti!!~LQB i.~LIA!.IJ~~B~IJ1LRUt~tLfb-
""' ~ I I .... p .... 0 

BM.~f>~1~LrBH~B~L)ltL),lU~.l,<! 

• !ll!.IJflB~::Il11B11ln.1~1!11 08 L~U11.!J1~1>!:!1fbkJftLlLUBW~mt1~fb 

11. tf1. t LEo 1~D B~lt1.11.L~tw-~fl!d-11.LW,tJ.M.fbki11.L)l ~1>!:!1 l!lllU~fl/~1>!:!1 
1'\ \ ' \ .u 

l!lllL'I.fbB~IJ ~LB lliJIJfb11.ttJI>L~IJI11.~11.,V~B(;I!llWflB~Nill~-

B1llfb1 ~1!11 08 

11.!,!1 

l!l,VL,\'> f>l/:11<1 Wl::B ~M.Ltl!\~11 IA.£l!,fbUL~ 
I' 

(tl~fuLULfufu(: ..... :r .. 

~LU11.11.1Lill::r>::~M.trtll~Lrtlt1. 1 IA.~f>Ll111.LI!I 
... .. I"" "" 11 

rtB,Ill!lt11~~fl,IA.:IWI.l~fbBil~t~IJirtLIJil!l~~LU~IJILrt 

:: l.l11 fbli\::Wil~ fl.l,\111 ::l.l1111.,V ~B(;I~LU~IllLrti!IM.L'IL!J 

Jf\~~~LU~~IJ1~1>~1~U~11.~B~fbli\::W~LB~~Q!:!1 

11.L)jlfbiA.::WI.l~l!lll::l.l1111.,V~B(;IB~1 rtLI>l~t t~L~B 

B1llfb1~1!11 '18 11.!J1ftt 1!1(!1L!J~),llt1.11UL~ tlllrt1 

l ~LL'\::fl::~IA.~f>L>1fbl!l:i:~rt~Jl. L11.B' lllll~~Btic!1 
I f" ~ "' "" f" ~ h "" f"' 

::ll11L11.B'11.111.~U~B~IJ1 Jl.LU11.111.~U~B~ic!1 U111!l' 
.; "'"'"' f' .UA"' f" 111\.. 

fu 1J LI!!IA.W"' 1 lll11.1 L U ~l.llt1. 11 n.n 1 IA.L <L"' ~~l~Bfl. 
.... 0 f" s;; .... 0 I 1; I"' KVI'g"' 

U ~111.!llW [l.B tLU ~tic!l ~Bfl.~LUM.Q. 1 L!'l ::r> ::~11. t 
~1>!:!111.LjftLU!Wo~f1.11.~ '£ 

Eolllllll~Lrl<t,l<ifb~1rtll~LIA.IO~::ll11t~1rtLtiJ - (B~) l!LULBM.LlJI'Ull11.LjftLU!Wo~f1.11.~11 'Z 

'' ri.Bfll~~~l'f n:B~ISt ti!n~.t::S.UI!!t1' '' · .. J;· ' ' ' ;. . ' ' .; • • ·t. "· ' ' ' . ·•· 
... -· ' ~ ? ~. ,.t .. _;(__·-··--·~~h:-:._.::-.~.1 .. --····-·--..!···---····~-'--·~-- .-,~~~.. « . '• 

e 

~LUM.(! 1L~:lrl:l~t\ 1, rtB~l!lt 11 ~~fbiA.:!W ll~ll. 1,1;111 :::ll1111.,V 



" " 0 .... ' ... .. ... 

1J~::tJ::\il1L1..11Jfl11 YI'U11 :U1J1'YI~~1f1 
• • • ""' o ..., II o 

m::'U11Jfl11~i<l 111 LLi<\::1J1'YI~~1f1'VIEI11J1 ... 
II V ~ 0 .... .... I q 

'VIEJ1<11:U '1!11..11'YI11il111i<111~:::ul'1rumYI 
' 

ll~11J:u11il1Jp1Jn1'V11Jiil rit~1..1~~::ii1 1 u ci'1 

UEJ~nJ1vi1'liEJ~ LA11fl11 LLi<\::~::1111~11 • 
HlJJum ~il 111 11 ~:: 11il1J ri EJ1..1u1J1\ 'll1-tl1 lil 

,/( ~- • • 1 ' '·' YI1J'YI<!L'II!J1fl1!JL1J f\1~n1~111EILU 

,'lJ t:l<l n1:l'Yl'U~~ Lb1 ~~il:U b1..1 1l:fl:li111L U1.J fl11 

' 
' '¥ *' 

'111..11\il 1,539 i<t'U./:U. ~~ii~lil~11~ 
'ii~11.Jmi (Online monitoring) i11'V1~'U Temperature., pH LLi<l:: 

EC ri-el1..1oi~1uci'~umimhvi'~ 2 A11lJ'! 101,ooo ;ou.J:u. ~~iiLA~EJ~ 
L~:UEI1n1f'IL~EIL~:Uililn<ijL~1..1LoiiEJtJL1..11::!1i'u1:iJiiEJtJn11 4 :un./;o LLi<\:: 

'"" ~ ~ ~ ~ 1:U :u n11~ ::u 1 tJ1J 1'YI~ EJ EJ n1..1 EJ mnm Lf\1~ rn1 

- ,j~1~ii~::uuu1Uiil1h;1~~1nii~m~:u~h~~ !ii'~il 
(1) J1L~tJ~1f1EI1F111i1Tun~11JU1:l:U1ru 6 ;ou.:u./11..1 ii~1u 

u1u!ilslbm::uui11 L ~~~uJ1vi~~~11..1fl11U1Uiil~:: 1 'VIi<! 1 u ci'~uminJ1 
• 
Y\~ 1 

~... v Jl o:!l" d .... ¢1 ... 

(2) 1J1L<ttJ~1nm~m~YI1J'V!1EJm~LmEJ~~m 'VI1EI!l'llmrulil1~1 

L1Jm::'U11Jn11t:Jiilil'll1:::U1ru 10 ;ou.:u./11J ci11uci'~ Oil Separator 

J1~LLtJ11J~l!~EJEJ11LL<i'1~::\lnoi~1uv~~minJ1vi~ 1 

(3) 'I11Yl1~111m::u11Jn11t:Jiilil'111'll11fi~111LL~o11il (29 ;ou.:u./ 
... ... , v ... 

11J) LLi<!::'I11Yl1~1n~EJ1ulju'1im1'iLA11::1-\ (4 ;ou.:u./11J) 11:U'I11YI~ 

u1:::u1ru 33 ;ou.:u./11J i'i11uci'1uEJ'll~u<tmYII'111:ULtl1..1mlil-1'11~ 

(Neutralization Pond) J1vi'~~111UEIU~'U<I.f11Yifi11:ULtl1Jmlil-1'11~. 
• • II I I .... 0 ... 

~::~::'U1!JL'li1~'\Ji)Yif11..11'YI~ 1 

( 4) J1vi~Gi11J~L 'VI~EI~1f1ni::'U11J fl1~~a111J1L<t 'VI~EJJ1.yi~'liEI1 
m~u11Jrn1'll~uu~1ArumY~J1~1..1ili'1..1u1::mru 37 ;ou.:u./11..1 ~:: ... ... , , 
ci~1uci'~ut~~ml1\1~ 1 

~~ / 
.... ~ .... 

Ul\ll\11n11\1~11l 
h 0 

, I ~1'\JlJEJ'\JEJ11J1~ 

~111u'1~'Vl LLEim11J'Il t~::1m Lm~a 'ii1nlil 
" 

0 
• 123/160 • 1'\J ~EI1 ~11J'l1J'VI1J1 ........................... 'V11J 1 

1) Rtut11YIU1L1Jut~<W'mhV11 
" a " 
\il'li1J\il~'l~'l\il : 

(1) Temperature, pH, EC Llil!J Online Monitoring LLi<\:: 

LL'll;o~f'i1 EC LU1Jf'i11DS LliltJ TDS ii'V11bmtl1J :unJ;o. 

u~::mru 0.64 EC ii'VItbmtl1JL:ULI'1~~UJ1J<!ib'll1..1~L:ulil>) 

(2) m'l~YI1~1ilLI11il1~~::riEJL~Lfilil THMs 'lllfLLri pH, 

Residual Chlorine, TOC, BOD LLi<l:: SAR Lliltlrl1'V11JiilL~ 

f'i1 pH 1llL1i1J 7.5 Residual Chlorine 1:ULii1J 0.5 :UI1./ 

i<l. TOC 1:iJL1i1J 4 :1.111/i<t. 
.c:l ~ :: 0 .... .... .. 

R'l1:U!1 : ui<\:: 2 1'11~ <11'VI~'U'Yli1YI111:UL\iltl1 111i<\EJ\il 

1::a::L1m.J1Lil1..1m~ ~~ii'vm11Jf'i1 THMs m1~ 2 'i'JLL~11 
!i' 1f'i 1~'lslfii f'i1'Uil1.1:U1 11'VI~EIIil11 ~ hiYI'U L ~!J 11 Lii n 1111 1'111 ~ 
f'i1 THMs 

fh1olf,j11.1Liilv'll~::!J1tu : 45,000 'U1'YI/A~~ 
2) RrumY~ll111Juu<Wmhvi~ 2 • 

A'lfiilil~'l~ollil: 11111~'iLm1::1-l pH, Residual Chlorine, 

TOC, DO, BOD, TDS, EC, SS, SAR 
0 • 

.... ::"! "' 0 ..... .... .. 

fl'l1!.l!1: ui<l:: 2 ffi~ <11'VI1'1J'Yli1YITI1lJLI11m 111i<\EIIil~::tJ::L'li<\1 

.J1Lil1Jm1 ~~dam1'1..1f'i1THMs ffl'l~ 2 ULL~I1 li'1~1ffiili'ii~1 

~'li1.1J illl m ~~~ LL1 lil <i't~:u 

:U'In'i 'YI tJ1i.9'1.1'lJ E11J LLnlJ 

,j1ti'~ 



(i>l!ll 

ii\mmmm '!Je.Ji'l m~'VIu~~Ln~,;\' <~:u 1 'W'l~ t1~.!1L iJ'Wm'l 

~ 

'W1'111l:'U1tJ~1fl'VI!l'VIllllL~'tJ (Cooling water blow down) 

um.nru 600 <1u.:u.!'i'W <1~1uv~um\'mh~'~ 1 ~~ilrmJI'1:U!lru'VIt1:D ' ' . 
'll!l~,h~·~~~1'W'VI!l'VI<lm1i'Wil!lru'VIt1:D1!J Ln'W 40 !l~I'I1L'1!m~m1 u.<1:: ' . 
TD5 1!Jtn'W 1,080 :Ufl./<1. 

(6) J;~:~1num\'mhvi~ 1 1J1::mru 686 <~u.:u./i''W ~::1::'U1tli1~~ 
umi'mhVi~ 2 !11<1<J.,il 

- u,J,~~~~1'Wf111thu.,u.;;\',1'Wum\'nJ,~~ 2 mi'u:u,Hu.,::1t~'ll'W1'11 
:u1n~~., 1.,at-u.,.,~'W~l'Mitn 27.180 1~ 1'WV!1111 365.50 i1'U.:u./1'W 

(l'W!J~~'W) LL<l:: 702.43 i1U.:u./1'W (l'Wt]~u.;;\'~)u.i1::1!Jilm11l:'U1t~J1~~ 
!l!lfl'tJ!lfl~'tJffil'11~f111 
- mru~J1~~1:u1~fltl.imViJ1~~1111:U:U11111•1'W ~~11111~1'., 1.,a Online ' . 
Monitoring 1'Wum\'nJ1~~ 1 1.,a~~11ru11J1::t~'W EC LiJ'W'V1\9n 

(?11:U11!lri1'W1UJLU'Wrh TD5 1~ n<l11fi!l~1 TD5 il'VIt.bmtl'W :un./<1. 

U1l::U1ru 0.64 EC ilwt.bmtl'W1:u11'11~UJ'W£l/t'1!'W~Ll.l1111) 1.,stl1'VI'W.,~1 

TD5 1'WJ,~~'IImum\'nJ,~~ 1 u.<~::um\'nJ,~~ 21!JLn'W 1,3oo :un./<~. 
~~ifm1111f1111'11'Uf!:U1hl'i'uLL 1flfi!ll'n'Ufll.l~1 TD5 ~1f11l:'U'U L 'WJ1~ 
1::u1 tl!l!lfl ~1fl'VI!J'VIllllL1i'W n!l'W L 1i'1~um\'nJ1~~ 1 1., tJ",Jl:<l., .j1'tJ1'tJ 

.,. .., • a 
1!J'U f111'VI~ 'tJ L1 tJ'tJ L 'II 11l:'U'U'VIi1llbtJ'tJ 

- 'VI1mh;\', hl~1mn ru'll'il ::l'i-1 1 tJ r!-1u <~~ mhvl-lil mii'Wil'lJ'W1~ • 
4,600 <I'U .:u. LLi1~tl1~?11'W-11'Wl'i-11h~',ffil11Jil'1rumVi 1 Vfu~,;i'VI~ 

' 
1Jl~u!J'tJtu1!11'il1nm:u1 .,~~1'U<~111?11'VIm'l:u1H tJ n1-r~i>l<~ 1 tJ 

' . ' 

· ·l ~1nu'1~'Vl ttfim1'W'll !J::1m tmllit~ .j,f(., ~ 0 • 124/160 • 
1'U1!l~~TU1'tJ'VI'lJ1 ........................... 'VI'W1 

3) 
u a ~ 

lil'li'IJ1111'N'llil: 

-Temperature, pH, TD5, DO BOD, 55, LL?Il: 5AR 
a u 

!.'lf.l1'Wiil11'il'llil : 

1) u'inru'l11uvJ::<~!lnn!l'Wii,1m~m1 500 :u. (111::i''W!11fl) 

2) u1nru!'1<~mvi1i11.,n!l'Wii,1m~m1 500 :u.(111::i''W!l!lfl) . . 
3) u'inru~.,~u1i1u!Jtnu1i1 1 

4) u'inru~.,~uJ1umliuJ1 2 

5) u'inru'V1\9,tJmiiuJ, 3 (n!l'W1'VI<~<~,<i1'1i1!l'vi1<~1.,l 
• • 

6) u'inru1-i'1t~U1'V1\9,11'11~f111 500 :u. 

R11l.lg : U?ll: 2 1'1~~ <l1'VI~'U'Vlf1Vi111iit111!l{ !11<1!J., 

1l:tll:l1i11Wh L U'Wf111 

fh1i-;hatlila1J1:::u1ru: 45,000 'U1'Vl/1'1~~ 

:u'VI1'i'Vlm~v'li!J'tJu.n'W 



i'!.fl1't11'111lJLU'Uml'l-~1~ (Neutralization Tank) LL<~~t:i~LLI'Jmi'1-'lhl''U 
(Oil Separator) 

- m1'1i'!!lUn11V'h~1'U'IJ!l~t:i~LWflJ1-1hl''U (Oil Separator) Ltl'U 

'll1~'il1 !lci 1~u!li'J L~!l'U<~~'VIrt~ f'l~ ~ 
- 'VI1m~uuthui'IJ1Liil'l-u'l'l'li'!l~ vn~ Lf'l'l~m'>'il~i11!l~ LiiunnJ1~~~ 

~ ~ 1il Ji ..,. 1 ' ~ Ji ~ ..,. 
bfll'l'li'U 1 'U't1'U'VIbf'l'>~n11bb<l~'il~ lJ'>~U11'J'U1VI~!l!lfl'U!lfl't1'UVI Lf'l'>~n1'> 

'VI1 n f'l rum't1'll !l~J1 !i~ 1ll L tl'U 1 'll 1'11lJlJ 1 mli1'U ri 1'VI'UI'I LL<~ ~~ul'i 1 L ii 'U m., ' ~ 

LLm'li'>~Uuthui'IJ1L11i'J11'11'JL~1 

~~'nu1-JVI LL1ii'I11'U'll !l~1m Lm'lil'l 'il1nl'l 
u 0 u 125/160 u '>U '>!l~ 'ii1'U1'U 'VI'U 1 ........................... VI'U 1 

t 

' 

blJ1>111'J'U 



~~ 2 LL<1~tl!l~ntl1~~ijf1LO'U~~ilrm~~·;,CJ HDPE 

(1'11lJlJ11'1~~1'l.l ASTM) LU'ULL~'l.lf)'U;lJJ11'l.lti!l~nJ1 
~ 

~~<mniimCJ'l.l!ln ~~LU'l.lm~u~n'l.l~ilm~'VIU<J1nJ,~~ 
" ~J11~~'U 

- 1m~m~~l'lv'humi'~Lnl'lm~ru (Monitoring well) 
I ~ ~~ V Ill 0 t 

3 U!J (MW1, MW2 LL<l~ MW3) 'Vl~'UlJ'll!l'l11lJ'U1'U1 

'J1 mJ mi'~ Lnl'l m~ru1 U1. if LL<l~ 1 if L U'Utl!li'I~1'J?I!JU m~ 

~.;lJ'll!l~J,1t~ti!l~nJ,~~ 21t11 ~~mifl'lrum't1J,,nn 
' 

timi'~Lnl'lm~ru 1 (MW 1) ~~!l~M'l.I'Vl1~m~1'11<1'll!l~ 
J11M~'U'J~LifL~mmvuL'Yivunut.i!lli'~Lnl'lm~ru MW2 

Ll.il:i MW 3 ~~!l~tli11CJ'Vl1~n1~1'11<1'll!l~J11M~'U 
" 

- Ll'l~~m~<ijl'l1 ~ilm~~l'll'l1lJI'I~1'Jl1!lU t'lru.rn't1J11M' 
' 

~'Uu1nru1mi'LfiCJ~LI'l~~m~!l~1~tJlW 2 ~Ill i'l01z 2 

1'1~~ mrult1,J1~ 5ULL~n'll!l~m~~hLil'l.lm~ lhhiilm~ 
ti .J ' ~ .. 0 ~ d "' " L ili'I'ULI. tli1~!li'J1~'UI'JlJl111'1!1Jf1l11lJ1~tli11'1 Lu'Uui1:1 1 

1'1~~ 1 'U,;1~~~f.l'U 
~ . . 

- b'Umru,J1~~~LL~~ 'U!lf1'J1f1'UL!JiJm~~~U1CJU1Vi~ 

!l!lf1'U!lf1LI'I~~m~ ~~1!li1~<1~mL'I1<i~J1~'l.l1 

··········~······· 

Lfl~~m~ 

(1) mti:ii'I~1'Jfl!lUn1~~1<ilu 
~'lfUI'l~1'J11'1 : pH, EC (TDS) LL<1~ SAR (Na, Ca, Mg) 

15nTai'I~1<J11'1 : 1-615m~l'l1lJlJ11'1~'ii1'l.lt'lrum't1J11M'~'l.l 1'11lJ 
~ ' 

ti~Zn11'11'1ru~m~lJn1~~~LL11'1\9!llJLL~~'ll1ili ilUU~ 20 ('t1.1'1. 2537) 

LLi1z'i5mlJlJ11'1~Ji1'U'll!l~ Standard Methods for the Examination 

of Water and Wastewater ~~ri1'11'UI'ILI'II'J APHA, AWWA Ll.i1Z WEF 
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LL<t::tl~::'tl1'1!1JVi "1l ~u'i L 11\J~BU~uViLfl~~ n1~ L ~"11 ri !l 1 ~Ln ~ 
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ILLS::3Ul 'ilm>lfl~111JiS fl'lJ !)~ 

u~::'tl1'1Ju 
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11. I.I.N'!JUljlliim~~>!h'IJLI'I~'tl,l!ii~;;l~fUJ 1.1.!.'1::01~ 

1ifi1U~11J'II!l~1.l~::'II1'11'!J (ii\!l) 

• ~'lmrO:S,;'Vt u,!lm'1'"l'U61i PI~ tn"i' Li>IL~Fr '<ii1fi'm 

m~'i1 nm.mJ 

1 ~tii1L iiun1~ 1V~vl'fmuu n1~i'i m"1 'VI~!l~ L ~1!1'111 tytl11u n1~ 
'i1 fltl'U mil1 fl m.h V ~ 1'\J/'il~ fl fl Vl'IC11'!J uu~1tli 'i'u 'il'4!)) 111\11\ 11J 

fl{]'VIIJ11J 

5) 'il1'ii~VIL~Ufl1~U~l:'fl!J1'1W::fl1~1Jfl1~L~'il'!J!.'t!: 1 1'1~~ 'VI~'il 
fl ~ 1~W1\1\11J 1'1111J L 'VIIJ 1!:i'IIJ 

6) 1'1 ru:: fl1~1Jfl1~~VI \li11J 11\~Tili'l 'il\J N!.'t fl~::'VI\J~~ LL1 Vil\''il!J 

1 ~~ 1 'Vlvh't1.9~~1'!Ji'l!:'il1VI Ln1::'li'4\J \J'ilfl~1 m\''!J'i11fltihLL 'VIU~\li11J 

11~::lu-ii'il 2) LL.9'1'il1'iiW'!J~hLI.'VI'11~ul'il 
6.1 11\11! 

6.2 ln'il'ilfl 

6 .3 El1VIlill\' 1 L '!J1'il'il fl'il1fl ti11U!.'t~U11illl'1 L 'IJ1L '!J'lJW::vh rm • • 
\'f~~'VI1Liiun11 90 1u 

6.4 W'!Ji'lll1't1 L i'Ju't1Um1'1J'll'il~ h~ 1 wvh't1.9~~1'!Ji'l!:'il1VI 

LL ~~ fl1~ L U~ V'!J LL U!.'t~ L tl'!J!.'t11!.9' mmlii' m"~ 
6.5 1ii'1111Ju~::'t111 ~1uL'VIIJ1::i'IIJ 'Vl'il~\1\iil'il'VIU1~'VI~'il'VIv'ilu 

1'1111J GI11J1~il LL!.'t!: 1'1 ru::n n!J fl1~UIJ ~ ~~ v~ih~!J1 n1 ~'il'ilfl 'il1fl 

tii1LL'VIU~ 

6.6 M'il~l'hYl't11fl't/1L ~Li'I'!JUI'11'1<1fi'IJ!.'t::!.'t11J 'VI~'iJM'il~Fl1 
' 

fl't11flj,j1ii~~~VIL ~'i\'1flfl LoJ'!JLLiili'1111JilVI!.'tVJ 1 'VI,. 'VI~'il1'1111JflVJ 
ii'uL i'lum~m::vh 1V~v1.l~::IJ1'VI 

u 0 
• 139/160 • 

~mm 'ii1\J1'!J'VI\J 1 ........................... 'VI'!J1 

~ "'"' 

- ...... 

: ..... / .. ···/··~·~""'""""' 
'lh'ii'WQ!J) 
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11. r.u;utl~lliim'li1'1'WLI1'i'l!ljjii~!i~ful U.fl:: 

fl1'lihbu'i'liJ'!liNtl'i::'ll1'l!U (~ll) 

L:IJ1!11~1J 

.• I ~ 
lll1'h11~1:.''111 tl~(;')'J'11Jf91 'Pl~'i'n"i L'PlL~~~ ..i'ltlm 

t:Jfl m:::'Vlu~~ r.r. 1 ~<i'll:~J 1 u'l::CJ:::~hr. ilurm 

•• :. , !i" - I ·- •" ~ 

··~ . ·' u~9J7.m'i~a~~iJJ\~~u.~~f.lfln-l:::Yiua~u. 1'f!~fJ)i · 
' V' 1 ,-. 

6.7 'infl~~~'l-l~!l~(l]Yl'Wr.VI!lu 

Fn11Ji11:~J1'ill l-l~m;;'fillluH'm11J<11:~J1'lt:l . . "' 
!l1'!J1~'111'!J1'Vl 

1) 'i1:~JVl'i11'lt:lJ1L ~oii!l~~r. i1uu.<t:::oiim<~umr.1..1::: l1..1m'ltl~u1\m:~J 

r.r.t:J'Wtl~ Uili m1111u~ ~ 1.1.1 ~li'll!J 'll !l~ Lfl'i~ nw1 ~~ ;:::CJ::: rill<1~1~ u.<t::: 

iil1LU'Wfi1'i 

2) 'i11J ~~(li11J~'i1'il<l!l'Ufi1'll'hL U1..1~1'W'll!l~ Lfl'i~fi1'i'1 (li1:\J 

r.r.t:Jutl~ llii m1111u~~ 1.1.1 ~>~li'llu 'll !l~ Lfl'i~ m'i., 

)
u.dv.,. 11 tJ du 

3 'lUI. ':ill~ 'ill~ I. ':ii:J1.JLLflZ'll!lL<11.J!li.L 'WZ'il1fi 'it'lf1'lf1..1Lfii:J1 fi'U 
II ..; V I V 0 .... 

t:J<t n., :::'Vlu ~1'W<1 ~ 1.1.1 1>1 <t !l:~J 'il1 n m'i nll<~ 11~ u.<t::: m1 1>11 r. 'W'W n Wll eJ ~ 

1m~ fi1'i '1 r. ~ !lVl 'il1':it:lJ 1U(\i 'l-11'i'l :~J nu (li11J.ff1..1 VJ !l1..1 'll !l~ n11 

~!l~ 1.~~1..1 LLflll u.m 'liU(\1'1111 (li11J LLt:J1.Jti ~ llii fi1':i 11 1'W Ll't 'i1!1Jifi 'il-il ~fl:IJ 

4) n >ru111-iu L ~!)~ ~!)~ L ~~'Wi 1 n'iJ n 'i':i:IJ fi1':iiil1 L U1.J~ 1'W'll!l~ 
1 .. ~ 1 't1vhmi~~1u<~:::ll1mm:::'li"41.J 111rillt:Jflm:::'Vlu 'lll~ll<~~il~·;h 

!l1 'il ri !JL ~ L n 1>1 t:J <In ':ill'Vl'U ~ !l'IJIJ 'IJ'W 1 ~f) ru::: n., 'i!J n 1'! ~ 1>1 !li11J 
' 

(ll':i'l'il<lllu iil1r. il1..1m><~llu<111..1l-11<iim VJ'il'il~~ r. ~ll1 m.i'oii!l~~~ r. \'Ju 

~~ll:IJ-i'U'Ifll~"Y!fi~1~ 'l-11fifi1':i<l!l'U<111..1oiimVI'il'il~~ W'Ul1 n'ilm':i:IJ 

n11iil 1 r. 'Du~ 11..1'll !l~ 1 1~ 1 't1YI1w li~~1'W <1::: !l1 1>1 r.n 1Z'li'W1..1 111 ri !l 
' 

t:Jfl fi'lZ'Vl'U M ll'lj:IJ'IJ'W'il ~~ (li1:1Joif !l~ !l~ L~ ~1..1 L ~fl t:lJll fi'l'l:IJ fi1 'l '1 

'i1:1Jtl'Wri1'1-l'W!>IIJ1(ll'lfi1'l 

u • • 140/160 • 'lU'im'il11..111..1'1-11..11 ........................... '1-11..11 

... s:~J~················· 
'lh'i11..1Q!J) 
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13. UNIJ'lijjtmm>~11Jft1li1lW~'II/ 

t11;!1 B1J1l! a 1111utl <~B9l.fi'1J um: 
~~LL191-.\'t~u (~B) 

, I ~'itJUtltJlJTU11l 
" 

* ll~l'i'DLWli~ 

* Lfi~B~I'i'DLWli~Lflihfil~iiB~tl (Portable Fire Extinguishers) ':: 

~111~~1111lJ~91~1~'1LIJD~L1WyjL'VIlJ1::G'IlJ 11111l'l!Ui11 tlo;::L.fWI LL!l:: 
.d- I; ~I ~U 

'IIIJ111l'VIi11111111~'::Lu\JI 1111lJlJ1111>Ji1U NFPA 

* ~1'i'Dtl11'i'DLW1i~1Jtlfit11111> (Fire Hydrants) '::~11l~~~~>BDI'I'<jlJ 
.1' .... • 
W'IJ'VI Ll'll~fi1';Vl~'I'I)Ji11 

* 1Jtlfi,1nU1J~ii>::DtJI'I11lJU!ltl91.fi' vvi L~ I'J1 fltJfi1> Lni11 L wli~ 1 VI:W' L 'llu 

n1>~91Li11:JCJlJ'lji1ll'J'fl!LWli~ Vi:JB'lji11Utl~fliJ9'111lJ{BIJ 'VI1~'1'1ffivJ Vi:JB 

LLN'WN~'liB~~1u 'l'lt.i~'llm'l!i11tlli'I'J~ulli'u Ht~ci1~i'91 L 'u . " 
- tljjD'A i111lJ U.N'WtijjtJ'A m>il miiu 1 'W m»::~mi'll M I'J ~ ~ 111vh 11t~ ci1~ 

Lfl~~fl'ii11 

- tljjtml111lJLLl'JIJ>::-l'D!ltmili'J L~t1~'1nlh'11~1'1'1~t1<11>LIIU~1yj~i11'V'h11 
BV1~LI'I~~fl'ii11 

- ~ 1111 ~iJmo;iln'lft~lJI'i'D LWii~LL<l::LLl'JIJfi1>UjjtJA fi1>\l mii'W~1lJfl'IJ>~'I'I'l1~ 

VilJI'i'D L wii ~ LL<l::VilJ tJ.fi' Cl ( V!lJyjlJ1,1 nt~.1<11G'IU fl';'1 nwu m 1'\J~ tl~b 'IJ LLl'JIJ 

ilfiLQ'IJ) LL!l::'l'lt.i1CI~1'\J.f11CI'\JtlfiU!l:: 1 fl'i~ • 
- ~1111'li>LLmlJm>'liBlJU11~'imm'il~umnu (Preventive Maintenance) 

L ~B'Ilt~lJU1>~ Lfi~B~~m 1 ~BI'J 1u<lmw~I'I<~B111L 1<~1 LL<~::fi1L ilumo; LLm 'll . " 
'1'11 nw 1J U~ L1 ru yjiJ-;:: l'i'u L~ Cl~ l'i'~ L n'\JlJ1111>Ji1U 

- f11 L ilu m>m1,<1BD ~1111'11lJ o;::l'i'ul'l11lJ 1'1~'11 "~ L~ a~ 1u~ u~ m>l'lli 111 'Vl n\'1 

'i'l<~:: 2 11#~ 

ll1nD~,;'VI LLfi9111ui ll::1m Lm'ili'J 'ii1n111 
u 0 • 146/160 v >mll"11J1\J'I'IIJ1 ........................... '1'1'W1 

- uuVint~tJAL'I'II'I LL<l::<11iMu1CI'VInfl#~yj 
~ , 'II , 

Lfii11BU1iL VII'! U.<l:: L ~Uthi'J 1111CJ~i11'11111CI~1'1J<l>U'VIfi , , , , 
d 

Li11ti'IJ 

- l'll11l~'llmw1~nuw1Tn~1u~tl:iju1i~1'WU<~:: 11'1#~ 
fh1;{,j11lbi111l'li>::U1W : >1lJB~LIJ~Uti>::lJ1ru 

ti>::'il'1'i'l'lm~ 1fl>~m> 

U'I'I1'J \'II'J 1i\' I'J'1Jll1J LLrllJ 



13. LLNutlljlliim-;\111Uil1ff1>tuq'!l/ 

a1;l-reu1:U'1J R11!JtlaaR.fi!lbbil~ 

~~bb1Rtia!J (~a) 

. ""' ~ ) ···~ ' ~ " 
" ~ :,'I> ~ . ,j> '" ' • ~ ·~ '\ ~ 

. .v "l.i~ 9l'm:,.~v~~ n'IJ ~a;: ilt1l11w.~ t).,:;'l'lu a~ Ll11J ~ mJ "· 

n1"l1.l'11 tJ1. i bbil~ 

n1"lU"l"l'iJ • 
- m1'ilaaum'l!u::u-;-;'i) LDu-;::I'J::a~1~i'lll1Li'I!Ja LLa::'ii!l!JU1"l~1 1Xmrtt1 • • v 

i'li1TVI~YI~!llJLotl~11J1~m!Jtln\\i 

- ill !l~ 'li lju~ t'I1!J .ffu t'l !l\J m-;tl lju~~ 11.1 mh ~tl <~ !l Rilv (Safety 

Operation Procedure) mh~Lfl~~fl~R'Vln.ffut'I~\J 
- ~ ~ 'li lju'1i ~ 1\J~ L ~ 1J1otl !l ~ tl U i'l1"l L flili•l !l~i'I1!J 1<1 ') 'li m ru U !l~ tl \Jel\J t'l"l1 !J 

<i11J'l.lflflil!l~1~ L111!J1~i'I!J L 'iiu 'llRU!l~tl\Jel\Jt'l"l1!J'i11n<l1"lLfliJ Yl~!l!J~~ 
!)tlmru 11KLLri ~~il!l 1111i'1mn !)'limru'lbvvnvh 

~ t V-=1 V V ..J.,J d V 1 vq II ,J .._. <U 

- 'iJR 1111.Jn1"l!JU"l!JL 'il1'VI\J 1'Vl'Vl Ln !J1'11!l~ 'VI!Jfl111J~Ln !J1 nU!l'U tll"l1 !J'il1n 

i'l1"i"Lflil m-;'liljUA~11J<JEh~'li<1!lRfi'!J "l1!J~~01'i'L1iRL1111Jl'lnLU\J'il1ni'l1"lLflil 
~~tit 1Xil m., r:l n !l u "l!J L i'J t1 -;:: v ~ !l ~ 1~ i'lll1 Li'I!J !l L vi !l L D'LI m-; J 1 L ~ !l\J 1 1X 

vt'll' n ~ 11.1 m::'VI'Il' n 1i~fl111Jtl<~ !l Rii' v 1 u m-;'li lju'1i~ 11.1 ti' u i'l1"l Lflil 

- 'ii'RLiil'i!J!J')Un"lW"i:i-\'UJi'!Jn'l'ru'VIn~11 'VIil 111'imfiR L 1111JlL vti:i~ 1 Vl!l' L'li'LI 

"l:iUUJ1rlUL vti:i~ LLil:itl~.i'tJ L vtl\~ L i'Juil\u 

- 'iJm'hLLN\J"i~-\'UL 'VIt'ln"lrui'l1"lLflil~11 111<1/L vtl\~ 1 11111' LLil~r:J n'il'!lll L i'Ju 
• • 

tl>~~1'Vlntl!l~1~u!lvua~ 1 fl~~ 

- 'ii'RL~ilii'IO!Ii]Roiju (Absorbent) 1u~u~'ii'RLtlUi'l1"i"LfliJ Lfi!JU!l~tl\Jn1'i' 
111n~11 11111'1J!l~i'l1"i"LfliJ LL11~n1'l''ii'R n1'i'LLm 'l! 1~!lci1~~'lJ'Vh~VJ 

·' · 'il1nu'l~'Vl LL~R11'LI'Il !l~1m Lm'ilv 'ihnR 
~ • • 147/160 • 
"i"U"l!l~'il1'L111J1111J1 ........................... 'VI'LI1 

' " ' 

IJ 1111'i'Vl m<\' !J'!I1111 LLrl 11 



.,.. 
c .,.., .,. 

.,. .,.. 
0: '"' .,..... 1ltf"'> "1:;;:: 

~ ;> 

;> "'"' r .,. 
.,. "' 
~~ "" 
GO :t~cc 
-;:> c .. ~,.~ 



. ; 
• 

14. LtNtltil'jlli\m-;~1t101"l"LOf!!i''IJ9l"l"'Ul 

~1!JLt"l"~ (vl<J) <'l.fl1Yi LL1VI.9'<JlJ 1 umwh~1tlmlJvtl.l"irh'l-lulil H 

- h-lik~1'1-11hYim1!JUi<1<JfiJil'l1 u h~1 vJvh LL.,~Iililii~m-;mvlv 
6'i~L&'I~lJI'I11!Ji Lti<1::L'ih 1 ~l"f1tl<l1if1<lt11:JI'I 

fl11lJ tli<1<Jiil Ji 1'1 Lti<1 ::~~ LL 11il.9'<J!J 1 u m-;tllju1i~1tl 
1' 1"d do .¥ do • - .lu - !J<l'4[\!1\il '1-l!J fl1";~U\.l'l-1"; L tiYiti'Vl Lfl";~ fl1"; 1'1 flL 1t1U";L 1W'Vl~ VI 

HLi"lYi1~L'VhJ!u 
- liVI1.;;i:J fl1";iJ n4fv!Jflu L Vi'.\~ LLi<1:i LLNtitl ~~ fl1";\lflLUti'i1!J tltl 

-;~wi 1~Vi!J flu L Vi'.\~ Lt"'~VilJ tj' Jii'J ( Vi!J~lJ 1'\J 1 n <!1<'11 <'i:J ~ -;~ 1 n 

Yil1fl~11.J~<li'JL1.JLLN1.JQflLU1.J LLi<1~'1-1U11'1~11.J.fl1!Jl.J<lflUi<1~ 1 1'1~~) " . 
- ~fl ~~~tl mru flu L Vi'.\~ -;::uu Lt ~~ L~<lti LLi<1~~[\J [\!1WLM<ll.JJl 1'1 

1~d'iu1ti1'11!J!J11'i";'ii11.J'II<l~ National Fire Protection Authority 
~ 

(NFPA) 

(2) !J11'1"l"fl1"l"fi11!Jtli<1<Jf1Jl!JLti"l"~!J~ti1Lilt1m-; 

lJ 1\il"; m-; i111u 1'111!Jtli<1 <lf!Jl v 1u-;~ v~ 11h Lilu m-;tl-;~ n BlJ i1111'1 

(2.1) !J19l";fl1'l"il<l~ nu Lta~ fi11Jfl !J!i'tll'l'i1!J~1 fl fl1'i~1 1 'lola 
w ~ 

'll<l~fl1'1f{i'i'i!J'II191 

-lilil1~i1LtN1.Jfl1";U1";~~fl~1L'il~ilv~nu (Preventive • 
Maintenance Program) ••hwi'm::uuviv6'1~11<1'1 LLi<1~<Jtlmru • 
1'11Ufl!Jiili<1<llilLLti1'Vi<l1VIVLi"lYi1::u~L1ru Metering Station, Gas 

Compressor Lti<1:: Gas Turbine Lvlv1.;;<'11!J1";Cl"v'h~1tibllfv~1~il 
tl-;::?i'VIGfnYi LLi<1::i11'111lJtl"' !l VI Ji V 

• 
1 

' ~1nu~~'Vl LLi'im1u-ii v~ 1m Lmill'l 'il1ti'V1 
u 0 • 149/160 • 
";U";tJ~'i111.J11.J'I-11.J1 ........................... 'I-11.J1 



14o w.l'IJti{jmln1'i~1'1Jn1'i'Ln~fi'IJ~'i1!J 

~1!JU.'i~ (~'ii) 

Metering Station, Gas Compressor 
• I I <Ill ..., ~ J/ ..,J 

U.<t~ Gas Turbine II<I~II'IJ1'VI'il<1~n1'llli'i'ilJ'll1\ilbU'IJYI'IJ'VIIil'YI1~ 

Sl .... 0 ..J V U ... V <!I ol 1•ol' 
'l-nlJlJn1':i'VI1~ 1'1J lfl !J1'1J'il~ flU f111lJL~ 'iJ ~ ':i'ii'IJ'VI'i'il u 'i~ n1 !J " b~ !J 

~ • ·" 4 ~ 1 4.14 • ~I • 1·11 ,f ,J 
'\J~'V11u1!HI'I'ii'IJ'ii'IJ lil'i1tl 'IJ fl'i'IU'VIlJ f111lJ'\11 I u 1.JI '111 u b 'IJ'YI'IJ'VI 
lUI II... I tU V ... 

1'1~ flG'\11 '\1~ lil'il~lJ fl1':ilil)1'\1<1'i1U ll<t~f11U ~lJ !ltl1~ lfl':i~fl':il'l '11':i'illJlJ .. . 
'i~UUflWII'il!l'4'lJ11ii'VI~fllil'il~ 

- <!111 '\1<1il1'11 U.11'1<i'!l:uu'i 1111.1 u. u1vim tJ 1.JU':i~,j 1'VI1fl'l1 u 

<1il1'11~ !l1'\J ri !JL '!\' 11i 1'1 f111lJ Iii !J'V11 V ~'il':i~UUvi!li'i~ li1'11 Iii !l~ 
.111il'IJfl1':illm 'IJI>i'IJYi 

(2o2) :U11ii 'in Tau <1 ~ti'uu.a ~~~ 1Ufl:UB'IJ9l 'i1!J'\J1flfl1'i'i:a iil'l 

'll!l~ ti' ~'11ui'h'll 

- m'l'ili'l'iiUflumrum1'ili'l'lli1'lf'llmn~Viuli1'lfltJuu>~,)'1 

- lil':i1'\Ji'l!JUII<t~'lf<lll'lh':i~':i~UU1i'i/i1'li'II<J~fi'~V('IJfh'lHll1lJ 
' ... 

'i~!J~ 11<11'VI fl1'V11.JI'I 
I 0 I 1)1' 

- lil'i1'\Ji'l!JU U.<t ~'lf'illJU1'i~ 'i~UUf11U Fill n1'ii'l~ fl1'lf'IJ !l~ 
' ' ucvo ....lo 

fl~'V11.J n1'lf lil1lJ 'i~ !J~ 11<11 'VI fl1'VI1.J 1'1 

- iii>1'ila'ilum'i'l-11~1u'll'il~flumrum1'\Ji'l'l'lru'VIlJ:il'll'ii~ 

n~Viuli1'111 uuu'i~,)'1 

lil'i1 'ili'l'iiU U.<t~'li 'illJU 11 ~':i:t:UU 1i'i li 1'll'll!l~ ti'~Vi 'IJ li 1'11 I i'J 1.J 
' 

u1~,)'1 

1'1 11 '\1 a 'iiU 11!1 ::'li'il:u tl 1 'i ~ 'i~ u u fl'l u ~ :u n 11i'i~ li 1'11'11 !l~ 
....... 11>1 ...1 0 

n~'VI'IJ n 1'll lil1m~v ~ 11!11 'VI fl1'V11.J 1'1 

o,, 'il1nu'i~'VI IIB~11u'li' 'il~lm 1m'liv ,)'1ti'~ 
~ • • 150/160 • 
'i'U'i!l~'\11'1J'l'IJ'VI'IJ1oooooo 00000000 0000000 000 000 'VI'IJ1 

' '',:"t&Ji',\!JJ,· :~~: . ., 



lrh i'iii m.,, l~m ~fl1'i"Umn1JLL<t~ LLm '!J~<t f1'i"~'Vl'U~~~n~!i'eJ:u L1J'i"~1J:J~1L UIJ fl1~ 

14. ~utiljllii rn ;~hu n1'i" Lii ~.ru ~'i"11l~1!J u. 'i"~ 
(\iiB) 

·' ~1nu'i~'YI LLilm1u'll m:lm LBL:S!J 'ii1r'i'~ 

- >J'l1'il6'1eJun1'lvl1~11J'IIB~eJtlmru>J'l1'il1~Brul-11l:W'IIB~r'i'~~u 
' ' . 

fh'l!LiJIJU'l~'ii1 

- >l'i"1~6'1B'U~I'l1'Ufl:U L ~vJ1~11J 1.JB~1~6'1lh6'1:Uel 
- >l'i"TiiG'Iel'U LL<t~'liU:UU1'i"~fltl mrul'l1'U l'l:U n1'i"vJ1~11J'IIB~ 

' ' ' .... .... ... ..I 0 

ml-11Jn1'l!m:U'i"~!Jtnm'Vlfl11-11J~ 

t v .I < .l1vu u 
- 'l! U u n 'i"ll.l LL<t ~ 'i"~ 'U 'U 1'11 'U 1'\:U 'VI ~ 'i"'U n 1 'i" 'l 'U 'i"B~ 1111 :U 

' ' 
:U1>J'i"li11J6'11n<t 

~ 

(2.3) :U1>J'lfl1'i"UB~nuu.a::R1uf'l:uilu111'l1!J'il1nn1'l'l::Liilil 
' • 1 • 'IJU~'I·'I:uB ellh . . 

- 111'l1'il?!Uu6'1m'l1'11miiuihi1!JeJ~1~6'1l11L?I:ueJ 

- n11-11J~L~ HRSG :iii\uihi\'1! U~1~UB!J 4 'JI~ 
- B'U'i":U'I11l'n~11JL 1X:ii1'111m'li'1 h 1um'lvl1~11Juth~ 

?!Jl1LG'I:UU 

- 111'i"1'il?IB'U~tlmrul'l1'Uf'l:UI'l11:UI'i'IJ HRSG U~1~ 
~ 

6'1:U1LG'I:Uel 

• 111'i"1'il?IB'ULn~1~1'111:UI'i'IJ HRSG LiJIJti'l::'ii1 

- 111'i"1'il6'1B'U~I'l1'Uf'l:U L ~Vh~11J 1.JB ~1~6'1Jl1 LG'I:UU 

- 111'i"1'il6'1el'U6'1111'11'liU~ HRSG LiJIJti'l::'ii1 

- 111'i"1'il6'1U'U<I111'11'liU~~:u1hiJutJ'l::'ii1 
- n1';11J~L1X:ii~:u1h~:u HRSG <i1'i"B~ 'ii11J11J 1 'JI~ 

u t•• •• ••-lt - B'U'i":U'I1'1Jn~11J \-1:UI'l11:UL'li1L'ilLL<t::~l-11J1'Vl 1Jn1'i" 

vJ1~11J 

u • • 151/160 • 
'i"U'i"B~~TU11Jl-1'1.11 ........................... '!-11J1 

~~~~l\)n1'l~~LL1~<i'B:U ~ 1/,'Pl'\AN'"' ~ . 

l.Jl-11'i'Vl!J1ti!J'lJUIJ LLnlJ 



14. LLIIJIJtiljllii n1~1f11.1n1 ~Lfi !11ei'U 111 ~1~~1~ 1.1. ~ ~ 
(~<J) 

,I 

·~1flU1~1'1 LLfim1uo6 <J~Lm Lm:g~ <i1n111 

- ill~1'ili'I<JULL<l~'limJU1~~ control valve ill1lJ~~~~ • ,J • 
L1fl1'Vlfl1\ol'U111 

.. ~ ~ ~ "' tl • o<l 1" - ill~1'illl!lULf'l~!l~1111~~1ilU'U1LU'U ~~'il1 L'>1!l '1-1 

rl1~1u11fill1lJti~~a'VJ5n1'>1 

- ill~1'il?l!lU~f'I1U~lJ 1 ~rl1~1'U Llfmh~li~1LlllJ<J 
- lll~1'illl!lu~rum'>1tl1vl't-Ulu HRSG Ltlutl~::<i1 

~1voo~v..l o 1 do.,. 
- 'il111 '1-llJm 'IW1'll1" 1 'Vl1~1'U!li:Jillfl!llil L1fl1'YI'Vl1n1~Liii'U • •• • 

~~uu HRSG 

- ili1Tii?~!lu?~m'>1'll!l~~uihlimuutl~~<i1 
- m1'ii?I<Ju n1 ~rl1~ 1'W'll !l~~~uu1'1ii~~l'iutl1 L uu 

tl~::<i1 

- <JU~lJ'>1Ufl~1'U1 ~ilf'l11lJL -ih hu.<l ~i\olu1m 'Ufl1~ 
rl1~1'U 

- <ij'liJL ~iJ~L ~I:J1'll1'11 rl1~1'U!l~ill~ !llil L 1~1~rl1 fl1~L~'U • •• • 
~~'li'U 

- <ij iiirl1 ~~ L UI:JUoii mr~ ~u L~ I:J1nu'iilm~tllju~~1'U~ 
ilfl ~!l~ LLm:tl~ !llilli' 1J 1 'Ufl1~ L i'l-llJ!l1!ltl1 fl1~ill~1'illi!JU !Jtl mru • • • 
ri!l'U~~il!Jtllju~~,'U ~1)J~~'iilm~ LLm 'lli!J-rr liloU!J~~w1 ~'" H 
u1nru~u~tllju~~1'U1~~1'11U~lJb,n'WLifoij111L'ii'UW~!JlJ~~~LL'il~1~ 
Loif1 L'iJLL~~~!lti{jlli\ 

- ill~1'ill1<JUf'l11lJti~!J1111ii:J'li!J~\ollJ!lL!ltl1U~!:<i1U LL~~ 

~ • • 15V160 • 
~u ~ !l~'il 1'U1'U'I-l'U1 ........................... 'l-l'U1 

~ 

~ ~ ' 
iiVI'"'']V1~1'18.1!16ili>lHLLm1 



14. ~tNutil)lliim~Jhum~tiililii'ulii~1V~1VIt~~ 

(~ll) 

1 ~1nu'i,;Y1 tLEilil11u'll m~1m Lm~v ,)1tilil 

- ~lil1~:ilL!N'IJnWU1l~i'n'!;1L~~U!l~tiu (Preventive 

Maintenance Program) vtll'll1mhLn~!ltlmru tl~~n!l\J 
L~ll1in1~1~g~1~1u1~lld1~:ilti~~~YIB~1W~n~:i1~11~ 
u<~lllilnv 

- iiilil~~~tlmruiliiLL~~I'i'u1mi1~LiM'lilil1~mmJi1'U~11~ 
tift !llil.ti' V W~!l~..r~ ~~\J \J 5 iiJ i1J1W L~!l'lJ L~!l~~l"!uJ1 ~1n-h~ Iii 
~um1v 

- Alii~~~~\J\Jvl!llil11~i'lilf!W.n1WJ1~1il~ 1llJ1 (Water 

and Steam Sampling Line) L~m11J11tlil~L!lJ11'lllil~1~ 
~rumw 
' 

- n!l'lJ n1~Liii'lJ ~~\J\J l'i'!l~ lil~1~ftll\J ~11~'lilil!llil.ti' v 1 'lJ 

n1~~1~1'1J'll!l~L~~!l~Ni\1i11llJ1~1V'i1i'l'llilft!l\JLL~~~Iii~1VJ1~1il~ 
'l'llill!l\Jftmw n1~~1~ 1'U'llll~ii'uih.ti v Llil v n 1 ~~1 u 1')~~1 n 

'i 1'11 n~ ti ~1~i'u !l'lJ n111i11 ~lil11 ~~ !l u ~~ ~!l~ N i11i11llJ 11i11 ~ " ' .. 
"' """'"" ""' ... W1~11'IJ\Ji1Ji1Jiil1'll1'lfW11'11n1 

- .ol ~1~ 1 •• - '1'1~~1\J~~~~1!l~Niillil !l'lJ1'll!l~ ~1~n11 ~~lil!l~~ 
' ... ,.J ~ ...... 1 ~ 0 1"~ 

11'11n1~LL!il~~\J\J'I'IL'U'lJ~~u1~6\Jn1'lWn11VI1~1'lJ LL!il~ lil'l\Jn1'l 

i'u 'ill~ 1 ~~ tluti~1u1 vm>1 oUL~~!l~Ni11i11llJ1'il1 mnJ1v~1'lJ'll!l~ 
" 

~ • v 153/160 v 1u 1m';) 1lJ11JvtlJ1 ........................... vtlJ1 



I :<o '\';;:~ 0~0 l~m·m~"'j .,,, n'LILLf1 ~ LLm 'lJe.Jfj f1'i~'Vl'U~~ LL 1~amJ 1 'U~~m~~h L U'Ufl1~ 

14. LLi:-i'Utlflllii n1~ !lhu n1~Lfl~ ol'IJ Ill ~111~111 LL ~~ 

(~!J) 

'~1nu~~YI LL1'f~11'1J'Il !l~Lm Lm'i!eJ 'ii1n~ 

(2.4) ~ 1mm ~il <J~i\'u u.f1~1'l1u 'l~ ii'u lll~111'il1 n n 1~~~ L Ufl11<J~ v v. t 
n~'VI'1Jt!l'IJ1 

- \ll11'il!1EJU!lf11W'liEI~~'IJih.i\'mi'J'IJ1.h~'ii1 
- n1'VI'IJ~ h-i'i\'~'loi'IJ 1mhii~uih.ti'11 2 '11~ 
- <Ju1:u.Y.un~1uh-i'iim1:w Lo!'1h 1 u nw~<h~1'1J<J~1~ 

mh1:1:uEJ 

- m1'il!1EJuu.<~~'li<J:uthp~tlmrut'l1ufl:wt'l11:w~u1mi1 
.,J 0 

mm~ 11 ~ n mYI n TIII'IJ ~ 
.... .... I ~ 

- 111)1'iJ!1EIULn'il1~!'111:U~'IJ<J111~!1:U1Ll1:U<J 

- ~11'il!1<JU~t'I1Ufj:U b JXvh~1'1J bv'J<J~1~!1~1 Lll:UEJ 

- lll11'illl<Jum1'1'11~1\J'li<J~~tlmrum1'ili~m1<1'ull~LVi<Ju 
El~1~!1111L!1:U<J 

- \11)1'ill1EJuflrumwJ1vtlmu HRSG Li'lut11~'ii1 
- <ij~ 1 JXjj~L ~111't11<\!'V'h~1\J!J~Ill<IEIP1 nm~'l'11n11L~\J)~\J\J 

HRSG 

- m1'il!1EJUn11Vh~1'1J'li<J~EJtlmrum1'ili~ turbine 
' 

speed EJ~1~!1111L!1:UEJ 

- 111)1 'il !1 EIULL <I~ 'liEJ:U t11 ~ ~ ~tJ n 1 ru !'11 \J f! :U !'11 1:U L ~1 
• I .; 

turb1ne speed EJ111~!1:U1Lll:UEJ 

- EJU1:UWun~1tJ1JXiim1:ULoV1L'ilLL<I~i'VIihvtlum1'1'11~1\J 

v 0 • 154/160 • 
~u 1EJ~'il1\J 1\J'VI\J 1 ........................... 'VI\J1 

I 

• . · 



14. llN'!.Iti~lliim'l'tli1um'l'lii~liu~'l'1tJ~1tJtt'l'~ 

Cl'illl 

,I 

''il1m.J'i,;''VlllilmTu~ !J::lm l!ll'iltJ 'ii1ri~ 

J':i~m~fi'i11 D'IJ f11'l 
~ 't {~· .t -~ ·~--· •,.. •• 

t ,.,>';:' .. ,;,;. -7 -~ ~ ., " •' 

' !J1~f'l;fi1'l',tl!J~fl'UL\lt~Uflt~r.Jgfl'>~'Vl~~~LL~Plft!JIJ 
{ ... h 

(2.5) l.l1fl'l'n1'>tl!l~fl'!.IU!l~fl1'Ufll.lli'!.lfl'l'1tl'il1nn1'l''l'~IU~ 

'IJ!l~lf'l~!l~rh!ii~lv~vh 
- ~'l'1'il<l!l1Jnwvh~1'!.1'11!l~~~!l!h'l!l~rium::llmfiu 1~ 

vh~ 1'!.11il1!J~ ti ~ nml<l~ ~~ 11 

- ll1J'l'!JVIUm1'!.1L ~ilfl11!JI ih 1" 1 '!.lfl1'l'l''h~1'!.1<i!h<I!Jll 
t' <V ... I 

- m1 'il <l!l1J I'II'!.II'IJ!l 'i'l ~ !l ru 'VIfi :JJ 'II !l~'IJ ~ m ~ !l t1 1~ 
' " 

<lii11<1!J!l 

- ~'l'1'il<l!l1J Temperature Controller 1~vh~1'!.1 

m:JJ~ru'VI!Jilvi~~H 
- m1';J<I!J1JI'IJ'!.II'lfll{'q~lhimL~VI-i'll!J1i'I1'!.1'Vl~II'Vl'!.l!l~ 

lm.l!J 

- n1'VI'!.I~'l'::l utJ1JU~1J1i~1'!.11~'!.1~fl~ll"1 Ylvh 1 ~-tl~ 1 •u 
- rl1'VI'!.I~I~ll'!.I1'11Mlll~llm::u1J1Ylvh 2 II'VIil~ 1:JJL~ 

l'l1~1u1ilit11v~ Mili'B~ 1fl'l' 1 u~ 
- 111'l'1'il<l!l1J'l'::1J1J'B~1fl'l'1'!.1~1.1.61!:'l':;1J1J Interlock 1~ 

ll'u 1 •-h!l~l'l1~1'\J 1ilimh~~ntlim!l~ I<I!J!l 

- ll1J'l':JJYiil'n~1'\JL ~ilfl11!J 1•ih 1'il1161::-i''VIti1fi1 '\Jn1'l' 
" 

111~1'\J'II!l~~tlmru 

- m1'il<lll1Jn1'l'l'l1~1'!.1'11!l~~umruu!l~riuM1~1~'1iu 

~~616u!l~rium::11<11nu '11l161'lll'~nurn'l'~11'VIl1'11ll~u.'l'~~u1Yl'rl1 

~ • • 155/160 • 
'l'1J'l'!l~'ii1'\J1'\J 'VI'\J 1 ... " "" ... " .. " .. ". " .. 'VI'\J 1 

·" 

~ 





14. U.~'l!tii)lli\m~~'h'l!nTHflllloi\Jiil~1U~1UU."S~ 

<.it~l 

..... ~ ...... 
UilJilJ1n1ilJiiu) 

.I ~'i'UlJ!lUB1'U1~ 

~1nu~~'Vl LLi'im1ui <J~1m Lm'iiu 'ii1nlll 

(4) :U111l-sm-s~huvnrn~1'1! 
.. "1 ~ ~ 1··'·" ... ~ .~,., - VllJFI1Uf'llJ'I1lJ<J ti'U1'lltl~bl~ m'l1 l'ltl~lJ11'11nl~U.fi'>~UUVILU'U 

~~~-s:iG~urmrunwvh~1'UU.fl:i 1.1-i'mt~~ 1 1XL tltJ~rl1'W1EJm-s1 -ii'l1!lt~ 
1ml1~1nmlJ h~~1'1!<JI'Il11'11m-slJ 

' v ;j utJ""....., ..J 1 1J "' ., v 
LLfl.:il'lti~L 'U~ ~Uilln1"SVI~1'Un1"S n<JU"SlJ'I1f\fi~I'I"S~f\1Uf'llJ'111J!l 

1ml1~1nmlJ 1-.~~1'U!ll'll11'11n>-slJ 
' • 1voo~v.J o ' ,J.,...,. 

- n1'11'U\!l '11lJ ~ L 'l!tl1'l!1ilJVI1~1'U!lQ illf\!l Ill L1 f\ 1VIlJn1'>Llli'U'>::UU 

'11JJ!l1mi'1 

• 1""' • 1""' "11 ° v-I - n1'11'U\!l '11lJn1"S!JU'>lJ'I'I'Um1'U '11lJFI11lJL'l!1 ~ 'Un1"SVI1'11'U1VI 

L~'U"S:iUU'I1JJ!l1ti'IJ1 
• 1.,.,. u~ 11 v ..1 v..l v 1" ., 

- n1'11'U\!l '11lJfi1"S~lllwnL~1'11'U1VI U.f\:i~LfiU1'l!!l~ WV1'>1UfJ~ 

'i1im>uljui'i~1'U~~n lli'!l~ -ii!JR1-s-s:i1~ t tJm-stlljui'i~,'U 'i1in1-s 

tllju"i'i~1u 'i5m-stllju"i'iLd!l L ~u m>~11 '11l'l'l1~!l L ,.,~ n 1>ruei'U 1'1'>1U 
• .d -lo tJ 

LLf\:i'l1f\fi~ili"S!J'UVI~1L 'U • 

- U filli\mlJ LL~'U'>~ru!JU"i'i L'l-1\ll!ll:h~ Lfl'i~ fl'i'lll 'l'l-i'!llJ'I1'~ 1.1 LLi'l Ill~ 
" ' ' LU<JTIVI"Sfl'l'lv!i'illlM<J1'Un1"Sfi1UfllJL'I1lllllnLil'Uiii~mh1 lli"Sti~ 14-3 ~ 

, , ' '11\1 

<hliiu~'Ulli<J'U lii~rl' 
' .,j • 

• ';:i\iiuiJ 1 i111:illnLil'UVILiilli~'Ui11EJ1'ULl~1WW1 LLf\:ilJ ' . 
·' ~ ' ,., .,j u <; :il11'U ~1'U L '11~ \l n L O'U i'l1lJ 1 'l fJ f\1U f'llJ i'l fJ1'U n1 'lt\.1 fl11lJ L" U'l-11 U'Vl 

Lnlil~'U1m1X!l~1'U1~'ihnlil 1lllu1 -ii1iflfl1m'l'lun~,u h~1 ww1 LLf\:i 

.,j .. ~ .,j .. • 1il ~ 1··'·" • ' 1" Lfll!NlJ!lilnLil'UVILili'>UlJ'I'I'>!llJ 1 'Ub '>~ >m1 U.f\1L'111'1n1'>WG1~Uf\~ Ill 

• • • 157/160 • 
'>U'>!l~ ~ 1'1!1'1!l1'1!1 ........................... l1'1!1 



·. I 
! 

14. IINutl:ijmim~~hum~lii~eiu~~'lEl11ElU.~~ 

(~'il) 

15. 

<11.1'11'1El111Vl 
' 

~'i'UlJ€JUeJ1'W1~ 

~1nu~'i1'11 IIBI'l'l1'W'll €J::1m 1m'il1J ,j1nli1 

't\-< - J ~ :-;.. ... 

-~~l'lU'YI 2 i111 , 

m 1l u 'il n1 ~ ~ 1 vJih 11 <l:: ~ t1 ~ ~"' 1 u ~ 1u 1 'V1111 il n1ilu t1 ~ ~ 1nu . ' ' 
<'H11um~ru'!l'il~l 'VIqijmilu 11fh 1 ~u··hhJ<11m~m~1J n H 

.... ..,j" ... 111 0 ..... .... .... ...1 
II~'Wfl1~ijfllil'W'YI~I'lii'1~1JlJ 'l<11'VI~UI'VIqijfllil'W~:;Ji1U'Vl 1 lJ1 

mu~lJ<1tn'Wfl1~tU'!I'il~I'VIq'lfllil'WL~<1~U<1~1~ ,j11U'W,)'il~1-if 
.d_ ~ ""' I I 

~f1<11fl1 lfll'il~lJ'il'lfllil'W ~1fl'VI'W'l1J~1'W ll<l ~'VI'W'l1J~11.1~1'!1fl1~ 

fi11J1.1€Jfl I ~m -if1lJ1~1lJ'lh 1JL 'W fl1~f11U~lJlH11'Wfl1~ru I 'VI~ 
'lmilu~ 11i lil'li'uliu ~~' ::<11lJ1~tlf11U ~lJ 1~ ~ li11 ~il n1~i1 n.ff€JlJ 

vi'u I Vi~~ ll<l ~ 1.1.~\J tl :iju1i fl1 ~'l fl IU'W~1lJ n'W'i::'V!';h~VilJvlU I Vi~~ 

1.1.<\::VllJfJ .ti 1J ( VllJ~lJ1~1 fl'il1<11<1lJ' fl~'il1~Yi1J fl~1'W~€J ~ L 'W IIN'W 

u.<~::wt.i'l1l~1um1lu€lnu<~:: 1 r1'i'~ 

I'W'Vi'W'Vllfll~fl1~ 27.180 H VI~€) 
43,488 1'11~1~1lJm Ll'ltJ'Yhm~tl~n11i1iu,'iu 'VIq[1 11<1::W'!Ifl'jlJ 

~u 1i1'VI'i'u'liutfhl1iu,'iu~ll1lJ1ti~n A'il lJ::~1~tl11i1'iln11i~'Vl'il~ 
1<1<11 B'W'VIU<1tl1 'Vl'il~'VI<11~ m::ii'WI'VIYi1 'VI~€l'liu€l1i'lliil'l~'W~il • 
f111lJI'VIlJ1::<1lJ LUll1'W'VIrY1~'111lJ1U~fl fi€J 'VItY11b~fl l~'il 
u€J~num~'li~'Vlm1l'!I€J~'VIu1~'W ll<~::w'l!fl'jlJ~u fi'il m::~lJ'Vl'il~ 

~~•m 11i11lil~:: 1J ::·•h~'i::'VI'l1~,Ju~~ 'VIm::<~lJnu'IJu11'1'Vl~~wlJ ~~'il • 

~ 0 u 158/160 u 
'iU~€J~~1'W1'W'VI'W1 ............. , .... , ....... , 'VI'W1 
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.;; ~ 
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I' " .N'am::'l'lua~wlfltl'!UJ ; <? ., 
'''I' ~:'".· \r-
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u~~'Vl lb€JI'l'l1'W'll 

€J::1m 1m'il1J 

'<51tif1 



r. 
I I 
. I 

1111~1~~ 3 (Ilia) o'm.iLL(:.J'U'lJ5tmm~m1111n1~UB·:I!i'WLL<1:aun'11l"l<ln'i~'VIU~~~L11iltlBl.JL'W'ilW~i111LU'Un1'i 
.\ ..-::" :_:-: __ '. :':- ',:;;-J/-"':_.··:~1~~i;;: .- ·._ '.< w:~ ~ ~ ~ "~ ·~ ~ ~ "",_, •· ~':;. ;•! ~ ' ' ··~ ' :... ···.. "" ~ .• "' .-};~ 
..•. :.,j:l. ·~··"~~:tc.!)!•o;•i';. '"'•'~···· ·. • . • • 0 ° ':)' ~. • ~ 0 ·'· o' ' . )< 1l~~~n"l'l'~l!l~11l~~'l'ilfi<l'II 'K.'U 
{, ,.;1 •. ;,;.){'(:.J. li~Jl:i;Yil) ... ~. ~lfl'l~flf)]l? . . • ~ '1119l'l'IJ:'!Su.a~n\JU:fl;:ILI\l'11~fl(}'f:l'VIua~~~l!l~a11:•. • ~ • •. ~ ·~o ' •2 ." ~ ... :C>!t:. •• 

· ,. ,, •. ,.>\If ,_, •. ..,,.,,,, .· ~··· · · "'· • , " •• " ' , · (:.J_flfl'Sl:'V111 ~LL1Au<l11 ·~JJOWI'II<l\J 
!ll '·.J:'J. ':!:·: "'"' 1!1'-,' ""' .. ··~ ·'" -~-----~ ~ "0 • ~ ,. __ \1 _____ • ____ ,, ~ 

ol~- • .!( .~,q-~ ~ .!( .Jqq 1 • q ol• ~ ~·q 15. W.J'Wu!)U111111'ilil1'W'W'W'VIt!L'll1J'lU:fll: • U1L1W'I1'W'Vll1L'111J1'11El~ f'l'i~n11 liiEJ~l.Jn11u1Ui.'l.fl1'111il'UL111l.i 

i.'l'W'VI'iVI11'11 (MEl) f'\11l.IL111l.J1::i.'ll.J 1um'i\Ji.'lnilf'W 'bJ • • 

•' 
'il1nu1~'Vl LLB'm1u'll <~::1m L<~Lii8 ,\'1nlil 

• .: ..~, q 1 t•q "' 
- ~LLi.'l1fl~1'11'W'Vlt~L'lW1'11El~ fl1~fl11 111l.Jfl11l.Ji.'l11J~111 LU'W 

1::LU1JUL~1JU~EJ!JEI~Li.'ll.JEJ1 'Wmru~'I1Ui1ili'UliiL U'Uhfl n1111'Wiil1 Vi 
iim'ifl1U!'ll-ILLij::UEJ~tl'W L~EJij\il 111~<1111~\il§~ 111~ElvJ1ij11J 111~<1 
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