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'jfl'UU!'U 'Vl flt) 'U CJf clll 'Vl'Ut ~1 fl~ I il 'U 'lJ 11i'V1 ~tl'fomm-:i~ l'U ~ .:Jll1~~ tllJ1iluN'1111il 'U fll 'j,J~'Y] l 'j ltl.:Jl'U~clfll'j 
"' 

tlg1J1iW1llJlJ1Wi'j fll'jiltJ.:Jfl'UUcl::;11nl'U ~cim::;'Vl'lJ~ .:Jll1~~fllJ 1m::; fll'.i ~~ WI llJ ~ 'j 1,1 fffl'UtJ W fl Wl ~ .:JU 1~ ~fllJ lff'U fl 

~fl m lJ'f.JWI ffl'\1 m 'j l.Jlu i 1u1rn::;1 '11 i'.iti.:iu '.i 1m::; rlTw fl.:Jl'U'U 1 tl'lJ 1 mm::; u~u 'Vl 7'W t11 m 1i 'j 'j lJ'lfl ~uci::; ~ .:iu 1~ ~fl lJ 
f ,d,d 9/ ! 

1m::;'\1'U1tl.:Jl'U 'Vllfltl1'\Jfl.:J'Vl 'j l'lJ'Vl flfl 'j .:J . 
'jltl.:Jl'U~clfll'.i'UQllilW!llJlJl~'jfll'jiftJ.:Jfl'Ullcl::;ttnl'U~clm::;'Vl'lJ~.:JU1~~fllJ 1m::;fll'j~~~llJW!'j1,JfftJ'lJ 

tJW fl l'W~ -:i111~~tllJ 1 m .:Jfll'.i 'Ylll'\1 lifl.:JII '.i'tt'U 'f_J ~ ffl'\1 m 'j lJ'lfil~i1uuflu~ i'lft t~flfJ~ffl'\1 mm flfl n-f i-:i 
'U 'j::; 'Vll'U 'UWI 'j lcl'U ~ 33719/16462 'IJ fl.:J'lJ 1 li'Vl ffcl 1vi 'If ti ~1 fl~ 'O~'Yl lW!llJlJl~'jfll 'jil tl.:Jfl'Utm::;wi'i'IJ ~cim ::; 'Vl'lJ 

~ -:iu1~~flmm::;m~'j fll'.i~ ~~11.Jm1ufffl'lJ ~cim::;'Vl'lJ~ .:i111~~fllJ~ n 1'11'U~ i~t1rl1i! m1uu it1mmm::;11~u 
Q,/ ~ ii QI ..d 

m'Wt11m1i'j'jlJUcl::;ff .:Jll1~clfllJ~ .:Jfllfl ~'U1fl'Vl 9 

1.2 1lf.l~~!0f.l~6\.10-:J 1 fl1-:Jfll1 

1.2.1 ~i-:J1fl1-:Jt)TJ 

jJ ' I f 

viit1 ~lfl~ i.:JflQvi'11tjvi 8 9i11Jcim~fl t1llflflti'.ifl-:i io.:J'\11~fJW!'j~~rl' u~uvi,;iiltl'j::;l'Vlflmm1ri1u 1 :50,000 'Uti.:i 

.d O QI d :, I I 9) ~ ~ .d 
fl'jlJll~'U'Vl'Vl'\11'j cll~'lJ,~'Vl L7018 'j::;11-:i 5044 II ~.:Jfl~'j::;'\111.:Jlff'Uflrnll'U1Wl.:J'Vl 634-635 wi::;1'Ufltlfl 1m::; 

1ftufl1~11u1utiu~ 1946- 1948 mi'lti n1dti~vf.:i'l1lJ~ 298- 1-65 H c'j11~ 1-0 
"' 

fll'jfllJ'UlfllJl'Ulnlu~ 1 fl'j .:Jfll'j ffllJlHll~'U'Vll.:J l~tl'Vll.:J'jf;)tl'Utulfl,l.:J'\11~fJm~~() l 'UW!llJ 

lfl'U'Vll.:JffltlfJ~'j~W!() - 'Ylllt41 elf! ('Vll.:J'\1'11.:Jll~'U~'U '\1l.Jltllcl'IJ 11) O.:J'Vll.:J!Wfl1Jl'U1Jl'U'4'Ulit11 l 'U'Vll.:J'Vlfl 

~::;1'Uflflfl iu~1mfl'U'VlN'\1c11.:i'l1mt11ci'IJ 1047 (1Jl'U'4'U-1-:imiu) ~1u1!1mfom::; 1!1u1~um::;9i1t1 ii-:i 
' ., 

filclllJ~'jvi 14 l~tl1~1tll 'U'Vll.:J'Vlfll'\1'U tlW!ll.Jlfl'U 'Vll.:Jrl°lM.:Jl'Uley h-:i hi'H'U'Ufl.:J ~'U'j::;flfl'lJfll'j 'j::;tl::;'Vll.:J 

• I ""'l' "" J' d 'l' ~ ~ .,. """ J' d 'l' • I u'j ::; l.Jlw 5 fl AclllJ~'j ,l::;f:J.:J'W'U'Vl AflHfll'j 'j1l.J'j::;tl::;'Vll.:J,l lfl,l.:J'\11~fJ~rn~tlt:Nl'l'U'Vl AflHfll'ju'j::;lJlW 33 

filclllJWl'.i(J'U~ 1- 1) 
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'lle>•niiii'l1 Yfm'tiaunf tl i,«~ 
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u;1111 ffDJIYfu Olnlil 

' 
1.2.2 fll'i\?ll!UlHltl 1~t111111hrn~ 1 fl'Hfll'i 

~.ct O d.:f, 

1) 11ifll'il'lll'tUJM 

1~Hrn::::~11ilu fll'.i'll t11t1m1:1Jfli'1~'lltNl1U1 Bench fl11:IJ\j ~UIPlcl ::::J'u11tl'1m UtN '11-i'l tt'tr ~ln'U 

Io l:IJ\91'.i fl11:1Jfli'1~'\Jtl~U\Plm;Jufli'1~ '11itl'ernfl11 10 !:IJ\91'.i 1~t1f111JfJ:IJfl11:1JclWl'H'UtJ'~li'1t1 (Overall slope) 

'lJtJ~l1U7!l1UtJ~ '1li1n'U fl11 45 tl~fll 11 :IJIU~1tl~tJfl~'Ulm::::'Vi7fl1'.il\911 tl:1Jl1U1~1'U~1tlfl1'.i!\11::::'.i::::IU~~1tl Jack 

Hammer 1m::::rnBackhoe oii1t1'1'Ufl1'.iU71J!I\Pl~l1U7~1'U vi1mrn~\91'H'UU'U 1~t1'l~rn1,n::::n::::1U~'ll'Ul~ 3 if 1 
"' "' 

1111::::~fl 7 l:IJ\91'.i l~tl~U'.i:::::IJltu 15 tl~fll l~tltltlfll!llll'.i::::tl:::: Burden U'.i :::::IJltu 2.0 -2.5 l:IJ\91'.i 1m::::'.i::::t1:::: Spacing 

·1.h::::mru 2.5-3.0 !:IJ\91'.i H1\91Q'.i ::::1u~ '1~'U1'1:1J~uc1::::utJ:1J t:1J1'Wt1:1J'1'U1\91rnr:-mm111Yu~1CJrc1 1mi\91'.i7t'Y1'U 94 : 6 1~t1 
., ' ., 

'U1l1'Wfl illmru'ViHIPltJ'.ilh::::mtu 18-19 f1lclfl7:IJ !!cl::::ID:IJlfllfl1'.iH1\91m::::1u~ 'lumn::::1U~!!\Plcl:::: r1f ~'11i1n'U 
"' q 

117 f1lclfl7:IJ\PltJi~l11::::ri1~ 1~u'ITu,ii~ey~m'.i~ ,~'U1'1:1J~l~'Ui1m::::~'U!!cl::::~~'.i::::1u~~1tl!!f1tlivM111uui~l11:::: 

ri1~ vi1mn::::1u~1uc1:::: 1 r1 f ~ 1~t1f1tJ'Ufll'.i'.i::::1u~11::::i~1,111tl'1~\ll'.i1'i1\91'.i7'luf r1ii 200 t:IJ\ll'.i 1m::::'ltt'ifo.1w1ru1~fou u u 

'l111~u'lufr1ii 500 l:IJ\91'.i 1~md~i~'i1lflfl1'.i'.i ::::1u~u111tul1U11'11Utl~ l11flU'lJ'U1~1my1nu'1tl 11 ::::H' 

Hydraulic Breaker ~~ Back Hoe rn1 :::: m :::: 11'Ylfl l~tlcl~'lJ'U1~11ir1'lJ'U itlefouv~ h ~ 1l.itt'U ~~tl~,-h~'i11fl''U~ 

1m~m'.i'1tlm~~1u'Vir1Mtl'.i :::: :1J1tu 500 l:IJ\91'.i 

2) fll'ilflUflel..:Jn.rnein~hum::::lft'll'tt'IHllflfll'illl!'tti'.lel..:J 

'1~'Y11fl1'.itl:1Jfl'11J~'U~'\j:IJ!l1:i'.itJ~lf)l (,J l) '\J'Ul\lllilv~ 40 '1-:i ~fliJ'.i:::::IJltu 20 l:IJ\91'.i m1 :::: t11Jfl'1'1J 

.., "' ,I d d - 1"' "' "' . I "' 9J "' ~ 9J ,I d 11] , d 11] , "' 1m::::'i1~1\91'.i tl:IJ'Vl'U'l'llfllJfltJ~luMfl~'Ullcl ::::1m,Jl1'U (u2) 1J'.i 11fll '1'11~~1'U'l'lfl 1\ll'lJ'Ul~'Vl'U'l'l 20 I '.i lflllfltl~\J' ~ l:IJlfl'U 

81:IJ\ll'.i 

3) fll'ii~J11'Ufll'i'11l'11i'.JtN 

'11iiim'.iHJ11um'.i'Vl71l1UtJ~ 1vlt1~11\Plum'.iHJ1~~'Vlrn1r:r'um~rl11~t1~'lu1'lJ\911l1UtJ~11-:i 1~mfo~ 
Q.I Q?( -1' d ~ J g) I I :, ,, ' 

fl'U fll '.i 'l ~m:::: 'i11tl'\JV~ ~'Ucl:::: tJtJ~'l'l lf1 ~'\J'U\ll l:1Jlff'U'l'11~'\J'U ff ~l'l'l l'U 'U 1 ~tl'i1::::~ ~'Vl'.i:IJ'U l'IJ'Uf,)'U'U~ flf ~ 'lui1~'Vi vi l'U'IJll'lfU 

1~t1'ltt'~~JT11Jfl1'U e.1mi'u1u~ii~'U\91fl 

' 
1.2.3 ifl~W~fll'i1iuii~hunt11u 1 fl'i~fll'i 

'1fl1Jtu::::m'.i 'l.ff~~'Ufl1t1'l u 1 m ~flTitl'.i::::fltJ1J~1t1~'U~1il~vi1mjjtJ~ ~1nufltJ~1tl~tJfl~'U ~1nu 

fltJ~u-:i 'U tJ~fl\ll :::: fltJ'U lH 1frtt'U ffl'Wfl~l'U 1r1itJ~'lT~ h~'lftl:IJ lHlfilJ1ff~tJtlmru 1rn::::~1nu1\91m::::1u~ l~'U~'U 
q q q 

' ' 
1.3 

0 '=- <!I '=- '=- !ii 
UNtlfll"!~l!tltlfll"!!'VU)Vl~VIU.JVl"!1'iltH>1Jf1Wfll't'Hr~U1~tl8l.J 

Cl 

' ., 
fll '.i~ll'U'U fll'.i ~~\ll 1:IJ\ll '.i 1'i1fftlllfJfllfl1'Vl ff ~111~ irtl:IJ ffl:IJl rn 11 'U~ i ~~~ 'W 

fll'i\ll'i1ili;Yel'lJfll'i'U01m\llUJill\ll'ifll'i'l1el..:Jfl'UIIU::::llfl1'\Jf..lUfl'i::::'fl'lJ~..:Jll1Ylflelil 1~t1'1'11~ 

u11J'l'l~llifl1J7'i1 :::: vi1mrn'.i1'i1fftJ1J llcl ::::'.i l ti~ l'U 'Utll,Jcl fl l '.i ,J gm \911:IJ:IJl\ll'.i fl 1 '.i1fo~f1'Ul!cl::::Un't'lJ r:-rn fl'.i :::: 'l'l'IJ 

\lll:1J1itJ'U i'll'lltJ~mm fll'.i"I ~nrnu~ '1 i' 'Vlf tJ:1JlZ~1ff'UtJUt)Jl111rn::::YJ tlff '.i rn 'lu m'.itlgu1i 
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,. 

11;1111 iiDJWWtJ OllJA 

'Vll-:J 'IJl 'l:J 'Vl~m f1l:J 1 'i) ~,l'f1'Vl 1 '.i 1 tlHU i:-m f11';j 

~ '.i1 'iJ1 'P1fJW.fl1'Vf01f11fl'l'U'IJ'.i '.i tl1f11fl' Vl1llJl~1llrl~Yifl''Vl1-:JmJ ';j~~'IJlft'tl-:J m-:iA'w:Y::avhrn fJW.flTVnl1 fJW.fllVI 

tll f11fl'l 'U fftll'U 1.h ~ f1 e) 'IJ f17 ';j '.i ~~'IJlft' tl -:J l 'U fftll'U 1.h ~ f1e)'IJ f11 ';j llfl~';j ~~'1Jlft'tl-:J~'P1i11Jflflrl VI f el :i.J'tf-:i ffcl.hm 

m '.i ~ '.i 1'\J 1'P11m vrnvi vu num~'.i il 1u ~ n111u'P11 'P1 vih 1 t1r1~1; t1'P1 m '.i ~'P1~ 11.J~ '.i 1'\JffeJUfJW .n rn~ -:i111'P1 ~e:il.l ~-:i 

.d 
~1'.il-:J'Vl 2-2 

fll j i~Til'ilt.1-:JlU 'Vl 1-:J'IJl'l:J'Vl~m f1l:J1 'i)~ ,J'f1'Vll'.i ltl -:J l'U Hr! f11 nJ gilli ~ 1:1.JlJ l~ '.i f11 ';j 

tf eJ-:Jf1'Ullrl~llffl'llHrlf1'.i~'Vl'IJ~-:Jll1'P1~ellJ llrl~ f11 '.i~'P1mlJ~'.i1'\Jffel'IJfJW.fl1VI~ -:Jll1'f1~e)lJ1)1'U1'U 2 fl f-:i/iJ !~el 

ii 1mue:i~ e:im :i.J~~ m11mrnluj11u11ri~m '.i mi'.l e:i-:itd 11ri~ti1,! rn1uu 1t1mt111r1~11H'U'Vlf V1t11m 1i'.i '.i l.l'lfl~tm ~ 

~-:Jll1'P1~ellJ llrl~l1'U1tl-:Jl'U~l~tl1.,feJ-:Jl~el~'iJ1'.iW1~eJ I U 
ti111f uuH'U mH111-uu f11 '.i~'P1~7l.lm 1'\JffeJ 'IJfJW.fllVl ~-:iu 1'P1~eJ:iJ 1u '.i~t1~~11-uu f11 '.i il VI. ff . 2566 

'lJe)-:J I fl ';j-:J f11 '.i'Vl lll11Je)-:Jll'j l1 'U e)~ ffllf m '.i lJ'lf'U 'P1'tt 'Ull el'U ~ I '15~ I~ e)e)~ffll1 f)';j';jlJf)eJfff 1-:J U '.i ~ 'Vl l'U 'lJ ~ '.i m'll ~ . . 
337 19/16462 'lJe)-:J'IJl'l:J'Vl ffrll~'lftl 1Jlf)'f1 llff'P1-:Jl1l'U~l'.il-:J~ 1- 1 

' ' _q O Ct, Ct, Ct, 9J 0 Ct, 

\lll'Jl.:JYI 1- I llf-lU fll 'l mtUUfll 'l \ll~\llUJ\ll';i1iH,rn'IJtlWilWHY .:Jll1~trnJJ ( ';j~£1~ ~1lUUfll'l) 

'lJ t:>.:i 1 fl 'l .:J fll 'lflll 11 i'j tl.:JU j 'HU ~\ll tfl'H fl'l 'l JJ'll'U ~ 'ttUlltlU~, "II~ l~tl ~\ll tfl 'Hfl';i'J JJ fl el tyj H 

U'J~YllU'lJ\ll';jl(l'lJ~ 33719/16462 'lJt).:J'U1iYI fftllTI'tit.l \llfl~ 

, ,un nm1,r1.i .. ,b'.lmmh1ihm1, ti 't'U'I . 2566 
mum .. 

ii.fl. )J.fl, fl.VI . )J.fl. l>J.fl . VI.fl. fl .fl. ff.fl. fl .fl. vi.fl. 

I. tJWfl1lHJlfllfl1'1-ltmtJlfllff 2t1f~m - • - - - - - - • -

2. 1::irnfflH 
. 

2 t1i'~tiJ - • - - - - - - • -

3. llHff'l-lff::lfiD'l-l 2 t1f ~m - * - - - - - - * -
r 

4. tJWill'W'I.Jl 2 t1f ~m - * - - - - - - • -

5. tJ tllflll'lmfl'lflmffill\-l'lli::m:runll 2 fl f ~m - • - - - - - - * -

6. 1::irniYu~1umnu1.h::nDum1 2 fl f ~m - * - - - - - - • -

7. 1::irnfft1~91~W111Jflfl~ 2 t1f ~m - * - - - - - - * -

8. fl1 Hl111JffDUm~rn11<1 2 flf~m - • - - - - - - * -. 
9. fl1lll~'l11Sl tl~1'1.J'1 2 t1i'~n'I - * - - - - - - * -

VI.fl. fi.fl. 

- -

- -

- -

-

-

-

-

-

- -

nm u1i'Vl 1:1.Jii-:i 1vu i 1rnu1,j'ui fle:iucil'riu'Vlut 111n'P1, 2566 

* 'lf1-:Jl1rl1~ll'U 'U f11 '.i ~ '.i1'\J1'P1llfl~,J'f1'Vl l '.i ltl-:J l'U'1 11 m £1111 (>J 
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vi llri Ra1Nit1 fl1flA 

' <:i 

1J'Yl'YI 2 

fll'iYl'i1iltf81Jfl1'it.li)'1IBY11""1Y1'ifll'iff t1-:1nuut1~um,. 

' ~ ~ 

f-1 tlfl'i~'Yl1Jtf-:IU1Ylt18a-J 

0 ,,,. 

2.1 fll1vll!'U'Ufll1 

f11'.i~~~l:IJ~'.i11HHJUfil'.iUgmi~l:IJ:IJ1~'.if11'.iifo.:in'UUrl~Un"1'1Jrmm~'Yl1J~.:JU1~irtl:IJ 1'W'.i~tl~ 

~ 11il um'.i 1 f'l'.i .:im'.im"t1.:iu111u'Q~ffTnmrn'lfil ~11uut1u ~ 1 'lf~ 1~t1'Q1P1ffll1m'.i:1Jf1t1fff 1.:i tl'.i~'Yll'U'l.J~'.im'll~ 

33719/16462 'llt1.:i1J1'1JV1 ffm-wiv ,hn~ m.:i1J1'1JV1~1Jfo1l1<1 1~~11ilum'.i1P1'.i1'ilfft11Jm'.itlijmi1P11:1Jm~'.im'.i 

"1 ~ 1~nrnu~ 1Hi~v 1~vrl1tl'n.:i1uu fornmm~uriu'Ylf vw1m1i'.irnur1~~.:i1n~irt1:1Ji.:imm•m1n~ 9 

2.2 f-Hlfll1Vl11iHYe>1J 

'illfifil'.i~'.i1'ilfftl1Jfil'.iUgilli\917:IJ:IJ7\91'.if)1'.ii/t1.:in'UUrl~!!n"1'1Jrlrlfi'.i~'Y11J~ .:J!!1~irtl:IJ 1'W'.i~tl~~l!'W'Ufil'.i 

'lltl.:i 1 m .:inn mi'.it1.:iu 5'tt'Utl\91 flll1m rn'lfil~11uut1u~ 1'lf~ 1~t1t1\9lflll1mrn nt1fff 1.:i tl'.i~'Yll'U'l.J\91'.im'll~ . 
33719/16462 'llt1.:i1J1'1JV1 flmvi'liv 'i\'1n~ 1rlt11u~ 29 numvu 2566 mmrnff1um1mrn'.i1'ilfft11Ji~i.:i 

'.iltlrl~lfltl~ 1'W~l'.il.:Jvi 2-1 

2.3 a1'l1f.rnflnvi111ltre>1J 

'ill f) rlrl n7 '.i \91 '.i 1'il fftl1J fil'.i U gmi~ 7:IJ:IJl\91'.i f11 '.ii/t1.:i f1'UU rl~U n"1 'IJ rlrl m ~'Y11J~ .:JU 1~irtl:IJ 1 u '.i~tl~ 

~11il um'.i im .:im'.ivi1mi'.it1.:iu111 'Utl\9lffll1mrnw~11u11uu tl'U ~ i 'If~ 1~t1tl\Plffll1m'.i:1Jf1t1fff 1.:i tl'.i~'Yll'U1.Jmm'll~ . . 
33719/16462 'Utl.:J1J1'hl'Yl ffrll'W'lit.1 'illf1~ 'Vl1J17 'illf):IJl\91'.ifil'.i"l ~f)ll1'U~ Hri1uimyV11.:i lf'l'.i.:ifil'.iMuijilli\917:IJ 

mh.:i1f'11.:if'lf ~ tl'.i~nt11Jn1J1J1'1JV1 i:1.J-d.:i 1ou i 1'.itl'UUJ'U'Vl f'ltl'U'lJrl!!'Yl'U~ 'i\'1n~ ~.:i1ilu1J1'1JV1~m n1l1V11.:i~1u 

~ .:i1n~irt1:1J i~1irri1uu~il11~v1n1Jm1P1'.i m'.iilt1.:inu1m~un"1 'Urir1m~'Yl1J~ .:i1n~irt1:1J1~:1J1~:1J ~.:im.:i im .:im'.i M 

iirm1:1J11:1Ji'.imilut1d1.:i~ ri1urn.:i:1J11P1'.im'.iei.:i i:iJi1m'.itlgmil1~t1ei.:i i:iJ~.:inmtlgmi 1'liu Ut1Jmm'.if t1.:i~ vu 

'Utl.:J'.i11lQ'.i~tl~1J1 mu inir1tit.1.:i1~t.11f11Jf)l'.i~l!'W'U f11'.i'l'll!l1i'.it1.:i'\Jt1.:J 1 m .:Jf11'.i !~tl.:J'illf)f11'.i~l!'W'U fil'.i~~l'U 

mv.:i i:u'Vl1JUt1jl1 lf11'.if o.:i11 m-1i.:i f)"71 Uri ::: n7'.iU i'1JU1 .:J~'U~,'U~~~l'U fil'.i'l'll!l1i'.io.:iul1 ffl:IJ1'H1'1'11 M1~t.1.:i 

fil'.iUi' 1J!f1~ tll1U 1111i'.it1.:i 1ir1n~m1:1Jtlr10~.n ti !~ tl.:J'illflU 'ilV'IJ'U'Yll.:J im .:Jfil'.i!~.:J!U~l1U 1mi'.io.:i iuu'.i~mru 50 i 'j 

~ .:in1rl'.:i'llt.11t.1l1U 1mi'.io.:iot1nt1 d,.:i~ t11~ o.:i 1 ~vm.:i1J 1'1JV1~m m,n i ~ij,Y Otff'U t1uu~1vio f11'.i~ 11ilu m1 ~tl i u 
(i.:J\911'.il.:J'Vi 2- 1) 

M INING ENVIRONM ENT CONSULTANT CO., LTD. 2-1 MM_S3: SILAPICHA l/2023/SEP/CHAPTER2.DOC 



·~ ~ .; ·~ ~ 'IE .. .J ,... 
"' ~ C: < .. I:: ~ii s: .,_ ,... "' .,, 

;;; ~ ;:, 
;:I !:J Ii) s C: 
n ~ .. u i" "';:I ;:: 

ti:;• ,::: 
.~ ;;; ,... 

c; v;; "' ~ .,,. ,:; = t:) 
· ;; 

Cl> =- I ,;;; 
~ r- :;: ;;; Vo -(D C'l c;r r ;;; :ilta IC 

)~ 

,- -~i,: ..,, ~ .:, ;:: 
G: ::z c:: ;:t .. ~ - a,;; ,... ·c:;:: 
C .,,. )i if' 

,... 
~ 

c; 
C: ... r-

~ 
r •i,: /i) le r .; -- ;: :i.z• .:, C. It. 

,:, ;::f 
" 4!Cl 

Q'\ aa ·vc:: .. 
~ 3: - ... -v~ 

,- "';:I c;: ;,:i r-- ;; i i 
~ ? .,. ,.... 

s;:: ..,, ;; ,-
\'.i ,- ,;; 

n "'> /i) 
.,. le C: i! · 11s;:: i' 
.,. ..,, ..,, ;r V"' c:: ·111!" c:: ... ;:t ~ 

,.... 
r !s ... ..,, 

G 
)~ 

;,:i /i) ac:: --~ ..,, .::, ~ z (D .. .,.. 
ai "'!! ~ $ 4r;;;J G: ;:I ;: !Cl "';:I /i) g G: 

..,, --~ ,... 
(D ,- c;, \!(i: ii,-, r - ,,.. .. ·;p tt; s: ("" ,... ;i ·; i;: 

;:t .... ~ :;:: 
V"' C: 

..,, ..,, ,;:: af;; c;, aa e. ..,, ,... ..,, ... .... /i) ..,, 
("" r .,,. 

Q r /i) !!; 
..,, 

,i;; .. "'G: ... --;:l r -;:c .,. ... ~ v;; ..,, /i) c;: --e; ... 0 r-
~ e: ::c ,- '<!;; ~ .,..... ,,,; .,,. c:: C: c ;;; r- s ;:, ;:: ·.:, ,- .,, ;:: r- i-:- /i) ,... ,- :!IV"' ac;;: •;: ;:::: '!? "$= 

,- "';:t s:: c:: 
e; tt; 

..,, G: "$= ::c ;:; 31 r :i.z• •e;: n /i) 
~ ;:t ... (ti 

G: GO s p ..... ::c ,- .:, ,... 
:::l as -c:: GO• ;:, r C: C: "Cit. c;: 
:i ,- ,- ,-

",;:: .,.. ;;; 
)~ 

.. .. ;; •c: ..,, s ... le ,-
""' 

..,, .. ·ci,: .,.. - "':<: .. c;: ;::i c:: .,.. 
)~ 

:;: /i) .. .... ..,, -V"' c:: ~~ C: ,- .,, i .. ,... ..,, ); ... C: -;:I ·;::::, a:> e. ;:I ,-
·~ ;: aa: fC ... s:: .. ~;. ,- ,.... r- ... 

C s: 
i~ 

,- :<: ;;; la ta 
.,,. cs: ,- ,... 

C ••s ;e. aa c;: as: (D - ... ;; ..,, •:;::: g ,;; 
~ ~ ;; .... "' (D• ... ,... .. 

)~ ii as ,-
c~ -E ,.... ac =- s: I;:> C ;;; -,E r- c; 

(D •c;, ;:::: 
:ilta "G: ;:f •(D 

G: lP I"' c:: C ~- ;; 

~ 
·cs:: It. "'::C ;; 

!:! ~ -1a Gt• ,- v;:; ,... 
;:t z - a:> ;; ;: r- ... va r "II,:: ;:t ;:t "'tc. G: i;: 

·ala ;: :i.~ z fl;: .. ";t: "!:'.: -,:• a::: ,... CJ: .,, !::: ;:I s .,,. G --;:l ·ci:= C .... ;:; ;:t n ;:t 
;i 

,- ;:I •• n Ii) 
~ .; ~ s: :i.:;: ,- ~ ;:t 

~ ~ '<I;; .. f;:t .. "';::I ·ate aa ,:i;::: .,,. ·G: ·)s:: if' = ,- ;:: .. :;;:-... ,-
~ C: ... 

c:: c; GO QC ;:i iP ..,, ,... ,... "CJ: !: ;::i ;:, ii Ii) 

~ 
•i,: ;:t C .. ,-ta a;;r ·vs: (D ... .... ... ,- ;:t ,- ai .. a: ~ -;;, :i.a "';::I r ,... ..,, 

C: ,- i,: 
i" ;;z c;: ;;; ... c:: ;:t ,-

if' -~ :;: .,, .:, ..,, (t. rs .... C: ~ /i) ·vs ,- ;:t :: .:, z ;; ;:; .... ·vs: .. C ,... 
;i ,- .. c:: -.::,, :; G: ;:t ·vs:: ;:t ·.i: ... ;:t .. Ii) n (D · aia C ;i f;:t ·vs:: ,... 

;:t 
,... 

IA 
v;; :;: ~~ 

/i) s: ..,, = !!! a)~ ;:I ~ .... .. ;:: .. !; .:, ... r- ..,, · alt:11 cJ: .. "CJ: 
,- .. £ ,- C .. 

)~ 

la s: /i) ;::i /i) C: c:: =- .. ,- ,-
e; aa 11;::i '11$ 

..,, ..,, ,;i "'::C 
.:, C "w s:: ... .. ~ /i) 

ti)" .... ;i .. ::: u .,,. ta i:: 
.. •• fC c;: IP ;:t .... ... \:: 

~ 
;: ;,:i~ 

,... .. ,... •• n ..... .:, le ··~ a:;: G C: c:: r 
~ ... ·ts:: :;;:: ;i ar- a: .. p ...~ ... ;; ..... "'c;: ;:t .... ·t: s;:: s: z .. 

>,i~ 
n ;; ,-

i" -~ i~ 
.. - !S .,. ,- ); ,... 

i" C: ,,.. /i) 
c:: .; 

IC rs ;;; 
Is s:- IP ""P ~ ·cs:: .... » >v~ GO 

.,, ;:t ;:t ,::: .,.. IC ..,, /i) ;:t -~ ~ c;: ,;;z » /i) r- i'2 .... ;; ;:i on 
► » '11;; s:: "f1= ... s .. ,- e: N .... ..,, 

~ ~ g <"' ~ H ;; ..,, r- .. ;;; 
;:l 

c;r ,.. ,,.. ,- v- C: /i) ,-
C ,-

·.: 15 )~ 
.. ,-

-;:I r -;:I ~ 'ti;:; c;:: ;:::i ::c .... :0 .,, 
·► /i) • ;::i tr;- ~ r .:, ,-

I 
.,.. ,- /i) .. "' . ... 

~G6 
;:: .- le M 

,- ;:, ;;i .,,. ""II!'.: ,- \IC:. ~ "? ..,, ;:t G'. c:: ;:l ID GO .~ C "3:• ... •s:: ·fb::; ;:i: /i)' · 11;:: .,,. 
lie;: GI 31;:l ;; ;:t /i) ,- ·cs:: ... ,- ;:i .,,. .... .::, .,.. c;:: ... .:, 'lltc. c:: 

>,i~ 
,- ;::i ..,, .. r- s: 0\ r- r- - ... ~!!:: ::: ,- C i= C: C V"' - N ;i: i:: l~ C '7 .:, · i:: •• ;:t n •;:t •• ~ ,- .,.. (? /i) <"' --~ g ,- ... ,-

~ c;: -! c;: - fC .... ·;p .,... ·.i: C •]!:; 
0 r- ....: t°'i (.) 

;,:i ;;z 
~ (D 

~ !IZ -. 
'7 c;, - ;;; /i) ..,, ::, 

I"' ;:I ,..:; /i) "' $.I \I;; 
~ 

.,.. 
(i) I :.ia ~ 

'11;; c;: tt; C'l G: ::: (.) ,- ·-a;: C r-

~ :i..,. c;, ·i= ,-

· 11;: I"' 
.,,. 

07 .. •:;:: 
r ,-

- 4]!:; ,- ,,.. :ii .,.. c:: ,- :,: 

~~ 6 ,- ;::i ;:t C: 0 :113:;, e;; ► f;:t c;:: .. 
n It-· > .. ~ ;:t z 
C: ·CJ: ~Glt. w 
(a •• 0 
.t .:, u ~ •• g ~ .. 

:. 

2-2 



... ,-
C: ... 
&: ,-
;i 
;;:i 
GD 
C: •• ... 

-;:i 

~ c; 
,r;:z ,r;:z G'l · ;:z ·;:z · ;:z ::- ,,.... ,,.... . . . 
(i: (i: .... .... 
(i: (i: .,. .,. . .,. . .,. 
s s .,, .,. .,. G) 
r- ... 'll;z • :::, ·:::, 

~ G) G:l 
G: G: r-
;:t ;;:,: ·s:: .,. 

!§ :i: :i: r-r- r- C f,:;J • i;:: •c .~ -;:i ·,rs= ·,rs= .,. .,. 
"" ... r- r- :::, ,- c;:; C ·is c:: .,. .,. .,, 

s a:: (I; ID ,.... ,- ;;:, p ;z ;z 119 (J: ;z ;z u ;:, ,- r- (ti •e s s: ;o n ss ss: r-... «I ;:I ;:I .,, ;:, fc::,,; fQ a. .... 
~ ~ -a ... - .... ;i ... .,. ;o ,.. r- ·9a C c;:: .,. .,. .,. ... ... r;;:: (i: r-- .... c:: .,, .,, ,r;;; ,.. r-

;3 :;::: :;::: 

' ' ' ... ;z -p ... s s: ~ •iiil ~ ri ·~ ,:: ;:t ;:z .,, .,. gs: .... ;:i sa:: r- r- r- fC"' r- ,... 
~ r- lP' (C r- 'O ;:t ii= ~ ~ VI G:l C s: ~ c:: ,r;p a- C ;:: G:: .~ c:: s:: u ; c;:: a- N ;p ;:z ·,rs= -~ c;:: 

(:) ;:ro n •c ;:I a. ,:: r-
.,. ;;:,: ;:t ;I-

1'>V~ 
... r- ... c:: •;::i ~ G) ;;; .... .,. ·s: G:l ? n G) G:l ·~ ::. .... ;:i -;:i ;;:,: ,.. 

-v:i: ... ... .,, ;p ;::i GO c:: ;:i s: ;::i ;:z ;:t ... .,. ::. s:: ;:t r- :::, 
'° r- ;:: ;i ~ 

,: .g -;:i r;;:: ? ~ ~ ,,r;:i s:: f .J: ~ r- r- ;o ,.. G:l c:: ·u:. r- .,. ,...._ r-r-
?; n ;:i s ·s: .... 

(C 
.... s: ·s 

":C 
;:z ::: ... •• N C" -c:: n ... . .,. .... ... .~ c; 

C" 
G) ;~ IO r- r- ... ,i:: c;:: ·,rs= 1!;. r- .,. c;:: ;:z "'OS: .~ (C » ;i 

,.. ,.. a:: .,. ·s:: ,:: ·~ ":i: ·~ -,:• •i:: -;:i IC ta i.:: ;o :;: ... fS: ,... 
(I; 

.,. 
;:t ... .~ z ,... 

G:: r- .,. 
i.:: :::, f:? ~ ;:) c;:: ~ C ..,. ·; .,... 

:i:: <"" a .... ;:t ;i ~ 
,.. 

;:i (i: c;:: ;:r- n ;:t ... ~ ;o e ;:) c;:: :c: ~ 
c.: ;;:l' 

,... .,, ... .... ... ~ 
.., G 

.,. r- .... 
~ ;o GO •• !~ C" ;:z -~ ... ~ 00 .,, c; c:: .,. G) C VI GS: ;o r- •c:: fS "" !!:: ;;:,: ,... 'V ,... 

~ 
G: c;:: ,.. ,... 

{i. f ;:t i? ;:i <"" -;:, ;i N ,.. Ir' <"" ;:t 
,.. 

;i ;:t - .... .... .... ·,rs= ..... p .. C .~ ;::i ... .... •c .~ ... ro . .,. :i: 
;: 

•E G) ~ ... ... .,, r-

J ~~ ;; s:: 
,... 

;o ;;t f:?; ~g .... ,r;:z .... n "'tt= r- s: --= a •• c:: n - ·te !!:: ,.. .,. ·d:1 n C" ... C ;:t 
.,, .~ "':i: ~ n C!t ,:: C ;:l ;:i ... .,. ... .,, ;:) 

GO ro c:: - ii .,. s: .,. r--!l ;:a -;:i c:: G) 1151 -;:i .:) s: ·~ ~ .. i -;:i ;:z fC:: 
;:z 
~ 

.,. (I; ► c:: ,!!: .... ;:t ,r;::i ;:t s:: ... ..... -;; i.:: r- f,::: C ... n •«: (C ... 
•► 

;:) » .~ ·~ i.:: ;::i ;t •fl. G:l s: a:: ..... ... -1: "!!: .... r- :i: ::::, G:l r- 4:?; ..... .... ;:l 
.,. ;; C C :c: ;::i c:: cs: c:: s: r- .... ·s: ;::, .,, ... (ti :i:: ~ 

s: r- ·gt; r «I 
.,, -;; •• •tr> (ti <J: •c:: C •• ;:t 

"'~ ,:: 
,... 

e:- ;; C ;::i &: ,.. 
~ G) ~ .,, Ir' .,. .,, ... r- C" C .,. a-s z C"' 11;:z lo) 

Ii: ·u:: ..... ,... 
-;:i s: r- ;t ;:z ..... r- (J: "ft; 

c- s: p .,, 
~ ;;; ;: c:: .... (5: ...... ... c:: !: ::. •• !s ~ ~ lo) "'t;. ~ .;, s: .~ n ,fc ~ ;:) .,. ·,rs;: .,, ,... ;t .,. n c; .,, .,. -,~ r;;: ,... c:: ;; G:; c- c:: ,.. ... ~;:z .,. 

C"' . .,. :c: .~ ... •;p » .. ;;:, .... .,. G) •E lo) n,. :i: -;:i n ·qt; a (t. 
C"' c:: !; ~ 

.,. "'11!!:! r- .,. ;::, r- :::, a G:: "'.t• -1: g .,. 
.:) i? n Gl> ·s:: .... ·r;;:: v"lG t;:) - ;:, a;:, ... ;t ... ;:z ,.. s: ;:: r- :i:: c;:: r ·~ ,rg ... ·s:: VI •;:a ... .. ~ · s: .,. G) 

G) ;i -,J;:i .,, s:: ,... •a ... N ~~ -;:i ~ ... ~ 
;:) , ... (S: Gl> .. ;ill C: .. C: 

... ;:t IP .,. G) s 1!l9 :i: 
,... ;:z - i? ... C: ;; .. ,... 

~ G) ro ;:z a.,. ... ;:: ~ H c:: ,... ;:: qc:: r- ¥" ·~ ;:z G:: 'O G: C: ... ,: c:: .,. r- .. -;:i r a ·u:: ~ J ... ... (J: .,. iG r tP ~;:l 
VI ;;:, !'Co ... i:: ;; &: ~ ~ c:: ... .,, 

~ •• ::: .,,.. 
f .i:: •• s: "" ;i v~ -1: r .. G) ~~ 

.,, 
;::i ... .~ ~ 

.,, G:: ~ $6: VI ;? ;i .. C .,.. t;:) ... ;;:, ... G:l ;::i "¢~ ;::i .. a ;:r rl ,;:i ,... 
,:: 11;:z rl ,.. t;:) 

C ii, •c;;, ·es:: q;:z ,.,. C: C ;:z "'11;:t .... ... 0:. G:: 
,... !; ~ (;) c:: •• N » E .,, G) •• r .,. .. r 'O ~ 

,-: ("' .,, 
~ 

.,. 
;:) G) ;:) ~. .... ... G:; .- ~ .... ... a ("' .,., ,... ,.. G) ...... ,... ... .,, 

"'113 ,--~ -;:i ~ •::;; .... -;:i G:: (i: N ·s "l:. C: i? - (i: ... -;:i --. ... 
..; .<f .,.; 

;; 
.,, .,, G) 

~ 11;:z t;:) 

e -o;;:i 
G. e C ·5 r ;; .,. •► -,a .... .. 

c:: r ;:a ;:: r.: 
~ G;:t G: n ~ "" ;= 

~E c:: •s 
G a• ,...., 
.t ;:) •• G) n ~ ·.e ... 



Iv 
I 

.,:,. 

. . ' .., .'I u !4' ,. SI u Ill.I , 
m11.:in 2-1.1.1 sm11n11uMnu111:1:::un ,,iuan1:::nuiY.:iu1v11:1e1.1n1 m (918) 

N1:1n,:::,iui~1m1liflu 

• 4':!I • 4 
'i:::tJ:::fl11lrnfl1rn11lUJ6~ 

,l • .. 
Uft:::ffi.ttl'Afl1nl11111JtN 

(~tl) 

ll19lllll11'8~0U 

11a:::m\i.,.Nnn,:::t1ui~1milieii 

• JI ,,.J d..: ,, ~ d 

11, o tl'11ilJ l flt 11111111u 1 n" 1lJflij111J wn mu,,itJ~11 in 1m::: 1Jfl, ,,.. 

• !fl ., J .. 1 .. _., .. 
,i11uuV1tJ~1,Jauuuiln~nfrn:::1titJA flHfll'i 11101nV1·rn11uo.:inu 

1'11 .: ~ .. Q 

Uft::: II n I 'I.I Flft fl 'i:::'l'l 1HHll 1il U61J 111tl1J191 'ifl1 'i Vivi 'i111J'il 'n'1 ft'tl\J 

Nam:::'l'l1Ja~11,iltfo1J11l'u91n9i1~hJ,i1n~M1fl'UfJ ifl'l.l11tJ~1'1Jfll'j 

-• 4 4 JI .d. ,... u,::: UJ '\.I Nft m:::'11 lJ ff ~11,v1 fttl 1J 91111 '11 fl fll::: m,1J fll'i ij'll1U 1ty nu '1 

ti11f fl,11J1'11J~fl1J 1 ,Ju~' 1'1'1ffutlm111.l~t1'1-l!ltlM 1 "»011J 

" di -~ "':: ~91ff1'Hfl1rnl'l'U!1Ullft:::flm111Jtl./lllll'l'111Qll ~HU 

.. . --•-~ 11tJQ:::!fJU"'W8~011u{I\JPI 

d • .r:: ... • 11 • , .. I 1 ,a a a ~ .. • ..s s.1 111m11u11m'i 1tJ1:1vu11 iltHA.:i 111:111 1lJm:::'l'l1JV10 ft'l'i:::ri1flty • 1111mnilM1m1hmwa:::mv"mt1101Jm1m111110.:i 

1untJ./111J., Uft:::1ilu1J1'il'ifll'j~IOAFlfl~~f)a~u-l~ao1J1Jlflfl'l1 'H1ti 

1-nvm l'i11J191'ifl1l~ fiT1rn "Hiu nv.:i,u-, 1if 11i.i ,M1u~iio1u1,i 

61¾2ffl11ltltl1.¾t'IJ1'il n.1,i"11f.:in1m.l~tJUUUft~ft~flil11 '1'1!61Jti1Ji-.f 

\i'i1vi1ri,,u,m,,t1~vu11t.1"~~fo,i"111~ H ri~ Mri,u n~1uu 1a'Uw 

llfl:::11flUTill'ltJlmn11J'l11iiLm:::a~u1,in'o1J1-itel'l':i1lJ 

d ' d I ., , 

S.2 111fll'HU11fl1111.lftt1Umfo,3m::l'l'lJ91t:liY1'i:::ff1fl\)! U'i10'311J'1 

1..f11i.i1a-nui,iri,3nu~1un11ufmJ1.:i11~,inu"::1vaA 1m~m, 

tt161JHl'ifl1'i'1 i,f.a,,rtH1UU 1u1J1t111t'l:i11Nut1f11t11m,~rn'l119i 
.at ,JI A . ,,, ~ 

1Lft:::ff./lll1,l1161J 1'1'161ff\Jt:lflW:::flnllfl11Fj'l11U1q/fl1'i-, flW:::l'l 

1~t11'11tJ-3i; ,111111 11l't111mttu 'l1t:l1JU'i::: fltllJ 11n'111i.i1u.:i1u ~ii 

61U 111u fl 1 l ti 1pi'9i111o tllj tylA II f ~ Nil fl1'i lU~ IJU U ti tH 1tt 
ff1U m,uu 1omaun:::UF1Ullf-rw1m li'i'ill'l11iiua::: a~u 11uf e1J 

ll'il'Uyf10 

MlNu~G ENVlRONMJNrCONSVL 'l'ANT CO.,L TD. 

, ,q -~ q d ., • .di 
• 1J1Jfl1~l11ftfJ\JIIUftU1tJll:::16tJ~Uflfl1fl1,Jfl1lfl11111Jtl~ 

11ni11 Ra1Ht1 i,n~,r 

lll't'ith:::neuu1V11011 

MM_S3: Sll.A.PICl:IAl/2023/SEPfrA8L£M.DOC 



... ,-
C 

Ti ,-
;i 
::i ., 
C: 
n ... 

-;:i 
j: ,-
i.:; 

,r;; ,r;; v;; 
·;::i ·;::i ·;i - - -. . . 
.,. "!; .,. ;; ;:t .,. 

"(G .... .... ,- ... 
:c V: c:: s: .,. ·o ... ... (i;: :::, c;:, ::: c:: s u;: ... 

C5' ;::i .,, ,... .,. ~ ;:t ... ;; r-ill= c;: ;; c:: - :c 
·;; - .... •• n ... .,.... -1:;:: s 

~ ~ •c:: .... ;:r 1s: -,rs; ri "llJ; -~ ;i •a~ 
,,. 

S§ ;:t ;:r -;::i ~ c;: 
,... .... .,..... 
c:: fc:;t ·a: .:> ,,. 

C'I ,,. .... ,.... 
C5' .,. -;:i -~:;:: <.; C £: •• aitr s: ... .,. •f (ti (ti c;: .... 

E (ii;) ;i:: -;; ~ c:: ;i ., 
'11;:i ... ~ "f\C ;::i ~ ri ., 

::s: °le .,, ;:I 
~~ 

;::i .... p ·1:;:: :::, :;:: r- s: C!t - r- ,,. r- c:.- ,,. n (5: s:: GS ;:, •:;:: .~ ,,. •;::i •s ,... 
C .,. ,,. a •:;:: C -;; ~~ GQI u ... .~ (G 

-;::i o C .... a: "G'lC r w .,. .,. ,,. ? J; :::, ~ .... ;::i .... 
~ 

,... ·vs -... ... - C c:; ,,. ·r •• ,;::i a "'If► r :c E ... » F C .... c;:-•• VG: c:: ~ ;::i .,. .,. ... c;: ., .~ (;:) .::> ... (J: .,. 
a c;: .,. 

\C r c;: .... r - c;: ·;:t - c;: "lf> r- .,. - .,. ... 
~~ 

.,,, ..,, ,,. .... .,. ("O ;:r ;::i ·:::, .... (;:) ,,. .... ..,. 
.- - c;:, :;:: a;::i s: - :;:: 5 

' . ' 
:::, .,. c;:, ;:t ":;:i: ;i r ;:I .,. ... .,. s ~ 

.,. ;::i .,. .~ fS -,rs; 
I;:) ... 'VV" .,..... ... .... - :;:: r r- ,- .... ... ,- ... 

~ 0 .,. :;:: :c •t;:r ~ s: ~ ... C c:: ·13" c:: s: c:: :c ,... 
H 

1~ ;:t .:: ... ;:t .,. ;i .,. .~ ... ... ~ f,::: 1s: .,. :;:: ;:t- (J: :::, lo) 
,... r- s: fS: .- ,... -~ :c C: c:: ;:I H c:: H u .,. G) c:: r- .,. . .,. ,... r- ·,r:;:: ,- (Q !: (G ... 

~ 
:::, lo) ... ;; ... :::, ;; ;:i a 

lo) °le -;::i :c -;::i z c:: r- ,... r- :c C: 

~~ 
c- ;i ,,. 

ll~ 
fC:: ;::i 

~ ,vi,. ;; ~ •• .,. ;::i ii: C .,. 
13 n 

:c ~ C5' ,... ';;:= ;:t (;:) .... ... ;:t (ti ,... G) •c lo) 
~ 

Iii) '111/"0 s: C (i;: ::: r ;; ;::i ~s: .- C: a s: ~ ;::i c:.- ~ .,. .,. \C 'V"' :c !~ C .~ c;: ... G) •• lo) lo) Cr' H - ::s: .,. r- ,... 0 C: ... c:: ;; =- -.; so ,r;; \C .,. ... ...... 11';:1 r ... c C5' .... GQ GO s: 
"' ·v:;:: G) ... c;: ... c:: ... -;::i ;:t ... c:: H -;::i "'41!:-;; a f;:i ·~ :::, ... .(G .... .,. -;:i (ti ;:t ,::: C'I r -•~ ,... s: ;; :c ..... ~ r- &"'" ;;; ,,. ~!: C: ;;; r- :c ,... c:: ... u ::: \C ;:r .... ~ ... r s: .,. ;:t 

ll~ 
.... s •c;;: ;x (i: g ;; ~ c:; C!t ;::i ;:r .... ... ,:., 

.,. 
&:: 

.,. 
·vs: ·~ - "' 

,r.:i a ,::: i:: - "1fG:) ;; .... ... s: GS: G:> ;:t .;;; ~:i: 
)~ .; .... c:: '!I;; :;:: ~$ .... s: •;:i "'11 ... ... ,.... ... ~ Ii:" "!:'.: ;:I (.) r ~ H ;; IS: fQ -

.... 
~ ·~ .... (J: ;; - .... Si, .,, -,11::1 J: '!11/"0 C ;:t .... .,. - ;; ... -;:i ;; C ... C: £: ... ;:) ;lQ 

~ 
;:) (i;: :c (.) '?: •s:; -;::i :::, ,- ... ... .,, •(i;: .,. s: (i;: C 
► ~ s: c:: ~:c ~ s: ... -;; - .... r"' i? .... ... c;:, - s: ... ,- -~ll" ~:c c;: ;; n a• ... n C: ;:t •• "(i;: .... 

?~ 
.,. fS: &: ..- (J: ;i ;; - '1\C 

~ 
;:z E •;::i ,- ... C ..... r:: ,... ;;:, !:: -;:i 

ll~ 
•;:i .... ;;:, r ;;:i "' &: ;:I (.) .. C: s: (§: - ;: ~ ... 0 :c '!! ;i ,,.... 
fC:::.. ;::i ,- ll(G r :;;: Ci: 1'(G r-,.... .:,, tG: r - -;; s: a' f;:t s z .,, :;s:: H CJ: £: CJ: t"' ... ,- ,:: .... a;;:, (i: ;;:, -;:::i •flt; gs: ;:: H 

5 H :: p c;:, ,.. '7 ·ti: 
.,, a ·vs .. !: '7 

~ 
;:t- ... -:; !::: ... Is 'II;;; :::, 

ll~ 
~ .... n ;:I Q •e: C .,. c:; ,.. -,:;;: ,- ;i !: ~c:::.. "(\I;;; .; ,:: = 

,- .., 
C c.: .,. rl (G ·= » ;I .,. 

~ H ... ;x 
~ -~ -;:::i --= .... ... ;:i -a. ss: -.,, ;::i (G C'I .g a: r Q a;/ 

.,. .... .. ;;:l ~ :;;: ;:I a' so g ·~ ;:: .,. - .., .i:: n ,.. .... i? .,.. 
;:t .,. :::, ;I (§;: .. G:: :;;: - - u :;:: ·[ ('I r (G ;:r .. ·r •• - ... "(!. r ,- !::: ;:z (G 3) Q 

~ 
... H r -;:z ... ... .... 

~ 
-;: .., .; ~ ... z ... "l!;:z ,.. c:: 1/"0 le C: ::- , ... r;:: "lC :c :::, ;I C: ;:: ► » G t;: ;:: s: "f\C ri ... n z ,.. .., ,... ... ;i .,, .... ... r (G •s;: (I. ... r ,cs: II;;; -;;I ,... 
"' 

.,. ;:I "' .,. .,, 
.i:: 

"~ 
... ~ ;l z u N' ·r c;: t: (G C: ~ ;;:, ,:., s:: ll(l. C: :::, ;:r G .:i Q :;3: 

.,. .,, :;s:: a (¥: .,, ;;:, ;:r is: ,- .... 
"' Q ;: II;;; J: ·u:: 

ll~ 1~ .... .... H ... •3 .,, 
•c f;;:i •• r i::: ·r ·r ,,... 

1!:- ... ("O :::, ,.. "' C'I Ve;. .,. » ·c: •5 ... ... •• •:i :;s:: i 
;: C: ::: ,:: •:;:: H ll&: le ll.i::;, .,. r ~ s ;: ;::i .. ,- H ,:., a~ (ti .,. 

""" .~ .. n ;:: ll:C (.) ... ... e ·vs ..- - -;:::i "lC ... "'112: ..- a: "ftc :;;: -;:i Cr' - 11';:1 s: -;::i -\0 r..: 00 

;:z 
.,, 
Gi) .,, 

C) 'II;; Iii) 
~ ~ 

t;z 
G. ~ !:: 

,-
•:;;: r .; .,. •:;;: 

· fl:I ,.. ... 
~ 

C .... 
;: C 

,;:r (i;: 
u lt;• 
W"' ;= ;: C: •(;: 
Q u "fl:: 

~ .t ;:, ~· •• ~ ·.s ... 

2-5 



t,..) 
I 

0\ 

tlfflt! ila1mfr, 91/lA 

' . 
4 _If QI ~ A ti O 4 ,i11HY1 2-1.1.2 m,i1011ua-:muua::un 1,iNan1::nm,.:su1~atl>J1::o::~nnnm11 

NDfl"J::'l'IUi~ll'lYl!fliJ 
Ulfl1fll"Jt'J81!1l'IJ 

' 
ua::11li4t'IIND01::YltJG'llll':l~«eJJ 

11ua::1iit1Y1'1J811m1tlnmi 111vnh::nfluu1f11011 

l. n1vm101a llll'lYlDflJJYIH01Ullln 

J.t ao1,1w::-0iitl1::1Y1ft 1) 1lf1.h:anuiY1l'i111N'IJN-3 im-3f111l111l11ioll'I1lJfl'l.lfi1Jll1.hmi1'11fl 1 · 11,.h:: ff1U li'Yl'n111NUN-31t1nn1ni11ttiifl-3'I1lJfiU nu I . 'hm 
1h::n1u-um~ 3/2553 'llfl-31J°ili'"t1 *11ffou oft.I li1nY11if,tr1\llu utliwil'llotl1::n1uu\ll1~ 3/2553 'IJ0-3tihin limvir.iu 

rit:iui~11~i11ilum, 

2) 1ifd'u11u11'1J\ll
1

bhi1mi'lt:i-31::o:: 10 lJ. 111n'llt1rn'llmh::m1.n.iil1 

Y. ., '" A 1";tt J' .: ., • '" , ., 
lJfWJ'l.ll1M11Jlf1Yl 11·21 n'lfl 1111J'IJ'Yf'IJ1'H11'11U1n1llf1JOU11Jfl1J 

.I ,, d A Q ., '1"" . A IL1J~N'll1-31fllJ-3 IYfDfl1nJ1lf1'Hlf1f11Hl'j l1tJ1Jfllllf1Jl::ff1JUa::urn 

fl111Jt1CttlYllllJ1umni1111uo-3ui (Jtl~ I) 

3) tlf1uiil11l!1miit:i-39l11JUN'IJN-3 lf1Hfl1:ifl111'1J~fl01-31fl'j~fljf1 lY1vi'tl' 

Ju-uu'liil\T-3hhiiu 10 1J. m1JJn1'H-51.niuiY1'1'1.iu'vot111 10 JJ. 

., " 4 11 ° "" i 11 ;it ,. I fl1llJt\lYl'llU111J'llfl-3l1Ull111JiH lJlfl'U 45 0-3ffl 1111Jll u\11111 

ILNUN-3 it1Hfl1:i'nlll1iJtHUff'1~i.:i1tJ~ 2 o~,tl~ 13 

~ ,, .. ,, .. l: ., , 'I ,, ·~ ... 
4) 1lt~:i1'ilfffJWfftlV'rn1Yf'lltH11U 1111JJO'l'\J'U'IJU fh11fJQ 1Uffl'l1'lnl 

tlat:iiil t1v 1 ~tJ ,{f EJ-3ft'U i111f I ii,i nmfoni 1.m1 o 11-3ltft u 'IJtJ~ lflll M'U 
"r ., 4 a., QA , ., ., 
1 ~Vff '31f1 \11 'ill fl ff-31J fl fll'tt\l}l1 lJ fllfl '1 '\JU flO'U 01 :i Yf HHlW'llfl-3'HU1 

• .. .. .. 
llf1J0-3 ,1-31,t 

4.1) 1nY11tJ011on1Ju M1t1l1umiwo,1,it:i-3uu i,1111t:imfo1111J 

a1Y1-iu ihl1111aN1ut1on~ihimn11::,iu.,fu 

4.2) Mu'1f111JJa1,1i'u1ii,1m11il-31J1JJtt1om11t1tt:iufi'llfi1Jt:itlfl 

111t1ou'llo~:;oviu 'lii~t11~ o.:i 

4.3) "1ffv)V!Oltti ua.:i1J111!t:iihl1 iHaoii1Joonro1oltu'1111i1t:i-3 

MINING ENVIROi\'MENTCONSULTANT CO .. LTO. 

nf ti li1ti~11,1 

1~11'u11u11'1lil'hil'i11ttiion::o:: 10 lJ. 'il1fl'llfllll'IJ\ll 

.I ., Y. ., '" A ., ,, '11 ,l '" 
1J'I::Yl1'1.11J\ll1lJf11•1'1Jl1ftfll11liil'l'I 11·21 IV.fl 'HIUU\'l'l.lfl 

i9llunimriit:i-3i11JntJ11tlM.,fwfir.i-3911mm1101:;~ 

fl111UYIOUH1t1fo1i'Y1 

,~,ti YI HU 1L l1Ufl-3 lll1JJUNU N'l 11'1:i~ fl1 l" fi 1'H'IJ ill fl V1-3 
. .. 1 t .. t ,, 

1mrnrn YIV'\JUtJU liil\T~tl:;::1J1w 10 1J. t111lJn11.:i 
t GI i _, t) .. 

'llU1J'IJ Yltll::1JlW 101J. t111lJtl1Yl'lfU:i11J'\Jfl'l11'U11'ttlJO.:j 

1ii,iiu 45 fl-3f\'1 

• '1'11~ 1t1H fl1:i 1v\'tlij,ni\ll11J1J 191 rnn~fillfUYltl VH 

lfl1.;Jfljf1 

- 1lJii 

MM_S3: Sfl.AP!CHA~2023JSEPffABU:2·1.DOC 



·~ ~ .; 

~ •e r 
...l 'i: ... 
"' ,, C: 

~ r 
•" s: ... 

"' 
., ... 

~ 
,,. 

;i ;:, 
;::i g Q 

"' C: :,, n 
~ ... 
0 -;::i 
;;:; J;: 
:5 ,-
;;; r;; 

v;i v;:i v;i ti ·;i ·;:; ·;:; 
§' - - ,,.... 

;::::r ;:i t;:: .,. .,. .. ~ ·v:;:: ;:i ""' "!: ... ,.. - ·!'.: I :;:: ... ;::i ;i lP 
...., .; C: ·;;;i 

•::, ·.:, ... ,.. ;; u Q Q ... s: ..... H ·it; ... is: ..... ;i (!t C: -;::i ;i "'!: (C ;:r ,.. .,. 
C: C: ... ~ ;:r ,:: v:;:: - C: ;:r .~ .. (C H .... ,- ;:r 0 .. .,. 
;i: ... .. :,:: t;:: :s: c:: ·~ -rri ...., ... "!:'.! ,-...... !:: ,- \C ,- ;; :;:: ;:r ? .,. •c:: t;:: v;:i ;;;i .. i: ;:r C: 

~ •c: ri Q ;; ·v:;:: .... 11:,:: !!: ..... (i;:: v;i ·tc .,. ,-
"'(I!: ·G\C ... ;: ..... "!:'.! ·;i ·vs: ;:t 

-= s: .,,. 
;i ,- ir' !~ Q ;::i ,- .... ... E ,,... (C .,. "" 11;::1 -;::i "!:'.! ► C: 5 .... Q ("" C .... r ac;, ;;:I - ;; u ... .,,. C: ·i;, ►° "O!:'.! ► 

... -;:i ;:r ... s: .5 .,. 11:,:: ... tJ: 

~ "' ... ;::i i? Q c:: ,- ... .... ... ;;;i Q ("" u 'V;z Q ;::i ,- ta a.i: ;,; 11;i: ~ 
(C. ;:i 

t;:: 
;: tJ: ~ r s: a ,:: ... 

;i: ;i ..... .... t; 
.,, .,. ;:r .,,. ... 

~ 
,-C) .,... ... . ~ ,- ... 

C"' OP r c:; Q .,_ ;:r ... :,:: Q •p ,-= ;;;i .. 
? o:.: c:: s: ,.. .. ... "O!:'.! ...... t;:: lC 'I= cs: H 

.,. as: •c: "!: ... ;i Q a;:i ;;:I .,. .::, ;::i ·;:; !: Q •;::i ·vi;:: C: ,.. t;:: 11;:t: .... .,_ -s. 1!2 .... - 11;:l ... ;; v;i ("" .... ...... 1110;: rl Q •• -;;:, "7 ;i ;::i GC::.. ... "l:, (5: ;: 
t;:: "!:'.! ;:z ;:::i ~ a u ... ... ;::i ? C: ;:r .... u ;i ... .... .::, .... 

"" ~ ... a !S ;:r ii= -;::i -(C .,. n s: .. :s: «7 ;? 
,.. 

;:r - C c i$: !:: ... ::: Q ... r '7 ... ;: ,-,.. 
i? ~ v;;;i ... ;:z ,- , ... 

s::" •c:: c; vc:r 
~ .. ~ ;ill ;:i .... ;i ► ;::i ... r.::i ... ;z ;:t ... ... C: ... C: ,.. ;:r C: ,.. 

;::i c:: ...... 
~ ... l::C .,. s: ~ ... ... 

C: - ,:: .... :,:: ;::i ...... ;:r C: ::, c;: ... t;:: 1s: G Vt;: ~ 11£r H ,-G t;:: ;:t: Q .... ;: .... ;::::r .c: r G;t ~ C: ::: ("" ... ";::) ;: - ;: fO = ·vs: ;:r ... v;;;i ;:: \C 
~ ;.; \C Q .,. .,. .,. 

~ ~ i= :.: .,. •• •tJ: .,. v;z s: 'V ... .... ... .... ... ,-
~ 

lit;: ..... 11:,:: - "f\C ,.,,. :c 5 i;:: 5 - - .,. ~-;, ;::: - ;: .,... 

- ... ;:i .,. ... ;::i .,. ... .,. t; i;:: ·vi;:: ~•; ... ~ 
(Ii) 11;::t ,.. Q ... :;;; Q ... Q a;:r :c ;i E i;:: -s: :c ("" .. c:: Q c:: Q p ... ;i u .,. ;:r '-' ;:r ;: ;;;i •• ... n ;:r •• ;:i CJ: s: Q ... W'" v;i ~ ~ C: \C a~ G ,.. VG: ? ...... ... ll\Q ~•;:r 

~ •a ·v;::: ;: ~ Q ;:t ta ;:r ;:r s: - ::: a ;:i ... ;:r - ,,.. C: a 'V ... (!t 3: =;.?;' •t;:: =-a:• Q u ;:r ;:r ;;i: :c C r 
,i; Q ;z ... ,.. vi:: 

-rri ;i -E ("" ,:: C ""' •E ... ..... .. ~ .~ lP .... ,;;:: tJ: «;;i: Q .; ;:r ,- 'VI/'> \S C: ll;i: ::, 
Vc;I 

,.,. .,. c:: :,:: ,- .... -.. '7 ,- ;::i ;::: ;::::r ;i ·alto ~ Q '7 (5: 
,-

"' ;:i ..... ;i "'!: C: n .. l:- Q ;::) · o;i ... ,-•a;: C: ;::I ;i 11;::1 11;::1 
;::)O V°!: lC C ... f "!:'.! C .;:r -~ ~ C •• Q ;:: s:: ... ;::i :s:: .,. Q C 

;i i= 0 .. ,-;:) ;z Q ·•;i H ... 
;::i 

;::::r '7 Q ,- Q ,:: ,.., ,,.. .,. ;:r •:;:: •• ~ 
(C l:- ... C: ;::::r 

ll~ 
,..- ";::) ·vi:: .... Q s::" ,- ·ic ll:S:: W'" :c C: :c n t;:: .. ~ ;:r c:: "lP ... ;:r C ;:r a:,: -·;i ... •• "' fC v;:a ·;i ;i G: - (C ... ... n GC =-a:• \C .,. ... .. ;::) !:: .... - ;i: \C v;i ,- "' 

..... ... ::; ;:r .,_ ;:::i -;i ·vi= ,- t;:: (Ii) ~•;:r H s: ;:r ::, \S .~ v;i 
? ,- .,. .,. ..... il>(O )5 ;; •E ·r ;::) ":C ~ - (C ,.. ... v;i ... r;:,, a:s: ;::::r ,-

~ 
..... .,. ,.. .~ ... ("" 

C s:: - •• c;; · (l:S i? ::c Q .... .,, 
Iii) .,. ;i ;::) ,:: Q •c: C"' 11!:'.! ;:r ·~ a C Cl ;::i .... 

"" ::, 
a\~ 

-c: - .. a ,,.. 
? "O!:! (5: .... Iii) Q ·vs: ;i ~ ... ~ ► :,:: .~ i? 11;:l C: ";::) ~E ·vi-: !!: ... ,.. ... ,... Iii) -;::i ,.. .; ;i is: ~a .... (C c:: ,... ;;;i It. =-r .. ·,i;:: ;::i Q t;:: 'cl ~ C: ? .... C"' a "" · «ltZ ,.. ... cs: ,... ,... 

~"' ... C"' C -;::i C: C"' ~ 
e.: .,. ,.. c:: c:: ;:r ,... C"' ;::::r C: C: 

.,_ ,... .,. ... ... ;:r c;: !::: Q 11:; ~ .. a Iii) (C ;: n .. ): ,.. " It, 
C: r;:; .~ QO to: 

er~ 
;: a~ 'II;;! ;:r s:: &: z -VO:. ;:i v;i ... .,. cs: s: •if' c:: \C ~.~~ - n ~ t;:: 

, ... = ,... ,- ? ;::i ,.. ·~ -;::i ;::i .,. ? ~ ;::i ;:r u ;i p s C"' ;:r .... -;::i .... ~•;:r r;:,, G,:) cs: Q •(!t - a;. ,- .. ;; c:: W'" Is ri ·;;; ;: .. ::, Iii) ::, .. :s: ••;x •6 to: •• -;::i - s:- ... 11:; -V"" as: .. 11:,:: C: "l:? C: ,.. ,... 
? 

'7 .. ~ .~ s -~i:: .. ~ .- ·i=- cs: - ;;t E C: (0 » 11;:r (!I.: .~ s; .... 
? "" ..... "!:'.! .. ,... 

? ... 
!!: 

,.. C"' ... G: cs: ... ,,.. Q z g -~:i= :,:: G .~ -;:, ,,... t;; ti IC 
.,. ... 

~ 
o;::i '7 .... ... G" :'i J:. .... Q .,. Q ? Q s: » "\C ,.. ;::i ;:r "' ;:r ~ ;;;i u ;:r ..... ,.. ;:::i i" 

-V"" ... » ·~ (GO t;:: "!!! rs .~ 11"" ,.. r !:: Q !s ... ;:r a§ :s: ;: ~c;t Q :.: ·::, ;::i s ,... ... ;; C"' 2: ll;i: 
~ 

Q C: ;:r ~ i? ,.. ,... 
G: .,. ·c:: (5: ;: ;:: Q u n '7 •c: ~ ,.. ·t; .,. » (C - ,.. ;:r 

"11!'.: ;i ... G) .. .;::i !!== ,.. ,- C: :s: ... r C"' ;ill ..- ,.. ~;;; ;::i C: ;:r ·~ i>;:t -.a G,:) n -v,:: ;:r .. ~ !2! s= ,.. r ·p !! ;i .. :::: ;:r ·~ lite ,.. ::: ~ 
... ;% C: ..- ;:r .. ~;:z :c ;::i a:s: ,:: r :.: - ;:r .,. 

~ G: if' 1>z •:: .,. "!'.: 
)~ 

;r ;;:, !2 ·;i '7 
t;:: ,.. ,.. .,. ,.. Q a r ,.. .; ~ ~ 

....... 
!:: ~ ii= -ii~ ;:r ,- ,- :;:: vs: .,., ~!'.: ... r - ~ ... .. ~ ::, § C ): 

.,. 
:,:: •cs: -11:. .,j, .,. .,j, ;::i .,. ~;i ;; ;::) ;: ;r ? ? ;r ;:r "7 Q ,.. ... c (5: .• r; ,.. •• Q .... 'iP 

, ... ,.. ,... .~ 11:,: :.E 8 (I) i? ... ..- ..... •fl:- - ;;:, "' i? ..... ;::i •c:: s:: - i? 11;::1 ....... ....... ....... -;;;:- ....... G !z W'" - N ...., .,., 
~ 

~ 
r:: ... 

::, W'" 

"' s: ;z z ~ s:: 8 ;; Iii) 
)lg ~ >. "'! cs n s:: "' !:: .. 

~ ""': -;:i 
,.. .; c:: >< - -,11:1 q;z ,... 

0 I Q Iii) .. N ;:i n J: ~ ·1.:: ► a ,-u c; w "7 ... ;II 
C) ~ c:: 

~~ a 
~ W'" (Cl 

io' i.:-

i 
~ z - N s: ..; ·r. ..; ._. 

2-7 



2-8 

~ ~.,. 
(i: 
~ . .,.. 
5 



·~ u 
~ .i;: 
;!; :~ "' .,. .., 

i 
,... 

"' c:: < .,. 
~ )i &: 
"' 

,... 
"' <n ::; 
i:i :, 

;;::i 
0 Q .... c:: 
~ H .,. 
H -;::i .... ;: 
~ ,... 

,:,; "' ,;:; ..; 
·;i 

~ I - ,>; 
:;.: 

... a "'::c ;;:z ;:; r- .., G'.l ,-
G'.l ..... r- ,... "';:r G'.l ·;:i C ~ •;:t s: s: ::c '11;;:z · tt.o s: .... 
~ 

G'.l .. ,- .., 
:5: .,, 

i? ;:i ·;::i ,.... »•;:t r- lC 5 C: s:: ,... 
"':S: (J: 0 "';:r ,... G$= M .., ,... ;:r .,.... 

11';:J •:: ;:r ;:r .. 
;:I :: :s: ~~ G'.l a: ~~ ~ (' 

i;:: a ;i 
QS: 

.,.... n .,, .,, 
~ .. .. .,, ;:r ·v:;:: ... _, £: G'.l 

~ 
.. ,... ,... ;:r ~ ·v;:i C: 

,... 
!~ 

.... :;:: •,;;, ;:i ... ~ ... 
n · •;:; c:: -~ ri "'cl;:: 

•c:: 
;:i 

~ 
\!:. ·;: ;:r ;:r .... ;:t .,, ft;;;I .,.... ;; fG: ..... ;i G'.l ,... r-

-;::i .., ,... ·tt: -6. 0 ("" ·11:1: ·a: ;:r ·0 ... G'.l lC ;:r G'.l 
,... . .,. .,, 

f(J: G'.l ,.. 
11;:i £: ;:, c:; (J: ;:t (J: ,... r- c;: ;:: r::: 1.:i "'a:. ,... .., r; .., .,, ... ·;:r Ii,. ••;:t lo) c:; 7 r- ·1:;:: 

~ i;:: i;:: :0 n ~(Cl C, s: :;:: ~ qp r !! •• ;:r .,, .., r- -a s:: (J: ... ;:r G'.l u ... (J: . .,. ;:i ;:t 
flt: = .:, .,, 

~ C ~ s .Q s •• .i: 
.., ,... .... :;:: lC G'.l •• 1s .,. ;;:z H 

.., ;:t .,, .,. ,... 
c:: ... ::c .... ,.... 

i;::> •;:r n s: ;:; .... i;: ·.:, f(J: • ;:, ;:i ? a •i5 r.i a c:: 
,,,... 

Q ;:I r.i c:: a 1:tC:: 1;:; ,... 
Q = ...... C •a:: "";:r (J: ;:r (J: 
(Cl 

r- ·os: .,, ,... 
;:r ;:: <:> ;:r ;:r ri .... .,. gi,. ;:i ,.... (J: ·;::, (.) (J: ;;::i ·;:i .... ::c •:;:: ::c .... ~ ;:r 

~ 'O! S: f2 n .,, .., .... 
;:r r-

~ •:s: 5 s .... G'.l •c:: •c:: ;:i ·;;:z ,,,... 
~ 

n -;;:i .. ·1:;:: I,;;: ·o:;:: 0 . .,. .- ;:r .,. ;;; c:. .,. .., ... .., .., 
G'.l c:.• r- ;:I r- ,... r- -•s ,;:, .,. 

~ c:: .... ... c:: ....... C .,.... C 

~ . ~ .,, ,... ... 
\!:. .. .. ·os:: .. ... -;::, ;;:z s: s: ~ n s: 

"'IF' G:: >l(lj; r- ,... ~ ,... g "'lli ·~ - .,.... .,.... - tt: ;:; ,,,... ;:; -
-- C c.- ... ,... (J: 9 ;:; ;:i .. s o;:; ;:r ;:r ? .,, 

;:i ;:i o;;:z Q .,,. 
.s ,... »•;:r .... ,... .., 

G(i: f(i: ~ G'.l .... llC:: .., -s: ,... 
... ~ C ;:I ;:r ~ (' ~ ::c ,... 

;:i ;::i ;:r .... .., 
·oi= ,... .._. .t .., .... i" i;:: ·0 .,, 

(.) ._, 
V'9 (Cl ...- ... .., ·v:;:: . ... a "':C G'.l 

;:t ;:r ~ ... ~ ... r.i ,- ;:i ... G: G'.l G'.l ,,.... 
;i .... 

~ 
... r- .. ;:r 

~ 
,... 

"'v;:t •:;:: •:;:: (i: C •e;: 
,... .,.... ;:; ... - 0 .... ~ •s: 

.., g •:s: ;:c C a c:. ? ~ 0 .. ,..... .~ .~ ~ ·;:; ,..... 
(t. 

&: ... 9 ... ;;:z ..,. r- ,... .- ;:r q;:c r £: · vi= ,.... 
"';:r ~ i? 

,... 
;:r ;:r --;:! G'.l 

,... ;::, 

~ 
c:: "';:r ..,. 

GO ;:: ;5 .... -;:i ;:; . ,:: ....... "'tt. (J: ::c ;:; :,:: ... •a;: E ~ 
.... r- G'.l ._, 

·o:.: 'l!tc :,:: u - ,... .,, .,.... C r- •l ... : C 
~ ... ~ ;:i ·os:: (' ,... ·vi-: II •• ><;:I c.:, ,... ;:r i;:: ·vs:: .,... u - .., »•;:r i-: 

"'cl~ 
&: :, ;i .., (i: 

ii~~ 
c.:, .... &: ;:i "'o;:r G'.l ;:r "! "'ii:,:: ;:i ;:r c:: 31 GD ~ GS •;:r ·~ • ~ '.! 11;:; -.:i:: ;:, 

G'.l ,... (J: 2 •Ga V'9 ;.a H (J: c ·;:i ;:r ,... ::c ,... ;:i r- "! ..,. 
.i (; ;:r ~ ft;: G'.l GO ;:r 6 ~ 

••;:r n a ;:t 
.., (.) c.:, 

Q !: --- ·oi-: le M · ;:i c:: i" ;:i .. ,... 
;> 

,...._ :0 11;;:z ·;:i ;,a )E ;; ;:r G:;:: (i;: ·:.: IP ;;:z ;:t ..... · o;:i 
~ .. ;; ;:i --~ (J: ;:r ~ ·c .. ;.., ,... ... . .,. 

•E 
n ~-;i ;:i ·os:: .. ~ ·t:a, 

G: .., ·fitJ (;:I 
~ 

i;: ;:r ,... ..,. ... 10;i 
.,, 

i:::: -!l ;;::i ·a, 
,... .,, 

ii ~ ;:t ·~ ? .. C G'.l -;:i 0 ;:t -;::, --- lC 
.,. 

G'.l ;i 
~ !!:J c.:, :;:: .,, ,... ,,,... ,.. .., ... .., ,... 

"'::C ;; ::c :.: 'II;:; ... ,- •,;;, ("" it:> ·'II~ ::c ... •• !i, ;:i ::c .. :;:: ;:; ... G'.l ;:r "';:t (" "':i:: ""'" ;:i .., 
;:i a .,.... · attz ,... 

W'" .... ,.. ,... ·;::i lo) ;::i "lP r- ;:r ;;:z u ~ ,... .... C: C s: C -~ I!; c:: C n ,... (" ;:i W'" ·o:;:: ;:i a.,. ;:: ·== (" .. ~-;:r -~ = a · c:: ;:r -.; ·;:,, ..,. H "1' (C i.:;, C s: • ~ 
.,, i" , ... i;:: c:: ;::, "1' ,... .t 
~~ i5 

.,.... ·c c.:, 0 &: G'.l ·; G'.l 

i~ 
(J: ;:z ,... ;:i •• ;i p ,.. 

;:r v;:; • N ·~ .. c:: ;::i ... ,... 111G ;::i ;:r lo) 
V'9 

~ - ,- a:. .,.... .,, .. (" ;;:z c:: ;:: ... r ·vi-: -~ s:: a ;:r .. ,... n ,... C ;:r 
i;: ~ ;:r c.:, 0. c.l s: "" ,.. • r- .. ·a: n G ia ·ac:. .,.... ..,. 

"'O~ 
.... ·;:i s 11;;:z GS a s .., .. . ~ 7 ... G'.l ;:z C ;:i c:: .... i;:: i;::> .., (ti -' g ~ 

l<a H :;:: c:: .. ;:i ::, :i:: ac;: .... .... ;:t n c:: .. ~ .. .... ;:r .. ;:: aa ;:: .. "' ;:: G'.l 
;:t ;;:z •:;:: ;> ~ 

lo) rs "' ~ &: 
.,... IO c.:, ,.. n n (t. u ;:? ;:r (" lo) ~j~ . ~ ;::, -;::i 

· ;::i "';:: ·;::i •:;:: ... 
~ 

;:z• $ lP fS: ,... .. 1& ;:; ,... c:: C ::c C 
j~ 

? :i:: ;:i ... ;:: » .,, ,.. ;:; c:; 1f(G ttc n ~ c:: :,:: ;::, •i;: a5 c.:, 
, ... 

G'.l ..,. ;;:z 
~ 

;:; lo) ,.. .., .,, .,., Ito .i: ,... (" ... a ·;:i . .,. ,.. c:; .., 
~ ;:i 

,... 
0 - ,... r.i c:; !!! ·;:r v;:: ";:I ...... 

("" ... ~ - ,... 
i;: Ito .... • i:,~•;:r ~LC ,.. 

~ 
..,. (" IP ....... C ;;:z qp 

)~ 

:,;: c:. g G;;: .... aa M • ;:i ? (J: :;:: IC (J: N 
.., -as a ~ :;:: 

~ c;: ? lP ,,,... r" "' ,... 0 C ;::i ·v:;:: ... I\!:. .G: 
,... ..,. "VG ·tc ,... I\!:. .. .,.:::: H (P f;::I 

al :::r (G - IO ;:i lC H ;t 
~ ;:t :i:: ;:; ..,. .. .;_ "7 » Q 1 :,:: 

~ "'::C ~ 
~ .. ::c "'ll:: 0 C ... - .. i" 

~ "':,:: ~ 
Q .. 0 (;:) ); - .. -;:i ,,.... 0 1tc -;::i IP ? o;:; C ·vi= .... c:: ? u a;:i 

~ 
,...._ 

N' 
,...._ .. r ..., z ,-

~ C: 
5 r ~ s: ; ,.,, 

::; ... z ,- c;; 
8 ;;; Ii) 

~ ;i a 
~ N G: GD Ii:" 

!: 11:;:: ·~ ...: g ); ..: ;; i'S ;,: · tb D 6 0 f - "' N ;:I .35i II) 

> ·,rs: ► -. :;:: 
z n ::; ....., er- ;:: "' "7 W'" ,- r- C: 
Cl ,- C (" f tD ► 

cc; 
z V'9 tD ;: --;;::i GO" r- z ,.. z fZ s: 'st; ;t Ill ,... ;) - f ;J: _; ••;z 

2-9 



·~ ~ ·& 

g •ii r -~ ,.. 
~ "' c::: 

~ r t:: •" s: ... 
"' ,?; ,... 
~ ;;, ;;i 

;:a 
81 Q 
"' c::: g n 

r 
? .: ,::: 

~ ,.. 
r;; 

"' Q;:i 1;:i ~ ·;:i ·;:i 
~I - ,,... 

... 0 ;:::a (i: G:> 7 .,. ;:i ... "r :..::s:: ;:i ,... ...r -.c:: ,- 1Jlr' .... ,.. .... .... 
~ ~ 

,-C: ·,s::: ·1i: 
;:t :c -c ·;;::, :..::s:: C: s: ..,, 

:,.~ 
Gi) Q .,. ,- .,, 

,;: .... 
"' Gi) ;:t ;:r G: cs: .... '► G:> =;:l ;:: "'c "I!,:: ..- ·ac. ;:: C n .. ::: "r ..... 

is: 
,.., 

::s:: ;:t ..,, .,. 
~ 

;:i s: .,. cs: ;:i •s::: --~ :s: ... C •tc •tc Gi) ,.. ;;::, .... 
i:;:: Q .. ;:t ;:: •c::: ,- ,.. ,- u 

Q~ :..;:i •c::: ...... ,.,. Q iP \S ;:t .. ~ :r- ·ui;:: .., ::s:: ·= n Q a! ... ·us: Q :..;i ,...._ .,. 
... ~ .... Q ... c:: - .,. .. .... 

!$ .... c:: =;:l ·v:;: ? ,,... u ? n s::: n .,. ,- ;:! "r ;:t .,. .... a; ._, c::: .... ";:I fQ .~ .... ~ a i ~ s: .,. .,. •f ·•c:. cs: ,... ..,, 
-::i ·c:: ~ 

.... 
s: c:: .. . .,. c::: 

Q r Q ;; .~ .... ;:i ;:t ;:i ,... •;::i: .,. !: r;: ;:: .. ,.. 
·;:i ;:I fGC ;:i 

== 
Q s 

.,,. .,- ,... c::: Q C 00 ;;:i 
.... ;;:i .. . .,. -;:: cs: .,. c::: 11;:i R s: ;;:i .~ fC"" s (;"" ,.,. 

;:i ~ ;:r a to: Cl s: :c '" C. 
;: ;:: ;: .... 

Q VP .., .., 
(i:' .,, ;:, .~ ;i 05 fG: s: ,; G:> .... ,... n a=, "Q -:::, ;:t . .,. cs: 

~ ;:r ·;;:i 11J: ;:::a fS: .~ ·s: Q 
·s: s ;:, ::: ii"' .- ;: •;:i Q ;:i ;:r -.:,.:: 1!!; ·~ ·ts:: f::S:: .., .... ..... r- (S: .... :..:,;: .,. 

;:i ~ \t;> ;;ii r- ft;;:l ;:i n (i: ;:r .., ,... .. 
"'~ •i;:: 

~ ..... ·.::, ta •• ..,, c::: .~ ? ;;::, C: :,:: ;;::, ;:r GO ;:, .,. 0 GO .... :..,i.: u;:i -~ (i:' ,... C"' ;:t .~ N .. .,. •c: ·;: iP (S: t:; ~ 
c:: - .. ... ;:r Q a ;:::a .... ;:r - ,- ·us;: :s: 

,... ,... .,. 
~~•~ iP :c 11S: c:: ,... ;:t -.5 •;:::a ;:I ,.. c::: ... ;:::a n ,... 5 ;:i ;:r .... ;;:i f(S: •• C"" c:: c::: ;:i c::: •c::: ... •c::: ,... 

'" u ,;:: 
. .,. 

s .. le: ..,, 
(!I: C"" ,;r.:i .,. Q "";:I -vs:: 31;;:J ... .,. G:> - s: .,. .,. .~ s: 11;:. ·s ... r- ,.. 

? 1J(t. 0 C: G: ;:t .... .... •s::: c::: N !;i .... r;: :c "r ;:i ;:i ._.::. c:: 

~ 
.... C !:! (t.> i:;:: ..- (!I: ,... s: G: ,- ("" ;:i .. 

~~ ~ 
,S(G .,,. -iis::: 

~ 
:r- .., .., .,,. •c::: •tc ..... s: .... ,... s: .... Q "lli :,.~ 

.,,. ,... i:;:: lllt;: ,.. ;: .... ... (S: ("" ,.. - - - C: .- 5 s::: 
.,. - "(t. "11(.) ";:I .- ;:: ;:i .... 
s - c::: ;: .., s: •E 

,- ,- Q "r .,. ·vs:: .,. - .,. ... GD t<G f(S: p !; •s::: ";:I "11!: s: ,-
;:t ;:, ;;:i ·a;:, E ►e;: 

~ .,. •• .., •tc c::: ur.: ,... .,. 
C .., 

"ll;i:: .... '-' .... G:> ,,... Q ... .... .., .... ;: "'G ("" -::i u;:i - G:> C. ;: W"' 
'l!(t. C .. ~ a.;:, C .. ~ "(t. ~ a c::: G:> c::: ,.. ·vs:: 

~ ;:i ... i :..:c ,.. 
i:: ? -::i Q ,.. ;:i .~ !:: ..... ,...., H :i:: ;; .. s GiJ "11!:; C C"" ,... ·cs:: ....... .... ;;:r .,.. 

•tj:: '"' 
;:) 

"':S: 
.... ::: ;:a ._, 

G:> ·115 (S: ;:i ;:t ·~ . .,. 4;;:r G:> . .,. :,:: s: c::: " 
.,. G:> - 'II"' 

.,. .- "I!::; "'<»: -;:= ,.. 
"1;:t c::: ;:t .- :s: .... -~:;: ,.. ;: ;: 5 -C ;:::a 0 ;:::a c::: ;: c::: .,... •• ;:i •a;: G: N •qc; ;I: '1!G:> g-; •tt. 

(S: n .,. '!15 ..,, f§ .... ;:r ,.. ..,, .,. ~·~ ..- r;:, ,... ~~ .,. ,... ·vs:: ,.. ";:I ... .., ... ,.. 
.:) :i ;:: ;r ·us:: ~ ~ c::: ,.. ,.. ;:) ;:: 

,.. 
iP 

,... ·us:: ";:I 

~~ c::: r- ... ;:t =;:l "r u ~ 
..-

i? 
"I!~ 

.... ;:) 3: c::: -~ ..- ,.. 
=;:l 

,.. 
~ 

n ;,l .~ r ..,, 
"'.i (? u;:r -j: ..,, •;;: c::: ,,. "r s::: ;; c; G:> ,..._ (S: ::- .. •I ;:t :c G:> .. .. ("" .,, ,i ? a. ..-;;, ;:z .... .. ~ -.. .., a. .,. ... •l;. .,. .. GD C: ;: "3 ;:) ;:t ~ ;::t (S: - ~ ;:, ... 

•l:, r;: .,, ,.. .. 11t;; \S ~ >E ;; Q U"" ~ ;i r;:,o ;:t c::: ..- ... c:: (t. ;:i i-;:i a• .. ~ (;'" 
~ G:> ..,, ·;:, G: -,a c::: -§ ~ ~ 

;:::a ,-
c;;:> .,, ;:r ~~ C"" .,, -~ .., '"' ~ -C C) ;:a u .~ - ;:::a Q ;:t i ... 1$= ;;, Q - ... ii: ;i C: :,:: ,.. 1';:l ► s: .,, r s::: (t. ,G:> ,:: 

~~ a~ 
i? .- (;"" 

,,... ·vs:: ";::l .; .. .. a~ "" .. 4S::: QG: ;:t .. C: lll;:z .- •;r .-- ..,, 
;:ti 

,... 
~~ "' ;: a(C "rl .,, =;:l ·ata ,... r 11;:i ~ ;:z :c ... ..- .. ~ ;:) ;I: .... c;;:> s::: .... ,.. C C Q 

~ c::: ... .... (,: •£ 
.. C"" c;;:> ,r;:z ·r;: 

..,, 
;::t (C ;l ... (C ·;:i :i:: 

I~ 

g ;:z ,.. =;:l .~ ~ 
..- G:> ,... (t. - ·= .,. ;:t .,-► C z ,;:: :i 

..,, r;: .... a: c:: ... ;: ·vi- G:> (t. .. ;:::a •:;: u .... s .... 
"" C"" .... ~ .., .,. ,.. ,.. .... C :i p ... c::: s-: ti= (S: r .... •;::i ·us:: ·i:: ::: .,, -;:: ;I: r ~ .~ ,;i::: (C =;:i c::: "';? Q 

;:i ;:) .... ·,::: ri a .- !~ ;:) 
,... 

G:> i? ;:r ... C"" a ... C C ;: " ~ ;;II ia "'1= 
~ 

=;:i ;s;: .... ;: •gc:; ,.. (S: ·;:t ;:• C"" ;:i-0 » ;i::: !S: - "r ... C: ;:t ... "'Z;i::: aa Q ... ,-. C .- ,.. ;:::a G:> .. :,:: ;: ,.. ... z .;;: ;o (S: ,; .. i:! ~ ,... g .~ ~ ;:i ...... ;:t •s ,.. 
;:t ;:) "G:) 

~ •E -.;s;: "tc i" •• ,...._ ·,s::: .,. f(i; ,.. ·r ,-
'2 ·~ .... .. ~ ·,s:: c:: rs ... N ? 

.... ;:::a (t. .,. "' 'G:> a. -u~ •c .,, (S: 
;::t c:: ;:i ? 

.... s::: ,.. ,- ·tc 
;:i ri "" ,...., Ii,) (C 

!!;J •;:i ;: C ;:z ... .. .. fC"" "Iii G:> 11;;:i (o) » Q ;;:i 0 
._, 

•• ,.. .;: :c ~ 
,.. ... \:! ViP ..... ;:i ;::t ... 

"1!J:. .is: '" N ;:t ;:i ·s::: ;:r s: r::;t lF' i:;:: 
!!! Q ... !: ..,, -.;s: r::;t ... -~ G:> ;I: C"" ,... 

~ ~ ,.... al f;s;: .~ :..1c c::: :..;;:i ,.. c::: ·a. .,. .... 
cP 

~~ 
,... 

~ 
00 C: ;S ,...... ,;:: c.: .- ,... ;:i ;:z f.J: 11;:l ,;:: .... ;: •• ;:i 

af ;: ··~ ;:i c::: G:> ,.. u ,... r 

~ .... ,.. ;:i (C> ;:r 
iP ::: ,.. ;: .... ..,, ... C"" ... =;:l ·s::: •:;: •s;: •a •• as i ;:i ... c::: s: ... Q!: :.: ;:i r;: .,. .:> i:;:: ? "r H ~ .~ :..::s:: .,. 

~ 
·;:i C"" ,.. J: ,.. (ii;: r .... ,.. C"" c::: ;:: G: :..:,:: -~ .~ ... 0 -! - ? ,,.... 'II!:: C ,- :c fi!: c::: •c;:: ·c::: .,. (i:' ..- ..- - c::: u ,...., ,...._ ,-. c:; ,...._ 

'N ,-. ti W"' V - N !"" - "' ~ 
,.. ,. 
i;: .,, .... 5 ... J: ,- :;:a £ ;; s::: "' ;;i .... C"" --r- ;,: .... c; -a 

:i:: ;;i ); 0 ;; 1i) a C. ~ u ;i.g ;t 'S ~ 
c; .. .. 

~ fCI> fC.: 
c; g !::: .. 
C: ~ g ;t ;:t ::,; ;; 

fCI> -!! ;; ".Z z ... ·;ta ~ · fll:I 0 I 5 .. » -;::: "' N ;:a -r;: c:: ... =;:, > i;;; i;;; ...., ,- g C z -,p: fr'" .;i ,- ... .. ;t 
)~ 

Q C w ~ ... c::: ;:2 C, .... C i;;; ta. 
)~ 

,.. ..,. ;:, li r ta «>" !"" i:: ;; 
)~ 2li 

,.. z on •~ s::: s: '° - ::,; ...; »- •;r ..: :i:: ..... i:: 

2-10 



•IE ~ .r;; 

~ ~ 
r !'.j ' ;:: ,- "' "' c:: i '1t r 

•"' s 
:;J .~ ,... 

;, ;; ,I 
;;:I s Q ,., 
c:: ::, 

< ill :c r 
~ -;::i 

~ i:: ,... 
r;; "' 1;:i v::i 1;:i ti, ·;:i ·;:z ·;:z - - - ~ 

.... ::z ., 
~ a ., a lll(;: - a~ r- .::, 

!:: -·.:, ... 
1C.: ·::z 0 n ... 

'SI' ll~ 
,., .::, JC ~ av- ,,... 

a as cs: n c:: ;::t 
ll~ .,. c:: ;:t r- ,- ;:t .,. {GP ... lP .,... -;:z (;: ::s: ,., ? ·vi;:: ... r-

11! ;;i .,... r- 't';:i "::S: C3 c:: ... ... <7 •c:: ~ - ;:: .,. 
~ 

... r- ill ""1ljC ;'ill ... .. ~ ·.:, ·vi;:: ,... g ,... c;;: 

!§ - ,., ... •:;;: c:: ... ..... .,. - .. ! r ... r- c:: .,. 
(J: ,., ,... 

c:: ,... ... (ii' ,... ,., -fQ 11;:i =;:I ,... ... c;;: ,... ,... (ii' i? ;z -;:a ~ 
;:r ";:I s: ~ 

c:: "';:::l ;:t ;:r "<"" .,. ·.::, r i3 ,... ""JC 0 ,... ,., ,- ,... 
llg ·vi 

... ., •:;;: jC ;:z c;;: - 1!::: ·s: c:: ;:r 
i 

.., .,. ,... ,., ;:i 

"'l~ 
..... ;:r .,. 

·= 
Cl,) 

,... c:; ·s: r-
.,. 

lie:; ,., 
i> c;;: 

\C ;::i s: ,., ..... ,... ;:r a i' 
.,, c;;: cs: 1;;1 :;;: as: ,., ... •cs: ,... 

.:, a~ 
ll~ a;;::i !:: 

,., ,... ... .... is n 11;:r ~ c:: r- ;:r ,.. ... .... n •s: "i;P C fC:il 
;::i ~ 

.::, v;;i c:: ,., 
a s: ::s: (G -;::i -,:: 1C 

("" 

~ c:: ~ 
.:, 12 3: "<S: ·;p ,.. cs: - - t:;:: "" 

,., ,... ;:r ., - ,., ,... ... .,. 
"\C aE ;:r ;:i 

.,. 
'V~ -o~ ("" .,. "S!jC ,., 

;;; ·= ·;:i r ,.. ~ - ;:t "'112 ~ ,.. .::, - c:: = .,. ;::i 
,.. 

c:: CJ: 
., .,. - .. ~ ·a: i.: ,,., r .,. ..... 

•llS 
... s: ~ :;:: cs: ·v:;:: .,. cs: ... -~► c;;: . .,. •:;;: a i(t. ;;; .,. .::, ac:: c;;: ..,,~ ..... t..: ("" vc.: 

~ ..... ·~ ll<;: 
,.. a: r " lP "iii .,. .,. ... 

~ aV: ·;:z c:: ,... ... ";:);I r- .... .,. ;:r c:: ,., 
:;;: -IIIP G) :;;: s - ;:i ~ .,. - - ·c:: 

;i i.:: - ..... - ·vi= ,., 
ii 

.,. ;:t 1;:z CJ: ... ;:z a G) ";:i ,., c:: n s: .. -;::i (E) ,... " ... r ,.. "'::,;: ("" 
,... ,., ,.. "S!J: - """ .... 

~ ;:: $= --e;: ";:l ::s: -;:i c:: ·11:o - (t. c:: "a:. ,;;:: ;5 a ::s: (;> ::s: GO ._, .. ,.. - 6' •E ;:r ;:t ·1:;;: ("" Cl: .,. ,.,. "!::: 
,... » ·s: _.. .:; .,. ,., r "::C-- ..,,~ aa,,.. 

!:: 
;::t - .,. .::, 

,., •c:: ... ,- ,., 'l';:i ;:: ;;i .,. 
;i . ~ JC 1i.:: ""' ;; ·1:;;: !:: r G: n 'lf;;t ;:i r 

., ,., i ;:r s: G) C: ,... 
CJ: I.) .,. 

~ aE ;;:: ;;:i: ss c ("" •;p "'::S: :=: "'«. ~ ~ 
a: ,... "S: ,., 

•;:i ;:: 
"'a:- ;:i ,... r ·;;i 'll<S:: ,... a;;:i: .... ,., ·.::, ;::f c:: :i: a;:: ,..;. ,... 

;:i .:, ::s: c:; ,., c:; 

~ 
,., - ;i 

.,. C: ;:: :.;:: .,. s: \!: '!jll' -si5 \C u i3 ;i ,., ;:= .;:: 
,... ·tr; •ll~ .::, .~ a ;p •a;: ::s: ,.. ..... 

i~ 
::s: 11§ - ,... ... ~ r- •cs: 

a~ 
.,, n .,. ("" ,.. :: Ii: ,,.. a a -a.,. ... ... ... n aa 6' CJ: r- "'«. ,., ... C: ,;;:: Ii: ,.. .,. (;> .::::, ;; ~ 

,., ,., c:: ,... -;::i c:: 11;:i ;:: .,. ,,.. .:, -a: ;::i C: 
C: ,... ·v:;;: n GI) ~ .. ;:i "'::S: \l(G I.) ... ;::i ;:i ,;;, :;;: .,. "'I!:; ;:r - ::s: 't';:z jC 

,,.. 
·;:,a, av- ac:: ... ;:t _.. lll(Q ... lli .,... 

-;::i c:: r- i? "::,;: s: .,. 
;::z ·I:; c:: ,... I.) '2 .,. .,. ~ ;:i ::s: C: c:: ill GO C: r- ,., I.) ..... C: "s: ,,..._ 

-;:i ,., ,,... 
s: ::) - ,... ·c: S) !: ·v:;:: v;:z llll 

.,. ,... 
;::i 11;:i 

,- ·;::i (G -;::i ;:= (ti<' .,, 
•ic r- "" ;:i .. ;:t 

)~ 

,... •cs: "'!! '► ";:I ... u "("" 

-i~ 
illG .; r- ·v:,:: "' -;::i ,.,. r.: ;::t c:: - i.:: ~ 

r- ;o ;:i •aic =;:i "' :.::s: ... "'::S: G) ... ... ,... c; .,. ·o:. ·v:;;: .,, ,... r- ;:r c:> t;;) ,., ,... - r- ::s: s: ,... GP 
C Cl,) ;;:I "r- ,., •(G C: ~ 

,., ... ... - ·s: C: - .,. ·v:;;: C: •c;;: 'O"' ..,,~ H ,... .::, ss: 11;::1 ► 
s: '!i;:2 .._. ;:r ·;::t G) .::, jC .::, 

~ g .:, 
~ 

.,.. .,. 
'!:: ;:z 11:o .; itr; ;::i ;:r ·vs= s: r- ,., vi.: ~ 

,,.. ;::i 
:,~ ... H ~ 

.,... 
n fC:il r-· alG r- r ;::i ;:r 

"' 
.... ,., 

i3 "<"" ..... c:; 
~ ·os: "'tt= '(I:; ;;D Ii: ;:i s: -;:i = = ::: .... "';r •;:t "" .~ ;:r .:, .,.. 

c:: r-
,,.. ,... -;::i r- a• r ~ c:: ·vs:: H G: -;::i "'s: ~;:: - ;:r r- - r- .,.. '7 ("" ·;:z ·s:: s: s :t r- "IA- ::s: ,.;ill 5 aa: ,.-

;:t ·~ r- ::: C: ";:l C: .:, (i: - .,, r 
n .... p ::c: 

ll~ 
G: 

i~ 

.,. •• ••;:r .,. ·v:;:: ,.as:; .... ~c;;: ;J r- .. ~ i.:: 
;i c:: (t. 

~ I~ '7 a .,. ..,,~ ,;;, ~ 
.,.. r-_.. 

Is ,.,. ~ ... r ;::l 
.,, ·tt, t: c;;: ;:r ~ ;::t 

... 
G: I.) a> ·v:;:: ;:r- •a: "a:• r- - ,... c ,,.. ;:r C: •11 ;:r 
Q » '!i;:i :.:,: ;:r .,.. ;:r c:: ~ ... .,. C a::c: .::, -- ::: ,:;:> Q le> ;:r ,., 

t..: 'Iii ;i ;J I.) r- ~!::: 
._,. 

G> ~ .... z g = ·v:;:: - i3 ·v:;::: {GP (;> ;:2 ,., "" i" H -.,= r 
~~ -·s -;::i .I ;:: 'r r- .:, .,. ,- ("O ;:: r- (;> 

j!. ;I ;:i u a.,. -r.:. - Q =;:i ~ 
;:z C: ... c:: GO rs •:;:: "'«. "II,:: <"" "" .c 1'i~ 'Iii "'ii •E '11;:t ;:: .,.. '7 ~ 

.,. 
'11~ .,. "';:l 

a~ 
r -,:: t;;) .,. .,.. ... .,.. ,... c:: ;J ... ,.,.. · r- i;; ;:i » - ~ 

,,... ;:r ,.. c:: c;;: - Ii: ;:2 ii c:: .... 'l!r:i> r- C: (!I: Q ,.. 
•E c:: .,.. ..... ... i,- ,.. 

'7 ;:2 ~ ::s: s: a,:: r- ,., Q !:: ""11~ ~ ::s: r;; ;:r r- .,, ,.. g r- "'::i , ... il!:, r- -•s: ~ s a:;;: "Vi? ;J C: GO Ii: 

~~ 
·r- ..... ,... 

;::l ;;: «. ·v:;::: «. ::: ;::i ;:= ;:: .,. .... ;;:ll aa ;p .. .,. ::s: ;:i aic -;::i r- ·s:: ,., C: ~ C: •• 
,.. 

;:i C: ~ 13 ;:2 ri lG G) .~ ~ ";:I •l!:, - ·v~ 
,... r- "e .!; 

~ ~ •;:r .~ C ,.. 
► 

... "<5: .,.. 
S' .,,, .,. 

~ 
.,. ,... .::, .,. .::, ;:r C: ... .,. 

(E) ;:r 
1;i 

r- .... r- .... ("" ;:: •i (J: o.:,:: .... C"" "!: .. _, ,... ~i ,... ,- .. ,.. e 0 
~ - - '\C :;;: .... ;::t i.: ::s: ..... - :;;: -;p ;Ill ::s: c:: s:: - u ...... --- ~ ... _.. 

G ~ ,- 'SI' VI ;:; 
C .,. ... .... Ii) ... _.. =;;:, li" :) e;: Q) ;; .. ,.. --;r z ,-

Ii) >~ .. 0 ;;; :.a:. .:, u 
G: •• "» ;i >. f"'! !:: g r r "' - .; -;::i r ;:.: ...: lll;i c:: z · aa -;:: ;. .. .. 0 I 
;:i c-;; r;;: "' N s:: =::i ,... ;Ill > ·vs: n ... c:: = ~ .,,, .. C: ,.. 

.:; ,- C 5 -Ii: 0 _.. a a r- il', 
>~ -- c:: z ,- :t I) i;:;w s: .... i :;::: -i;: .,; .,; --

2-11 



-~ ~ .i;: 

~ ► ~ 

C "' '!: .. .., 
1~ 

,-

~ C: 
~ C: 
~ •ii .. 

&: • , II .. ,~ ,- w :, ;i • II ~ :;:i i. ~ C) 
C: 

~ n Ji; .. 
u -;:i 

~ :,::: .. . 
I:; • "' v;:z v;:z ..; 

·;i ·;:; "' I ::- - ~ 

•• ... ... r ... .., 
)~ 

;:i "";,:: a c;: 
g r r- -;J; g r- ;::i - r v-a: ,;: (S: :;:: n c- a• r 

i' H 
~ 'i= ... C: r 

~ 
f;:l (ii) :;::- .. .g> (S: •;:i .. •• ;::; .. .~ ~ 

;l .-;,:: ·u:;:: ~ E ... ;i ~(ii) 
;:) ;:) vs: 

;l ;:I ,,. •• r ri ·= , ... 
1 

;::; 
~ 

r r- ·~ ~•;:i ,.. IP c;: (ii) c:; a ,.. ,i;:i ,i;:i 
;:z s: ri f!P ;:) ... ("' -..:,;: 

"Ai~ ;::i ri 
Iii:' .~ P' (I,': (ii) .., ,;;: ~ ;::i .... 

G) J: ~ ..... G) ;::i 
;:) ;:z ;:i (J: ;l f;:z ;::i i' ;::i IC vs ;:z 

("' 
,;: ;i 9~ ("' ... ;::i .. ,.. .. \C r ;l ·a: ;;:, .. .. ;::i .,. 
;,:: c;:) 

~ - v .. ,;: g :c -5, tQ fC:: -i~ .. £t .. ~ c;:) n ;:t ;:i 
c;:) "!'.: n "ii" -:;:i - ·;i .,, 

Gp M (Ii -~ •• ·~ ;; ~ •• .. ("' ;:z - :I .. ~ ,- ;l ,.- ·;p (C' c:: ,.. ;; ,,. 's: 's: (S: 
"\C ;; C: '"'- ,;: :;::- "!! ;:t ~~ ;l i;: 

,.. 
;:t ;:t GO 

.,, ·;:; :;::- - .. c;:) ,:::: .. -II,) ..... .,. cs: .. .. .. ;:. .,, ;:) ;:) (C .., .., -;:i i' .., .. ;:i r,:l ;:i r (C 
~ 

.. c:; .,, --;:i r "\C ;::i G: .,. ;:I ... C. C: s (I: .. (ii) •• :;:: ;l . .. ;p .., ·= "; 1= ~ .. ::, ..... c:: ..... r ... 
.("' 

,.. 
GO !5 g :.§ i' ? 1!? ,;: .,. ;:. c:: .,, 

H ;:; ·o:, ,.. .,, .. n r .,, c:: r GO ;,:: 17(1: ;:, c:; .., 
~ 

,- ... 
lt:I I? GO •:;:: .. .,. .., ·v:;:: ·~ \C (ii) J: :;:: C: 0 .,, ;) ;:t .... J: i;: .. r ;:t ::, C: .. ::- ;:i ,.. 

I.) ("' 
M ...... ... ~ I.) (C r (!, ttiP ;l ;: c:; 

l;:t .. I.) "'!'.: ;:r i;: .. ,rs ;,:: c:; f(!, ;; r ,... \C "'le r= s \C •a; .,, ... i;: -= ;::; fC:: c:: 
~ 

.,, .... ,.. ... ~ ("' '(i: 
·;i :;::- ,.. r 1~ ,;-:: .,. •:;:: I.) 

.,, ,.. -;; :;:: - .,. .,, ("' - "!'.: ,i;:i ;:; - :I s: ... ·v:;:: s: (C ... ~ ·\C i;: ii: ... ~ ~;a~ "!:'.: C: .. r ,:: .,. s: ;l ;::; (I: , .. jT:"" 
,.. 

C: ,.. 
;) 

Iii:' ;:t :;::- .. 
(I,': a -;; .. c:: ,.. 

C: ... ,.. i" ;:I ("' 
,,. r ,.. c:; r ... ;,:: .,. ;::I ;,:: .,. .. f&: ,;;: "\C ;:, 

~ 
a;:: \C ~ r- ;) r ("' ... .,. .,. "'G: ;:t a ;: ·= .. 

~ c:: i;: •,;:: ;::i c:: ,,... ;:i i> ,,. - ::- G) - ... 
,-. 

;:i 0 .,. .,, a v;::; i> I.) ~ "CS: ... .,, (;) ..,. ,., ... t,;) "::C: (C ~:: ::- ... t,;) -s: ;:i ;:i C: i" !: - s c:: ;:t r "S: ,_.. ,.. ;::, , ... ... .... qr;: •:;:: "':'.: ,.. .,. r ,.. 
"" ~ ;:i ~ 

.., I? ;::, ,- i;: -~ .,, 
"!'.: ;; ;:i r- "IP a ,.. 

C: •• ,,... ..~ •• ,:: r;: ;l: - ,:: 5 i;: ·-s:. ;:z .., - ,.. 
;f ~ ·v:;:: 

~ 
;::, 

C: 
c;: .. :;::- ;:t (ii) .,. ;:i J: V!;: q;i: ;:t .. .; .. ..... Ci: ;::i ~ •;:i .,, .,. 

;:; ...... r--;= ;,:: .. .,. ... ~ .,. .., n c:; "le (I: •o. ;,:: r- <;;: ;:i r .. (ii) .,. 
le ;::, .,._ •r;: •• :;:: ,.. 

33 r c:: ;::i c:; c:: ·s: 
~ 

·;::,, r 
,.. •o;:r .,. ... ;:t .,, ..;; c;:) ";J 'fl :J ;i ;:z r :;::- •• .., ""!:: .. ":C: (I,': 33 ~ 

r;: "':'.: ... I.) i;: ;:z ··~ -"" G:" iP C: ;:i .. i r -::z s ;:I r c ,.. .. - .. ;,:: c- ri ;;) ... , .. Gi) - ,.. 
(;) C: ("' :;::- -;J; C: a -.q;p ;::i .... ";J ;.g )E ;; i;: ·v:;:: ... (I,': G) .:, J: ;::i 

;:t .,. .,, ;:z ... r,:l GO ~ r r- n ~Gi) ;:I c;;; .., •qtc; ... ~ r ;:::i .,, . 1';:l c:; •• -~ J: v:;:: C C) :;:i s: ... , .. 
\C' 

... 
~ 

... .. ~ .. ~ ;:::i s c:: ·~ 11;:1 s:: .. .;§ ,.. ";t .., 
07 n (S: ·;:z -le r-.. u "" r;: .. ... 

~ 
.,, ,,,.. -~ .. .,. ;,:: ;;:i - 4ia r- .. ;:r a-:;: .. .. ,.. .. ~ ;::, ;:r 

;::i C: C a~ ;:r g ... ~ r;: c:; 
's: vs i' .. ~ .. tC ·;:z •s ~~ M n 

.,.. 
;t .., ~ ;i 5= s z - ;:r ;:i n "" .~ ;:) 

;::i ,.. n r p ·;:i S:! .,. ;:::i G) ;i .,, 
iP C'"' ... C. :;:: "!: "ii" "" Is ... ,,,.. .,. ;:r r- ;:r ;:r •• C: ..... r;: ;i 

i" C: ... ,,. G) ;:t ;; .. iP" c;: I.) .., ,.. 
Gi) ~ "'E ta " r;: :;::- Q (C .., 

'IIS: .. s: ;;:i ~ ;:t '"" ,rg: ... r ·l; ~ 
,.. ... Gi) s 5 ,.: r;: .~ ;:r \C § <> ... r <I: ..... 

•;:t 
c:; -~ ;i:: ;:r .,, 

i" r;: ;:::i ·;t a;; s -s ,- - le ;;) r .,.. 
rs Q ·vs:: "::C: ri 

.., 
,:: ("' ,.: .., 

G) I;; r> ? c:; .., 
V"' aal ~ 

(ii) ,.. Gi) .;:) \C 
.,, .~ I.) .,. - r> C 'IIP ~.,. ,--~ .,, C'"' ;::i .. s; .,, 

"!!: r "(C ;; !5 
c:; 

"" :;:: » G) · ;p - (i: C"' ;,:: c:: s ("' -;:i ;; .,a ..- fS: C: ,.. .... .,, G) ;t g i> .. i c:: (C ':;:: "("' .. c;:) 
.,. .,. 

-11:. ("' p .. ,:: vc;: p r (C s: "!: 
,... 

)~ 

,.. 
~ 

&: i' ? ,;:: ;:r ""':'.: :;:i ;:.i ... r;: .., ·v:;:: .. a .,. ;:t ... 
~ ., ri fl (C' .. r- ,.. ,:: .,. ... ,.. r- .. ,.. s ;t 

"7 .,. r- ~ 
i;: ;:I •:;:: :;::: ,.. ;:::i .,. ,.. ,;:: .., ~ C Gi) f;:t ~ r- ("' c;: c:; "'"'- ;:i r;: C. s:: I? ,.. ,.. r (C ;::, 0 (;) r;: i;: ,;:: (;:I .. - , .. \C ... - fl= ·s:: •:;:: VG: •:;:: s: '(§: '-' r.::i ,-.. 

N' ,-.. 
~ ...... ! "" - M V, ,-

G: 

"" 5 s: "' ,- ;; 
~ ;;i ti) 
u a.Q 

~ "! s 
!:: .... ;; ;i ~ ...; •qQ G: 

~ I r-
N ;:I ;;z 

~ ·115= s:: ;; .. G: IU "7 .. .. 0 ,- C: ,.. 
z ~ ID C g ,... z N s: ...; :i; 

2-12 



.. ,.. 
c:: .. 
C ,.. 
ri 
;:I 
Q 
,:: 
n .. 

"';:I 
J: ,.. 
c;;; 

Q;:i Q:::Z 
·;:i ·;;:z - ,,... . . 
;:r ,.. 
~ "'s ... ..5 ;:r - -;; <'P ....., c.> 

~ 
'l!;:i 

!§ :.: 
'iR ·vs:: 

fQ ·~ >,a~ -::i .. •e ;:i 
~ ,.. c.> ,:: ;:s: ... V'I .,. ;:s: N ilD ii> 

p (C -..s "<= 
Cl: ... .~ .:, ;:i ·;:i• 

•!? ... :i:: ,.. ,.. ,.... ,.. c:; •• c;:: V'I ;:s: ;;:z a ;i \0 .~ <::' .:, ... :(I ,.. .,. ;:r .. C: .. ... ;:s: (;:) 
H .. ~ i=- '!/(I: a .,. ;i r.: ,.. 

c.> ,.. ~)s § C .,, 
.. i~ '° .,, ,;:' ,.. 

·s: .cs: 
... 

~ 
;:r ;:t 
Q ... ~ .-- ,~ - !!!? . . 

.,. r.: ·Qs:: 
)~ 

·vs;: ,':l ;r a ... ~ 'i= .. ·1s:: J: ;:r r '° ;:r .,. 
c.> ,.. 

"f~ 
;:I 

"~ '° ~ •iE ('a "Q;; ,.. f:?; - (J: - .,. 
r c:; H "l!J: V!'.: ;:i ij;:i c:; .,. ;r .... ·;:,, s: 
~ ;:t .,., 

f"' ... a c.> -';l ,... ;:i ·~ .,, ;:i ;:I ;::i ... c.> ... e: .,. 
:;:: - 1!;i: ;:i ,,. 

•ti:. 
,... ;: (J: "IIZ •§ c.> c.> c.> ;; .,., c.> ;:r '° ---~. i" ;i ;:i ... ;:r ... ,.. c.> ;:t r ... ~ ... ~ c:;,;r ~ s:: ;:r '° :i:: le- ;:r •\C if' ;:c -rri ;:r ;:i a i=- G:) 

;ill ;:I .~ ;:i ,... ,... 
;:I n ,- ;;:z "'r <J; (C 

~ ... ;; ,... ~ :;;; •c ... ~ 
~ 

... .,. il;:i ,... ,.. 
!:: .... s: -vs:: c.> ,.. c.> .... :;:i ... ;i ·-;:;., ... ;:r •• (I: C .,., 

C 
·;;• ;: c.> ;;; .... 

:i:: 
,... ·~ :i:: 

,,. ... 
C .. ;;: ~ :i:: ;:t ... ... I/'\ "';:I 

,... : .,. 
\C ·t\C ,... ,.. ,.. C -;; ,... c;:: ... ·cc:: ,.. ,.. ii> - ·i:: .,. •c .,. r; ri "';:I "1S:: ... ;:r ~ I? ::: c:: "('a ;:r ... c.> ... .,, 

"f\C 
~ 

.,, 
... ; ,... \C .... ;; ,... ri C ·u:: -;; .~ ;: ~ri 

.,. 
r;) ... 

'°IR c.> c;:: •l ·vp: ... ;pr c:; ... ·~ -;::i c.> - ~ 
-,i., GO to:: ;::I 

(; ·~ ~ :i:: .~ ,.. s: ,.. a ... ~ 'II;; ;:t s: -i;: - :;:: 
C ;:t ;t ... ;:r •;:i: c;:: ;:r •s ;:t -~:;::: ... .,. .. 

~ .... l'!: f= 
((t, c.> ~e ;; •e ,.. ... $=' :i:: 

.,. "';i::" :;:i •• ,... 
;:r $=' ..,~ .i:: .... 

"~ 
... » ,.. ,... a .,. ·vs:: .,. .... C C: ·,a .,. .,. ,... 

c;:: ;:c c.> ;;) ;;) c.> •1.1: ... 
Q ~ J E ;:r ;;) g :i:: GO ·s:: le (i; ... Q!':: ~~ ,;: ... ;:i 

,... 
~ ·~ ("" , ... C: GO 

.,. ·(C .,. ·;:r C if' ,,. .,. I? GO 
.,. ... ~ 

,.. ,;::, ,... r .. .. (C ·;:r . ~ ;:i ; "IIJ: to:: ... ~ 
.... r ... ~ ~ 

;::I C ... ... .,., .~ ~ ,.. .. .... :i:: ·v:;:: .. » - ... ;:r c.> ;:r ;;) .i •§ ,:: ,:: ;;:z C 
,... 

~ ~ "i= 
s: - .,. ... .~ - (I: 

~ "' ;:t il;r ;:r i! 
,... c.> ;:s: a - » a ... ,.. 

;;) ,;:r 
.,. c.> .,. c.> ;r s:: z ,... 

"" ::c a- ;:t ,!: "11~ ;i,;:j ,.. ;:r ·s: ,... (C (C ,.. 
p C 15'1 V!':: ,... ~ ~ (C s: 

f;:t ;:i ... ~ ;:; ll> ;:r s:: ("" = ri ;; .,. .. s: ·;:i• .. 
Is .... •:;:: .:;; .;; ;:i .... .,. .... ;; ... .. ;:i .~ .,., ... •s: ;:: ... :i:: n ... ;pr .. (i; - ... ~ ;; ... ~ "" -;::i ·b:, ... ;:r ,.. H •11: ,.. ,... 

-;::i » C ,.. 
;r 

,... ,.. 
3: ,.. c.> ~ c:: ;:t ... ;::I ;:t s: ~ 

.,. 
•• c:; c:: .?: ii> 

... ... ;:t ·~ - •t. s: c.> g a ... ;;:z ;: ;:r ~ ,.. :::, .r .,. ;r ,.. a "';:I •~;:r ;:r ri --s u .~ .,. c:: ·15 Q ;:r ;:i ii:P ;: ... ... ;; ... ;:t s: ;: B ii> ,.. ,... ... ';t ~ IP- ... ,... 
;:r ~ ';l' ;:i 

,.. 
••$: C: -;:I C: ,.. -~i= ~·~ 

... s: c:: ►-' il;v c:: 00 ;:r .,, .,. s::- s:: c.> is: c.> u .,. .... 00 ;:r ... .,. 
GP ;:r ·;:i, ;:i: 

,.. ... ;:) ,;:i 
.,. .. "fJ: ii f;: ... ... s: c;:, -~ ·;:i, :s: .., • ,.. ... c.> ... ;" ... E -;:I c:: ... ;:r rrl ;p .,. 

'° -;:I c.> ... ... :s: ·g; ;:r - ... :::, G: c:: -;:I -~ ;;:i ;:i ;:i: ... ... ;i ;:i ;=I c.> .,. 'OV" ;:) c:: ,:: r- .... .... ~al G:> :c "'I= 
.., .. ,,.... ,... ... .,,. 

~ b:; G:> ';t !& • 
.., c.> ;i . ..,. t;: .., if! C" ... ·;:s: 

11a~ r ... .... 
}~ ... .... c:: G:> c.> .. ... ~ :i:: I~ G:> ·•i;: ;::I ... ;:r Gi) H ,.. ,i;:i ;:) 

"'i '11;:i ~ .,. .. (i; .,., 
"'~ .. e ·s: ... <i: Iii) to:: "':S: e f(" ~~ ~ "':S: c.> .... - - -;::i ir:.• tG: -;::i .... ..... ·s: - - ,ll> - 1:? c:: 

~ N' 

:;i e. ~) 

&> ,r g 
i\$:1 11P c.: ij:: ;i .., 
!:: ,.. ;: 
.; c:; .. ., 

a )p i" 
·tlel ,:I, ;z 

;;:i Co !'" 
i= ID cc:: ... .. -i;: M ;: ;s: .. ,... ,II ('" ... 
,;::: •;: .. -1:a ,.. 
a a !: t:;I ... 
iii: ;:o .... "' .. ,.. .. • • c:: -::i 

2-13 



... ,.. 
C: ... 
s: ,.. 
;i 
;:I 
ID 
C 
n ... 
~ 

J:: ,.. 
c; 

v;::i q;::i ,;::i ·;::i ·;::i ·;:z ,,,... - ,,,... 
' ' ' 

C"" ,...., "";:I ... 
"!!: IC - r 

"VF ;:t C: .:: .,, ,.... C: 'CJ ... 
C C"" ;,..)! <,:: ..,. ;:t - - vi' .. .r. .,. ·vs= IC c;: 

c;: 
~ "Iii= :q - ,... ..,. 

c; ,.. a ...... G) 
i" 

~ -. s .~ (J: !~ 
.... 

;:t G) = G) , ... ,.. .,. 
;Ii; c; fQ G) ri ,.. :s:: ;::i -;2 'I!;; 

~ E •c: ,::. ,;:• ... ,:: -- ...F ... 
;:t 

,.. 
0~ G) .... C: .,., 

;:z G) .,, N ;:t ;:i .... '1(§: C) .. ...... ~ (.) lC ;i .... ...... p 
... ~ ;:t 

~ ,: ri r-(J: ·~ .... ..,. .;:, ·~ .,. 
;:t C"" ;::, 

'!!l 
,-

(.) c;: ,.. c; ·a,:. ... H ~ ri i" .,. n ;:t a ~ ri 
~ !!: -;:, .... ... ;::: <§:• ,.. t ;:t ... 

:;t ....., ... GO C: 
~ lo> - G) ..!'.! 'II~ q,;: j;: ri ;i ;:r G) ~ E .,. ... a: ,.. 

'i!(to .,. .... --.,. :: c::, ~ !!:: C IP ,.... ,... 
;o -:; f(i c;: ·s:: ... 
C"" <"'"' ;:r .(§:. ;:t •;p ~ ri :s:: ~ - .!l(J: "o:: .... ,-<9 - - s: •c: - ._, 

' . . 
.,. r ..... ...... ..... (J: ;::l ... ;:r ri ;,..:s:: ... ,.. •;:r 

a~ ·~ ·~ ;::, s:: c;;,r ;;z, r - ... ·.o :..;p VG:> ~ ta C"" .,. C G) .~ N n ,.. <,:: ~ 
.,, .. ~ •6 ri .. ri ... •s .. r .::i ·= \C C ~ .~ ri ... a: c:: ~ 

,.. ,.... c::, 
lC ta .... -. -.,, - " " 

,.. (J: s: (J: ·vs= ... ;:t n ;u •• ... .I: !:: 1f(J: (i: ;:z ;:r "i;: "V;:t ~ ·vs: ,.. (i: ,... ... ... ... .,. 
7 rP C"" :s:: - ·;i: -;:i ? .::i ... ; - .- -~ 

,_,. 
f .. ... r a .,, 

~ u ;:t G) (.) .. c: .~ ;:I ;:r •c: ,;: G) ... !: "'l!J: ... ·s: - ;:i ,...,, G:) i' ;5 "::I ,.... (J: - s:: ri 
.... (" 

;i -~ ;i ;i C: (S: n ;lQ ·tc s:: .... .;:i n aia ;:z ~ (J: 

" ;:t ·vs= (ti ... C ·c:: :s:: -:; - ~ ,.. 
"i= c:: ;:z ~ ~ 

.,, Gi:; ,::. ~ G) ... ;:r ri - (ti .... ... .. ;:; :::, ~ .~ C"" ,: ... C 'l!;::i 
,.... ·s .... ,.. ;:t a: ,.. .... )s C: ... ,.... •s: •c: ;::l (i: C: - ri ~ :s:: ;t •;:r ... .,. ;:t ;% ;:r .,. ..,. .,, s:: .,. G) ,.... ,.. .,, ··t ;: ... 
~ 

·tc ".?.• ~ - (ii) lC .... 
~ f:S:: •f,::. lC 

~ ·s:: a: Co) .~ ·c: ... ,,.. G> lC 
.,. ;:z ~ 11;::1 (;:: 

~ 
s:: ... - r 'II ... ·vs= ... (.) (" Co) ,.. ,.. ... n .... ;% •s:: :s:: -;::l ,.. ,,.... ,.. 

2 ... .... ...ii: ;:t rP (" ,-
~ C: f;::z .i ,.... 

\C C: ,.. s: .,, 
;:t a: C: ...... .,, ... 

~ af 
.,, ·;o:, c:: ;:i .. ~ ~ "!! , ... - n ... a 

a~ 
;::: c::, ~ .... ,.. ... G) ... ,.. ;:t ;:i ;:t !!: s: z •<5: (J: a: C: aa (i;; ,i:;:: s: ;::, C"" ... aa ;i .,, :::, ,.. - s: 1!!:: c::, ri ,.. ,- ;::: p ,.. - N ... "lC .,. (ti ,.. (J: ·vs ;pr C: (ti .,. 

Is ri \C •• ·vs= GS: .,, .,. 
;lQ .. n a: ... (.) c;:: i! ;:z .. ~ .,. .,, •ta C"" ,.. 

\C - i" ..... i' ... a: ... ·irs:: G:> ... ,.. ~ c:: c:: ;:z .... » ,- » C 
~ 

.,, ,,... 
)~ 

ri ,.. ;:i- ;:i C .,, c-- i" c;: ;:t -:; 1li: " 
.,, .... g ;::, G) ;;t ... lC G) lC Co) ri - lC ~ 

... •• •• ... ..~ i" ;:z ... c;: "1lifo ~ s: a: "'11!(: ;:t .,. .,. ,.. .,. (i: G) C: G) (S: ·"'I!(.) ;::, ,.. ... C: ? 
... - "!(: .,.,. . .. t;;> ;::l' ... ·s: ";:i 

n .~ .,. ... vc;: lE: ,.. s: ·u~ .,, -:; ;i ,.. 
fC 

.,. ,.. 
';:t g ,- c:: 

~ ;:t ,;: 'ii! ;:t Ci) ,.. 
" 

,.. C: fr:3 ... ,;;, <"'"' ... ~ ·;::, Co) r (I:: c:: .,. "" ,.. lC C 
,.. .;:. s 11:i 'l!;:i s: n ;::, .,. .,. ;o -;:i ri C C"" GC "<I: ":S:: 

;:. a: (i) .,.. .... 
~ 

r ;t - ,... ;:: ;:t ... ~ 
... "::I •e .!I~ .!; ... .,, . .. ;t ;:z ;:z - &: 

.,, ,.. ,.. ~i ,... ,.. ;I" ta •s:: (i) - C r c:: -~► .. p (ti ... (J: s:: e:. .. iP ... (S:: "'rl c;: 
i~ 

"'11;:t ;:i ·s:: .,, lC \C ;;i> -;::i C: 
C 

.,. ;:;> 
~ 

... n ;% ,,... ;t .,. ;o ;:I ,.. iP ... .,. -;:p C"" ... ~ lC lC G) .. ~ C ~ ;:t ~ Q ... r .; •;:r ri ":S:: 
.~ 

c;: ,.. c;:: .. ~ ... G: z .r. "f' ;:t ,;;, 
~ 

,.. 
~ 

,... - ·s:: .... c:: - I . ' I ' -~ . ' ~ - «c: •i;: •,;: ,..., 
~ 

,,...., 
"" .,., 

;i n 
Q g 
~ 

(£ ;i .,, 
C GC ~; II) .; ;,, --·«a G> ;;i C) 
;::i C"" -. 
► 

(C "l"O -.. ;z ;z .. ;,ill l"O C"" p 
= ... "ltl .... 
SI !: t:i ra a: ... - ,.. ... 

-.i- = .::i 

2·14 



N 
I ..... 

u, 

' . cl _tf u !.\I c:. II o c:. ' 
m'iH'YI 2-1.1.2 "1911"0l'ilJ8.:Jnuua:::un 1'1JNUfl1":::Yt1.Ji.'l'.:.lll1YlU8U'i:::r.t:::YlllU'l,ml'i (ft8) 

.ian1::Ylui~1m1It1J.1 

4.1 lff'l'Wffli>-ff,UUJ Ila:: 

<C' ' Ol'lll11'11-l'l1SJ,ie~ 

U'l::'lll'W\l (flt>) 

,.,,,.,m,t1&~n1-1 
ua::11/M 'UNim-s:: nu i ~111~aeJ.1 

6) \1¥1 hrnm,o,mtHHfl111JflYllilu m,:: 1M'1nu'li'01;1a'.}llt\fltl0'31lff'1'3 

m11JfiY11ilu,io,nh::'!fl':lftJ9iti im~fll'ju'i11w~'l'i1m'j~myu1u 

thu fl'3HJ'lltl~ lflH rm lYltJfl511ll'Yflfltltl-3 tl01·rlr tltll~Otrn::flf ,3 

,ma::,eu,i,i&~m,tlij~ 

, ~,. ' Q .. , ,, .. ,, ' 

- 911Jfli\0-3Ut'f'1'3fl111Jflf11'1fU 1rn:: mfl1J'lltl1Jn~11nnatis1 

11t'ff1'3fl111Jflf11illl'll6'3tl'i::'lfl'lf'U~tl l flHfllrn'i I 1W ~vil 

J!'I ,,, ,II ., i .. 
fll'i1;p'l1t\J'U1U u ltHHl\J'lltl-3 f1 Ht11"i'9l11J1J191'ifl1'i'n 

,, ::, , ,,~ ., ., ,, • ' ' ,I A I . ' ' ., 
')'j'j61J'l1'3 l'H lfl"Hfll'i 11'i::ffllHltJ fl1Jljll111J'b'UtltJ1-l9l01Utl '3l l'ltl fll'HUY16tJHltl'i~fl'Ht 

n11uffmum1 wmv 1wy1J'!fu 11iimmn:nm10 i fl H01rn1ti 1li 

7) 1if u,1vi1i1wtlwind'1J11u 11'1lll1f11'Haj "H!ti 1~ff1m·rn1Jo,31,'.f u 'll - 1lvi11'wu fl'Y1~'1Ym.1a1~v1tiu i flH m ni~ 11w l11rnu'1 
'., 'I' .. ,. .. ., IJSI ' I .r .. ov1~'!f¥111lu 1¥1V1Jnvn::rnv¥1mu1!l1.J lfl'j-3flU 1,111n '111J1u1a 'll wun lflHfll'i 

Cl# .r .d • .s "°" Q ~Q t tl1::TI1uuV11 mvm::v::rnnmn111'H1Jos1 ua::~rnNPl'IIOlJ '1191¥191~ 

l S, Q SI SI 1 a., ~d ,d.; .d hmnw,111mu, r1nm111a::-a1mrn111l1rnmnvn1¥1 ~tin 14) 

- 11Hi 

4.2 D'lfil'ltuq'll t),;18\llill j 1) H'vfwr~ntl~flU lF1m: ·fo,'llm'l'lljOtlU"i'::'111U'U9llll::it1~1iY1l-3 ,~lif1i'3fltl~flULa11:::1,3q,imwmf1 (ij1U'i1tJn u1~6'\J - I - 1i.iii 

lli.tZtl11J.IUi.10~.fltJ "oo H')u1F11 'j ::1'3t1'1lfl l'Vl'H~ s 1!1uN1\l tW'9l11JU'i ::n1ffm 1J 
,r d • d Q 

tl~fl'll!fll'rnWUJlUIHl::: flUl'lf1J6'3U 'i IHN IIU'l'l'l1~fl1'i'\J'j'Hl'i 

"0¥tfll'iflfl~'llu1~mi·fot'limwri1'Hfo 1flHfl1'i&'H;iMLd lU.2559 

w 1'u~ 30 fiuo,uu 2559 1~ti1i'lufi1Wli1mi1Hfonmi11iiurh1mrn 

fll'j ,au:: 1-3 q'llfl rn 6 u 11.iv111tifl1'j9l 'j1\J1l''ll fl'l'l'l'll0 '3U 1::'Jfl'lfU 

1111J~ffU'U'i11'UfllJfl'j'j1J~L~V1~tl-30U'IY11lllWil''ll'lltl-311J'l1U 

i) :I.Jl)llitJ 1i 2566) 

2) 1_~iio~1V1.n1Jit'llfll't'IV1Ufl'31\lflt>U1,,,nimu iflu11m1vuAU'Ull~iiu , - 1rnlt1rnm111'91:11lt'('llmm~1!flH1J1h::,,il 2566 1tJ1~fou - I - 1i.iii 
-iuHiMi'lli'1Jhifl~qJlV1tlr:::flfl1J1'111:rw11,m111i1tJti1;i1n'lf rn no 1fl1J 2566 (iH.fllfl Au1rT11 7) 

fflffVtf 'llufi 01s91n,1hmt1'lt11111::n1H1n,im1Jr1111J11fv,3 

mvn::l,u 'l~ufi fl'1J1rnmwtlti11 11a::mmt1mwm1'1tiiu 1~61i'.lu 
., ,. l ,, !1t ,, .l ..s ., .F.! .. 

fll'i flYl mo~ 1 '.i fl I'll fl '39llJllll ::m \J'll61Jft'VIUJ1U n 1 Mrn1111 omnou 

O'UA"19l'i11ltJ'llfll'l'ltl'i:::i,iJ Vliltl~'i:::u::na,~iimniliihl im~m'i 

mvn.h:mt>uJ.11,i-sm, 

MINING ENV!ROl,ME.~ CONSULTANT CO.,L TD. MM_Sl: SILAPICHAl/2023/Scr/TABLE2-l .DOC 



if' .,.... 
;.:, 
(J: .,_. 

2-16 

....... ,,., 



i~ 

~ .:; 

1 .. &l ..., ,.. 
"' ,: C: < ,; ... 
t:: s: 
~ In ,.. 

;, = ~ ;:I 
N = is: C: ::, •• 5 ... 

-;::i 

~ J:": ,.. 
t:; 

"' G:i ti -;:z 
-:;_' 

,,.... 
5l 

"'r "':t: ;:) .,, 
H ;:z ;:t ,,.... - C" r 
~ 

r 
C" ;:r ;:r :';:I G) -;:) G: -tt, "'.i:• ;:z G) ~~ 

.,, 
((.! ~ ••g: ;:) C: .,, .,, 

-~ 
c;: c;: r 

c;,- Q 
;:) 

;:t (JC qi;; ... '(C (,) Q ... s: ,a "11~ -;= .,, ;t: (C ,... .~ ... ;:t .(C '::: r ? r.= 
c;: - ;:::I s •c;: ;:z (t: 

~ ;:I ;:) .... ·vi;; r- 3: •E r C" .,, .... C" ;t: 11.-. ... ,;: c;: ~ !§ ;t: =;:, r S' r- ;:t ~ 
.,, ,.. "'.i:• °le = C 

~ 
,:: G) (Q °le ,.. a• ... ;; .,, a;:! -;::i ;:r ;.ti ;:r ss: s: a:, 

~~ 
... "a ;:I r- ,;: ... 115 C ;t: r- ;::i ..- ... ,.. (Al' Q C: 

.,, a.,. ,.. 
.;::i 

;:z a:, •:;:: ..,. 
C ;:z .,, 

"cl~ 
c:. ,: ;:z .- .~ (i) 

-;::i C) ... ;:t ~ ,... ;:t r' 
(Al' E .. (C ,.. ,.. =- s a:, H J ;:z ·= (E ;:z a:, ·11:;: •-= ~ (,) ,.. ,.. ,.. fS: 

~ ;:) -tt, .::, ;:I ::c: ,a .;::l c;: •!; lC •:;: i 
11"' -,... 

(,) . ~ ... q~ C" s: ;:z n ;:) C: ,.. :::: 

~ 
C" Cl ii: .. ~ .~ ;:t -;::i ;.ti ..,, 
lC .::, ;:z - 1'(J: ,;:: J "(le ,.. .. .,. (C ,,... .... ;::: ;:r .. ,.. ;; r ~ ,.. .... ,.. -;:i (,) ;:I ... c;: c:; .,, ... C - ,... 

~ r> ... •§ ..,. ,... a ,... ,... 
;I: ;::, C •• ::::! C ... ::: .,, e .., (;:' C 

"'~ "a c;: ,i:: ... "( le ;::i .,, - .,, c;: ;::o .,. ... ,... .,, .,. 
i;:: ..,. 

•:;:: C (,) 
c;: -C C"' 1- ,.. lC .,., 

·:;; •i ..... c;: 

~ 
;::l "" - (C rl n .,. ,,.,, 
;:, C" .,, c;: (,)' .,. 

)~ 
-;:i ,.. . .,. ..- ... ,.. (i: ,:::z -;::i ,,.... s:: ~ - ;:r c;: s:: ;::, 

-- ;:t ti:: ;:t ~ ~ ;:r ;::, ;I: ,.. ;:z ;:t C ;:t GO qc;,: ..,. - - ,... ,.. ;al ,.. 
".I:"' ~ 

,.. · s: 
C: C" G p (P ;:z ;:I ,;:; C s .~ .,. ...... ·i:: ,... 

;::> . .,. ia •§i ... ... ~ a ;:t V"' r;t- ;:r ;:I ,.. ,... - ~ ,.. .,, ... ,... ,a •:;: 
,.. C C: c;: ;:r i.:-

~ 
.,, 

~ 
C: ,: ,:: ... 11;t: 

;:) 

•E •• £: n ;:::I C .g ;;i: C ::: s •• •;:r ;:r - .,, (C ii= ti,) 

~ 
C -~ ,;: ;::l ;:t ... ..,. .~ lC ::: ,.. 

"'~ r= .... "'s: i- "'~ 
,.. 

IP "'::C: C .(E e ·c. ;t: .,, ·~ ;:z c:; c;: C" 
... .,.... .. 5 .,, ,... 

C" 
~ lC 

,... .,, ::J n °le (,) -;::i .:, Q ... C (C ;t: Q ;::, ~ = ;i 
11i 

"'11;::i - '"llS n (C s: .,, i;:: ... •E ;i ;:) c;: s ? ... i;:: ;:z 
t. aa C) 

C"' -~► ("" ;:z 
(i: C"' ·~ ,;; V"' aQ .,, - =;::i ;:) .g ;; ,... - ;::, lC ·,i:: £tl ;;z (E 

"II~ 
;::) ,... s: ;:t "'::.: ... '--' ("" "'.v ,... 

i:: ("" ·vs:: ... GO C "';:I 
.,, ;; ,.. ,.. v ,., c;: s: 

"II~ 
("" - v;:r .~ "'ta ~E ;; (C ;::) :s: ;:t .,, OS: -ic .,, 

C ;:i "'a:• c:; ,., ;:t Q a. ·(ta ,.. 
'!!: c;:f (;) N .,, r-- ... ;::, ("" .,, 

(,) 
.,, 

;::l 
,.. 

lC C" 
~ N 

,., 
~ r a ,.. '1;::z ;; Q ... !! C) ;:I ;ill ,.. 

C .,, ,.. ·tc n ;:r 11~ N a:, C: !:: 
.,. = ::.: , ... c;: a;::i ~ ;::, C Q ,.. ti s 5 ;; .~ ~ -~ il: r (C f"" .. 5 ·us:: .. n ;::: .... ""' (,) -,: ~ ;:I .~ - 4{Q ,.. .. ;:z "" ;t: s ;:t 3: ;:I "'ti;; .~ ;:z C: C: ... ::i: ;::, 

a~ ,.. ;::: ;:) .,, ~is :s: - C" ;:I .. 0 
., ,.. ,.. s;. •;:z ~ .,, ;:z - c;: ;:r ;:t .,, ;:t lC s: s: "Z -;:i ;:z °le .,, 

r- (J: (E 
'::: 

c;: ;:r ;:t c;: •c ;:: r G) ,.. "';:s;: '::: Q .,, ;::, lC n ,... 
IP ... ,.. n ~· ;:: ~ ;; •lt; ~ OS .,, -~ 

.,, 
GO 

.,, -;i ,... 
lC ;:t i5 (C -s ::: ss ss ;:t V"' Is C •;::i Q ;:t -;::i GO .~ 'ti 

.,. G0 n C "a Q ;t: 
~ p C" O:?; ,... ;:) ,... 

~ a;:! ;x ;:::I (C ;:I G~ ,~ ;:z ... i:: .- C (Q ai;;,; ta " 
,... .- 0¥'> •• st &:: n •:;: 11;:l ..,. "a ,... ;x j ·;:; ... :i:: a:• ,- .,, "";:l "";:l z c;:: ... r § C"' 

.,, 
~ ... ;:t r ... ·os:: ::;;c- ..... g ... ;:z ~ •• Q c;: V) "";:l f:2; ;D .. c;: ... ..,. ·o:;: -~:;: .,. ... -;:i r .- .,. N C (t: - -;:::i C (;) ;:r a~ 0., ;:t ... rs (,)' C ;:) ss ;:) ~ 1s 1s: s~. 1~. ~ -;:::i ... ..... u .,. ,... ;:i :i:: •c:: ~ ti ~ .... ::: .,, 

;; .- .,, :a ... 
;::t ;:z e G0 r;::," ..,. ..,. e ... :,;: r;::," .,, .~ ~ a• a• a• ;:; ... Ot;:: 1t. C (,) ttl ·~ -» c;: .~ ;:i .- cs: .,, p ·o:;;: ri u •;:i: 11;::1 '--' ;:r ;:= i,-

~ 
s: GO !'.:: ;:t •;::i •;::i •;::i GO ;; ,: ;::, ,... 

C. :s:» .-2 ;:) ,... 
•E ss: (C ;; ~ ,... iP iP ~ H ~ ~ r" 

, ... ;:; s: ... cs: s: ..,. 
~~ 

,.. . ,., - ;:i -;:i 
,... .,, ... ,... ,... § cs: c:; s E ::::- ,.. r;::," 

,..., is :,;: n ·os: (Q G0 .,. ,... .,. ... ... r cs: 
lC a! ri t"l ;;:l e .~ ... ;:z ;:; ... •• •:;:::. a• u u ,- !:: ;:z °' ... ·o:;;: 

°' GQ ~ "'~ oa -;::i ... (i: .,. ... ... ... •► - o;:i n ..., .,., ... ;; ,... 
lC -;::i d "';t: ... "'~ ("" 

"'~ ~ ,.. il: ~ ;:: a~ 
.,, "'::.: "~ r ~ G0 - :- ;::: c;: - c;: C "<l'lt. "GlC ..- - (i: ·,s: ·u:;:::. u r.::i 

(o' ,...._ 
'co' 0:.- j r r--,... 

C )!¥ ... V"' :, s: "' ;; ,.. 
e z ,... 

r., E 8 ;i 11G -. C" '--' 

~ "! 
c;: 1,: )! - g GO ::. .,, 

;,, c;: z 'i" ·ala C) 0 ;:I a- 113 .. N 
► a -;:I > -11.: .. ;i z n ,.. w .,., W"' IA 

,.. 
C, ,... c:: ,.. !'" 
.:!'i V"' Cl la C ,... z: N n 25 s: .. ~ ::. 

2-17 



"" I -00 

' . 
ct -" U J,\I Q S, 0 C4 I mn:in 2-1.1.2 iJ1\!11011ua~m.ma::un t'IINi'ltn::Y111a~u1ADt1iJ1::v::~rnuum1 (\!ID) 

.. .. 
Nan1::,1ucr.:i111v1atl1.J 

mmm,t1e.:inu 

UC1::11m"IINOn1::t1ui.:i1nv1&t11.J 
rn.1a::1et1v1'lltl.:am1tlij1m 

.. ., I . , "i .. y_ -" ., ' I ,. 11 ",J.. .... d • ' ' ., I 'l ... 4.2 tnli11Wi'll ,mnt>Ull.Jtl 10) fl1'11'UYI l1 flHfl1'jlJJJ19l'Hll1"1 tt1tJfll'jUt).:Jfl'UflUUYln::'UHl • l11.:J lflHl11'.i Lill t)'U91911lJJJ1'1'.ifl1nlt11'11'1JYlt)01.:JlflHtl'iYI • lJJJ 

ti U I ,l,.,11 O ,J .,.,; 
m1::A,UJ C8vllltt ('18) 'IJtHl'lltl 1H'f fl nn 2019 (COVID-19) 1'111.J. flU 1::'111ffJJYl'IJ1i 

4.3 ~\.ftl1tllllW/ 
u 4 I 

tlff'Utlllll'CUC::11'1 &1.:a 

' I .. 
'Jlt),:j!tltl1 

di" ., ,. f "i ., ., IYltl 11Yl'IJ0-3l'Ulflflfl11lJ4ml::t1,lJJl'IJl \l f115tlflOHHYI\HHrn 

fltl1.H'lf 1tJfi,r,i rn,1 fl1'.iff1JJ L l'f'11,.r fllfltl\rnjlJ llfl:: fll'.i i,,rn 1 

.. ., "· ' .l , .. ' ., !'ii y_ flf19lfHl.l<flfllfl11JJff::tl1Alltl::'illl'lltl 'HllflYIUMlU IU'IJ'1U 

I) ,ir~h1uuflmtl111Yi1111ifo.:i911JJIIN'IJ~'.i::,i11'1uuNuFi.:i011Yi1mifo.:i 

~ .d. Q ' dd ' 
1v.tlnv1n111i.lnt1tJ11un.:iffmtuJii1.h:a-nf!t1t11.:i11,1111Y1t11\l\l::rt.:ir-in 

m::t1urit1lifYut1mY1u'imu lt1Ht111 

2) 1ir,Jij,j9i911 JJu Flu flu ,'U ~if u ~ ll 1 fl fl n Yi11 '11 jjtl .:i1d i ,111u 

11ua::1vvY1m1~u~1'Uurin::,hmnYi1111ifo.:i9111Jnt1./lnm1'.i~mj 
A ,. • .. .. ,y_u l -~ .. 
YIU'YHllflfl1'.i'n1nfJJtl./1911lJ'n 'fl'.itltl\1'1J191 UUU1Jllltl 11tlflZl8lJjij 

lu1t1 nff1111 u 1Jn' ,a 

3) i~fo111ff fl1Yi'n'll'l1'I'iW~iit1g1A1J vtf tlJJU\lOltf~lJ ,,roll iune./1 ~\J 

'" , ,,d ,J 1 ,l ,. ,. y_ '1 ' • 4 ,l ,. ' 
'11'.it) 1J1111::t1:: t)fl 2x2 1J. U'l"f'U'11'11r,JU JJnll'l1JJ8·Ul'll::nuvi11~ 

~ l. ., ti '1 "' , t L j/a q Q I .da 4' A d. 
'l'f1tllJ'll.:it)Uil'.if1ll191U 1Jll1fl1\JU l11Jfll'il\l'.i')Jl'11.J 91Ylfl 1'1'1-lJYi'IJ'll 

.. .. ~ A d1 
ffl"IJ!'.111UYIU\'l fl'.i.:lfll'.i 

,I • '" ,t , ",J w .'I II ,, <I ' 4) 11Jtlfl1rn11l1JJ6.:iffUt1Ylfl.:I '11 '.i::ff1Ufl'Ufl'.ilJ11111J'l1'.i0'1U1tl./11U 
.ei.d. _,, Jt ct _, A~ 1 • A 4 

'111 fl tl1"1Jtl.:1 fl'ltl fl1'11UAI IN\J fl1'.i ijllfl '.i flll l'W U'l18 tl1.:J91811.l tl ./1'11'.i 8 fl1 '.i 

~ "' w -' d l ,J ., u ~ ,, !'ii .r d -~ 
\lflllUlJIJIINUfll'.i'ViiJUll'IU'n fltlflU \)fWl'\lfffl 1'11l1JUl'fUl1ff1Uu1 

}! t.l .i::, I " :, ., d ,J ;, 
Yl16lJ'l1.:1'.iOtlt:lUff./lfltlff'Il.:J'l1.:1'11JJAILn::\l911fl1.Jt} flHl.1911./l'l 86fl\lltl 

A d ., ' ddc1., ~ 'l". ., I 

nun11t.ln.:i1.h::mu1..191'.i 'l'ltJYl'nJJnfl11w::1uu'HqJJ l1l11fll'ii.lrnmi.:i 

, t/d ., 4 -., ~ 'JI d 1 o -. t 
'11111::fl'UflflJJflflU fl1Jtl 'ii 1W'lll .:i1t1 tl.:i fllJ'Ul lfY1lflUJJ1fHl 1J'i 1lJ 'IH 

.I « "" II JI ,. ,4 .J., ,, 
u\)flYi'lltlQ1Jfl'U n (naa::1t1t191YIU~~HltlflffTmu1Jm11) 

, ,, • "' • <1 d ,Pl ., 
111,111u u m11tl,1m1'11JJt>.:i,i1JJ11F1'U m ::,i -, 1'1Jlll'ltJN.:i fl 1'.i 

li 11'11116.:i ,~ t) fl,1 fm I ,J ~ tl\m ,Ji, .:iff m Yl,tJiii.l 1:: I VI fY66H 

n,11~1~61\l\l::'i'l.:iF1nm::t11Jrit1lifYuvm1n1111w lm.:irm 

• \'11.:i 1 fl'.i .:Jfll'.i ,~UQ1m911JJJJ1'1'i fl1'.i~ fl1'11'1JYltlf.11.:Jltl'j .:it1i'?t 

- 1ifo111ffm'l'l'n'lfl'fnw~ueg1A1J l'ff fmtlt1mffsJJ 1miu 

,, ., .; ... 'l "d ,J , ,l .; .; 11. ~ ' 
9l'U'l1t:>.:itiu'l1'.i8 iitn 1::u:: \)fl 2x2 JJ. 1.IYI\J'nl1nu 1JJ 

• ~ ..I d ' • 
l11ll1lJtl ·Ula:: YIU '1111./16 QlfflJtl 

- ,Muoma,i.Jijm 

. ,"" 

- 11iu 

- 'lliu 

11ii;"11 li111mr11 i1,-i11 

lll'rtU1ZtltlUI.Jl'11tl11 

MINI.NG ENV!RONMEXTCONSULTANT CO.,LTO. M.',,t_Sl. SILAPfCHAl/ 202l!Scl'/TABLE2· 1.DOC 



.. ,.. 
C: .. 
&;: ,... 
;; 
;:i 
Q 
C: 
ii) .. 

-;:i 
,:: ... 
c;; 

1;:i 
·;i -I 

.,, -~ "«. ;;: :i: ... ::: c:: 
;:I .,, 
,:: .. 

i;.:: 
-ri ..... .,.... ·vs:: 

,... ;:r 

!! 
ri "1,:: 
;:t ;:t 
,- ..-

f,:;J ".3: .::, 
r--;:i ·1s::: <;; .. .,, ~r c Q .,, ,r;:i ,... 

Q "tC p ~ ·vs:: 
CE ,... c:;• 
:I '► J~ 1!2 .. n r- a 
0 C: r-
;::, .. ,- .,, 

;:I .. ,.. -"(" ;u 
:i: ~ u 

1i: .. .,, i;.:: 

~ (" a 
"IF> 

,... .,, ... ,... 
;:r ;:i •::::, -- G) 

' 

5 G) -;:i (i: ;.;v .,, 
p ,.... ;::,, 

t(S: ;,~ •!! aa ~ :i:: 
E .,, i;.:: <"' s:: ·1i; ~ 

a .::, ,- ;i ,... ··= <;; .,, .. 
;:r ,-

~~ 
aa ;:i -,► .,, 

'!';:l ::::, r;r, ..... ;:r r;r, » ,- ;:r C'" 
.,, ,-.. "(G 

.,, ,.. .,, ..- .,. ::::, ,... ;,: ... ,-

= (" 
"(" C "tC ;i -;:r 

;; ·;;i r- .. ;u ,:I :i: 
~ 

.,.... ,.. ,-
~ IC c:: .,, 

1tl!I: ..... 
B: .,, ,- (l:) 

<. C &: ;:r. 
,... "(' ;:, 

t: a 1C ·r 
;,~ 

;:, 
)~ .; ,... f 

,... 
:i: ,,... .. .,, --~ ;:r ., ., .. ;:I 1~ C: aa 

-! ;:i J;:r .,. GO ..... ;:r ~.,,~ 
► ;:i 11J ,... .. "11:, .... .. n ,:: "'V;:r G,: µ s .. -;:i (l:) 
C (!I: .,, ,, .... aa;f C &: .. 0 ;:,, ,- :i: 

,... 1s: C .z:: c:: s::: :i:: ;:. ,... ,. ,-
.. f .. ·us:: aa {Q ri 

Is 
:i: c:: 

"II~ ~ -;:i G"" .,, ,... 
Q 

,... 
-;:i 

.,, 
(S: » 11;:i "tC ;:i r 

;,~ ri G ,- -§ ; 4~ (l:) .. .,, 
,- 1C JJ ~ ,- r ri Ii: ,:p 

·s::: i;.:: .. r;r, 
-a~ .. c:: .. v.:i c:: r .. ~ .::, ,... 

·1s;:: Q .. .,, 
~!::: C ,r;:i s: G) ;:r .,, G"" ,.. 11;:i -a.~ -~ ;:r ri ,... ,.. 

"l!Q (" c:: = s: 1;:i 
:i:: Q 

... ;:r ,... JJ -;;i 
n , .. ri '2 ·s:::: .. -.. 

:i: 
r- .. "-;:I .::, 

,j: (" ,... r- Q (i: V1C Ii: '(I: C ire:; -
,... 

;; ·c 
10 a g Jlta Ii:' 
CE 1<. ,;; 
C C -u: ..... 
.; a .,, 

~ •tltl ,.. ·tG ,... 
;:i .. ;:r s: 
s::: ;:i ,.. s~ ;:r 
JJ ~ g ... .. ·a ltl n G 
c:: ~ a .. ltl 
0 ~ 

-;:i 6 ;a: 
~ 

.,, 
.,a ,.. ,... 

• s=: s: 

2-19 



N 
I 

N 
c::, 

. . 
ct ~ ~ ii 

m'iNYI 2-2 tllYl'ilfll'iYIYIYIUIYl'i1iltHl1JfHlfl'i:::Y11Jtf.:!!11YltHll.l 

.. " i'JWill'rli:T~ll'lvli:llnl 

I . ~ om wrn 1 m ff 

2. 1::1P11JlffU-.l 

,:, .. 
3. 1'l'llllff'Wff::1'11el'W 

~ .c:::. .c:::. 

4. ~tllflll'l'Wl~'l~'W 

., .... 
vi 'IIUPIPIPI 11.IPI 'n'ili:T01J 

" " !I q i'l'lllJl'IJlJ'IJ'W'IJtNJ>jtrn::e1e1<111'1J'ltHHJU l'W1ffrnlfllff 

(TSP) mi\u 24 'Ill!. 

" " !I 'l . .. '1 - i'l'lllJl'IJlJ'U'Wfj'Wcl::tltl<l'IJ'Wli'I lllt1'W 10 lli'l'itl'W 

(PM- IO) mi\u 24 '!Ill. 

.. .. 
- i'l'lllll'l'Jllfl::'11ff'Yll<lclll 

- 1::irnffu-:im~u 24 '1111m (L.q 24 h,) 

- 'i::IP11JlffU<lt,'<liji'I (Lm,.) 

- flli'l'llll11'lt1'4flli'I (Particle Velocity) 

flli'l'lllJO (Frequency) 

- fllf11'i'llli'~ (Displacement) 

='1 ' - i'l'lllllu'Wt1rn1m::~1-:i (pH) 

- llilJlOlffl'ill'IJ'l'WclelU (Suspended Solids) . ' 
llilllOI ffl'i'l'l<l'l11J~nc1::c11U 'M (Total Dissolved 

Solids) 

" : - i'l'll1Jt1J::i'll<l'l1<l'l11J~ (Total Hardness) 

- i'l'llll~'W (Turbidity) 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

.. 0 .. 

i:TtllUYlvll!UUfll'i 

~l'W'l'W 3 mnii '1~110 

0 QI ,I : 

- ffl'WmW.1Jm::1J1'11'Wl'Yj 

" q ".. ,I "'1 - 1Jl'W'fl1'lQ'i 1mmw<1V1'W'l1 i'IHfll'i 

" .. ~ '11N~l'W'11ffi'l::'l'W~t1 

" q ""' ,I "'1 - 1Jl'W'i11'JQ'i 1frnti'IU<ll'l'W'l1 i'IHfll'i 

'111-.l~l'W'Vlffi'l::1'\.li'lfl!QU<lhi 

~l'W'l'W 3 ffmii '1~110 

0 QI ,I : 

- ffl'Wt1ff<l~'rl'i::1Jl'l1'Wl'Yj 

" q ""' ,I "'1 - 1Jl'W'i11'JQ'i lflclli'IU<ll'l'\.1'11 i'IHf11'i 

" .. ~ 
'111<li'l l'W'l1 ffi'l::'l'W i'lt1 

" , ""' ,I "'1 - 1Jl'W'i11'JQ'i t1clli'IU<l'rl'W'l1 i'IHfll'i 

'111<l~l'W'Vlffi'l::1'W~fl!QIJ<lhi 

'l'W'l'W 2 ffmii '1~110 

'IJel1J11iJM1h::m'W1Ji'l'i 

" q ""' ,I "'1 - 1Jl'W'i11'JQ'i lflclli'IU<ll'l'\.1'11 i'l'i<lf11'i 

" .. ~ '11N~l'W'11ffi'l::'l'Wi'lt1 

0 d cl, I Q/ 

- lll'W'l'W I fftll'W i'lel 1Jeli'lt1i'l::t1el'W 

,I ' 
l'Wl'l'Wn1m-:im'i 

viil'n l,01ni'o Dlllfil 

'l::l'.l::l'Ji:11 Ui:l::fl 'l rnirtuo l Wl'n'il 'Jvl 
.e:f. _ • .Q.~ 

111'.1 i:1:: 10 l'.lvl '\10 ~ fll 'l lJ fl tlvl 

- ilc1:: 2i'lf.:i fft11iic1:: 31'W~e11ihi-:il 'l~i'lnllii'liJ1mruTSP1rn::PMIO 

,.::!I. Q/,1 c1 t, dQ./d °' 
('ll'l<lli'lel'Wlltl'ili'lll -f)llflll'l'Wli 1rn::1~el'W i'IHi'llij~lllel'l'\.1'11 27-30 t1'WU11.J'W 

iY -:i m i'l ll -fi 'Wu 1 a 'W) 'IJ ru:: ~ 1 rii u n 1 'i 2566 V11J11 'l'jt11P1'lliifirl1m'ii'l'i'lllli'I 

~ 'i'l ll 1 ~ fl OI fl 1 l'I el 1 t1 lff, ir 1J 'W ii fl ii~iiel QI 'Wlt1tll 'l'l 1Jli'l'i ! l'W ~ fll'l1'W i'I 

Y o QI dd QI 

ff fl Wiil 'li'l cl el ll 'IJ tll:: '111 fll 'i i'l 'i 'l ll 'li'l II cl:: 'l'Jflfftl l'U'l1i'l'i'lll'li'I 

d QI d .c:::. 

lJ 111 'i i'l 'i 'l ll 'l i'I i'l 'l 1 ll I 'i 'l II cl:: '11 ff'111 <l i'l lJ 

~l'W'l'W I ffmii 

ilc1:: 2 i'lf-:i fftll'Ucl:: 31'\.l~elti'.lel-:i I 'Mi'l'i'lllli'l'i::1P11J1ffl.J<li'lf-:iri1qi'11rlel 

(•1h-:i1$iel'W1Jmli'lll-f)1Jflli'Wll 1rn::1$iel'W I i'Wfi :7-30 fl'WUW'W 2566 V11J1l l'jt1 

ff<l'117i'lll-fl'W u1a'W) 'Uel<l'l'J nil 'lltll:: i'lliifirl1m1i'l'i'lll1i'liit11elQl'W1t1tll'l'l 

~ l l'U'W t1 l'i i'l 'i 'l llli'lfJOI fl ll'I I ff U<l I iruu ii t1 
' ' 

llli'l'i ! l'W Yi fl1'11'Wi'l'l'J t1fftll'U l1i'l'i 'lllli'I 

" 0 ~ ff fll'rlll 'li'li'l el ll'Utll:: '111 fll'i i'l 'i 'l ll 'li'I 

- ilc1:: 2 i'lf-:i (,h-:i1$ie1'W1Jm1i'l1J-f)1Jmiui' I Mm1111~11Hri'uff::1iielui'lf .:iri1q~ 

1rn::1$iel'Wff<l'111i'lll-fl'WUW'W) 1i'II.Jl'llfll'i I 1i'lt11'Wn 29 fl'WIJW'W 256,6 l'l1J11 ii~1 

i'l'i1111~'1Jru::rl1mn::1u~ el QI 'Wm ru 'l'J lJ li'l 'i 11'\.I n n rn'W ~ 'l'J n 

fftl1Ul1i'l'i'lll1~ 

d :. ' d Q/ o' tl 'j/ .c:::. ,I : Cl, Cl ,<!i 
- ,'Ji,:: 2 i'IH ('ll'l <l l~el'Wlltl'ili'lll -f)llflll'l'Wli ~i'l'i'lll'lli'l'il::'11fJtllflll'l'Wl~'li'l'Wlllel 

1m::1$it1'Wff<l'111i'llJ-fl'WtllU'W) 1'Wl1 30 fl'WUll.J'W 2566 l'l1J11 'l'Jt11Pl'llii 

~ l'l 1 fl l'i i'l'i 'l ll i li'l 'i 1::,,i'ii fl lel QI 'W 

.,, .. 0 

lfltllCVl lJli'l'i Jl'\.1'11 f11'11'W~ 

MM_S3: SILAPlCHAl/2023/SEPrrABLE2-2.DOC 



r ;:c .,. ;:c ri .,, ri ;:c ;:c ;:c 
$~ 

••;:c ;;::, r .- r r r 
-n!: ~ r ;;::: r c:: -= i;: - ;;::, c:: .,, r 

Q<;;;f r ;;::, •:;;: (i) c;: qi;: (i) ;::l c;: 
.,, ;;::, 

(;;; ;:c ;:c a;:; ;;::, r -;;:a ·u:;;: r c;: 
(i) QC.: G ,,. a ac:: -c;: :.: QQl 

uc;: .,. 
,- u;:c r ;:c c ri ,.z ;:c ID c;:o 0 

a~ 
Uri •c:: ? r I/') ,;:: ":.: <') :.: .,. c:: .- N "" ":.: ·u:;;: "'c;: r r r .- c;:• (!) aa ·u:;;: c:: aa ;:c ,,.... 

'C:: c:: c;: ;:i ..__, "11=> r r 

a~ 
.,. 

a~ 
i;:o r r ,,.. 

;:c aa if' G: I?! r ·u:;;: ij';::l 
~ 

,,.. 
q~ 

(t. 
r .:, r .,. c:: .,. c:: r 

11!1 Qr' (.:> -r ~ i;: .,, r :::: if' (;;; 
r.> -~3 ;::l r .,. c;: r qi;: aa :;;:• 

aa Qr' c:: 'C.: r ri r ;;::: -~ c;: a,,.. c;: .,. 
c::• (Cl ,,.. ;:c r.> ,,_,, .,. c;: ,,.. 

;:c ? 'r.> .:, 
i;: QC,: ID r .,, i;: .,, r .,, aa ;:i ,-

"'c;: "'i;: 
ID ,,.. a r r -.,. c:: \I: (i) 

,,.. (.:> ,,. 
I/') 

s ~ a:;;: ~~ ,,.... .- N i;: :;;: ri Uri ;:> ? 

' 
ri ~ 

)~ 

c;: ;;::, 
r s I;;> ,,.. ;;::,o .,. 

.... a§ 
r ai;: c:: (i) ,,. 
r ;::l a. ri ;. (t. ;:i ,,. 

;:c s: r ,- (;: :;;: ,;:: (i) r aa ;:c :.: ;;::, aa ,,.. 
-~ 

~c;: .,, aa 
? QC ,,.. 

;;; .,, ;:c c;: ;;::,o 
,- r (.:> r 

(i) (i) .... -~ ~c;: (t. c;: c;: 
~ 

i;: 
(i) aa 

~ 
.,, 

~ 
.,, 

(t. 
,a,,.. ,a,,.. ,,.. i;: 

(;: 
a~ 

,-
(;: " 11=> .,, 

(Cl - , a,,.. 
C: N a~ aa ;:c (;: 
aa (t. r -.:, aa r ;:c :;;: 
aa (t. (;;; 

(i) aa aa ,,.. ri .,. (t. 
ij';::l c::· ~~ ? ij';::l 

' ' ' 

.,, 00 
-c ·u:;;: (t. ,,.. ;:i - ri. 

r 
a~ ;:> :.: c;: .,, ;:i ... a~ 

,,.. ,,. r r r c:: c:: 
r- ;::l 

~ .i:: :;;: ·u:;;: arr, ~ ,;:: (.:> r- ;:c 
"'€ 

<') ;:c r- r ;:c -;::; ••;:c .. ;:; Uri if' .i:: ";I 
q~ (i) :;;: ;i \I: ri ;:c :;;: 

~c;: r- 00 qi/'> a,,.. ;po .. ;; r 
•c;; u~ 

;::l -~ ·u:;;: ,,.. ;:i ,,.. 
;:c ;::l 

·11 :;::: aa ;; -ri. c;:;;; .- c;:;;; aa ,,.. ,,.. if' ,,.. ;:c c:: -~ -c :.: ;ill c;:;;; ;ill 
ri -~ ,- c ;:c r-

;ill 
r-;:c .,. ,,.. if'" c:: - .,, ;:> if' ;:c r- ;:c ,,.. .,, tt. c .,, 

ri (i) 
.,. 

(.:> r- c ;:i r aa c:: r a§ :;;: ;po ~~ ~ ~~ .,, a§ ;:c ;:c r- r r ,,.. 
r- r "'~ ';I a.,. -~ a,,.. c;: r-,,., 'C "'.i::• c;: c;: ,,_,, 'C 

' ' ' ' ' ' .,, .,. .,, 
(i) r (i) ;:i ~ri c:: -0 

"'if' 
;:> .- ~ <I) c;: ;:c ;:c ~ ;. .- .- r 

0 ;;::: a -n;:.: (i) QC:: ;:c •:;;: -~ r i ~~ I?! a;:c ,,.. 
~ Vl s: Vl "' ;; (;;; QC,: r ;ill r r-
:g 0 -c c QI/'> 

ri 
a,,.. .,. 

'c;: c:: 
~ ;:c ;::l c;: !; c:: 0 ~ "' ;:c c:: r- aa ,,.. r-
"' ;:> .- r ;;::: .,. r- "" ;:i Cl) <I) .,, -= r c;: ~ r r- c:: ;::l -0 0 C r (i:) :.: u:;;: aa (;;; c:: c:: (!) 

<I) t -0 :;;: "':.: a~ ~ 
.,, r :;;: tt. ~ (.:> r c -0 

"'§ 
.- :.: ,,.. r.> aa lo' C "'c;: ::c (.:> 

ri .,, c;: ;::l ,,.. ,,.. .... <I) ,,.... c ri ri 
,,.... (t. c:: -~E ,,_,, a,,.. r ,,. 

£ 
a. ;;::, cii -s. ~ c;: ;:c ~ c:: "'c.: (t. c:: a. ~ r 

0 
;;::: .,. 

(i) 
a~ 

(i) •u;:i 
;i r ,,.... .i:: ,,.. .,, (t. r- ;i ;:c ;;; -S ~ (;;; "" ;;::: -(i:) 

a~ r.> ·u:;;: a~ 
r- ,,.. ,- aa t r (.:> ·u:;;: ;;::, .,, c:: if' c;: a. .,, ;;::, (t. c .,. r- - l'i' r.> ;:c (.:> ;::l .,, 

ri ,,_,, 
c:: r.> (;;; 

q~ ~~ ·u(t. r ,,.. (;;: r (i) ·u:;;: c;: 
~ ;::l -nc;: ~ 

-~;:i :;;: ;;::, ;po (i) 
Q(;: -c;: (t. c;: ri 'll:;;: ~ 

QII=> 
~ ~ 

aa ·us 
(;: .,, -i;: 

11;:c aa ;:i ri :.: 'i3 a~ 
:;;: U"' ;;ill ;:i ,,.. ,,.. ,,_,, 

(.:> Uri ~ i;:l' ac .,, ,,.. .- ,,.. r- c:: (t. (i) ;:> 
) ~ 

r :.: ... a~ 13 aa .. ~ \I: r- ? c:: (;;; (t. r -i;: ,,.. ·u:;;: 
~ ~ ... a~ ... aa i;:l' ,,.. ii:: ';I ;:i "::-: ;:> .i:: a~ ;:i r- aa .,, ::s ~ ac ;;::, "'.i::• ~ 
,,.. .. ~ ? .- aa ~ aa -n;:.: c:: c:: 

,,.. .,. t ;5 ;;::, Uri 
r r- r- aa ~ c:: .,, r- r ..;; :;.:: (;;; ;:c ;:i .,. 

i;: i .. ~ (i) ;:i c c aa ;:c 
.,, ;;::, c if' ~ ~ r ,,.. 

-a-;;::l a a ~ 

,,.. (i:) r UC c:: r qr ac;: ;:i c:: - ;;;,• c •a~ -;;::, r.> ri ar :.: c:: ri ~ ri ~ ;i r r Vl 
ri r.> (i) i r if'" M ,,.. ri .,, r r-:g ri i;:ii• r- ri ri r r- r ri !~ ,,... ,,.. r 11ri r- c;: ,,.. r r r .. ~ r s s 0 r r ,,.. r r- r- ";::t \I: c:: .,, ";::l (;: c;: c;: c;: c;: Cl) c;: c;: i;: ,,.. ,,.... 'if' 'C "'.i::• a.,. 

' 
ac 

' 
,,_,, 

' ' ' ' -
' ' ' ' ' ' ,-.: 

;;; 
(!) 

"'(Cl 
(;;: ;:c ri C: 
;; !~ c;: 

- q(t. .- ri a~ 
a:: r- c;: 

~ ";I r-,- ;:c 
G;; ;;::: ac:: 
a r ri I?! 

(;;; c;: ;;ill c;:• a .,. ,,.. 
r-

~ c;:• c:: 
.,-; 'D ,-.: 

2-21 



ri .,, 
G? ;I ;I .,, 

!~ r- r- ("" r- a<i: e.: -.:, .,.. r., 
Qt;;;l QC.: r., e.: .,, 

'll<i: '-' 

? a;:::i (i: 
.,.. c:: 'Cl r- a;:I ;I 'Cl ,,. ao ;I c:: II) ,-

-;:::i r- Ir" N ,:: :.: •:;:: ~ .,, "'<i: 'Cl r- "'<i: .,, 'Cl (10 ,..- ri i" .,.. •,;: ~ r., II) ----.,.. N r--c; r- ·u:;:: r- i? c;:: 
.::, c:: .,. c:: ~ r- ·u:;:: 

V\!l .,, r- .,, ~ c:: .,.. (i: r- 0 ("" aa c:: a.,.. ,,. 
r-c;:: . .., ;I ('C5 .,.. c;:: c;:: c:;; c:: .::, .- .- aa ;i:: 

,- .,, I.: .,, .,, 
i? .,.. c;:: ,,. r- r- -v, r-

,,. 
r-:;:: ri (!: :;:: le:· -;:::i c:: c:;; 

~ G? ;I r- "':.: 
r- ("" •a;:I ;ill Ir" 

)~ 
c:;; ,,. c:: C QC.: 
i? e.: r- '11~ c:: 

(;, le:° "':.: r.> .,.. 
-;:::i 

"" G? Ir" ~ 
r-

(i: r;-,,. C 
G: ("" ;I M C Q;i:: .:, ,,. ,,. •a;I .,, r- r- r-
,- e.: r., G? -r ,,. 
,:: .,, C 

"'lli:; 
.,, 

(t:; ;:::i ;I 
;:i: r- ,a,,. 

'O;::l r., c;:: ;i:: ~ -~ "'e.: r.> r., ~ .,, -u.: - Gi ("" 
r-;;; -;:. att:; .,, aa ·u:;:: "'tt:; (.: ,- :.: :.: •a,,. (t:; ,- (i: "" Ir" c;:: ~ -s .,, au.: i;:: ar aa ;I ;I N ~ ;I r.> 

!Si r- ar ,-
r-

aa ("" 

aa c:;; ,,. ,,. 
;:: .,, 

0 
.,, 

r- (.: .,, 
C (t:; i? C ('C5 ,a,,. M ~ le:° ><;;i: ,,. 

"" a;:i: a;:I ,-
@= ;:i: G? ;:. c:: il ~ ~ ("" ~ .::, N Ir" r- ,,. ,- ;I 

aa aa u~ .:, c:;; (.: u~ (.: a;:r ,,. (t:; ,,. r- i? "':.: 
.,.. (i: ;:,, 

~ C c:;; le:· Ir" c:: Qt.: •(i: 

' ' ' 

ai=: M .,, 
0 r., 

.,, 
,a.,.. 

M "'11;:I @= 
;:i: i5 -,,. Ir" -i;: aa .:, ,- r- .,, (t:; ,:: ,,. c:;; •a,,. ~ ;:i: .,.. ,- ;:i: @= 

a~ Qs 
r- c:: ,- N c:: .,, .,, 

G? .,, ,,. r- aa ("" •c; .,.. 
@= •:;:: (t:; 

@= .,.. ·v:;;:: .- "'i? ~ (.: 
;:i: .- .,, 

"':.: ·u:;:: r., ;5 
.,, 

,- r., Ir" c:. ~~ i? a,,. "'lli;: ,as IC ;I C 
~ r- r- r., .,, 

G? -i;: c:: s: a§ a.,, aa ,-
QV, (t:; 

~ 
r.> 

;:I ~ :.: ~ 

' ' 
·:.: "':.: ·u:;:: ;:. 

,,. 
(i: r-aa ;I 

aE 
if' Ir" ~~ at.: ,,. 

•.:, C Qt;: ,- QC:: ;:I ("" 
.,,. 

~ 
,- ,-,,. 

·ui:: 
,-

;I C :;:: Qc,; .,, a,,. 
r u.: ;:i: •:;:: u;:. 

le: 
@= ;;:, ("" "'<i: le: ("" "'::.: -a~ .,, 

E aa Qt.: 
ar ;:i: ,- i? ;;:, ,..- uif' ,- -i,;: Ir" 

Ir" 
;:i: 

"'~ 
,,. 

~ c:: -;:::i ;;:, ,,. rs ri ·uc ·u:;:: r- ~ ;:i: r- c;:: 2 .,... ,,. 
u~ r- ;i r., ~ ,-

a~ 
.,, .- i· 

-;:::i r- r- .,, if' Ir" ,-le: •:;:: .,, r- ;;:, "'::.: (i: C .,, 
il e.: r- ·'11;:t ;I ("" c:: gu.: .,, •:;:: G? c a;i:: ,- ;:. r., a~ <.: .,, :.: ,- c=; :;::· ;;:, ~~ 

(i: Ir" r.> •:;:: r., ,..,.. !S au.: r- "'<i: ,- ;:I .- QC.: ("" ,- ri 
a~ 

,.,,. aa .,.. .,.. •:;:: 
•a~ ri uif' •r,, QO ulc: ;I C ,,. le: r-:;:::i 

~ ~ 
r-

a~ 
,- ·u:;:: .,.. r- aa -;:::i ~ ;:I <.: -;:::i u.: ,- ("" 

(10 aa C C .,.. r., .,.. a.,. r- r., .,.. ;:.: c;:: 
IC ri 

.,, 
a~ ;:i: ;:I !S .,, 

.:s (i: ,-
~ 

.,. ;I .,, .,.. .. :; c:: -;:::i C r- Q;i:: r- r., -r (;, r- i? Ir" r., e.: .. ~ if' r- ;I 
r., ;; r- •:;:: 

~ 
c:: .,E ;;:, "" C 

~ 
;:I r- C 

r.,o 
("" "'<i: if' r., G? 

~~ 
,,. ;:I ai;i, ,,. ;:i: .,, ";:I ;:. "' ri '1i2 <.: a.,, ~ 

,-r., (i: (t:;> &;:I ~ r., c:;; a.,.. (i: "' G: ;;:, ,,. .,.. aa ~ 
.,.. Q;i:: (t:; 

"'i? C ,- .,, ;I aa C i? ;;:, a;:r ;;; u~ @= .,.. 
!S ;I Uif' ;:I ;:I ;:.: ;:I .- ,- aa C r., ,- (t:; a.,.. ~ le:· u~ ~s ,- .,, .,, 

i? ;i:: ,- r., .,, a,.. ~ r G: C c:: .,. .,. 
~ ·ale: if' ;I C ;I "' aa r., 

~ ~ ,5 .,.. C r- ,- aa ,-c; ,..,.. r-
~~ 

u.: .. ~ ;:I QC"" ,- a;:i: ;:. =-;i::• c:;; r- i~ !S ("" -(t:; (t:; :;;:: 
"' r- ,-

;:I C 
aE 

G? .,.. ;;:, E QG: .,, 
I.: aa Ir" ri :;:: c:;; :;:: ~ ~~ i? 

a~ ~ ~ e.: c:: r., ;:i: I.: u;:r as ~ 
r., ;:. (i: aa i? E r., .,, le:° •v;:r ,,. .,.. a~ .- 2 

)~ 

•'I)~ .,E ,- ~ 
,,. le:° c:: r- r., a~ a~ G? ;:.: a~ 

,- r., ,- .,,. QC.: ·u:;:: (.: C G? ;5 aa -;i:: 
i? ("" -;:::i c:: -;:::i c:: ;:i: (.: r-

Qc,; ;:i: t.:° .,.. gt.: ;; (t:; ("" (i: 
,,. ·u:;:: 

~ aa ;:. .,. 
ai=: "' 

,..-
~ ~ (t:; c;:: le: ;:.: 

le: .:, c r- ;:::i ·aic: ;i:: .,.. .- -;:::i r., r- "' ai,;: e.: ("" -a~ ,- ,- ;i:: ;I 
~ -;:::i c:: v~ ,- c:: Qc::;. ;:I ;:I e.: .,, (.: ,.,.. 

c:;; ·u:;:: le: ,,. 
0 

,,. c:;; c:;; C ,- ,..-
'11:;:: .,, le: 

.,, 
-;:::i :;:: r., ,,. ;;:, r- ;:.: i? ~ r- ,-

M (.: ~ c,; c,; r- .,, 
if' r., .,.. ·vie: ;:3• C 

a~ 
r., .,.. aa le: r- .,,. ic:· C ,,. ,- ,,. ,,. ;:.: a§ r -i;: ,.,,. r- @= C 

a~ 
;:r• .,, r., ;I ;I ,- c:;; ,,. .,.. •u;:r c=; ;:.: r- ,,. 

G? (.: G? ,-.,, .- v;:. 
a§ .- Q;:t Ir" c:: i? ;:. ;:. ~ C C ("" r., le: ("" ;;:, 

•a~ vii" ;ill "'::.: r., ;:3• C "'::.: Uri ;:,, .:, ic:· le: le: r- (t:; (t:; ,,. "' ;:I r- ,,. ,- ,- .,, r- C Ir" ~:v~ &;:I r.> ;i:: ;i:: e.: Ir" &;:I Ir" ~ (.: ~ ·v:;:: ·<.: c:;; ,,. 
' ' ' 

-i,;: r., a,.. 
N -c--: 00 

;;; ;:. 
---- r-

(10 r., ("" 

"'('CS -u.: c;:: 
c; '-' aa 
C: ;:. 

~ .; c;:: 

·QIC a~ a~ 
;I:: 

G? 
,-

,- ;:i: 
Go QC:: 

r,,w r., 
a~ 13 ;ill ("" 

i;::• ,,. vii" I.: 
!a 

,- r., r., 
(t:; 

c--: 00 -;:::i 

2-22 



ri ., 
~~ 

,.. ,.. 
(;:: ·.:, 

qg Q(;:: r.:, 
-;:i ';:I (;:: .,. 

QO ;::t ,.. 
c;:: -;:i ;:: ., "'c.: 
~ ,,,.... ,.. 

•c;:: r> ,,. 
c; ,.. ·ui:: 
.::i c;:: .,. 

V!!l ., ,.. 
aa ,,. c;:: (;:: 

c.: .,,. 
(Cl ,,. c.: ,,... 
.::i (;:: ., ,.. ., .,. ,.. ,.. .,,. 

l= ri £>.; 

)~ 
GO 
t""' .,. 
(;: .,. ,.. 
c;:: 
;;::i: 

·ia 
;:; t;::• ,.. 

~ t""' 
G: s(;:: 
aa ;:I 

~ r.:,• 
(;:: ,.. qc;:: 

(Cl 
-u~ s: 

aa ., 
.::i 

.. ,,. 
aa c.: .,. c;:: 

i::· 

' 

.,. ,.. 
G:: 
;;::i: 

a2; ,.. 
•c; 

·v:;;;: ,,. 
;;::i: ,.. ,.. c;:: 

~ 
., ,,. 
c.: ,,... 

·ui:: 

"'1~ 

' 

s(;:: 
;::t aa ;::I ri ~ 

,.. ri q,;;. ,.. .. ~ c3 •:;;;: ,.. 
i· """;::l r :;::: s: .~ aa (;:: 

-;:i c.: !!; ~ (;:: r.:, ,.. Qlr> ,,,.... 
;::t ,;; ~ .g Q(;:: 

·ui:: 'Ii"' ;::I s(;:: ,,. 
;:: r i? c;:: c;:: 

"';t "\C. ;:I ,.. 
\C;;• ,.. 

r.:,• ;::t ., c;:: c.: u;;. r.:, .., 
r.:, ,,. ;:: (;:: ..... ,,. ·;;. " (;:: ;::t '? (;:: ;::i .~ ,,... ,,,.... ;:I r 05 ;::I ,.. 

~ .~ ·u:;;;: "\C. ,,. r.:, ,,. 
ri :;;;: c;:: ,.. 

IQ \C. ;::t c;:: ,.. c;:: aa ri 
GO "';:: 

., aa 
~ 

c;:: aa ,,. 
~ .. ~ r., ,.. ,,. ..,. ,,. 

t""' ..... .. .,, ., c;:: i · r., 
~ 

(;:: 
;i .,. 

;::t ;::t (G i? 
,.. c.: (;: r 

~ ri .. ~ ~ ;:; 
,.. .:, c;:: ;I: t;::• ..... ri ..,. 

·uc "';:: (;:: s(;:: ;:: r.:, ,.. s(;:: ,.. ., 
(;: i· ..... o;::t ;= ·'(!~ (;:: 

(;:: ·o\C. ;:I .~ ;::I s: c; 00 ~ 
;= r.:,• \C. s(;:: ;::I 

Qt;: •c;:: aa i? .; """;::l ~a~ aa ;::I :;;;: 
u;;::i: ;::t ..,. 

~ ~ ~ 00 ·o\C. ,,. 
"(G aa 

)~ 

,.. ii;:1 ri .; oi """;::l ;:I ,,. 
c;:: ";i r ~ .:, .g ,,. l= c;:: 
c;:: ,,,.... ,,. .~ u\C. oc;:. ,.. aa (G ,.. \C. c;:: ;I: .., ·u:;;;: ••s .; ..,. ,,. 

c;:: (G c;:: ;::I ,.. ;::t ., r.:, r.:, 
;I: ri r 'lll= ><;:::i (G r.:, ·'(!r., Q(;:: .. ~ r.:, 
~ t;::• ·ui:: c;:: aa "(G .§ .,. ;I: \C. 

!!; -;:i C"' (G 
,.. ., i? .., 

"';t .:, c;:: "';:: c;:: .:, 

~ 
r 

le (;:: 
·us 

;::t ·~ 8~ ,.. ,,. 
;:: O::I: =· ..... ,,. (;:: 

"! 
00 

;:; ri ,.. 
.. ~ r 

c.: 
c; aa 
C g 
;:; 

·o!Q a§l ~ ~ ,.. -~ ,.. ;::t c:;; r.:, ,.:> a r ,;; 
<.:• u~ (;:: 

r., r., 
(G 

00 -;:i 

2-23 

ri ., ,,. ,.. ,.. ,.. 
(;:: ·.:, c;:: 

Q(;:: r.:, ;::t 
';:I (;:: 

,.. ., 
QO ;::t 

,......_ .:, 
M 

-;:i ;:: 
,.. 

"'c.: ·ui:: ,,. 
,,,.... ,.. 

l= "'c.: •c;:: ,,,.... ,,. ;:I ,,. ,.. ·ui:: a! ,.. 
c;:: .,. c;:: ., ,.. ., ,,. c;:: (;:: ,,. 
c.: . .,. ,,. c.: c.: ,,... ,,... 

(;:: ., ., ., ,.. ,.. .,,. ,.. 
l= ri £>.; l= 

•i=: aa 
(G -~ 
;i ..... 
;::t ,.. ., ,.. 

•i:: ,,. ,.. 
c;:: 
aa 
.:, 
aa ,,. ., ., ., .. ,,. .,,,. 
r c.: c.: "if' N -(;:: 
r.:, aa aa 
(G (G (G 
(;:: ij;::l ij;::l 

' ' ' 

r.:, 
"(;:: 

;:I 
:;;;: 
aa ,,. 
c;:: 
(G 
;I: ., 
.:, 

·u\C. 
;i .,. 
,.. ,.. 
r c;:: 
c.: ;::t 

., ,,. 
Uri £~ c;:: 

·u:;;;: ,,... 
· u:;;;: ,,,.... ·u:;;;: 

"'1~ 

,,. 
"'1~ 

,.. 
c;:: 

' ' 

., ., 
r.:, .:, 

u\C. i? 
., 

;::t r.:, a 'I!;;. ,.. ,.. ., ~ ri s(;:: 
"';t ~ 

;:I 
00 ;:: .~ """;::l · u:;;;: aa 

"'1~ 
., 

c3 r.:, 
"'11~ i? --:;:::• ;::t 

5 ..... ;::t 
r --;:- ~ 

"'c.: 
,,. 

E ..,. ,.. 
.:, 

., c;:: 
E ri u\C. ·;;; ,.. .~ (;:: 0 
a c.: 

aa ., 0(;:: ,,. 
en 

,,. .~ ,.. 
·o c;:: .., b ;::t ;::t 

r ,.. O;::t ,,. ri ., ;= 
(;:: \C. a§ "';:: •c.: 

aa "';:: ..... \C. :;::: ..... 
M 

00 ' 

:;::: ,.. 
,;;; 
.:, 

u;::t 

•l 
°' 

,.. ·ui:: 
•i:: c;:: ,,. r ,.. ;::t 

c;:: ;I: 

·ui:: c.: ,.. 
;::t ,;; 

"sl:;::: ·~ :;::: '--' ,.. r 
,;; .. ~ 
\C. ., 

--:;:::• r.:, 
;::t 'I!;;. 

~ ~ -;;:;-

--:;:::• ,.. 
;::t ·i:: 
~ ,,. ,,. "';:: ,.. ,.. ..... c;:: 

c;:: c;:: 
aa ij;::l ,.. 
g ., .., 

r ,,. 
--~ "if' ,.. 

c;:: aa ., (G 
., 

r.:, -~ ,,. 
c.: 'II;;. 

~ ;i ,,... 
·u:;;;: ,.. ..... 
"'1~ •:;;;: 

..,. 
r.:, ,,. 'II;;. --:;:::• ,.. 
!!; c;:: ;::t .~ ,.. ~ 

'l= ;::t ,,. -;:i ,.. ,,,.... ,.. ..,. 
·c;::• ·c;:: ;::t 

;::I 
(;:: 

~ \C;;• r ;i c.: 
•q~ (;:: ,.. ,,,.... ·u:;;;: (;:: 

•s "'1~ 
""";::l ,,,.... 

;::t 
>a~ 

;::t -ne ..... 

;::t ,,. ,.. ,.. ., c;:: 
;::t ;::t 
~ ,.. 
;i 

., 

.:, ,.. ,.. 
(;:: 

,,. 
;::t ,,. ·~ rr ,,,.... 

;::t c.: ,.. ;::t 
:;;;: ;:: aa ,.. ,,. •c;:: 

-;:i ·ui:: .:,• ,,. ,.. ,.. 
r., c;:: 
c.: ..,. 
r.:, ,,. 
(G c.: ,,... (;:: 

· u:;;;: 
·1c: 

"'1~ .; 
r.:, --:;:::• 

'I!;;. ;::t 
~ ~ 

ri ..~ 
(;:: 

s: 
.; 

·o\C. 
;::I 
:;;;: 
aa .,. 
c;:: 
(G 
;I: 
;::t 

03 
aa ,,. 

""";::l 

8 
Cl 

:;: 
UJ 
..J 

"' g 
UJ 

;Q 

I 
u 
;;: 
:s 
;;; 
,-; 
"', 
~ 



' ,:t 

Ufl'YI 3 

' ~ ~ ~ 

fl l 'i YI vi YI 111 YI 'i 1iHHl 1J rl tlUll 'VHf ~ H 1 vi t'ltl 11 
Cl 

1l11f'Vl ill~-:J 1i1-1 i 11tJ'\.mj''\.l'Vi' fltJ'\..IC!ffU!'Vl'\..I' ~lf)~ ,;~1!'U'\..lfl11~~~1lJlll11,JfftJ1JfJtufl1'Y-l 

~ -:iu1~ti'm.J '11-11:::u ::: ~11-u1-1 m1 1 m-:im1l'i1mi'.it1-:iuii11-1~11l ff1'11 nnll'lf'U~i11-1ut11-1~ i'lflPi' 1~o~lllffl'ttmrn 
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1h:::no1J;1um111l11,:,1m:iru.n1'Y-lo1mr1'11-1m1u1mr1 
,, 

fJtummh fJWfl1'Y-l07fl1rY'l1-1m111-11.h ::: no1Jm1 1:::irn~u-:i'l1-1m111-11h:::no1Jm1 1m:::1:::irn~u-:i~~iT!.Jflflfl 
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ffl:JJ 11 t1 ff1U i:-rn m1~~11111.Jlll11,iffo1JfJtu fl 7'Y-l iY-:iu 1~ ti't1 :JJ i; i-:itl 

3.1 

3.1.1 

fl11Vl'l1111~rlWfll'Vi01fllrf1U'U1'ltllfllrf 
Cl 

0 ""' fl11~1!U'Wfl11 

1l11f'Vl i:JJ~-:J 1i1-1i1rn1-1Uj''\..l'l'j' fl0Wlf'1U'Vl'\..I' ~lf)~ l'11fl11~11,l1~fJtufl1'Y-ltJ1fl1fli'l-lmltl1fl1fl 

1117:JJn1'11'\..l~lJ1111111'1-11~url1tl'n-:i11-11'1tu:::m11Jfl1l~-:JU1~ii'o:JJUM-:J'lf1~ 

i'l-lfl1H)'j1,l1~ 111'1tJ~,l'\..lnfl111nm11t1d1-:ii-:i~t1 iut 

t) fl1'i\ll'i1il1v1Nm1:::ern-:i'i1t1 (TSP) . 
QI 1 9' QI c(cu l T d I GI 9/ c::C 

~1t1t11-:i01mr1~1t1t1~11m1~~tllfllfl 40-60 ~nrnr1n 'Jlll~tJ'\..11'1'1 i:-n1-1m:::~11;1mt1-:i imm1 (Glass Fiber) tn1J 

i1t1d1-:i1rl1-111m 24'1711:JJ-:i ~ti I i1od1-:i fl1 l~~i-:i11'11t1-:itn1J\911tJV7-:Jl?i'o-:i~~i-:iitt'u-:i,:,1ni1-1~1-1 1.5-6.0 tlJm 

1~u,i~~i-:itfl1t1-:il?i't1-:it1d'l1-1 ~ 1 ri-:i ill ii~ -:JU'1 f)fff N'tt7tJtJ1fl 11 ff .:JU-:! 'Wl m ::: ~11;1 mo-:i i uirn1i:rn~ 1-:J'\JtJ-:J 
q cu 'U 'U 

t11mr1~~tu lf 1,1iiufl:::m11Ji1-1:JJ11111 !7'1-1 u"1i-:itl 1tlrntl' n'llt1-:i ~1-1 "1 :::t10-:i1rn ::: u1lJ 1lll rn1mr1i uti11-11ru 111fi 1 

TSP i1-11,n.l1t1iJfliin:fo~t1~f)1J1flf11lJllll (mg/m3
) lllllJlJ111ll! l 'l-ln1tm7:::l1 US.EPA 802 

2) fl1'i\ll'i1\11YIN'UU:::at>-:i'UU1Yl!~fl (PM-10) . 
l'11f)U!01J\9110V1-:J 1~uii'tfl10-:itn1Ji1od1-:io1mfl'lf'U~UH~~u-:i (High Volume PM- IO Air 

Sampler) ~~tl l fllfl~l'\..I PM-10 Inlet ~1tltllllllfl11~~tll fl1 fl 40 ~ f) 1J1flf1~11l~tJ'l-l1vi ~11-1m ::: ~Tl:lmt1-:J~'¥l l ,llf) 

fl10'1'19f (Quartz) !01J\911tJV1-:Jtr!1-111m 24'1711:JJ-:i ~ti l \911tJV1-:J f)l'j~~i-:itfl10-:itn1Ji1t1d1-:il?i'o-:i~~i-:i'ltt'u-:i 

,:,1ni1-1~1-1 J.5-6.0 1:JJ~1 1~u,i~~i-:i11'11t1-:il?i't1-:it1di1-1~1 ri-:i illii~-:iuflnfff 7-:Jlf7t1t11m1ff-:ii-:i tl1m:::~u1mt1-:i 
q cu cu cu 

i ui-:111 1 i:rn~ 1-:J'\JO-:Jtl l'tt'U f) f)tJ'\..IUfl ::: 'tt rl'-:i1n1J\911tl d1-:i l~tllf 1tl 1'11'U f)'\J'e)-:J ~'\..1 '1:::tJO-:J1J'\..I m:::~rn nrn-:i 1m:::lf 1 

lli lJllll 1 \911tJV1-:Jtll fllfl~~tu lf tJ iJ1m:::m11Ji'l-llJ111l l 111-1 u"1i-:itl 1tl 1'11'U f)'\J tJ-:J ~'1-1 '1:::tJtJ-:Jl!rl :::u1 lJlllll 'ell fl1 r1i u 

f11'\..l 1tu '111'LJ1 lJltu ~'\..1 '1 :::tJtJ-:J '\J'\..ll~l~f) i'l-1 m.l1t1iJ"1iinf lJ~tJ~ f)1Jlflf11lJllll (mg/m
3
) lllllJlJlllll 111-1 n11m1:::tt 
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1~u'l'17fll'j\91'j'Ju1~ 'luu1rnuv\i'1wd111~i~i'ui:-n1m~'l'l1Jl1•:nn..1~ 3 ff fl TU ~ti ('j'U'VJ 3-1) 

"' 
OQ.I ,I ~ at.QJ Q,/ ~ II ,l.J 

I. ffl'Uflm!ClJ'Vl'j~1Jl'l'l'UTV~ ('Vlfl~ 0631689 \91~1'Utltlfl, 1949358 ltt'Utl) tlQm.:iulfl'Vl'U'l'l 

1 IIJ. I 'J/ "' ., "' "' . I "'1 m.:ifll'j nJ'l'll.:i~l'U'l'lfl\91~1'U\91fllUU.:il11'Utl u'j ~lJlW 2.6 fl i'ltlJ\Pl'j 

'J/ 'l 'J/d ~ d1 'J/ "' ., "'., ., 
2. 1Jl'UH1'JQ'j flcllflU.:i'Vl'U'l'l i'IHfllrnl.:i~l'U'l'lfl\91~1'U\91fl ('Vlfl~ 0633528 \91~1'Utltlfl, 

" ' 
1947488 mi'.lti) BQ'117.:i111nwuv\1m.:im'jl'LI'l'l7.:i~1uvifl\91~1'U\91fl 'LJ'j ~lJltu 630 llJ\Pl'j 

'J/ 'l 'J/d ~ d1 'J/ "' ., "' 'l'J/ 3. 1J1'U'j l1JQ 'j nmtrn.:iviu'l'l m.:imrn1.:i~1'U'l'lfl\91~1'U\91fl!UU.:i \91 0633519 

" ' 
\91~1'Utitin, 1946486 mi'lti) tiu111.:i111nwuv\1m.:ifll'jl'LJ'l'l7.:i~1uvifl\91~1'U\91fll~u.:iM iJ'j ~lJltu 790 t:1.J\Pl'j 

"' 

3.1.2 f·H1fl11~11~1~r1wfl1V1e>1fl1rthnn·nnfl1rt 
'I 

1llflNclfll'j\,l'j'J1)1~~Wfll'Vltllfllfli'U1n'jLJlfllfl 1il'U1'U 3 mnil 1rlti1'U~ 27-30 tl'UUlU'U 2566 

"' "' 'l .d ei. "i d lJNclfll'j\,l'j'J1J1~ 'U\Pll'jl.:i'l'l 3- 1 llcl~'jlLJ.:il'UNclfll'j'Jlml~tf 'Uflli'IN'U1fl'l'l 2 

,. .., 
fftn'l-!111':il'il'J,1 

TSP 24 hr (mg/m3
) PM-10 24 hr (mg/m3

) 

0 Q,/ ,I :: 

1. ffl'U flm!ClJ'Vl'j ~1Jl'l'l'Ul'rj 27-28/09/66 0.179 

28-29/09/66 0.183 

29-30/09/66 0.188 

'J/ 'l ~d ~ .d1 
2. rnm111g 'j nmi'IU.:J'Vl'U'l'l m.:imrni.:i 27-28/09/66 0.172 

'J} "' ., 

~l'U'l'lfl\91~1'U\91fl 28-29/09/66 0.171 

29-30/09/66 0.174 

'J/ 'l 'J/d ~ d1 
3. rnuntJQ'j nmi'lu.:iviu'l'l m.:imrn1.:i 27-28/09/66 0.198 

~ et. Q./ d 'l'J/ 
~l'U'l'lfl\91~1'U\91fltuU.:i \91 28-29/09/66 0.190 

29-30/09/66 0.173 

0.330 

' "' nm u 11I'l'l llJ~.:i 1~ui1rnuuru'V1 i'ltiWiml'l'l'U\ll ~ltl~ , 2566 
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0.061 
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0.075 

0.064 

0.120 

lJl\Pl'j i 1u~wmvimmfl'lum 'j mmfl 1~mt1 i iJ 'LJ 'j~ fllfli'ltu ~ mrnnn~ .:i111~-a'ti1J1111.:i'lf1~ 

m1'uv\ 24 vi.fl. 2547 
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• St 

St 2 

St.3 

~ 
St.1 

St.2 

• St 

St 

- .. 
i~01:1~-r~flnunwe1r1n1A'Lum1a,mmrn::1:: iuLaa.;i " 

a1una-:iVJVl"it \J1'flu1yt ( 0631689, 1949358) U 
tl1u11tt!)1'lmi'vf11ii'CwHn11 'm-3fil1Unl'lilt l1liln (0633528, 1947488) \J 
'U11l"i1tf!J"i'lmi'~11ii'CA·Hmnn;ilii'1uiil'lilt l1Jiln Lifo-:i'lia ( 0633519, 1946486) f'J_ 
~lilA"i1~lGH\'.i-3i11lilt LlhlU '{r • 
'lJel\JlLthmh::muuA"i (06344161<: , 1946812N) 

tl1u,1tt!J-:iLni~fit1-:i,uii'CA,;in11'111.;ifii'1uiiA01t f11cin ( 0633550E, 194 7 458N) ~ 
d .., • • 

'!fllLO\JA1eltl1,11J1 

ue1in~::nauluvi'11ii'CA"i,101"1(0631858, 1949588) [!) 

, o QI _, r 
\Jel\J11il1iHl1U0'1-3¥J'l'l"it \J1'flU1'11 (0~34513, 1945289) , 

":itln a-1 LH'IGl~\1lGIG11111l1G1F1rum-wa•m1G1ae13' " . . 
Ml '1KG t:N IRONMENT ON ULTANT ·o., LTD. 3-3 

tnlnl ffi11mll 911lfl 

..: _J I 4',t O ~ 
l'IU'l1'.i1:IHLi;llltNfl1'.i'fl1L'M3Jel 

fi1'll.nht 'l'l1uu,nil 3 / 2553 

'lJel ·mW'fl vjmnaunf tl ~lfllil 

fi1'1Jtl\ht '111\IUCl"iil 1 / 25 6 2 

'IJa.;iuW't1 t'l!Mui ii~1Ke1\lul',n1 ~101i1 
h-3taJihn1e1-:i tA, -301, 

g.t,; lia1 liwll/t'a- l 



v; irn ffo1'niv ti1n'A 

3.1.3 tl1Uf·Hlfl11(7111111~flt\Ull'¥'Hllfllfl1inn1t11fllflAt10unut11t1u 2566 
q q 

'illfH-mfll'.i\91'.i1'il1~fJWfll'VlOlfllffi'l-!m 'HJlfllffi'\.!'lf1-:J1'\.!~ 27-30 f1'\.!fJltl'\.! 2566 ~l'\.!1'\.! 3 

iHll'W 'Vl1J11 ffl'WfHY-:iCJl'm·::;m'l'ltll'Vj lJfil TSP OQi'\.!'111-:J 0.179 - 0.188 mg/m3 
u"::;lJfil PM-10 OQi'\.!'111-:J 

) 91 9 9I d J' .d 'i 9I "' ~ d ' '9 ' 
0.070 - 0.072 mg/m , Ul'\.!HilQ'.i 1flmrW-:J'Vl'\.!'l'l 1fl'.i-:Jfll'.i'l'll-:J~l'\.!'l'lff\9ln'\.!\9lfl lJfll TSP 0~ 1'\.!'lf1-:J 0.171 - 0.174 

) d ' '9 ' ) 91 'J 91 d ,I ,d 'i 91 "' 
mg/m tm::;lJfll PM- IO 0~ l'\.!'lf1-:J 0.061 - 0.062 mg/m , 1Jl'\.!'.i111Q'.i lfl"lfltl-:J'Vl'\.!'l'l 1fl'.i-:Jfll'.i'l'll-:J~l'\.!'l'lff 

\91 ::;1'\.!\9lfl!~t1-:iM lJfil TSP OQimh-:i 0.173 - 0.198 mg/m3 
1m::;iifi1 PM-10 OQi'\.!'111-:J 0.064 - 0.079 mg/m3 

~-:i11fi 10Qi '\.!!flW CVJlJl\91'.i 211'\.! ~ t1T11'\.! ~ 1rl-enl 1 ~m fll'.i \91 '.i 1 'il1~~ 1 ;i 1.ltill vrn'Yi vunumw CVJlJl\91'.ill'\.!fJWfll'Vl 

Olfllff'l'\.!m'.itllfllffi~t1'rl'111.l \9lllJ1.l'.i ::; fllffflW::;mrnm'.i~-:JU1~"'0lJ!!l1-:J'lfl~ mJ'u~ 24 Vi.ff. 2547 ~t11'11'\.!~fil 

m~tl 24 '171 im TSP 1iitn'I-! 0.33 mg/m
3 

tm ::; PM- IO 11.itn'\.! 0. 12 mg/m
3 

(~!tlfltll'.i fllfl~'\.!1fl~ 3) l'Jflfftll'W~ 

'Vllfll'.i\91'.i1'il1~ u~oci1-:i1'.in\911lJ~1.h::;noum'.i'il ::;~o-:iiliju~\9lllJlJl\91'.ifll'.iilo-:in'\.!tm::;un1'1l~"m ::;'l'lu~1'\.!fJWfll'Vl 

OlfllffOVl-:J!fl'j-:Jflf ~ 'tt~Ofll'.il~:IJlJl\91'.ifll'.i 'ht'liiJ'.i::;iY'l'lifll'VllJlflt'\.! !'If'\.! fll '.i l~:IJfll'.i ffn.h aJ1 'l'\.! m::;m'\.! fll'.i 

I Q d ' d ~ gJ I I i Q A di d gJ 
u~t1ot111'\.! m'l-!muno-:iu'.i 1m::;mrn ~'l'lrn'\.!1tff'\.!'l'll-:J'IJ'\.!ff-:im mt1 '1-!m 11W'Vl'\.!'l'l I fl'.i-:i m'.i tU'\.!\91'\.! 

3.1.4 tl1Uf--ltlfl11AU1t11.unt11.Jfl11(7111111~flW.flTY.rn101fl1uu11u101fl 
q q 

I 

1 I -=l I ~ _Of' o., 

U 'ti 1-:.J'YI f--111-.! lJ 1111-.! tl-:.i1J1l1l'UU 
q 

'illfl~"fl1 '.i\91'.i 1'il1~fJWfll'l'IOlfllff'l'\.!U'.i'.itllfllffi'\.!'lh-:i~~l'\.!lJl'il'\.!O-:J'U'il~U'\.! (!~0'\.!f1'\.!tlltl'\.! 2566) 

,~'Vllfl1rn'.i1'il1~llilJlW~'\.!"::;tlo-:JJ-:i11:1J~ (TSP) 1m::;ilimw~'\.!"::;Otl-:J'IJ'\.!l~'fi1ni1 IO ,:IJfl'.iO'\.! (PM- IO) 

o d lJ) g/ I Q o QJ <f ~ Q g/ i ~ d A di gJ Q 

'ill'\.!1'\.! 3 fff.ll'\.! !~Ufl m 11W ffl'\.! flff-:J':IJ'Vl'.i ::; Ul'l'l'\.!l'Vj m 11W1Jl'\.!'.il'i!Q'.i fl"1fl tl-:J'Vl'\.!'l'l I fl'.i-:Jfll'.i'\'11-:J~l'\.!'l'lff 
9,/ t I I 

\91::;1'\.!\9lfl 1m::; u1 11wu'1m1'ilg'.iin"'1tit1-:i~'l-!'Yiim-:imrn1-:i~1'\.!viff\91::;1'\.!\9lfl!~t1-:iM ci-:i\911'.i1-:i'Yi 3-2 1m::;1 1.l'Yi 

3-2) 1~t1'Vlu11 'VJflfl i'-:i tm::;J-:i 2 i'lf'W~'Vllfllrn'.i1'il1~ iifi ltlQi'l-!mwcvf m\91'.i J l'\.!fJWfll'Vltllfllffi'l-!m'.i mmff 

1~mi11tl\911lJ'U'.i::;mffr1w::;mrnm'.i~-:iu1~~om111-:i'lf1~ utl'u~ 24 Vi.ff. 2547 'VJflfft11'W~'Vl1mrnn'il1~ ~-:i 

'l 
91 <I ' 91. I IIJ 91. I "' """ 

Uff~-:J m'tt'\.!11'1'11-:J~u'.i ::; flOUfll'.i l~UfJ1J\91\9lllJlJ1\91'.ifll'.i 

~"m ::; 'l'lU~O'IJ'lJ'lf'\.!~l'\.!fJWfll'Vltllfllff 1m::; ~o-:iiJij1.mt~lJ!~lJ\9lllJ~'l'll-:JU1'!J'l'l~llifl'ill~-:JU1~Jt1:1J1~,r 

91 91 91 ,d cl • .d .,.Ji 'l '19191 .d .Ji .d 
fllU'\.!::;tl1mmn'l'\.!'1Jl-:J\91'\.! l'Vltl!U'\.!fllrn~mmwfl'\.!'l'l'il ::; m~'IJ'\.! '\.!O'\.!lfl\91 11'\.!0tl'l'lff~ CJ/-:J'l'll-:JU1'!J'l'l'l'l 

q q 

lli fl'il 1 ~ -:JU 1~~ OlJ tm::;'1'11-:J i fl'.i-:Jfll'.i'il ::; 'Vllfll'.i~ ~\9lllJ!~l'.i::;1-:J~"fll'.i\91'.i 1'il1~fJWfll'Vltllfllffi'\.!U~ " ::;q~ fll" 11 

"' ~ i 91,,. 91 "' 'l m~~"m::;'l'lUflU'Jtll'lf'\.! nmr1t1-:imn'\.!om'Vlt1-:i ~ 

'] 91d '] ~ 91 ,d 
'Jt:IJ'lf'\.! 1fl"1fltl'11'\.!'.i ::; ~U'\.!Otl'l'l'Q'~ 
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ui li'n iio1fii't1 ti1nA 

Yll'JH~ 3 -2 !liJY1'1fll'J lln tl'UI 'ntl'mH1 fll'J Yl'J1 {11Yl flWfll't'f ell fllfl 1-um 1£.llfll H 1 'U ~1'1~fil'U m {J'U0'1'U{J ,}'IJ'U 

3 
TSP 24 hr (mg/m ) 

., .. ., 
1'UYIYl'J1'il1Yl 

St. I St. 2 St. 3 St. I 

22-25/02/65 0.191 - 0.197 0.193 - 0.220 0.207 - 0.216 0.082 - 0.084 

27-30/09/65 0.152 - 0.166 0.155 - 0.164 0.168-0.177 0.05 l - 0.054 

22-25/02/66 0.208 - 0.218 0.218 - 0.239 0.215 - 0.221 0.087 - 0.091 

27-30/09/66 0.179 - 0.188 0.171 - 0.174 0.173 - 0.198 0.070 - 0.072 

m vi 1 t rn 0.330 

nm 'lJ11ll'l h rct~ 1~ui 1rnimr1.n'l fHl'W'lf'1 11l'l'W,;' ,for~ ' 2566 

~ mvi111-u : :uw1'i!l'WfJtuilTVrn1mrr1um·rn1mrr i~EJ'Vf 1 i 11 1..l'i~fllflflW~mrnm'iR ~111~"tJ:u1111~'!f1~ ~u'lJ~ 24 w .fl. 254 7 

'Hlllt.1111~ : St. l 

St. 2 

~ 0 QI d' : 

m n w mu nm'il'W'i ~rnl'lu TVj 

"" 31 1 31.,. ,I "'1 31 "" ~ m 11W'.UlmlllQ'i fl'1!flfJ'1'W'Wl'l flNfll'il'll~~ l'Wl'l fl11~1'W11fl 
., ' 

St 3 = 1J111wu1mlllQ'i1fl"l~fJ'1viuvi1m~mrn1~\P1l'W'Vlfl1!:::1 'U11 fllllfJ'1 M 

MlN!NG ENVIRONMENT CONSUL TANT CO.,L TD. 

3 
PM-10 24 hr (mg/m) 

St. 2 St. 3 

0.083 - 0.090 0.084 - 0.087 

0.050 - 0.056 0.055 - 0.063 

0.090 - 0.097 0.091 - 0.094 

0.061 - 0.062 0.064 - 0.079 

0.120 

MM_S3: SJLAPICHAU2023/SEP/TABLE3-2.DOC 



0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.1 5 
0.12 
0.09 
0.06 
0.03 
0.00 

mg/ml 

mg/ml 

0.130 
0.120 
0.110 
0.100 -
0,090 
0.080 
0.070 -
0.060 -
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

0.197 
• 0.191 

22-25 fl .'l'f . 65 

Total Suspended Particulates (24 hr) 

! 0.166 
0.152 

27-30 fl.V . 65 

0.218 

\ .208 

22-25 fl .'l'f . 66 

lJ11'11 J l'll = 0.330 mg/ml 

i :188 
-U.179 

27-30 fl .V. 66 

JU~ 3-2 n·nrl11.At1u1nt11.JHilfl11\Jl11il1~fJOUllvttllfllfthm1·m1mt1 

u";m,nh\1nn.:i~vm:1.J1Y1J1~,u,i1.:i~Nl'Ulllil'UO.:J'lfo~uu 

PM-10 (24 hr) 

1J1'11Jl\J - 0.120 mg/m3 

0.084 
0.091 
! • 0.087 0.072 0.082 

• 0.010 
0.054 

~ .051 

I 

22-25 fl .'l'f . 65 27·30 fl .V. 65 22-25 fl .'l'f . 66 27-30 fl .V. 66 

JU~ 3-2 (At'I) n11vl11nt1rniit1uHam11J111i11~fJOUlltttl1mt1luunmmt1 

u111w,h\1on.:i~tt1::mY1J1~lu'li1.:i~f.i1ui11i1uo.:iui1~uu 

I 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

mg/m3 

0.220 

1 0. 193 

22-25 n :rt 65 

Total Suspended Particulates (24 hr) 

0.164 
t o.155 

27-30 n .o. 65 

0.239 

! 0.2 18 

22-25 n .VI. 66 

111ii11 iln1nio o'1ri~ 

1J191lJ 1'U = 0.330 mg/m3 

i ,174 
0.171 

27-30 n .o. 66 

atl~ 3-2 (Intl) fl11~nnt11.J1nt11.JNl'lf111A11i>1~tJOUllvttllfllflhm1·m1mfl 

.. ., , ,, .ct A .ciT ,, ,Q Q..I .. ' .J ' ct u 
1J1110&1.Jl'U1Ult)1 fll'llfltl~vt'UYI l tl1 ~f111YIH~l'UYlflA::1'U A fl l 'U'll1~YIN1'Ui.Jl i>'U mif 1> ~1.J'U 

PM-10 (24 hr) 

mg/m3 

0.130 ~ 
I.JllllJ l'U - 0.120 mg/m3 

0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

0.090 
0.097 

t t 0.090 
0.083 

0.056 
0.062 

1
o.050 

• 0.061 

I I 

22-25 n .VI . 65 27-30 n .o. 65 22-25 n .VI . 66 27-30 n.o. 66 

JU~ 3-2 (Intl) fl11~1'U1tl1.Jlnt11.JNl'lf111A11i>1~tJO&illvttllfllfl1-um1t11fllfl 

"' " , .i' ~ _.r .c:iT " ,Q u 'I , .ci , 4 u 
u111wmu11'titJ1 flaltltl~vt'UYI 1t11~m1Y11~~1-uY1flA::1-uAfl1-U'll1~Y1N1-um1>-uo~if 1~uu 
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mg/m3 

0.33 
0.30 . 
0.27 
0.24 
0.21 
0.18 
0.15 . 
0.12 

0.09 ~ 

0.06 
0.03 
0.00 

0.216 
1

0.207 

22·25 n:n. 65 

Total Suspended Particulates (24 hr) 

0.177 
1 0.168 

27·30 n.o. 65 

0.221 
1

0.215 

22·25 11.'l'I. 66 

1J1~l!1'U = 0.330 rng/m3 

f- 198 

0.173 

27· 30 n.o. 66 

JU~ 3-2 (At>) t111~n.At1rnflt11.1Nafll'l\Jl'l1\11vlfJWfllvtt>lfllfl1um·nnmn 

'°' 91 , 91 .. Ji <l', 91 '°' U .. 'I !,"I I <t I ,:l .'f " 
mnwmu 1n1~1 fl'11flll..:l'Vt'l,lfl I fl1..:I fll'lflH~l'l,I flft\Jl:::1U\Jlfll 1lll..:I !\JI I WIJ1..:lf1Nl'l,llllil'l,I tl..:IUiliJU 

mg/m3 

0.130 -
0.120 
0.110 
0.100 
0.090 -
0.080 
0.070 
0.060 -
0.050 
0.040 
0.030 
0.020 
0.0 10 
0.000 

0.087 • 0.084 

22·25 n.'l'I . 65 

PM-10 (24 hr) 

lJ11111J1ll - 0.120 mg/m3 

0.063 

! 0.055 

27·30 n.o. 65 

0.094 • 0.091 

22·25 n.'l'I. 66 

0.079 

Io.064 

27-30 11.IJ. 66 

I 
I 

JU~ 3-2 (At>) t111~n.At11.11Ylt11.1Nam1\Jl11;:i1~fJtulll'rrn1mnlu1.111mmH 

'°' 91 , l' .. Ji .... 91 "" .., .. 'l!."1 • <t • <Ol .., 
1.J111W1.Jl'l,l'll '1!1~1 fllllflll..:lft'l,I fl I fl'l ..:lfll'lfll..:l~l'l,lflfl\Jl:::1U\Jlfll 1lll..:I !\JI I '1,1 'IJ1..:lf1Nl'l,llll \l'I-Ul..:lifo;im 
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vi !ln ffa1ffit1 01flA 

3.2 

3.2.1 

QJ ~ ~ 

fll'JVl'J1'\l1~fl1UU'J1Utl~'Ylft'YIHtltl 

0 ~ 

fll'J~l!U'Ufll'J 
o QI 'J) .dt QI d .::i. 

'V11 fll'i ~ 'i 1'11~~ 1tl!r1 'i tl-:J~ 'i 1'11~r111lH 'i 1U"::; 'Vlfl"Vll-H'11J 

m1m111m::;vifl'm-:i"1Jmhvi1m1m~mrluri111ai'1 i:iJ-:i ,11m!u'l11ri1~1~m'5'~'vi11rluu~u~ii"" (Wind Rose) 

~1mnJ1J'IJV-:J i u'l"lv{~ (The Beaufort Scale of Winds) fll'i~~i-:i1r1iv-:ii~m1m111m::; vifl''V11-:J"1J 1Pi'v-:ii1-:i,11n 
" 'JI I 'JI I I I 'JI 

vlu~u 6.0- 10.0 11J~1 i~a~~vii-:i1r11v-:i1Pi'v-:iv~'lu -.H~-:i 11Jiiff-:itl\')nfff 1-:i111vmr11 'j t,'-:J'U-:J 1m::;1Pi'o-:ii-:i'lmh-:i 

1mm::;11"11~ tl1filt t11J fll 'j ~ 'j 1'11~rlllifl TV'rn 1 fllfl''l U 1J'j 'j tll fllfl' 1vlo 'l ~! rJwuo lJ "~1-:J~-:JU ff~-:Jr1111J fflJ'WU 'fi . " 

'IJO-:J~Ml'i~'j1'11~ i~tt'Vllfll'jm1'11~ ~1U1U I fftllU f!O ftl'Uflff-:JCJJ'V'l'i::;1Jl'V1Jl'Y,j ('rin~ 0631689 ~ ::; 1Utl0fl , 

~ I I ,l .d \J} 'j/ Cit, QJ d ~ ~~ .d 
1949358 muo) va111-:i,11n'V'IU'Vl im-:Jfll'j 1tl'V11-:1~1U'Vlfl'~ ::;1u~nma-:imuo tl1 ::;mru 2.6 n im:iJ~'j ('jU'Vl 3-1) 

" " 

QJ 

3.2.2 Ntlfll'JVl'J1'\l1~ 

fll 'j ~'j 1'11~r111lH11!m::; vifl''Vll-:J"lJ ~1U1U I mnu ,~!!fl ftl'Uflff-:ICJJ'V'l 'j::;1J1'V1Jl'Y,j 'lmh-:i11m 

1~a1num'j~'j1,11~r:irum'V'lmmfl''luuna1mfl' 'j ::;wh-:i i u~ 27-30 nua1au 2566 ii~mm~'j1,11~1m~-:i'lu 

~l'jl-:J~ 3-3 i-:iitl~ 3-3 1m::;'j ltl-:Jllt~Ml'j~'j1,J1~'lumr1~u1n~ 2 

3.2.3 

'vi1fll'j~n,11~mrn1111m::; vifl''Vl1-:i"" 3 1u,;,01~v-:i 'lmh-:i i u~ 27-30 nua1au 2566 'V'l1J11 

ri1u 'lmy~~m,11nvifl'~::;1uoon (E) i~aiJr1111J111 'lwM1-:i 0.4-1.8 mis ~~1rluf oa" ::; 27.78 'llv-:i'li1-:i~'vi1m'j 
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q V d q 

\1111H'YI 3-3 Ntlfll1~11\l1~ tnUll1111tl::::'YIH'Yll-.ll.UJ 

' ' V q V 

1:t:'tt1H1'U'YI 27-30 fl'Utlltl'U 2566 

fl lUH;-rn )J 1tlo11c»~~m1,i1hn,i (%) 

• "" d : ill~IUH?l't'i1::Ul'f1~1'¥j 

0.4-1.8 m/s 

nftYIHt'liJ 

N 0,00 

NNE 0.00 

NE 0.00 

ENE 2.78 

E 27.78 

ESE 0.00 

SE 0.00 

SSE 0.00 

s 0.00 

SSW 0.00 

SW 1.39 

WSW 0.00 

w 0.00 

WNW 0.00 

NW 0.00 

NNW 0.00 

1lil 41.67 

nmnu (<0.4 mis) 58.33 
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o u d : 
mu fltT .:J~n1:::mnu1'1 

22.7% 

17% 

11 .3% 

; WEST 

SOUTH 

28.4% 

WIND SPEED 
(mis) 

- >=11.20 

• 8.50-11 .20 

• 5.80-8.50 

• 3.60-5.80 

1.80 - 3.60 

• 0.40-1 .80 

Calms: 58.33% 

v1Jn ffo1m'a 41n'R 

3,J~ 3-3 UtTvl.:JUN'Urr.:Jnt1nHiU.J 'nlfll1g)'j1i)'Jv11:::'t"i1H1'U~ 27-30 O'UtntJ'U 2566 
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3.3 

3.3.1 
0 .,. 

fll'l~l!t!'l,Hll'l 

v;W,1 ffa1fflt1 tho'~ 

u1'1J'YI "11.J~,:j l~'W iTHJ'U!rl''l-rl'l ffe.l'WCJftHl'Yl'Wt 1l1f1~ '111fl1H)'j1111~'j~i'I.JlfftJ-:Jm~tJ 24 'IT111.J-:i 

(Leq. 24 hr) 11'1~'j~i'I.JlfftJ-:Jt,TQ'~ (Lmax) tri'Wl1'11 3 1'W~tll~tl-:J 'lw1h-:i~iifl1'j~11'U'W-:11'W~11.Jilfl91'1Jtl-:J 

1m-:Jfl1'j 1rle11'U~ 27-30 tl'Wtlltl'W 2566 1~ti1i'1flie1-:iile1 Integrating Sound Level Meter ACO 6236 1~tivi1 

fll'j~n11i~ 1uu1 rn:u ~m~1111~ "l~f u1:rnm~V1u111mii'ti-:ii-:i i1mu 3 ·mntl cjf ,:i1rlu~~1~ti1tiu~~n11i~ 

f1Ulfl1'\"ltllfl1fl'l'U'IJ'j'jtJ1fl1fl' flt) (i-:J'jil~ 3- 1) . ~ 

3.3.2 

St. I 

St. 2 

St. 3 

0 QJ ~ : 

tn'W flft-:J~'\"l'j~'IJ1'Yl'W 1~ 

91 9 91d l d<; 91 .,. .., 
'IJ1'WHl:Jt:)'j 1fl'11fl tJ-:J'\"l'W'YI ! f1Hfl1'j'Yl1-:J~ l'W'YI fl'~~1'W~ fl 

91 ~ 91 "' l d <; 91 "' "' "' '191 'IJ1'WHl:Jt:)'j !f7'11fltJ-:J'\"l'W'YI !flHfl1rn1-:J~l'W'Ylfl'~~1'W~fll'i1tJ-:J ~ 

11lflf-1'1fl1'j~'j1111~'j~i'I.JlfftJ-:Jm~tJ 24 'IT11m (Leq. 24 hr) 11'1~'j~i'I.Jlfftl-:l\!-:l"J'~ (Lmax) tri'W 

11'11 3 1'W~tll~tl-:J 1ll'W1'W 3 mntl 1rlt11'U~ 27-30 tl'Wtlltl'W 2566 1Jf-l(lfl1'j~'j11)1~ 'l'W~l'jl-:J~ 3-4 llcl~'jltJ-:Jl'W 

f-1'1fl1'.i 11m , ~li'lumfl f-l'W 1n~ 2 

' ' CICI CV CV Cl CV 

i.Hl1'1-fYl\ll'i1 il1~ 1ll't1\ll'i1il1~ 
Leq. 24 hr Lmax 

0 QJ ~ ~ 
I . tn'W flft-:i~'\"l'j ~'IJ1'Yl'U1~ 27-28/09/66 54.8 90.4 

28-29/09/66 55 .1 90.6 

29-30/09/66 55 .3 90.9 

V ~ ~ d ~ d~ 
2. m'WHl:lt:)'j iflmflti-:Jl'l'W'YI 1m-:imrn1-:i 27-28/09/66 56.1 91.0 

91 "' "' ~l'W'Ylfl'~ ~1'W~fl 28-29/09/66 56.3 91.3 

29-30/09/66 56.6 91.7 

91 9 91 d l d <; 
3. 'IJ1'WHl:Jt:)'j 1fl'11fltJ-:J'\"l'W'YI !flHflU'Yll-:J 27-28/09/66 57.4 93 .2 

v ~ QJ d ~v 
~l'W'Ylfl'~ ~1'W~fll\ltJ-:J !~ 28-29/09/66 57.7 93.6 

29-30/09/66 57 .9 94.0 

"1\ll'ijlll 70 115 

"1\ll'ijlll 1.J1~'ji1m~irnii'ti-:i 1~ti'Yf1"lil il'j~fllfl'flru~mrnm'j~-:J111~"'ti:1J11lf-:J'li791 'i1U'IJ~ 15 l'l.fl'. 2540 
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3.3.3 ff1UNtlfl11~111l1~1~~'UAfftJ\)1UA~lel'l-!fl\WltlU 2566 

'illflf-1'1fll'.i\91'.i1'il1~'.i~irnffu.:im~u 24 '1711m (Leq. 24 hr) U'1~'.i~irnffu.:itr.:iey~ (Lmax) !~'U 

nm 31'U~el!~t1.:i \1l'U1'U 3 fft'ITW 'W'IJ17 1:Yl'WmY.:iCJJ'W'.i~'I.Jl'VlJ1'Yj iifi1 Leq. 24 hr t1tjl.'U'lf1-:J 54.8 - 55.3 1~'!f!'IJ'1(1t1) 
.c:::1 , l(i\ , ,:::\ 91 9 gJ ,d ,l di 'JJ ~ QJ .c:t , 

U'1~l.Jfll Lmax ti~ t'U'lf1-:J 90.4 - 90.9 !~9H'IJ'1(!tl) , 'I.Jl'U'.illlQ'.i tflM'lU-:l'W'U'Vl tfl'.i-:Jfll'.i'Vll-:Jm'U'Vlff\91~1'U\9lfl l.Jfll 

Leq. 24 hr t1tj'lu'lf1.:i 56.1 - 56.6 !~'lf!'IJ'1(1tl) U'1~lJfll Lmax t1tj'l'W'lf1-:J 91.0 - 91.7 !~'lfl'IJ'1(rn), ii'1m111g'.i 

9 j/ .c:::1 .l di 91 e. QI .i=t 9 'JJ .c.t , '9 , .q .c:t , 

1fl'1lfW-:l'W'U'Vl 1fi'.i-:Jfll'.i'Vll-:J~l'U'Vlff\91~1'U\9lfl!UU-:J 1\91 l.Jfll Leq. 24 hr ti~ 1'U'lf1-:J 57.4 - 57.9 !~9H'IJ'1(!tl) U'1~l.Jfll 

Lmax t1tjl.'U'lf1-:J 93.2 - 94.0 l~'lfl'IJ'1(!tl) ~-:JlJfllt1tji.umtucnmm11m~i'lJlffU-:J 1~uvt1 itl \9111.JU'.i~fllff 

fitu~fl'.i'.il.Jfll'.i~-:JU1~~tll.JU'H-:J'lfl~ U'IJ'IJ~ 15 'W.ff. 2540 (f11fif-l'U1fl~ 3) ~flll'l'U~l.ttfll'.i~irnffu.:im~u 24'1711m 

(Leq. 24 hr) iifi1 i;t1J!fi'U 70 !~'lf!'IJ'1 (!ti) U'1~fll'.i~i'lJlffU-:I\T .:icy~ (Lmax) llJ!fi'U 115 !~'lf!'IJ'1(!tl) U'1~lJfllt1tj 

'l umtu en l.Jl\91 '.i i l'U fl 1'1.JfJ l.J'.i~i'IJ!ffU-:JU'1~fi 111.J i'U ff~! 'Vltl'U 'ill flfll'.i 'l'i7!'11 ~tl-:J'H'U 

'Vlf'WU1fl'.i1i'.i'.il.J'lfl~lm~~.:i111~~tll.J U'.i ~fllff'.il'lffi'il'illl-Jl'Ufllll 1'U~ 29 'li'U1lfil.J 2548 vin111'U~fll'.i~i'IJ 

lffU.:J'illflfll'.i 11J'IJ~!m~dt1U'H'U l.'Ufll'IJ 24 '17111.J.:i ~tl-:J llJ!fi'U 70 !~'lf!'IJ'1(!tl) U'1~fll'.i~i'lJlffU-:I\T-:liJ'~ (Lmax) 

i1J1nu 115 1~'lf!'IJ'1(rn) l'.Jflfft11u~'l'i1fllrn'.i1'il1~ 

' _ t:;! <=l "" OJ OJ <=l 61 I <:t I 4 _Of OJ 

3 .3 .4 AtJ'i tl'Unltl'UNtl fll'i ~~~ UJ~ 11111~1~~'1.JAff tl -:J ! U 'ti 1\)'tlf-1 lU l.111lUtNu 1111'1.JU 
'I 

11'11 3 1u~t11~t1.:i'lu'lf1.:i~f'-11um'iluo.:iu'il~uu (1~t1unuuwu 2566) ·rilfll'.i~'.i1'il1~\i1u1u 3 ffmu i~mi 

'IJ1 ntu rl1tl' nmcirm~m'VlJ l'Yj 'IJ1 ntu ii'1m 111 Q'.i 'l n~tfi u.:iJu~ 1 m .:i fllrn1.:i~1u viff\91~1u \9lfl U'1~'1.J111ru ii' 1u 

'.illlQ'.il.fl~1fiu.:iJu~1m.:ifllrn1.:i~1uviff\91~1'U\9lfl!~u.:iM (\911'.il-:J~ 3-5 1m~1tl~ 3-4) 'W'IJ17 l'.Jflfii°.:i1m~vf.:i 2 

i'lfu ~'l'i 1 fll '.i\91 '.i 1\J1~iifi1t1 tj'l umtu "¥1" 7\91 '.i 11u '.i~irnff u.:i 1~uvi'1 itl \9111.Ju'.i ~ fllfffitu~ m '.i "fll'.i ~ .:iu 1~~t11.J 

U'H-:J'lfl~ U'IJ'IJ~ 15 'W.ff. 2540 (fllfif-l'W1fl~ 3) ~n111u~ l.ttfll'.i~irnffu.:im~u 24'1711m (Leq. 24 hr) iifi1Mi1J1nu 

70 !~'lfl'IJ'1 (m) U'1~fll'.i~i'lJlffU-:I\T-:liJ'~ (Lmax) llJ!fi'U 115 !~'lf!'IJ'1(!tl) U'1~lJf11t1tji.umtucnl.Jl~'.i!l'Ufi1'1.Jf'Jl.J 

'.i~irnffu.:iu'1~fi111.Jiuff~1V1t1'U\Jlflfll'.i'l'i 1mi'.it1.:ili u \9171.JU'.i~fllffm~m1.:i'Vlf-wm m 1i'.i '.i 1.J'lf1~1m~ ~ .:iu 1~~t1" 

U'.i ~fllff'.il'lffi\J\Jl'l,Jl'I.Jfllll 1u~ 29 'li'U17fil.J 2548 ~n111u~fi1'.i~irnffu.:imnfll'.i 11J'IJ~U'1~dt1t1liu'lum'IJ 24 

'1711m ~tl-:JllJ!fi'U 70 !~9f!'IJ'1(!tl) U'1~fll'.i~i'IJ!ffU.:Jff.:Jff~ (Lmax) llJ!fi'U 115 !~'lfl'IJ'1(!tl) 'Vlflfftll'W~'l'ilfll'.i 
~ q q 

\91'.i 1\11~ ~.:iun~.:i 'l tt1liu 11 n\Jm '.i" fll'.i~11ilu.:i1mrn.:i 1 m .:ifll'.i 'lu'lf1.:i~ f'-11um i1Jri .:ii:-1'1m~'Vl'IJ~1umrni.:i 

QJ d I ,:::\ q 3/d .l .d1 I I 61 
'.i~~ 'IJ!ft'tl.:J\lHJ'IJ'.i!1tu'ljl.J'lf'U lfl'1lfitl-:J'W'U'Vl lfl'.i-:if11'.il!~tltll.:J I~ 
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w 
I 

""" ~ 

v;irn iia1rii'c, ;i 1nA 

m'iH~ 3-5 1muu1num.ifltn'i~v1miifl'i1'il1vt'i:::~rniiu-.:i1u~1-.:i~~huii1'iluo-.:iiffl,JUU 

V "' "' 'i::: vt 'UltTU--3 [IY1911'Ufl(lel)) 

. 
Leq. 24 hr V "' V 

1'U'flfl'i191YI 

St. 1 St. 2 St. 3 St. 1 

22-25/02/65 54.0 - 54.5 55.3 - 55.8 56.6 - 57. 1 89.6 - 90.1 

27-30/09/65 54.3 - 54.8 55.6 - 56.l 56.9 - 57.4 89.9 - 90.4 

22-25/02/66 54.5 - 55.0 55.8 - 56.3 57.1 - 57.6 90.1 - 90.6 

27-30/09/66 54.8 - 55.3 56.1 - 56.6 57.4 - 57.9 90.4 - 90.9 

mm! rn 70 

'Jllll 1J111Vl 1J.J~.:J 1gu11nnmli.n11 fl'el'UCJfm!Vltlfl ~,n~ ' 2566 

ii1m1rn : m~1J1m:::irnii't.1.:i im.1-rl'1 hJ 1.h:::mrrriru:::mrnm1~.:i111~~tJJ.Jlll1.:J 'b'l~ mfo~ 15 vrn. 2540 

m1:::m~1 Jltl fl 11lrJm :::irnffa.:i1m:::ri 111.Jti'u 'ff:::1 'Vltl'U 'ill fl fll ':i 'ri1m "tl.:J'tt'U ~ 1mh::: mrrm :::m 1.:i 

V1ivw1mli':irn'll'1~m1:::~.:i111~~tJJ.J 1.h:::mfl':il'll'fl'il'ill~l1Jfl1J1 iu~ 291itl1lflJ.J 2548 

'ttlllE.1111~ : St. 1 
~ 0 QI i/ : 

mnrumun'ff.:i~m:::rnVlm'Yi . 
"' $1 i 9,ld ~ .d.:r gJ .Q QI 

St. 2 = U':il1tU1Jl'U':illllJ':i fl'1lflf.l.:J'Yi'UV1 tfl':i.:Jfll':iV11.:J~l'UVlfl~:::1'U~fl 

"'> $1 i $1 d ,l ""'i $1 "'> "' d i $1 
St. 3 = mnrurnu111JJJ':i nmria.:J'Yi'UVl 1m.:imrn1.:i~1'UV1fl~:::1u~m,w.:i ~ 

MINING ENVIRONMENT CONSUL TANT CO.,LTD. 

Lmax 

St. 2 St. 3 

90.2 - 90.9 92.4 - 93.2 

90.5 - 91.2 92.7 - 93.5 

90.7 - 91.4 92.9 - 93.7 

91.0-91.7 93.2 - 94.0 

115 

MM _SJ: SILAPICHAl/2023/SEP/f ABLE3-5.DOC 



111ii'n 5 flntrow 1hri~ 

dB(A) Leq. 24 hr 

70.0 
65.0 
60.0 

..................... .......................................................... .................................................................... 1J1fllJ'1'U. = .. 70 dB(A)········ ················ ·· ·················· 

55.0 >-
50.0 ~ 
45.0 
40.0 >-
35.0 >-
30.0 ~ 
25.0 >-
20.0 
15.0 
10.0 
5.0 
0.0 

54.5 
"54.0 

22-25 fl .'l't. 65 

.54.8 
54.3 

27-30 fl.V. 65 

_55.0 
54.5 

22-25 fl.Vt 66 

I 

55.3 
54.8 

27-30 fl.V. 66 

JU~ 3-4 fl'Ilntmtn.JtlitJlJNflfll'ji;)'j1\l1~'I::~'UlfftJ.:jlfl~tJ 24t112-1.:i31uPi,urle.:i 

\J;11Wff1Uflff.:!~vt'I::1JlrtJ1Yj1U,h.:i~j}hum;iuii.:iu;i~uu 

dB(A) 

120.0 -
110.0 -
100.0 • 
90.0 -
80.0 -
70.0 
60.0 -
50.0 
40.0 -
30.0 
20.0 -
10.0 -
0.0 

90.l 
89.6 

90.4 
0

89.9 

Lmax 

1J1"1!7'U = 115 dB(A) 

90.6 
"90.1 

90.9 
• 90.4 

22-25 fl.ft. 65 27-30 fl.V. 65 22-25 fl.ft . 66 27·30 fl .V. 66 

' ' ,J .ct, t ... J _f":! ct u u ct u t 4 J fl 3-4 (VIE>) fl'IlTillJ'ItJ'Ul'rttJlJNflfll'ji;J'j1;:J1~'I::~unrn.:ig.:iq~ 3 1UVl61U6.:! 

u;11wn1unn.:i~vn::mr1J1fj1u1i1.:i~rhui.J1;:iuii.:iu;:i~uu 

I 

' 

't12-lltJl't19J : l.11'il'.iJl'Um1JfJlJ'.i::i1J1ii't1-:i i,1t1~11,J 'il1mh::m!'l'l'ltu::mrnm'.i~-:i1nflirt:ilJ11'11-:i'l11~ ~tl'1J~ 15 Vi.fl'. 2540 

!l{ltlJl'il'.i Jl'U i'111JfllJ'.i ::i 1J!fftl-:J11"::i'l 11lJt4''1.J ff::1'¥i t)'I.J lllf1fll'.il'i 11 '11 i'.it:i-:J'n'U 'illlJ,J '.i:: flll'l'm::'¥1 '.i 1-:J'Yli'Vitilm 1i'.i '.ilJ'lll~!m:: 

~,:i1m1irt:ilJiJ'.itflll'l'll'l1nlllll'411Jf11fl 1'1.J~ 291l'U11i'llJ 2548 
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111ii11 5 "nirow ti1rin 

dB(A) Leq. 24 hr 

70.0 - ..... ............ ......................................... .... ...................................................... .... ............................ ~.~~.'.J~~.: .. ?? .. ~~.~.~~ .......................................... .. 
65.0 >-
60.0 - 55.8 
55.0 >-
50.0 

• 55.3 

45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

22-25 n.'l't . 65 

.56.1 
55.6 

27-30 n.6. 65 

.56.3 
55.8 

22-25 n.'l't . 66 

56.6 
56.1 

27-30 n .6. 66 

"" !II , 91 4 ..( .cit SI C\ u 'I f .ci f .ct cv 
'U111W1.Jl'U111!1,t)1 flflltltl~vt'U YI I tl1~fl11Yll~fll'U Ylff Vl:::'l'UVI fl I 'U'll'l~YINl'Ui.tli'l'U tl~'U i'l11J'U 

dB(A) 

120.0 -
110.0 >-

100.0 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

90.9 
90.2 

' 

91.2 
"90.5 

Lmax 

lJ7~1!7'14 = 115 dB(A) 

91.4 
"90.7 

91.7 
"91.0 

22-25 n.'l't . 65 27-30 n .6. 65 22-25 n.'l't . 66 27-30 n.6. 66 

' ' ... 14 f ,.J ... r:! .:::I CV U .el U f ,4 
JuYI 3-4 (fl6) fl11TilU1tl1JIYltl1JN~fl11m'lil1~1:::~1JltTtl~g'~tJ'~ 3 'l'UVl6l'U6~ 

... !II , ~~ A .ci~ ii C\ CV 'I ' .ci' .ct u 
1J111W1.Jl'U111!1,t)1 flaltltl~vt'U YI I fl1 ~fl11YIH~l'U 'riff Vl:::'l'Ufl fl 1 'U 'V'l~YINl'Ui.tlil'U mu i'litJ'U 

' 

' 

'Hilltll'HPJ : mm11-um1Jf)lJ1:::irnffv~ lflvJ111l 111mh:::mi'fflru:::mrnm1~~111'1~{)lJll1'1~'!f19i 'Q'U1J~ 15 vrn. 2540 

m1:::m11111-um1J~m:::irnffv~1m:::m1JJiun:::1vi{)'U~1flflWvi11'11i'.iv~i1-u 111JJ1l1:::mi'fm:::V111~'¥li'vw1m1i1rn'!f19i1m::: 

~~111~H~
1

VlJ1lltfl1i'f71'lff1~~1'411Jfl1fl 1'U~ 29 fi'U11fllJ 2548 
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viiJ'n 5 nntrow i1tifl 

dB(A) Leq. 24 hr 

70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 -
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 

.. ........ .......... ........................................ ................. .... .......... .... .................... .. .................. .. .......... 1J1~lJ1'1J. = .. 70 dB(A) .............. ........ .... ................ .. 

0.0 

dB(A) 

120.0 -
110.0 -
100.0 -
90.0 -
80.0 -
70.0 
60.0 -
50.0 
40.0 -
30.0 
20.0 
10.0 
0.0 

57.1 
• 56.6 

22-25 n.~. 65 

.93.2 
92.4 

22-25 n.~. 65 

I 

.57.4 
56.9 

27-30 n.o. 65 

93.5 
"92_7 

Lmax 

27-30 n.o. 65 

I 

.57.6 
57.1 

22-25 n.~. 66 

1J1~1J l'IJ = 115 dB(A) 

93.7 
"92.9 

22-25 n.~. 66 

57.9 
57.4 

27-30 n.o. 66 

94.0 
• 93.2 

27-30 n.o. 66 

' ' ... 1-Cil f ... J _t:! 4:( U U -Cil CV f 4 
JIJ'fl 3-4 (Vlt>) fl11Til1J·n11.J1'fltlllNam,vi11il1v11::v1lJUTt1.:ig-.:iqv1311-IVlt>l'Ut).:J 

"" !II , II 4:4 ,I .,J~ II .c:i. u Cl 'I~ t J t 4 u 
ll111tulll'U1UIQ1 flalfltl.:JV'IU'fl l fl1.:Jfl11'fll.:Jvll'U'flf'IVl::1UVI fll iltl.:J &VI l U'ti1.:J'f1Nl'Uill il'i-10.:JUililll'U 

'tlllltll't19J : m~'l17'Utn'Ut}Jm:i1.J1fftJ~ L'1t1i11tl ~11Jtl1 :::mtrfltu :::nn1Jm1~~u1'1ifo1Ju'l1~'ll1~ ~1J'U~ 15 'Vi .fl. 2540 

1m:::m~'lJ7'Ufl1'Ut}1J'l ::: i1.J1fft1~1m::: fl111Jiun-:::1viou\J1nmll'i11'11lio~llu ~11Jtl1:::mflm ::: 'Vll1~'Vli''VitJ7m1ilrn'ln~1m::: 

~~U1'1if01JU'l:::fl1fll1'llf1\J\J1'1jl'Uf1'1fl 'J'U~ 29 'Il'U11fl1J 2548 
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vi11n iio1ni'll !11ti,;i 

3.4 

3.4.1 0 "" 

fll'l~l!U'l..!fl11 

u1li'Vl 1:u~-:i l~'U 1-:rn:iimlwi flt)'U'l1'lll'Vl'U~ ,hn~ 'Vllfll'.i~'.i1'11~11Htl''UiY::;1vh:imJw::;~iirm· 

';i::;1ii~'l-1'Wll'l11hl-:i'IJtl-:J ifl'.i-:Jfll'j 1~e.11i'1fl1tl-:ii'.itl~'.i1'11~m-:itl''Uff::;l'ntl'U (Seismometer) ~..rt) Instantel Model 

MiniMate DS-077 ~ii:\i~mllJffl:i.Jl'.it1'\Jtl-:Jlfl1tl-:ii'.itl l'Ufllrn'.i1'11~fllfl11lJl11tl'4fllfl (Peak Particle velocity) 

'\Jtl-:Jfl~'Utl''Uff::;1vitl'Ui~i-:i111?i 0.254 :u1;1~1:i.Jm/1 'Ull1 ~'UiU fllfl'lllJt (Frequency) tl~l'U'lh-:i 1-l00 1i{~CJi' 

1m::;1mri-:ifum-:it1~tllfllfl' (Microphone) f11'1-1'U~~'.i::;iu 140 1~cii1u1;1 (lltll;l) i~e.iv\'1mrn'.i1'11~1'Uu111w~fll~ 

i1,i::;1~frnrnm::;V1u~1:i.Jm~rn1'.i<1 ~f11'1-1'U~ i1'U1'U 2 ffmu fiO (i-:i'.iU~ 3-1) 
"' 

I. u111W'\JtllJIIUJ;l-:JU'.i::;'Vll'U'U~'.i (~n~ 0634378 ~::;i'Uoon, 1946806 1'11'UO) 0Vl11-:J\1lf) 
"' 

3.4.2 

' ' ,, 
'li1-:i11m 16:00 'UlWfll 'V11fllrn'.i1'11~fl~'UiY'Uff::;1vitl'U 3 ll'U1 fitl ~llJU'U1'VllW-:J (Transverse) U'U1i-:i 

(Vertical) 1m::;11'U1e.J11 (Longitudinal) i-:i~l'.il-:J~ 3-6 111;1::;';ileJ-:Jl'UJ:-.11;lfll'.i11fl'.il::;111'UfllflJ:-.l'U1f)~ 2 

.. ~ 

"°tl1U\llnil1\ll 

1. 'U711UJ'IJ'el1J11tlM1h :::minr~'i 

iuvi 29/09/2566 mn 16.00 u. 

2. 'U1nruu1u'i1'1,JQ'i1mr1iliu-:i 

.!I .,;., " "' 
'W'U'Vl 1f1Hfll'i'Vll<lfll'U'Vlff 

iuvi 29/09/2566 nm 16.00 u. 

f111JJ0 : Hz 

d 
fl'JllJI 'i 1'el'\.j fllfl {fHJ'fl : nun/sec 

rilfll'i'IJIJfl : mm 
d d :, Cl 

fl'JllJl'i1'el'\.jfllfll 'iHWm 3 'Vlff'Vll<I : min/sec 

IIHfi'fl'ellfllff : dB (L) 

fl11JJ(l : Hz 

d 
fl'JllJI 'i 1'el'\.jfllfl t,' <I 'iJ'fl : min/sec 

ri1m'i 'IJ llfl : mm 

d ..J :'., ~ 
fl'JllJl'il'el'\.jfllfll~HWm 3 'Vlff'Vll,:j : mm/sec 

IIHfi'fl'ellfllff : dB (L) 

ihn 1i~li'Vl i:i.Ji1.:i 1~'U 1--:inrwrl''W'tl flfl'Wiml'Vl'W~ ,11n~, 2566 

"' ... 'flft'flHfli:l'U 

Transverse Vertical Longitudinal 

24 

0.702 

0.00422 

<0.254 

26 

0.765 

0.00629 

1.24 

115 .0 

<0.254 

27 

0.956 

0.00648 

<0.254 

'ttlllUl'tt(,J 11m1lfl1'.i'IJ'Uvin~1'.i ::;~'1Jfl1llJi'Wm:avifl'WlrlflmllJl11fl'4fllfl (Peak Particle Velocity' PPV) 

"' , t , ~ ~-1 
lJfll~.:JU~ 0 .254 mrn/s 'IJ'U !lJ 
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' 
3.4.3 

_, QJ QJ ~ ~ QJ 

tl"Jufrn fll'l ~11'\l1~U 1 ~ tllHY~mo iu ~o U flUtl ltlU 2566 
qo 

'illf1f11'.i\ll'.i1'il1\Plll'J -:i-k1-nr::: rvitJ'U'illf1f11'.i';i :::tU\P1'11ti ll'l1Utl-:J'lltl-:J ir1Nf11'.i 1rlt11'U~ 29 nwrn.J'U 2566 

(i-:J\111'.il-:J~ 3-6) cl1-:ivrnim-:im'.ii;illmru1111m ::: 1u\P1U'.i ::: 1Jlf.U 108 rihni'wio-:i'\11:::~1-:i ~l'U1'U 2 m,nu . 
flllJl'.ifl\ll'.i1'il1\Plfl~'Ua'mr:::1vlt1'Ul~l'fitJ,:J l mnu fit) 'IJ111f.U'lltl'IJIIU1;1-:JU'.i:::Vll'U'U\ll'.i t1tj'l1l-:J'illf1~\Pl~Vllf11'.i 

.,. liJ .,. i" .d ., .,. " l .,.. A d1 
'.i:::t'IJIPI 1um-:iV1rl' 111 U'.i:::mru 420 ll.J\11'.i t'Ut1-:J'il7f1Hl;lf11'.illl'.i1'il1\Pl'llt1-:im11rurnm111t1'.i nmr1t1-:i'W'UV1 f1Nf11'.i 

" .,. ., ' , ,1 di liJ.I " .,. ., .I ., ., 
Vll-:J\Pll'UV1rl'\ll:::1'U\llf1 t1~'111-:J'illf1'W'UV1 fl'.i-:Jf11'.i UJV11-:J\Pll'UV1rl'\ll:::1'U\llf1 lJ'.i::::J.Jlf.U 630 ll.J\11'.i lJ'.i:::\Pl'IJf11UJ 

a''Uff::: t'Vlt1'U1rlt1r117lJl71tll-Jfllfl (Peak Particle Velocity) iirhtl't1vn11 0.254 ii1;1~1l.lm/1 m'Vi i-:iilJmmrn 
I I I ~ 

\ll'.i1'il'O '1.Jfft)Jtl.Jlf.U i'l~mYt!ff::: l'Vltl'U ,~ CJ5,:jfll)Jl'.iflff1UH/;l Mi-:iu 

• 'IJ111w,it1'1J111.hmh:::rn'U1J\>l'i cl1-:it1tj'l11-:i'il1n~\P1~V11mn:::1u1P1 ium-:ivir1illi' U'.i:::mru 420 tl.1111'.i 

'W'IJ11 fll1Jl'.ifl1\Plftlf111l.Jl71tll-Jfllfl\1'-:Jcy\P1 (Peak Particle Velocity) l~t1tj'lm1'U1t111 (Longitudinal) ci1-:iiiftl 

1vi1n'IJ 0.956 1Jl;l~ll.J\ll'.i/1'Ul'Vi ftlf11ll.J~ (Frequency) iir111vi1n'IJ 27 l~l\1191 1m:::ftlf11'.i'll'il\PI (Peak 

Displacement) J'.ir111vi1n'IJ 0.00648 lJl;l~ll.J\•l'.i i1P1t1J'.ir11mll.ll71tll-Jfllfl\l'-:J"J'IPlm~Vi-:J 3 ll'U1 (Peak Vector 

Sum) tviln'IJ l.241Jl;l~ll.J\ll'.i/1'Ul'Vi 1m:::ll'.i-:ifl\Pltllf1lrl' (Air Pressure) J'.ir111vi1n'IJ 115.0 I\Pl;l'IJ/;l (lltl/;l) 

1rlt11.i lltl lH/;l f11'.illl '.i1'il1\Plft lf11ll.J~ (Frequency) \l'-:J"J'IPI ~ I~ 'illf1 f11'.i\ll '.i1'il1\PI i 'Ull'U 1011 

(Longitudinal) ~ iift 11vi lfl'IJ 27 l~l 11191 I Ullli V'IJl'Vi tJ'IJ f1'1Jft llJl\11 '.i ijl'U f11ll.J J'U ff:::l'Vltl'U 'ill f1f11'.i Vlll'\1 Utl-:J'H 'U 

1111:1Ju'.i ::: mfl'm:::V1'.i1.:iV1fwv1m1i'.irn'lf1~1m:::~.:iu11P1~f.l:1J th ::: mf1''.il'lffi'il'ill'\.Jl'Uf11fl i'W~ 29 i'U11r1:1J 2548 

cmr1H'U1n~ 3) ~n1'11'UIPl'ltt'ft1m1"~ 211~f111ci' vt1l.l'ltt'iir11m1l.l1'i1vl-Jmr1cy-:iey1P11~111n'U 33_9 ii1;1~m111'.i 1 

im'Vi 1m:::f11'.i'll'O\PI 111ln'U 0.20 lJj;j~ll.J\11'.i u~i'U'llf.U:::~ftlf111:1Jl71tll-Jfllfl\l'-:J"J'IPl~\ll'.i1'il1\PI l~'il1-:J'illf1f11'.i'.i:::lU\PI 
y y y 

ll1l'Uflf-:iu iirh1vi1n'IJ 0.9561Jl;l~l:IJ\ll'.i /1'Ul'Vi 1m ::: ftlf11'.i'll'il\Pllviln'IJ 0.00648 lJl;l~ll.J\ll'.i i.:it!'U 'il ::: l~'Ul~':ll 

ft 1~ 111 '.i 1'il 1\PI i ~ fi-:ir1-:iii ft 1t1 di 'Utnru ~ m 111 '.i tl'U r11rn a''U ff ::: 1vi t1'U 'il 1 n f11'.i Vlll'\1 ilv.:i 111 rnu '.i::: mr1m ::: Vl '.i 1-:i " ., 

V1f'Wt11f1'.i1i'.i'.il.J'lfl~lm:::~-:ill1\Pl~tl:IJ U'.i:::f11rl''.il'!fn'il'illl-Jl'Uf11ll 1'U~ 29 i'U1lfl:IJ 2548 i.:inri11 ff1'Uftl 

llHfl\Pltllf11rl' (Air Pressure) ~\ll'.i1'il1\Pll~i.:inri11,i'1-:i~'U iift11vi1n'IJ 115.0 l\Pl;l'IJ/;l (llf.ll;l) t!'U 1rltlihm 

llli tJ'IJl'VitJ'IJ nm :::i'I.Jf11'.i Vlll;ll tl'lltl-:Jfl ~'U j;jl.Jfl\PI 'illf1f11'.i '.i :::lU\Pl'illf1f11ll.Ji-:i'llt1-:Jlff tJ,:J U'.i lf1!] 1lftl~\ll 'J 1'il1\PI i~ 

'il1 -:i 'illf1f11'.i '.i ::: IU\PIV-:Jfl-:Jt1tjl'Ulf)f.U ~~'il::: ilJntl i tt'1n\P1f11ll.JlfftJ'11 ltJ~tl~ -:iu~ nfff 1-:J l\PI "l 1m::: v-:i1tl'U ft l~~l f111 

ftTtT-:J"J'IPI [ 140 l\Pl"!fl'IJ/;l (lltll;l)] ~'ffl'Uf1f11'.i !'11l)tl-:Jlli'llfl-:JU'J ::: l'Vlf1'ff'11f itlll..l1 f11tltll.J'.i'l.J i~ (fllfli:-l'U 1f1~ 3) 
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v;irn iia1nw11 Dlt1R 

3.5 

3.5.1 

., 
~ d o 

fl 111 ! fl "l l ~ l'i fl tlUll'VfU 1 
'I 

0 ~ 

fll"lvll!'U'Ufll"l 

'I.J1'hl'l'l 1:u~~ 1iu11:n:rw1lYu'l'l i'leJ'U'lfml'l'l'W' ~1ti~ Ml11m11~m11mhnl1~h~u ~1mu 1 'ffmu 
~ ' ~ 

fieJ UeJ~fw1::;rrnu'luvluliim~nn (~ti~ 0631858 \ll::;1ueJeJn, 1949588 mi'.leJ) 1m::;fJW.f11'WihM~u ~1u1u 1 
d .et I o QI ,I ~ .<:::iia1 QI cl dt QI d_ QI 

'fftll'W i'lel '1.Jel'I.Jl~ll;l'ffl'Wfl'ff~C!J'W'J::;'I.Jl'l'l'Wl'Vj ('Wf1~ 0634513 \ll::;1'Welelfl, 1945289 1'11'Wel) llJel1'W'l'l 30 fl'\.Hm.l'U 

2566 (JU~ 3-1) ~-:.im11~rnm::;nn11m1::;'Hi!'WM'fi11ilum1\lll:Ulll\ll'Jjl'W'IJeJ~ APHA-A WW A-WEF (Standard 

Methods for the Examination of Water and Wastewater; 21st edition, 2005) ~~U'ff~~1iim1111~~ 3-7 

' .. 
,cf, l:lt..c:t C:, CV 1 .e..ct ~ cJ CV CV ' 0 

fll'H~'YI 3-7 Utfvl-l11ifll':ilflllfl16UH 11ifll':i11fl'Jl~'tt IH'l~fll':i':iflllltf.fll't'ifl16Ul-l'Ul 

.., .. .., 
yl'ti'Ufl 1111'1 'nil'Jv! 

pH 

Turbidity 

Total Suspended Solids 

Total Disso lved Solids 

Total Hardness 

" .., ' fl111f11JVl'J0!JH 

., 
~ d o 

3.5.2 fHl fll "l 1! fl "l 1~ l'i fltlUll'W'U 1 
'I 

.., .., ' -=rt,q.q d 
fll 'l'lfl'll ltT ill't'tVI 'J 0!1 H 'Jti'Jli'111:::'tt 

- Electrometric 

,d 
ll'lHtl'U - Nephelometric 

, d 
U'I/W'U - Dried at I 03- 105 °C 

,d 
ll'I/W'U - Dried at 103-105 °C 

,d 
ll'I/W'U - EDTA 

mnm111m1::;tt i'1 wm"Wil 1H1~u1m::;l'l Wfl 1V1il 1 M~u'I.J1 nw 'lmi'11'i v~vf u~ 1 m ~m1 
' ' 

~l'U1'W 2 
.::::tdta,,,d QI d ~ ,I ~QI d oQJ 

mnu l:Uel1'W'l'l 30 fl'Wtlltl'W 2566 :UH1;lfll'J\ll'J1'il1ll'l'Jl::;Ml'1Wfll'W'Wl~~\ll1':il~'l'l 3-8 1m::; 3-9 \ll l :U1;ll~'jJ 1m::; 

'JltJ-:.ll'WJ:.ll;lfll'.i1lml::;'H'l'Wmi'lH'W1fl~ 2 

v .e:&-=t ..::it. d 
yt'ti'U'l'lVI 'nil 'J 11'111::: 'ti 

Q..I -=- '1 ,v ' 
'J'U'l'llfl1JVl'J0!JH 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

' 

. 
4 < 0 

Nilfl11'Jli'l'H:::'ttfJWill't't'Ul 

,.., ~"'"'~ 1J0ytflVl:::fl0'U!'U't't'U'l'l !i'l'l.:Jfl11 

30/09/66 

7.7 

2.40 

<5.0 

455 

275 

,; 
nm 'I.J~'hl'l'l 1:uil~ l~'W hnm1rl''W'l'l i'leJ'WCJfoll'l'l'W~ 111n~, 2566 

5.5-9.0 

~3,000 

mmj]" 1'Utl1vf.:i~-a-::;rntte1timn n h.:i.:i1'U ,J-a-::;mr1m ::;m1.:iti\?lffll'lmrn 'iHJ'IJ~ 2 Vi.ff 2539 
~ . 
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3.5.3 

., 
tr1'l.kmil111ir1·n~'MfJWfll'Wil1ib~uhu~e1utruu1uu 2566 

,, ,, ' 
'il1flfl1'J1lfl'.il~l1fJUHll'ViU1UtJim1~mrw11.rvh1vi1m -rn1'J 'Vi1J11 iir11 pH ' Total Suspended 

I I i,I 'JI I 

Solids llrl~Total Dissolved Solids tJ~i'WlnW~lJllll'J!l'Wvif11'11'W~ 11fou1m1murnvit11Jtl1JlJllll'J!l'W'Ul'Vl-:Jvi 

n uiutJtJmlln h-:i-:i11-1 ·1.h~mflm ~'Vl'J1-:J~lllffl'Vimrn 'i1'U1J~ 2 Vi.fl. 2539 rl111 f ur11 Turbidity trn~ Total 

Hardness lJllll 'J Jl'WfJ-:J 
1
hJi~fl1'11'W~f'll 

1H 

' .. 
.c:t ~ d o 1 1,1.., , <!I QJ mnrn 3-9 N1Hll'Jg'l'j11'J11fl11~'t'ifJOA.fll'Yf'Ul g'l~'U 'Ul~{)'Ufl'U(Jl(J'U 2566 

w 
~ ' . 

NiHlffllflll ::: 't'it)tlUIWIUl 

' 0 QJ ,! : 
1J81Jlvlli:HT1UfHl.:J~'t'l'l::1Jl'flUlf1 

Q,,I .::t Q' ,v ' 
1U't'llfl1JVl18tJH 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

30/09/66 

7.9 

0.32 

<5.0 

965 

500 

ihn : tihf'Vl 1:uii.:i t0'U l1'Hl'Ut1~\,1~ fl 'e'J 'U'Jfou'Vl'Ui ~7tl'1 , 2566 

illVl-:i§lU 

6.5-9.2 

20 

1,200 

500 

'JJlm ,i ll.I : 'LI ':i~ mi'l'm ~'Vl 'i1•:m f 'V'lfl7m1i'i'i:IJ'lfl~Ui:l~~ .:iu1'1ft'e'J:1J iiti .:i flTH'U '1'n ii mnruct1ul:l~:1J1\ll ':i f11 'i l'U'V17.:J1 'lflf11':i 

rl1-nfonm!t1.:i tiut1um1i1':i ru itutm~m 'i~ ti .:itiu 1ui1 ti .:i~ .:itt1'1ftt1:1Jt~uvh1 'Vi .ff. 255 I (mructi' 'e'l'4 li:l:1Jt)' .:iiJ''1) 

., 
- I ""' cl o 61 !ii""' , <!t .., 

3.5.4 tY11Jf-.ltlil111!rl11~l1fJWfll'W'Wl ~(,l~'W 'W!~el'Wil'Wtlltl'W 2566 
C!t. r/ ~ I o Q.I r/ : I QJ ~.d .::!to ef 

'illflfll 'j 11m l~'VifJW.fll'Vi'U11Jtl1Jl~lJ;lffl'W mWJJ'Vi 'j~1Jl'Vl'Ul~ 'Vi1J11 VJ fl~'lf'W 'Vl \ll'J1,J1lfl'.il~'n 

iil'i wflumw C}1 lJl\ll'j jj'l'I.JfJW.fll'ViJ 1rn~1rl~ Hu1 lflfl 1,11m.h~mflm~m1-:J'Vl1'ViUlm li'.i'.i lJ'lfl~ trn~~ -:im~cr t)lJ 

1i tJ-:i n1M'W~Ml:imnw~,m~mmm'Ji1.J'Vl1-:i1 '!f1n1'J ri111 f unw1fo-:in1-1~1uirnmwey'lluflrnwi1tJ-:itiuiu11tJ-:i 

~-:iu1~crtllJl~1.J'Vh1 'Vi .fl . 2551 (~ltlflfflrnlflrl'I.J1fl~ 3) ~l~f11'111.J~lnWCl1tl~lJ;'llJ\!-:J"!~l1 ll~tlal-:Jl'J~\llllJ 

'Vi1J11 'Jl'l:IQ'J1'W''W~1iJ111-1utJ1J1~lJ;'li-:Jnri111umn .iu1nmvhi!u ri111 f uJ1~ml'l:IQ'J1'W'lJ~U1 1nfl 

Jwl1.Jll'1~~tJJ1rl'-:im~lJ 1w:Y11.J'Utl-:JllilJlW Total Suspended Solids l.ll\91 'J j111.Jfl-:J iili~n1'11'W~l'll H 
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11;irn ffO ltvWll OlnGJ 

., ' 
3.5.5 

_ I':! <:I .,. c/ O GI I .,S I ~ _Qf QJ 

fll'l AlJ'l tl'Unltl'Uf-Hl fl111A rl'l 1~ 'ttrltlUlll'i'U 1 AU 'ti 1~'tlffl U l.11111-A tl~tJfHl'UU 
q q 

~ ,I ~ I QJ 'l ,l de; 
'illf1f17'J"1lfl'j 1~11fJWflWfU 11Jtl~f1\ol~f1tl'U 'U'Vl'U'l'l t fl'.Mf11l 

(f1'UfJlt.l'U 2566) \olln:i~ 3-10 llcl~JU~ 3-5 'Vl1J17 iiri1 pH, Total Suspended Solids llcl~Total Dissolved Solids 

ti Qi 'Ulf1W CVllJ 1 \91 'j jl'U ~ f1711'U ~lJ f1fl f ..:J~l'l 1 f)l'j \oil 1'il 1lfl 'j l ~l'i 1rlm1 llJlllli' fJU 1vi fJU nu lJl \,'I 'j ! 1ml 1'Vi..:J~'j ~1JlfJ 

tltlf1'illf1 h..:i..:i11-.1 Ul~f11ft'm~m1..:i~\oltll11mrn 'i1'JJ1J~ 2 'Vl.ft'. 2539 rl111furi1 Turbidity Ucl~ Total Hardness 

lJl\ol'j j l'UU..:J 1iJ1~ f1111'U~ftl H 
rl111 f um J \91 l 1'il 11m 1~l'lf.J w m'Vltl 1ut1u 1~ 1 c1 rl1tl' n'ff ..:JCJJ'Vll ~ul'l'ltl 1~ 'l 1-.1 'lf1..:J~ Nl'U m 

'il'UO..:JU'il~'JJ'U (n'UfJlfJ'U 2566) \ollll..:J~ 3-11 11c1~1tl~ 3-6 'Vl1J11 1Jf1i'lfii~m1'il11m1~l1t1ftlt1Q'l1-.1mwcvf 

lJl\olljl'Uf.JWfll'Vltl1uw11c1~H'u11flfl \917lJUJ~mft'm~'l'ln..:i'l'lf'VlfJ7m1ilrn'lf1~1m~~..:i111~~t1lJ 1it1..:i n1111-.1~ 

mi mnw cvf uc1~lJl\oll mJ 11-.1 'l'l1..:i1'lf1mJ rl111f u ml ifo..:in1-.1~ 11-.1tn1i1Jw mum~ ml~t1..:in1-.1 'lmi ti..:i~ ..:iu 1~ ~tilJ . 
1,'.l'U'WEl 'Vl.ff. 255 1 (~Wf1tlll fllfl f-l'U1f1~ 3) ~ ,~f1111'W~lf1W CVlt1'41"lJn..:iir~ H 1Jf1flf ..:J~l'll f11'j\ol'j1'iJ1lml~l1 

u~mh..:i, 'jfi\,'lllJ 'Vl1J11 llElt"Jl 11-.1vf 1-.1~H'tl111-.1ut11J1~1"i..:imh1 '11-.1 f11'j~U1flfllvi7tl''U rl111f utl1~mlElt"Jl '11-.1 

vf1-.1~u11flfltll~'U!!cl~"5t1i.i1rl'..:im~lJ rl111f uillmw Total Suspended Solids lJl\olljl'WeJ..:J1iJ1~n7'11'U~ftl H 
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I 0, 0, T 

.ct -~ .c:1, ~ d o , QJ ~ ~ .::11 
vll'IH'YI 3-10 IU'.UJ1Jl'Yl£11JfHlfll'ivl'i1011fl'fl:::'Yifltuftl'Vi1.fl'UelYlflvl:::fH>U !U'ViU'YI fl1'1fll'i • 

Q.I d. Q' QJ I 

'l'Ul'llf)'U\ll'lflrJH 

~ .. 
fjlJfll'VfU1i 2565 

11'1.WW'U 2565 

~ .. 
fjlJfll'W'Uli 2566 

f)'\.j(Jl(J'\.j 2566 

mmim 

tllvl'if lU 

V o::t Q' IV I 

'l'Ul'llf)'U\ll'lflrJH 

~ .. 
fjlJfll'W'Uli 2565 

f)'\.j(Jl(J'\.j 2565 

~ .. 
fjlJfll'W'Uli 2566 

f)'\.j(Jl(J'\.j 2566 

.,; 
Yim 

)fl\ll'I§lU 

4 d 
fHlfll 'I\ll'nil 1 lfl'll:: 'tt 

pH Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) (mg/L) (mg/L) (mg/L CaCO3) 

7.8 2.62 <5.0 1,052 620 

7.6 2.29 <5.0 590 100 

7.9 0.38 <5.0 7 15 180 

7.7 2.40 <5.0 455 275 

5.0-9.0 - 550 53,000 -

u11I'Vl l:i.J~.:i 1~u11rn,.mluV1 flVtJcifruL'Vl't..1\91 i1ti~ , 2566 

lJl\Pl'.i!l't.Jil1vf.:i~'.i:::1J1flt:1t:1n'il1n h.:i.:i1u 1h::: mr1m:::'Vl'.i1·HJ\Plffl'l1mrn ~uu~ 2 l'l .fl. 2539 

pH 

7.8 

7.7 

7.6 

7.9 

6.5-9.2 

4 d 
fHlfll'I\ll 'nil 1 lfl'Il:: 'tt 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.0 1 

1.22 

0.60 

0.32 

20 

(mg/L) 

6.6 

<5.0 

<5.0 

<5.0 

(mg/L) 

692 

805 

570 

965 

1,200 

445 

450 

345 

500 

500 

ii 1m §111-1 
... I QI .c:i, .ct ~ ,J O a.- ,1 GI .c:i, 

: u'.i ::; mr1m::; 'Vln-:tmvw1mlin:i.J'lfl\P1Ufl::;n-:i1n~fl VlJ rrn-:i m'l1'W~'l1f1f1!nru0mm::;m\91'.if11':i i'W'Vll-:t1'1!7m':i 

rl1'11i"Lim'.i~v.:inu~1umli1'.iruey~1m::;m'.i~v-:inu1u1iv-:i~-:i1n~~v:i.J1~uvh1 vu'!. 255 I (mru~V'4 lmJ~-:tey~) 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

JOO 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

NTU 

7.8 

n.ft. 65 

2.62 

n.ft. 65 

7.6 

n.u. 65 

2.29 

n.u. 65 

viiin ff011fi'O tlllfl 

pH 

Ulfl1Sl1" • 9.0 

7.9 7.7 

m,i19m • 5.5 

n.ft. 66 n.u. 66 

Turbidity 

0.38 2.40 

n.ft. 66 n.u. 66 

f~d ,. QI.J 
iiu1191u : m~111uu1V1.:im::mr.Jt:it:in~1n 11.:i.:i1u 1.h::ml'lm::V111.:ifJ~ffll1m12.J ~'IJ'IJ'Yl 2 Vi.I'!. 2539 

<t _I',! 4 "' d : ' v 'I Ji --~ 11.h1 3-5 llff~.:Jfl1'HU''itJ1.Jl YltJ'UHt'I fl11gJ11il11tl11:: 't'ltJtllillvtU l'Utl~ fWl::fltlU ! 'U'VtU YI I tl1.:Jfl11 

lu,b.:i~Nl'Uillil'UO.:iif;i1uu 
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70 

60 

so 

40 

30 

mg/L 

20 , 

10 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

mg/L 

mg/L as CaCO
3 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

<5.0 

fl.YI. 65 

1,052 

n:n. 65 

620 

n :n. 65 

viiin i101nw't1 911111 

Total Suspended Solids 

lllf11ll\l - 50 mg/L 

<5.0 <5.0 <5.0 

n.o.6s fl.YI. 66 n.o. 66 

Total Dissolved Solids 

lllfl1ll\l = 3,000 mg/L 

590 
715 

455 

11.11.65 n:n. 66 n .11. 66 

Total Hardness 

275 

180 
100 

n.11.65 n.11. 66 n.11 . 66 

imi119rn 
t.ld L ~d 

m~111uu1Y1.:im:::rnvtrnmnf1 1.:i.:i1u 1h:::mf'fmtl'll 'H~~ff7'11f1'Vil.J ~'U'Ul'l 2 Vi .ff. 2539 

' -1"' ' Jufl 3-5 (~tl) 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

30 

25 

20 

IS 

NTU 

7.8 

n.'N. 65 

2.01 -
n.'N. 65 

7.7 

n.11.65 

1.22 -
n.o. 65 

v;irn iio11ii'u e1n11 

pH 
ln9\1flll • 9.2 

7.6 

1!11111'11 • 6.5 

n.'N. 66 n.o. 66 

Turbidity 

111fl111'11 • 20 NTU 

0.60 0.32 

n.'N. 66 n.o. 66 

_1 QJ ,Q ~ ,1' .!i O QI ,I G) Q 

i11911fTU : 1Jl::mi'fm::'l'ln-rmv-w1m11~~1J'l/1~11i'l::1:Y~111~irn1J mi~ f11'11'U~'l1i'lmnru'¥1ui'l::mmml 1'U'l'11~1'111f11l 

itrnfoml~V~tl'U~1'Uff1151lru ")''\Jlli'l::m~~V~tl'U 1u1iv~~~ll1~~VlJl~'U'Vhl Vt i'f. 2551 

(lntu"1V'lj 1i'l1l\1-:!")'~) 

JU~ 3-6 Uff~Hfll11mtnJlntJ1JHafll1Vl11{111f'111::'tif>lt'Uill'Y'IJ1ut11J1~laffl'Uflff.:j<J'.i'Y'11::;rnr1J1ll 

1u111.:i~r:l,um;iuo.:iifo111u 
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70 

60 

so 

40 

JO 

20 

JO 

mg/L 

mg/L 

6.6 

n 
n.l'I. 65 

1,200 
1'1fl1f nl • 1,200 mg/L 

1,000 

800 

600 

400 

200 

mg/L as CaCO
3 

1000 

900 

692 

-

ll.'l'I. 65 

111911(111 • SOO mg/L as CaCO3 

Total Suspended Solids 

<5.0 <5.0 <5.0 

ll.D. 65 ll.l'I. 66 ll.D. 66 

Total Dissolved Solids 

965 

805 -
,--

570 

-

ll.lJ.65 ll .'l'I . 66 ll .ll. 66 

Total Hardness 

500 

800 

700 

600 

500 

400 

300 

200 

100 

..................... 445 .. .... .. ......... ..... .. ... ..... .... ........ . ~JL ........... ..... ..... ... .................................. ......... .. .. ................ ..... . 

0 

1J1111'1fl'U 

345 

fl .fl. 65 ll.ll . 65 fl .fl . 66 n.u. 66 

1h:::mfl'm:::'Vl'i'H'Vli'Viu1mli'i'i1J'lf1~1m:::~-m1~~0111io~ f11'11\J~'l1-nmmucvi'uii :::m111m11u'Vl1~1'lf1m1 

ii1'11i''I.Jm1ilo~tiu~1um1i1m-ey~uii:::fmilo~tiu 1u1io~~~u 1~~01J1~uvh1 Vi. fl' . 2551 

(mrucvi'o" 1iilJ\)'~iJ'~) 

l,J~ 3-6 (~fl) 
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3.6 flWfll'WOlfllft1uirnnnh~t1out111 (~v1~11.Jflflt1) 
q q 

0 ,,. 

3.6.1 fll1vll!UUfll1 

1J11T'VI i:w~.:i 1SuiT.Hl'Ut1J'U'l'l flvuic1u'l'l'U\?l ~1n~ 'VllfllH1'.i1'il1~rJrunwrn1rml'°lum11u 

1.htflV'l.Jfll'.i (~~i1'1Jflfl'1) 1mJ'Vllfll'.il~'l.Ji1vci1.:iv1mi'l'lu1iJ Respirable Dust ~1u1u l mnil ~v ~~i1 

'VfWml'U'lJ1nru h.:i 1" 1rlv1u~ 29 nurmJ'U 2566 'Vllf11'.il~'l.Ji1vci1.:i 1~ui~1fliv.:i~~fllf11i'1' (Portable Pump 

or Personal Dust Sampler) 1.Ji'rni~'Jlfll'.ii'l-m (Flow Rate) 1.7 ~~'J~V'Ull1 ~~tllflli'l~l'Ui"lf1fl'1'U'lfU~ 
SJ 

Nylon Cyclone Ucltfl'Jt~llJfl'JV.:J 'lfU~ Polyvinyl Chloride Filter (PVC) 'il'Ui~mlJl~'JVlflli'li.:iu~ 20-400 ~~'J 

(i.:i'JiJ~ 3-7) 
SJ 

'illf1H'1f11Hl'J1'il1~fJt\JflWWlflli'l!'Ufftll'U1.1'Jtf1V'l.Jfll'j" (~~i1'l,!rlrl'1) 1rlv1u~ 29 fl'Utlltl'U 2566 

Uff~.:JHclfll'J~'J1'il1~ i~i.:i~1n:i~ 3-12 Ucl t Uff~,:j'j"lfJ.:Jl'UNclfll'J~'j"1'iJ11rl'Jl tl1i'UmflH'U1f1~ 2 

3.6.3 

viTn:i~ 3-12 ~n,m,vi,1ir1Y1f1Wt1wrn1mn1unmu1h~frn1Jm':i (~Y1~11Jflflfl) . . 

.... .... .... .. .... 
.... 3 

fHlfll':iVl':i1'il1Yl ; mg/m 
ll'tll'UYIVl':i1'il1Yl 1'UYIVl':i1'il1Yl 

Respirable Dust 

29/09/66 3.333 

mm i 1-u 5 

u11i'l'l i:w~.:i 1Su i 1rnu11J'U'l'l flvwlim1'l'l'U\?l ~1n~, 2566 

mm ilum1:wuc1v~flt1'lu fll'J'Vl1.:i1u1~t11nun11 t u1~iv:w ( ffl'J tfli'i) U'Jt mi'lmt'l'l'J 1-:i 

:wm~ivw 'W.i'I. 2520 

Hclfll'J~'J1'il1~fJt\JflWWlflli'l!'Ufftll'U1.1'Jtf1V'l.Jfll'j" (~~i11,!flfl'1) ~l'U1'U l mnil flt) ~~i1 

'W'Wf1.:Jl'U'l.J7!1ru h .:i 1" iifi11vi1nu 3.333 ilc1~nf :w~vc1nmi'ln1:w~'.i 1flml1Hc1mrnn'il1~i.:in~11m 
SJ 

llli tl'l.J I 'Vi tl'l.J f1Uft llJl~ 'J il'U fl17:W1.J'1V~.fl ti! 'U fll'J'Vl 1-:Jl'Ul~ f.11 f1Ufl 11t U 1~ iv lJ (ffl'jlfllJ) ~llJiJ'j~flli'I 

fl'Jt'l'l'J1.:JlJ'l11~i'l'lt1 'Vl.i'I. 2520 ~f11'11'U~,irmmru Respirable Dust lJftll"lfl'U 5 ilc1~f11lJ~V~f1Uli'lf11lJ~'j" 

' 'W'l.J11 

'l,!flflcliir-wirn.:i1uff1:W'lril1Ulfllflilv.:inu~'UU'1tffl'JlfllJ 3M Ear Muff 'JV.:Jl~ll!'1tl1:IJ1f1'U'j.flf.1 ~.:immrn 

ilv.:i f)'U ~'U clttltl.:J~~ i 1'W'W fl.:Jl'U i ~l~'U V ci1.:i~ Ucltfl 1~11 Hcl m t'VIU'ilttl cii 'U 'j ti1J~ 1 
• SJ 

MINING ENVIRONMENT CONSULTANT CO. , LTD. 3-28 MM_S3: SILAPICHAl/2023/SEP/CHAPTER3. DOC 



uiii11 fl,.niiti'r, ,$1tii1 

~ti~ 3-7 m1~Hv~v1~1vi~fHlU11-we1101ffLlHtu1uth~0tlUfl1~ 
'\I ' • 

'Wli'MlU'Uijut\~l'l!'tlil~ 1 

(f)ut.U:wm1 vHl~i) 

Ml I c; ... ~\IJl(ONM.E.s1' CONSUL'l'ru I' eo .• I.TD. 3-29 

-wun~1utlijuti~1u,r;i~ 2 

( flUl.llfl.111 Uf'IA::Ul) 

~Is/ ffd1ff'6tl/F3 -7 /1"3-8/1' 3 - 9 



3.6.4 fll'i!ITTt1'U!nt1u~afl11~11,11~rJWfll'Vie>1flu11uinnuth~fle>'Ufll'i 

' 
(~~w111Jflfla) 1u~1-.'.lnN1uiJ1,1uo,:rifomYu 

~ ~ 

'illf1f11Hl'n'il1~fJWflWHllf11fl'l'Ufffl1'UU'.i ::: fH)'IJf11'.i (~~1?111.JflfHl) ~l'U1'U fftll'U fit) ~~\911 

Vltl'm1u'IJ111w h-:i 1:u 1mh-:i~H1um'iluii-:i-u'il'il'U'U (nmrn.1u 2566) \917'.il-:i~ 3-13 1m::: '.i tl~ 3- 1 o 'Vl'IJ17 . ~ 

mmw Respirable Dust "flltlQl'U!flWC\'llJl\91'.ifl'U~flTYl'U~ 1rlm11H'1f11'.i\91'.i1'il1~11-:Jf1ri11mnJfornihJ'Uf1'1J 

ri 1m1P1 '.i l} l'Utnll.JU'1 tJ~.n u 1 u f11 '.i 'Vl 1-:i1m~u1nmn1::: u 1~r.rtl l.J ( ffl'.i Lfl ") \91 ll.JU'.i ::: mrrm ::: 'Vl'.i 1-:il.J m~ i vw 

'Vl.fl' . 2520 ~flTYl'U~1-n'mmw Respirable Dust "fl ll:Ulfl'U 5 lJ'1~f11l.J~tltlf1'1Jlfl'flll.J\91'.i U~tlVl -:Jl'.i0\91 11.J'Vll-:J 

1 fl'.i-:Jf11'.i"f11'.i im~tl mru i!tJ-:J0'U\91'.ilt.l'ff1'U1Jflfl'1 l-n''Vltl' fl-:Jl'U ff1l.Jl ffl1Ulf11 ni!tJ-:Jfl'U~'Ulm:::m'.i lfl" 3M Ear 

"' rnn 

I 

1m:::m~11 

m 'i H ~ 3-13 1 m tJ 'lJI 'n tJ mu, fll WI 'i 1 ll 1 vi fl Wil TVH> 1 fll t11 u ff 01 U 1.h ~ mm fll 'i (01 vi~ 1 lJ fl fl ll) 
q q 

"'"' .., .., "' .., 
.., 3 

Ntlfll':i\l'l':i1~1vl ; mg/m 
i.Ytll'W'Vl\l'l':i1~1vl 1'W'Vl\l'l':i1il1vl 

Respirable Dust 

23/02/65 2.45 1 

29/09/65 1.961 

~ c'J 
fJWflflfl'.i fJfl''Pl ~ffl 24/02/66 4.902 

29/09/66 3.333 

5 

'Ul 'II'Vl ll.J~-:i 1Su i 1rn'l.m!mi' fltlW!i'1U'Vl'U~ ~111~ , 2566 

mm l} l'Utnll.JU'1tJ~.nu1u m'.i'Vi1-:i1u1~t.11n'Um1:::u1~r.rtll.J ( ffl'.ilfl") U'.i :::mrrm:::m1-:i 

l.Jm~ t'Vlt.1 'Vl .rr . 2520 
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10 

9 

8 
7 

mg/m3 Respirable Dust 

illfl1§1'U = 5 mg/m3 

6 4.902 
5 ............................................................................................................................... .. .............. ................................................... .. 

4 

3 

2 
1 

0 

2.451 

11.'1'1. 65 

1.961 

11.!l. 65 11.'1'1. 66 

:1.1191111u : 1nmi1um11J1l,n:i~nuium'jvhnu1~u1fium1::u1~Jm..1 (ffl'jtflib 

1l'j::fllflm::V1n.rnm~ !Vlu VI.fl. 2520 

3.333 

11.!l. 66 

at.I~ 3-10 1murntit11JNflf)T'i9l'l1\l1vlfJW.flWH>lfllflit1innt1th::ntllJfll'j (~v1~1~tltlfl) 

iu,h~~r-hu:1.110.:iifil~uu 
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3.7 

3.7.1 

., I 

1~~tuiu-:i (u1nwvluntlij1m-:ino 

'IJ1 '1:l'Vl 1ll~-:J l~'U 11rntmj't!l'l ff0Wi'111'Vl'U~ ~ltlfl l'llf11'l"\9l'n'il1f!'l"::;i'IJlfft.J-:J ('IJ1 11WJ'U~ 

,Jijilli-:i1u) iu.Ji1-:i~iim 'l" ~11-uu-:i1u1P11l.liJn~,r0-:i im-:im 'l" 1rlt11 'U~ 29 tl'Ut.Jlt.J'U 2566 lflt.JH'1r11t1-:ii'.it1 ACO 

Integrating Sound Level Meter \9l'n'il1m ::; irnii't.J-:im~t.J 8 '171 im (Leg. 8 hr) \9l'l"1'il1fl~l'U1'U I fftll'U fit! 'IJ111W 

h-:i ill ci-:i i iJ~ 3-8) 

3.7.2 
V V -=t "' Jt d_,..,.v,,,, 

f-Hlfll"Jfl11~1vl1~v'IUUTU-:J (U1!1W'ViU't1U{)Ufl-:JlU) 

'illflN'1f11'l"\9l'l"1'il1f!'l" ::; irnii't.J-:im~t.J 8 '171 im (Leg. 8 hr) ~l'U1'U 1 ffm'W d'it1 1 u'Yi 29 tl'Ut.Jlt.J'U 

2566 iiN'1f11Hl'n'il1 fli-:J imll 'l" l-:J~ 3-14 1m::;'l" lt.J-:Jl'UN'1fll 'j m1'il1 1ml::; l1i'Ufllr1N'U1fl~ 2 

-Ct v vet -Ctr:..,, ~ Jd q ~ 
Vll'Hn'I 3-14 f-H'lfll':iVl'n01Yl':i::;~l'lJlil'E.l·UUtUJ 8 ,n1m (Leq. 8 hr) mntu't'l"tt'YliJ{ltJVIHW 

ct.,; .., .., ct .., ' 
~'llufi1-vm1'il1vl [dB(A)] 

l;ffn'tt'YIVl':i1'il1vl 1-urim1'il1v11,1.:inm 
Leq. 8 hr 

I. 1.J1rnuh .:ih] 29/09/66 (9:00- 17:00 'U .) 84.6 

illVl':i§ l'tt 85.0 

mm9rn ,J'l" ::; mflnrnff1 ff~m 'l" 1m::;~l.lr1rn-:i11H-:i1u 11t1-:i m~'l"jlm ::; irnii't.J-:i~mrn 'hi'~ni1-:i 

,~'.i'IJl'il~t.J~'1tlf! 'l"::; t.J ::; 11mf11 'l" l'll-:Jl'Ui'Ull~'1::;1'U ,J'j ::; fllfl W 1'U~ 13 n'U1lr1l.J 2560 

' ' QI ' 
- • V V -=t -=t V ~ "' <:!! -=t_ I"' v,<:> 

3.7.3 tlluf.ltifll1fl11~1vt1~vtrntlt1-:Jmt1t18 ,nn.J-:J (Leq. 8 hr) u1nw'ViU't1u{)Ufl-:JlU 

'illflN'1f11Hl'l"1'il1f! 'l"::; irnii't.J-:im~t.J 8 '171 ll.J-:J (Leg. 8 hr) 11'n'il1fl l'UffOTWiJ'l" ::; fltJ'IJfll 'l" ('IJ1 11W 

,I cl. I "' .,., • ct "' "' ,I I I 'i , , ct , 'i .,, 
'V'l'U'Vlut:]'IJ~-:Jl'U) 'ill'U1'U I fftll'U r'ltl m 11W'V-l'U 'l" -:J lJ 'U'Jf1-:Jl1'11 9:00- 17:00 'U. 'V'l'IJ'Jl l.Jr1lt1Q 'UlflWCVI 

l.Jl~'j jl'U\9lll.J,J'j ::; f11flml.Jff1ff~f11 'l" IW ::; ~l.Jr1'H.l-:JII 'l" -:J-:Jl'U 11t1-:i l.J111'l"jl'U 'l" ::; i'IJlfft.J-:J~t.JtllJ iJ ~fl,j'7,:i ,~'.i'IJ 

m~t.J~'1tlf! 'j::; t.J ::;11mm'l"l'll-:Jl'Ul'Ul19i'1::;1'U ,J'j ::; fllfl w 1 'U~ 13 n'U1lr1l.J 2560 ~fll'Yl'UfliJ'j ::; t.J ::;11'17f11'j 

l'll-:J l 'U 8 '171 im iir11'l" ::; irnii't.J-:im~t.J11'1t1flnmm'l"l'll-:J1'U1il1nu 85 lfl~l'IJ'1 (ltl) 119it1d1.:i h~111rnvlm,'.Jum'l" 

i1t1-:Jtl'U'eJ'U~ 'j lt.J~'il ::; 1nf!t'Un'IJ'V'l'Ufl-:Jl'Ul,r,rtlt.J~tJ'fl 'Vll-:J im-:Jfll 'j ,~'lfl'l-11 Ear Muff iJ'V'l'Ufl-:Jl'Uff1l.Jlff 

im1w::; ,Jijilli-:i1'U'VJflr'l'U cif-:immrn'1f!N'1m ::; V1u'il1rnii't.J-:ii-:i1~,J 'l"::;mw 30 lfl~l'IJ'1 (ltl) 1m::; r11f!11 

ll-rnm ::; V1u'il ::; tJeJim ::;iu~1 1m::; V11-:i ir1Hm'l" 1~iimrn'l"1'ilff'llfll'V'l'V'l'Wfl-:Jl'Ul,'.J'U,J'l"::;~1il'1 ::; r1 f -:i 1vlt1 
~ . 

1) 'j 1'ilfftl'UtJ''\J fll'V'l'V'l'U fl-:Jl'Ulm ::; 1~'1J'U'U yj mi'm,J'1~l'U tl''\J .fl l'V'llvit11,'.J'U fff,) ~ ~tl, ,J 

MIN ING ENV IRONMENT CONSULTANT CO., LTD. 3-32 MM_S3: SILA PICHAl/2023/S EP/CHA PTERJ .DOC 



3.7.4 !'lttEJ1J!lJEJ1JHt'1fll'iVl'l1il1~'l~\?11J!;EJ~m~a 8 i1h.1~ (Leq. 8 hr) 

1J~!1t1f#iu~uij1m~1u1u~1~~f-l1t1l.llilUO~tfo1JtJU 
'illfWH'lf11H111'il1~1 ::; irnihMm~e.1 8 'IT1 !:IN (Leq. 8 hr) \9111'il1~hnnrn.nh::;mnJm1 (u1 nw 

iu~uij1Ni,:nu) ~l'U1'U 1 mnu ftf) u1 nwiu hsi 1iJ 1mhsi~~l'UlJl'il'U~.:J{fo~u'U (f1'Ue.JW'U 2566) \9111 1.:J~ 
.d I ,d I '<ii a' QJ ,::::i, g/ J 

3-15 m1::;J U'VI 3- 11 'Yl1J11 lJfllfl~ iumwcvimm11u\?11lJu1 ::; mr1nrnn1n~m1u'1 ::; fJm1rn.:im.:i.:i1u trn.:i 

m\?1111m ::;irnffe.1.:i~e.1tllJ't,ri;inio'1.:ii~i'um~eJ\?1'1tl~1 ::; e.1::;nmmnh.:i1u1uu~"::;1u u1::;mr1 w iu~ 13 

i'u11r1lJ 2560 ~nrnu~'tir1 ::; e.1::;nmmnh.:i1u 8'IT11m iiY111::;irnffe.1.:im~eJ\?1'1fl~n"1m1'1'11.:i1uilJ1nu 85 

!~9f!1J'1 (rn) U~f)Vl.:J 11~\?lllJ!~f)t1'.l'Uf11lilfl.:Jf)'UtJ'U\?llleJ~'il::;1n~tun1J'YlUf1.:Jl'U 1tt'Utle.J~ey~ 'Vll.:J 1m ,:jf11j 

,~i~m Ear Muff 'tli''YlUf1.:Jl'Ufl1lJ1ri1mJw::;ugu~.:ilmJf1fl'U ~,:JflllJllf.rn~i:-mm ::; 'V11J'illf1!ffeJ,:ji.:J1~ 

u1::;mw 30 t~'1fm" cm) 1rn::; r11~11frnm ::; 'Vlu'il ::; f)v1m ::; iuJ1 1rn::; Y11.:i 1m.:im1i~iim1\?ln'iln'llm'Yl 
"' q 

Q.J ~I ,. I O d t ~ (V d QI ,:S gJ 31 ~ d ~.:::.. 
'Yl'U n.:i1utu'U u1 ::; 'i11u'1 ::; l m .:i t'Ylfl\9111'ilflfl1Jey'llm'Yl'Yl'U n.:irn1rn::;muuu 'Vlf1'Ufll,J'1~7'U iJ''Ufll'Ylt'YlmU'U flf:1\91 

~rliu 

\11l'H:J~ 3-15 l'lfiU'Ulnumu,m'l\11'i1il1Yl'l:::~'UlffU.:JIU~U 8 i1h1.:i (Leq. 8 hr) u~nru~u~uij~.:irn 

1u~1.:i~fl1umo.:iifoil'IJU 

.... .., 
tHll'WYl\11'l1'il1YI Q.I -=- <V ' 1'WYl\11'l1'il1Yl/'111.:111tll 

~'llu'Yil,um1'il1v1 (dB(A)J 

Leq. 8 hr 

23/02/65 (9:00-17:00 'U.) 84.5 

28/09/65 (9:00-17:00 'U .) 84.7 

24/02/66 (9:00- 17:00 'U ,) 84.4 

29/09/66 (9:00- 17:00 'U .) 84.6 

"1\11'l §J 1U 85.0 

,. I 111 Q 31 ~ cv d .d q g., g1 

u1 ::; mr1m1Jfl1fl~f1111rn::;fJlJf11f).:JUHHU trn.:i lJl\911 !l'Ul ::;~1.J!fleJ.:J'Vle.Jf)lJ ! l1i;J f1'ill.:J 

i~'.fum~e.J\?IM~1 ::; e.1::;nmm1'1'11.:i1u1uu~'1::;1u 'lhrn1r1 w iu~ 13 'fi'U17fllJ 2560 
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40 
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0 

dB(A) Leq. 8 hr 

SJ11!11!1'1l = 85 dB(A) 

84.5 84.7 84.4 84.6 ................... = ......................................... =, ........................................ = ................ ........................ ,=, ........... . 

n.w. 65 n.o. 65 n.w. 66 n.o. 66 

mvi111u : 1.h:::mtrnrnn-1n-~mrn'1 :t:~J.Jt1H1.:i11H.:iTu 110.:i J.J1~'jjl'U'j :t: irn*v.:i~voJ.Jitt\1ni1.:i 

Mt'1.Jm~v~'1om:::v:::11mmnil.:i1uiu11~'1:::1u th :::mfl tu 1u~ 131fu11t1J.J 2560 

ct -I"! .q u v c:a ct ~ ~ c. A 4 .Q ~ 
JU'fl 3-ll lu1tl1.Jl'fltl1.Jfntn11Vl11il1vl1:t:vltJlfftl-!lliHUJ 8 'V1&i.J-!I (Leq. 8 hr) tJ111W'Vt'U'flU{ltJVl-!11U 

' , ' .. ' 4 _., ., 
U'V1-!1'1H1Ui.J10-!11Jil~tJU 
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3.8 

3.8.1 0 "" fll'lvll!t.1'1-U'll'l 

u11'i'l'l ilJ~.:i t~'W1-:mnmj''W'Vl fltiwirmt'l'l'W~ ~7f1'fl 111mrnl 'Hl1'fll~~rnihmY~irn (~'fl\911 

1.Jflflrl) u1mu h.:i hi 'lmh.:i~ijf11H11t'W'W.:J7'WIP17lJUn~'lrn.:i 1m.:iml 1rlt11'W~ 29 f1'Wtl7U'W 2566 !'fltll'17f11l 

\91 l 1'il1'flllilJlU! lfltl.:J~ ~u i)u1i .:i l'W, ~ i:Yl-J r-ifl'il1 .:i 'l mh.:it 1mu om .:Jl'W ~ 1tlf11 'j ~'fli.:Jtfl 1 tl.:J 1'flU'j ~mw lfltl.:J 

ff~fflJ (Noise Dosimeter) ~'fl\911~ui)u1i.:i1'U\P1rltl'fl'j~l'J~l1rlll'1Nl'W 8 i11m mhu11flit1.:ii'.it1ml'l1nnci1t1 

lti'W'li'til.jrl tll'Wfln~~Ulfltl.:J~\91l1'il1'fli~ 11il1t1~1'fli~t~'W % Dose m1'il1'fl~l'W1'W 2 fftll'U fttl ~'fl\911 

vn!m1'Uui)mi.:i1'U~'fl~ l llrl~~'fl\911'Vn!m1'WUOU1i.:i1'U~'fl~ 2 (~.:iiu~ 3-9) 

3.8.2 

'illf1Nrlf11Wll1'il1m~~Ulfltl.:Jff~fflJ (~'fl\9111.Jflflrl) ~l'W1'W 2 fftll'U ti'.it11'Wl1 29 fl'Wtlltl'W 2566 ij 

Nrlf11Hll1'il1'fl~.:J i'WIP11l 1.:J~ 3-16 Url~lltl.:Jl'WNrlf11Hll1'il1lml~11i'Wfllfl N'W 1f1~ 2 

' ,::f, QJ QJ .ct .Ct. V 

Vll'HH'I 3-16 f-!l;lfll'ffl11'11v'l1::::v'l1JlfffJ~ff::::tnJ (vlvlvl11Jtlfli;l) 

' .... .., .., .. .., 
nmur1m1'll1v1 1'U'Ylvl11'11vl 

Noise Dose(%) TWA [dB(A)] 

1. ~1P1iTv-rwm1'U'U~m-rn.,1~1P1~ 1 (fJlliffllm'.i vii111~) 29/09/66 

29/09/66 

98.3 

96.5 

84.8 

84.6 2. ~\Pl\911'Vl'WfN l 'U'U~'IJ1).:rn.J~\Pl~ 2 (fjllififlfl'.i tlft'~::::ffl) 

85.0 

... I QI ~ v J QI e:::1 d 9 v v 
ul~f11flnrnff1ff'flf11'j l!fl ~fJ lJfl'jtJ.:JU H.:Jl'W trn.:i lJl\9l'j i lm ~'fl Ulfftl.:J'l'ltltllJ ! 11~f)'i)l.:J 

i~1U1'i"!~t11P1r1t1'fll::::t1~nmml111.:i1'W'l'Wll~r1 ::::1'W ul ~mfl w i'W~ 13 'fi'W17flll 2560 

3.8.3 

'illf1Nrlf11lm1'il1'fll~~rnfft1.:iff~fflJ (~'fl\9111.Jflflrl) u1nw h .:i 1ij ~l'W1'W 2 mnil fttl ~'fl\911 

l'l'Wn.:i1'Wui)u1i.:i1'W~'fl~ 1 1m::::~'fli1l'ltl'n.:i1'Wuiju1i.:i1'W~'fl~ 2 '\f'lu11 l'l'Wn.:i1'W~~'fli.:i"Qllnrnf1P1n'il1m~iu 

tfft1.:iff::::ffll 1~i"rn..Gmw1fft1.:iff~ffllf t1t1ci:::: 96.5 - 98.3 1rn::::1rlm.i1mY11'W1w m'.i~irnfft1.:im ~t11P1cit11P1nc11ml 

vi1.:i1'W (TWA) 1P1llJUl~fll,rnrnff1ff~mrnr1~~lJflrn.:illH.:J1'W 1it1.:i lJl\9ll i 1m::::iU1flt1.:i~t1tlll 'l tt~ nio'1.:i 

,~r um~tl\9lcltl'fl'j ~tl ~l1rllflll'Vll.:Jl'W'l'Wll~rl~1'W th~fllfl U! 1'W~ 13 'fi'W11flll 2560 ~fll11'W'fl'ltt'.i~t1~nm 

flll'Vll.:Jl'W 8i11m ijriu~~U1fft1.:iff~ff:1Jm~t11P1rit1'flnr11mlvi1.:i1'Wiij1fi'W 85 t'fl;turi (rn) l'IU17 ijri1t1tj1mh.:i 

84.6 - 84.8 t'fl;turi (rn) ;.:iJ.:i 2 ffm'W~\P1l1'il11P1"ri1t1tli'WtnWCV1lJ11P1l\1l'W~n111'W'fl ll~t1tl1.:iil~1P11lJ1~t11~'W " .. 
fll'jilt1.:if1'U'eJ'W\P1lltl~'il ::::tn'flt'Wf1Ul'l'Wml'W'lttu't1t1~ff'fl 'l'lN lm.:Jfll'j,~,)'fl111 Ear Muff 'lttl'l'Wf).:Jl'Wff1:1J'lff 

q 

i'W'IJU!~UOlli1.:Jl'W'l'Jf1fl'W ;.:JffllJlltlrl'flNrlm~'l'lU'illntflU.:Ji.:ii~Ul~lJlU! 30 l'fl;!Url (ltl) llrl~fl1\Pl11 

Nrim ~'l'l U'il ~t1 tj'lm ~iu~1 uri::::'1'17~ lf1Hfllli~ijflll\P1'.i1'il 
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3.8.4 
' 1 ti~ 1-rn ~ nan i) ti O ~ifo 1.}'lJ ti 

'illfH-H'lfllrn'l'1'il1~'l'~irnilt1-HY~ff1J (~~i11JrW1'1) u1rnu b.:i hJ ~7'1-11'1-1 2 m nil ~ti ~~i1 

wtl'n.:i1'UUOllil.:J1'Uv~~ J 1m~~~i1wtl'n.:i1'Uuijllil.:i1'Uv~~ 2 1'1-1i1.:i~~1'Um'il'U ~.:iu'ilvu'U (t1'Ut11t1'U 2566) 

•1m 1.:i~ 3- 17 1m~iiJ~ 3- 12 wu11 i.:i 2 nmil~~'l'1'il1~11ft1tJQ1'1-1mt11Gl11JWl'l'jl'U~f11'11'U~ 1rlml1m 

11.n t1'lJlvit1'lJ 'l'~i'lJlfftl.:Jlll ~ti~ '1tl~l1'11fl1'l'l11.:J1'U (TWA) ~1:U1.J'l'~fl1ffm1Jff1ff~fl1'l' 11'1~~:!Jfl'l'tl.:Jll'l' .:J.:Jl'U 
I I I I 

.:!:I QI d d 1 g) g) ti} g)a., d 0 1 ' QJ ,. I QJ d 
l'l'ti.:i mmiil'U'l'~~'lJlfftl.:J'YltltJlJ l1'1fi'il7.:J 1~rnm'1t1~'1tJ~'l'~t1~11mfllrn1.:i1'U '1-111~'1~1'1-1 u'l'~fllff ru 1'1-i'Yl 

~ ~ 

t 3 'fi'U11ri:u 2560 ~f11'11'1-1~ itt''l' ~ t1 ~11'11fll'l'vi1.:i1'U 8 '171 im 11ft1'l'~irnilt1.:iff~ff:um~t1~'1ti~11m m 'l'vi1.:i1'UllJ 

lfl'U 85 l~; l'lJ'1 (m) ll~tJV1.:J h ~~1:u1viti1i:l'U fll 'l' ilti.:in'UV'U~'l' ltl~'il ~lfl~~'U tl'lJ'W'U fi .:J l'U 1,h!tiu~ey~ 'Yll.:J 

1 fl'j.:jfll'j l~\1~'1-11 Ear Muff 1tt'wt1 fl.:J1'Uff11J 11:Yi 'U'\Jtl! ~tl ou~.:i l'U'VJfifl'U ;,:immrn'1~H-rnm ~'Yl'lJ'il1fllfftJ-:Ji-:i 

i~,J'l'~mw 30 1~;1u'1 (m) 11'1~m~11i:-rnm ~'Yl'lJ'il ~tiQi'l-l'l' ~iu~1 11'1~'Yl1.:i tflHfll'l'l~11 fll rn'l'1'il 

"'"' .... fftll'U't'IVl11'il1~ 
.... "' .... 
1'U'Yl\l'l11'il1~ 

Noise Dose(%) TWA [dB(A)] 

I. ~'1i1'Vjtl'fl -:rn-1tJumi-:rn-1~'1~ I f,]lli 'U 'j~fl'l'lt ITT-:J11J 23/02/65 98.2 84.7 
f---------ll------t--------t------l 

f,]UH'1'1Jl'l1'i vlihi~ 28/09/65 98.4 84.9 

f,]lli1i-:J'lffj tfol;J'j 24/02/66 98. 1 84.6 

f,]lliff1Jf11'j vi'W'il~ 29/09/66 98.3 84.8 

2. ~'1i1'Vjtl'fl-:J1'U'UU'LI~nw~'1~ 2 f,]llilllli ff1'U'i ~lff1i 23/02/65 96.4 84.5 
1----------l-----+-------+------J 

f,]lli1i-:J'lffj eifl 'l;J'j 28/09/65 96.6 84.7 

f,]llilJU! ff1'U 'i~lff1 ! 24/02/66 96.3 84.4 

29/09/66 96.5 84.6 

85.0 

iJWl'ljlU 
,,. I QJ Q V d, QJ d .d G) g) g) 

u 'l' ~ fl1fffi'jlJ ff1ff~ fl1 'j 11'1 ~f:JlJfl'jtJ.:JIIH.:J1'U 1rn.:i lJl~'j ~ lm ~~'lJlfftl.:J'YltltllJ I l1~fi'ill.:J 

i~fum~t1~M~'l'~t1~11mfll'l'vi1.:i1'Ui'l-l11\91'1~1'1-11.J'l'~fllff ru 1'1-1~ 13 'fi'U17fl:U 2560 
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v1im i101mn 911)11 

Noise Dose(%) 

% 

120.000 

<'! .... ., 
"" "' 00 00 00 00 "'= .., 

"" "" "" "" "" 'O 'O 'O 
100.000 "" "" "" "" 

80.000 

c,, 60.000 

c!. 
-...l 

40.000 -

20.000 

0.000 

ii~1'1'1,rnm1tlij1lfi~1'll\lA~ 1 AAl'l'l'l'l,rMl'IIUijuii~l'll\lA~ 2 

I □ n.'1'1.65 D n.11.6s D n.'1'1.66 D n.11.66 I 
3tl~ 3-12 m1-w1mumnuuu1Y~.:iN~fll'lfl'l1il1fl'l::~ma-u.:i1Y::i.ffl (Pl~fl11Jflfl~) 1'U,l1.:i~flmi.11tuo.:iuti11JU 
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' 
~ en ommo(;,i)/ G> ~ (i) b b 1111.J L1-N1'Utl()la1vrn-nll 

' 
,J ' " t11J'UYf~~"J11J'V1 b LL"11'NVp~ty1 ~ 'VI 

L'lJ{ll'l1'llL'Vli n1-:iL'Vl¥11 G'loc:too 

·t,, m mm~U 1!>1'.tb\l 

L~B-l ~O tl1 ~~'l!-1.~ tli''Uf 'Ul'ltl UV'U~tJ-,,Jlj,j;in, 11 U'l'i1t~Le.lfl"il'IJ 

01-,~~ r11-uottJY1tL'UtJWl110tl'ltfLtl~t.1'1JtLtl'1.:J~rlf!107 LLi'l~'Wlil'11'UJ~ihr!J0'1io-1u~ir~m~1Lfl'S1t\1l@fl"il'W 
., .. .. 

M1'U'V1 lr>l!l a.lt)\J1tl'U l!:lift>b 

~'1~~ 4ll1'11fJ mm, 1'm 'U'Uli1fJ'1U'1aa~\JgjOf)1 ~t-uvntL 'UfJ'lJ'\.1'€)'1\loi,jiln111 Lf\'l1tlfoJn'll'U 

V!1'1~\Jf11'W~11)\il \J~ Fltlt.lea',m~'U-.i i1nt'l ~1'U"JU Gl ~rJu 

~,l.lWU4~ovit11"1ii'1 ,X14l1'-ut'i1ui,11v1 \J~ riewii'~u\)l~~ io4ufl'u'01n1,iLl'l'l1t\1rnnttJ 
L~"!.IVl!H 'UfJ\J 1~~(t@) flM'Uvf i-,.L~'!lvi r.nl!.i/ fri<l'.G'l t)'U'U'U'St'tl1~vijill Lt'U14~,3rl1 L .. u~~ '3f'l1 n1,m1v,n.1mur11 

~tln'l3J1-S4,1''l'Ufl~'11t'1f11'U.l i!'U • 

fl'Jl.J1,4.:i1,,~{llfl1vtf)111J~v1'SC\J'lU."' "1\h:il1'1Jri1ui1nvi tl'J filO'Ui4'HL~iJ'r1 910B1~Vl1J4~B 

i'llf u'Vl:mjt1tJio4iJfN~n111L11,1tl1rnn'!!'U 1t11vilti4rhJ1tnEJ'IJ~,3,Q 
n. ~f\1tJ~l.J~U'1'1-1£l4tlfit11\mfhfll11~~ 

'U1!l1l~r'l1" ~,l51"1'l'l'HlJ 

'll. i..S-1~\l,vhJ1::,hMa.:i'\Jfiuwn111Ll'l-s,ti 
m) 'I.J1tl~1'U~tl ~nru . - . ~ YltL\JEJ'ULWll~ 1-lo<(©-lil-ooowi 

... ..4 
½) \11tlf!lflin'l q1¥la Y1:mJEJ1Ml'U'fl 1-l!'G'.G>-'1-ooo½ 

) 
.. .,,., .-! ..I 

m l.11Vft'i119ll [,JYmvm2..1 'Vl:autltJU'l'lJVI 1-l~hrc;,,-'1-ooom 

~- 'll0'\.J'lht1'11il.l~vi'l!l-vh.tt1i''U(u'VltL-Utl'ULIDLfl";1t::"M'11JJ1L~EJ ~13.1~,3i)lt'i,3ml1v 

'ti mu1 <i) '3 ff, 11.l'U\J ri ti 

Jr/ .. !;:,"1N_/ 

(U'lm.l'Stfl).l fi'l14tt<l,;) 
€d1'UWM10il4l)ir, U\~~il\W/Jttlffift,~41\t 

na,31itiu~tL~O'Uii1:JiJa'W'l'Jh-3..'l7'U '\ia~'l111mllWU05\llm~t1H11,~flClfflnfflJ 

()*111,~,11u15m'S1ui-s1t~V1~'1v\JlJ~~~ll.tUw1tLum..1ie-itlfi~n11 
1vrs. o \i,G'.'.r.no br.noolo ~tl ®~0'1'i-tt 

1vt'H'Wl o l!J<tmo br.n®l!:> ~a bG><,,!ci 

L\h'll.lru6aL~f1'Vl'Hl1ind saraban(l!)diw.mail.go.th (El"* -
ncr M lt1d.tllil"1Y ., ':? ., ., , .., .,, i .. vi)" · .. ~,.i4'lVIM1Nfl1'llflfl tJ,t~l'IAil'ltlfl'liVl'll'l .,,.,f.lfl"w~u1 'q!Jlfl''l1-101,Ni~:afJ1" ~ 



mna11n Utili'lFJ \.1J'1a'i);\.J.it1a1 f4~\JVI: LUVU\1il~\J~u&ifl 11itA11::,.(lfJn;J'l.l 

\11~llud1-u~1nf'1 ,.,, flij'IJ'[fl\L~'U'vi ta'tJ!Vl:ILtifJ'l.l 1-m~lS) 

~ on o~eo(f;))/ (9) ti $ b b e1~i-iJ~ la w a,mflSJ &t&\>b 

110u,hva11JJf!'W~~iJufwvitt.tivu",no,)Jl1-,-,1uf!91f1'1i10'S1il i11nu ~ 11vn,, 

mnJPlufo (tlfia:n:;:u1u> 511'.YJY .1 11v011 

1 Opacity Ringelmann's Method 

• l ..i • . ' • I... I ., ..J 
mtvi~1 ~~1>1~1w1'i'.ill. u 1tmf!ln1 tvi 'rl'1~(1lt11'V!m•n.J, Vi, !11.254 9. i ·rn-am,-.,'U~H1 u ,~1 t:iJ~ "l!ll1 m-uvi 

4 .1'1 . .J .1 1 vl;'~,..,.,j,ii, ~r~ " · "' 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

1;11":il.Jflvl~ 

Arsenic 

Biochemical Oxygen Demand 

Cadmium 

Chemical Oxygen Demand 

Color 

Copper 

Cyanide 

Formaldehyde 

Free Chlorine 

Hexavalent Chromium 

Lead 

Manganese 

Mercury 

Nickel 

Oil & Grease 

pH 
Phenols 

Selenium 

Sulfide 

Temperature 

Total Dissolved Solids 

Total Kjeldah l Nitrogen 

Total Suspended Solids 

~ J 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

5-Day BOD Test, Azide Modification Method2
J 

Digestion, Direct Air-Acetylene Flame Method21 

Closed Reflux, Tit rimetric Method21 

ADMI Weighted-Ordinate Spectrophotometric 

Methodl2l 

Digestion, Direct Air-Acetylene Flame Met hod121 

Distillation, Colorimetric Methodi21 

Distillation, Colorimetric Methodl11 

lodornetric Methodr21 

Colorimetric Methodf2J 

Digestion, Direct Air-Acetylene Flame Met hod 21 

Digestion, Direct Air-Acetylene Flam e Method 21 

Digestion, Cold-Vapor Atomic Absorpt ion 

Spectrometric Methodl2J 

Digestion, Direct Air-Acetylene Flame Methodr21 

1) Liquid-Liquid, Partition-Gravimet ric Method 21 

2) Soxhlet Extraction Methodf2J 

Electrometric method123 

Distillation,. Direct Photometric Method21 

Digestion, Hydride Generation/Atomic Absorption 

Spectromet ric Met hodi2J 

1) lodometric Method(21 

2) Methylene Blue Met hod[21 

Laboratory and Field Methodsl21 

Dried at 180 °Cl2l 

Macro-Kjeldahl Method[21 

Dried at 103-105 °Ct2l 

(t1' 'Hl~ rt,, f\1-i '1 o~, t,fJ~i'l"> 
Qtiw».11'1111epui1911i1tniln-n1111'l1»~h 

~ 24 Trivalent Chromium ... 



0 QJ ~ 
fl"l1:IJ~'W'\'!t """'"' " '11~'1.J'VI 1G'lbr1'.i1t~ 

24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation12l 

25 Zinc 
'' 

Digestion> Direct Air-Acetylene Flame Method[21 
... 

., "' 
btlOflTrn1.:it1.:i 

1. 6'1:w1Al.11f'11m'.il.l~-:!Lb'Wl'1e)l.JLL'i,1.:J'U'.i~L'Vlrl1vm. Ai'ieJ~Lfl'.i1~1-1'11Lifo. vh.1-w1-1f.:ivl 4. fl';j._'jWJYf'1: 
'U , 

L1€l'WLLtl1n1'f~l.Jyj, 2547 

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and 

Wastewater. 23rd ed. Washin<ston, DC: APHA, 2017. 
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Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""'""'1.,: ~'1 i.i 6' "-' 6'oa., 
lJ'iti-YI 3J¾'1 Lel¾L'l'iel¾L3J¾YI ~el¾6ll'~LLYl¾GI ,nn~ 
22/35 'l!mm1~ml'!n1'!11 7 u.on 4 (U1'11Ll"l'IITI'!!1 ) u.,i1~'.l1m.nn Lilfll.J1~n:il n1~LY1l'liJ~1'11fl7 10240 

1miwn 0-2187-0908, 081-6573909 1m,m 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

'U7li'Yl ~a1viii.1 ,hn~ 1.h::mu1JmLL'l"ll~ 33719/16462 
o o A o., o., - t( 

~1ua~1,1n 01LnouJeh'I ,1-:i'V\1~0@1,~@lfl • • 
0 0., f( ~ 
wmnff-:i~'l'li-::mmt1'1'l • 
September 27-30, 2023 

October 5, 2023 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 075/2566 

October16,2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

27-28/09/2023 28-29/09/2023 29-30/09/2023 

~'U.t-i::Deh111 3J (TSP) mg/m3 High-Volume Air 0.179 0.183 0.188 

24 Hours Average Sampler/Gravimetric 

~'U.t-i::mh'l'll'U.1?1L;n (PM-10) mg/m3 High-Volume PM-10 Air 0.070 0.070 0.072 

24 Hours Average Sampler/Gravimetric 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 
ui-,;n laJ~\) L~"l'l'H)"L3J"'t1 ~el"611,HL't1"~ ,hn~ 
22/35 'l!oun-t~L't1Vm;'l'n 7 u.un 4 (U1\4Ln\4TI'1!1) LL'll1~\11'>'1aJ1n L'llfltn~n:D n1~L't1¥1aJ'>'l1\4fl1 10240 

1miv,i,I' 0-2187-0908, 081-6573909 1min, 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-AB 076/2566 

October16,2023 

o o A o., o., A II' 
'1TI.JGH,rnJn El1 Lfl ElLll th'I ,h'l 'VI 1 ~ El '17~ '1 t1 • • 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

" '1 t;.cf ...r .d1 ... .. .., 
mu11~!]7 LmHt1 th'l'Vl'Wn m,1mi-m,1mwnfl'1::1u'1n 

Parameter 

~'4fl::E!Eh1113.J (TSP) 

24 Hours Average 

~Ufl::E!Ehl"JJ'41~Lin (PM-10) 

24 Hours Average 

September 27-30, 2023 

October 5, 2023 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

27-28/09/2023 

0.172 

0.062 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
28-29/09/2023 29-30/09/2023 

0.171 0.174 0.330 

0.061 0.062 0.120 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

.,....,1,.: f;t'f I; tf ..., tfo..., 

1J~li-'t1 3J'"'1 Lel'" L'J~el'"L3J'"'t1 A el'"61SiHL 't'l'"Gl \l'ln~ 
22135 "!foun1~L-nvm1on1 7 uun 4 (U1'11Ln'IITI'l!1) Ll'IJ1~\11'1'11J1n L'!Jt1U1~n:tl n1~m~1J'l'l1'11m 10240 

1mfi~,i 0-2187-0908, 081 -6573909 1mff17 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

u1i'Yl fla1~-iru ,hn~ 1.h::m'll.umLa°ll~ 33719116462 

September 27-30, 2023 

October 5, 2023 

Unit Method of Analysls 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 077/2566 

October16,2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
1
' 

27-28/09/2023 28-29/09/2023 29-30/09/2023 

~u~::mJ.J111J (TSP) mg/m3 High-Volume Air 0.198 0.190 0.173 

24 Hours Average Sampler/Gravimetric 

~u~::mhl'll\41~L;n (PM-10) mg/m3 High-Volume PM-10 Air 0.079 0.075 0.064 

24 Hours Average Sampler/Gravimetric 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 

" 



Mining Environment Consultant Co., Ltd. 
""""'1.,: '-''1 i.l tf o., tfoo., 

1J ·ntt1 aJ "" L n" n ,-n 'M,LaJ wn fl n 'M,6lf au n 'M,Gl ;n n Gl 
22/35 'lfllt1n1~111vm,•m 7 uun 4 (U1\111'1WT1'1!1) u,n~-.i,,unn L'IJfltrnn:i'.I n1~111wii'l'l1-.im 10240 

1miwfi' 0-2187-0908, 081-6573909 L1'11"'11 0-21 87-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NNE 22 

NE 45 

ENE 67 

E 90 

ESE 112 

SE 135 

SSE 157 

s 180 

SSW 202 

SW 225 

WSW 247 

w 270 

WNW 292 

NW 315 

NNW 337 

TOTAL 

0.4-1.8 

0 

0 

0 

2 

20 

0 

0 

0 

0 

0 

1 

0 

0 

7 

0 

0 

30 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 

TEST NO. 

REPORT DATE 

1.J1'!f'Vl ~~1vliu ~1fl"1 u1::'Vl1'W1Jf;ljL~'Jj~ 33719/16462 

L'Vlij'fl..:iLL1'rlf;l~1'V!n1n1'11U1?1~'WLL'el'W~L'll1P1 

0 0 ~ .., ., - ti' 

(;111.J~t-n~n 'fl11Jl'flLiJ'fl..:i ~..:i'Vl'l"1'r.)f;l1"1f;IC1 

September 27-30, 2023 
., 

1J 1-L 'J ruthl!n~..:i'Jf 'V'l1::m'Vl-U1'r'j 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8 .5 8.5-11.2 TOTAL % 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 2 2.78 

0 0 0 0 20 27.78 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 1 1.39 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 30 41 .67 

42 58.33 

72 100.00 
I 

Wind 012/2566 

October 16, 2023 

i /~ ~ho~:::~ ' 
TECHNICIAN MANAGER 



22/35 'l!!lUn1~LYl'l'm!j,r17 7 uun 4 (Ul'lll.n'IITI'lfl) U'll1~~1~1lln L'llfll.rnn:il n1~LYl'l'O.J~l'llfl'l 10240 

1mivo1 0-2187-0908, 081-6573909 "tmtm 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

i ... 
: WEST 

TEST REPORT 

'l.Jrmi ~~1f;-nt.1 ~1n~ , .. h'::V11uui;in~"ll~ 3311e,16462 

L~il'1l~LLi~i;i~1~m'rii'lltl~ihrntJu~1'lli 
o o 4 ..., .., 4 ,r 

i;,1'l.J~~1in '1l1Ll1tJLiJtJ~ ~~w;i~~i;ir~i;iri 

September 27-30, 2023 
., 

'l.JTL';Jruthwn~~$J'Vi1::'l.J1'Vl'W1'r'j 

NORTH 

22.7% 

17% 

·SOUTH 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

28.4% 

d ' 

TEST NO. 

REPORT DATE 

WIND SPEED 
(m/s) 

>= 11 .20 

• 8.50-11 .20 

• 5.80 - 8.50 

• 3.80- 5.80 

1.80 - 3.80 • 0.40-1 .80 

Calms: 58.33% 

I 

Wind 012/2566 

October 16, 2023 



Mining Environment Consultant Co., Ltd. 
,.....,1..: c;;,''1 !IJ tt c,,; ttoc,,; 

'lJ "iti-YI 3J 'M,\I Lel 'M, n "i el 'M, L 3J 'M, YI A el 'M, 1HHL YI 'M, Gl v 1 n lPl 
22/35 'l!mm1~1Y1vm7'111 7 uvn 4 (V1'14fl1Wrl'lf1) u'111~~1,unn L'll'11rnn: u n1~mvoJ'l'l1'14fl'l" 10240 

1mti'fj,i' 0-2187-0908, 081-6573909 1m,~·,., 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

lJ11i'Yl flf\1-rl'Jjt.J -;i1n~ 1.h::Y11\UJ~7Lfl'JJ~ 33719/16462 CUSTOMER NAME 

PROJECT L 'Vlij Eh1 Ld~1.u1~R1'VI m13J"Jl'U~~1,1,LLa1,1,~1"ll'il L ~ aa~ITT'VI m13Jri arl1--i 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m- 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p .m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01 :00 a .m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a .m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a .m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2/ 

Lmax r db(All 

• • 

September 27-30, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

R1U nw~.r'fj1:1J1Y1\t TVi 

Leq 1 hr [db(A)) Leq 1 hr [db(A)) Leq 1 hr [db(A)] 

27-28 11\4tJ1tJ\4 2566 28-29 11'14tJ1tJ14 2566 29-30 11'14tJ1tJ14 2566 

56.9 57.1 57.3 
57.1 57.3 57.5 
57.3 57.6 57.8 
57.0 57.4 57.6 
56.2 56.5 56.8 
55.6 56.0 56.2 
48.2 48.4 48.6 
46.0 46.3 46.4 
45.2 45.6 45.8 
45.1 45.3 45.5 
45.3 45.5 45.8 
46 .1 46.4 46.6 
46.4 46.8 46.8 
46.6 46.8 47.1 
47.0 47.2 47.4 
47.1 47.3 47.5 
47.2 47.4 47.6 
54.6 54.8 55.0 
56.9 57.2 57.4 
57.2 57.4 57.6 
58.0 58.2 58.4 
58.2 58.4 58.6 
58.4 58.6 58.8 
58.1 58.4 58.6 
54.8 55.1 55.3 
90.4 90.6 90.9 

Remark: 1. 11 IJ1'il1f1141::t11JLfftJ..:ihwi1,tl tl1::m111flm::m11Jm1~..:i1.nt1i£l1JU.~..:i'l!1ii QuuYl 15 ~ .I'!. 2540 

2. 21 io..:itlilu'im1i1..:ilfa~1wihnt1 lJl'l fl0Wlll'll.L'il14'1Ll'l'll'l'l::LU!.J141-241 
::.J • 'II 

Noise 063/2566 

November 16, 2023 

Standardl/ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'l!El!Jn1~mvm1on1 7 LL!Jn 4 (U1'U.ITT'U.TI1'1) LL'll1~'111YIIJ1n L'll911J1~n:il n1~LYl~1JY\1'U.fl"I 10240 

1mfi~,f 0-2187-0908, 081-6573909 1m"'n 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p .m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p .m - 10:00 p .m 
10:00 p.m- 11:00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a .m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11:00 a.m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2/ 

Lmax fdb{A)l 

TEST REPORT 
TEST NO. 

REPORT DATE 

lJ71f'r1 ~~1Yi°lft.l ,1171~ 1h::'Y11'1UJ"'lL~'lJ~ 33719/16462 

L ~ij£h'l LL 'i~\li!l" ITT~ m1:1J'l!ii.i!~\liLL!l\li~1611i L ;j !lEl" ITT~ m1:1Jri o rl1~ 
' ' o o id. ._. -., A C' 

mu~i:n,m £l1Lfl£lL3J!l~ ,1~~1"om""n . ' 
September 27-30, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U1'UTI'l!t □1lmiLfiu~-i4'u~fl'l~n1'lY11~fl1'Unflfl::1Ufln 

Leq 1 hr [db(A)] Leq 1 hr [db(A)) Leq 1 hr [db(A)) 

27-28 nuu,u'" 2566 2s-29 n'"u,u'" 2566 29-30 n'"u,u'" 2566 

58.0 58.2 58.5 
57.8 58.1 58.3 
57.6 57.8 58.1 
57.4 57.6 57.8 
57.2 57.4 57.6 
56.8 57.1 57.4 
56.6 56.8 57.1 
56.4 56.6 56.8 
52.6 53.0 53.3 
53.2 52.5 52.8 
49.6 49.8 50.2 
46.4 46.6 46.8 
45.6 46 .1 46.4 
45.2 45.6 45.8 
44.6 44.8 45.2 
44.2 44.4 44.8 
57.4 57.6 57.8 
57.6 57.8 58.0 
57.8 58.0 58.2 
58.0 58.2 58.4 
58.2 58.4 58.6 
58.4 58.6 58.8 
58.1 58.3 58.5 
57.8 58.1 58.3 
56.1 56.3 56.6 
91.0 91.3 91.7 

Remark: 1. 11 lJ191'l!7Wl::iuLiiu-.11flu,i\1t1 tl1::mflfltu.::nn1Jm1~-.1LL1fliomL~-.1'.l!19i uuu~ 15 'W.fl. 2540 

2. 21 io..itlnu1imffl1-.li'"a-1w;i1nfl ua fl!lWl!mL91Wt'l La'JJ'Yl::LUtJ'" 1-241 
;.i • " 

Noise 064/2566 

November 16, 2023 

Standardll 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'l!!lun1~m~ni'l'l1 7 u.un 4 (U1U91UTI'll1) u.'IJ1~-i1~1.11n L'IJ'11J1~n:il n1~m~lJ~1um 10240 

lmi~,i' 0-2187-0908, 081-6573909 hm11, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m- 02:00 p .m 
02:00 p.m - 03:00 p .m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:05 p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m- 07:00 p.m 
07:00 p .m- 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01:00 a.m- 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11:00 a.m- 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2/ 

Lmax [ db(A)] 

TEST REPORT 

TEST NO. 

REPORT DATE 

ui,;''r1 ~G'l1vii'u ,hn~ 1h::muir~~LG'l"llf1 33719/16462 

L 'Vl0 Eh1 Ld~ua~ITT'VI m~3J'llit~~i.tLLEli.t~1'1fi L ~ fl a~ ITT'VI m~3Jri arl1,1 • • 
o o A._. .... Af' 

~11Jfl~1,1n fJ1LflEIL3JfJ'1 -;J,l'V\1~El~~~Y!Cl • • 
September 27-30, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u1~TI'l!ll.)1lnn'Lfiu"t~i!lt11~mnrmi1~iiflt1::1~t1miiu~lti 

Leq 1 hr [db(A)) Leq 1 hr [db(A)) Leq 1 hr [db(A)) 

27-28 11\UJ1U'l4 2566 28-29 11'14U1U'l4 2566 29-30 11'14U1U'14 2566 

60.6 60.8 61.1 
60.4 60.7 60.8 
60.2 60.5 60.7 
60.0 60.3 60.5 
59.8 60.1 60.4 
54.1 54.5 55.0 
53.4 53.9 54.8 
49.8 50.1 51.4 
50.0 50.4 50.7 
47.4 47.7 49.0 
47.2 47.5 48.2 
47.0 47.3 47.8 
45.6 46.0 46.4 
45.3 45.7 46.0 
45.1 45.5 45.8 
47.7 48.2 48.5 
56.0 56.5 56.8 
56.4 56.8 57.0 
59.3 59.7 60.0 
59.6 60.0 60.2 
60.1 60.4 60.6 
60.3 60.7 61.1 
60.5 60.4 60.7 
60.3 60.7 60.5 
57.4 57.7 57.9 
93.2 93.6 94.0 

Remark: 1. 11 IJ1911f1Wl::firni{u-,1191utf1ttJ tJ1::n7flfH\4::n111Jn71~-,1U.19li!l1JLLV:-,1'111~ Q.U1Jyj 15 YU'!. 2540 

2. 21 ~!)-,1t]nu1in1,~,.,,~UR'1Wihn'1 u a trnwiiaU.GlWYl La'Jl'l'l::LUU\4 1-241 
:.J • " 

Noise 065/2566 

November 16, 2023 

Standardl/ 

-
-

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon / 

TECHNICIAN MANAGER 



22/35 '!fotm1~m'l'm1'f!1 7 u.un 4 (u1-.un\4TI'l!1) u.,n~'li1\l\1.nn l'llfltrnn:il n-i~ml'i11\l\1\4m- 10240 

1mti'Vi,{ 0-2187-0908, 081-6573909 1mR11 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

U7li'Yl fl~1vhfo ~711~ th::m'll.U~'lL~"lJ~ 33719/16462 

L ~ i:i EJ.J LL,~ 'll.El ~ wi~ nTT3J°lfii.~~ 'll.LLEJ'll.iiL'l1~ 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

• 
o O 4 6"'6"' A .. 

~1u~~7,in El7L11EIL3JEJ,J ,J.JW'l~El~'l~~fl • • 
U7L1tu."lJEJumJ~-11.h::m'll.u~1 

September 29, 2023 

16.00 " · 

MiniMate DS-077 

TRANSVERSE11 

24 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.702 

PEAK DISPLACEMENT (mm) 11 0.00422 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

26 

0.765 

0.00629 

1.24 

115.0 

LONGITUDINAL 

0.254 

Vibration 048/2566 

October 16, 2023 

LONGITUDINAL 11 

27 

0.956 

0.00648 

,d,. • ..,.,4, u .,!. ..s A " a,o:;; 1 

(L73J'Yl7n71U'll.'Ylnfl77::~um13JR'll.Gi::L'YlEl'll.L3JElfl173JL'l1El~117fl (PEAK PARTICLE VELOCITY, PPV) 3Jf17~.JLL~ 0.254 mm/s) 

Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership Registered Lab No. 1-241 

TECHNICIAN MANAGER 



22135 'l!!ltlnl~L'Yl'l'in;orn 7 LltJn 4 (U1\l.ff1\I.TI'l!1) Ll'll1~\11\IIJ1n L'llfl1J1~n:tl n1~L'Yl'l'iJJ\11\l.tn 10240 

lm!i'Vi-n 0-2187-0908, 081-6573909 Lml\'17 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

TEST REPORT 
Test No. 

Report Date 

U7~'Yl fla1~-iu ~1nit 1.h::m\l.1Jit7La'll~ 33719/16462 

L 'Vlile!'1 LL 'i~\l.eli\ITT'VI n71ll'lf\4~~\l.LLel\l.~,"JJi 
' o o A ._, "-' .c. _, 

muat-n,:in e11L11mlle1'1 ,1-,1'V11~e1militn 
' ' A t,, 'I IJ,d ..r .J1 t, A _, 

mL 1 m1J1\l.11~!J1 Lna Lfl tJ'1Y-l\l. 'Y1 m-,1m1m-,1m\l. 'Ylfl~::1\1.~n 

September 29, 2023 

16.00 \I.. 

MiniMate DS-077 

TRANSVERSE11 VERTICAL11 

- -
PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 < 0.254 

PEAK DISPLACEMENT (mm) 11 - -

PEAK VECTOR SUM (mm/sec) 11 -
AIR PRESSURE dB(L) 11 -
TRIGGER11 -

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

Vibration 049/2566 

October 16, 2023 

LONGITUDINAL 11 

-
< 0.254 

-

~o a..,,d, ca.,,~ A _d ~ d10::, 
(L13J'Y11n111J\l.'Ylnm1::~1Jfl113.JH\l.H::L'Ylel\l.L3Jelfl113.JL11el~ll1fl (PEAK PARTICLE VELOCITY, PPV) llfl1~'1LL~ 0.254 mm/s) 

Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership Registered Lab No. 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



9 mt."l Cu11.., 
(J'~<a :It~ , 

·" ~ .! -~ .. ~ 

•! .:;: 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Station 

22/35 'l!otin1~mVin1'1'11 7 uun 4 (U1\181\ITI'lf1 ) U'll1~'1i1"11inn L'llt11J1~n:i1 n1~mViJJ"111um 10240 

Tmti'Vi -n 0-2187-0908, 081-6573909 tmH11 0-2187-0908 

ANALYSIS REPORT 

0 0 di cvcv At.' 
'il1 '.I.HH•rnln El1 L1Hlb3J EJ._'j ,l._'l'V\ 1 qi El mqi ~ fl • • .. .r k m n m v,ru, 'Y1 L m ._., nT'i 

September 29, 2023 

October 5, 2023 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 078/2566 

October16,2023 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Method of Analysis 
Resplrable Dust : mg/m3 

2. u1nrnh" hi ("rn11"m tJ~i::ITT) Gravimetric,NIOSH 0600 3.333 
' 

Standard" 5 

Remark : 11 Notification of Ministry of Interior B.E. 2520, Safety working in environment (chemical) 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd . 
.._.,_.1..,: C.:lf ci, 6' .,_. tfo.,_. 

1J"j~YI 3J\b\l Lel\bL'J"je)'l,bL3J\bYI Ael\b6lfflLLYl\b@l ;nn~ 
22/35 'l!!ltJn1~L't'lVm;ot11 7 LLtJn 4 (U1'14W'lWT1'!!1) Ll'IJ1~'11'1Ul1n L'IJflll1~n:iJ n1~L't'l~1JV11'14fl7 10240 

lm,r~,;- 0-2187-0908, 081-6573909 Lmt1'17 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

u~,;'YI flG11~-i!J ,i1n~ 1h::'Yl1ttu~1LG1'll~ 33119116462 

L viO El-I Ld~ttEl~ITTVI m73J"JfU.i~ttLLEl\4~,'l)'~ L yj El Eli! ITTVI m73Jri arn-i • • 
o o A..,.., A~ 

il11.JGl~7,Jn El7L1lEIL3JEl-3 ,l-lV\1i!Elil7ililtl • • 
MEASURED DATE 

MEASURED INSTRUMENT 

September 29, 2023 

Noise Dosimeter 

Noise 067 /2566 

November 16, 2023 

Position / Name Noise Dose(%) TWA [dB(A)] 

Yii!n"1'WiJ~1.m"1'W',~~ 1 (~ru~).Jrl'l1 ~\l~~) 98.3 84.8 

Yii!n"1'1.!iJ~u1i"1'W',~~ 2 (~ruiirim !.lf'l~::~1) 96.5 84.6 

).J1i;)131'W 85.0 

~1i;i131u~m11J1'l'l"lf ~: Complies with applicable Type 2 portions of ANSIS1 .4, ANSI 1.25, IEC 651 and IEC 804. Also complieswith OSHA 

Hearing ConservationAmendment, August1981. 

i11,i,-31u: - -i'l~-:imnh:nu111t11'u = 8 -i'luN 

- Setting values for noise dosimeter are as the followings; 

• Range = 70-140 dB • Criterion level = 85 dB 

• Exchange rate = 5 decibels • Threshold level = 80 dB 

• Response time = Slow • Frequency weighting = A 

- TWA = Time Weight Average 

Remark: 1. 11 1.h::mt1ffHJH1HiinTrna::fi~mos1u1s1s11\.I. L40,1m911~\.l.1::i'IJLfftJ.,'Jvluoll'lian,11.,'Jtfifrno.~ui1aom::u::rnnm1ti1"1\.I.L\.I.LLiia::1\.I. . ~ " 
1.h::mt1 m 1\.1.vl 13 lf\.l.11flll 2560 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
AQ.,1...: C::'f IJ ~ Q., ~O Q., 

lJ'iti-'YI 3J¾\l Lil¾ b1'iil¾L3J¾'YI A il¾6lfil LL 'YI¾~ ,nn~ 
22/35 'liEl!m1~m'l'in;'t'l1 7 uun 4 (UT1ur:iwr,,r1) U'll1~\11'11!J1n L'llt1u1~n: tl n1~m'l'i~'1111,un 10240 

1mti'l'i,i' 0-2181-0908, 081-6573909 1mR11 0-2181-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

1J1~rt fi~1viiu -;i1n~ th::mt1.u~·n~"ll~ 33719/16462 

L Vli'.i e:1,1 Ld~t1.El~H1V1 m1l!°l!U~~t1.LLE1t1.~L-n~ L ~ a a~ ITT'VI m1llri EIITT1'1 • • 

MEASURED DATE 

MEASURED INSTRUMENT 

September 29, 2023 

Sound Level Meter Model AGO 

Noise 066/2566 

November 16, 2023 

Noise Level ( dB(A)) 

Location Interval Time 

Level Equivalent (Leq) Maximum Level (Lmax) 

09:00 a.m. - 10:00 a.m. 84.4 98.7 

10:00 a.m. - 11 :00 a.m. 84.7 99.0 

11 :00 a.m. - 12:00 a.m. 84.9 99.3 

12:00 a.m. - 13:00 p.m. 84.5 98.5 

1J1L'UU.t,-,1T&i 
13:00 p.m. - 14:00 p.m. 84.7 98.8 

14:00 p.m. - 15:00 p.m. 84,5 98.6 

15:00 p.m. - 16:00 p.m. 84.7 98.1 

16:00 p.m. - 17:00 p.m. 84.4 98.8 

8 Hours Measurement 21 84.6 99.3 

Standard11 85.0 140 

Remark: 1. 11 1.h::mflm1JR1RfinTnLa::ti'1Jm!l-:1LL7-:1-:11i.t L~!l-:IIJ1i17;!1i.t7::irniiu-:1i'lu!l1JLiani1-:1Mfrno.iui1a!l~,.::u::L1a1m-1'11-:11i.tLi.tu'iia::ii.t . ~ " 
1.h::mfl m ii.ti'l 13 mrnt11J 2560 

d 
TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
AQ.;1...: ~\of IJ ~ ca., ~oci., 

'U"iti-'t1 3J'U'1 Lel'U t'l"iel'UL3J'U't1 Ael'U6lHHL 't1-UGl ~nn~ 
22/35 'll!ltln'?~L-nvm7•rn 7 uvn 4 (U1'14A1'14TI'1!1) u'!l1~..i1"111nn L'llfltrnn:O n;~L'nYllJ'll1'14f17 10240 

1miYl"n 0-2187-0908, 081-6573909 1mw,, 0-2187--0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

ui,;'Yl thnW'l!tJ ,'i1n'il th::mi.t.U'ili-LGl"J.lr! 33719/16462 
o o A&,,'-' Afl' 

'i11UGl~1,Jn El1L11elL:IJEh1 ,1'1'V\1'i1El'ili-'il'ilfl • • 
' ... ~ ..t ~ 

UEl'iln.i::noi.t. m'Vii.t.'Yl Lfli-'1mi-

October 10, 2023 

October 11 - 12, 2023 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result21 

1. pH - Electrometric 7.7 

2. Turbidity NTU Nephelometric 2.40 

3. Suspended Solids mg/L Dried at 103-105 ° C <5.0 

4. Total Dissolved Solids mg/L Dried at 103-105 ° C 455 

5. Total Hardness mg/L CaCO3 EDTA 275 

Remark: 11 mm;i1-u.i.i1~..lrb::u1ut1t1mnn 1,-..,__.,1-u. 1.h::mflm::m1..lt1'il~1v,n,--,11 o.uu~ 2 Yi.fl. 2539 .. . 
21 iu'1U~1J~n17 1J1,;'Yl Lo-u.11w1,U3i'\.U'1 LLtl'U.~ LLfl1Jtl'l1'iltl~ ,J1fl'il LGl'JJ'Yl::LU!.J'U. 1-029 

Lab-W 056/2566 

October 20, 2023 

September 30, 2023 

9:00 A.M . 

Clear 

Standard" 

5.5-9.0 

-

:S50 
$3,000 

-

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
ui-,;-YI la.Ji\" Li\.ti11'H)\.tiL3J\.tit1 Ail\.ti11,ULYl\.ti{A ~hn~ 
22/35 •1rnun1~m'l'ln;'l11 7 L1tJn 4 (u11.1tnwn,r1) Ll'll1~~-:w11nn l'll fllJ1~n:il n1~1Y1Yl1J~11.1m 10240 

1mi'l'ln 0-2187-0908, 081 -6573909 1m1111 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

lJ11j't1 ~~1vJ-itJ ~,n~ th::m'\.UJ~,L~"llri 33719/16462 

October 10, 2023 

October 11 - 12, 2023 

Grab 

Unit Method of Analysis 

. Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaCO3 EDTA 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result
21 

7.9 

0.32 

<5.0 

965 

500 

Lab-W 057/2566 

October 20, 2023 

September 30, 2023 

9:30 A.M. 

Clear 

Standard
11 

6.5-9.2 

20 

. 

1,200 

500 

Remark : 11 th::m~m::m1'1'Y17YW1m1i773J'l!1~LLGl::~'1 LL1(ili!J3J L1e1,1 fl1'1'\'\4(il'l'limnm<nLLGl::3J1(il7n17L'\,l,'Y11'11'l!1n17 

~1'1'17tJnTlUel'1f1'\4i1'\4ITT1i1'HU.~'lJLLGl::m1tle1,1nu1u~el'1~'1LL1(iliel3JLU'\4Vht YL~. 2551 (Lnrn-ne1u1Gl3J~,j~(il) 
, , CIJ , 

21 ie1,1tl~u1im1 u~i;-'Y1 La'\4111m.u"'\4l'l LLe1w11 LLGlUel71(ileJ~ 'il1n(il LGl'll'Y1::LU£J'\4 1-029 

TECHNICIAN MANAGER 
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...., _______ MINiNG ENVIRONMENT CONSULTANT r.o LTD .., ., . 

ii J~';i~l'Ufl&fl l'ffellfllfl !U1J';i';itllfllff 1AEJ~1 iiJ .. " 

- -'d ~lJJ · fl1'Qafl 8 i%,.:i ft llilQfJ 24 'V1 h,,:i ' ~ d, 
flllilDfJ 1 iJ * fllliUlfJ ! 'lfJ -I fllliluO l ffl8~ m~iiaih, 

~m; ')fifn'iA'.i'lil li;! mgtm' ppm ppm mglmJ ppm . µgtmJ ppm mgtm' ppm 

Carbon Monoxide (CO) 34.2 30 10.26 9 - - - I - - . Non-Dispersive 

! 
Infrared Detection 

I Nitrogen Dioxide (NO
2

) 0.32 0.17 - - - . Chemiluminescence - - - -

Sulfur Dioxide (SO
2
) 0.78 03U - - 0.30 0.12 - - 0.10 0.04 Pararosaniline 

, Total Suspended 

Particulates (TSP) - - - - 0.33 - - - 0.10 - Gravimetric-High 

I Volume 

Particulate Matter - - I - - 0.12 - - - 0.05 - Gravimetric-High 
< 10 microns (PM-10) 

I 
Volume 

1 

Ozone (0
3

) 0.20 0.10 
1· 

- - - Chemiluminescence - - - - -I I 
I 

1.5 I . Atomic Absozrtion 
, Lead (Pb) - - I - - - - -i i I I 

_L I 
Spectrometer i i 

. . . ... 
·1.h::mrrfl~m"111fl~'.iff.:iu111~a11u,1.:i'1flM QU1Jn 24 'YUi'. 2547 YISJl : 

'1Ulltll'111iJ . * fi1112am1'1J1f'ltii~ 

: , v " ~ o d QI ~ .c::s 
fllfl11lJL'UlJ'U'Wil6~fl1"JSfll'l-rJtu'Vlfl11lJ~'W 1 'lWHllfllfl' ~~l'liJlJ 25 6~filL"lH'IL'll't.lff 

__ ,1·~ 



---------IV1iNING ENVIRONMENT CONSULTAN": CO.,LTD -------

< 115 j 
I 
I 

2. 5~~1JLffV•:a~?\v 24 ~111.~ c Lcq.?.4 hrs.) < 70 I _______ .,__ ______________ J 

u .. 0 4 Q 

1Jl91':J!l'U1::A1Jltlf.mnflfl111:'ll't11JtH't1'U 

::, . "' ... --7· 
'IIU,J6'1-,1fll'H'lll't1i.16'1'11\ . , fll':lfll'l1Uvl1Jl~':i21'U flli.11~':i§lU 

(Maximum Sound Level, Lm:tx) 
-

(Equivalent Sound Level, L.q.24 hr,.) 
--+--- ----------, 

,~~rniro-:im~v 8 i11m i 

'1 (Equivalent Sound Level, Leq.8 hrs.) _ _.__ ________ ---ll 

I 

' • i 

nin : 1h::mt'l'm::m1,rnh -.J 1mn~ }lJ'lfl~m,::R~.ll"l?l~~lJ ,J,::mt'1'7l'Jl'n,Hll'l.jl1Jf11:ll 1tJ~ 291ltJ"llfllJ 2548 



..-----------MINING ENVIRONMENT CONSULTANT CO.,LTD. ---------

. 
1V .t!t O ,!!I .Q 

i.tl91'Jf l'Ufl11i.ttf'Utf~l't'ltl'Uillflfll'J't'lll't1i.ttl~'t1U 

' ... "' .. ., .. ., fl'lli.ttl fflllll'J"J,it)~tl"illlfl fll'J,iilA fflUJfl m1i.1111,it>~t>"itnfl m1,i;iv1 
"" d a. Q ' a. ,ct (ilaa,iim) ,. d Alt. A t .ell 4liC 

(ilaati.t91'J) (le.l'JVl"II) (ili;\i;\li,t9l'j9lt)"Jtn't'I) (!e.1191"11) (i.tatui.t917fttl1'Ul't'I) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~40 50.8 0.20 



r---------MINING ENVIRONMENT. CONSULTANT CO., LTD. _______ _ 

. 
Al'iH!la'~h11~~1Jfl11tl~.:.t'll6.:.tli1£J.:.tllilNt1fl1~Yl\Ji161Jflflt1Ut1:61fl11 

• 

. .. 
dB psi ...... 

fl'ilfl1::YIUYllflfl'll'U 

180 3.0 1~H"'1'huiYv11w 

170 0.95 fl'J::: IJ fl ff1U 1 m,j II Pl fl 

160 0.30 

150 0.095 fl'l:::llfl11Plfl1Jl-:jff1U 

140 0.030 fi, ~ {I f{Pl~ t'i1,! fl f{'U 111 'Ytll a::: fl111JtJ a !!Pl ti V Ill fl fl1 'J 'Yi1,:i 1U 'U!J-:j'LJ ,::: I VI ffff'11i' J!l 11!1 fl1 

(Occupation Safety & Health Administration : U.S. Department of Labor) ve1Ji'1Ji~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 fl1'1 ,llf{~~ t'i1i!flfl1l l'l1:UcJ,IJll l'U'c).:j'LJ'J:l:l'11ffff't1i' ,lltll1Jlfl1fJ61J11J i~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi,~tJaeP1Ji'vn111u~ 1~u1i1i!flm'lm:ue.:i11-i 'Ue-:itJ-:r:aV1f!ff11i'ie1JJ!m (USBM. TRP. 

78 Safe Level) 

120 0.003 fi1~1~mi11,fofi°1,;i1rluiuP1,1v1J1fl i~'l.l Yie1,'le-:i1rlumnu1w1 

120 0.003 ti,~ :Ufl i~i''lJ fm !e-:i1'i vu 11a :::ti , ~ -:i~~~ 1r1,! fl f{'Ufl rn11a:::m11JtJae~nv1i1 fl fl 11 

'Yi1.:i1u'Ue'1tJ1:::1V1tYff11i'J!l11J!mve1Ji'1Ji~umnhnuYie1,'le-:itiu 1s u,;; (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti,~ ,II tr~~ ff 1'U fl f{'U 11 WI 11a::: fl111J'U a 6 ~ ti mn fl fl, ,-Ii 1'11U 'U!l .:itJ,:; I 'YI l'fff'11 i' se 11Jl fl 1 

ue1Ji'ui~ 1um-:r-li1,:i1uYie1iTe-ll 8i111!'1 (OSHA, Maximum For 8 Hours) 

80 0.00003 

,hn : 1eflm1tJ,:::mJ1Jm1 ff1J1Ju1 2541 "JJlP1'lm1~e.:it1uNam:::V1m1flm1 l-N1P1q-:r:::1u~ lu-:i1u111:ue-:i11i11a:::111:ue-r11u 

1 u1h:::1V1 ffi 'YlfJ" fle-:i fl1'll'11:U!l.:i11 i fl'JJJ'Yli''Viv1flrn1ni 
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---, 

7 

' I 

7 

' I 

U1~n7ffn1~Vl11-:J~'1lff1Mfi11l.J 

ll,1J'lJvi 2 (Vl.ff. 2539) 

vtln'117l.Jf111l.Ji.'U'W1~11'})'1Jtlltlrnh-:i-:i1u 'W.ff. 2535 
u u 

~ SI S/ I 

m:,-:i ti1M'UflfJW l;;' m1w~'llt1-:itl 1'Vi-:ivi1~t11t1tHJm11n h-:i-:i1u 

vir'Yvii1u1,i'111l.Jm1l.Ji'W'1i't1 14 1111-:in~m~'Yln-:Jll,iJ'lJ~ 2 ('W .ff. 2535) titini,rn.1 

Gf QI GIQ,. ,c:::i I ' ' ,, : ~ ,. ~ ll/J g.l o 
mil.I t'U'W1~11'l)''lJUJW'1111-:i-:i1u -w.ff. 2535 Vl1~'lJ17 mm~mvu1moomnn 11-:i-:i1mrn11'111flmm1 

u u • 

f S/ SI S/ I 

o v1-:i iflo v1-:i M'W-:JM1t1 mnvo v1-:i,iu tl 1-vi-:i u uihi mi w~1 ilu i uml.l vii' !l.J'U '111tirnu fl 1 fl vu1~ mffi m 7'11 

" " Q 
I 

QI .CS j/ ll) 'i 9/Qd o i 3/ d '' QJ Q I d n,i,i1~1'lJm:11 11'11'1'1-:J'U'llfN 1l.J 'l111i'Yl1 m,rn,rn (Dilution) 1Jl.l'U'11111nnm~m1-:i~'llffrnmrn,i-:ioon 
1,/ ,, I ,, 

1.h~mffnlM'UflfJW J;;'n1JW~'IJO-:J'Wl'Vi-:ivi1~'lJ1tltltlfi1lln h-:i-:i1u ~-:J'U 

'Utl 1 f11~1f1flfl11l.J 

1,/ ,, S/ I I 

tl1'Vi-:i '11l.J1t15-:i tl 11iYt1vi1nfl1Jlnm1u1~ nO'lJfl1lnn h-:i-:i1'U~'1lff1Mnnl.Jvi1l~1~'lJ1tJM~ 
SI I SI SI 

f O d I Q 3,1 i" d o d i.9,/o 
IIm1-:imff11i11W~M1000nffff-:Jll1fl~Ol.J Im~ MMl.J1tltn1l.111l.J(M'U1Ifft11l1nm1 'b''U1'\JO-:Jfl'U-:J1'U 11l.J .. 

SJ I t,/ t/ S/ SI I 

i-:i,i1nn,imrn0u iu 11-:i-:i1u ~'1lff1Mn11l.J !fltl'Wl'Vl-:J~O-:Jlil'U iU'111l.Jl.J1'111J1'Uf11'lJfll.Jn111~'lJ1tJ'W7'Vi-:ivi 
,, 

nrnufl Hiuu1~mTYu 

,, !II I s/ 

'Utl 2 tl1n-:ivh~'lJ1tltltln,i1n ! H-11'U~tl-:Jiif1Wffl.J1J~fl-:J'U • 

" dd .c:I 9I d I QI d 

(2) Vlflltlff (TDS M10 Total Dissolved Solids) 'lltl-:Jl.Jmfl-:J'U 
' ,, 

2.1 r11vi~rnn 1limnn11 3,000 ni'liini'l.JIPlOii'111 M10V11lll\Pl\Pll-:J,J7n'Yin1M'Ufl H ;iun'lJ 
ii 1,/ JI SI I 

U~l.J1W'W1'n-:J umi-:ini-:if'lJtl1n-:i M1t!U1~1fl'Yl'\Jtl-:J ! 1-:J-:J1'U~'1lff1Mmrn '111l.Jvinrn ! 1-:J-11'U~'1lff1Mmrn 

f11M'Ufl 11\Pl~O-:J iJ.imnn11 5,000 ni'liinfl.JIP1tlii'111 
S/ S, I )I I 

2.2 tl1n-:icii-:i1~'lJ1tltlOn,i1n 11..:i-:i1u~-:i~umi-:itl1'Yiii1hm1l.J1~l.J (Salinity) mn 
SI SI I JI 

n11 2,000 ij~i,nfl.Jl>ioi,'111 fl1 'Yi~rnIY iutl1'Vi-:i,i ~iifl1l.J1nn111h vi~rnff viiioviu1m~-:itl1i~ili1nu .. 

I (3) ff11U'IJ1'U~Otl 
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(3) iYTrn'\11'\.HHW (Suspended Solids) tl.h.J7flfl11 50 lJ'1afl7ll\,ltJaWt'.i 'H1tltl1'1UW!fl\911sl 
, J/ SI SI JI JJ , 

,11nvin1m-1~ H ;'\..jf11Ji.ll1J1W'U1l1sl Lt'H~sl';itlsl11Jthvisl 'H~tii.l'.i~Lfl'Vl'Utlsl t'.islsl1'\.HJW!ill'Hf1'.irn wi111vinrn 

t'.islsl1U~\Plill'Hmrnfi1'HU~ U\91~tlsltl.i1J1flfl11 150 lJ'1afl11J\91tJam 
SI 

(4) i'1'H~'H'UfllJ~1~slil 

4.1 1hti'VI (Mercury) ll11J1flfl11 0.005 ii'1afl11J~Oa\Pl'.i 

4.2 L01H'11Utlll (Selenium) 1iimflfl11 0.02 ii'1afl711\91tJaWt'.i 

4.3 Ufl~LUtlll (Cadmium) . 
4.4 \Pl~f11 (Lead) 

., .. 
4.5 tl1Wl/Ufl (Arsenic) 

iiimnn11 o.o3 ""an1111,1va'il'.i 

iiimflfl11 0.2 lJ'1afl71J\91tla'il'.i 

iiimnn11 0.25 ""an1111,1t1a\Pl'.i 

4.6 lfl'HlJtlll (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4.7 'l.Jll~tlll (Barium) 

4.8 ULf1'1 (Nickel) 

4.9 'VltlslU~sl (Copper) 

4.10 islfl~ff (Zinc) 

iiimnn11 0.25 ""an1111,1va1P1'.i 

iiimflfl11 0.75 lJ'1afl11J\91tJam 

il.lmnn11 1.0 ""an1111,1tia'i1'.i 

tl.11J1flfl11 1.0 lJ'1afl11J\91tJam 

il.lmnn-:i1 2.0 ""an1111,1t1a'il'.i 

il.lmnn-:i1 5.o ""an111\,lt1a\Pl'.i 

4.11 Ullslfll'Uil (Manganese) tl.i1J1flfl11 5.0 lJ'1afl71J\91tJa\Pl'.i 

(5) i'1 t'W~(Sulphide) t'i~1vit1rni'.lu t© l~';il,ll-lii'l t'W~(RiS) iiimnn-:i1 1 lJ'1afl71J\91tla'il'.i 

(6) t"lftlltU~ (Cyauide) t'i~1vit1rn,'.lu t© l~'.irnl-1 l"lftll ll-1~ (HCN) ll.11J1flfl11 0.2 

(7) 'Wti{l1''1~t©~ (Formaldehyde) 

(8) i11nh~nm.JWUtl'1 (Phenols Compound) 

(9) i'l'1tl1Utlil'.i~ (Free Chlorine) 

(10) L'V'lil~l"lf~ (Pesticide) 

(11) tiW'Ht;jlJ 

(12) ff 

iiimnn-:i1 1 

iiimnn111 

iiimnn11 1 

JitJsl tl.li:i 

ll.11J1flfl11 40 Oslffll"lf"L"Mtlff 

~tlsl tl.lL,'.IU~Wsl1slLfitl,J 

~Osl 1l.lLi'.JU~Wsl1slLfilJ,J 

SI 

1 (14) u1l!iJu'1~1'1J:iru 
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,, 
(14) i1il1uu"::1'll.'.r'I.J (Oil & Grease) 11.hnnn115""~nfll,iti~111111titi1,iu11n,i1,1,i1n 

' ,, ,, ,, ,, ,, ' 

nn1'1-tuf'I H ;iufimHll1rui11i'i,1 u11~,11ti;if'l.Ji11i'i.:i 11~m.h::Lfl'Vl'llti'311,1,11u~11ff111mrn 111llnmll 1H 

,11u~11n-111mrnn111uf'I u,i~ti;i ilill1nn11 15 ""~nfll,iti~111 

(15) ~l ii1ti~ (Biochemical Oxygen Demand) ~~W111Jii 20 tl'3tl1LCJl'GH':iitiff 11"1 5 1'1.J 
1

hhJ1md1 20 ilflilnfll~tiilm 111vm,iu\Pln~1-Hnn~n111'Wfl H ~'I.Jt1'l.JDlllltUJ1~,1 u11ri;i1tJ;if'l.JJ1~.:i 

111ti1J1::m'Yl'llV'311,1,11u'Q11ff111mrn \Pllll~mll 11 ;i,11u'Q\Plffl11mrnn111uf'I u,i;i~v;i ilimnn11 60 

ii"~nfll,itiiim 

(16) ~lllLflL~'W (TKN '111V Total Kjeldahl Nitrogen) il.imnn11 100 ii"iinfll,it1ii111 
' ,., ,, ,, ,, ,, 

111vm,iu\Plmh,1,i1nnn1ttuf'I H ;iutim.l!mwilTvi;i Lm~,11v.:ii''l.Ji11i'i,111~ti1h::lfl'Yl'llti.:i 11,1,11u~11m11 

mn1 111ll~nrn h.:i,11u~11mttmrnn1ttuf'I u,i.:i~v.:i ilimnn-h 200 ii"iini'llitiii111 

(17) ~lCJfltl~ (Chemical Oxygen Demand) ilimnn11 120 ii"iinfll,itiii\911 l11tltll1l . ,, ,, ,, ,, ,, 
u11ni1-H:nnnnl'\1'Wfl 11 ;iufim.l1lJ1rui11i'i.:i umi.:irn.:ii''l.J'Wl'Vl.:J '1-t~m.h::Lfl'Yl'Utl.:J h.:i.:i1u~11m11mrn ui 

~v.:i'llimnn11 400 ii"iinfllivii111 

'li'v 3 m11111,ifft:i'l.Jt11ll111111uil1'Vl,1,i1n h.:inw~11m11nnll111ll'li't:i 2 iiY~1n1umH1.:i,iv 1iJtl' 
(1) nll\9111,Jfft)'l.Jfl lfl 11llLfl'W mf'ILrn:: ,i1.:i'Ut:i.:Jil1'Vl,1 i ,Yi ~lflj tl.:J 1flfl11lllfl'W mf'llrn:: 

,, 
,i1.:i'\Jti.:J'Wl (pH Meter) 

0 d d i 9Ji 9/c:t,d g) I A d (2) n711111,Jfft)'l.Jfll Ylflltlff '11 'lf11imn::1'11mm.:i 1::'1111.:J~W'l-tiJll 103 tl.:JflWlmL•lWff 

ii.:i~ruttIJii 105 ti.:iflw1m1ci}im iurnn 1 411ll.:i 

(3) n7111111lfftl'l.J~lffl'JLL'll1'W"tltJ itt'H1nmrnrn.:i~1um::f111Jmti.:iivun'1 (Glass 

Fibre Filter Disc) 
,, 

(4) n711111,Jfft)'l.Jf:l 111"::m!n itt'H1nm1~.:iu 

4.1 nl'J111 'Hlfftl'l.Jfll'ff.:Jn::ff 1m1iitJll Yl'eNUfl.:J LLflflliitJll LLlJ11tlll ,1 :: ~1 'Wlt1" 

1rn::ull.:Jfll'Uff itt'i~inti::~rnlliifl Utl'l.J"lft:i'VJ4u ffl'Ufl 1m 1 vJ1\9llll11111 (Atomic Absorption 

Spectrophotometry) 'lf'Wf! lf111f1Utlffl'\lmi'u (Direct Aspiration) 11~v1n-vrn1n-li1 ~iin-i'u ffl'Ufl 1,irn lflU 

(Plasma Emission Spectroscopy) 'lf'Wf'IV'W~nnvJ~ ft'Vllvi" '\ll"7ffli7 (Inductively Coupled Plasma : ICP) 

' o' ... 
I 4.2 n711111,Jfftl'l.Jflltl71L"lf'Wfl 
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4.2 m1\9111\HHJU~ 1m{1'lf'W fl u"::1'1fm1 utJlJ 111'1 ~ino::\910lJi1fluou'lfoWJu 

'fH'Ufl !'il'J 1 W!\911lJ\91\91~ (Atomic Absorption Spectrophotometry) 'lf'W~ igi~Hl 1\l'\.l1'\.l01'JJ'W (Hydride 

Generation) 'tt~01n'W"1ffll1 oi1ffJt.1 'fH'Ui'l !'ilrn1i'IU (Plasma Emission Spectroscopy) 'lf'W~fl'W~flviW~ 

fl'W1'W" 'W"1ffll1 (Inductively Coupled Plasma: ICP) 

4.3 mm:; 1,:iffou~1tl1o'Vl 'l11'Hilio::\91olJiJfluou'lfoWi't.1 1fl"~ rntlo{ 

1'Vli'l'Wfl (Atomic Absorption Cold Vapour Technique) 

(5) fl1'j\9J'j1,Jff01J~1CM" iw~ 111'1~1tifm i\911\9\rn (Titrate) 

(6) m1'iln,:iiroufi1 i'lfm i u~ 111'1i1imtum1::m1Jl1'1a1ii'W~~u m1fri;J~fluocifl 

(Pyridine-Barbituric Acid) 

(7) fl1'J'il'J1\lff01J~1W01lJ1"~ig~ 111'1i1i1'VitJ1Jff (Spectrophotometry) 

(8) m1'iln,:iffou~1m1tl1::nouvlt.10" 111'1iiimtu uti~\911lJl1'1a1i 4-o~m: wrnu~ 

iwlu (Distillation, 4-Aminoantipyrine) 

(9) fl1'J'il'J1\lff01Jfl1flM1'1-l~ff'J~ 111'Hii'1o 1o 1~1lJ'il~fl (Iodometric Method) 

(10) fl1'j'il'J1\lff01Jfllffl'j~Hilo-:int.1111ofi1i~fl\91'j~'lf'H10ff'il1 !M!i1in1'1f 1mm l\9\fl 
" 

11vl (Gas-Chromatography) 
,., ' ,, 

(11) fl1'j'il'J1,Jff01J~tU'H1Ji1'1lfM'U1 !MH1fl10-r1'il~tU'HfJ" 1'il'IJW~'Vl1fl1'j1~1Ji1oeh-:iu1 
,., ,., 

(12) fl1'j\9J'j1,Jff01Jfl1'U1lJ'UU'1:: i 'IJlJ'U 111'H111ffn~li'1ai1'Vlrn::mtJ U~1UfJfl'H1'U l'H'W n 

'1Jo-:itl1l!u1rn:: i 'IJJ!u 

(13) mrnn,:iff01Jfl1UlO~ 111'1iiio::i'lf~ llJ~Wlfl°l1'U (Azide Modification) ~~tU'HfJlJ 

20 O-:Jff11'1f'11CHfJff 1'U'U11'1151'1-l ~~~Otlt.l 11!01nm1tu~mlJ l'j-:J-:J1'U~\9\ff1'Hfl'j'jlJ!Mfl11lJ1li'U'lf01J 
' .c1 d 9 3-'9 3'~.::t ,1 

(14) fl1'J'il'J1\lff01Jfll'V11flW'W t'H t'li11i1\1'1~1'H"1 (Kjeldahl) 

(15) fl1'j\9J'j1,Jff01J~1;no~ 111'1iintiotJff'11fJ !'ilfJ 1tliff1CHfJlJ i'il 1m1lJ'il (Potassium 

Dichromate Digestion) 

!II • 
/ '\JO 4 fl1H1'J1\lff01JflllJ1'il'JJ1t.l 
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'U1U'1~'U11~(J 'Utl-:JiY111fllJ1ff1fl1ff·m1~~m.m11-:i1h~rnfl'~hrn 'Hrtl Standard Methods for the 

Examination of Water and Wastewater ~-:i American Public Health Association, American Water Work 

Association tm~ Water Environment Federation 'lltl-:JiY'Hi'!tltlJ1fl1 i1lJt1'Wfll'H'W~ H~1£J 

., "' ,., 
(m-:i'f\'111u1my 1',JlJ'fl'mn) 
,, ,, d .::i. 

1'll'H'W1Yl1J':i'H1Nl'W1!7fl11 6 

ilnmfl' w iu~ 14 lJQ'WW'W 'V-l .fl' . 2539 

1'lm1YllU ~u~1-:ifl 

(inv1'lf£J1Yll'W ff'W~1-:ifl) 

f ,i-1Ju~~-.hm1m~V1':i1·HJ~'fl'mmrn 
~ q 



' ! 
' 

7 

---, 
' ' 
I 

--, 

I 

..., 
I 

1.h:: m fl t1·n1 h:i-:nirnvrt11'tt m·rn • 

,, " ' 
f1l'H'W'f'lt)tU5m,iru::tl 1vi-:ivh::'l.JltJf)f)f)'W f)f) 11-:i-:il'W 'lirii~lll\Plfl~l..'l,llf) 

do VJ!ll'l.1 .,.,; 
'l'lfll'H'W'f'l 11 'W1J'.i::mtYm::Y111-:i-ei,;im1-1mn1 'il1J1J'l'l 2 ('V'l.fl'. 2539) 

I JI SJ I 

110..'I f11'11'W'f'lt)tU5m,iru::'UO..'l'W7'Yi-:ivh::mtitJ0mlln h-:i-:i1'W 

~1t11l1::mtYm::m-1-:i~,;im11mrn 'il'UlJ~ 2 ('W.fl'. 2539) 1~0-:i til'!1'W'P1fltll5tn1ru::'U0-:i 
SJ JI I I 

tl1vi-:ivh::mt100m:nn 11-:i-:il'W 'li'o 2 (15).(16).(17) '1~n:i-JL~fl'.i:IJ h-:inu~\9ln'l'11fl'.i'rn n'il::til'11'W'f'lfJW 
S/ JI t I 

'1fll:Jru::tl1vi-:ivi1::mt100n,i1n h-:i-:i11J cii-:i'1~11fl fll ii10~ (Biochemical Oxygen Demand) fll °¥ilfll~'W 

(TKN '1110 Total Kjeldahl Nitrogen) 1m::ri1cillo~ (Chemical Oxygen Demand) 'liru,;irn;h:i'iJ1n~ti1mrn 
" ,,,, ,, JI ,, JI 

H'lm.h::mtY'il'U1Ji-:inri11'1~ ~-:iiHiuti1J1l!mrutl1vi-:i 1mri-:i10-:if1Jtl1vi-:i M101l1::1.t1'Yl'U0-:i h-:i-:il'W'Q\91 

m 11 n n JJ 
JI JI JI r 

'il::uu n·ni 11-:i-:i1u~,;im11mrn;-:i00 fl'Ll'.i ::mrrti111u11fJrui;i'n11w::tl1'Vi-:i"Vh::mtJ0t:in 

uvn 1 H-:i1u'l-n'iil'i111,;in~wo1n~nrnu'f1 H'lu1.h::mrrm::'Yln-:i~,;im11mrn 'il'UlJ~ 2 ('V'l.fl'. 2539) 1~v-:i 
JI JI • ,, 

ti1'11'\.J1lfltU'1fllltU::'\J0..'11-Jlvi-:ivh::mt100n,i1n L '.i ..'l..'11'\.J ~-:i~o '1 iJii 

ou'o 1 fi7;j1f.l~ (Biochemical Oxygen Demand) ~'Qt\!'111.]iJ 20 0-:Jfl'll"lfmciltJn' rnn 

s i'u '11imnn11 60 iJ'1iini'11~t:iiilPl'.i rl111i'1J'Ll'.i::1fl'Vl'U0-:i h-:i-:i1u'Q\Plffl'11fl'.irn\Pl11J'UGJi'fl'wn~ 

m::m1-:i (l'l.fl'. 2535) 00n,;i111m111i1Jl'l'.i::'.il'li'UGJtY~h-:i-:i1u -w.rr. 2535 ftO 
I I I S/ 

1.1 ~1~1J'vi 4(1) l'.i..'l..'111J'U'.i::fltJ1Jf1'ilfll'.ilfttJ1f1Uff\Pl1 CJi-:iiJ'l'!ftY\P\11-Jl'U'.i::lfl'YI 

' .. ,I 
fll'.i~lff\911 

1.2 ~1~1J~ 9(2) h-:i-:i7'\.J'U'.i::noun'ilfl1'.il~tJ')t")Ul1J~'f'\W'li '1110l11W'li'U'.i::l.tl'l'l 

' " 11i1-:i111011'11tJ0a,-:i i-:i~fJ iiJii 
o ~ c:f. d 

(1) fl1'.i'Yl1'\J'\.J:IJ1J..'I '11'.ifJ'\JlJ1Jlflfl 

• !"I "" !II 
(2) fl1'.i'Y11'\J'\.J1J1J..'lfl'.ifJU 'tt'.ifJ'\J'IJ1J0Ull'l1..'I 

,, 
(3) fll'.il17~ii,;it1ruCli'0rn1'.i'illflUil-:i 1tltJ1tfo 1~11 1110iu 

. ., "' 
/ 1.4 '11'f'\U'VI 15 
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" '1110'11mf.Joth-:i ~-:i~o 11Hl 

" 
(1) f111'Y11'tl1'11 l'HHUJ '1110'tll'H11ff11~,llUff1'1111.JL~f.J-:J ff111 

.'I "' "' oj "' "' J ., o' ., o' 
(2) f111u'U'l110'l.J~ Yl'b' ll.J~~Yl'b' f11f1Yl'b' l'UOffm f11~1Jf1ff\911 'll'U 

ff\911 l110lU~tlf1'11tlf.Jff1'111'l.J'Yl1'111tl~ffl.J l~'U'tll'H11ff111 

oa.1d Cl d QI~ SJ~ jl .JCl1 

1.s m~'l.l'YI 22 h-:i-:i1uu1~no'l.Jn,im1mf.l1n'l.lff-:J'YIO ~1f.l M1mirn'lt1"b'-:il.J'l'lf 

'lm1u (Asbestos) oti1-:i 'l~oti1-:il1~-:J '1110l1~1f.JOV1-:J~-:J~O 1utl' 

QI o' \fl o' d.cf. ~ 4::lt. .cl d 
(1) f111'11l.Jf1 mrno t'W"b' m-:i '111 rn u'W O'l.l m'l.l 'l.l~m~f.l1 mo 1'Yln 

,(VJ ... .I "'ii "'ii 'l 
l,ltl111"b' l"ltlf1 l110f.J'tllHYlff'U f.J 

.c:I .:;.:1 ~V.c:lo QI 

(2) mm tl 'H 1 'ti fl11 l\911 tll.JI ff'U ~ Wtl'U ffll11'lJfl11'YIO 

(3) nnvlon ~til.Jfl '111t111~-:irl11~,i$i'1f.l'l110~-:ivrn 
~ o'~ 

(4) f111Yll.J'Vlff-:J'Yltl 

1.6 ii1~1J~ 29 h-:i-:i,irnl!n i1mn'!:; OlJ ilu'l1701J~ vfon 'IJ~1rn:;11~-:i 11i-:i 

ff11~,l ti'~ '111'1flu~WW'U '111tllfl~tl1.'~'11l4-:Jff\911 
" 

1.7 ih~'l.l~ 38 'h-:i-:i1u~ii111to '111om:;~1'!:lmh-:i'l~oti1-:im1-:i l110M~woti1-:i 

O cl ~ d'l il'l I ii Q (2) mrn1m:;~1'!:l m:;~1'!:lll'lM '111om::~1'!:l'YI 'lf umrnoff11-:i'b'u~ 

~n1,i1m~'W'lf.J (Fibre) '111011~'Um::~1'1:l'1vl1uo1 (Fibreboard) 

1.8 ih~'l.J~ 42 i 'j-:J-:Jl'Wlh~noun,im11rlf.J1f11.JLflUtlWcn ff111flii '11101fff,Jlflii . . ,, 
;-:im'lf~f.J oti1-:i'l~oti1-:iww-:i l110l1~WOV1-:J ~-:J~tl 11Hl 

o .:SQ.I <I d .c:I QI d 

(1) f111'Yl11fll.JflWCV1 ff111fll.J '11101fff,Jlfll.J 
d QI O Q QI .c:I .c:I I .:;.:IQ/ o' 

(2) m1mmn'l:l1 mrnf.l-:i 1wn fl~rnon mo11mm1imm~1fll.Jt1tucvi 

ti'u1111f.l 

I 1.9 ih~u'ti 46 ... 
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O Q.I d ,. Q c:i QI I i I .di <!I 

1. 9 "w1 u 'VI 46 l'M-m..11.h ~ fl ti u fl wnH mn n rnn mn~ 11 ti cJ7 ~ l1 'lN m mm w 

(2) fl1'H4ii\911\9lt:]~~~l1lJ1tlff1'1111J Hi'W fl1111fl'fl~'H 1.Jl'IJ,J m11m 

fom l11ti~v~n'W 1 rn 111vr111lJ1~rn'.J1cJ'llti~lJ'lfl,16 l11ti~\911 

ct. Q.I d, o QJ 1v 4 , t 9J ~ 
(3) m1r•rn\911\9lt1'VllJ~l1lJ1cJ'ft'l'Hrn 11m11fmumY'llflWl 1r1n"'11~ 'Hlti . . . 

m1 m~'Virntl'1~i11 "l 'llti"'ii"mcJlJ'4EJVl11ffff\911 ~f ~lJ'U\91~11mrn1~m1"mn1nu lt'll'lh~mfl u~ 1~~ 
\911lJ (1) l11tl (2) Lll'S1lJi~1\9lt:]~*l1lJ1tlff1l111JH1i'.l'UtiTnn Lfl~ti"nw, 1fljtl"ff1tl1~ Lfljtl""t) ~Hi'W 

' ' ,, 
• I 'I' "" • I I • I "' "' ""i j)i .., flllul~ fltl1J L lflflclu~ Ucl ~ff1'W ul~fltl1J'lltl"Lmti~lJtl'VI 'lJ' 'Wflll'W'W 

LIO ti1~1J~ 92 h""l'U,rtl"L~'W 

'li'0 2 ~7'¥iLflL~'W (TKN l110 Total Kjeldahl Nitrogen) L11mnn11 200 iJc1~flllJ~0ii\ol1 

dmf u'l.l1 ~tfl'Vl'\JtN h ""l'l..l f.J\9l'ft'll1mrn\911lJutY:~~1cJnt]m ~'Vl'S1" (w . fl . 2535) 00fl\911lJfl17lJi uw1::;11'b' 

utyty'~h"",'W w.fl. 2535 ft0 

2.1 ih~ufi 13(2) h""1'U'l.l1 ~n0un,im11~v1111JLr1f0"'1..ll" 11!01r110" 

U'S~ fl0'1.J 01l111 Ul ~L.fl 'Vlflll l11Lfl j0 ~ Ul" fl~'W 'Iffl110 ff'll0" tl1l111 . 
~ o d o O.Jef GJ o' 

mm1 i:-lfflJ l1 rn mmrn11 n i'l.l n-1mum v~ ff\911 

'li'0 3 ~, in0~ (Chemical Oxygen Demand) LlllJ1flfl11 400 ""iinflJ~0ii\911ff1l1f'I.J 

'l.l1~L.fl'Vl'Vl'll0~ 1 H~l'W f.J\9l'ft'll1mrn\911lJutyi~wnti nn'Vln" cw .fl . 2535) 00 fl\917lJfl17lJi'Ww1 ~11'JJ' 

'!Jtyty~h""l'W W.fl. 2535 ft0 

3.1 ih~u~ 13(2) h""1'W'l.l1~n0un,im11~v1111JLr1i0"'1..ll" 11101r1~0~ 

'l.l1~fl0umm1'1..l1wrnm1'¥i11r1~0"'1..l1 "fl~'W rn 1110 il'U0"01m1 . 
3.2 th~u~ 15(1) h""1'Wil1 ::; nvun,im11~cJ1nu01m1iYfl1 'l.l n 1n'Vlfln'Vi1 

tl 1 l111 Ill fflJ l11001 l111 "11 L ~ ,J l U ff 1l1 f 'I.JLi cl" 'GY\911 

1 3.3 ti1~ufi 22 
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lfl.J (Asbestos) tiri1..:ii~tiv1,rni1..:i '111VlH'lltltlV1.:J i.:i~ti 11.Hl 

OJ cr' IJ\ o' .dad ~ ~ Cl Q 
(1) f1l'rnlJn mrnti t'WCll' m..:i 111 ':i~ u'W tl'U mu u~1mw1 mti L'\'lfl 

!"'I "' • .I .,.,, .. ,,i 
l'iltl':i t':iCll' Yftlfl 'HHltltllJfll'i;Y'W ti 

4 d j/,.,4o QJ 

(2) mn-rn '11':itlfll'Hfl'HJ'lJl'ff'W~Wtl'W'ffl'H':i'lJnl'J'Vltl 

(3) nnvJt1n ~tllJff 111t111~.:i~,1~'illlw111t1#.nrn 

~ er'~ 
(4) nl':i'\IUJ'V'l'i;Y.:J'Vltl 

3.4 ~1i'lJ~ 29 h..:i.:i1'W11l1n i11mt'l:; ti'IJ il'W'l11tl'lJ~ vfon ,i~11"1:;11~..:i rl11~'il 

°'i"?f 4 Cid OIQJo' 
tl~ '\111J'W'1ltl'l;½'W '11':itlllfl'1tl'!Jff'\1'W..:Jfffl1 

3.5 ~,irn;'j 38 1 N.:J1Wlf~\911gtl 'Hltim:;~11rnv1.:ii~t1a1.:i11i!.:i '111tl'\1'11fltlV1.:J 

(2) nwvi1m~~11:1 m~~11:111~.:i 111tim~~,1:1~Hi'Wm':int1fffwl>'u,1~ 

'Yll'illnt'ffoit1 (Fibre) '111tll1N'Wm~~11:11vJ1'lJtJ{ (Fibreboard) 

1h~mrr tu i''W~ 18 fJlJmw'Wi' vrn. 2s40 

tvit.J'i 11JClJl'W'Wl'liv 
d ., o, 

('Wlfll'Ylfl':i llJ~l'W'W'Yl'lW) 

tiii'lJ~mlJ 1 N.:Jl'WQflff1'11mrn 

. ,, 
'ffll'Wl\]flfltl..:J 

., d !Ii 
('Wl..:J'ff111'Wl'Ylt\-j tJllffmn) 

,., g/ d A 

1'ill'\1'Wl'Vl'IJ':i'\11Hl'W1pfll':i 6 



11tl'7 Gl<f 

Httrhnl1'111Jnll1 

' Al .., ~ ""' " 
lJ 'j ~ fl lfffl 'j t'Vl 'j 1-:Jll'j 'VHJlfl 'j 1i 'j 'jlJ"J1111 U ~~ff ~U 1~ ~ eJl.l 

l~~M fl111'U ~11-n mflWC)llUIZ1J1m fll'j i 'Ul'll.:J1'lf1n7'Jff1'H fo n7lil6'1f1'U 

~1\Hl11iTHUf!'IJUU::nwifo-1riu1'UL~?H~'1ll1~'<i'61JLi'.l'U~ll 

Vi.ff . lm~tfa 

"il., ., 
mt1 ,,,1.Ju mlJvii'vw1mtl1uu11n 'l~ti'11ff11J11t'l::i~mm11J{m11Jff1JJ1rn'llfl.:i,i1-1L,i1:: 

., JI ., 

'U11J1911t'lfi''1'1J6'11t LttlZlfl n'!f'U i tt'flu 'JZffll~ fl1'Vilfitl'1'VH3~1'U 1'1nn7'J'U 1'U1~1t'I 1'1 fflJtnn.Ji'rn_h '1 . . 
11 l mnru C\'l n ,n~ n H;J',m911n i-n'1111J 1::iomn ::tYV91fln' 6.:i riu innu n uui''h-.1 tin uu u ::\! u . 

JI 

01ffov1u1,im11m111'1u1J1,1n b (<i>) 11'11.:JVn::n'l!'UtlJtU~hhm~nn vt .l'f. lm~lmo lj1J\J\l1111ml . ., 
nl Zll 11 /JV] t'vt 01 n 'J 1i 'J lll'lf l~llt'I:: ff .:JU 191f<61J hJ tlfl 111 \.j ::ll 1'1Hl'1 fl ru::n l HI fl U'U llJ 1~1 t'1 

o on 1.h:: n, l'fn 1l1u ~n1 ~ n rnru 'li'u n::1J11l11 n 11 i Ul'l 1-11'111 n ,, ri 111f u n 11il o.:i nu ~1u tY11111 w t'{'IJ 

1m::m1i16'1t1t.11u1j6'1~ '1Ll19l"'mJLi'.luvh1i ~ i-1916 hJil 
" L" "" _1 ~ d ,rn Gil 'Htlfl1t'lfl1JlZfllffn'i:::'Vll1~fl\lln'l11fl1l1J '11J1Jl'l Glim ('Vt.ff . la,<f<i'.lm) flflfl\l111J 

JI 

fl171J '1 \..l'VtlZll'll'Ut\Jt'U~'Ul'IJ1Yllt'I Yi .l'f. Im~ lm>o 
JI ., 

,i'o ta, m1i16.:inull1mo,rnn 'l11n·Mu6ll1m~1n 
., ., 

(<i>) tiflU7'Ul911t'IVJn'U6 ~6.:JH'U n-u'1'1u v~.:iu~lll6'U1J\H{Yl"Urnn nih~ugnn'1 i tJ 'h.i ,r t:ion11 
' JI 

b llJm ~1tl~11Jl..l~f11u 11r6,foJ'U~HfflJ m1v l'Vit:iil tl'1f1l-lii1-n'u1111lJUtl fl L 11 t'l;JJM-u'l.:Ji16fll 
• II I ' I JJ 

(la,) him tU ;:\ufl'U 1u1,nm:igiufiq1JM!m1d,11n11ui11ru'li'rnfi tl'1"1::~fl'1Ufo1Jil 1W fi ~'1 tit) 
I tJ I 1,1 

i.-n'tY~ n111J111W tl.:iLflt1'1L~Oil6'1fl\J in li'll 1,i1nmt1l-l on i'l1t'll,i' 1111 i. 'U 'l.J1 I 1W fi~'1'l.ltl · 
" 

(r.n) i.umw~11ml1rni;:i1n~fli'1Lfljo_,1Tml1ivHh 9"6'1Yi1m'Wtrnun1,ui'.lu,nuti616ulJ1nuo • 
'fl ti I t 

ii1mi;:i1n'l1l-l1i>.iu'evn11 ii>& L'!ll-.19i1l.J\l1l t1t'll.J~\Jvi'liiu'ovn11 GI ,11n.:i111,11 111ui.un1tiHitio . 
'JI V ' " )I 

ii ,u lfl 1n ~"~.:iLfll6.:iu11 ,.hi'.io lon ~eni1n1u flt:i'U n1,11fJ 'U'lfl'U ut:i rnrn.hm.i t:ill ,m~rnrnu 1 .. 
I !i,I t A A' ~, f ,, I I )I A : 

i11uoon11 r;,& l'll'U,1111,l'I flfJ1l'N'Ul'l lJ\.jt:)0fl11 d. \l1111'1LlJ,l'j ILt'l:::'I61J'lf1\-lUO"l:::\l10,llJ'Vl7'1'I::1JlO\Jl 

6tin,i1nui11wiio 
1 1,1 I I W 

(d.) i.u n1tu·rh1::1:::~1J fll'j i.iuoihmf17t'li1m11 li;:ivmrnt:J~{lt)\.jlfll0'1 t;l;1JU160fl i 'U 

1J:::910.:iil1,11hm.i o l-n'11 tl u11u1 L~oi1o'1tiu"1-n'~'111d.:i~.:i '11,11llnn~hJiuiit:i 



l1U1 Glb 

'I1'llfl'il 'il1l!L1J ffl,fl 

JI • 

'\16 Q) fJWfl1'Yi'\16-n.hm,nnl1'il:::L~ullm1 i~ 
J/ t J/ I 

( 6)) 'U 11J1,1ltlll 'il::: i-Nunnfl~M11lw 'U ,ii, ~~TW flli 11m1:::l1 fJtU ti' flll tU:::\11 n n rn °11f fl film 
: a • A ,_ ~ ., dc1. SI d -=' QI a o' ., t 

'U 11J lfll<llf 'I fl ff1'U 'I l'llfllrn'U 11 'I 6 ll ~fl fll'I '\I tJ ~'I il 'VllJ lf 'U rnm U1fl1J fl1'I 1lfl 'I 1:::11 fl tU tl fllltu:::'\I t)~'U 1 
M • 

'rl!tlfft111J'Ut'W~1~fonni'mtHfJW!ll'YilJ1Pl'IJ1'U 1rnn, 1300 - 2537 (ISO / IEC Guide 25) 1116 

GI ~ QJ : ,, d Q,I ~ Q,d .i 'l .. 
ff o 1u 'U l1 n rn °11 'l'Yi u, mu 1 uu11-c, hrn 1rn111 u '!1tJ1J9l 1lJ 11 -c, runw "Vl 11i nu 11-c,::: 1-:i 6'U 'U'Vl 

,, 
n rn °111 vw1 m tl, m v1, ?Hhlf 'U ,1 

II I Jf I 

• .. .. !V ""1 !V ~ • .. .. ., ., (!ii,) 'U11J1'11tl'f1'J::: l'lllJ'I f)fl 9l6'111J'U'U11J1'11tl'VllJfJWtlf1lltu:::°111'1nltlf)Tvt IU'l:::t)WtlflllW::: 
I II • ,, 

t11~1flij 1,J 1iiumtucvi'at.t lfl1Jt1-:itt~m1Jti n111-u,1 H'lum91'Ij1'UU 1m,rn,ti 'ii::: H,Blm11~ li' 1,nh:::mrril 

('1l) hni'tH~~flnl'VllYifJ1flni'1u1?11tlrht1'Ufl ia-:i~lfl1'I1lfll1:::l1111fJtun'n11ru:::~1i:lu~1:1 

1~uiMijtJ~111w ili1n'Ulfltu~61.! ltllJrj·Hlfl"11lJ~ f11'rl'U'1 t 1i 'UlJ19l'Ij1'Uil11J1¥11tl ~'il:::i~1J1lf1fl ,~ 
JI 

~101.h:::mflil 

(ct) iu n1w ~ilt1111Ji11i:lu nrn'Vlf vw1milTm,11-c, tn'ili.:i i tt'11m1:::r1 fJWtfo1:1tu:a11-1 

.., ... ct d di !V 1 JI ~ .. ., 4 d d i . .Q .. 0 d 
1Jfll9ll/ll Ufl'Vll 'I un fl '1U9l6'1lJfJWtl fllltu :::'Vl HU fll91 'I /ILUflYll 'I U lJlfl'U lfltu C\'1 fl111'U fl'Vll'l11Jl:::ffll 

• JI 

9111Jtin11-rnv1 H-n1m.h:::mflu 

'\!fl c1. m1!ii1~ihn1116iinfoil1m,11<1 
SI II ' JI 

4-' 0 cl ., «. GI 4 a cl ., I 

(i.,) 'tfM nl'I l'ill:::'U ltllfl lfl 11 HJ11Mnl'I,l,l,l-:Jlfl Hl~tl1J'U 1u1m-c, 't1 rnmHnl'I'lf6J.J 
' " ' w ., 

ri1i.a.J 'I~ flt)1J'IJ(J ~lfl 10~ tlU U11J 1'illflvi 6 ~i 'U uml 11J ,~, n /Jo ~vh fll'j ~,, ~'U Vll OL 'Wl.l 6'U11Jl~ltl 

~11:::H\l11~6flTrntll11m11fofl . 
" ., " JI 

(ls») fl11 ~,1;vvn'WV11Vt'Ul.imh1J1v1ltl 1~m-:::~11~vn1rnTU'Ult utitl'U11J1'il1tl l,1ui~ 
.!l t;'/ ~ QI I ,,: Q ,d ~ 'I )let SI JJ <.I lrl t ),I I 

tj'Ul'ltlO~'W 't1'Itlfl1'lfflflO~'W 11J'U911V1~1l'lHl1fl'U'Vl1V l'ilV L'tf1Jfl11>JL'Ull'\l'U'll6-:Jflfltl'I'U Lll'U0Vfl11 

tlo jj-c,finfll~tln¥11 
w ., ~ ' 

(,;n) mvm,-:imrn1'U 'Ul i-uumh1J1'1 lfl9l1JJ (ls») ~v-:iiJ f16Vvi~ H'lliu'6Uffl1 Gl lei i1 LJ.J~ 
" ., ,, ' 

LI ~11l1J 'U 1 i 'U U mhl.Jl'il lfl t:l tl nii -:i 'il'U 'tf lJ vi nn 'W flfl t:l l 'U 

V A : 
'U6 ti. lfl'Itl-:i?jU'U11J1'i11tl 

,, .,\ ,, JI 

(") ~ti-:i~,.:i~umw 't1!6-i'U ri1u'\lfHLfl'I tN~tnh l M'n:::t11?1t16'U hfo~ hJ1uti m.l 1111~111 



11tl'1 G)a 
':il'lffl~Hl1l!Lllmn 

(12,) lu tm~,1i.:i1fljt:J.:i1llJJ1lJn'!fu ,i 1:::~n-::i~,1in-:i~u1m.fotl1m,1Tcm:11i1-::iLfl~t:J~tluJ 1nu 

i11foJ11rnm,liml'U l~v.nv-:itfofii~J, 11~n1mff1'it'Ul,111nmounm'l111t.J1mfoJ,m,11t'l1~ 

-u'n b m'i1iin l~tl1m,11n 

" , ~ s,, • .- ,. 4 <Id -. cf a .., .d 
(r;i) uvl11m~ 1nii1?i n 1 ~u~1 ~rn-::in,1nnu,11vcir1lJ'U,111 HJ,l'Ul'H'U v1mffV1Ti 11rn1n,1v'U . . . 

, v v 

111lJvim11n½'Vi vmnl 1m,11n ri111u ,i 1,1 vri111 u:::il l'll ti~flru:::m':ilJ mlil ,m,nn 

1 : J) ., ... ,.. i 1)1 I dl • 

n1'l" '!,innuua'U 1m,11r,,1-rn1ff,J111lJ11'rn11u .:i m1-::i'!,1 nr,u,1-::111,1 nu U61l'U MthmJ n 

m1111 "'mmucti' 1n tn':i un:::Li fJ 'U 1 'll~nrnl'l i'Vi ,nnnl 1u1,11nihm.J ,i 1,it1ihh-::i1111:::J1m,11c, 

1i'.h..1~fl1UfJlJ ½'uH~'lft:1ulunTHJ,1nr,uu01.l1m~11n J-:itl' l.t:1-:ivi11-uu fll':i mv i~m'l" ri1ti11 ~Lrn'lltH 

QI : _ I o ,, .J .a QI tJ ,., d ,,.A ., t . I o " 4 
Vi'U n-:il'U'U 11Jl~1t'lul::: ~1'Yl6-:Jl'l 11':i{)Vi'U n-:i1'UI ll111'U1l'lr-l"lf ~l'fU flHU'U l'IJ1,11?, u':i:::ll 1V1t:JS:,V11JtlU'Hll10 

" V , v 

(Ii>) 6J11-::i111::il 1m,11-ci,1111 ((ii)) ~v-::i1i:l u~vinfi1J ~nrnni'Vi t11mtl ,m~,-ci mrnm!-::ia'u .. 
~ ,,., a., ~Ad .A i-='Qcl GJ : o 

':i\JHM 11 ,lllJ'HC,fUO\'UCVI 111n7':i 1rn:::1-::im.J 'IJ'VlfJTi1J,1fl'jlJV1':il'W1n':i'U11J1,l1t'lf11'\1\.l,I 
V , V 

11.-o to d., o o 
(GI>) \JI{)~ 11,ll'l 111 fH11.J fll'j~~ flt'lll 1Jt:J U llll,llt'I ,111111 ti 'Ull n'l'lll'l 'iVifJ1fl'j1.J l'Ul,l lc\ fl l'MU ~ 

s,11 ca., I Jlo,: oS,c::i I 

II c\ 1 ff-::J ':il0-::111.J ,t,:i flt'l 11 L 'H'V4'U M l'U 'U 1111,11 t'I t.J':i::: ll l'Vl U-n'l flltJ l 'U a 1'1.J \JU IL\Jl1'U q ,tflt'ltJ 

I : " d 
'Ut:JU11J7~1c\Ut'l11ff':i ll 

1h-:::mff \'U 1'U~ wd ijWlflll Vi.ff. li!!tUfa 

., di• ., Q .:::.. " 

':iJ1J1.J,1111m1n1:::m1n1':iVitJ1n':itil"l"1J,m111n:::n-:i111~nv1J 



.. ' 
0 Q """'1 "'" 1Jl91':ijl\.&Ul1JU11il'fl\lZl'VlJ"i llfl I~ 

f!WD mnu::Y1HnuJmV1 

'iltlfll1 

ff (Color) 

m11J',j'U (Turbidity) 

m11J1ilum~-~,~ (pH) 

u .. 
flWDnMw::m~ttUJ 

,um,, 

d 
ll1M (Fe) 

111Hn7Uff (Mn) 

'YltNII~~ (Cu) 

ff~fl::ff (Zn) 

cum-n;i (SO 
4

) 

tmt:i l'J~ (Cl) 

vJ~t:itJ,'Hl (F) 

1u1;irn (NO
3
) 

' J. .. mwcr1 nnn~~ru ,,,n::alJ 

s ( mht11Lvrniiu11-lmrna,i') 

5 ('11U1tlfl'J11J~U) 

7.0-8.5 

i o J 
tnN<rlfll't'IU~Yll 'tnn::cn.1 

( ij fl ftfl i' 1J ,i tlnm) 

11hiiu o.5 

11hnu o.3 

i1iinu 1.0 

11hiiu 5.o 

11.i,ii-u 200 

'hi,iiu 250 

11.iiiiu o.7 

1J.i,iiu 45 

m11Jm::r\'1~J~'l11J~ (Total hardness as CaCO 3) 1J.i1nu 300 

r1111Jm::~1-un11 11.hiiu 200 
(Non-carbonate hardness as CaCO3) .. . 
,Ji 1J 1w 1J 1l!ff11 vi ~'111J ~~"::aw i II iJ.i1iiu 600 
(Total dissolved solids) 

mwaria~ l1n.1q~qA 

15 ('Hu1vum,iiu1J- lmHrn~) 

20 ('11U1Vfl111J~U) 

6.5-9.2 

mwaritnj lau\l~qA 

<ihiii n i' 11,it:i n,11 > 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 

500 

250 

1,200 



fltlla'n11a1::~1i1uit11 

':iltlfll':i 

t'1'1'i11lj (As) 

1'1fu11uyf (CN) 

91:;n1(Pb) 

,Jrnn(Hg) 

11Tlrllih.J1J(Cd) 

;nlUUll(Se) 

u ... v .. .... .. 
tJtllDnlHll::YIHufllfl':i/llllflYll':itl 

':iltlfll':i 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E. coli 

J. .; 
1nwcnm11uftY1111JJ1::ai.1 

(ua;nf 1J~t)~91'j) 

,, , t ,ct 

916'1 1JIJ 

,, i •4 
91fJ,:l 1JJJ 

9i'n-111m 
II , fd 

910~ lJlJ 

" ltd 910.:i lJlJ 

J) , 1A 
91cH UlJ 

. 
J. .. maaorun '11'UftYll 't1JJ1::,rn 

,., f I JI J oQ 

1.UlUfl11 2 .2 91tl'ItlllfJflU1fl'fll'lfU9111J~i 

V '4 ,., 
9HH lllll 

lflt\1"10\f laJJ~~qA 

(iiaiini' 1J~oi,911) 

0.05 

0.1 

0.05 

0.001 

O.oI 

0.01 



11 u' 1 ~ (:j 
n,r fl \1'l1'4 LU fl ll l 

ti .,~.-' .., ~ 1 -
112.JJ(Jl}:trJ :- 111~~n 1um11h::mrrhn.h::mffil1J1Ju flt> 1un-H11n11nninw'VI m1::imrrn11 UV1H1'tf1n11 

ri111f1Jnm'ln~oui1ut'1'1Jil'HU?l'lllm:m'l'ilo~rfo11.u~tl~a~111fla°01J1i'.luvl1l ,11111h:mffn'l':'1111~f:jfla'll101nl 
. "' 

;ufoii i.,l!D (VUl l!Dlfo'.lei) CJ00,111Jfl111Jlum::11wqit'\}'~t.l11mnn YI.ff. 1'1,&IR,o a'1ffi1'l'i.Jfm.J'i~l1'ilf11nruavi' 
" .. 1" . 1 ""' " "' !"I il ., 1 . " nl'l'1'1f1 'IIU1U1,m, 1111tn1lJ1m.n::a'll 1tt'l::fftlflflflti~n1Jt'l'mum1tu ,u ,i11JU flVmHUfl 'jfl11Jfl1JnTHlflmm 

umf l1Jlrllflmll"ll\.ml'U{)Uiml1m,na flflt)jl,JU U11JUl~,,.t)f1111J, Jiim11Jt.) f1~0 -3'11lJ1J1'1'i1 ~ ll 1 
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----, 

....., 

1 
i 
i 

1 

! 

U1~fl1Afl1~'1'111~~~1m1'1'1a 

nt]11JJ1ElffnJJtlav~nEJ1um1ri1-JllJ 

(ITT"ilFJu) 

L~tl~ m1~uaam.tialun111h~1UL~a1num1~Lnmaa~ 

(a11L~:i'.i) 

m~miT1m1~rnJm1iil-uie1 2 (7) LLl1,nh::ml'1'lleJ-.:Jl'lru::u~i'~ iliJ'\.J~ 103 a-.:ii'-u~ 16 ii-u11'lii 2515 

n"i::'l'l"i1-.:iiimv11 m.1~-.:iri1l1t.1v1 ai'a~ fll"iL~ EJ1nu a'llm'W e1-u1 ,T ema::1'l11iiua e1v1.n mh1-1iuan.j'1.,:i H i-.:i Gi e11 ,J,d' 
• 'IJ 

m._w.ihltl 

va 1 1 uu1::m1-1d 

"U1'ULt.J" l12Jlt.Jl'l112J11 a11~ilafl1:trurn,1ilmLLa::m1l'la1mauv11t.J iliurilLUv1'1lfl Ld vl'll 5<il1 l1~eJLt.J 
~ ., 
cl-.:JLl'lTI::l1 

"c'..lu" l12J1t.Jm1iii1 eJ'Ullll'l'lleJ'3'lleJ'3LL~'3~aliil'sf.l-W'3 m::'171'..1 ,Jib l1'ieia eJt.JeJt.Jl 'Uellflll'11i 
" • " \J 

"a::eJeJ--3" l12Jltll'l11JJ11 el'Uflll'l'll el'3'll cNL \Hl1~ ell 2-Jl"lmHHJ aai. 'Uellflll'11i 
• 'IJ 

. "Yl 3J"l12Jlt.J l'l113J11 el'U11ll'l'll el'3'll el--3 LL~--3~ Ln v1i'U'1lfl fll "i"l13J G11'll eJ'31v'll el'3cll"iLLGl::"'12-Jl"lf.li:I elt.J m/1 'U 
'IJ • 'IJ 

m fll A 1 vi' 
"LLna" l13Jlt.Jl'l112J11 '1JeJ'31l1GlilU~3Jl<il"ll1'ieJ"lU'l'l"l-.:J 1i.JLLlJ'Uel'U~al3Jl"if.l'W'3 fl"l::'171'..1 LLa::LU~t.J'UGllllVi 

'IJ • 

L U'U'lleJ--3 L l1a1l1'ieJ'll eJ--3 LL~'31Yl Lvit.J fll"lL i3J m13J GJ'Ul1~eJa vi eJ rul1il i3 
• 'IJ 

"1ei Ll'l il" ,,,ii, tJ m1iii1 lei~ di v1i-u'11 n al"iLl'l il~ L U'U'll eJ--3 L l1a1,,,~m1 eJ--3 LL~'31-uam1::ufl oi 

"'UlEJ~\:i" l'l illt.J m1 iii1 ~~-.:J<il nMfoa n.j'1.,:i L?Jl'\'17-.:Jl'U Lvit.J~lt.J ri1.j'1-31 i LLa::l'lmt.Jm1m1 iio-.:i ~~'3 
'IJ 'IJ " 

1Yli u>J e1ul1m t.J L lii'17'37ULL V1uu1t.Ji1-.:i L Ufl"lW~'Ult.J.j'1-3 L tl-uiloiul'll'la l'lmt.J 1-ml-.111 ~il a1t.17'1fl"i::i'17fll"iLL Yl'U 
' 'IJ 

il~Ul'l l'la Ju LLa::\1JJlt.J m1JJ11 tJ 0--3 ~~--3 hi'f Ul-.1 eJU\1l-.llt.J L '11i'17'37'ULL Y1u~il a1u1'1m::i'11 fll"iLL Y1-uiloiul'll'l a . " " . 
"afl.j'l-3'' l'll-.lll'..11'111 till ~~'3 <ilfl a'3i'11'3l'U 1 '11LLfl'Ult.J.j'l'3 L yj t1fofi7.j'1'31i.111'1::L tl-u~fofi7.j'7.,:i lil1t.J<il'U Lel-.:J 

" 'IJ " 

l'l~el 1i.J n <ill tJ LL a ::l12Jl tl l'l112J"l1 l-.l 0'3 a fl :5'1-.:i ,J 1::-51 LL a ::a fl .j'wE'1 l'l "il1 LLGi1i.J11 tJ i5-3 a fl .j'7-3~'3 '\'11'31 'UL~ m fl '\.J-.:Jl 'U Ul 'U 
" 'IJ " 

"afl.j'1-3,J1::-51" l1tllt.Jl'l17t111 an.j'1'3:g'3'UlEJ.j'1-3<iJna-.:i.j'1.,:i HL tlum1u"i::-51 
'IJ " 

"afl:5'1-.:i-E'1m11" \12JlEJl'l112J11 afl:5'7-.:J~'3'Ult.J:5'7'3<ilfli:1'3:5'1'31ili.JL U'Ufll"iU"i::'ii1 L vle1fi1-31-uci-uilafl1:tru:: 
" " 

:;'1 ~ :;'1 .. :;'1 1,J L u'Ul'l"i'31'l"il1 L u'Ufll"i'1"i l'l"ielL u'U <illil(l ltjflli;I 

l13J1v1 1 

ill'.HflH 

vv 2 <ila e1v1"i::t.J::L 1a1'\'11'31u,J~ oimt.J 1 u am u~,J~::fl eium"i~L '11~ n:5'1'3i'17'37U'1::il,J~i.11rul'l11t1 L?J tJ?J'U 

'lJ el-.:Jal"iLl'lm 'U'\.J"i"iEJlfll 1'1'1J el'3fll"ii'11-.:Jl'U Lvl EJLil~ mn 'Ufl11~ ri1 l1'U vi 1 i1 'U<ill"il-.:Jl'ltll ma'll 1 't11EJU"i::fll 1-1diJ1Yl 
- r/£;,..,, .!',, ;.. ;, ; • , , .• 

~~:", in~ :91, 61~'11ii 64 1uii J · 
.I:: ( , ·1.1· ·~·'.,.·::A~~ 
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----, 
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' I 

7 

7 

I 
7 

' I 
I 

7 
I 

"\ 

! 

l 

n!J w uwrrm1tla a v1nt11 u m1>hrn1 

(m1mjj) 

'llel..:Jal1Lflihihmi1~n1'Vl'UG11il-uG111w1nnma'll 2 vi'1EJ1.h::ml'lif 

va 4 'l-11J.JiJ1 'l-1'UlEJ~l..:J L '1-1M~l..:J'nl..:Jl'U 1 'U~~jjtJ~J.Jl(Uf117J.JL'IJJJ'IJ'U'lleMa71LY1jjLfhmi1~f)l'j,1'UGl 1il-u 
"' ,, ., 

G1111..:i'Vlmma'll 3 vnEJtl1:::ml'lu 

va 5 'l-17J.JiJL 'l-1'Ultl~l..:J 1 ia ni1..:i·th..:Jl'U L 'U~~jj,J~m ru~'ULL 11-um1m nll'l'll el..:Jf1Wl'1l..:Jl'UGla t1Gl1:::u:::na1 " . 
m1'1'i1..:i1-utlnoilG1m1w~mn-un-:h~thvi-uG11il-uG1111..:ivimma'll 4 vi'1utl1:::mAil 

va 6 mu 1 uamu~1.h:m ellJfll1~iim1 H'a1·m1 ii~nl'Vl'UGl 1il 'UGJT'n..:J'Vlmma'IJ 1, 2, 3 'Vl~el 4 ~..:J 

a fll 'W'IJ el..:J fll") H\f u ell'iH tl'U el'Uv11ltl vi el ~l'lf'Vl~el ~foci1n aLfiEJ..:J 1 iu1 ui1..:i~G1'1-1 el..:J'Vl~el ell Yll'Hh'Vl'f um, Wa11 
" " " 

Lfljj11LGlEJLQ'Wl::: 

Vtl 7 L 'Uf11t'U~flltl L uamu~tJ1:::f1 elUfll1~iia11Lflii'Vl~el~'ULL ~rJ..:in1::<Jlt1am1t11flll'l'IJel..:Jfll1vi1-:n'U . . " 

Ln-uni1~n1vi'UG11iluY1111..:im,11ma'll 1, 2, 3, 'Vl~el 4 1iu1EJi1..:i~hLiium1LLn1'llvi~m.Jfo,J1-:iL"VlelaG1r111JJL'IIJ.J 

'IJ'U'IJ el..:J"11Lflii 'Vl~eltl~mru~'ULL ~ii1 'l-1Ln'Uf11l~f)l'Vl'UGl 1il 'UGll1l..:Ji..:imh1LLa1 'Vllf1 LLf11'll'Vl~el,JfotJ,..:i hHvi . . 
'UlEJi1..:i<J:::v1 el..:J~Gl L '1-la n~1..:ia1J.J LGfelUf11flJ i" Yllel..:J Yl11J.JUa el Gl.f1 ti a1'UUY1Aa Gll J.JJ.JlGl")tJl'U~rll'Vl'UGl 1 il 'U 'VIJ.J1Gl 

'U q IIJ q .. 

2 Gl a el Gl L1 '17 ~ a ni1..:ivi1..:i1 'UL~ EJ1flUa11 LYI jj ~ jj a f1 '\!tCU:::'VI~ el U~J.Jl ru ~ ell<J L tl'U tl 'UGI 17 El vi el a'IJ fll'W~l..:J fll tl'll el..:Ja f1 " . "' 
~l..:Jlil..:Jviel 1tJil 

(1) c'.Ju a:::e1e1..:i vJ" LLna 'Vl~el 1mfliiv1el..:ia1J.J1a~f1'mrn1ml'l'Vl~mY1~el..:i'li1a'V11EJL<J~Lmn:::aJ.J . " 
(2) a11Lfliil 'U")U'IJel..:J'IJ el..:JL'Vla1~L U'U'W'l!t y)eJ..:Ja1J.J1aO..:Jjj eltll..:J 1el..:JL'l'1l,'Utll..:J'l-1J.JLL'n..:J m::'U..:J'Vl'Ul'll'UGl "' . . 

1 .Jcv d c$ t 

a LL a ::'Yl f1 'U a, 1 LYI J.J f1 ,::: LGl 'U Cl n 11..:i f11 El 
"' 

~ ,J <S .J i:'1 .. ., 1..J .. ,, .J' ,, ,, 
(3) a11LY1J.J b'UJ 'lleN'IJel..:JLL'IJ..:J'YlLu'U'W'l!t Glel..:Ja1J.J '1tj..:JJ.JelEJl..:JLLa:::1t1..:JL'Yll'W'Utll..:Jl-1J.Jau 

.J QI ct' 1,1 QI I 

mm~1uLnmou,.p.Jmwft:u1:1:uN1:111mJaaraoamu'4flfltJ 

Vtl 8 Cl..:JiimrnY1 el..:J'l'i1vi1mrn'Vl~el1Glt'l~'U~AalEJf1'U iifl11J.Jtll1'1-1J.Jti..:J'neliiel iian'l!tru:: L'lfa1J.Jf1Uti'1iiel . . . 
1vi'Ylf1il1 iimlJ.JL 'Vl'UEJ11l-iun'IJ7Gl~lEJ alJ.Jl1Clfl'UtllLLa::ai1LAjjhi' . 

ti 'II II 'II ti o 11 ~ Q.I ..J ..J 9/d 1'" I .J II 
va 9 ")e]..:J L 'Y1l tll..:J'VIJ.J LL'll..:J Gl el..:J'Yll Gl1tltll..:J'V11eltll..:J ~am Gl Cl el 'U LJ.J e1a1mLa1J.Jfl17 J.Ja..:J J.J'U e)EJf117 Yll..:JLL'll..:J . . "' 

1J.iUf1'1J7Gl~7tl a1J.Jl1Clfl'UtllLLa:::a11LY1jj1vi 

Vtl 10 f11::'U..:J'Vl'Ul'll'UGl La ·::11f11::'U..:Jvlel..:J'l'il vi1uvrn1aoin La'Vl~el1Glt'l ~'U~iian'l!tru::AalEJfl'UJ.Jel-:J L ~'U 1vi . 
-a'Gl a1 J.Jl1C1Uel..:J fl'Utl'U{lmmnn a11Lflii n 1:::L~'U'Vl~el'VI n 1G1 LLa:::'Yl'ULL 1-.:im:::LL 'Yln 1vi lii'1 n, elUvl el..:Jiitl1V1un Lui LLa:: 

{lle]..:J 1J.ioiGJ 1vJ~7EJ 

va 11 

'11el..:Jal1LfliiilLiLn'Uf111~f)l'Vl'UGl 11L'UGll1l..:J'VIJ.JlEJLa'IJ 1, 2 LLa:: 3 

va 12 ~f11el..:Jellf111'la1wsu L'lfYllelUSJJ.Jf1 ua:::,J1nn'U~'ULL ~ {lleJ..:Ja1m1t'laG1U~J.J1ru~,'ULL ~jj1 'l-1Lf1'Uf117 " . 
~fll'Vl'UGl 1iluG1l11..:J'VIJJ7EJLa'1J 4 
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(ITT1Lflii) 

?Ji) 13 Lr11ei~'lf1El'Vl1Elhihinu vh.J LLnil' 'Vl~ei1mr1ij Giei~Lth.JLLUU'VIUlnlOflielrn~it'Vl'Ull.h:::Lll'Yl~ 
" 

iji;i~mm1-Hhvifuvm1l-.iau"lui1vi~m.J-mm1~ijviammflliiaii1-.11n~~u 
" 

' ' ' ,_, dG.I Cl.I C11 d II o II V Q. GJ CV .cil 4 QI d d 

'llfl 14 'Vlfi'UB'UO'lilEJ-Jlfi&l'l'Hflitn1:::LO'l'U O'IB~'V110'l1Elt:-n'l'4a1avin 'Vl'U-:J 'Vl'U~L'YIEJJ.J 'Vliel10'lflel'U'Ylalill'rn . 
fl 'U t1'U O'l il EJ-Jl n '11 i Lfl i'.i1v1 

'V13J1(;1 3 
cj cj 

LUIDLGUllil 
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VEI 16 ~l'U 101~i'.hi'n~ru::: 1lJL 'VIJ.J1:::'1J.JLLrim1~-J::: 1 ian~l~ Hm.Jn'5rul-i'itfliel-:Jfl11J.J'Ua a01.t1mt1'UUflfla 
'U • • • 

., d 1 n J' tJ t a., d) ti !V IV 1 " ,/ ~ A Q.l,Q, 1 ., ~N'Yl'5:::'-! 1 'U'U'i:::mfl'U 'UlEJ-Jl~ell-Jc.J el'Uc.J'lH 'Vl~fi-Jl-:J'5:::-:JUn7'5 'lfc!'Ufi'5CU'UULQ'l'41:::m1'U!)UO'l-:Jl'U ,rnn~ru::: 

L'liu11JuL i'Jum1-a'1r1111 M 

VEI 17 L'Un1&~vn1Ml'UL~l'Vll1'l~O'l'51-J'l'4U11'1liLflijL'UU~L1CU'1fll'U'U'5:::neiumii31vi'LU'U 1u011ii~ 

f)l'Vl'UO'l 1-n 'U'Ui:::mflil L "1'1'4Ufi~l'UL~l'Vll1'1~L l-lrilLL 'U:::thin L~B'lH U'U'VIU-.iaa L "1'UlEJi1-:i'lll)'U~nl'i 1 l'i'umfo~ 
mulu1:::u:::na1~n1viu01 H 

VEI 18 i.h:::mfln1:::m1-:iiim011 mmuu-d1 vi1'li''IJ-H'lULriaw'Ufh'VIUO'l'Vlii-:if eimL u01iluiui!uuviiu 

1.h:::mflL'U'il'lfn-:.i-.11m un~1 L tluvi'u 1 tJ . 
., .J 

u'i:::mA ru 1'U'Yl 30 '1'4q~mr1ii 2520 

Fl'U~ t")l 1°lftl 

f:1iiuv1~'l11EJ1lnli'1 fn~7'5l'lfn7'5LL 'YIU 

-r:1iiuv1~11m1n1:::m1-:iiim011'Ylu 
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3. 
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6. 

7. 

8. 

9 . 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

i.icy:a.n1ath::fl1Afl'i::'11'I1\J:IJ'Yl1GI 1-na 

ntJ '11JJWmw,J ,w ~ui'EJ 1 um·nh-nu 

(ITT'ilflu) 

L~tM 1'111:lltl <lelG111a L Ufl1'il11\J1'1H~ fl1fltJl111::LnGI ael:ll ( ff1'ILflil) 

vllTI~HJJWLiiV 1 

t1;1n111i1THflil 

tia111·nflil ffl'UL'UHl'Uffl'U il11iini'1111iaa1n1fl 
faummil'i 1 \j0\J1flfll1Jel'i 

(p.p.m) (mg/M3
) 

llc!\ll;U (Aldrin) - 0.25 

<l::;uvhin-L>J't1G.t (Azinphos- mcthyl) - 0.2 

¥llltlL\llU (Chlordane) - 0.5 

~~ii (DDT) - 1 

~ ~ 1 vi (DDVP) - 1 

11ll¥1<1tl1tln (Dichlorvos) - 1 
~a\ll;U (Dieldrin) - 0. 25 

11llL>J't1ila 1, 21mlu 'il>J 2, 21m¥iatJl·mmilavl<laLvllll (11lltl'i<l>J) 

(Dimethyl 1, 2-dibromo 2, 2 dichloroethyl phosphate (Dibrom) - 3 

LtlU\ll;U (Endrin) - 0.1 

Q11rnau (Guthion) - 0.2 

lll::r'r1al'1th U\ll (Lead arsenate) - 0.15 
iiUL\llU (Lindane) - 0.5 

ma, batJu (Malathion) - 15 

L>Jfitlflti¥1.ttl (Mcthoxych!or) - 15 

UL¥1~U (Nicotine) - 0 .5 

~cl't'l<lfl'Zf (Systox) - 0.1 

LL\lll!L~um1a::n1c;tb::n tl\J~a::a1a M 
(Thallium (Soluble compounds) as Tl) - 0.1 

hu.'i>J (Tiram) - 5 

'l'itlfl'1f1vlu (Toxaphene) - 0.5 

vn'i11fi<ltlU (Parathion) - 0 .11 

vltJn\ll;u (Phosdrin) - 0.1 

1 w;11f>J (Pyre thrum) - 5 

11fvlvMu (Warfarin) - 0.1 

fnfm;a (L'll'iu (<l1f)) [Carbary! (Sev in (R)J - 5 

2, 4- ~ (2,4 - D) - 10 

Vfl'i1¥11tl't1 (Paraquat) - 0.5 

2, 4,5 ii (2, 4,5 T) - 10 

fl'illlil1a>J (Acetic Acid) 10 25 

LLtl>JL>JLUtJ (Ammonia) 50 35 

n7'il11,iU.ll ::a,c;,Jc;::n a ut1 <l'1 n1'il1 \i 

[Arsenic and Compounds (as As)] - 0.5 

mf:nu (Arsine) 0 .05 0.2 

1uvlua (Biphenyl) 0 .2 1 

iiavJuaa rn (Bisphenol A) 0.5 2.8 

~nfuau11ll<lilfl1'11'~ (Carbon dio·· ide) 5,000 9,000 



7 35. r11fomn111uu11nh~ (Carbon monoxide) 

36. Yln1l1U (Chlorine) 

37. r1a111ul1i11111nhm (Chlorine dioxide) 

38. Ll'l·nrlmma::a1·nh::nmJ'll11.:itmLrlu" 

39. ':J11 '!l 1l<1'111l<ILLli1'1 

40. qu"H111a::1111<1"1J11<1"1111<1LL1i1-.l 

41. qui:J1EJ~tJ [Cotton dust (raw)] 

42. 1'1rm1u~ (Cyanide as CN) 

-, 43. L1l'l16a iian!l,J1la (L11'11!i1U1la) [Ethyl alcohol (Ethanol)] 

44. vJ~!l!l h~ [Fluoride (as F)] 

45. vJ~11111u (Fluorine) 

46. 1l1Lli1'Wi1Uhm1u~ (Hydrogen Cyanide) 

47. ':JllL'H~n1111nh~ (Iron Oxide Fume) 

48. LlJ'l16nii'anm111a (Lll'l'l!i1Uiln) [Methyl alcohol (Methanol)] 

49. ihiia r11{(ui1a (Nickel carbonyl) 

50. faiia 1uitl'!l11.:ita"H::LLa ::a,.,tl.,::nilu~a::a1u M 
(Nickel, Metal and Soluble Compounds, as Ni) 

51. mli11Uli1~Yl (Nitric acid) 

52. 1uli1~Y11l1ln1'zrm (Nitric oxide) 

53. 1uLOl'lL'ilU11i11111nh~ (Nitrogen dioxide) 

7 54. 1utoi'lniiL'llil1U (Nitroglycerin) 

55. L'llL~EJ111llli1">1ln1'll' (Sodium hydroxide) 

56. iaLvl1Jfl.li11111nhm (Sulfur dioxide) 

57. n">li1ti111::ou (Sulfuric acid) 

58. Lli10lTIL1l'116nLnli1 [Tetraethyl lead (ad Pb)] 

59. LOlOlTILlJ'116i'ILali1 [Tetramethyl lead (as Pb)] 

' 60. ~'-!n LLa ::ITT">ti">::n11u11i1u'l1~EJ'!l11<1~tjn 

61. ~'-!n LLa::a1'lti">::n11uiiu'l'l1EJ'IJ!N~tjn 

62. vJuaa (Phenol) 

63. vJaa~u (r11{(ui1a r1aah~) [Phosgene (Carbonyl chloride)] 

64. vJaavJu (Phosphine) 

65. n'l1i1vJ11avJ11~r1 (Phosphoric acid) 

66. vJ11avJ11{a (L"Hiia.:i) [Phosphorus (yellow)] 

67. vlm1vl11{a L'WU01::r1a11hm (Phosphorus pentachloride) 

68. vJuavJa{a L'WU01::'lia1vl'1 (Phosphorus pentasulfide) 

69 . vJaavJa{a 101">r1a11 h~ (Phosphorus trichoride) 

70. 1tiilu (haaa) [Xylene (Xylol)] 

71 . ~lJ'IJil.:Ja'.:in::al'Jailh~ (Zinc chloride fume) 

72. ':J11'1lil<la'-.ln::auilnh~ (Zine oxide fume) 

--, 

7 
I 

na11uwrrm11.lav~11EJ1um1ti"N11J 

(,m1r1ii) 

50 55 

1 3 

0 .1 0 .3 

- 1 

- 0 .1 

- 1 

- 1 

- 5 

1,000 1, 900 

- 2.5 

0.1 0 .2 

10 11 

- 10 

200 260 

0.001 0.007 

- 1 

2 5 

25 30 

5 9 

0 .2 2 

- 2 

5 13 

- 1 

- 0 .075 

- 0.07 

- 2 

- 0 .1 

5 19 

0 .1 0 .4 

0.3 0 .4 

- 1 

- 0.1 

- 1 

- 1 

0.5 3 

100 435 

- 1 

- 5 



Cil151-3H,.J1EJUJ2/ 2 

1hoiu~ ii.1a1m1ii 

7 

1. .in~'U 1nn~~i'I 8L'l'lil i' (Ally! gJ;,ddyl ether (AGE)) 

2. lmwu 101,vl~ililh~ (Boron Tifluoride) 

3. ihiin il:: 1ml' (Butylarnine) 

4. • .l ' ' t L'l'lilL'l'ltl"l- 1J1'1'la fl"lLiJvl (Tert-Butyl chromate (as Cr0
3
)) 

' 
5. fli'lil~'U1oi'ivl~ilil1'l"~ (Chlorine trifluoride) 

6. fll'l!lhv::L~'l'lia~1ll~ (Chloroacetaldehyde) 
7 . 

fl<li1hvl11fiJ (1vl'ifl<lilL"liiL'l'l'U) (Chloroform (trichloromethane)) 
8 . ilil fo - 101 flail L"lLU'UW'U ( o- Dichlorobenzene) 
9. 1Gl flail L'iLil'l'lGa 8 Li'.iili' (Dichloroethyl ether) 

10. 
l,l -1Glfl<lil h - 1 -1'Ulv1'i8L'l'l'U (1, l-Dichloro-1 - nitroethane) 

11. 1GJ1na~~a 8L'l'lilf (6i ~ a) (Diglycidyl ether (OGE)) 
12. Lil'l'liia Ll-rnfamlLLvi'U (Ethyl mercaptan) 
13. 

Lil'l'!Gailu 1naF1m111111uLmG1 LLa:: 1 'H~il 1utm1niH'lfil~1J 

(Ethylene glycol dinitrate and I on Nitroglycerin) 
14. 1t1LGl'K\11J fl<lil1'i~ (Hydrogen chloride) 
15. 1a Lil6iu (iodine) 

16. LLiJ~mila (Manganese) 
17. LiJ't1Gil1m1iJi (Methyl bromide) 
18. UJ'l'liiil LIJ!Jf LLflULLOllJ (Methyl mercaptan) 
19. 

LLil<l'W1LiJ'l'l6il a1v1;1J (a Methyl styrene) 
20. 

LiJ'l'lG<lfllJ iiawua 1ahht11L'UOl (L~iJ ~ 1il) 

(Methylene bisphenyl isocyanate (MDI) 

7 
i 

21. 
1iJ LULiJ'l'liia 1t1v1'il;a (Monomethyl hydrazine) 

22. 
L'l'l!l"iLvl'Uila.f (Terphenyls) 

-, 

i 

23. 
1n~E'U-2,4- 1Gl 1ill'lfht11L'UG1 (Toluene-2,4-Diisocyanate) 

24. 
bua r.iailh~ (Vinyl chloride) 

7 

7 

n!J>1uwmwtlnt1lil.ti'a1um·nhnu 

(rtrnflii) 

1fiJnWifl''Hflii 

1h'll1'11,h111hu ilaiini'1ui.ia1n1111 
L1i1111fom1, 1 ~nu1111nu1111, 

(p.p.m.) (mg/M3
) 

10 45 

1 3 

5 15 

- 0.1 

0.1 0.4 

1 3 

50 240 

50 300 

15 90 

10 60 

0 .5 2.8 

10 25 

0.2 1 

5 7 

0 .1 1 

- 5 

20 80 

10 20 

100 480 

0 .02 0.2 

0 .2 0.35 

1 9 

0.02 0.14 

1 2.8 
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1 

2 

3 

4 

5 

6 

7 

8 
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LUUW\J (Benzene) 

Lu11~,H~mJm1::1mt1,::n11rnu11:;aL~!llJ 

(Berylium and Berylium compounds) 

~lJLLAGILrlfJlJ (Cadmium fume) 

~lJILGIGILrlmJ (Cadmium dust) 

f11'!UilU 1Gl-a'il 1vl6) 

( Carbondisulfide) 

f11'!Uil\HGIGl'rlflllil hi;i' 

( Carbontetrnchloride) 

Lil'nGlliiu h 11m1wi;f 

(Ethylene dibromide) 

L1ll15lla\J 1G1flll1l l1i;f 

(Ethylene dichloride) 

vlilfli'llfil!!~ (Formaldehyde) 

10 ~Uvlij1lilhi;i' (Fluoride as dust) 

11 lil::ri"111l1::i111th::niluilil1rn~1J'Uil~01::ri"1 

(Lead and its inorganic compounds) 

12 llJllfill flllilhi;i' (Methyl chloride) 

13 LlJl'lfiaiiu flll1lhi;i' 

(Methylene chloride) 

14 !l!lLLOUl\J (LL1lil1Aa) LIJil~1~ 

(Organo (alkyl) (mercury)) 

15 11101~\J (Styrene) 

16 101,flll11h 111n5lliiu 

(Trichloroethylene) 

17 LGIGl'rlflll1l11 L1ll'lfilla\J 

(Tetrachloroethy lene) 

18 1l'lij1iU (Toluene) 

19 111lG1'iL~lJ -a'a lvl~ (Hydrogen sulfide) 

20 U'iill'l (Mercury) 

21 n'ililLfl'ijjfl 11a::1nii1Jfai11J111ii' 

nawuwmwtlaa~.ti'EJ1um1n1.//1u 

(ITT11f1U) 

vn·nrn :.iw rnv 3 

1'111JJl'ZIIJ'ZllHilii!l 

lilll1Hil'i::fJ::L1ll1 

thnutlnGi 

10 a1ud,ua1u 

211Jtfl1nf1J1 

ijOU1flrlllJ01'i 

0 .1 jjaiinf1J1 

ijnU1flrlLIJGl'i 

0 .2 jjaiinflJ1 

ij0UlflflllJ011 

20 a1u1111u,hu 

3 a1u1.i'1ua1u 

2.5 jjlliinflJI 

i)OUlflflLIJlil'i 

0 .2 jjllanflJ I 

ij0Ulflf1LIJ011 

100 a1u1.i'1ua1u 

0 .01 jjaanf1J1 

i!0Ulflf1LlJlil1 

100 a1u1.i'1ua1u 

100 a1ud1ua1u 

1 oo a1u 1.i'1u.i1u 

200 ihud1uil1u 

,fonw,nm1il 

tl'imlllA111JL1i1J1iu~~~6l 

lutbmi11~~1riG1 

tl~m111A11w11iw,iu 

s o a-md1ua1u 

25 1lJhl'in'llJ / 

i!nU1flrlLlJGl'i 

200 a1ud1ua1u 

200 il11J/a7Uil1U 

soo il1ud1ua1u 

2,oooa1ud1uil1u 

600 il11J/illtJil11J 

300 il11J/al\Jil1U 

soo il1ud1uil1u 

50 il1ud1uii1u 

10 u,ii 

30 u,ii 

30 \JlYI 

5 u1ii'lul1ntb~nll1 

4 #itlJ~ 

5 u,Yi 

5 u1ii'lul1ntb~nll1 

3 #ifo~ 

30 tJlYI 

5 mii'lul1ntb~ni't1 

s !71tlJ~ 

5 u1ii'lul1ntb~na1 

2 #itJJ~ 

5 u1ii'lu"11ntb~nll1 

3 #itlJ~ 

5 u1ii'lu"11ntb~na1 

2 #itJJ~ 

5 u1ii'lul1ntb~na1 

3 #itlJ~ 

10 \JlYI 

10 tJlYI 

.... 
l'IIIJTl\l'n1lH!l1llJ 

Will~ 

25 ihud,u,hu 

5 1JJLA1nfJJ1 

i!OUlflrlUUl'i 

0.3 jjlliin{IJ/ 

i!0U1flf1LlJGl'i 

0 .6 jji'tanflJ/ 

i!01Jlflf1LIJ911 

30 il11J/illtJil1tJ 

200 il1tJ/al\Jil1tJ 

1,000 i\1\J / 

il'1ua1u 

0.04 jjlliin{IJ/ 

i!OUlflrlLlJGl'i 

200 il1tJ/altJ!l1lJ 

200 il1tJ/illtJil1tJ 

200 il1tJ/a1\Jil1tJ 

300 a,u d,ua,u 
20 il1tJ/altJil1tJ 

0 .05 jji,anflJ/ 
, 

ij0U1flOLIJ011 

0.1 jji'tanf1J1 

i!OUlflflllJOl'i 
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v/l'i'NMUWUl'l/ 4 

0 M ,J ti11a1w1ii 
i11\ilU'l'l 

1. :aiim (Silica) 

fl,noi'ila'U (Crystalline) 

- fl1!l'fa (Quartz) q-utJ'Ul\il~illlJl"lflLtJlii..:JLLil ::il::illJL'Ul)..:J<IUtJ!l..:J 

U!llilhi (Respirable dust) 

- m11f'!f (Quartz) q\Jl')n'IJ\Jl\il (Total dust) 

- fl~ilLGl\Jl 1an (Cristobalite) 

2. L!lU!lfWil "l1lJ,r-lLL-ili"l"lU'!f1Gi (Amorphus) 

3. :aihflGl (~ii~illJ:aiimoi1ni1 1%) (Silicates) 

- LL1lilL\HIGl!lil (Asbestos) 

- 'l'lnll1an (Tremolite) 

- 'l'l!lilfl (Talc) vnn~Ltl'ULlf'UL!J (Asbestos form) 

- 'l'l!lilfl (Talc) mnffi,htluLlf\JL!J (non-asbestos form) 

- 11Jm (Mica) 

- L'!fUilLGl \l (Soapstone) 

- U!lf mLLil'U~;LlJ'Ui (Portland cement) 

- LLfl"l1vlf1 (Graphite) 

- quri1-uii-u (Coal dust) ~ij SiO
2 

,!auni1 5% 

- quri1-uii-u (Coal dust) ~ij SiO
2 

1J1nni1 5% 

4. c:J,J'1~ · • ( ) , 'U'l'lfl!l '1'1Lfl\ilfl111J"llfl1l\j Inert or Nuisance dust 

c:J ,J ~d 1 ,J 1 ~ - ,\JtJ'U1\il'l'lil11J1'rnLtJ10-lLLil::il::lllJ \Jl)-llillJtJ!l..:J !l\il Iii 

(Respirable dust) 

- qul')fl'll'Ullil (Total dust) 

• 'l'IUltl0./1 si1U1'LJ Llf'UL!J/!l1fl1fl 1 ~fl1JlflflL'1f'UGiLlJ\il"l 

n!J11uwmwtl,rn .i.nEJ 1u m'i,hrn-1 

(rfn1r1ii) 

th~ii,w~u,,d, Lw~DG1a,1c;i"l~D~L·Hn 

n1"lthnu,Jniii 

il1\lt11¾t11fl1Ril ilaii ni'i11ii,1m n1ff 

\nilllil"l'llil-ltll fllFI 1 ilflUlffllLUGl"l ., 
1 ~OUlffllv{.i (Mppcf) (mg/M3

) 

250 10 mg/M
3 

% SIO2+ 5 % SiO2+ 2 

- 30 mg/M
3 

1 [ 250 J 'II> SiO2+ 2 

1 [10 mg,M'] 2 'II> SiO2+ 5 -
2 % SiO2+ 2 

20 80 mg/M
3 

'II> SiO2 

5• -

5* -

5* -
20 -

20 -

20 -

50 -

15 -

- 24 mg/M
3 

- 10 mg/M
3 

% SiO2+ 2 

15 5 mg/M
3 

50 15 mg/M
3 



'\t11J1 c.>ct 

'n''ll n 'iiJ 'iiJ 1'1.Jb'IJ fl~ 7 
' 

'U"j~ fl1 \i'l fl"j~?f 1?1 ~ fl1 'a bb'1 ~ A~ fl"je)~ bb "j ~~1'W 
~ 

L~ei.:i 1J1 m~1'1.JW(ilUL~t1.:i~ t1eJ1J 1 ~"1 fl~ 1.:i 1vi'1'u LU~ til?l "1eJ(iJ':i::: ti::: L 1"17 m1vi1.:i1'U 1 'WLL~ "1:::1'1.J ... .., 

Llil ti~ fl!) m:::vi11.:i fl 7'\t1'Uli11J 7 l?l':i!i7'U 1 'U fl wu1'\t111 ~ li1 m1 LL"1::: ~ 1 L Du m1~ 1um 11JtJ "1 eJliln ti 

el1~1el'U1iltl LL"1:::?f.fl1YlLL 1(ilieJ1J 1 'Ufll';i\11.:J1'ULMmnur1111J1el'U LL?f.:J?f11.:! LL"1::: L~cJ,:j vu•t. !octet~ 

rhwu(il 1 ~'U 1 cJ ~ 1.:i ~ ei.:i mu rill 1::: (il'IJL~ ti.:i~ "1 fl~ 1.:i 1~1' u LU~ til?l "1eJ (il':i::: ti::: L 1 "11 m1vi 1.:i 7'1.J 1 'WLL~"1 :::1u ' .., 
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- Total Suspended Particulates 

- PM-10 
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fll1Vl 'nil'Jvt1::vt'IJ!l:l'tl.:! 

- Leq. 24 hr 

. 
"' d o 

fll'!'Vl'nil'Jll'l'n::ttt;iW.fll'Vi'Ul 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

f1Will'Vi61fllf'l1umnuth::ne'Ufll'!' 

- Respirable Dust 

- Leq. 8 hr 

- Noise Dose 

o., i:., a 
fl 1 'l'Vl'nil 'Jvlll '!'.:!l:l'Ul:l'::l'rl 6U 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

4_ a «:!Ii d 
ll'l '!'Mil 6911':Jil'Jll'I 11::tt 

- High Volume Air Sampler & Blower - Electronic Balance S/N. 14245322 

- No. 12, 12 

- No. 15, 15 

-No. 17, 17 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance S/N.14245322 

-No. I, I 

- No. 18, 18 

- No. 26, 26 

- Sound Level Meter SIN 122026 

- Sound Level Meter SIN 12202 1 

- Sound Level Meter SIN 122028 

- Personal Pump SKC High Flow 

SIN.20 180503038 

- Sound Level Meter SIN 162033 

- Noise Dose Meter SIN QDA I l 0039 

- Noise Dose Meter SIN QDAI 10040 

- lnstantel Model MiniMate DS-077 SIN 

5279,5439 

- pH Meter SIN JC00085 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493 .0613 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493.061 3 

- Electronic Balance 

SIN.14245322 

MM _S3: SILAPICHAln 023/SEP/CAL.DOC 
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AIR POLLUTlON MONITORING EQUIPMENT . 

TISCH ENVfltOMEHTAL, INC. 

I 4S SOUTH MIAMI AYE. 
VU.i.AGl o, Cl.&YU. OH~ 
513'.417,9000 
871..2413.7610 :rou. FUIE 
513.467.9009 FAX 
WWW.TISCH•EHV,COM 

ORIFICE TRANS~ STANDARD CERTIFICATION WORKSHEET TE-5025A 

Da_t.e - Jul 2-61 2017 Rootsmeter S/N 
Operator Tisch Orifice I.D. -

9833620 
1413 

Ta (K} -
Pa (mm} -

298 
748 .. 03 

===.=::;;:;;;;;=a==-==========~==a===========•·==============·==~:•-============== 
METER ORFICE 

PLATE VOLUME VOLUME DIFF DI.FF DIFF DIFF 
OR START STOP VOL!:iME TIME _Hg .H20 

Run # (m3} (m3) (m3) (min} (mm) (in . l ____ .. ___ 
--------- ----------- --------- --------- --------- ---------

1 NA NA 1.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4.00 
3 NA NA 1.00 0.8880 7.9 5.00 
4 NA NA 1.00 0. 84·50 8.7 5.50 
5 NA NA l.00 0.6970 . 12.7 8.00 

----------------------------------------------------------------~------

DATA TABULATION 

(x axis} (y axis) (x axis) (y axis} 
Vstd Qstd Va Qa 

-------- --------- ----------- --------- --------- --------- ----------
0.9800 0.6945-
0.9760 0.9809 
0. 973·8 l.0966 
0.9728 1.1512 
0.9675 1.3881 

Qstd slope (m) = 
intercept (b} = 
coe£ficient (r) = 

l.403-0 
1.9842 
2.2184 

· 2 .3267 
2 .8·061 

2.02255 
-0.00092 
1.00000 

0 . 9.957 0.7057 
0.9916 0.9966 
0.9893 1.1141 
0. 98·83 1.169·6 
0.9830 1.4103 

Qa slope (m) = 
intercept (b) = 
coefficient (r) = 

0. 8926 
l.2623 
1.4113 
1.4802 
1.7852 

l.266-4-9 
-0.00058 
l. 00000. 

y axis= SQRT[H2O(Pa/760) (298/Ta)] y axis= SQ~T[H2O{Ta/Pa)] 

CALCULATIONS 

Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (29a/Ta) 
Qstd ... Vstd/Time 1 

Va "" Diff Vol [ (Pa-Diff Hg} /Pal 
Qa = Va/Time 

For subsequent flow rate calculations: 

Qstd = 1/m{ [SQRT (H20 (Pa/760) (298/Ta)) 1- b} 
Qa = 1/m{(SQRT H20{Ta/Pa)J- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH EHVIROMENTAL, INC. 
145 SoUTH MIAMI AVE. 
VU.Ufa Of' CLEVES, OH 4l5002 
513M7.9000 
877.263.7810 TOU. FREE 
513.467.9009 FAX 
www.nscH•ENV,COM 

5, 0 TT'1"TTTl"TTT"l"ITTT1'T'l"l'TTTIT'l'TTl'...,..,.,l'T'M'TTTl"TTTITM.,.,........,.,.T'TT'l,,,.,..l"TT"l'T'ffll'TTT...,..,.,"""""""...,,.,rrnTfl'l,.,...,.,.!'TTTT 40 

4.5 1tHltttttttttttltttHtttttlltttHttttttttttl-H+Htttttt-H-HI-H+Htt++-H+H-lfH+Htt-H-H+H-lfH+Htt-M+I-H-U- 36 

4.0 tttttttttt-lttttffilttttttlltttttHlttttttttttlfittttHltttHtt-H-HfH+++-H+l+I-I-H-H-l-l-l+l-1-1-H+UI-I-H+Uil+Ul-32 

3.5 ttttttttttlttttffilttttttlfittttHI-H+tttttttlfitt-H-HltttHtt-H-HfH++++l+H-I-I-H+H-11-1+1-I-I-H+l+I-I-H+I-I,;~ 28 

3.0 24 

~ 
2.5 20'5. 

:c 
~ .. 
"1:1 

2.0 16 

1.5 ttt11tttttttttttttt1HtttttttttlHttHttm-ltttl:+t+ltl+t+tf-11Hll+lltl+H-H+H-ll-l-l+l+l+H-H-H+l~l+l+I-I-I-I- 12 

·1.o fflttttttt1Httlttttttttttt1HittttttttitH4Httltttfttt+tH+ttlltl+HH-Hil-H-i-1H-l+H-H+Hl~H-l+@U-I+ a 

o.s mttttttt1Htt1ttttttttttt1Hitttttttttttt1Htt1tH.-t+tHttt11-+H-H-H-+tH+H1H-1+H-H+Hl-U4'1+U®.UU. 4 

o.o +u-......,_1.Uf.lJJ..L.u.u..i+U..LU.JI.U.Yf.LLLU.U..u+LWJ.U.Uµu..LUJ.uµ.LUJ.LUJ..µJJUJ.IJ~WJ.WJ.4lllW.U..U. o 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mln) 

!-+-Qstd ...,._ Qa -W-Qstd vs deltaH ! 

" y-axis equations: 
Qstd series: 

Qa series:· . .J(t:.. H (Ta pa)) 



CAL 
Calibratech Co.,Ltd. 
7i l06-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pak.kred, Nonthabuti lll20 

NSC-TISI-TIS 1 7025 
CAllBRATION 0030 Tel.(02) 964-6211 Fax.(02) 964-5 155, e-mail : calibratech_caJ@yahoo.com, calibratech _caJ@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-l 

Special Lab Envi and Consultant Co., Ltd. 

47/9 1 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 I g 

On site calibration was ca1Tied out at the Laboratory, 

Special Lab Envi and Consu ltant Co .. Ltd . 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18May20 17 

Akaradath Thippichai 

(28.5 to 28.7) "C 

46.5to49.7) % 

JOl 1.0 mbar 

Page : 1 of2 

In-house method CAL-M2001 based on UKAS Publication ref: LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : This certitica1ion is traceable to the lnternationnl System of Units 

Standard Weights 

J..QJ.>!..Q.,_ 

E26.1-E262<1 

Cert. No 

(02 162446 

Due Date 

16 Nov 20 17 

The Uncertainties are for a confidence probability of approx imately 95% 

Traceability 

Na tional ln$litutc ol' Metrology (Thailand), (NIMT) 

Approved by : 

( Surachai. Prornthong ) 

Techn1~al Manager 

This cerificate.may not b:e reprodus;ed ·othcr than in full ex~p,t w.ith the prior wriite-~ -~ of the Calibratech Co-.,Ltd. , 

. ,~ t ()~JJ-0_3 -- ___ : ______ · .. ,, .. _~:·:c:,Jr}-:. ___ ;// 
,,,.· • 0 · --• --- ►• .. H _ • --•-· -·••• • • •-••• - -· .. •• --•- - • ---·• - • - -- • .... •-••-..:..; -••-- - • -• - H 
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C.AL· 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120 

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 

Result of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication from nominal va lue 

Nom inal Value Correction Uncertainty 

(g) (g) ( ±g) 

0.001 0.0000 0 .000 11 

0.01 0.0000 0.000 11 

0.1 0.0000 0.000 11 

0.5 -0.000 1 0.000 11 

2 0.0000 0.00012 

5 0.0000 0 .000 12 

10 0.000 1 0.00014 

50 0.0005 0 .00015 

100 0.0011 0.00022 

200 0.0022 0.00039 

Page 2 of 2 

.. 

This reported uncertainty of measurement was based on a standard uncertainly muliplied by a coverage ractor k = 2. 11 , 

providing a level of confidence of approximately 95% 

Eccentric error 

Repeatabi lity 

Load test : 

A B 

-0 0002 0.000 I 

Load test 

Stdev. 

50 g 

C D E 

0.0004 0 0000 0 ()0(1{) 

0.00005 

g 

g 

- oOo -

g 0 ) 

A. 



i1'1i1,1,ili,1,1,,hn61 ua (;;li)1,4,'ifnLL<flWn Blue Consultant Limited Partnership 
~ 'II 

32/751 fl'l,l,'l,l,lh:'1!1elri~ LL"ll1.J'Yl.Jm L"ll'ilri.Jm m.JLYlY-l'i 10140 .. .. , .. , , 
1m.0-2873-6045-61m~11 0-2873-6046 

ie1.Jl.Jnu1im11Lm1:1KLem'1!'1,1,1'1JEl'l-l.tlJ1'ilfl'11'1,1,~ 22 ;'1V\1~3J 2566 ;.J q ~ 

Instrument : Sound Level Meter 

Date of Calibrate : May 3, 2023 

Calibrator : Sound Calibrator 

CALIBRATION REPORT 

Model : ST-120 

Calibration Report 

Serial No. : ST120C0267E 

Manufacturer : AGO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 16, 2024 

Manufacturer : Scarlet Tech Co., Ltd. 

Range of Calibrator : 93.97 dB 

No. Serial No. Before Adjust After Adjust Inspection Result 

12 122026 93.9 94.0 Pass 

14 122021 94.0 94.0 Pass 

16 122028 93.9 94.0 Pass 

20 162033 94.1 94.0 Pass 

21 162034 93.9 94.0 Pass 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX. 0-2719-9484 

NSC-TISI-TIS17025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd . 

53/3 Moo3 Ravadee Road , Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +1- 2.5) ·c 
(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( J Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

( ) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 
---·-··-- ···---------------------------

Th1s ceruficate may 1101 be reproduced ot he r than in full . e xce pt with the prior wri1ten 

., ppni va l o f the head of Corporate Se rv ice, .\ [ quipment Calihrat1nn •nd T,·s11ng Services 
- - - -·-·- -----------------------------

A 0050992 

. 'i 
) 

. ' '•' 
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Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model 

741B 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

Page.: 2 of 3 

Due Date 

15 Nov 2016 

18 May 2017 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material Manufacturer Lot. No. Exe. date 

pH 4.004 Radiometer C02286 14 Apr 2020 

pH 6.999 Radiometer C02291 28 Apr 2020 

pH 10.011 Radiometer C02295 13 May 2020 

3. This certificate was certified only for the instrument we calibrated. 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of Coverage 

Calibration Value Input Measurement factor 
pH mV mV pH (±mV) k 

pH Meter 4.00 177.48 177.5 4.01 0.058 2.00 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 2.00 

10.00 -177.48 -177.3 10.00 0.058 2.00 

a07612~5~ 



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH Actual pH Actual mV 

Calibration Buffer Solution 

pH Electrode 4.004 

SIN .:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Reading 

4.02 

7.01 

10.01 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : --------
0 i mens ion of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Reading 

(mV) 

144.7 

-32 .2 

-204 .9 

Uncertainty of Coverage 
pH measurement factor 

{±) k 
0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Calibration Standard UUC* Uncertainty of Coverage 

Point Temperature Reading Error measurement 

( oc) ( oc) ( oc) ( oc) 
0 

( ± C) 

25.0 24.999 25.0 0.001 0.20 

Remark : - UUC* = Unit Under Calibration 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

factor 

k 

2.00 

·., 
:'",. 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 
http://www.mt.com 

Certificate Number: 

CERTIFICATE OF CALIBRATION 
Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number: lllliill!IUIIIHIHIH 
• s V 1 0 0 9 2 l O O 2 S • 

Object / Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number: 122851 0730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt: September 27, 2016 

Date of Calibration: September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment: N/A 

Date of Issue: September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

CCW • 4192 -16 /C 

Page : of 4 

The contents of this certificate may be published or reproduced or passed to a third party only in fuU. except with the prior written approval of the Calibration Center. Menser-Toledo (ThaHand) ltd. 

FOaJCDrMttner ,loleOO(r"MIICl}l fflllcO Rev. la 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Device 
Model: 

Serial Number : 

Calibration : 

Capacity: 

Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . g . 
Readability = g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 

50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 

150 149.99997 150.00007 -0.00010 

200 199.99994 200.00007 -0.00013 
. 

. 

Certificate Number : CCW • 4192 -16 /C 
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Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00014 

0.00020 

0.00027 

0.00034 
. 
. 

. 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 

2.0§, ¼ &·1!· 

. . ,"<:'i !bi , ~-. .; '. 
__ i:! •.. _.R.6( \. },. ,. 

'#. • . -<.a~oo 
$, 

.,.,..;., 

~ ~· ~t· 

~-a:t.·~ 
. ,, 

The given extended measurement uncertainty is the standard uncertainty ol the measuremenl multiplied by~overage factor,k 
❖ 

as per listed in table above.which corresponds to a confidence level of about 95%. ~ _..,..., 
~ --, ·, 

8;! . 

['/' 

·"' f• ,, . 
..t·c,: :.:•, 

:.• :.:-
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Certificate Number : 

Model : Al204 Serial Number: 1228510730 

For Weighing Range 2 

CCW • 4192 -16 IC 

Page: 3 of 4 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g} (g} (g) (g} k 

. . 
. . . 

. . 
. . . 
. . . . 
. . . 

. . . 
. . . . . 
. . 

. 
. . 

' . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

~ 
~ 

D 

/\ 
~ 

D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

F08lC D~Mectill •Toteoo(TflOAnd'ILrn.t,d Rev. h 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

2 

3 

4 

5 

Max Deviation 

9 
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Certificate Number : CCW • 4192 -16 /C 

Model : AL204 Serial Number : 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 °c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines" ; edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2"C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1 mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k . 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

• National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

. Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) (Calibration No,0008) 

End of Report 

rGIJC by Ue!W-IOltdo(TIIINl>d) Lll'\Ctd Rev. li 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Jc 
534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX . 0-2719-9484 

Certificate of Calibration 

Equipment: 

Model : 

Serial No.: 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co., Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

Thi s certificate may not be reproduced other than in full . e. ce pt w,th the prior written 

appro, al of the head of Corporate Serv ices 3 . Equipment Ca l1 hrat 1<>n and Test ing Services . 

NSC-Tl51-T1S17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 

\ 
·, o-; • . : .• - .•. '-., ·._ 

A 0051033 

:,: . 
i 
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Equipment: 
,., Model: 

: ', Serial No. : 

ID No.: 

Manufacturer : 
· Received Order : 

-"'. Condition As-Received : 

. \ Calibration Date : 

'.,', Reference : 

· Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -051 SOC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

. • Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

'/1 measurement method with Data Acquisitio1t which connected with Resistance Temperature 
i• ... 

.. 1 Detector ( RTD ). 

~'"·./. 
,t I' 

The temperature scale used was based on ITS-90. 

-~~ Condition of this result of calibration 
:··; 1. Reference standard instrument:-

·/, Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

,· 2. This result of calibration was found accurate as shown on date and place of calibration only. 

i' 3. This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand . ( NIMT ). 

," - National Institute of Standards and Technology (NIST), The United State of America 

· Result of Calibration :- ( * ) Without Adjustment 

/: Function of UUC* : Temperature Source 

• , Fresh air setting : Close 

H 

w 

Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 

AC Supply (Volt) 

67 

230 

Position : 

1 - ----··-·-
2 

61 

230 

Ref. Std./ID No.: 

14RTD101 

14RTD102 
-----·--- ~--· -··-----

3 14RTD103 

4 
- ----· ---·· --

Dimension of Chamber : 5 

14RTD104 

14RTD105 

14RTD106 
Probe Installation Details : 

D = 0 .33 m 
a= 5 cm 

W = 0.40 m 
b = 5 cm 

H = 0.40 m 
c = 5 cm 

Capacity = 0 .05 m3 

.. 
,. 

6 
- ······-

7 

8 

9 (ref.) 

·- ·--------- -
14RTD107 

- ··· --------
14RTD108 

14RTD109 

a 0759611 
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, '. Equipment: 
,>,,/;,' 
· ' Model: 

'I Serial No. : 

j,, 1D No.: 

· Manufacturer : 
· \ Received Order : 
,.J.'I 

1 ~ Condition As-Received : 

\ Calibration Date : 

·::/4 Reference : 
:< Result of Calibration :­

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

( * ) Without Adjustment 
: .\. 

Function of UUC* : Temperature Source 
// 
,.r,~ 

Calibration uuc· uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc) ( oc ) 
104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( 0 c) 

Point Position 
( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc ) 

1.1 

7 I 
104.0 103.834 I 103.955 I 103.688 I 103.960 I 103.937 I 103.616 I 104.597 I 

;./, This instrument was control by temperature controller Sigma, model SFN48. 

, Average* : The average of 30 values in each position. 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±oc) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

,./ Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 
!rt.f 

,: Temperature uniformity: The maximum difference of measured temperatures at any sensors and the measured 

; \ temperature at the reference location which are observed at the same time or at as close an observation time as 

'/~ possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions . 

. \ . Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation . 
/:' ,..I, UUC* : Unit Under Calibration 

\ Note : The reported uncertainty of measurement was included stabi lity and excluded uniformity . 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

. -~ factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0759612 
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Blue Consultant Limited Partnership 
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1 m.0-2873-6045-6 1 '1'11~11 0-2873-6046 Email: Blueconsultant2546@gmail.com 
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Calibration Report 

Personal Pump 

Manufacturer : Sensidyne Instrument : Abatement Air Sampler 

Model : BOX II Date of Calibrate: September 28, 2023 

Calibrator 

Instrument : Dry Cal DC-Lite Primary Flow Meter 

Model : DCL-M Rev 1.08 

Manufacturer : Bios International Corporation 

Serial No. : 7716 

Range of Calibrator : 100 cc- 7L 

Calibration Report 

Serial No Nominal Range Reading Value Drift Inspection Result 

20180503038 2,500 cc ±50 2,513 13 Pass 



~1\l~\Uh'l,l,,11n~ ua ~e.1wnaUGl'l,l,\1 Blue Consultant Limited Partnership 
1 ... 

32/751 nuu1.h::'ll1€1'Yifl LL°ll1.Jrl.Jm L°lllilrl.Jfl1 m.JL'Yl~'l 10140 
Ill q q 1 q Ill 

tm.o-2a13-6o45-6 L'Y11~Ti o-2s13-6046 

io.J1.l~u1im1iLfl11::iLEJn'll'"L'JJEJ~qJ1lil,'M1'"rl 22 H'1Yi1fl3J 2566 

Calibration Report 

Noise Dose Meter Quest Q200 

Instrument : Noise Dose Meter Manufacturer/Model : QUEST/Q-400 

Date of Calibrate : January 16, 2023 

Calibrator 

Instrument : Sound Level Calibrator 

Model : ST-120 

Range of Calibrator 

Sound Pressure level : 93.97 dB 

Calibration Report 

Serial No 
Nominal Range 

dB 

QDA110039 94.0 ± 0.40 

QDA110040 94.0 ± 0.40 

Dued Date of Calibrate : January 16, 2024 

Manufacturer : Scarlet Tech Co., Ltd. 

Serial No. : ST1 20C0267E 

Reading Value Drift 
Inspection Result 

dB dB 

93.9 -0.1 Pass 

94.0 0.1 Pass 

·· ······~·-~-~~----- -- ----
(\,n,H'l1'.lU(;lm '1l-Jui~'.l11ru'llt1) 

~"l(;ln11~'1l~tJljllin11 
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Calibration Certificate 

Part Number : 

Description : 

Date : 

Unit SIN: 

TEST REFERENCES* . 

Stanford Spectrum Analyzer 

Stanford Function Generator 

Bruel & Kjaer Power Amplifier 

Brue! & Kjaer Accelerometer 

Brue! & Kjaer Charge Amplifier 

Brue! & Kjaer HPMC 

Brue! & Kjaer Mic. Carrier System 

Brue! & Kjaer Microphone 

712A0101 

MiniMate DS-077 

February 

5279 

18 2008 

Model . 

SR760 

DS335 

2706 

4381 

2635 

4221 

. 2804 

4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for lNSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent wfrh the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to lNSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 



Calibration Certificate 

Part Number : 712A0101 

Description : MiniMate DS-077 

Date: March 12 2007 

Unit SIN: 5439 

TEST REFERENCES* Model Serial No. 

Stanford Spectrum Analyzer SR760 41116 

Stanford Function Generator DS335 31568 

Brue! & Kjaer Power Amplifier 2706 2057323 

Brue! & Kjaer Accelerometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Brue! & Kjaer Mic. Carrier System 2804 2040694 

Bruel & Kjaer Microphone 4193 1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is . sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORJZED BY: 
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0 _ I OJ ~ _.I A' d "' o °' 'J/ OJ 

m 'J u 'J 'LI iY m-w t rn ~ 'W 'W TI 'W 'W 'VI 'LI ·n 1 w iY l 'W rnn 'W /rn 'W -w n .. A' d liJ • 
t'Wtl'l'l . . .... 1.. .. ..... !'J 

n-~1t 'U'W m1 i1m1\9lrnt~•Hvi:1Jt~:1J~1a itl'~0 n itl'1h~ i'LI111nw 1 ~arn'Limmnht! fl-:Jl'W 

-u'1'U'VlOJmnH1'U t'J-:JC)ft)lJljl1-:J t~'Ul.i''U 

" 
-:J'IJiJ'J~lJlW~lt'U'W-:Jl'W'1-:J'ttlJ~ t~EJiJ'J~lllW . .. ... .. . .150,000 . ... . . . .. . .. 'IJl'Vl 

4.1 lt~'Wfll'J~lt'W'W-:Jl'Wi'U'lf1-:J 1 iJ~1-:im!1 

fll'Jt~'W'tt'd
1

1mij0,:i i~~lt'W'Wmrn11m1''W1J'U i~ (Benching method) 1if r111lJ~-:J'llt1-:Jttl9'iij~J'Wm!1 

" " mijti-:i ili1 ,r iY-:JtO'W fl11 10 t:IJ\,)'j rlllllfli'l-:J'Utl-:JH~ij ~'U'W iliutimii1 10 tlJ\,l'j rl1llJm~H~£J-:J'ttU l'IJ'W 'U'W ,~ 
"' 

_., - I d 'J) • "I OJ A' "I I s. u ty1111rn ~ ~ uiY'J 'J r1 'Vl\,l ti -:i m1r11111'1f1 m11 ij ti / iY'W 11 iY'4 'W '11 fl nm~ 1,1m 11 fl nmrn Jl'Wtrn ~ m 'J t 1111 ti-:iu 'J 

,!!I, I ~ 
lt'fl~'tt'JtliY1'U'fl'lffll'jtJ'IJG7 

OJ OJ !IIJ ~ d 'I o d "' 'I • d _1 "I 
'\Jtlrl1l:IJ'i:Y'U'IJiY'4'W'Vl'W'IJ Ill t\9lt'J1 t'U'1l'W1'W'Vl'Wtlt'Vl£J-:J . t'W'lf1-lt1'fll'l'H'ttlll~iYlJ ( u'J ~lllWt~tl'W 'W.rl. -

"' -;;S i 11.a. )'Utl-l'Vlnu . 
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o ~ ii ~I _J Jt ct ct o ~ Q.I 

'iltJ.:Jl'UUN'UUtl~NtlOl'ivlll'U'U.:Jl'Uvll'UOl'iTI'UTI'Yi'UTI'rlflll'IU.fel.:J (~1J1J6UtJltJfl1UI) 
'II 

. 
1.h~'tll'U'UVl1TI 33719/16462 

9J ci ,.d O O ~ c:!i o'a.1 Q.I .::!.I,,' 

Vl'el-:JVl'HlJVI 8 1111Hlf-ll'ilfl 'elllfl'eltlJ'el-:J'el111~11t1 'il-l'H1~'el11rn11t1 cu q .. q 

0 

1Jfl'Ul 

1J11f V1 trinviiti ,11n~ ~ii 'eltl1:;mu tl' 111 ~ 33 719/ 16462 'lf'U ~u 1-nu v11 m"nm1ii'lf'W ~u 'el'W ~ 1lCJf1Pi' 
~ . 

i-:imi~mj~ s ~11Jt1f-ll'ilfl ti1mmi'i'el-:i'el111~110 'O-:J'H1\P'l'el111~110 1h:;n1'Wtl'111iimv 30 TI u1Ji-:iul?i1'U~ cu cu .. .. .. q 

<jJ I I I 
QI <C\ Cll d QI ,. ct ll) jl ~ jl 3) 

23 1i'W11fllJ 'VUl'.2564 Ut1:;'11:;i'l''Ufl1~1'UVI 22 1i'U11fllJ 'VUl'.2594 t~f.ll-:J'el'U t'IJ~l'Ui'l'-:JU1~t1'ellJ!L'WlJVl1fJ 

1h:; n l'W tl' 111 111ii m 111m1 t! 'el-I fl'W u1;1:; u n1 'IJ v-1 €1 fl 1:; VI lJ ~ -:iu 1~ ~ 'el ii 1.h:; VI 1u tl' 111~ 3 3 7 t 9/ 1646 2 

iiti'el'W l 'IJ 'l i.f 11 fJ-:Jl'W i:rn fl11~1t 'U 'W-:Jl'W l i.f rl1tl' fl-:Jl'W 'W itJlJ lfJU(l:; ui:-m VI i'vw1mn1rn 'lfl~Ul;l:; ~ -JU 1~ii' 'ellJ 

,l "' • '::'I '1 91 91"1 _ I ., ., o dt 
Ut1 :;mlJfl\oli'l'l'H fl11lJ'V'l'W il'WUl;l:; fl11 l'HlJ'el-:JU1Vl11lJl'l fl 3 IJ t 'H v-lf:l'elIJ'J:;'Vll'UlJ\911 'il\Pl'Vl111fJ-:Jl'W L'V'I 'elrn''W 'el 

q "6 q cu 

v-11;1m1~'W vJi'W~~ 'l'llt "ni'iv-:i~i:-l1umu1;1:;uv-1'W m1~-u vJiu~~'l'l1mi'iv-:i 'l 'W 1:;ti:;~'el 1 ti 'V'l!vmf-:i 'li.f 11t1-:i1'W 
~ ~ 

0"' 991 ,K "' • 0., ,. 
i:rn fllHl lt'W 'U-:Jl'U t 'H fl 1 lJr.l 11 i'l'l'H fl11 lJ'Vl 'W Jl'W irn:; fl11 m lJ 'el-JU 1 Ut1:; ff TU fl-I l'U 'U tfJlJ lfJU t1:; Uv-l'W 

., "'4 91 ,- ., .l.d,- 111 91 "" 0 "' 

VI 1'Vi t11 m n 1 rn'!f1111rn:; ff -:iu 1 ~1;1viin 111J i ~ tiffm'W fl TV'l'LI'il ~lJ'W 'IJ 'el-:J'Vi 'W VI t fl H m1 i ~LU ~VI 1m llfl-:Jtrn:; 

., '19'_1 i d',l .ddt o a , .ct t , 4 A ,d,da., ~ 9J a 1 1.;111)•<9 
f.l-:Jfl-1 'lfIJ1:; tf.l'lf'W 'V'l'W l'lL'Vfel fl11'Vl1L'HlJfl-:JU1 Lfl'ellJl'l-:J'HlJ~ 'i:Y1'W lJ1L1W 'Vt'WVll'lfJ-:Jt~'W 'H'W lL'HlJ'el-:J\91'0 ti 1lJ M 

,K .d 91 11) '0 "' ., ., ' 11) 91.,. ,K .d O ., ,l .d,- ,. ' t ' "''191 
Lrn:;'V'l'U'VU1'W 1lJl'l1L'lilJ'el-:J f.l-:Ji'l-:J~Ut11fl'lflfffll'V'l'U11llL~lJ'll'el-:J'Vt'UVI ffl'H1lJ'Vt'WVI tH tlJ'iJ:;11-:ivg'Vll-:JVlff \91 

'] ,K "'ti o, ~ 11) 91d )I/ o, 4 91 ci I o 11) 9I 
t 'WL'IJ11'Vt'W VI 1 :;Vll'W lJ\911 C)j'-:J t ~" 1 :;1JlJ1J 'el-I fl'W v-11;1 m:; VllJ a-:i U 1~1;1 'e)lJ 111:ll U 'U 1VI 1-1 VI 'H 'W 1fJ-:Jl'U fll'H'W \Pl n 

u~ 1 i-:irl uv-1-u fl11~ 'W ~ l'W ~~ 'l'llm i'i '0-:i 'l 'U i1-:i~'el 1 tl'il:; 11-:i mm ~11-u 'W-:Jl'W 'l i.f ff'el~flii'fl-:i fllJ ui:-i'W m1 
~ 

t~'W 'Hu' 1m iiv-:iif 'il 'il tl' 'W 'Vt! 'ellJ rl lJ 1-J VI 1 ~ ,i~ 'l'l 7UH'W flu~ 'W 'VJ ff fl l'Vl I u ~ 'l'l 1miJ '0-:Jtff 'W 'ell?i 'el 'H'W 1 f.l-:Jl'W ~ . ~ 

t~fJ1,r'el-:Jt~'elVl11lJ~'e) l ti 
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iii -• ..., 1. 'lltltli.lu':i~'fll'U1J\Jl':i 
'II 

0 I e1::, A .:s fV 

1.1 VllU't'i'U~'flVl~'Vit!TI1.h~Tilt!'UVl':i 
I IS/ r I 

th~ 'VI 1 u tl' ~ 'i'Vl 33119/16462 ~ i 111 '11 'W ~'Vl i -nh1 niru u u~u vi tJ iJ th~ m ff'lJ v ~ n 'ill u~u 'Vl 'Vl '11 n 
I O QI 9) ;f t I .QQI 

m~n'1'1'U l : 50,000 '11~1.J'\f~ L 7018 ';i~11~ 5044 II ('Ul'U'l1Wl~1) ';j~rf11~fl1Vrn,m1mnm1 (U.T.M.) 
,, ' ' 

U'U1'UV'U (muv) 1946700 -1947900 11J\9l';j ll'U1i~ (~~'J'UVVO) 634100 - 634900 11J\9l';j (lU'Vl 1 U~'UTI 

ui,-~~11fl~i~u"1~'ill~ 2 u~u~uiYfl~U'U11'lJ\9lmni'1m~v~) 'lJ'Ulf!..fu~1m~nn"1 298 ti 1 ~l'U 65 \917'i7~ . .. 
11 

eK.d wd I Ad 1 1 1 .c:a t t 

~'U'Vl'U';i~'Vll'U'U~';i'VI 30511/16181 v~i 'U Wl..l'Vll'll\91ilWu~iJ1iY~1'Ull'l1~"lfWI ill~';i~~l~ 'U';i::U1'Vlil1 

1ffn1in11 (i11 lCJf'UE) 1~mf~11tJ"1~ 

..f u~'LI'i~'Vl7'U1J~'i \i~v~iu1'll\91'17U'Un'l7uzjm11~ 4 (CL4) 1rn~i'uzjml1~ 5 (CLS) 

~ d QI t ·~ A d I Q d t - I 
~ 'U 'Vl 'LI ';i~'VI l'U 1.J \9l';i'Vl ~'111.1 f!V~ 1 'U I'll \91~ 'U 'VI 'LI ';i~ nlffll '11"1~ rf 'U ~~ff1'11 n ';j';jlJ 1\911.1 'YM 2 11 lJ "1~ \9111.1 

1.h~mffm~'Yl'i1~V\9lff1'11mrn 1iv~n1i,rn~..fu~1111~~iiuv\91m11mrn Q'LIU~ 21u~ 26 timm.1u 2539 . . 
<; _IJ' \cJ ilo 'I ii"" d 'l , o o <!! "" o'.,, .,, 
l~Hl 'U1tlff'U'IHJ1 fJWU"11J 1~01'11'U~ 1'11'U';il1Wl'Ul~f11"1n~n lrfqj \9111.J'r;l~l~n tl1U1Vllltl~~\9l'j~\9ltl ,1~'111~ 

"" " :II J' d , "" 
~\911~\9ltl lu'U ~'U 'VIII '11"1~'11'U~\9lff1'11 n'i'l'll 

., t 
!ii I ~ <::t_ t cu 

1.2 fll"H>UJ'UlfllU'tllil''Vi'U't'lu1:::Til'U1.Jfl";i 
'll 

ii ,s J' """i \1 \1 ii "i " t ii .,, .,, OJ "" "\1 
m11'l11t1~~'U'VI 1r1Hm1<1 ff1mrn 1tJ 1~ff~fl1n 1~t1m~rn1:.1u\9l \9l~\91'U111n\91111~'11111 ~~'l'fl\9ltl 1tJ 

\9l11J'Vl1~'11'i;ll~ll~'U~'U'l11Jll'.ll'i;l'll 11 ('W'l:IW 1"1n-l~'U'lf£J) tJ1::mw 10 nlmll\911 il~1f1urr~~~l.fl11.J111W'l1~n . . 
nfo11J\9l'j~ 107+800 11~111£10 lU'Vll~'Vlff\91~1'UtJVO t tJm1.11~'U'Vl1~ ';j~"lf. '111.llf.Jt'r;l'U 1213 ~1'U,r1'U '111~1fftl 

lr11~m1 
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631 • 631 633 634 635 636 637 638 
'ii ..... 

,.._.;...,.._,.ii,: 

I 
l 

L 

639 

t 
1 
l 

194 

- 164 

194. 

194 

194: 

·nJ~ 1 utr~~,w1~i~Ht'l::::1-n.imih-M1n~'ti'iu~ 1h::::V11'W1J\?11~ 33719/ 16462 'UtN 'LI1'JJ'Vl frm~iu ,hn~ 
SJ • SJ 

j) d ,d o o ~ ~ c1 QI cv ~ c1 
'VltN'VllUJ'Vl 8 \9111Jt'!N11lfl fllLfleH'lJtNfl\?11~\?lfl 11~'111~fl\?ll~\?lfl 

'U q Q q 

. . - - - - o - ~ SJ - A ".K d d o -~ - - q ~ - q q e1 ~ - Q,I - - . a1 d . -
11!'1-:11'U!Lvl'UU1:l:: vl!.'lfl1'I\911!'U'U-:J1'U~1'U fl1'i'W'U~'l"l'Ui'l'l'l'l'l1l'nJJ'1.:J 'l.1'1-:J tl'J1l'Vl f'l'1:11'1"1 '1W mn~ ,J1:: 'l'l1'U1.J9l'l''Vl 33719/ 16462 
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.... . .. "" _, ., ._. "' ~ 
lUJll d mmn1n 6111l011JtHtpU91,Hl \1~'111\'!jiUfh tl GN. 

,hiui" L 7018 1~1n.so44n 

E635000m. 

f•ooom 

.I ti J ~ I ..I " fl.ulJ.11 fl l'IH16l111\1J.'\11£,11,,:i,~b,~,'l'<ioo '118~Q~fllfH Hilt 

,itniu tJu.~ lgk,i.,C.:h/&C.:t'i';,ls, '1611111i,i rn·,1uii11111)91.;~ih11r~n'flUtlflnUt1i'au fl Utl.'»lJ,"' 
.... .. ('f"'\r"I,.,~ .... "). .. ... .l ,.,. ~ • ""' "' ~ #J • 
m::mmr \, J flt) \Jll lt11Ylll'mlltlilt11Hl lll!IJf.) 1iu1t/l'lllal 1ah::im11 75 ,, 

\.tL.J1,,,,1 \-l .... 

_j~11it1\' ~. 1 :o / ( 
( U l!lltl °;j ll~:: ii ~j 11u)\~•'") (.-, (•l '• ,;,.J 

U lll'!i lli l iti'll U 1111-J n.t 

1il~ 2 u1H1 -rnu1t'lJ\?lflUl'llL'l'djt1~ 1.h~'Vll'U'IJ\911~ 33719 / 16462 'lJtJ~ 1J11:l'Vl ~~1viiu ,11ti~ 
" 

91 d ,d O O c!:I. Cl d' QI QJ ~ " 

'Vltl~'Vl'Hll'VI 8 \9111J~~l'ilfl tllLfltlllltl~tl\911~\?ltl 'il~'H1~tlm~\?ltl 
~ q q q 
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~ 0 <!! _., Q./ 

2. "llfltltl fll'l't'lln-'itl el-:J1Jili11J'U 
"' " 

0 <!! _Of .., 
2.1 tY ill'VHll1't1ln1J.Jel-:IUil,llJU 

.or "' ~ d,- "'~ d , • "' v "" 11) v , "' v "' "' 
~fll'VhJ\l~'lJ'W'VfU'Vl tflHfllnJ'V'l'W'VlNl'Ufll'r'VllllUJel·:JUt'l'J 2 'lJ'r!1W !~Ufl 'lJ'r!1W~l'W'Vlff!'H'WO'\Jel~ 

51 "' ~ """' ~ d ' 0 "' • I 11) I "" ~ d V "' ('H'Ultrnrn~ A) 'V'l'U 'VllJ'V'l'U 'VI Nl'U fll'j'\'ll!'HlJel~lJ'j~l.JlW 30 ! 'j 'lJ'j!Jtl.\ 91 el'U mn~'\Jel~'V'l'U 'VI '-1 ('H'U l!'Hl.Jel~ B) 

d.~ .d, o d. ,..I \JJ' ~ 'j/ ~ QI d.A_ di o ~ fJJ .. I 
lJ'V'l'U 'VlNl'U fll'r'Vllt'HlJ el~lJ'j~l.JlW 25 ! 'r 'lJ'rrJW ~1'U'Vlff91~1'U elel fllJ'V'l'U 'VlNl'U fll'r'Vl1t'Hl.Jel~!lt'l11J'r~l.11W 25 

H ~~ 111 \91mJ~u~1~i'rnrn UJ 1\91 'LI 'r~'Vl l'U 1191'r !~l.l ii~ m'V'l 1~ 'U.tH'\J iii 'r~ i'lJ ri111J ~ ~'LI 'r~mw 190 ll.l91 'r 
q u qJ !\I 

,- "' "' ~ ~ d .f :'I ~ "' 11) v 
(MSL) t\91tllJ'r~\911J\911~\91'\Jel~'V'l'W'Vl'LI'r~lJ1W 80 !l.191'.i (MSL) 'Vl~'llel1Jl1J'U!l1J1J'\J'U1J'U !\91fl11l.lfl11~ 10 ll.191'.i 

d 
'Vlfl11lJ~~'VJfl~ 10 llJ9J'j 

d ~ ,- J.lft Q ~-=i ~ d 
'.i'U'Vl 3 !l~\91~~fll'V'lfllJ'LI'.i~!'Vlff t\91U'Vl1 !'LI'U'.i!1W91el'WflilVJ'\Jel~'V'll!'l'l'LI'.i~'Vll'U1J91'.i'Vl 33719/16462 '\Jel~ 
~ ~ 
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33719/16462 'Utl-3 1J1'hl'l'I ffi'ITW'lftl 'iJlfl\?l t~~\?lfl1Ji4',_J~1h~'l'll'U1J~'j~ 23146/1647l'UO~ 1J1'hl'l'I '\,fo • 

ll1U'Ufl1'U 'illfl\?l 

.I"' "" 'i .:, 1JJ "" ' 1JJ "" "" ,f "'.I "" ':iu'l'I 5 U 'ff\?l~'ff fllVlfl:lJ'U'j~l'Vlfl t\?lf.J'Vl1 n.hJ':i nw ~ffU fli;ll~flO'U t'U'Vll~'Vlfl~~'J'U 00fl'UO~Vl'U'VIU':i~'l'l1'U1J~';j 
~ ~ 

~ 33719/16462 'UO~ 1J1'hl'VI ffi;ll~'lff.J \llfl\?l ~~~\?lfl1Jvl'U~1.h~'V17'U1J~':i~ 23146/ 1647l'UO~ 1J1'hl'VI 
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_1..d ""-1 i .;, liJ_I !ll "" !ll "" "" !ll "" ,l ..d J 1J '1'1 6 ml'~ ·HY .fll 'Vl .fJ lJ 1J '.i ~ 11'1 rl ~ rJ '1'11 rn 'lJ tH '1-f 'U1 L l'YlJ fl .:J '1'11 .:J ~ 1 'U 'l'I rlm 'W fl ( ln.J 7 m lJ fl .:J A) 'lJ fl .:J 'Vl 'W 'l'I 

1h~'l'l1'U'U'P11~ 33719/16462 'Ufl.:i u11J'1'1 ffmvlicJ ,hn~ 

,, 
33719/16462 u1nruvifi~ 634385 E 1947014 N .fll'W'UlJfl.:Jtli'Yll.:J'Vlrl'n~1'U'nfl 
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. . 
~ "' <!I O <!I 

2.2 tHlfl"i'UUfltl11\.!fl~tll"i'rll1'tUJ8~ 

.l d c.l I 

2.2.1 'Vi'U'VHf111f)fl"U'J 

I e. d.\lJ d'd C) lll 'j) ~ d ~ ' d ~ .I d 'j) c.C 
H'.i'H 'UUfl 'U ~ tCH\9l'Vl N'i'l \91 t ~ ,11n mn~ 111 ~ 1il tm 'U l 1-1 ru ,i ~ m11 n fl "'IJ 111w 'W'U 'V111'1.J 1-1 m l'Hllfl" l 'U ., 
' ., 

'(;lf)1'JW~'lf1fl'J11 ,llfl'U'U,l~'Vllfll'J'Vlf.JfJUifl'U'U'H'U lmuif ti'U1'1i'1ri 1 H l~'H'U mll lmh~ flfl1Jf),lfll'j 1 H"l'U ., "' 

.:Jit, ~ a eid 01d ~ d 
CH"\91 "flu m"'Vl rYm'U fl'Ufl"'U fl nt'U\91-W 'U w1.h~ ml! 'IJ\9l'r'Vl 3 3 719/ 16462 \917ll l rnh~ fl'elll n,i m-r 1 H" 1'Urn'U 'VI 

"' 

3 - 3 (1) - 2/39 tl\91. '\J'e)" 'I.Jj},j'VJ tfl .'1. llJ~" ~lfi~ 

J'LI~ 8 ll'ff~"'IJ1l1Wl01Jf)fl"ll'.i' 'Ufl"'LI'r~'Vll'U1J\9l'r~ 33719/16462 11111W'Vifl~ 634757 E 1947077 N fll'Vitl 
llfl" l 'U'Vll"'Vlrl'\91~1'U fle)f) 

., 
I 0 

2.2.2 'Jfl"'J~lllU'Ul 

I t l "- I 'i' "'l d t d 'I ,., t llJ ,., I d 
'J'eJ"'r~lllU'Ul 'lflJ'.i~ tU"l1'U 'Ufll'H'IJU"lll'U'Vll"'Ul !'I'm t'H'ffllllrn'.i~111U'Ul t~flU1"11~1'.i111'1~ 

1-vlu"'Wfl~flfll'j'.i tl"11J\91~ flfl'U~'U ~'LI~'LI'U n'IJJlN'U ~ l 'H'i'l~l'U ~'U ~ 1 f1Hfll'r"1 t'M'U 1J111W ~ 1011 f)'e)"l 'U~flf) 

"" "" ,i "' ='I ,_, -~ ., t _ 1 l "" 'i' llJ , .l d 'i' 
~'U U'i'1~1J'rl1W'H'Ull'Hllfl" l1J'U\9l'U ll'i'l~Ufl"fl'U'UlN'UfllU 'Ull'rl1tU tflHfll'.i t'H'i'lflflfl'~'W'U'VlfllU'\.Hlfl t~U 

ifl"'.i~ 111uJ 1,1 ~tl'"lu J 1l1-111-1 '1 '1 "~u tii n\91 ~ nfl 'U 

Ad!VQI I ~d dd 3)3) 

'U'U l~'Vi'U 'VI 'H'Ul\9l~'U 'eJ"'.i fl" '.i~lllU'Ul 1iJ'UJ'LI 'ffl'H'i'l UlJfll"'Hl.Jfl11lJf111"~1'U 'U'U 1.5 Ill \91'.i fl 11lJ 

& ,., ,., • 

'i'lfl 1 llJ\,l'r fl11llf111"~1'U'i'll" 0.5 11.J\91'.i 
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2.2.3 fl'Wi'll'WlJ~'WV~U'U'W 

QI O ;f ~QI d 121 Q QI I ~ d gJ Q.I d d d 'j) 

fl'W mu u u" ::;1.nrn1:Jw::; 1tl u flu~ u t1 \9lu u u 'Vi u VI r1u 7\91 \9l1u u ·nJ m1-nw1Jm-:ir11J 'U'W 1 \9lfl 111.J m1-:i 
" " 

' ,, 
'j) 'J) 'J) , 'l'J/'l d o I QI 1 

\9l1'W'U'W 2 llJ\ol'j fl111Jfl11-:J\9l1'U1;11-:J 5 llJ\ol'j fl111Jff-:J 1.2 llJ\ol'j 'l$ 'lJfl1'j!1JtMLU'WV11-:J'W1 nlJfl'lJ'jtl-:J 
" 

1: d • ., "' 'l l "''i 
'j::; rn t1 m w:1 ::; 1 ti um fl m rn fl ,1 m rn m ti tu 1 'U \91 'Vi u VI t fl H fll 'j .,, 

I ., 'l SJ QI ~ I g/ d 'J) ' d d _ le!! at, ~ 9) t!I 
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11t1i'.faiwun.:i1,u 'll1Gln'-l~'l.lfl1Wll1:::l1tl 2566 lJffl'Vl~i.-nvl!.ltJ :l1nG1 -----, I''. "' jd1,iu ,Al liN. 
.. :;~ tiv - 'U13.!'1 mt • tJ.Nun b1v-nJ 1Jti. I a'Juij~ 

' 
BMI l'rn'll1.tnlsbplldbpll P I FVCI FEV1 

FEV1/F I FEF25-

VC% 75% 
m1 

1 I 4823090 I 'Wltl 
.. 

fflJ'YNll "' Lf.10"!.fllYi llln. I 26 70 I 172 I 23.66 84 I 1421 99 I 83 11011 102 I 75.1 1.86 t-Je)tle'.l~tln~ 

2 I 4823109 I 'Ult.I 
. ., .. 

111-W'W'li 
.. .. I ., rnrr.M'l'J ,,m fl I 21 68 I 165 I 24.98 I 84 11401 86 I 71 I 95 83 69.9 I 1.41 

., 
tlvvl~~fl\H~numJ 

3 I 5323185 I mu I th:'W~ I 1~m.1tY11.:i hiuwl 1s I 60 I 1so I 26.67 I 86 I 1321 88 I 76 I 84 I 93 I 88.7 I 3.07 f.1'1'U8\Jrt.!fl$i 

4 I 5915571 I 'WltJ I 'fl1~TW I . l'limol I 12 I 165 I 26.45 I 84 11441 82 I 11 I 87 I a2 I 15.3 I 1.18 I i:J:t1'lla~tln~ lP-lll'n~ 7 
.............._ 

5 I 5303461 I 'W1tJ I 'lht~'Vlt I Mi't)J~1l.J hiihi 
---;; 

12 53 163 19.95 80 131 78 78 87 68 60.8 0.86 tfal\il~\il f1'Ll'th'I.Jn'17~ 

"' j ., ,. 
e.it1'l.ltivn.ln~ 6 I 5528718 I 1-m.1 I ~Ti 11tl>J'Hll '\Imo 19 69 165 25.34 93 123 83 75 122 115 75 2.45 

7 161095261 m~ I 1-rrnn "' 55 155 22.89 77 143 96 120 84 90 89.2 2.77 Nij\JV~'l.lfl~ 1lJ'Jlff'j tmm 6 . 
"' ., .. 1Jamm~t1~ Jwilt>~ I 68 I 115 I 22.20 I eo I 1341 11 I 13 I s2 I 84 I 86.7 I 3.12 l't.J091~1nvirn1'11c.m.1~, 8 I 5404850 I tntJ I 'i))'lffl'U 6 

9 I 5320469 I mo I 
4 

t~flrll,.H I :nfo I 30 I 57 I 111 I 19.49 I 83 11461 91 I 98 I 1341 128 I 71.6 I 2.36 I uatlii~unm tjl'llJ 

10 151085261 'WW I 'ihtt€1'1J ~'WfJl iurnl 2 I 54 I 165 I 19.83 I 79 11351 82 I 90 I 76 I 79 83 I 2.64 hfovi'lii1n~n11'l!mei~1 



d ,). 

~a ~ u111an~ Y.l\l'llfl ln"l~41'U w. I fl1U~~ BMl ha,mnlsbptldbpll p ! FVCI FEVl . FEVVF I FEF25- Nii 

~ 

11 I 5233433 I 'l..rn'J I i1Hfffl11 

L2 15225130 1 'WW I lntyqJ1 

13 I 66071221 'Wll'.I 1'WU 

14 I 5122005 I 1J1ti t)'YIU 

l5 148321441 mt.J "' d' t1'16U\vl 

16 I 46066931 mu N'ilty 

17 I 5000338 I trn.J I tl3J'mJW 

rs I 61095931 irn.1 <V ~ 

iY-n1m:1 

19 I 46270321 'W1t'.I i;lJ 

. 
VC% t 15% 

!iY'l'l'W 1-umol I 75 I 175 I 24.49 I 84 I 1341 90 111111011 99 I 79.6 I 3.40 f4~'tfa'lliVtl;~ . 

,:.'i t1 I~ A 
11Hfl1Ufl:IJ ~l~t•Jrni 1 49 I 164118.221 741126185 171 11121117189.2 eat:n1a,iur1~"" 

!II _L o1 
m 1'111 e.nr1 n~iF mm r1 56 I 172 I 18.93 I 82 11201 76 110711101 118 I 88.7 ~atlo®tlfl~ w 

~~nfl1l-i~ l-u11:m l 1s I ss I 176 I 27.44 I 90 114011031 94 

m<ilrfi 1ti1Jfttl 13 I 103 I 175 I 33.63 I 103 I 1201 91 I 1101 66 73 87.2 I 3.37 lt1~vi"i11t1~m'1"!lc11t.1i-:i 

"' ·" 1:Y8'\H'fYl'Ii 

<:::\ .f o 
11~iYfn 

!~'-'tl" 

frn.1f! 

10 I 65 I 170 I 22.49 I 85 11401 so I 80 I 85 I 84 I 76.6 I 1.87 

'U1JHll 7 62 I 170 I 21.45 I 82 I 1441 93 I 88 I 110 I 101 I 72.1 I 2.07 

., 
'Y'U7tl 6 501170117.30 77 I 132I 98 I 86 I 93 97 79.5 I 2.32 

11.Hh,1 9 56 I 170 I 19.38 77 11411 87 I 66 I 87 82 7L8 I 1.43 

r1atla~u'ht 

:; d V 

'Ll'Ovl~vl flt.ltEI ft'WBV 

mtlf tJvii.Jnii 

r,it,· 



---------·- --- ~ ----- ---

FEVl/F FEF25-d 
'!iv - u1:11a~a tttam uu. ,hut~ BMI 'l'©tllil1 sbpl dbpl p FVC FEV1 I e-rn 

Ve% 75% 

20 6109592 """'"' hifrw 69 166 25.04 80 136 87 105 88 82 75.9 2.07 tJeJvi~~~m~m!mi 'UltJ n'lJ'fl1'j YflHl~ 5 

21 153191371 uw I lJl'I..!~ I 'lf1fi' illih, 8 62 160 2422 92 115 91 95 89 96 85.3 2.8 ~flt/O~tln9i 
- · 
-., 

22 I 5720331 I 1.m1 I ff1'YI I 111f.ylttVtl I 'UlJ'Hl I 5 I 1s I 112 I 2s.3s I as 113s1 931 83 I 87 I 94 I 87.6 I 3.59 1 ~t.ia\la(mJn~ 

23 I 4730277 I t.J.ff. I ffffmru I f.Jt:Jt.W~\j~ "' 81 170 28.03 93 138 90 103 
:: q Ji 

!fi'tltliA 5 104 86 71.9 2J ua~~~fl'Wl.'1mJcW 

24 I 6423309 I mtJ I "'"' I 1'1W 

25 I 54232381 irn.1 
d ,._ ,( 

1nwrw 

26 I 50172461 im, 
.,., ,I 

.fll ~ 1ijj'U 

27 I 5416989 I t.nt.J 'YI\M 

28 I 52213881 'WW 
,( 

1'lf11 

29 I 48230691 1.rn.1 'i'H'i 

t1rnrTn 

" -Jr H'il-:itueJJ.J 

• f1fl~t)l 

JJ1n h 3 

'tJ'IJ'ifl 2 

~Wlft)l 2 

"" I ... liU'JL'W'r)~ '1J'lJ'H) I 1 

75 165 27.55 93 131 79 75 89 93 85.1 3.13 f.ffltlOflU fl~ 

100 I 165 I 36.73 I 107 I 1301 so 11001 73 72 83.8 I 2.46 hJei?t41ti~m~'1lt11~~1 

73 163 I 27.48 85 11421 79 11021 90 90 85.8 I 3.41 t-1~th.1~uni 

60 I 167 I 21.s1 I ao 11201 76 I 75 I 74 I 78 I 88.2 I 3.48 hfo~'11n\jjm'5•a1:J18i1 

'rl';jttrn! li1J'rnl 2s I 60 I 161 I 23.15 I 89 1132190 I 92 f 1001 100 I 78.1 I 2.42 ~~tla;;itJn~ 

l.Jt1Yl1 ~1-:ivti~ 4 I 71 I 171 I 24.28 I 86 I 1341 85 I 94 I 109 I 106 I 75.6 I 2.46 t4~~oiiun~ 



.--:, .§:- ~- --- ---~---

FE\/1/F FEF25--
a1iti ~r: . d ,r" 't.la - u1uam1 Ui:.l'!Jf1 ~1t.J~1'l \I'll. iht1~~ 8MI 1eJ\Jl,t)') sbpl dbp1 p FVC FEV1 N~ 

[·'a' . ;: . • ~:":-1::<< ' VC% 75% 

30 I 5005514 'Ultl 1liltn tfl tY~ it 11 'Hl! ~1'1.Wt.J.I 12 67 167 24.02 91 135 91 61 103 101 76,8 2.22 ~mtle~,Jn~ 

31 148231171 trni I fflJVf;i I t.~aeymw I ii.rH1 I 21 I 64 I 11s I 20.90 I 83 l14sl 9s I a2 I 88 I 88 I so.3 I 2.so I tiat.lo~un~ , 
-
-

32 I 5033532 I 'WlV I 1iio "' 
., 

~WJ$tJ' 75 165 27.55 81 140 100 103 86 85 82.2 2.94 f4"!'UV~UflVt !l'W1<l'hl jJ 

33 I 5107902 I 'Ull:J I •1.h~l;)ll 
<I JI ., 

i_j'tJtJ'YJ'j'Ue)tJ '\11J'.if:1 17 50 160 19.53 78 129 
+ 

78 86 117 118 78.8 2.54 ~a'l.Jv~'t.ln;, 

34 I 61095251 irn1 I 1.h-~'lftr ,h1~ 'iimol 6 I 58 I 170 I 20.07 I 81 I 157I 86 I 91 

35 I 5231955 I U.ff. I mrl'mrnr I nuhv lrthv1Jri 5 63 I 155 I 26.22 I 81 I 1151 88 I 66 I 88 I 88 I 89.3 I 2.88 waua~tln~ 

36 163126871 'WW 
,, 

i'i1,m 
., ., 

'Yl0iltU'Yl1 l)t.!il1'tJ 4 55 I 172 I 18.59 82 I 1301 88 I 73 11021 80 60.8 I 1.os t ~ t., 

'UeJl>l0(9)fl'ULf\fl'Ue)!:J 
' 

37 I 6312686 I tm I 1fom Vff{lltm 1in~ul 3 I 65 I 1ss I 27.06 I 86 11201 80 I 79 I 80 I 89 94 I 3.23 t:Jfl'Ua~\.l n'1 

38 I 5414801 I 'W.ff. mu m1h:m:r'i1 l,J1n lll 1 72 I 165 I 26.45 I 91 11361 96 I 67 I 92 I 99 I 91.2 I 3.84 wa'lla~n.Jnp\ 

.....__ 



th"'t 
'"• . . ' , ; .. 

~il - il1lJc!flii 
FEV1/F FEF25-

"~~K, 
-- ;_>, IJ.e-i'Un ~1tF!Tl w. il1U\j~ BMI 'fat!L61 sbp1 dbpl p FVC FEV1 i:m .,,, ' • • VC% 15% 

39 6510560 
., ., 

1tii'hi 70 163 26.35 96 139 97 69 95 95 80.6 2.7 fffi'IJOliltlfl~ trnJ lFl'IW tlflll'J l -----
40 4800790 in~ '1 Wl n fJ.! v-in-rn..1 

., 
l'HT~ HI. 73 150 32.44 101 134 77 79 87 79 77 1.29 . U~'U81>1"Uf\~ 

41 4823081 tntl "" l'HH-IH'Yl 91 "'J U'il,m tlil W.flt!~ 23 70 175 22.86 86 127 75 66 104 117 86.9 5.02 f.l~tlu~tJn; 

42 5618505 Ult! " ., iruo-:i !'Vl'b''J~'rn 1)1J1(l 14 61 175 19.92 81 140 90 82 90 85 71.4 1.82 Nl11tlo~un~ 

43 5913178 tntJ m.Jt11wi1 mum-s lt)ft)lJlJ 9 95 183 28.37 96 180 112 82 

44 5025773 l-JH "' mirn11 
" 

W'Wlln''l 1hnh 5 67.8 154 28.59 82 130 80 86 86 86 84.4 2.01 m1tl a~'!Jn~ 
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