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v1il'n ifa1nw11 Olfli;) 

' <=I 

1J'Yl'YI 1 

0 

1J'Yll!l 

1.1 f111mihnn"lleNn11~~nl'nt1.:J1t.1 

l~t1.:i,nmh~1J'Uff1'U~lf)~ ~hnTI'lfel (U'il~1fo hi'1u~tJ'U~t11tlmJ111vi flmTI'litJ ~lf)~ i.:i 

i11fl H'U 1f1 ~ 12) l ~~ l l'W 'Un 'il m rn f)l ';j '1'1 ll '1-d'.it1 .:JU ftt'U Q\91 ftl 'H m rn 'lf'W ~li 'UUtl'U ~ l 9/'fl l~ ti Q\91 ftl'H m rn 

nt1fff1.:i 111:1.JU':i~Vll'U'IJ\91':im'\J~ 33719/16462 iim~u':i~V11'Uum 30i.l i.:imii'W~ 231i'W17fllJ 2564 o.:ii'W~ 

22 'li'U17fllJ 2594 ~.:imvmi.:iro1mil~~11-w'Wm':i'l'\'1mi'.lt1.:iufo~1 m.:i im.:im':ii.:i i~~~\9lllJ\9l':i1'ilfft11JfJWfll'Vl 

~ .:Jl11~~tllJ \9lllJlitl'U l'\JU'U1Jl1'1t1U':i ~Vll'U um i.:itl''U i m .:Jf11';ji.:J i~lJtl1J'HlJltJ'1Jm.:iu111vi llJ~,:j 1i'U i 1 

';itl'Ul"''U'\'1 fl tl'U'lfclll Vl'U 'fl ~ 1 f)~ 1il 'U 1J 1 llVl ~U! f1111Vll .:J~ l'U ~ ·H11~~ tllJ!tl'U~~ ll'W 'Uf)l';i,l~'l'll':iltJ.:Jl'UHMl':i 

1.Jgill\ \911'.I.J'.I.Jl\91':i f11':i'lfo.:Jn'Ullcl~lltil'lJ Hclf1':i~V11J~ .:!111~~tllJ II cl~ f11':i ~~\911'.I.J\91 ':i 1'il fft11J fJ ti! .fl l'Vl ~ .:!II 1~ ~ti lJ I ff'U ti 

~ti m '.1.JQ\91 ffl'H m ':i ui'U l l'Ulnl ~l'H lJtl.:!11 'j 111;1~ ftl'W f).:Jl'U 'U i tl1J 1 tlllcl~ IIH'U Vl'i 'Vltll m 1i ':i ':i lJ'lfl~lm ~ ~ .:J II 1~~tl lJ 

t d d ~ :. 

llcl ~'H'U 1tl.:Jl'U Vllf1tl1'\Jtl.:JV1':i 11J'l'J f1fl':i .:J 

':i w.:i1'U Hcl m':iu 6 u1i \911'.1.J'.I.Jl \91 ':i m':iil t1.:i n 'Ullcl ~11til 'lJ Hcl m ~V11J~ .:iu 1~~ t1:1.J 111;1~ m':i ~ ~\917 '.I.J\91 ':i 1'il fft11J 

riru .fl l'Vl ~ .:iu 1~ ~t1:1.J i fl ':i .:inu'l'\'1mi'.lt1.:iu iii'W Q11ffl'H m rn'lf'W~l1 'UUtl'U~ l9/'fl 1~t1Q\9l ffl'H mm nt1 ff! i.:i 

u ':i ~Vl l'U 'IJ \91 ';i nl'\J ~ 33 719/16462 '\J ti ,:j1J 1 llVl flcl l'Yi '!iv ~1 f)~ ,J~'l'l l\911'.I.JlJl\91 ';if)l';iil tl.:Jf)'UUcl~Wi'i '\J Hclf1':i~V11J 

~ .:!II 1~ ~ tllJUcl~lJl\91 ';if)l';i~ ~\9l llJ\9l':i 1'ilfft11J Hr! m ~Vl 1J ~ .:JU 1~ ~ti lJ~ fl 1'H 'U ~ i ~tirl l'W f).:Jl'U'U itirnmm~llH'U 

QJ ~ j)QJ .d 
V1':i 'VlfJlf1':i1i':i';ilJllrl~ff .:JU1~rltllJ~ .:J.fllfl H'U1flV1 l3 

' ., 
1.2.1 n~.:Jlfl1.:Jn11 

i m .:im':i'l'\'11tti'.lt1.:iu rn 'U'Q\9lffl'H m':i:1.J'lf'W~l1'Ullt1'W~ l 9/'fl 1~t1Q11mttmrnnt1flf 1.:i '\Jt1.:iu111vi flm 

TI'litJ ~lf)~ i.:it1d~'H~~ 8 ~11Jr!Hl~f) 'elll.fltlllJtl.:J ,J.:J'H1~Q\9l';i~\9ltl llH'U~tJiiiJ':i~IVlfl'lJl\91':ilff1'U 1 :50,000 '\Jtl.:J 

634-635 \91~1'Utltlf1 lnl~ 
I I 'JI 'JI I 

d o a., d QJ I I j) -=t. a., d 

f1':ilJllH'UV1Vl'Hl':i cll~1J'J1~Vl L7018 ':i~1 1.:J 5044 II \9l.:Jtl~':i~'H11.:Jlfl'Uf1':i~U'U1\9l.:JV1 

jl ~ d ~ .::::s.:f .dt lll' .d 
lff'Uf1':i~ll'U1'Utl'UV1 1946-1948 l'H'Utl lJl'UtlVlVl.:i'HlJ~ 298- 1-65 !':i (lUVl 1- 1) 

" ' j) I -::!:I di 
f11 ':ifllJ'UlfllJl'\J lt,'Y-l'UV1 m .:Jf11':i 

,., 
1~'UV11.:imt1Q11':i~11O - TI'!:ltl! irin (m.:ittr11.:i11H'U~'Wttmmr1'\J 11) o.:ivi1.:i1wnu1m'.h'll'4'Wl~fJ1 iuviuvifl' 

\91~1'Utltlf1 iiJ111m~'UV11.:J'Hcl1.:J'HlJltlnl'\J I 047 ('Ul'\J'U'U-1.:!Hl'li'U) Hl'UU1'U1fom ~ Ul'Ul~'Uf)';i~~ltl o.:i . 
nirtllJ\91':i~ 14 1iv1i'wiuviwvifl'!'H'Utl\9ll'.I.Jl~'UV11.:Jrilrttl.:Jl'Ul~h.:i i:ul1'U'\Jtl.:J~1.J':i~f1tl1Jf11';j ';j~tJ~Vll.:J 

• I "" 'l' "" ,1 ,d 'l' "' "' "" """ ,1 di . I u':i ~'.I.Jltl! 5 f1 !rlllJ\91':i 'il ~tl.:J'Vl'UVl !fl':i.:Jf)l';j ';i1'.I.J';i~tJ~Vl l.:J'illf1'il.:J'H1~tJ11rn\9ltltl.:J'Vl'UV1 fl';j,:jf)l';iu';i~'.I.Jltl! 33 

nirt1:1.J11':i c2u~ 1- 1) 

MINING ENVIRONMENT CONSULTANT CO.,LTD. MM_S3 : SILAPICHAl/2024/FEB/CHAPTER I .DOC 



.. 

MINl1'G F.NVIRONMf:NT CONS I.TANT CO., LTD. 1-2 

1fmiwi11d1nc1 Ra1iiiir, 

.... .. ... .. . 

... ,......,.r~_,.. 

;• rJ638 

J ... 

~ ~:. . ., . ~ 
'l'l'U'r1-.i1:I-ILLUlltH011'tl1l'l1N8'1 

fl1'!Jel1.h~'t11U'Ulill;i 3/2553 

'!Jel'll\J~UYI 'imnn'Unf,J ~,«~ 

. f, . .., 

fi1?Ja,h~mlltl'mil 1/2s62 

?JrH\J1\f'fl l'IIA8'U/ iit'ltltl'ULal''U'l'l ~1fiei 

[!) t1'1t3Jif'14'll8'1ti'l°H01l 



v1irn iianvwv !!1tl'i;i 

' 
1.2.2 01'a~1iucw~1cw 1~ui1i1hrn~ lr1·Mt1l'a 

.q.cf, 0 ot:!t 

1 ) 1 fi m 1 m nnrn .:i 

1 ~t.1,i ::;~11uu tll'.i"ll t.11t.Jf11ll.ln11-:i"llt1-:J'\1'Wl Bench m1mr-ml?ii'!:::J'um! 1mi'.lt1-:i ill'l tt'ff-:Jlfi'W 
~ ~ 

10 ll.1\91 '.i f111l.lf11Vl"lltl-:JU~i'l ::: J'uni'1-:iilli!t1t.1n11 10 ll.1\91'.i 1~t.Jf11llf.Jl.lf111l.1"1~'lf'Wey~..;'w (Overall slope) 

"lltl-:J'\1'Wll'l1ilti-:i ill1nu n11 45 tl-:Jfl'l 11 lJIU~ltl~tlf)~'Wlli'l:::l'llf)l'.il\91l t.Jl.1'11'W 1-:Jl'W~1t.Jf11'.il'11:::'.i ::: l'LI~~1t.J Jack 

Hammer 1m::: rnBackhoe 'lf1t.J'l'Wm'.i1.Jf llU~-:J'Vl'Wl-:Jl'W l'llf11'.if-l~\9l'H'W1.J'W l~t.1H'rnrn1::;n ::;1U~"ll'Wl~ 3 if 1 
~ ~ 

1,11::;~n 7 ll.1\91'.i lt) t.J-:Jtl '.i:::mw 15 tl-:Jfl'l 1~@tlf1Ullll'.i ::: t.J ::; Burden tl'.i :::mw 2.0 -2.5 ll.l\91'.i Ui'l ::: '.i ::: t.J::; Spacing 

11 '.i::: lJlW 2.5-3.0 llJ\91 '.i H 1 \?ltj'.i :::1u~ ,~'WlllJ~Ui'l::: lltllJ llJIUt.JlJi'Wl\91'.i'VIJ:·-l'ffl.lll l:U'W~ICJrn 'lmJ\91'.ilff1'W 94 : 6 1~t.1 

ii1mfo illmw~H~ti'.i tl '.i::: lJlW 18-19 n1i'lnfll lli'l ::: llilJ1Wf)l'.iH'1\9ltl'.i ::: l'LI~ 'lumn::;1u~ll~i'l::: fl f -:iLlll1n'W 
~ q 

117 fili'lf11lJIPit1i-:i111:::ci1-:i 1~t.1Juri1-:iey~ll'.i'.i~ ,~'Wlll.1~1rlmi1m:::~'W1m::; ~~'.i :::1u~~1m1ntlivM111llll,l-:J'Vl1::: 

ci1-:i l'llf11'.i'.i ::: l'LI~1'Wi'l ::: l fl f-:J l~t.Jf1tl'Wf11'.i'.i ::: l'U~,J::;,J~l{l'Vl'Wl~\91'.i1'1\91'.il'l'Wf rl'fl 200 llJ\91'.i 1m:::'ltttrtytylWl~tl'W 

'ltt'Mvu'luf rl'fl 500 llJ\91 '.i 1~t.111i ~l~,Jlf)fll '.i '.i ::: l'U~ll1 11W'Vl'Wll'l1ilt1-:i mnn"llm~'l'Vlaj1nuitl ,i ::; 'lt 
.,l 91 \/J' ., .,. .,. .. , • .Ji ,, -1.d 

Hydraulic Breaker ~~ Back Hoe rn1 ::; m ::: 11'Vln l'V'ltli'l~"ll'Wl~lli'l1"ll'W 1tlt.1t1t.Jt.J-:J 1'.i-:J 1lJ'Vl'W CJ/-:JtlQ'V11-:J'1lf1'V'l'W'Vl 

1m-:innitlV11-:i~1uvirYMtl'.i :::mw 500 ll.1\91 '.i 

2) m11n11nt:1.:inJ;t:1n~hurn:::1H1Jlt'l-rn1nm1n1111i'.it:1.:i 

i~l'llf)l'.ifll.Jf)~'IJ~ 'W~"Jl.11'11i'.lt1-:Jlf1l (D 1) "ll'Wl~l'Qtl~ 40 ii ~ f)D'.i ::: lJlW 20 llJ\91'.i Ui'l ::: tll.Jf)~ll 

1m::: i~1\911t.1lJ~'W~lfillf)tl-:JlD~tlf)~'Wlrn:::1ffl:J'H'W (D2) 'IJ1 11W'Vll-:J~1'Wvirl'M"ll'W1~~'W~ 20 ii lfillf)tl-:J\l'-:Jili1n'W 

8 llJ\91'.i 

3) m11;~,1'1-!m1n1111i'.it:1.:i 

illflm'.iH'tl1'lumnilmi'.lt1-:i l~t.J-:Jlll?iflm'.i'l'Htl1u~'V'lrnlff'W'Vll-:Jrl11~t.1-:i'l'Wl"ll\9ll'\1l]tl-:Jlli l~m~fo-:i 

nu m'.i~ -:im:::,i1t.J"llt1-:J~'Wi'l:::t1t1-:i~ 1n ~t 'W\917l.llff'W'Vll-:J"ll'W ri-:i1'Vi 1J 'W 1 ~t.1,i::;~ ~'V'lrnii lll'Wtl'W'W~ nf -:i 'lu'lh-:i~ ~ l'W'lJl.l'lfW 

l~t.J'ltt~~iiTl'Jf11'W t.Jf111'W1'W~fl~'W\9lf) 

1.2.3 initW~Ol'a1cu~~'Wfllt11'W lr1'a~f)l'a 

~ f)E!W::; tll'.i 'l t~~'Wfll tJ 'l 'W 1 fl N tll'.i tl ';i ::; f)t)ll~1 t.J~U ~IU~l'l ll'VI l]t)-:) ~Ifill f)t)-:Jl tl~tl f)~'W ~Ifill 

f)t)-:Jll'.i Utiin\91::; f)t)'W h-:i 1litt'W ff1Uf1-:Jl'W lfl~tl-:ii'-:i lN'lftllJ l'.i-:Jlfill1'ff~fJtlmw 1m:::~lfill1\9ltj'.i :::l'LI~ l~'W~'W 

1.3 
. ,,, 

tll '.i ~ll'U'W f11'.i ~~\91llJ\91'.i 1'1'fftlllf.]Wfl l'V'lff-:JU 1~atllJ ffllJl'.iflllU-:J i~i-:JU 

fl11Vln1UYtl'IJfl11'U0'1fflVIU.Jl.JlVl1fll1'11t:1.:it1'1-!Ut1::;Un'\'UNt1m::;Y1'1J~'3U1~~tli.J l~t.J'Vll-:J 

ll1 'l:i 'Vl~lli f11'17,J ::: l'll tll '.i \91 '.i 1'1 'fftlll 1m::; '.i 1 t.J-:Jl'W '\i'til,Ji'l f) 1 '.i iJ Oll~ \91 llJlJl\91 '.i f11 '.i 1fo-:Jfl'Wlli'l:::1lfi1 "lJ J:m m ::: 'Vlll 

~-:i111~at1lJ \?lll.llitl'W l"ll"lltl-:JlJl\91'.itll'.i"I ~fll'Vl'W~ 11 'V'l f t1mf-:i1tY'Wt11ltymtrn :::fJtltY'.irn 'lunntlijll~ 

\91 i'ltl~,l'Wl 'ff'Wtlll u ::; 11 'W 1'1'11 -:J tl1 '.i wi1 "lJ 1m::; tll'.i ~ ll'U 'W tll'.i l?iti i 11 
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\91 'j 1 ,:i 1 ~wmui wrn 1 m ff l 'Um ·rn 1 m ff m 11J11 1 u 1;1 ~ vi ff'Vl 1 ·HUJ 'j ~ i 1J1 ff t1 -:i u Hi'U ff~ rvi ti 'U ~ w t1 wnl 1 i'I w m 'Vl . ·~ . 
tl1 fllff l 'U fftll'U th~ flt! 1J fll ';j 'j ~,!Ulfftl-3 l 'U fftll'U 1h ~ flt!U fll 'j Ul;l ~'j ~,!Ul fftl.:J~~i 11,ji'li'll;l 'Vl r m.nff'-:iff11frrn 

fll 'j \9l'j 1,:i1~1m tlUI 'Vi t1u num \9) 'j j} l'U ~ n11-1'U ~ 1 ~t1ih w1;1 ~1~ ti~ fll'j ~~\91 llJ\91 'j 1 \lfft!UfJW il l'Vl~ -:iu 1~ ati" i-:i 

"' \9ll'jl.:JVI 2-2 

fn'j ~Yl'nl1lfJ-31U VI 1-31J 11f Vl~'ITT fllJ l\l~ '\J~l'l 1 ':i ltl.:Jl'U i:-11;1 fll'j U~U1J \9111J 1Jl\9l'j fll 'j 

i1t1.:Jf1'Ulrn~11fi'1'\Ji:-JJ;lfl'j ~Vl1J~ -:i111~a till 1rn~ fll'j ~~\9lllJ\9l'j1,JfftJUfJWi1l'Vl~ -:i111~at11J~ l'U1'U 2 i'lr-:i/i l l~tl 

"' o I .:.!:I ~ I 

'U llff'Utl\91 ti m llt.) 11 ffl'l-1 fl'j'j lJ'Vl 'U Jl l'Ulll;l~ fll ';j 1 '1'11J ti-:im 111;1~rl1tl' fl.:Jl'U'U 1t1rnt1111;1~ui:-1'UV1f 'Vltllm1i 'j rn'l11~1rn ~ 

~ -3U 1~irti1J Ul;l ~ 'l'1'U 1tl-31'U~l~tl1.,jtl-3l~t!vl\ll 'j W l~tl, U 

rirn f Ulli:-l'U fllHlll'W'Ufll'j~~'PlllJ'fl 'j1,JfftJ1JjiJWi11'Vl~-3U 1~irt11J 1m ~tl~~ll'W'U mi il 'Vl. ff . 2567 

'\Jti-:i 1 m .:Jfll'jl'l lmi'l ti-:iu '.i tt'U t.)11 m1-1 mrn'l1'W ~tt 'Ullti'U ~ i "lf t 1~ tit_l11m1-1 fl'j'jlJfitiff! 1-:i u 'j ~Vll'U tl' m rn'\J ~ 

33719/16462 '\Jtl.:JU1 1JVI j:y1;11vlit1 ~lf1~ llff~.:JHi'U\9ll'jl.:J~ 1-l 

. . 
et O Cit, Cit. Cit, j/ 0 Cit, 

~111.:JYI 1-1 ll~Ufll1YlllUUtn1~Yl~lll~n\lin)lJflWillVHHll1YliltllJ (j~fJ~YlllUUfllj) 
. 

4i" o .c:!t, , Cit. t:::t. t::it. Cl\11 d .c:!t, , '1 
'U6.:J 1fl'j.:Jfllj'Ylll11lltl-3111't1Utl~i.Yl'l1fl'jjlJ'tiUYl't1Ulltl'UYI gC)f~ IV'ltltl~i.Yl't1m1llfltli.Y11-3 . . 

1.h~YllU'IJ~'j!ll'IJ~ 33719/16462 'Utl-31J1ll'YI flill~'lffj illflYI 

'llfJfll"Wl'n~'Jvl 
.; ,b.:ina1v111uun11 ii YUi. 2567 

fl'JUJO .. 
i'.i.!J. lJ.fl. il.VI . )I.fl. lil.!J. VI.fl. 

1. tJWmrrn1mfl'l1-1msu1mfl 2 flf ~f\'l - • - - -

2. s~irniru~ 2flf~f\'l - • - - -
., "' 

3. llHi'l'llff~IVHJ'l-l 2flf~m - • - -

4. tJWfll'Will 2 tif ~f\'l - • - -

s. tJ O!fll'Wmml'l'iumrn.nh:mn11m 2 tif~f\'l - • - -

6. s~irnirm'11-1n-m1-1i.Jm rnu1m 
. 

2 fl i'~A'J - • - -

7. s~irnirt1~9lfli 1\jflfl~ 2t1f~m - • - - -

8. f11 Hl11,JfftlUlJ1\llH11l"I 2 fl f ~t,'j - • - - -

9. f11 S'Ofl'l'11S1U~11-l"I 2 tif ~m - • - - -

't1 mm 't1 ~ 

'1.J11JVI ,llii-3 1i'U,1rn'U!lrm1 i'ltl'U'!fl;IUVl'Ut ~lf1~ , 2567 

* 'lf1-3111;ll~ll'W'Ufll'j'fl':i1\l1~1ll;l~ '\J~l'lnltl.:Jl'U"1 . 
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vl lin ffa1riin 01fl1>1 

' ""' 'U'Yl'YI 2 

fll'i Yl'i 1'll tHl'U fll'i U ij 'lffl Yill-J ill Yl'i fll'i if tM fll-U!tl~Hm 6\J 

2.1 0 "" fl11~1!'kl'klfll1 

fll 'J ~~\9lllJ\91 'J 1'il 'fftJ1J fll'J Uij1J1i \91 llJlJ1\9l 'J fll'J iJtJ~ fi'WIH'ltlln"l 'IJ ~rn m t'V11J~ ~II 1f!tfo lJ °l 'W 'J ttl t 

~11-u um11 tn ~m11'11iJ-eM1d Mu~11m1-1nn1J'lf'W ~M'Wlltl'W~ 1 GJ1t 

33719/16462 '1Jt1~1J1 1i'V1 ffm-w'l7t1 '1ln~ m~1J11i'V1~tlfo'l:l1"1 ,~~11ilum11111'il'fft11Jm1uij1J1i111mm1rnn 

"I ~ 1 ~ nrnu~ 
1
H1~t11~t1rlT1.!n~1uu 1t1rnm1c1t u~u'Vli' -we.nmnn1J11c1t ~ ~111~~t11Ji~mfl~mn~ 13 

2.2 Ntlfll1~11iltl0'U 

'illf1f11'J \9l'J1'il'fftJ1J f11'J ug 1J1i 1171JlJ111 'J f11'JiJtJ~t'1'Wllcl t Un'1 'IJ ~'1mt'V11J~ ~I I 1~~tJlJ i'W 'J t tlt~ ll'U 'W f11'J 

J. ' 9/ 
rn tJ ~ 11 m 1-1 m rn n tJ 'ff 1 1 ~ 'lht'Vll'W'LI 111 lcl'IJ~ 

33719/16462 '1Jt)~1J11l'Vl ffcll'Vi'Htl '1lt'1~ 1rlt11'U~ 23 fJlJill'W'W'li 2567 'ffllJ1Hl'ff1'U~clf11'J\9l'J1'il'fftJ1Jl~i~ 

'Jlm'l t l~tl~ 'lu11n1~~ 2-1 

2.3 tll'UNtlfl11~11iHH)'U 

'il lf1~'1 fll'J \91 'J 1'il'fftJ1J fll'J Ugllil 111 :IJlJ111 'J fll'J iJtJ~ t'1'Wllcl t lln"l 'IJ ~elm t 'V11J~ ~111~ ~t):IJ °l 'W 'Jttlt 

~ll'U'Wf11'J1fl'J~f11'Jl'llll1lJtJ~ll'I'tt'W~11'ffll1m'JJJ'lf'U~'tt'W'tt'Wlltl'W~lGJ/t l~tJ~11'ffll1mrnnt1'fff1~ 'U'Jt'Vll'W'LI\9l'Jm'IJ~ 

33719/ 16462 '1Jt1~1J1 1l'Vl fYm-wit1 '1lt'1~ 'W1J11 'il1nmmm1"I ~nrnu~ Hrhu'lmym~ 1m~m11~ug1J1i111:1J 
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3. 'lJl'U'.il'1'lt)'.i 1f1t'llflfJ-:J'Vl'U'l'l 1fl'Mf11'.i'l'll-:J~l'U'l'lfl\,ln'U\,lf11UfJ-:J 1\91 0633519 

" ' 
\91~1'Utltlf1, 1946486 mi'ltJ) tJV'ttl-:J'illf1Vl'Uvi1m-:ifmi11'1'11-:i~1'Uvifl\91~1'U\,lf11UfJ-:JM t11~mru 790 l:I.J\91'.i 

"' 

3.1.2 ~ftlfl11vi11<\l1~rJWfll'rrn101flh.1u1·m101ft 

'illflvHlf11'.i\91'.i1'il1~fJtUfll'Vltllf11fl!'U'lJ'.i'.ifJlf11fl \i7'U1'U 3 1:Hll'W 1rlt11'U~ 21-24 fJ:I.Jfll'W'Ull 2567 

ii~'1f11'.i\91'.i1'il1~ 'l'U\911'.il-~~ 3-1 11'1~'.ilfJ-:Jl'U~'1f11'.i11fl'.il~l1'l'Ufllfl~'U1f1~ 2 

' 
Vll'.iHn 3-1 fH'lf11'.iYl'.i1\l1YlflWilWH>ltni'lhn.Jnmmi'l1Ul~elUfUl.fllTIU~ 2567 . . 

"' ., ., "' ., 
fftll'U\ll'n'O"J\ll "J'U't'l\ll 'n'O "J\ll 

TSP 24 hr (mg/m) PM-10 24 hr (mg/m3
) 

0 QI r/ ~ 
l. ffl'U f11:Y-:JCJ.l'Vl'.i~'I.Jl'l'l'U l'Vl 

q 
21-22/02/67 0.192 0.085 

22-23/02/67 0.190 0.082 

23-24/02/67 0.194 0.085 

21-22/02/67 0.193 0.084 

22-23/02/67 0.205 0.089 

23-24/02/67 0.203 0.088 

!II q !II"' ,l "''i 
3. 'lJl'U'.il'hlt)'.i lf1t'llflU-:J'Vl'U'l'l 1fl'.i-:Jf11'.i'l'll.:J 21-22/02/67 0.205 0.086 

g) c:ri QI .c! 'l !II 
~l'U'l'lfl\,1 ~1'U\91f11llfJ.:J \91 22-23/02/67 0.200 0.081 

23-24/02/67 0.207 0.089 

0.330 0.120 

"' lUJl 'lJli'l'l 1:1.Jii.:i 1i'U111t1'UUJ'Ul'l flt1w~m1'1'l'U\?l \i1n~. 2567 

:I.Jl\,l'.i jl'UfJtUfll'Vltllfllfl'l'Um'.i !'Jlfllfl 1~vvt1 i 11 tl'.i~ f11flflru~m '.i:I.Jfll'.i ~ .:Jll1~~tl:I.Jll'tt .:J'lfl~ 

llU'lJvi 24 'Vl.fl. 2547 
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e ,lilct'fl"J'llilf)'1Ul1'W07n7A1.uu1·m101mrnn:i:oi'ut~a./J 
• ., < r 

S il1Uml-:J¥J'W'i:t1J1'11'1.11~ (0631689, 1949358) 

t.2 tl1u11li!J'iLmi'iluITTt11./Jo11 l11-:Jf;l1Ufif1ct:tllUJfl ( 0633528, 194 7 488) 

3 tl1uTI'ti!J'iLflRiuITTt1'i~flT'l '117-:J(;)7'llfiffct:i:1ue10 L5a'31.ia ( 0633519, 1946486) 

.tJ. ~lilct'i1"JllilU'H&um:dh1u 

St.1 

St,2 

• s 
St. 

'lJel1JLL'lhH1.h:t'l11U'UCl ';i (0634416E, 1946812N) 

'U1U11li!)'i'lflaLAO./J~'lliiTfl1 fl1"i'l11'3i;i'1uiiflG1i:'lUO'IO ( 06335 50E, 194 7 458N) ~ 
d ~ • t' 1 lil LOU G"l 'Hl tfl-:JUl 

tiill1i'Ot>1:tmm'Lurl'uih:A'i-:J01'i (0631858, 1949588) 00 
• .. QI < r 

'l.Jtl1J11il1<1il1UfliH¥J'W'i:t1J1'11U1Vt (0{134513, 1945289) , 

"fUll 3-1 Ui;lGWil6tGl-:i1'111?lRW.fl1ffa•UL11?litel:JJ " . . 
Ml 1KG t; llWNMt:r.,· ONSllLTA T CO., LTD. 3-3 

~Uiitfl1./J01"i 

,iuil·h:uLurnti-:imni1t'Hi'le1 

A1'lJOtb:t'l11\l'Ulil'i;i 3/2553 

'2JtHlJW'tl vfmnmmftl 'ii1ri'1il 

ri1?Jatht '111llumii 1/2562 

'!.18./J\JWn l'llml'Ut'l fib1 ii'at1uru11 ~1fllil 

h./J lalilutiM LA-a-1011 



vi11n iian'ifu li1nv1 

3.1.3 tr1ur-mfll'i(,111'll1~fltlUll't'HllfllH11-ru11u1fl1m~hn..1flt1fll'YiUfi 2567 
q q q 

lllf1vH'1f17'.i\91'.i "Hl1~fJW.flWHllf17fl°l'Wm 'HJlf17fl°l'U'lf1.:J1'U~ 21-24 fl:IJ.fllvr'Un 2567 1ll'U1'U 3 

fftll'W 'Vl1117 ff7Uf1ff.:JCJf'Vl'.i:;111'Vliil~ i°ifll TSP t!Q°l'W'lf1.:J 0.190 - 0. I 94 mg/m
3 

1m:;i°ifil PM- IO t!Q°l'U'lf1.:J 

3 ~ '1 V .:::1 ~ di V Q QJ .c:::1 , ''1 , 
0.082 - 0.085 mg/m , 111'W'.i7'!:JQ'.i mufltJ.:J'Vl'U'Vl m.:imrn1.:i~7'U'Vlfl1ln'WM :i.Jm TSP tl~ win.:i 0.193 - 0.205 

3 d. I ''1 I 3 ~ '1 g/ .CS l di ~ "' mg/m 1m:;:1Jm PM-10 tl~ mn.:i 0.084 - 0.089 mg/m , mml'!:lQ'.i mufltl.:J'Vl'U'Vl m.:imrn1.:i~l'U'Vlfl 

11:;1'U\?1f1l~t1.:iM iifll TSP t!Q'l'W'lf1.:J 0.200 - 0.207 mg/m3 
m1:;iifi1 PM-IO t!Q'l'U'lf1.:J 0.081 - 0.089 mg/m3 

~ .:iii fl l tl Q°l 'Wlf1W CV1:IJ711 '.i 2! 7'U ~ f17'11'U~ 1rlm.17 v-lflf17'.i 11 '.i 1ll1~~ 1 ~ U11.f1 tl11ll1tl11f111lf1WCV1:IJ711'.i i l'U'fJ W.fll'Vl 

mmrr'l'Wmrn1mrri~ai11u \?11:IJU'.i:;mflfltu:;m'.i:1Jf17'.i~.:Jll1~~tl:IJll'l1.:J'b'791 'il'IJ11~ 24 'Vl.fl. 2547 ~f17'11'U~fll 

m~a 24 'JT1i:1J.:i TSP 11.i1n'U 0.33 mg/m
3 

1m:; PM-10 1l.i1n'U 0.12 mg/m
3 

(~Wf1ffl'.i.fllflv-l'U1f1~ 3) 'l'Jf1fftll'W~ 

'Vi 7 f17'.i 'Pl '.i 1ll1~ ll~mh.:i, '.i ~117:IJ~U'.i:;f)'e:)1)f17'jl):;~tJ.:JU ijilli \911:IJ:I.Jl\91'.i f11'.i'lfo.:inu1m:;11t-f'l'llv-1f!m:;'V111~ l'UYJW.fll'Vl 

tllf17fltlV7.:Jlfl';j .:Jflf ~ '11~tlf11'.il~:IJ:IJ711'.i f17'.i iMii1h:;iY'Vln .fll'Vl:1Jlf1~'U l'lf'U f17'.i l~:IJ f17'.i ff!U'.i erJ1 i'W m :;m'U f17'.i 

I a::), d ' d ~ j/ I I Q l d d gJ 

11~atJt1'11'W m'Wm11@.:i11'.i 1m:;mrn~wrnmmu'Vl1.:i'IJ'Uff.:i11rnw'lum11w'Vl'W'Vl if1Hf17'.i 1ilu11'U 

3.1.4 t\''J''Uf-Ht fl 11 A'tttf.JtJ A 'tltl1J fl 11 (,I 'j 1'll1 ~flWfl l'Vi fl l fll ff 1U1J11 tll fl lff 
q q 

1u~1-:t~N1ut11'lluo,:n~fo"}'UU 

lllf1v-lflf17'.i\91'.i1ll1~'fJ W.fll'Vltllf17fl°l'U11'.i'.i tllf17fl°l'U'lf1.:J~ ~l'U:I.Jlll'U~ .:J'U ll~'IJ'U (l~tl'U fl :IJ.fll~'U1i 2567) 

1~'filf17'.i11'.i1ll1~lli:IJ7W~'Uf1:;tltJ.:Ji.:J'l1:IJ~ (TSP) 1m:;mmtu~'Uf1:;tJtJ.:J'IJ'Ul~J1n11 10 1:i.Jmtl'U (PM-10) 

0 d lJ] gJ I ~ 0 a., o' ~ ~ gJ ~ gJ,c;i l .di ~ "' 
lll'U'J'U 3 fftll'U !~Uf1 1J'.i11Wffl'Uf1ff.:JCJ.J'Vl'.i:;117'Vl'Ul~ 1J'.il1W117'U'.il'!:JQ'.i lf1"1fltl.:J'Vl'U'Vl m.:imrn1.:i~l'U'Vlfl 

11:;1'U11n 1m:;111 nw u'1m11JQ'.i 'ln~1fit1.:J~'W~i m .:imrn1.:i~1'Wvirr11:;1'U11m~a.:i M (i.:i111'.i1.:i~ 3-2 1m:;JU~ 

3-2) i ~ tl'Vl1117 '\'J f)fl f .:i1m:;i.:i 2 i'b''W ~'Vi lf17 '.i 11 '.i 1ll1~ iifl lt!Q'l'Ulf1W cyf :I.Jl'Pl'.i ~l'UfJW.fll'Vltll mfli 'W m'.i tllf17fl 

i~ai11u111:1JU'.i:;f11flf1W:;m'.i:1Jf11'.i~.:Jll1~~tl:IJll'11.:J'b'l~ 'il'IJ11~ 24 'Vl.fl. 2547 'l'Jf1fftll'W~'Vilf17'.i11'.i1ll1~ ~.:i 

llff~.:J,Ml~'U17'Vll.:J~lh:;ntJ11f17'.i 1~uijilli111:1J:1JWlrnl'.i ~,~f11'11'U~ lfoelrnfl'.i .:Jflf~ 1-vitl 11-i'lMlfi~ 

v-lfl m :;'V111~ tl'lJ:IJ'b''U ~l'U rJW .n l'Vltl 1 mrr 1m:;~ tJ.:iuijilli 1~:IJI~ :1J1t 1:1J~'Vll.:i111'if 'Vl~ ill n1J1~ .:i111~~tl :i.J 1~1 M 

fi111'U:;Ul:IJ7U~1 °l'W~l.:J~'U 1-vitll~'U mrn~lli:IJlW ~'U~ll :;!fi~~'U °1 'Utl'Ulf11t '!M1foa~ey~ ~.:J'Vll.:J11~'1f 'Vl~ 

illn1J1~.:i111~~tl:1J 1m:;'Vll.:i ifl'.i.:Jf11'.i1J:;'Vi1m'.i91~\?11:1J1~1'.i:;1.:iv-1f1m'.i11'.i11J1'~fJW.fll'VltJ1mrr'lu11~fl:;q~m" 11 

1ii~v-1f!m:;'Vl11n11'J!:1J'b''U 'ln~lfi a.:imm! tJ mvl a.:i 1~ 

'lj:i.J'b''W 'ln~1i'ia.:i 1'1-1'.i:;iutl'tJa~ir~ 
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v;wn iia1ni'CJ li111i;, 

fll'iH~ 3-2 Ut'l'~l,'lfll'illnfJtJ!nm.JfHlfll'im1il1~flWillV. t"ll fm'l1u1111mfm'l1U1f1,,1~~1UlflilU0,,1Uilil'UU . . 
3 

' 
TSP 24 hr (mg/m ) 

3 
PM-10 24 hr (mg/m) 

.., ct .., 
1U'Ylfl'i1il1~ 

St. 1 St. 2 St. 3 St. 1 St. 2 St. 3 

22-25/02/65 0.1 91 - 0.197 0.193 - 0.220 0.207 - 0.216 0.082 - 0.084 0.083 - 0.090 0.084 - 0.087 

27-30/09/65 0.1 52 - 0.166 0.155 - 0.164 0.168 - 0.177 0.051 - 0.054 0.050 - 0.056 0.055 - 0.063 

22-25/02/66 0.208 - 0.218 0.218 - 0.239 0.215 - 0.221 0.087 - 0.091 0.090 - 0.097 0.091 - 0.094 

27-30/09/66 0.179 - 0.188 0.171 - 0.174 0.173 - 0.198 0.070 - 0.072 0.061 - 0.062 0.064 - 0.079 

21 -24/02/67 0.190 - 0.194 0.193 - 0.205 0.200 - 0.207 0.082 - 0.085 0.084 - 0.089 0.081 - 0.089 

lflfl'i flU 0.330 0.120 

~ nm 1ihi'Vl llJ'd-:i l~'Ul1rnmrl'uvi' fle)'U'lfflll'Vl'Ut ,hrl'~ , 2567 

lllfl'i f l l! : mmJ l'UrJWill'VieJlfllrr'lumrn1mffl~t1'l'f11iJ 1.J':i~fllfffltu~mrnm':i~-:JU1mrmmli-:i'lfl~ 'il'UU~ 24 'Vi.ff. 2547 

'IUllUl'HYJ : St. 1 
.:::::i. 0 QJ ,f : 

m nw mu mWl.J'Vi':i ~1.Jl'Vl'U 1~ 

" ' 
St. 2 = u111wu1m11Jtp1nl1~t1-:i~uvilm-:imrn1-:ii1uvirYfld''Uf!f1 

" ' "' $1 1 9,/d .el d1 9,1 ~ QJ .d 1 $1 St 3 = m11tu1.J1'U':il1Jt)':i f)fllfltl-:J'Vi'U'Vl fl'j-:jfll'j'V17-:J~l'U'V1fffln'Uflf1l'iltl-:J \91 
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Total Suspended Particulates (24 hr) 

mg/m3 

1Jli'11J1'11 = 0.330 mg/ml 
0.33 
0.30 
0.27 
0.24 
0.21 

0.18 • 
0.15 
0.12 
0.09 
0.06 
O.o3 
0.00 

......................................................................................... .... .............................................................................. ,. 

mg/m3 

0.130 
0.1 20 
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 n.'l't. 65 

t 0.166 
0.152 

27-30 n.o. 65 

0.218 

\ .208 

22-25 n.'l't. 66 

..(l.188 
1,J.179 

27-30 n.o. 66 

..0.194 
"0.190 

21-24 n.'l't. 67 

Jtl~ 3-2 fl11~11.ntJ1Jl'fltJ1JNftfll19111i'l1~fJf.U.fll'Wtllfllt11U1J11tnfllt1 

u';11wn1unn~lil'W1::mnJ1yt1u~1~~NlUllli'IUO~'Ui'lil1JU 

0.084 
• 0.082 

22-25 n.'l't. 65 

0.054 

*0.051 

27-30 n.o. 65 

PM-10 (24 hr) 

"1911J11.1 - 0.120 mg/ml 

0.091 
t 
0.087 

22-25 n.'l't. 66 

0.072 
• 0.010 

27-30 n.o. 66 

i~085 
-u.082 

21-24 n.'l't. 67 

Jtl~ 3-2 (~tl) fl11~11.ntJ1Jl'fltJ1JNftfll'f9111i'l1~fJf.U.fll'Wtllfllt11U1J11tnfllt1 

u';11wn1unn~lil'W1:::mnJ1yt1u~1~~N1Ullli'l'UO~'Ui'l11J'U 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

mg/m3 

0.220 

! 0.193 

22-25 fl .l't. 65 

Total Suspended Particulates (24 hr) 

0.164 
t o.155 

27-30 fl .V. 65 

0.239 
1

0.218 

22-25 fl.l't. 66 

1JlftlJlll = 0.330 mg/m3 

i ,174 
0.171 

27-30 fl.V. 66 

t_°-205 
0.193 

2 l-24 fl .l't. 67 

JU~ 3-2 (Pio) fl'HWlmt1u1iit11.JN\'lfll'jfl''n;)1v!tJW.fll'Vi6lfllff1tnJ'f"U.llfllff 

"" ., , ti.cl A .J~ l'.' Q V ~' .ct, .ct u 
m 11W1.Jl'U1lllQ1 flt'llflr.J.:!Vi'U fl I fl1.:ifll1fll.:i!>ll'U flff fl::1-U fl fl I 'U'ln.:iflNl'U in ;JU o.:iifo ~1.J'U 

PM-10 (24 hr) 

mg/m3 

0.130 
1Jllllf1'1.1 - 0.120 mg/m3 

0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 

0.090 
0.097 

1o.090 ~ 089 t .084 0.083 

0.056 
0.062 

% 0.050 
• 0.061 

0.030 
0.020 
0.010 
0.000 I 

22-25 fl .l't. 65 27-30 fl .V. 65 22-25 fl.l't . 66 27-30 fl.V . 66 21-24 fl.l't. 67 

JU~ 3-2 (Pio) flnrhtAt1rniit1uNam1f!11;:ii'vitJwmwmmff1-uunmmff 

.,. ., 1 v ct A .J~ " Q u 'I , .ci , 4 u 
ml 1W1.Jl'U "illlQ'f flt'llflr.J.:!Vi'U fl I fl1.:ifll1f1Hvll'U flff fl::1-Ufl fl 1 'U '111.:if1Nl'U3.Jl;:J'U(l.:!'U;:J~1.J'U 
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Total Suspended Particulates (24 hr) 

mg/m3 

0.33 -
1Jl~lJ1U = 0.330 mg/m3 

0.30 -
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 
O.o3 
0.00 

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 

0.216 
1

0.201 

22-25 n :vt 65 

0.177 
1 0.168 

27-30 n .v. 65 

0.22 1 
* 0.2 15 

22-25 n :vt 66 

f- 198 

0.173 

27-30 n.v . 66 

J!_.207 
0.200 

21 -24 n .vt 67 

JU~ 3-2 (\lltl) n,whtAt1miit1uNam,vi11il1AtJWfllvttllfllflluu·rnnmn 
.. II , 914 A ct,- V ,::ii. u 4 ,!.Al I ,J t 4 q,. 

'U111W'U1U'i'UIQ1 flfflfltl-:lvtUYl&fl'i'-:lfll'i'YIHAlUYlflVl::1UVlflliltl-:I V11U'V1-:IYIN1UiJlilUO-:!'Lfil~'U 

mg/m3 

0.087 • 0.084 

22-25 n :n. 65 

I 

0.063 

! 0.055 

27-30 n .v. 65 

PM-10 (24 hr) 

1J1'11Jl'U - 0.120mg/m3 

0.094 • 0.091 

22-25 n :n. 66 

0.079 

I o.064 

27-30 n .v. 66 

I 

,p.089 
.l.o.081 

21-24 n .'l'I . 67 

JU~ 3-2 (\lltl) n,1-w11.At1u1iit1uNam1V111i11AtJWmvtmmnlum,mmn 

I 

"' II , ti 4 ,4 .-,. ii ~ u ,=( ,llll t ct' 4 u 
'U111W'U1U1UIQ1 flff lfltl-:lvtUYI I fl'i'-:lfll1YIHA1UYlflVl::1UVlfll iltl-:1 VI I U 'V1-:IYIN1Uil1\'IU(l-:l'Uil~'U\ 
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3.2 

3.2.1 

<v a -=> 
fll'ivl11'il1~fl1UU11Htl~flrlf1Htl'l.l 

0 -=> 
fll'i~l!'W'Wfll'l 

o QI 9/ ~ CV d ~ 
'Vl 1 fll 'J \?l 'J 1'il1~WJ f.Hl'l 'J tM\?l 'J 1'il 1~1'111 lll 'J 111 rl ~'Vlff'Vl 7,:rn lJ 

l'l11lJl5111'1~viff'Vll-:JrllJtnhv11m'Jm~ mrl'UfiUltl'IT1 ill-:i 'il1m!ml1rh~i~m,i~vh1rl'Um--l'UtJi'.irllJ (Wind Rose) 

\?lllJ'J~'lJ'lJ'lJtJ-:J hwhlfa (The Beaufort Scale of Winds) fll'J~~ i -:i11'lit1-:i1~1'l11lJl511m~viff'Vll-:JrllJ ~tl-:Jfl-:i'illf1 
" 

~ ~ d ! ~ 9/ ' ,=t ' ll] I d~ 9/ l!!I CV 9/ ! I 

i'l'U~'U 6,0-1 o,o llJ\?l 'J i~t1'il~'Vl11-:i1l'lrn-:i11t1-:it1t11'U'Vl 1"-:i 1lJlJff-:JUt'lmn1-:imt1t11l'lnmrn 1m~11t1-:i11-:iL'U'lf1-:i 
q 'U cu 'U 

i 'U1m~11 m1~ t11 tl'U t11J f1 l'J 11 'J 1'il1~fJ Wflli'ltllfllffL 'Um 'J m mff 1~t11 i1rl'U'li'm.i t'l'al-:i;-:iu irn-:im1mfo'l'i'U 'fl 
'lJtl-:JHt'lfll'J\?l'J1'il1~ 1~t1'Vllf11'J\?l'J1'il1~ ~l'U1'U 1 mnu fit) ffl'Uf1ft-:iC!Ji'l'J ~'lJl'VlJ1f1 (Vltl~ 0631689 \?1 ~1'Utltlf1, 

., ' . 
1949358 m-wtJ) t1~111-:i'il1n-w'Uvi 1 m-:im'J i u'Vl1-:i~1'Uviff11 ~1'U11muu-:im-wt1 u'J ~mw 2.6 ni mlJ11'J <iuvi 3-1) 

3.2.2 
<v 

Ntlfll1vl11'il1~ 

nn11"J1'il1~m1lJ1511m~viff'Vll-:Jt'llJ ~l'U1'U 1 mnu i~uti rl1tl'nff-:JC1Ji'l'J~1Jl'VlJ1f1 L'U'lf1-:Jl1'17 

1~t11n1Jfll'J\?l'J1'il1~fJWflli'ltllf11ffL'Um'Jt11fllff 'J~tt11-:i1'U~ 21-24 fJllill'l'i'U'fi 2567 "H'1f11'J11n'ili~uff~-:i1'U 

111"J1-:ivi 3-3 ~-:iiu~ 3-3 1m~'J 1t1-:i1'UHMU11'J1'il1~1'Uml'lH'U1n~ 2 

3.2.3 -1 <v a -=> 1 ~ <v .! 
tl'1uNtlfll1vl11'il1~fl1l'l.1!11Htl~flrlflHtl'l.l 'W!~0'Wfl'l.l.fll'n'Wfi 2567 q q 

'Vi'1mrn'J1'il1~m1lJ1511m ~viffm-:it'llJ 3 1'U~t11~t1-:i L'U'lf1-:J1'U~ 21-24 fJlJfll'W'U'fi 2567 i'l1J11 

tY1'ULmy'l'i~lJl'illflviffl'l1'WtJ (N) 1~unm1lJl51L'U'lf1-:J 0.4-1.8 mis fi~1rl'U!t1t1'1 ~ 26.39 'lJtl-:J'lf1-:J~'Vllfll'J 

~ "' $1 
\?l'J1'il1~ ll'1~lJ'1lJff-:Jmt1t1'1~ 45.83 
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ul l/r, ffaTHio 01ti'A 

' .ct V ~ ~ mnn, 3-3 fH1fll'iYl'i1il1Ylfl1UJl'i11ltl~'Ylfl'Yll,HUJ 

' I v .ct V d 
'i~'H11-31'U'YI 21-24 fltlftl't'i'Ufi 2567 • 

tnUJltHnJ nfo~l'UU~fl11JJlfHUJ (%) . 
o V ,/ o 

1:Tl'UfHY -:I ?ll'i ':i:: tJ l'l'IU l'l'j 

0.4-1.8 m/s 

Tif1'11Hl.lJJ 

N 26.39 

NNE 0.00 

NE 0.00 

ENE 0.00 

E 0.00 

ESE 0.00 

SE 0.00 

SSE 0.00 

s 6.94 

SSW 20.83 

SW 0.00 

WSW 0.00 

w 0.00 

WNW 0.00 

NW 0.00 

NNW 0.00 

':i1JJ 54. 17 

l.lJJiN tJ ( <0.4 mis) 45.83 
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0 U J : 
t'l'l'U flt'!' ./l'J.l'Vi'J~lJl'tl'Ul't'j 

21 .6% 

16.2% 

10.8% 

WEST : 

SOUTH 

27% 

··•·· .. -1 
EAST ' 

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: 45.83% 

vjiin iio1inu tl1nR 

1t1~ 3-3 utTfl./lUN'UN./lnflnHa,.. n,m1vin~1f11~'t111./11u~ 21-24 Qllm-wu, 2s61 
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3.3 

3.3.1 
0 ,,. 

fl l''i ~ 1 !'kl l! fl 11 

u1 '1:l'Vl llJ~-:i 1S'U 11rn'UUJ'U'Vl fttl'U'l1'1ll'Vl'U~ ~ltl'fl 'Vllf11'.i\9ln,i1m ~irnihMm~t.1 24 '11'1 tlJ-:J 

(Leq. 24 hr) 11'1~ '.i ~irnihMt,"-:ltJ''fl (Lmax) 1il'U11m 3 1'U~tll~tl-:J 'lw1h-:i~nfm¢i11'U'U-:Jl'U\9lllJUf)~'\Jtl-:J 

1m-:im'.i 1rlt11'U~ 21-24 fJlJfll'W'U'li 2567 l'flfJ'l~1r11ti-:ii'.iti Integrating Sound Level Meter ACO 6236 l'flfJ'Vll 

mrn '.i 1,i1 'fl 'l'U u1 11w ~m'f"l11,i ~ 1~f mrnm~'Vlu,i1mti'EJ-:ii-:i ~7'U1'U 3 1:Ymu ~-:i1il'U~'f"l1~EJ1t1'U~\9ln,ii'fl 

fJWfll'Vltllf11fl'°l'UU'.i'.ifJlfllfl fitl (i-:Jf U~ 3-1) 

St. I 

St. 2 

St. 3 

0 Q.I " ~ 
1:Yl'U f)ff-:J~'Vl'.i ~Ul'Vl'U l'l'j 

'J) 9 'J/ d l .d1 'J) "' ., 
Ul'U'.il'hlf;J'.i 1f)'1lft fJ-:J'Vl'U'Vl ft'.i-:J f11'.il'll-:J'fl l'U'Vl fl\91~1'U\91 f) 

'J) 'l 'J/ d 1 .d1 'J) .,. ., "' 'l 'J) 
1Jl'U'.i11JQ'.i f1'1!ftfJ-:J'Vl'U'Vl ft'.i-:Jf11'.il'll-:J'fll'U'Vlfl\91 ~1'U\9lf1l'iW-:J \91 

QJ QJ "" 

3.3.2 Jl-.Hlfll"i~'l1'il1~'l~~1J!iltl~ 

,J7f1~'1f11'.i\91 '.i 1,l1'f"ln irnfffJ-:Jl'i1~fJ 24 '11'1 llJ-:J (Leq. 24 hr) ll'1 ~ '.i ~i1JlfffJ-:Jt,"-:ltJ''fl (Lmax) 1iJ'U 

11"1 3 1'U~tll~tl-:J ~l'U1'U 3 1:YtllU 1rlt11'U~ 21-24 fJlJfll'W'U'li 2567 n~mll'.i\91'.i1,l1'fl'l'U\911'.il-:J~ 3-4 1m~ 

'.i lfJ-:Jl'U ~'1 fll '.i 1lft'.i l ~'tt°l 'Ufllft ~'U 1 f)~ 2 

' q v v.ctCI} 1<'1 ..,d 
\>ll'H.'.l't'I 3-4 Nt'lfll'l\>l'J191vl'l~v11Jltltl-3!'U1J".i':it.llfllfl 'Ulvlell!Ql.JillVfl.Ui 2567 

Cl~ OJ .., "' .., 
tl'Oll!'Yl\>11191vl 1l!'Yl\>11191vl 

Leq. 24 hr Lmax 

0 QI " ~ 
I . ffl'Uf)ff-:J~'Vl '.i~UTl'l'Wl'l'j 21-22/02/67 54.6 90.2 

22-23/02/67 54.9 90.4 

23-24/02/67 55.1 90.7 

'J) 'l 'J/d 1 .d1 
2. mm111g'.i f1'1!ftfJ-:J'Vl'U'Vl m-:imrn1-:i 21-22/02/67 55.9 90.8 

'J) "' ., 
'fll'U'Vlfl\91 ~1'U\9lf) 22-23/02/67 56.1 91.1 

23-24/02/67 56.4 91.5 

'J) 'l 'J/ d 1 .d1 
3. Ul'U'.il'l:IQ'.i f1'1lftfJ-:J'W'U'Vl m-:imrn1-:i 21-22/02/67 57.2 93.0 

gJ c:t, QI -=! 6l j) 
'fll'U'Vlfl\91 ~1'U\9lf1l'iW-:J 1\91 22-23/02/67 57.5 93.4 

23-24/02/67 57.7 93.8 

llll>l'ljll! 70 115 
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vitlt1 ffo 1iiifl ti1flc;) 

-1 QJ QJ <=t Gl <!I QJ d 
3.3.3 tl".iuf-Hlfll".i(11".i1'll1~".i~~1JHYtl~ !'l-U~fl'l-AtUHll'W'l-Ui 2567 

~ ~ 

'illflrrnm·rnn'ilifln irnirtMm~fl 24 '11'1 im (Leq. 24 hr) 1m::;1::; irnii'a-:i~•HJ'fl (Lmax) 1,:J'U 

mn 31'U\9ltl!~tl-:J ~l'U1'U 3 1:nnu Vl'IJ11 ffl'Ufl1:'WJJV!'j ::; 'IJ1Vll11~ ijfil Leq. 24 hr t1tj'lw1h-:i 54.6 - 55.1 !fl;l'lrn(!t1) 

.,. , '1 , ., 'J) 'l ~ d ,l ct i ~ ~ QJ d , 
1m::; jji'l7 Lmax ti~ 'U'lf1-:J 90.2 - 90.7 !fl'IH'IJ't'l(!tl) , 'IJl'UHl:lt:)l fHHi'lfl-:J'W'U'Vl i'INfllrnl-:Jm'U'VlfY\91::;1'U\91fl jji'll 

Leq. 24 hr t1tj1mh-:i 55.9 - 56.4 !fl;!'IJ't'l(!tl) 1m::; nfl1 Lmax t1tj1mh-:i 90.8 - 91.5 !fl;!'IJrl(!tl) ' 'Ul'UHl:lt:)l 

'l 
9/ d ~ di ~ ~ QI .::s 1 ~ .::t , '1 , ~ d , 

flrl!i'lfl-:JTI'U'Vl m-:imrn1-:if!l'U'VlfY\91 ::; 1'U\91fl!'iW-:J \91 mn Leq. 24 hr ti~ 'U'lf1-:J 57.2 - 57.7 tf!CJl't'IJr1(rn) mi ::; jjfll 

Lmax t1 tl1mh-:i 93 .0 - 93 .8 !fl;!'IJrl(!tl) t-:infi1t1V'l'UlflWCl'lm\91Hlm ::;irnii'a-:i iflflv1'1l'U \917mh ::; mfY 
~ ~ ~ 

i'IW ::; m 'j jjfll'j i-:JU1fl ii'tl :IJ!!l1-:J'lfl~ 'il'U'IJ~ 15 TI.fl'. 2540 (.f11i'l~'U1fl~ 3) ~f11'11'Ufl'l,_rfill ::;irnflfl-:Jm~fl 24 'JY1 im 
(Leq. 24 hr) ijfill;ilJ!fl'U 70 !fl;!'IJrl (m) 11r1 ::; fl11 ::; irnflfl-:J~-:J1:J'fl (Lmax) llJ!fl'U l 15 !fl;!'IJrl(!tl) 1m::; nfl1vtj 

'Vl l '\"ifllfl'jTi 'j 'j:IJ'lfl~!m::; ~-:i111f!JtJ:1J 1h::;fllfY'jl'lffl'il'ill'4!'1Jfl'lfl 1'U~ 29 '.fi'U1lfl:IJ 2548 'Vinl'l1'Uflt1ll ::;iu 

!fffl-:J'illflflll i1.J'IJfltm::; tlm.1il'U'l'Ul'll'IJ 24 '11'1 i:JJ-:i ~V-:JllJ!fl'U 70 !fl;!'IJ't'l(!tl) !!'t'l ::; fl11 ::; irnii'v-:i~-:ieyfl (Lmax) 

llJ!fl'U I 15 !fl;!'IJ't'l(!tl) 'VJfl'fftllU~Vllfll'j\91'j1'iJ1fl 

' - ~ ,=t "" QJ QJ ,=t Gl I ,=t I ,::!l _., QJ 

3 .3 .4 !tJ".i t11J!'Yltl1Jf-Hl fll".i (11~ (11 liJ(11".i 1'll1~".i~~1J!tltl~ ! U 'If 1-.:i'YI~ 11-A ti l'll'l-A tl..:Ju 'll'll1J'l-A 

'illfl~'1fll'i\9111'il1f! l::; irnii'a-:im~fl 24 '11'1 im (Leq. 24 hr) ur1 ::;1::; irnii'v-:i~-:i1:J'fl (Lmax) 1,:J'U 

11r11 3 1'U\9ltH~v-:i'lw1h-:i~N1'Um'ilu~-:i-u'il~1J'U (1$ivufJ:1JflTW'Uti 2567) 'Vllflll\9111'il1fl~7u1u 3 m:11il i~uri 

u1 nw rl1tl' mWJJTI1 ::; m'Vlii1~ u1 11wu'1un1:1g11nii'1fi v-:i~u~ i m-:imrn1-:i~1u'VifY191 ::;1u191n 1m ::; u1 nw u'1u 

11'!:lg1'lnii'1fiv-:i~u~im-:imrn1-:i~1u'VitY\91 ::;1u191rn~a-:iM (\91111-:i~ 3-5 1m::;iu~ 3-4) V1'1J11 VJflflf-:iur1 ::; l'f-:i 2 

i'lfU ~'Vll fll'i\91 l 1'il1flijfi 1tl rJ1 'U!flW Cl'1 m\91 l '\ll'U 1::;i'IJ!ff fl-:J iflVvf 1 tl 'U \911:IJ'Ul ::; fllfYflW ::; m rn fll'j ~ -:J!! 1fl ti'v :IJ 
~ ~ 

Ul-1-:J'lfl~ 'il'U'IJ~ 15 'VI.fl'. 2540 (.f1lflf,,j'U1fl~ 3) ~f11'11'Ufl'li-rfil'j ::;irnnv-:im~v 24 '11'1 im (Leq. 24 hr) ijfill;ilJ!fl'U 

70 !fl;!'IJrl (m) 1m::;fln ::; irnna-:i~-:iey~ (Lmax) llJ!fl'U I 15 !fl;!'IJrl(!tl) 1m::; nfl1otj1umWCl'l:IJ1\91'jjl'Ui'l1'1JfJ:IJ 

1::;irnii'v-:i1m::;m1:1JA'u1:Y::;1vivu'il1nm1V11111i'.iv-:iilu \91ljJ'LJ'j ::; flltYm ::;'Vl11-:i'Vl f 'WfllmTi11:1J'lfl~1m::; ~-:iu1f!Jo:1J 

u1 ::; mtY11'lfn'il'ill'4!'1Jfl'l:ll iu~ 29 iu11fl:1J 2548 ~n111uf!fll1::;irnii'a-:i'il1nm1 i1.Juf!11r1 ::; tloailu1umu 24 

'11'1 i:JJ-:i ~tl-:JllJ!fl'U 70 !fl;t'IJr1(rn) 1m::;fl1 n irnfffl-:Ji:Y-:i1:Yfl (Lmax) llJ!fl'U 115 !fl;!'IJfl(!tl) 'Vlfll:YtllU~'Vllflll 
~ . . 

,, ' 
1 ::; irnii'v-:i\91t1u1 11w 'JJjJ'lf'U 1nii'tfi v-:i'Vlu 'Vii fl 1-:i m111\91 vtl1-:i 1 fl 

MINING ENV IRONMENT CO SULT ANT CO., LTD. 3-13 MM _S3: SILA PICHAl/2024/FEB/CHAPTER3. DOC 



~ 
I ... 
~ 

v;irn ffa1rii'a d1f1~ 

vmH~ 3-5 1marnnt11JNt1fll'l~vw1rnv1'l1i11v1'l::::~111na..:i1u~1..:i~~rnmiluo..:iifilil1JU 

., "' "' 'l::::v11Jltftl..:J [lv!CJll1Jtl(Hl)) 

., "' ., Leq. 24 hr 1 'U 'YI vi 'l1 il1 vi 

St. 1 St. 2 St. 3 St. l 

22-25/02/65 54.0 - 54.5 55.3 - 55.8 56.6 - 57.l 89.6 - 90.1 

27-30/09/65 54.3 - 54.8 55.6 - 56.1 56.9 - 57.4 89.9 - 90.4 

22-25/02/66 54.5 - 55.0 55.8 - 56.3 57. l - 57.6 90. l - 90.6 

27-30/09/66 54.8 - 55.3 56.1 - 56.6 57.4 - 57.9 90.4 - 90.9 

21-24/02/67 54.6 - 55.1 55.9 - 56.4 57.2 - 57.7 90.2 - 90.7 

m v1 'l 9 rn 70 

lllll lJ~ii'YI lllii.:i &u i 1nruurin1 tH)'UCJfi'lll'Yl'U\Pl ~lf)~ ' 2567 

lllvl'l9l'U : m~111m::::irnih.i.:i 1~u-rl'1 ill unfllflflW::::mrnfll'J"~.:!111~~tllJll'l1.:!'.1$1~ ll'UlJ~ 15 'Vi.fl. 2540 

1m::::m~111uft11JfJm::::irnftu.:i1m::::m1mtufl::::1vfou'il1flfl11'1'i1111i'.i0.:ii1u ~11Ju1::::fllflm::::'Yl11.:i 

'Yl:i'VWlm1i1rn'.1$1~1m::::~.:i111~~t11J u1::::fllfl'J"l'J$fl'il'ill'4l1Jfl'lfl 1u~ 29 i'u1rn:1J 2548 

'11"1£11'11~ : St. I 
Q 0 QJ o' : 

1J'J 11W ffl'Uflfl .:!CJJ'Vl'J"::::1Jl'Yl'Ul'VI . 
Q gJ 61 V.c::t .,,: d1 'j) "' ., 

St. 2 = m11wmm111g11fl"1ftfl.:!'Vl'W'YI f!Hfll"J"'Yll.:imu'Ylfl~::::1u~n 

Q V g/d .,,: d V Q QJ d V 
St. 3 = m 11w mm111g1 'lnmftfl.:!'Vl'W'YI 1 m .:ifllrn1.:i~1'U'Ylfl~::::1u~ nmu.:i 'l~ 

MINlNG 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 

90.8 - 91.5 93.0 - 93.8 

115 
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v1iln wn1iiio u1ri11 

dB(A) Leq. 24 hr 

1J1~1!1'U = 70 dB(A) 
70.0 ······ ··························· ··············· ····· ························ ···································•"·········································· ···········"··· ································ ············ ··· ············· ······ 
65.0 1-

60.0 ~ 
55.0 1-

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'l . 65 

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 

. 90.1 
89.6 

22-25 fl ."l'l . 65 

■54.8 
54.3 

27-30 fl.lJ . 65 

90.4 
89.9 

27-30 fl .lJ. 65 

I 

,i_5.o 
54.5 

22-25 fl ."l'l . 66 

Lmax 

0.6 
90.1 

22-25 fl ."l'l . 66 

■ 55.3 
54.8 

27-30 fl .lJ. 66 

1J1~1J1'\J = 115 dB(A) 

I 

. 90.9 
90.4 

27-30 fl .lJ. 66 

5.1 
54.6 

2 1-24 fl ."l'l . 67 

. 90.7 
90.2 

21 -24 fl ."l'l . 67 

JU~ 3-4 (\lit>) n11nnnt1'Ul11tl'UNfltn1Fl11;)'1~1Z~'Ulfftl-3\}'-3~~ 3 1-u\limrltH 

u111wn1-umy-3~~,::mriJ1111u,i1-3~fl1ui11i1u0-3Uil~uu 

'HtiUll'HPJ : m~~J1'Uf111.ltJm::irnntM l,ifJJ11tJ ~,mh::mf'l'fltu::mrnm~~-:iu1,i~mm1-1-:i'l11;i utl'1.J~ 15 'Vi.fl'. 2540 

ua::m~~J1'Uf111.JfJl.J~::irnnfl-:iua::fl112.Ji-ui1::1vit:i-u'il1mnni11'11i'.lt:i-:ii1-u ~1l.JtJ~::mf'l'm::Y1~1-:iY1i''Vlfl1mli~rn'l11;i1m:: 

~-:IU1'1~tJ2.JtJ~::fl1m1'11n'illll'!ll1.Jfl'lfl 1lJ~ 29 i'U11f12.J 2548 
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dB(A) Leq. 24hr 

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 
0.0 

1J7~1pW = 70 dB(A) 
................. ............................... , ............................. ....... .................... ... ............................................................................................................................. ..... . 

. 55.8 
55.3 

22-25 n:n. 65 

■56. 1 
55.6 

27-30 fl.lJ . 65 

fi. 6.3 
55.8 

22-25 fl .'l'I. 66 

■ 56.6 
56.1 

27-30 fl .lJ. 66 

I 

. 56.4 
55.9 

21-24 fl .-W. 67 

dB(A) Lmax 

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 

,;,1.4 
90.7 

1Jl~'iJ1'W = 115 dB(A) 

. 91.7 
91.0 

91.5 
90.8 

22-25 fl .-W. 65 27-30 fl .lJ . 65 22-25 fl .-W . 66 27-30 fl.lJ. 66 2 1-24 fl.-W. 67 

' ' .I"" I • .I .I"! "" ., ., "" ., I "' 
Ju't1 3-4 (fltl) n-nnlU'UJUl't1tl1JNtlfll'IA".i1\l1v11:::vl'lJlfftl-3\J"3iJ'vl 3 1'UAt>l'Ut)-3 

.. ., , SI .ct .r JT II Q u " ' ~ ' .4 ... 'f "' 
1J"H1W'Ul'U ".iUlt)".i nalfltl-3~'U 't1 I fl".i-3fll".iYll-3vll'U 't1ftA:::1'Ufl n ! 'U '111-3't1Nl\UJ1 \l'UCl-31J\l 1"'" 

I 

'tUfltll'H"J : lJ1\PllJ 1'Ufl11JfJm:::i'!JlfftFI L~Vi1i,J ~11J'U'j:::f111'ffltu:::fl'Vi1Jf11'j~-:Jll1~~tll.J!ll1-:l'lf1~ '11J1J~ 15 'Vi.ff. 2540 

un:::m~,s1um1JfJm:::i111n-v-:iun:::m11Jiui-r:::1vit:iu~1nnw1111'11i'.le-:ii1u ~11Ju,:::mffm:::V1n-:i'Vli''Viv1mnn1J'lf1~1m::: 

~-:iu1~~emh:::mff,1'lfn~~11'11Jfl1J11u~ 29 it.111fl1J 2548 
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u1il11 wn1nio i1rin 

dB(A) Leq. 24 hr 

1J1~1J7tJ = 70 dB(A) 
70.0 - ................ .. ........................................... ................................................................................................................................................................................. . 
65.0 t-

60.0 t-

55.0 t-

50.0 t-

45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
l0.0 
5.0 
0.0 

. 57.1 
56.6 

. 57.4 
56.9 

fi.1.6 
57.1 

• 57.9 
57.4 

I 

,;_1.1 
57.2 

22-25 n:rt. 65 27-30 n.o. 65 22-25 n.'l't . 66 27-30 n.o. 66 21-24 ft .'l't. 67 

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 

. 93.2 
92.4 

. 93.5 
92.7 

Lmax 

~ 3.7 
92.9 

1J7911JltJ = 115 dB(A) 

. 94.0 
93.2 

. 93.8 
93.0 

22-25 ft.'l't. 65 27-30 n.o. 65 22-25 ft .'l't. 66 27-30 n.o. 66 2 1-24 ft.'l't. 67 

' ' ... I~ f ... .I-~ .t=t u u Cl u t 4. 
Jufl 3-4 (Vlf>) fl11TIIU'nJ'UlfltJ'UNflfll1Vl11il1Vl1:::VltJlfftJ.:Jg'•HJ'YI 3 1\.IVlf>l\.lf>,:I 

I 

... II , ti ct A .cl~ ,., .Q, u ct ' .cl ' .ct u 
'U111W'Ul'U11M{l1 flfllfltl,:lfi'Ufl lfl1.:Jfll1flHYll'UflftVl:::1'UVlfllittJ.:J1~i,,r1,:irtNl'U1Jlil'UO,:l'U\l~'U'U 

't11Jltll't19J : 1111i';iJ7'Ufl1'1J~m::i'IJlfft.J~ hwJ11,J 1111.11h::mt1T1ru::mrnm';i~~1n,-i~mmM~'l11; ~1J'IJ~ 15 YI.ff. 2540 

11"1:::11111 'l" J 1-u fl 11J~ m:::i1J1nt1~11 n:::fl 111J i-u m::iviv-u ~,nm'l"vi11 'H i'.l v~i1-u 1111J1.l 'l" :::mffm :::'Vln~'Vli'Y'lmm 1i';i 'jlJ'ln;1m::: 

~~111,-itfv1.1,J';i:::fl1ff';i1'11f1~~1~1'1Jfl\l11'U~ 29 '5'U11fllJ 2548 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 3-17 MM_S3: SILAPICHAl/2024/FEBIFIGUREJ-4.DOC 



3.4 

3.4.1 

' <U <U <!! 
f1l'lv111il1~U'l -:Hl'W tl~nlell.! 

0 ""' 

f111~l!Ul.!f111 

1:;1ufl11U1111i'.io-:i'l10-:i im-:mn iflaii'1flio-:ii'.iom1,11f1U'J'-:Jtl'tHY:;rY1o'U (Seismometer) tiro Instantel Model 

Mi11iMate DS-077 ~ij;flf111:t.Jn'll.JlHl'll tJ-:Jlflio-:ii'.ioi'Ufm\Pl'l'1'il1flfllf111:t.J1~10'ltfllfl (Peak Particle velocity) 

'lltl-:Jfl~'Utl''Utr:;l'YJO'U il~i-:iu~ 0.254 iirii'11:t.Jm/1'Ul'Vi t'U tiJ fl7f117:t.Jt (Frequency) o~i'W'1h-:i 1-100 1if 1P1'lf 

1m:;1111ri-:ifuuHeJfltJ1fllfl' (Microphone) f11'11'Ufl~'J' :;~'l.J 140 lflqfl'l.Jrl (!Wrl) ifltJi'l7fll'l'\Pl'l'1'01fli'W'lJ111ru~fllfl 

11,:i:;1~·for,mm:;l'l'l.J\Pll:t.Jm1P1rnn<1 ~f11'11'Ufl ~7'U1'U 2 mnil fit! (~-:iiiJ~ 3-5) 

1. 'lJ111ru'llorn1iJ'1-:iiJnm'Uu1P11 ('Wtlfl 0634378 1P1 :;1'Uoon, 1946806 m-uo) otj111-:i,:i1n 

~fl~i'i1m11:;1ufl tiJm-:i'Vlfl'M 111:;mru 420 1:t.J\Pl'l' 

~ g) q 9lc1 .l di v ~ QI .c:t, QI Q,I 

2. rnnrum'UHl:Jf;J'l' inmfltJ-:J~'Ul'l f1Hmrn1-:if11'Ul'lft'1P1:;1'U1P1fl (~flfl 0633528 1P1:;1'Uoon, 

"' ' ' J' .di lJJ.I ., .,. "' .I 1947488 1'\1'UO) 0~'\11-:J'Olfl~'Ul'l flHfll'l' rnl'17-:Jfl7'Ul'lft'\Pl:;1'U\Plfl u1 :;mru 630 l:t.J\Pl'l' 

' 
3.4.2 

<U <U <!! 
Ntl f111 vl'l1il1 ~U'l -:ttll.! tl~nl ell.I 

'07fli:-J'1fl1'l'IPl'l'1'01flUHtl''Utr:;rvio'U 1rlo1'U~ 23 n:t.Jmvi'Wn 2567 ~-:ii'i1m11:;1ufl11U1mi'.io-:ii'U . 
' ' ,, 

'lf1-:J11rll 16:00 'UlWfll i'l1fll'l'~'J'1'01flfl~'UtY'Uff:;l'YIO'U 3 U'U1 fit! \Pll:t.JU'U1l'111f.J-:J (Transverse) U'U1\P1-:J 

(Vertical) 1m:;u'U1f.J11 (Longitudinal) i-:i1P1111-:i~ 3-6 ur1:;11tJ-:J l 'Ui:-lrlfll'l'11ml:;t1i'Wfllfli:-l'U1fl~ 2 

e( v ;_, a 1 "I v d 
Yll":iH'YI 3-6 lli;Y~-:Jflt'lfll":iYl":i1\'11~11":i,HnHY:;1Y1m,A'lltl-:J fl":i-:Jfll":il~tl'I-HJil.flWnrn 2567 

.. ..; 
Yll'IYINfli;l'U .. .., 

tftll'Ufl'l 'Hl'Jvl 
Transverse Vertical Longitudinal 

1. 1J1nfll'll'tl1Jmh1-:n.h~'111tJtl'm 

itJvi 23/02/2567 rnn 17 .oo tJ. 

2. 1J1nrn111tJ ':i l1J~1imf1~v-:i 

11 '"'i ,, .. 
'YltJ'l11f1Hfll':i'l1l-:JflltJ'l11')' 

itJvi 23/02/2567 mn 17.00 tJ. 

d 
l'l'JllJtl 

d 
l'l'JllJ& ':i1'tl'4fllfl 'IJ' -:J "!fl 

fllfll':i'llifl 

d .d t ,Q 

m11J&':i'J'tl'4fllflmm.1'11 -:i 3 '111')''117-:J 

UHifl'tllflll')' 

l'l'JllJ() 

d 
l'l'JllJ!':i'J'tl'4fllfl'\3'-:J't3'fl 

fllfll':i'IJifl 

d d :, Clo 

l'l'JllJ&':i'J'tl'4fllflliH'W'l1-:J 3 '111')''117-:J 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

17 

0.575 

0.00868 

<0.254 

14 

0.829 

0.01283 

0.987 

110.0 

<0.254 

13 

0.511 

0.00669 

<0.254 

_q O QI ..:9 I QJ ~ ~ d. d 
'l'iilltll'l'i~ 1rn'Vl7fl1rn'U'Vlflf11'J':;~'l.Jf111:t.Jff'Uff:;1'Vlt1'Ul:t.Jtlf11l:t.J1Hel~i11fl (Peak Particle Velocity, PPV) 

"' , l • ~ 'L I 
:t.Jfll~-m~ 0.254 mm/s 'll'U m 
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I 

3.4.3 
_I OJ OJ <!! <!! OJ d 

tllu~at1n\i'l11111~u1-:itl'Utl~m0ui~0ufJl.lill1"1U1i 2567 

'iJlf)f11'j\,J'.i1'iJ1~11'.i-:JitHY::;!'nO'W'iJlf)f11'j'j::;!1J~'l1'Wlll'llh.J-:i'UtM lfl'.i-:Jf11'j 1rlo1'U~ 23 fJ:I.JflTVi'W1l 2567 

(i-:J\917'.i l-:J ~ 3-6) cil-:i'Vl 7-:Jlfl'.i-:J f11 '.i'l;mmru1'19lt.]'.i::;11J~'l..h ::; mru 108 nfon1wi-:i111::;~1-:i ~l'W1'W 2 flmu 

mmrn\9l'.i1'il1~fl~'Wi'WiY::;1vio'WL~1vhM I m:n il flo u111ru'Uo'IJl1'1.lt1-:i1.h::;'V11'Wu\9l'.i OQ'H l-:J'illn~~~vh m '.i 

., IJJ ., 'l" .,j ., ., " 'l ""' ~ ,di 'j::;l'lJ~ t'U'Vll -:J'Vlfl' \9l 'U '.i::;mru 420 1:1..1\91'.i l'WO-:J'iJlf)Nt'lf11'.i\9l'.i1'il1~'\JO-:J'lJ'.il1W'I.Jl'W'.il'hlQ'.i f)t'llfltl-:Jl'l'W'Vl fl'j-:Jf11'j 

'V11-:i~1'Wvifl'l'l::;1'W\9ln OQ'H7-:J'il7ffi'W~im-:im '.il'U'V17-:i~ 1'Wvifl'l'l::;1'W\9l f1 'U '.i::;mru 630 1:1..1\91'.i ih::;i'I.Jfl17:I.J 

i'Wfl::;1vio'W1rlom1:1..11110~.fllfl (Peak Particle Velocity) ijri1'Wot1n11 0.254 iit1~1:I.J\9l'.i/1'Wll'i i-:i ll1fllmrn 
I I I 'JJ 

\9l'.i1'ilimYqJqJ7Wfl~'W ff'Wfl::;1vi O'W 1~ cii-:immrniY1 ilNt1 Mi-:iil 

• u1mu11t1u11'1.la-:i'l.l1:::nrn111>11 cil.:i0Qli1.:i'il1n~~~vhmn::;1i'J~ l'U'Vl1-:ivi11'1~ 'U '.i::; mru 420 1:1..1\91 '.i 

l'l'IJ17 mmrn1~r11m1:1..11~1o~mfley-:iey~ (Peak Particle Velocity) l~OQ'l'W11'W1i-:i (Vertical) cil-:inr1 11l'llf1'1.J 
.<::!to .<::!to Q ,d , ,d ,d I I QI Qr/ r/ I QJ ,d I 

0.829 :1..1'1'11:I.J\9l'.i/1'Wl'Vl fllfl17:I.Jf.1 (Frequency) :I.Jflll'Vllf)'IJ 14 H!'.i\9l'lf 1m::;fllf11'.i'U'il~ (Peak Displacement) mn 

ll'llf1U 0.01283 iit1~1:I.J\9l'.i l~tlijfllfl17:I.Jl11o~mfley-:iey~m~t1v1'-:i 3 ll'W1 (Peak Vector Sum) ll'llf1U 0.987 

iit1~1:I.J\vl'.i/1'Wll'i 1m::;m-:i'el~Olf11fl' (Air Pressure) ijfllll'l l f1'1.J 110.0 l~;l'I.Jt'l (1!0'1) 

1rl ml 7!07'1-lt'l f17 '.i\9l '.i1'il 1~ fl 7fl17:I.J~ (Frequency) ey-:i ey~ ~ l~ 'illf1 f17 '.i\9l '.i1'il1~ 'l 'W ll'W 1i-:i 

(Vertical) ~ijri 11vi 1 f1'1.J 14 1i11'l'li 1 ilim t1'Ull'i tl'IJ f1'1.Jfl 1mm l l'W fl 11:1..1 i'W i,-::;1vio'W 'il 7 nm '.ivi 71'11 i'.io-:ii1'W \917:1.J 

1h ::; mflm ::: 'Vl'.i1-:J'Vl f vHnm 1i '.i rn'l!1~1rn::;~ -:i111~~mJ iJ '.i::; mfl '.i l'l!n'il111~1'l.l mfl 1'-u ~ 29 i-u 11fl:1.J 2548 

<mflri'W1n~ 3) ~nm'W~i'n'r11f111:1..1~ 141i119l'li ao:1..1'ltt'nr11t111:1..1111o~mfley-:iey~1~111n'U 11.6 iit1~1:1..1\9l'.i/ 

iml'i 1m::;m'.i'lli~ 1111nu 0.20 iit1~1:1..1m u~'l'W'Uru::;~r11f111:1..1111o~mfley-:iey~~\9l'.i1'il1~ l~'il1-:i111nn1n::;1i'J~ 

1d'lufli-:itl nr111l'llf1'1.J 0.829 iit1~1mn/1'Wl l'i 1m ::; fllf11'.i'Ui~ll'llf1'1.J 0.01283 iit1~1:1..1m i-:it!u ,1::;1li'Wl~17 

fll~\9l'.i11)1~ l~eJ-:Jfl-:inr110 Qi 'Wlf)W C}'l:I.Jl\91 '.i !l'W m1:1..1iu i,- ::; 1viou 'illf)f11'.il171'11i'io-:i \917:1.J 'U '.i::; m11m ::; 'Vl '.i1-:J 

'Vl1'Vltllf1'.i1i'.i'.i:I.J'lil~lm ::;~-:i u1~~0:1..1 'U '.i::; f)lfl'jl'lf f)'iJ'iJ l~l'I.Jf)'lfl 1'W~ 29 'fi'W17fl:I.J 2548 i-:i nri11 fl1'Wfll 

IIH'el~Olf)lfl (Air Pressure) ~\9l'.i11l1~l~i-:i nri11.,Y1-:i ~'W nr1 11vi1n'IJ 110.0 l~CJ/1'1.Jt'l (110'1) J u 1rlou1m 

I'm tl'IJI fi tl'I.Jf)'IJ'.i::;i'l.l f11 '.il17'17tl'IJO -:Jfl ~'W '1:I.J'el~1ll f)f11 '.i '.i ::; 11J~ 'ill f)fl 17:1.Ji-:J'IJO-:Jlfftl-:J 'U '.i l f1ll17fll~\9l '.i1'il1~ l~ 

'il1-:J'illf1f11 n::;11J~eJ-:Jfl-:JOQ'l'WlnW Cl'1~1)::; l11t101 ttlf1~fl17:1.Jlfft1'117tl~O~ -:J'U~ nflf 7-:J 1~ "] 1m::;ef-:i1tJ'W fll~~lf117 

ri1ey-:iey~ [140 1~;1'1.Jt1 (11ot1)] ~ri1tl'nm '.imi'io-:iui'Uo-:i il '.i::;rn11i,-111ioi:1..11 mt10:1..11'l.ll~ (mflri'W1n~ 3) 
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I I 

3.4.4 
_, _I':! <:I OJ OJ ~ , I <:I I <ei 

'tYlU!tJ"U.J'U n'lfJ'UNtlfl 11 fl'j 1il1~ rl 1 UJ 'tYU i;Y~n'le) U U 'ti 1~flN1U l.l lilU ti~ 

ifom1u 
'I 

d ~ c! O QJ I d I d 
(~1'.il.:J'Yl 3-7) 9f.:Jll.ltl'UlltllfH'lf11'.i~'.i11l1~film1l.lf.1 (Frequency) filfl11l.ll'.i1tll!f11f'l\)'.:iq~ (Peak Particle Velocity) 

II~~ f11 ';j '\H)~ (Peak Displacement) 1 unn t11J1'Vi 1.JU numru CVl lJl~ ';j jl l'U fl11lJ tru 'ff~l 'V1tl'U ,ll f) f11';j 'Yl 11l11JtJ.:j 

~11.JU1~mf>lm~'Yl'.i1.:J'Y11'1'W7m'li'.irn'!f1~11~~~ .:i111~"'t1l.l u1rn1R'.il'lft11lHIJ11Jn·m iu~ 29 iu 17f'll.l 2548 

'W1J11 l'Jf1f'l f .:i~~';i1,l1~ijri1t1~!'Ulf)U!CVllJ1~'.i11'U~f11'1'1'U~ (fl1f'l~'U1f)~ 3) l'Jf1'fff,)1'U~~';i1,l1~ ff1'Ur1111HV~ 

t11f11f>l (Air Pressure) ~~';i1,l1~ ,~ 1rlml1m1'11forn'Vi1.1unm~ium1v\'1mt1'1JtJ.:jf'l~'U~lJU~,llf)f11';j';j~l'U~,llf) 

m11.Ji.:i1fft1.:i 'WU11r11~~';i1,l1~ l~1l1.:J1l1f)f11 ';j';j ~l'U~ tJ.:jf'l.:JtJV!'Ultllli CVl~,l~ 11Jnt11 tt'1n~mll.llff1J'111tl~tl 
"' 

*.:iu~n'fff1.:i1~ 'l ll~~a.:i11J'Ur11~ \?i1n11ri1\)'.:iq~ [140 l~'lf!U~ (lltl~)] ~ff1Uf1f11'.il'l11Jtl.:Jll'.j'IJ'[).:jU';i~!'Ylf>l 

'ff'11 1 jltlll.l~ m1.1t11.J 1u 1~ (rn nmrn 1fl~'U 1n~ 3) l-Jn'ffmu~~'.i 1,11~1'lf'U fl'U 
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tH 

~ .... 

.. <V 

fftl lUVI 'nil 'J~ 

I. 1l111W'Utlll lltl<i-:itl'.i~'l'llUU~'.i 

~ ., i s,.c:1 A d 
2. 1J'.i l1Ulll1U'.illlt)'.i f1<1ti;W-:JYIU'l'l 

1m-:imrn1-:i~1u'Vifl'~d'u~n 

' ' ' .ct _ f':! ..::I CV QJ ~ 61 t .ct t .c::f _Qf' QJ 

~l'lHll 3-7 fll'i!IJ'it.11Jll1£11JliH'lfll'i~'i1il1~11'Mff'I-HJ:::llle.l'I-HU'U1•.'lnmm.nillHl-31Jil,JUU 

"' .. <V 

1~0 'ltnvi n;i 'J ~ 

29 tiu1m.1u 2566 

ll'IOl!fl'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

23 f)lJfl1~U1i 2567 I Vertical 

29 numuu 2566 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 
., .. 

23 f)lJfl1ViU1i 2567 I Vertical 

Longitudinal 

Frequency 

(Hz) 

24 

26 

27 

17 

14 

13 

<V <V "' 
fll;lfll'jV)'j'JiJ'J~lll-:JffUU::l'ntJU 

QJ .ct.c:t QJ 

~'IIU'flVI 'nil 'J~ 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

0.702 

0.765 

0.956 

0.575 

0.829 

0.511 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

0.00422 

0.00629 

0.00648 

0.00868 

0.01283 

0.00669 

.,. 
mn 1.Ihi'VI 1h.l'd-:i 1~'U11rnlmY,.n,f fltlWlfi'IU'Vl'Ut ~111~, 2567 

1131111 iia1nfo ;i1tiF1 

Peak Vector Sum Air Pressure 

(mm/sec) dB(L) 

1.24 115.0 

0.987 110.0 

'tU.J1£11'11~ 11:uv\'1m'iU'Uvif1fll"l":::ium1:ui'U~:::l't1tl'Ulrltlf'l1llll11tl1'.fllfl (Peak Particle Velocity, PPV) nft1i-:i11~ 0.254 lli'liillJ11'i~tl1'Ulfi t'U hl 
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3.5 

3.5.1 

~ d -:; 
fl l"n ! fl 1 l ~ 'tt fl tlUll'Vfl-A l 

'I 

0 ~ 

fll1vll!UUfll1 

.ie::t d I o Q.I rl : ~ Q.I QI ~ J a., .d QI cl 

iYm'W rre 1JtJ111~1'f'lmunmCJ.Jm::::111V1'UTVj (Vin~ 0634513 'Pl::::1'Utltln, 1945289 m'Wtl) u..1m'UV1 24 Q:1.J.fll'Vi'U1i 

2567 <iu~ 3-1) ~,m1'Hfi1J1m::::m111m1::::Mt!'U M~1!'U'Un7'.i'Pl1:l.J:l.J1'Pl'.ii1'U'lltl.:J APHA-A WW A-WEF (Standard 

Methods for the Examination of Water and Wastewater ; 21 st 
edition, 2005) ~.:JUff~.:J l fi'W'Pll'.il.:J~ 3-8 

. .. 
.C:,, .ci,,.c:,, c:$ QJ f t::t,.C:,, .-=it, cJ IV CV f O 

mn:iri 3-8 Ui:rY1.:J1fifll'rnl'U\>116tlH 1fifll'fl!fl'n::::'11 Uti::::fll':i':ifl1:11i:r.fl1'Yf\>116tlHU1 

., .. ., 
vl'll'Ufll1vl11'il1vl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

" V I 11l11fl'U~18tlH 

"' ., 'il1.:J'Plf1 

"' ., 
'il1.:J'Plf1 

"' ., 
'il1.:J'Plf1 

"' ., 'il1.:J'Plf1 

of!::\ d :: 
3.5.2 ~flfll11!fl1l~'ttf1Wflll1Ul 

'I 

fl111fl'llli:J.fll't'i~180H 

- Electrometric 
,d 

U'lfW'U - Nephelometric 
, d 

U'lfW'U - Dried at I 03-105 °C 

, d 
U'lfW'U - Dried at I 03-105 °C 

, d 
U'lfW'U - EDTA 

'il1nm111m1::::Mf:JW.fll'Vitl1~1~wm::::f:Jum1'Vitl1M~u1J1nw'lmt1~t.1.:ii4''W~1m.:itm i1m'U 2 mnu 
.aQl.d Glo' .ie::t ~ r/ :Q.I .d oQJ 

!:l.Jtl1'UVI 24 fJ:l.J.fll'Vi'U1i 2567 mmf11'.i'Pl'.i1'il1!f1':il!:::'11f:JW.fl1'Vi'U1~.:J'Pl1'.il.:JVI 3-9 1m:::: 3-10 'Pl1:l.J'11~1J U'f'l::::'.ilt.J.:Jl'U 

f-l{lf)l';i1!fl'.il::::M1'Wlllflf-l'U1f)~ 2 

. .. 
.ct .e. d o ~.c:t.G)ll:!t vd 

\>11H'1'YI 3-9 Ntlfll':il>l':i1il1!fl':i1::::'11flWil1'YfUlN1YIU I U!Y16UfllJil1'YfUfi 2567 

Q,/ .c:1.ci. .Q. t! 
vt'IIU't'l~n'il111'l11:::'t'i 

taJ-=t.c:fcv' 

1'U't'llfl'U~18fJH 

pH 

Turbidity 

Total Suspended Solids 

Total Di ssolved Solids 

Total Hardness 

.. 
'YllJ1 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

.Q ,! : 

Ntlfl1111ml:::'t'ifltlUlll'fU1 
.. ' 

tia~n~:::nau1ufiuii11'l1.:inn 

24/02/67 

7.8 

4.5 

14 

755 

575 

5.0-9.0 

t ~ Cl, d .q g/ I .C), Q,/ d 
:IJ1'Pl':ij1'UfJWfll'Yl'W7~1~'W (1h::::1il'Vl'VI 3) 'U ':i::::ml'l'riw::::mrnmrn.:i1n~ i:rn1J1m.:i'lf1'Pl 'i"!'I.J'I.J'VI 8 'Yl.l'I' . 2537 
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3.5.3 
., 

_I ,::, d o ,::, ,::, 1 ~ v d 
tllUHtl fll'l1!fl'fl~11fJflUll'YfU lH1vlt! tl!v10tl fJl.lfll'Yit!fi 2567 

'11f1fll'.i1lml:::11fiJt\HlTVnl1ut1ifWl:::f1t1'Wt'I.J'~'W~im,m1'.i VlU11 iiri1 pH tl~t'W!f1WCV11Jl'fl'.ijl'W 

~flll'l'W~ 1rlml1m1ill vrnvivunu1J1'fl'.iil'Wi'JWfll'VlJ1~1~'W (1.h:::urn~ 3) 'fll:1Jtl'.i:::mr1l'lw:::nn:1Jfll'.i~ ~m~irmJ 
I ~ QJ .c1 o QJ I 

U'IH'lfl'fl ll.UU'Yl 8 Vl.fl'. 2537 ffll1'.iUl'll Turbidity, Total Suspended Solids, Total Dissolved Solids m1::: Total 

Hardness :IJl'fl'.ijl'WtJ~ 1li1~n111'W~fll H 

' ~ 
el C\ d O GI ii~ G\ ~ CV d 

fll'n3't'I 3-10 fH1fll'lfl'flil1!fl'll~ttfltlUllfi'Ul lflvl'U !'UlvlfllHUJ.fll'VfUfi 2567 . . 

V 

~ ' 0 

QJd, Cl ,! 
fH!fll'nli'l'll~'lii')tui11Vt'Ul 

'1'11UVl'n'il 'Jlfl'fl~'li V 
I o ,v ,! o 

'lHl'U1'11iHT1UfHT.:l~Vt'l~'Ul'YIUll'.j 

CV c:I d V I 

'JU'Yllfl'UVl'Jtll'JN 24/02/67 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.8 

0.02 

<5.0 

525 

375 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

1,200 

500 

' "' 'Yllll 

3.5.4 

: 'LI11T'Vl 1llii.:i 1~'U bni'W1l!'W~ l'leiwum1'Vl'U~ 1i,n~. 2567 

: th~mfl'm~'Vl'.i 'N'Vli'Vlfllfl'.ili'.i'.ilJ'lfl~Hii~~ .:i1n~~ei:1J (~ ei.:i fiT11'W ~'11~ mnrucvi'Hii~m'fl 'rnT:i L'W'Vl1.:i1'!f1m1 

ihtt i"um1~e1.:in'W~1w:Y11il'.iilHJ"llU'cl ~fll'.i~e1.:in'WL'W1ie1.:i~.:i1n~~e1:1J11J'\..l~'j,J Vl.fl'. 255 I (1nruCV1eJ'4 iiill\j.:iey~) 

""' d ':: G} !l,I,::, 1 ~ v d 
tl''l1JHtlfll'l1!ff'fl~11 flWfll'Yit! 1 !Vlvltl tl!v10tl fll.lfll'Yit!fi 2567 

q q q 

.::._ r/ '¾ 1 O QI r/ '¾ I QJ .c::t.d art. ,/ 

'11f1fll'.i1!1'1'.il::: '111'JWfll'Vl'WlUtlUl~l'clffl'Wf1mCJ.J'Vl'.i ::: Ul'Yl'Wl'Vj VlU11 lJf1~'lf'W'Yl'fl'.i1,J1!1'1'.il~'\1 

iiriw~'l'Wmwev1mm11'Wi'JWfll'VlJ1m~,r1~Hu1infl 911mh::: mr1m:::'Yl'.i1~'Yli'viv1m1i'.i'.i:JJ'lf1~11rn:::~~m~irt1:JJ 

11 tl~ flll1'W~11'1 mnw CVJ!!f1~:1Jl'fl'.i f11'.i t'W'Yll~1'lflf11'.i ffl111 um'.iiltJ~fl'W~ l'W1:Y11il'.iW IJ''UU'f1~fll'.iilt1~f1'W t'W11 tl~ 

~~111~irt1:IJ!~'W'W'l:J Vl .fl'. 2551 (~!tlf)ffl'.iflll'lf.l'W1f1~ 3) ~,~flll1'W~!f1WCVltJ'4i'fl:JJ\l'~ir~H U~tl~l~,'.i~'fll:JJ 

viu11 '.il'!:JQ'.i t'Wl'W~'H'J1 t'Wut1m~1r1i~nri11 t'W fll'.itltl infl1vi1tl''W rl1r111JJ1~ml'!:JQ'.i t'Wl'W~u1 infl 

J1~'UU'f1~it1J10~:1J1~:IJ 'lmh'W'\Jtl~mmw Total Suspended Solids :IJl'fl'.ijl'Wtl~,li,~nll'l'W~fllH 
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., ' _ f'::! al "' c/ o GI I al I ~ _"f Q.I 

3.5.5 fll'.i ! lJ'Jl'J'lH lll'J1J f-Hl fll'.i 1! ft 1 l~'tt ftWfll'Vi'U 1 AU 'ti 1-:illf-Jl'U ll lil'U fH1Jili11JU 
q q 

'il 1 fl fll'.i 11m 1:::11rJtumwJ nfoi fl~ ::: fHJ'W 'l 'W i'W ~ 1 m -:i fll'.i 'l mh-:i~~l'WlJl'il'W o-:iu 'il~'I.J'W 

(QlJfll'W'W'll 2567) ~l'.il-:J~ 3-11 m1 :::1u~ 3-5 'WU11 iiri1 pH t1Q'l'WtntuCVllJl~'.iil'W~fll'l1'W~'VJflflf-:i~'Vilfll'.i 

~'.i1'il11fi'.il :::11 1rlvu1m1uh1rnlit.11Jf)1JlJl~'.i,ll'Wfltufll'Wil1ih~'W (U'.i ::: tfl'Vl~ 3) ~llJU '.i::: fllt'lfltu ::: mrnfll'.i 
.. q 

.J_ 9) I Q QI .d o QJ t 

""-:JU1~c!tllJU'11-:J'lil~ 'i11J1J'Vl 8 'VI.fl'. 2537 tl1'11'.i1Jfll Turbidity, Total Suspended Solids, Total Dissolved Solids 

m1 ::; Total Hardness lJl~'.i i l'WU-:Jliil~fll'l1'W~ri1H 
0 QI Q if ~ I O QI r/ ~ 

tl1'11'.i1Jfll '.i ~ '.i 1'il11fl 'j l ::; '11TJWfll'Vi'W11Jtl1Jl~lcltll'WmlnJm ::; rn'Vl'Wl'Yj 

'il'WO-:JU'il~'I.J'W (QlJfll'W'W'll 2567) ~1'.il-:J~ 3- 12 1m:::1u~ 3-6 'WU11 'V.jfli'li'U~~'.i1'il11m7::;1111ri1t1Q'l'Wtntuevl 

m~'.i!l'WTJWfll'WilTu1~1c1~'l~u1 1riri ~llJU 'l'::: fllfl'm ::: 'Vl'.i1-:J'Vl f wv1m1inlJ'lfl~1m::; ~-:iu1~~t1lJ 1it1-:i fl7'11'W~ 

'11'1 fllfltu ev11m::;m~ '.i fll '.i 'l 'W 'Vll -:J1'lilfll'.i ffl'l1 f Ufll'.i'tlti-:i f)'W~ l'W tl11il'.itu iJ"'lllm::; fll'.iilti-:in'W 'l'Wli tl-:J~ -:Jll 1~~tllJ 

11:l'W·vh1 w.rr. 2551 c~rnflmrn1rir:-i'W1fl~ 3) ~i~n1'11'W~1flwev1vll lcllJ\1'-:iey~ H 'VJflri f -:i~'Vi1fll1~11'iJ11m1:::11 

u~t1tl1-:i L 'l' ~~llJ wu11 'l'l'.l:l tF 'l'Wi'W~'l~J1 l'W'UVU1~1c1i-:imh1 'l'W fll'l'~u1rir11vi1J'W rlrnf uJ1~m 7'.l:lf;J'l' 'l'W 

~'W~u1 1rir1J1~'Wlm:::civJ1ti-:im~lJ rlrn f ummw Total Suspended Solids lJl~ 'l'il'WU-:JLl.ii~fl1'11'W~ri1H 
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CV -=I q' CV I 

-:l'U't'llfl'UffJtlfJN 

~ ' 
fJlJfll'VfW'li 2565 

f1'\HJltJ'\.I 2565 

~ ' fJlJfll'Vi'\.l'li 2566 

f1'\.ltJW'\.I 2566 

~ ' fJlJfll'Vi'\.l'li 2567 

"' nm 

mm9rn 

.. , 
f-Hltll'lfl 1-:i'il-:llfl 'll:::'11 

pH Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

7.8 

7.6 

7.9 

7.7 

7.8 

5.0-9.0 

(NTU) 

2.62 

2.29 

0.38 

2.40 

4.5 

(mg/L) 

<5.0 

<5.0 

<5.0 

<5.0 

14 

u1'!J''Vl llJ~.:i t~'UITHnm!'U'Vl fltl'UCJft'IU'Vl'U~ ,11t1~ , 2567 

(mg/L) 

1,052 

590 

715 

455 

755 

620 

180 

275 

575 

lll\91 ':iFWfJ~IU1 7'V'ltl1~1~'U (·1.h ~1t1'Vl~ 3) ·1.h ~ml'Yt1ru~mrnm1~.:i1rn1~tJlJU'l'l.:J'b'1~ 'il'U'I.J~ 8 'V'l.l'Y. 2537 

~nHn 3-12 llnt11J1nt11JNl,1fll'j~';i1fl11fl';il::'11flWill'V'lJ1ut11Jl~llli.Yl'Ufltl~cii'Yi-:i::iJl'YIJl'V'l . . 

CV -=I q' CV I 

-:l'U't'llfl'UVl-:itlfJN 

~ ' fJlJfll'Vi'U'li 2565 

f1'\.ltJW'\.I 2565 

~ ' fJlJfll'Vi'\.l'li 2566 

f1'\.ltJW'\.I 2566 

~ ' fJlJfll'Vi'\.l'li 2567 

pH 

7.8 

7.7 

7.6 

7.9 

7.8 

6.5-9.2 

' , I "'I ,et _'f' V 

U~1~YIN1U"10~Ufl~1JU 

.. , 
f-Hltll'lfl1-:i'il-:llft'll:::'11 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.0 1 

1.22 

0.60 

0.32 

0.02 

20 

(mg/L) 

6.6 

<5.0 

<5.0 

<5.0 

<5.0 

(mg/L) 

692 

805 

570 

965 

525 

1,200 

445 

450 

345 

500 

375 

500 

'IJ~,r'Y\ "l:wii .:i 1i'UL1':itl'Ul~'U'Vl i'ltl'Wi,rn'Yl'W~ 111n~. 2567 

·1.h~ml'Ym~m1.:i'Vlf 'V'lv1mli':i':i:1J'b'1~uc1~~ .:iu1~i mJ 11 fl.:J n 1tt'U~1-1irmnructi'uc1~1J1\91':i f11 ':i L'U'Vll.:ii'b'1m1 

ri1ttf'llnm1fl.:in'U~7'Uff71i11ruey'\Jum:nmleNn'UL'W1itJ.:i~.:iu1~~tJ:w1tluvh1 'V'l.l'Y. 255 1 (mruct1fl'41":wt}.:iey~) 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 3-25 MM_S3: SILAPICHAl/2024/FEB/CHAPTERJ.DOC 



10 

9 

8 

7 

7.8 7.6 

pH 

lllfl111\I - 9.0 

7.9 

6 lllfl111\I - 5.0 
5 .............. .... . ............................ -·-· ................................................................ . 

4 

3 

2 

100 

90 

80 

70 

60 

50 

40 

30 

20 

JO 

0 

n.ll.65 

NTU 

2.62 

n.ff. 65 

fl.II. 65 11.ff. 66 

Turbidity 

2.29 0.38 

n.11. 65 n.ff. 66 

u1iin iion,ia e1nR 

7.7 7.8 

11.11. 66 11.ff. 67 

2.40 4.5 -
n.11.66 n.ff. 67 

,J <t _ f'! 4 .. d :' ' ., 'I JI. <tt J YI 3-5 llff~~fll111J'UJ1JlYltJ1.Jfft'lfll'Hll11il1lfl11:::'ttfJWlll't'fU11.Jtl~flVl:::flfl'I-UU'YiUYl&fl"Hfll1 

, ,.:i1, .:S_Of'-' 
U'lfl.:j'flffl'Uillil'UfH1Jil1U'U 
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70 

60 

50 

40 

mg/L 

30 • 

20 

mg/L 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

<5.0 

n.ll.65 

1,052 

n.'l'I. 65 

mg/L as CaCO
3 

1000 

900 

800 

700 620 

600 

500 

400 

300 

200 

100 

0 

n.'l'I. 65 

tll\!11fnl 

<5.0 

n.o. 65 

590 

n.n. 65 

100 

n.n. 65 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

Total Suspended Solids 

14 

<5.0 <5.0 n 
n,ll,66 n.o.66 n,ll.67 

Total Dissolved Solids 

715 755 
455 

n.'l'I. 66 n.n. 66 n.'l'I. 67 

Total Hardness 

575 

275 

180 

n.'l'I. 66 n.11. 66 n.'l'I. 67 
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10 

9 

8 

7 

6 

5 

4 

3 

30 

25 

NTU 

7.8 7.7 

n:n. 65 n.11. 65 

pH 
M19l1f111•9.2 

7.6 

n:n. 66 n.11. 66 n.,i. 67 

Turbidity 

M19l1fltl • 20 NTU 

20 ••··•••··•·•·•·•·•••••••·••••·•••·••••••••·•·•··••·•••••·•••••·•·····•·•·•••••••••·•·•••••••·•·•·•·•···•·•·••·····•··•······•··•·•··••······•····•••••••·•·•·•·•·•••••••·•••••••••·•·•·•••••••••··••••·• 

15 

2.01 -
n.,i. 65 

1.22 -
n.11. 65 

0.60 0.32 0.02 

n.,i. 66 n.11. 66 n:n. 67 

-u1ft1f1'" : 1h::mffm::'Yl'i'N'Yli'vw1m1i'i'i2J'lf1~un::~~1n~nfo2J 1iv~ ti1'11u"-..nrmntuct111n::m~'ifm1u'Y11~1'lf1m'i 

ff1'11l1Jfll'j~O~f1'1.J~1'1.J ff71intuit~1m::nn~O~f1'1.J 1 uiiv~~ ~u1"~Vlllrluvh1 ~-ff. 2551 

(lntu'l'lV" 1nll\l'~it") 

J,J~ 3-6 llff~-3fll"f11ntl\.Jliill'I..JHflfll"ffl"f1\l11fl"fl::'1tJWlll'YtJ1ut>'I..Jl~lflth\°fon-:i~'Yt"f::'I..JlY1J1yt 
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70 

60 

50 

40 

30 

20 

10 

0 

1,200 

1,000 

800 

600 

400 

0 

mg/L 

6.6 

r7 
n.". 65 

mg/L 
\llfl1fl\l • 1,200 mg/L 

692 

11.'l'I. 65 

mg/L as CaCO
3 

1000 

900 

\llfl1fl\l • 500 mg/Las caco, 

Total Suspended Solids 

\llfl1fl\11,Mt\'ri1tt\lllfl11J 

<5.0 <5.0 

n.o. 65 n.,..66 

Total Dissolved Solids 

805 

570 

fl.11.65 11.'l'I. 66 

Total Hardness 

800 

700 

600 

500 

400 

300 

200 

100 

................ 445 .......... ...................... .. 450 , ..................................................................... . 
345 

0 

11.'l'I. 65 fl.II. 65 n.'l'I. 66 

viw'n ffatffi'tJ 4t,jR 

<5.0 <5.0 

n.11.66 n.,.. 67 

965 

525 

fl .II. 66 11.'l'I. 67 

500 
................................ m .............. . 

fl.II. 66 n.'l'I. 67 

illfl1fl'U 1h::ml'1m::m-H'Yli'Yi,nm1i':i':il.l'ifl~U'll::*•m1'1nnl.l 1in-:i fil'l1'U'1'11i,fl!mucti'1m::m~mm1'W'Yl1{11'if1tl1':i 

ff1'11fot11-:i~V{lf1'U~l'U i1'11i1':ifl.\ "J''U!tn::nmfo-:in'U 1"W1in-:i*-:i111fl~Vl.l!~'U~1I Yi.1'1. 2551 

< mru .,r v" h" tP "J'fl) 

at.I~ 3-6 (9it>) 
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3.6 

3.6.1 

f1Wfll'V'lellt1lff 1t1trtllt1'l.h~t10'Ut111 (~~~1'Uflflt'1) 
q q 

0 "" 

t1n~ltt!'Wt111 

u11I'Vl llJ~~ !B'Wl1'rn'l-mfirn i'ltl'W'lf'11!'Vl'W~ ~lf)~ l'llfl1Hl'.i1'il1~fJWfl1'\'itllflll'Y!'Wfftll'W 

1h:rnti1Jfll'j (~~iTI.Ji'li'l'1) 1~tll'llfll'i!nui1tidl~tllflll'Y!'Wl'U Respirable Dust ~l'W1'W 1 mnu fit) ~~i1 

WUfMl'WU1nw h ~ i:iJ 1rlti1'W~ 23 fJlJfllvrmr 2567 l'llfll'i!nui1tid1~ 1~v1i1i'liti~~~tllflll'Y (Portable Pump 

or Personal Dust Sampler) ufrnJ~'ilflnt'l-rn (Flow Rate) 1.7 i"i~Hitimvi ~~tllflll'Y~l'Wt"lfii'l'1'W'lfU~ 

Nylon Cyclone 1m~m~~l'l:JmtJ~'lflJ~ Polyvinyl Chloride Filter (PVC) 'il'Wt~mm~'itllflll'Yi~u~ 20-400 i'.\~1 

<~~ill~ 3-7) 

3 .6.2 Nt'l t) n vl11il1 ~fJW.fl 11'10 l t) 1 ff 1 ti tf O l'W 1.h ~ t)fl 'Ufln (~~ ~11Jfl fl t'1) 

'illflJ:-1'1mrn11'il1~fJWfll'Vimml'Y1itii-mit1.l1~ntium1 (~~iTtJi'li'l'1) 1rlti1it~ 23 fJUfllW'W'li 2567 

Uff~~J:-l'1fl11~11'il1~ l~~~~l'il~~ 3-13 U'1~Uff~~'iltJ~l'WJ:-1'1fllWl11'il1lml ~l1!'Wflli'IH'W1fl~ 2 

VIT'n~~ 3-13 fH1fll'iVl'i1il1~flf.Uill'VHl1flll'l1Uffflll!'U'i~fltl1Jfll'i (~~\l111Jflflil) . . 

.... ., 
., 3 

Ntlnl':i~':i1'il1~ ; mg/m 
l.Hll'WYl~':i1'il1~ 

Respirable Dust 

23/02/67 2.94 1 

5 

~m '!Jj'!J'Vl t:IJ~~ !B'Wl1'rn'Wllfm, i'ltl'W9/'1ll'Vl'W~ ~ln~, 2567 

mmgrn m~1 ! l'Wi'l171JU'1ti~rl'v 1 it m1l'l1~1it1~v1nu.fll1~1n~trti1J ( m1 ti'lii) 1.l1 ~ml'Ym ~V111~ 

"m~ t'Vlv Vi .ff. 2520 

3.6.3 tf1'UNt'lt111vl11il1~fJW.fll'Wfllt1lff1'Wtrtll'Wlh~t10'Ut111 (~~~11Jflflt'1) 

H'1fll'im1'il1~fJWfll'Vitllflll'Y!'Wfftll'WU'i~flt)1Jfll'j (~~iTl.Ji'li'l'1) ~l'W1'W 1 mnu fit) ~~i1 

Vitl'm1itu1nw i H i:iJ ii~wvhnu 2.941 ilc1i'.inf 1J~tl~fl1J11'Yf111Jm 1i'.ititl1N'1fll'i~'.i1'il1~~~n~11m 

1 ill vrnvivu nu~ 1m~ 1 i l'W i'l 171JU'1ti~rl' v 1 it m1l'l 1~1it1~ v1 nut111~u 1~ trti" ( ffl'i li'l ii) ~ 1 m.h ~ m ff 

m~'Vl'.i1~1Jl11~l'VltJ Vi.ff. 2520 ~f11'n'W~111mmw Respirable Dust ii~ll:U!fl'W 5 il'1i"ifl11J~t)~fl1Jlfff1!1J~'j 

'Vi1J11 ii~1titj1itmw~m~1!1'W~f11'n'W~ U~tJVl~ t 'j r1~ 1:1.J'Vll~ i m ~fll'jiifll'j ,i~'f.Jilmru if ti~t)'W~'i Wtl1'W 

'l.Ji'li'lt'l 111Vitl'fl~litff11J1ri11tl'1mnifti~nit~it1m~m11i'lii 3M Ear Muff rn~1vi'11m~11mni11 rl'v ~~mmrn 

if ti~ nit~'W '1~tltl~~~i 1'\'itl' m lit 1 ~!~'WtJ d1~~ U'1~i'l 7~ 11 J:-1'1 m ~'Vl 1J'il~titj1 it 1 ~~u\Ji 1 
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·rtl~ 3-7 tta~wil610111~16lf!oun-we1101Aluam-uth:mm.1n1":i 
'U , , 

'WUM1Utlijutl-nu~fil~ 1 
(ftOUlflm flA~~a,) 

MINI <1 l·,S IKO, Mf::."I' CONS 1.1 NT CO., 1: fll, 

tl7l'llltl'H Tliliu ( Lcq 8 hr) 

3-31 

wunnutlijuii-nu~fil~ 2 
( fllltl1"1'lffl Bnt,t~) 



t1ili't1 ffa1rifv i>1n'A 

3.6.4 f)l'i!ITTtl'l.J!Titl'l.Jf-Hlfll'i~'i1~1~rlWfll'V'H)lf)lfl1t1~tllt1'lh~f)e)'l.Jf)l';i 
q 

I 

(~~Wl1'l.Jrlffil) 1u,h~Tif-ht1i.11~uo~ifo~uu 
q q 

'illflfl1Hi7 'Hl1~rJtuflTVH:llfllflhrnminJg:m:iurm c~~iTI-Jl'lfHl) 11Tw1u 'ffm-w ~tl ~~i1 

'Vl'Un,nuu1nruh.:i1" 'lui1.:i~f-l1um'ilut1.:iu'il~tl'u (fl:i.Jfll-rl'ui 2567) 'Pl77N~ 3-14 1m~it1~ 3-10 '!'lu11 

mmru Respirable Dust ij~1t1tj'l'\.llflfllC}'ll.J7~';jjl'\.l~nT11'\.I~ 1rlml1i:-mfl17'Pl71'il1~i.:inri11m1mvmvh.1ufiu 

~ 1m'Pl 711um11.Jtl"1t1~rl'v 'lu fllnii.:i1il1~e.11fium1~u 1~Jt1 l.J ( 'ff7711'1 ij) 'Pl 11.Jtl7 ~ fllflm ~m 1.:i:i.J m~ 1 vw 

'Vl .fl. 2520 ~rirnu~1-n'mmru Respirable Dust "~ll"lfl'\.I 5 ih1iinfa~t1\)fl'U1flfi!l.J~ ';j U~tl01.:Jl7ft'Pl1l.J'Vl1.:J 

1 m .:Jfll';j"fll';ji~'fJUmru ilt1.:irl'u'Pl71Vff1'\.1'1Jl'11'1'1 i 'H'Vl'U fl.:J1'\.l'ff1l.J 'l ffl1Ulfllflilt1.:ifiu~'\.11!'1~'ffl';j 11'1" 3M Ear 

Muff ';jt).:Jli11m~'Vll.J1fl'U ';j fit! ~.:immrnilt1.:ifiu~'\.I '1~tltl.:J~~i1'Vl'U fl.:Jl'\.l l~li'.l'\.lt1Vl.:J~ U'1~i'l1~11 

i:-mm~'Vl'U'il ~t1 tj'lm~iu~1 

fl1'iH~ 3-14 11n£.11J!'n£.11Jli-ltlfll'ig)'i1il1~flWfll'VHJ1fllff1UlYf:11UU'i~fH>1Jfll'i (~~~11Jflfltl) . . 

,.,. QJ 
QJ "' QJ 

QJ 3 
~tlfll'i~'l1'il1v'I ; mg/m 

mnt1Y11wn il1vi 1t1Y1m1'il1v1 
Respirable Dust 

23/02/65 2.45 1 
., c-1 

fJW.fWlm flfl'Pl ~n'l 29/09/65 1.961 
., c-1 

fJW.f11'1m flf'f'Pl ~n'l 24/02/66 4.902 

fJW'li.:J 'lffl einm 29/09/66 3.333 

23/02/67 2.94 1 

5 

u1 '1:l'Vl ll.Ji1.:i !B'\.ll17tl'\.l!lY'\.1'¥1 1'1tl'\.l'Jf'1U'Vl'\.I\Pl ,l1n~, 2567 

m'Pl 7 i 7'ilfl 17l.JU"1tl~ ii v 1 u flll vi1.:i 1m~e.11nu fl 11~111~ ~tll.J ( m 1 !fl ij) 111 ~ fllflm ~m 1.:i 

1.Jm~1'Vll'J 'Vl.fl. 2520 
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10 

9 

8 

7 

6 

mg/m3 Respirable Dust 

SJ1fl1f1'1l = 5 mg/m3 

4.902 

5 ·································"'························ .. •·•••••·•·•·•···•·····•·•·•··•····••··· 
4 

3 

2 

1 

0 

2.451 

n:n. 65 

1.961 

n.11. 65 n.'l'I. 66 

3.333 

n.11.66 

JJ1A191u : mm11um1J.Jil"1v,1rl'oiu mnhnw~t11num1::111,1JmJ C ffl'.i 1flib 

il'.i::mflm::'t'ln.:iJ.1111,i 1vw Vi.fl. 2520 

2.941 

n.'l'I. 67 

JU~ 3-10 1tAt1rnnt1'UNDfl11A11il1AtJW.fllVU>lfllt'l1uirnrntJ,::flt>'Ufl11 (9iAA1~flflll) 

' , ' ... ' .. _., ., 
U'll1.:JYIN1UJJ10.:Juil~'UU 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 3-33 MM_S3: SILAPICHAl/2024/FEB/FIGURE 3·7.DOC 



u;ii,1 /Jo1fifo 1i1ni;i 

., ' 
3.7 1~vi'1uiu~ (1Jjnwrluih.Jijiffi~1u) 

3.7.1 0 "" fll'lvll!U'Wfll'l 

uliJ'l'l ilJ~-:i i~u i 1rnu1"'u'tl rivu'li'1u'l'l'W\Pl ~1n~ 'Vi1mH111,11~1~irnihM cu1rn1r~,u~ 

ugm-:il'U) 'lui1-:i~ih11Hill'U'U-:Jl'U\91llJUfl~'lrn-:i lfl';i,:Jfll';j 1rlv1u~ 23 fJlJ.fll~'U1i 2567 1~v'li'1ri1v-:ii'.iv 

ACO Integrating Sound Level Meter 'Pl':i1,11~':i~i'!Jlfftl-:Jlll~tl 8'1711m (Leq. 8 hr) 'Pl':i1,11~~1'W1'W I ffmil fl'el 

., ' 
3.7.2 f-Hlfll'l(,l'l1'll1vl'l~vi'1J!it1~ (1Jj!1W'W'Wfl'ljijiffi~l'W) 

,J7flf-1'1fll ':i\91':i1 ,J1~':i~irnfft1-:im~t1 8 '171 !lJ-:J (Leq. 8 hr) ~l'W1'W 1 ff mil 1rlv1u~ 23 fJlJfll~'W1i 

2567 ijf-1'1fll':i\91':i1,11~i-:i'l'W\911':il-:J~ 3-15 IW ~':i ltl-:Jl'Uf-1'1fll':i\91 ':i1 ,111fl':il~'tti'Wfllflf-l'U1fl~ 2 

"'"' ., i:rt\l'U'YIVl'n'il1YI 1'Ufim1'il1Yl/'111•m1n 
Leq. 8 hr 

23/02/67 (9:00-17:00 'U .) 84.3 

85.0 

mvt'Jf l'U u1 ~mffm1Jff1ff~mrn'1~~1Jmv-:iuH-:i1u 11v-:i lJl\91':i jlm~iutfft1-:i~t1VlJ 'l ,r~ n{1-:i 

,~rum~tl\91'1'e}~';j~f.1~11mfll':i'Vll-:Jl'W'l'Uu~'1~1'U U':i ~fllff w 1'U~ 13 1l'U11fllJ 2560 

I I qi I 

3.7.3 i;Y1'U~tlfll'j(,l'j1i)1~'l~~rn;u~miiu 8 cu1hJ~ (Leq. 8 hr) 1Jj!1W'WUTI'Uillffi~lU 

,llflf-1'1fll ':i\91':i1,11~':i~iutfftl-:Jlu~ tl 8 '171 l lJ-:J (Leq. 8 hr) \91':i1,11~1um:11uu':i~fl'e)Ufll':i ('u111w 

,1 d. l"" = o "' "' "" ,1 ! ! ''l ' ' "' ' '9 " 'Yl'U'l'11J{)U\91.:Jl'U) ,ll'U1'U I fltll'U fl'el U':il1W'Yl'U ':i-:J lJ 'U'lf1-:Jl1"1 9:00-17:00 'U. 'YIU11 lJfllVQ !'UlflWCVI 

lJl\91 ';j 'iTl'U \91 llJU':i ~ fllfffl';j lJ ff1ff~ fll';j U'1 ~ft lJfl ';j V-:111 ';j -:J-:Jl'U 
~ q 

., "' d 'l ~ ~ liJ ~., 
lJl\91':i'iJl'W':i ~~Ulfftl-:J'l'ltl'ellJ l1'1fl,Jl.:J 1~':iU 

~ ~ 

m~t1\91'1V~':i~t1~11mm1'Vi1-:i1u'lu11~'1~1u u1 ~mrr w iu~ 13 1iu11rilJ 2560 ~fhttu~ 'lir1 ~t1 ~11mm1 

'Vll-:Jl'U 8 '1711m ijfi71~i'!Jlfft1-:im~tl\91M~l1mfll':i'Vll-:Jl'W,liln'W 85 l~~lU'1 (rn) u~vd1-:i, ';j~\91llJlvt'e)l~'Ufll':i 
' ,, ' 

ifo-:in'U'el'U\91':iltll1,l~lf1~,i'UflU'Yl'Ufl-:il'U!,r'W'e){Jl1'q~ '1'11-:J 1m-:im1,~i~m Ear Muff 1irwwn-:il'Uff1lJ!ff 

!'U'IJW~ugu1i-:i1mJflfl'U ~,:jffllJ1H\'1~f-1'1fl':i~'l'lU,llfllff{J-:Ji-:i ,~U':i ~lJlW 30 l~~lU'1 (rn) 1m~m~11 

., d ., "' ~ ~ .,j ,'1 """" ' liJ. I 
\91 ':i1,JffVU 'q'll .fll'Yl'Yl'U fl-:Jl'Ull'1 ~lflUU'U 'l'1 fl'll'ellJ '1~1'U 'q'll .fll'Yll'Yl'ell 1J'U fft:l \91 \91 'el I 1J 
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3.7.4 n.ttt1'Utiit1'Uf.H1fll'J\11'J1'll1Yl'J~~'U!;tl-:Jm~t1 8 i1h.1-:1 (Leg. 8 hr) 

'lJ~!1W~t1~tJijiffi-:11t11t1~1-:1~~lt!lJl'llt!O-:Jlfo~1Jt! 

'il7m-.ranTHl'.i1'il1~'.i~irnfftNm~v 8 '!T11m (Leq. 8 hr) 'f1'.i1'il1~hHYt11'UU'.i~flti1Jfl1'.i (u~rnu 
~ I ~ I 

viuviuiju'11.:.i1'U) 'ill'U1'U I mnil fit) u~rnU'W'U h.:.i h] 'lmh.:.ivir-hmn'il'U~.:J'lfovuu (fJlJfll'W'Ull 2567) 'fll'.il.:J 

~ 3-16 Ul;l~iu~ 3- 1 I 'Yl1J11 ihhtiQ!'UlfltUCVllJl'f1'.iil'U'flllJU'.i~ fl1flflrnff1ff~fl1'.i!m~~lJfl'.itl.:JU'.i .:J.:Jl'U 11v.:.i 
' ' ' ., d d 'l 91 91 llJ j/a., d 0 i I QI ,. I QI d 

lJl'fl '.i il'U'.i ~~'l.J!fff.J.:J 'Vlf.J tl lJ lf~fl'i)l.:J 1~rnmm.J'flj;lt)~ ';j~ f.J ~l11;1lfl1nll.:Jl'U 'UU~rn ~1'U 1J'.i ~fl1fl tU 1'U'Vl 13 

nu11fllJ 2560 ~nrnu~ 'ltt'.i~v~nmm'.i'Vi1.:.i1u 8 '!T11m ii~1 '.i~ irnffv.:.im~v~rnv~nmm'.i 'Vi1.:.i1u t'.l.ltnu 85 

1~9im1;1 (rn) u~vei1.:.i l'.ifi'flllJ!°Y101ilunnifo.:.itiuti'u'f1'.ilf.J~'il~1n~tutiu'Yl'W n.:.i1u 'ltttl'ov~ey~ 'Vll.:J 1m .:.im'.i 

1~1l~lfl Ear Muff 'ltt'Yl'W fl.:Jl'Uff1lJ i iYi'U'UtU ~Uiju1i.:Jl'U'VJflfl'U ~.:JffllJlHll;l~i:-.11;1 fl'.i ~'VlU'illfl!fltl.:Ji.:J l~ 
U'.i ~lJltU 30 1~9im1;1 (rn) 1m~ft1~11i:-.11;1m ~'Vl1J'il ~OQ'lm~iu~1 1m~'Vl1.:.i 1m.:.inni~iimrnn'il'ey'llfll'Yl 

'Yl'Wf1.:J1'U1iluu '.i~ 'il1il1;1~ I fl }.:.i 1~om1'ilffouey'llfll'YlVl'Wfl.:Jl'UU1;1~1nuuuvimi'm.11;1~1uey'llmVl1~v1iluffii~ 

~oiu 

"'"' ... QJ ..:t CV r 
~'ll'W,m'UVl'n'll1~ [dB(A)] 

i;Ttll'U'YIVl":i1'1l1~ 1'U'YIVl'l1'1l1~/'ll1.:Jl1~1 

Leq. 8 hr 

I. ·1.i~rnu h.:.i 111 23/02/65 (9:00-1 7:00 '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 

23/02/67 (9 :00-17:00 'U.) 84.3 

mvi191u 85.0 

'"1Vl":iflU 
... I a., ct. 9/ J. QI d d i 91 91 
1J'.i ~ fllflfl'.i lJ ff1ff~ fll '.iUl;l ~fJ lJmo.:iu H.:J l'U I '.i o.:i lJl'fl '.i il'U'.i ~~'l.J!fff.J.:J'Vl f.JO lJ lf ~ fl'i)l.:J 

i~fum~v'f11;10~'.i ~v~111;11m'.i'Vi1.:.i1uiuu~1;1~1u U'.i~fllfl w 1u~ 13 nu11fllJ 2560 
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80 

60 

40 

20 

0 

dB(A) 

84.5 84.7 

Leq. 8 hr 

,m119m = 85 dB(A) 

84.4 84.6 84.J .... ······--······ ................... ,__ ........................... _...... ... . -· ... _ ... .. . 

n:rt. 65 fl.ti. 65 n.'1. 66 n.t1. 66 n.'1. 67 

' ' 
tl 

QI 4Q. jJ 4 QI q d G) jl jJ 

"lA'lflU: ':i:t:fl1flf)nJff1ff9lfl1':illcl:t:f.)llfl'Hl-lll':i-N1'U mN m,i':iJ1'U':i:t:9lUlffV-l'VHJ(JlJ 111~mrn 

Mi'-um~v9lc1V9l':i:::v:::11c11m':ivi1-11-u1-u11~c1:::1'u tl-:i:::mfl tu 1'u~ l3 1i'U11flll 2560 

4 _ ~ • °"' " .ct .ci ~ er Q A .citl"" ..-J'l.hl 3-11 lu'ltJ'I.Jl't1tJ1JNt'lnl":iA'l1'11A'l::~11.Jl1YtJ.:IHH.UJ 8 '1111".:1 (Leq. 8 hr) 1J'll1W'Vi'l-l't1 !)U~.:11'1-l 

1u,i1.:1~r-i1uu10.:1ifo~uu 
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3.8 

3.8.1 0 "" fll'i~l!'W'Wfll'i 

1J11i'Yl 1:w~.:i l~'W, 1rnimrin1 l'ltJUC!/flll'Yl'W~ ,i1n~ 'l'llfl7Hl':i1 'il')~';j~irnih.1.:iff~ff:1.J (~~\911 

1.Jl'll'lfl) 11111w h .:i il.] 1ui1.:i~iimHi11ilu.:i1u~1:wun~'lrn.:i 1 m .:im':i 1rlt11u~ 23 Q:Wmviun 2567 i~fl'l'llfll':i 
., ' 

ii( 1 r.Jfl 1 ':i ~ ~ i.:i 1 !'l 1 ti .:i 1~ u ':i ~ :w 1 ru I ff r.J.:i 

ff~ff:IJ (Noise Dosimeter) ~~i1~u5111i.:i 1'U~fl t)~';j~fJ~l1fll'l'll.:Jl'W 8 '1711:w.:i mhw111'l1ti.:i:ifom'l'llfll':i07r.J 

itiu-u'ti:wri 'ell'Wfl7':i~irnfffl.:J~~':i1'il1~ 1,1( 11ii1r.J~1~ 1.J(d'Ju % Dose m1'il1~,i1u1u 2 mnil fit! ~~\911 
qJ 

3.8.2 
QI Clldi c:r,a., 0 ..::fi~a.,.d a.,r/ 

'illflHflfll';j~';i1'il1~':i~~1JlfffJ.:Jff~ff:IJ (~~~11.Jl'll'lfl) 'ill'W1'W 2 m:11u l:I.Jtl1'W'Yl 23 fJ:WflWl'W'li 2567 

iiHM7':i~':i1'il1~i.:i1'W~l':il.:J~ 3-17 llfl~':ilr.J.:Jl'WHflfll':i~':i1'il111'l':il~lf1'Wflll'lH'W1f1~ 2 

~11iHiHim1 ;-,1v1 
"'"' 

.., .., "' .., 
tHll'\.!l'llil':i1,J1v1 1'\.!l'llil';i1,J1vl 

Noise Dose (%) TWA [dB(A)) 

I. ~ ~ 1,hvnfo:rn-1 tJ ij'IJ1i-:i l'W ~~~ 1 ( fJ ru.nt1 m afl~b:n) 23/02/67 98.0 84.5 

2. ~~i1VfWfNl'W'U0'lm<ll'W~~~ 2 (flUJ.lWifo flfltl':i) 23/02/67 96.2 84.3 

mmg1u 85.0 

,.I QI ~ gJ J QI d .d Gj gJ gJ 

u ':i~ fllflfl';i:I.Jff1ff~fll':i llfl ~f,J :IJl'l':itlslll';i .:J.:Jl'W l':itl<l :I.Jl~':i ! l 'W':i~~1JlfffJ.:J'Y11.ltl:IJ t 11 ~fl'ill.:J 

1.J(·fom~fJ~flt)~';j~fJ~l1fllfll':i'l'll.:Jl'Wi'Wll~fl~1'W 'U':i ~ fllfl ru 1'W~ 13 1i'W111'l:IJ 2560 

3.8.3 

'illf1Hflfll':i~':i1'il1~':i~irnffr.J<iff~ff:w (~~19111.Jl'll'lfl) 11111ru 1 Hill ,i1u1u 2 mnil fitJ ~~i1 

Vfun.:i1utli)111i.:i1u~~~ 1 1m~~~i1vn!n.:i1utli)111i.:i1u~~~ 2 'W1J11 'Wun.:i1u~~~i.:ifJtlmru~':i1'il1m~~1J 

I fffJ.:J ff~ ff:IJ i il(r mB :I.JlUJ.lff fJ.:J ff~ ff:W! t)fjfl~ 96.2 - 98. 0 1m~1rlm.11 :I.Jlfll'W 1UJ. 111':i ~~ 1Jlff fJ.:Jm ~ fl~ fltl~l1m fll ';j 

'l'llHW (TWA) ~l:IJ'U':i~fllflf)';j:1.Jff1ff~fllrnfl~~:IJl'l':itJ.:Jm .:J.:Jl'W 11t1.:i m~':i!l'W ':i~~1JlfffJ.:J~ fJtJ:IJ1tt~f1~1.:J 

1.J(Jrnu~r.J~riti~':i~r.J~11mm':i'l'l1.:i1uiu11~ri~1u U':i~fllfl ru iu~ 13 iu11!'l:w 2560 ~rl111u~itt':i~r.J~11m 

fll':i'l'll.:Jl'W 8 '171 im iit11':i~i1J1fftl·:iff~ff:1.Jm~fJ~fltJ~l1mfll':i'l'll.:Jl'Wlliinu 85 1~9i11Jfl (ltl) 'W1J17 iit1wtj'lmh.:i 

84.3 - 84.5 1~9i111ri (rn) ~-:ivl'.:i 2 ffmil~~n'il1~iit11mJiumrucvi'm~7,11u~rl111u~ 11~mh-:i17thnmvlmtlu 
qJ ., 

fll':i1fo.:in'W'el'W~':ilfJ~'il ~lf1~~'Wn1J'WUfl.:Jl'W!tttl'tifl~"J'~ 'Yll.:J ll'l':i-:ifll';j,;~~'111 Ear Muff 'ltt'WUfl.:Jl'Wff1:W1ri 

i'W'IJUJ.~'UDllil.:Jl'W'l'Jfll'l'W ~.:Jffl:I.JlHlfl~Hflm ~'Yl U'illfllfffJ.:Ji.:i i;u':i~mru 30 1~9il1Jfl (ltl) 1m~m~11 

Hrim~'Yl1J'il~t1tj'1m~~11~1 11ri~m.:i 1m.:im71.J(iim':i~':i1'il 
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3.8.4 !llitl'U!fltl'l.Jf-ltlfl11~11'\J1~1~~'l.J!;tl~t\'~t\'tl (~~~1'1.Jflfltl) 
'I 

' 1 u ~ 1~n f-l,u" 1'\Ju o~if 'll'll'U u 
'I 

'illm-Hrnl'Hl'J 'HJ11P1nirnfff.l·H1'::;in1 (~IPl\911'1.Jl'll'll;l) u1rnu h.:i 11.l ~TWTW 2 mnil ~tl ~IPl\911 

vrum1iruiju'11.:i1'W~IPI~ 1 111;1::;~1P1iTwtl'm1'W1lijilli.:i1'W~IPI~ 2 i'W'lf1.:i~~1mJl'il'WO.:J'LI'il~U'W (fJllml'im12567) 

1>1111.:i~ 3-18 1m::;11l~ 3-12 'Wu11 J.:i 2 irn1il~1>111'il11P1iifl1tJQi'WmruC11m1>11511'W~firn'W1P1 1rlml1m 

1mt11Jt'Yit1m::;i1Jtfff.l.:Jm~t11>1M1P1nmmn11.:i1'W (TWA) 1>1 1tJu1::;mfl'mtJff1ff~m11m::;~tJl'lrn.:im.:i.:i1'W 
I r I I 

"' a, d d 'I 'J) 'J) "' 'J)a, d 0 'I f a, _ I a, d 

trn.:i m1>11;i1'U1 ::;1P11Jtfff.l.:J'VWtlll 1111;1n'il 1.:i 11P1rnm1;1t11>11;1tJm::;t1::;nmmrn1.:i1'W 1'W111>11;1::;1'W 1J1::;mfl' ru 1'W'Vl 
~ ~ 

13 1i'W171'lll 2560 ~fim'W1P1itt'1::;v::;rnnmn11.:i1'W 8i'11m iifl11::;irnfft1.:iff::;fftJm~v1>11;1tJ1P1nmm1li1.:i1'Wili 

lfl'W 85 l\Pl;l'l.rn (W) ll~tlVl.:Jh~l>llll!vttJ1tl'Wfll'JiftJ.:it1'WV'W\>1'.iltJ~'i)::;tnlPl~'Wf)U'W'Ufl.:Jl'Witt'tl'tJt1~1J'IPI vrn 

1 m .:im1 i~'1\Pl'l'11 Ear Muff itt''Wtl' fl.:Jl'W ff1lliri'1 'W'IJru::;1liju'11.:i1mJfll'l'W ~.:immrn1;11P1r:-rnm::;V1U'illfllfft1.:ii.:i 

i~u'.i::;mru 30 l\Pl;IU1;1 (W) 1m ::; 1'111P1'Jlrl1;'1fn ::; 'V1U'i) ::; t)Vim ::;iu~11m ::; V11.:i ll'l'.i.:Jf11'.ii~iifll'.i\91'.i1'i) 
~ 

v .::t~V v 
~'ll'l-l'YI !'ll\ll':i1~1~ 

"'"' ., ., "' ., 
tYfJ 1'1.fYl\ll ':i 'HJ 1 ~ 1'1-l'Yl\ll':i1~1~ 

Noise Dose(%) TWA [dB(A)] 

I. ~fW11i'l'Ufl,:jl'U'UD'IJ1i.:Jl'U~~~ I !'Jf.l!'U'j~ff'Vl~ 'ITT•:n:IJ 23/02/65 98.2 84.7 
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1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

2) Disestion, Inductively Coupled Plasma Method21 

2 Barium Digestion, Inductively Coupled Plasma Methodt2J 

3 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method[2l 

2) 5-Day BOD Test, Membrane Electrode Methodl21 

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method[Zl 

2) Digestion, Inductively Coupled Plasma Method[Zl 

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Methodf21 

6 Color ADMI Weighted-Ordinate Spectrophotometric 

Methodr21 

7 Copper 1) Digestion, Direct Air-Acetylene Flame Methodr21 

2) Digestion, Inductively Coupled Plasma Method[2l 

8 Cyanide Distillation, Colorimetric Methodf21 

9 Formaldehyde Distillation, Colorimetric Method11 

10 Free Chlorine lodometric Mcthodl21 

11 Hexavalent Chromium Colorimetric Method21 

12 Lead 1) Digestion, Direct Air-Acetylene Flame Methodt2J 

2) Digestion, Inductively Coupled Plasma Methodt2J 

13 Man'sanese 1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Method[21 

14 Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method(2l 

15 Nickel 1) Digestion, Direct Air-Acetylene Flame Method12J 

2) Digestion, Inductively Coupled Plasma Methodl2l 

16 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Methodl21 

2) Soxhlet Extraction Method[2J 

17 pl-I Electrometric Methodt2J 

18 Phenols Distillation, Direct Photometric Methodf2l ~~ 
19 Selenium ... 
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19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method21 

20 Sulfide 1) lodometric Methodl2l 

2) Methylene Blue Methodt21 

21 Temperature Laboratory and Field Methodsl21 

22 Total Dissolved Solids Dried at 180 °C121 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Method[2l 

24 Total Suspended Solids Dried at 103-105 °cl21 

25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; CalculatiorP 1 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculation121 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Method[2J 

2) Digestion, Inductively Coupled Plasma Method21 ~ 
~ -

!J)D~1-a€1~§~ 
1. "1mAii1rnm-a~im1~~m.ihb'l-i,n.l'ww11•11Vlv. tii'.iE11u•1,1::itl1L€fo. ~l.J~Af-l~ 4. n1-:iw1w,: L~€l'ULLt11 

fYl<;i'W:.J'~, 2547. 

2. APHA, AWNA, WEF. Standard Methods for the Examination of Water and Wastewater. 

23rd ed. Washington , DC: APHA, 2017. 
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CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22/35 'lfotm1~m'l'in7'111 7 LLtm 4 (U1\411"l\4TI'1!1) LL'll1~\i1"111nn l'llfllJ1~n:i] n-i~l'Yl'l'ill'll1\4fl7 10240 

1,m,Vitf 0-2157.0905, 081-6573909 1mff1, 0-2187-oooa 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1ii,;''Yl fia1w-iu ,i1n~ 1h::'t11'141J911La'll~ 33719/16462 
o o A ..., ._, - c' muae-n,in El1LT1BLllEl.J ,J.J'Vl1~Elfl1~flfl • • 
0 .... .. :-

ff1'14m'WJJVn::1J1'Y1'141W 

February 21-24, 2024 

February 26, 2024 

• 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result:u 

Lab-AB 020/2567 

March 6, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

21-22/02/2024 22-23102/2024 23-24/02/2024 

~\U'l::tlel..1113.J (TSP) mg/m3 High-Volume Air 0.192 0.190 0.194 

24 Hours Average Sampler/Gravimetric 

~\41"1::eHl..1'11\41~Lifo (PM-10) mg/m3 High-Volume PM-10 Air 0.085 0.082 0.085 

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 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22/35 '!!!ltm;~Ll'lVm7~7 7 LLrm 4 (U7\4111WT1'1!7) LL'IJ1~~1'llann L'llflin~n:i'.I n;~ll'lVliJ'll1\4tn 10240 

1miYl'1' 0-2187-0908, 081-6573909 Lmft"n 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

U7li'Yl flfl1~'l!!J ~111~ 1.h::mi.ur~1Lfl"ll~ 33719/16462 
o o A CVCV At' 

~1'1.rn ~-min El1 Lil EIL2.J El..:I ,l..:l\·n ~Elm~ 9H1 • • 
., , .,,. .f "'1 ., - ., 

u1'\.r~·1'lf{J7rnflLf'l!J..:IV-l'U.'Yl m..:1m1'Y11..:1m1,1,'Ylf191::11,1,91n 

February 21-24, 2024 

February 26, 2024 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 021/2567 

March 6, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

21-22/02/2024 22-23/02/2024 23-24/02/2024 

~Ul'l::El!J'17111 (TSP) mg/m3 High-Volume Air 0.193 0.205 0.203 

24 Hours Average Sampler/Gravimetric 

~Ul'l::£Jeh1"11U1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.084 0.089 0.088 

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 Charit aveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

A~1A '-''1 I; ft ~ tfo~ 
'lJ 11:tYI 3J \.4,\'i L el \.4, n 1 el \.4, UJ\.4, YI A el "4>1:HiHL YI \.4, GI ,')1 n ~ 
22/35 '!loun1~L'nYm7-r11 7 uun 4 (u11un-..TI'!f1) u,i1~'1i1~1nn L1)fl1J1~n:tl n1~mY11.1~1-..fl"1 10240 

lmli'Yln" 0-2187-0908, 081-6573909 lmwn 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J11f'Yl ~L-11~°lft.J ~1n~ 1.h::muumLL-l'llri 33719/16462 

O o 4 ._, ._.. A ' 

mur1~1,in El1L1HlL11El-.l ,l-.l~1~El~1~~Cl • • ... ~ ..... .r.11 ... A ._ .. , ... 

u1u TI~D11nmflt.J-.l'Y-l'U. 'Y1 m-.1m1m-.1mu'Ylf!~::1\l.~m~EJ-.1 ~~ 

February 21-24, 2024 

February 26, 2024 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Resu1t
21 

Lab-AB 022/2567 

March 6, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

21-22/02/2024 22-23/02/2024 23-24/02/2024 

~\Ul::EJEJ-.1113-1 (TSP) mg/m3 High-Volume Air 0.205 0.200 0.207 

24 Hours Average Sampler/Gravimetric 

~ll.fl::EJEJ-.l'IJU1~Hin (PM-10) mg/m3 High-Volume PM-10 Air 0.086 0.081 0.089 

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 

Chompare hate Ch ntave~oon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 
ui-i;n 111.J~" Li"l11e>t,t,UJ\n1 ~e>t,t,61S,HL't1t,t,<A ,hn61 
22/35 'll!ltln;~IYIVm7'1'11 7 u.un 4 (U1\Un'14TI'll1) u.,m'li-i'llinn 1,it11rnn:il n1~1'YIY1:1J'll1'14m 10240 

1ml'i'Yli 0-2187-0908, 081-6573909 1mft"n 0-21 87-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NNE 22 

NE 45 

ENE 67 

E 90 

ESE 11 2 

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 

19 

0 

0 

0 

0 

0 

0 

0 

5 

15 

0 

0 

0 

0 

0 

0 

39 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 006/2567 

March 6, 2024 

'1.Jl,;'Vl ~~1Y1-nu r.;1nl111.h:::V11uui,m~,i~ 33719/16462 

L~il 'fl..:iLL1~ 111 ~1~m'1'-l'llil l11 ~ t!LL'fJU~L"J!i;i° 
0 0 ,odil ...... _,,. 

l;\1'1.J~e.J1i n 'el11.fl'fJLl-J'el,:j 'ii..:iWll11~1111l11(;1tl 

February 21-24, 2024 
., 

'IJ1'L'l ru~1,!n~..:i egf°Vi1:::'IJ1V1iht1 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11 .2 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

TOTAL % 

19 26.39 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

5 6.94 

15 20.83 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

39 54.17 

33 45.83 ( 

72 100.00 n 

d~~/164~ ......... ···· ··· ··· ····· ········· ... 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd . 
.._.,_.1.,: G.''1 t, ~ .,_. ~o.,_. 

tJ"i'lH1 3J'M,'1 Le)'M, l,'l"'je)'M,UJ'M,'YI ~ e)'M,'1fiHL 'Yl'M,~ ,n n~ 
22/35 'l!!lun1~1't'lvm=i'l'l1 7 uun 4 (u1,unuTI'l!1) um~i,~inn L'llflm~n: tl n1~m't'lii~1um 10240 

1ml'l't'l,i' 0-2187-0908, 081-6573909 1mR17 0-2187-0908 

TEST REPORT 

ulmi ~~1~'Dtl r.i1ni;i th'::Y11'WUi;11L~'ll~ 33719/16462 

LVl~?l-lLLi~i;,~1,,mn~"l!i'.li;i~'WLL?l'W~L'lllJl 

TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

0 0 c!il ., ... _, ,-

i;11'!.J~i:.111n 'el11Jl?lL~tl-l "NVl'Ji;)~i;Jji;)i;Jtl 

February 21-24, 2024 

27% 

21 .6% 

16.2% 

10.8% 

.SOUTH 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

·-· 
EAST 

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: 45.83% 

Wind 006/2567 

March 6, 2024 



Mining Environment Consultant Co., Ltd. 
Aci.,1A G.r"f IJ tf ci., t(oci., 

'U"iti-YI 3.1\1,'1 Li)\1,L1"iil'M>UJ'M>YI AilWil'iHLYl'M,@l ,nn~ 
22135 'll!ltJni~L't'lVin7~1711un 4 (U1'llff'l'IITI'111) ll'IJ1~'111'111J1n L'llfl1J1~n:il n1~1't1Vi1J'll1'llm 10240 

1mi'fi-n 0-2187-0908, 081-6573000 1mff11 o-2181-00os 

TEST REPORT 
TEST NO. 

REPORT DATE 

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 Measured2t 

Lmax [db(A)] 

u7,;'r1 fl~1viiu ,11nwi th::m'U,U911L~'ll~ 33719/16462 

L ~i'lil..:1 LL'7~'\.l,el91ff1~ m13J".11i4'1~'\.l,LLel'\.l,~,'lf~ L vJ elelilff'l~ m13Jflel RTI..:I • • 
~11J~~1,in a1L11mi'.iel..:1 i'..:1w1Y1eJ.i1~ilt1 • • 
February 21-24, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1nll'nw,3tfvm:1.11't1,l1VJ 

Leq 1 hr [db(A)J Leq 1 hr [db(A)] Leq 1 hr [db(A)J 

21-22 mJmviw112567 22-23 mJmvi'il.f 2567 23-24 n11mvii4f 2567 • • . 
56.7 56.9 57.1 
56.9 57.1 57.3 
57.1 57.4 57.6 
56.9 57.2 57.4 
56.0 56.3 56.6 
55.4 55.8 56.0 
48.0 48.2 48.4 
45.8 46.1 46.2 
45.0 45.4 45.6 
44.9 45.1 45.3 
45.1 45.3 45.6 
45.9 46.2 46.4 
46.2 46.6 46.6 
46.4 46.6 46.9 
46.8 47.0 47.2 
46.9 47.1 47.3 
47.0 47.2 47.4 
54.4 54.6 54.8 
56.7 57.0 57.2 
57.0 57.2 57.4 
57.8 58.0 58.2 
58.0 58.2 58.4 
58.2 58.4 58.6 
57.9 58.2 58.4 
54.6 54.9 55.1 
90.2 90.4 90.7 

Remark: 1. 1
' 1J1917f1\47::iuLifo-.,191ut11tl tl1::mt1flm::nn11m7~-.lLL19lti'!l1JU~"'Jf1~ o.uu~ 15 vrn. 2540 

2. 21 ,.fo;itlnu1im7i1-.li\4~1\4,'hnti Ufl fl!l'14'lll'IU91\4"1Lfl 'Jn'l::LU!J\41-241 ., ' " 

TECHNICIAN MANAGER 

Noise 021/2567 

March 6, 2024 

Standardl/ 

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

70.0 
115.0 

11-­
j/ i 



Mining Environment Consultant Co., Ltd . 
....... 1...: a" ~ 6' .... 6'o .... 

1J "iti-fl 3J "" Lil 'I,\ n "i el 'I,\ L 3J 'I,\ fl A el 'I,\ 8lS ,HL fl 'I,\ Gl v 1 n ~ 
22/35 'l!EJ!Jn1~Ll'lVrn1tt11 7 u.!Jn 4 (U1'LUfl\4TI'lf1) u.'111~\i1"111.nn L'llt11J1~n:i1 n1~mvo.1"111\4m 10240 

tmi~,i' 0-2187-0908, 081-6573909 lmwi, 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

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 Measured21 

Lmax [db(A)] 

u~,;'Yl fla1~ii.1 ,hn~ 1.h::m'\.tumLa"llrl 33119116462 

L 'Vli'.io--1 Ldv;'\.to ~ tn'VI m13J'lfi4~-i,;'\.tLLO'\.t~16Jf~ L ~ o o~ tn'Vlm73Jri o rl1--1 • • 
o o ,4 &,,V Al' 

mua~n,m 01L11m3Jo--1 ,1--1'V\1~om~~n • • 
February 21-24, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U1~Tlt,t J1\naLflt1-3l~fllfl1~mm1-3fi11.l.fifl91:11.l.fln 

Leq 1 hr [db(A)] Leq 1 hr [db(A)) Leq 1 hr [db(A)] 

21-22 m.1111..;',.ui' 2567 22-23 ni.1111,.;'"f 2567 23-24 ni.1111,.;'"f 2567 • • • 
57.8 58.0 58.3 
57.6 57.9 58.1 
57.4 57.6 57.9 
57.2 57.4 57.6 
57.0 57.2 57.4 
56.6 56.9 57.2 
56.4 56.6 56.9 
56.2 56.4 56.6 
52.4 52.8 53.1 
53.0 52.3 52.6 
49.4 49.6 50.0 
46.2 46.4 46.6 
45.4 45.9 46.2 
45.0 45.4 45.6 
44.4 44.6 45.0 
44.0 44.2 44.6 
57.2 57.4 57.6 
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 
57.9 58.1 58.3 
57.6 57.9 58.1 
55.9 56.1 56.4 
90.8 91.1 91.5 

Remark: 1. 11 ll1911fl1.l.1::fl1.JLfftJ..1 LfltJn\hl th::mflfltu.::nnllm1~..1LL1flflul1Uvi-:J'lf1ii o.uuv! 15 ~.fl. 2540 

2. 21 iu-:itliiu1im1i1..1i1.l.i1w;hnt1 1.J~ fluWl!~U91"'1 L~'lJ'Yl::LUtJ" 1-241 .., . ., 

Noise 022/2567 

March 6, 2024 

Standardl/ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
... ....,1.,: c;;:''1 IJ ~ ...., ~o...., 

1J"i'tt't1 3J'M,'1 Le)'M, t'J"je)'M,L3JWt1 Ael'M,~iHL 't'l'M,vl ,nn~ 
22/35 'l!oun1~L'1~n1or11 7 LltJn 4 (U1\Ufl"TI'l!1) Ll'll"H\11'11111n L'llfltmn:tl n1~m~ 11"111"m 10240 

1mi~ri 0-2187-0908, 081-6573909 1mwn 0-2187-0908 

TEST REPORT 
TEST NO, 

REPORT DATE 

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)] 

1J1'lt'Yl flfl1W'lft.J -;i1n~ th::muumLfl°ll~ 33719/16462 

L 'V\ija._, Ldv;ua91 ITT'VI mi-l.l°llit~v;uLLt1U~L'l191 L ~ a t191 ITT'VI nnmi arn'1 
' ' 0 0 ,d Cl,;CI,; _,, 

muf!~1,in t11L11ml.lt1'1 ,l'1'V\1~am~91ri 
' ' 

February 21-24, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

ii1uT1l!lll1lnlfLfiu-:1..4'uil1fl1-:1rrmi1-:1ti1u'Yiflt1:1u,mLQU-:llti 

Leq 1 hr [db(A)) Leq 1 hr [db(A)) Leq 1 hr [db(A)) 

21-22 nllm~wif 2567 22-23 nllm~wii 2567 23-24 m.1m~wif 2567 • • • 
60.4 60.6 60.9 
60.2 60.5 60.6 
60.0 60.3 60.5 
59.8 60.1 60.3 
59.6 59.9 60.2 
53.9 54.3 54.8 
53.2 53.7 54.6 
49.6 49.9 51.2 
49.8 50.2 50.5 
47.2 47.5 48.8 
47.0 47.3 48.0 
46.8 47.1 47.6 
45.4 45.8 46.2 
45.1 45.5 45.8 
44.9 45.3 45.6 
47.5 48.0 48.3 
55.8 56.3 56.6 
56.2 56.6 56.8 
59.1 59.5 59.8 
59.4 59.8 60.0 
59.9 60.2 60.4 
60.1 60.5 60.9 
60.3 60.2 60.5 
60.1 60.5 60.3 
57.2 57.5 57.7 
93.0 93.4 93.8 

Remark: 1. 11 ll1fl1f1'1.n::ti'rnHu-:itt1u,f1\t.l t.l1::mflt1m::nnJ.Jm1~-:1L11t1imJLL~-:1"Jf1ii o.tl'u~ 15 Vi.fl. 2540 

2. 21 ie-:,t.liiu1im1i1-:,i1,1,,hu,hnt11.Jl'l fltlWJ!l'lLlfl'l,l,o/l Ll'l'JJYl::Ltiu1,1, 1-241 
;.J • " 

Noise 023/2567 

March 6, 2024 

Standardlf 

-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER ' 



Mining Environment Consultant Co., Ltd. 
'l.Ji-~'t1 1aJ;i'1 Llt-b l 'l"iilt-bLa!t-bt1 ~ i)\.b,Tau 't1\.b<R ;i,n~ 
22/35 'll!l!ln;~mvm7'111 7 uvn 4 (U1" ff1"TI'111) U'll1~'111't'IIJ1n L'llflU1~n:il n1~mvo.1'1'\1"m 10240 

1miv,1'i' 0-2181-0008, 081-6573909 1mH11 0-2181-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 012/2567 

March 6, 2024 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

u1M'Y1 fil.'l1~iu -;i1n~ 1h::'YlT1uTm-Li.'l"llrf 33119116462 

L'Vlii£h'JLL'i~'l4El@'!Gi7'V\n773J°lf\4~~\4LLEl\4m"ll'~ • 
~11Jl.'l~1,in a1Lnmi'.Ja.,:i ,i'.,:iwf~£l@'J7~@'1Cl • • 
lJ1L 1 t\l,"ll tllJ LLUl.'l'11h::'Y11\41J@'l7 

February 23, 2024 

17.00 \4. 

MiniMate DS-077 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 17 14 13 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.575 0.829 0.511 

PEAK DISPLACEMENT (mm) 11 0.00868 0.01283 0.00669 

PEAK VECTOR SUM (mm/sec) 11 0.987 

AIR PRESSURE dB(L) 11 110.0 

TRIGGER11 VERTICAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 
~ O Q,,,o .cl I Q,,,o G!, A A #¥ d1.; I 

{L73J'Y11n171J\4'Ylnfl17::~1Jm13JR\4R::L'Yltl\4L3Jtlfl113JL71£l1¼111t1 (PEAK PARTICLE VELOCITY, PPV) 3Jt11@'1'1LL@'I 0.254 mm/s) 

Remark : 11 Analyzed Sample by Blue Consultant Limited Partnersh ip Registered Lab No. 1-241 

Chomparec ate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.,..,... L.,: G;''f t, ,t .,... tto.,... 

'1J "iti-Yl 3J "" L el'" L'l "i el '"L 3J wn ~ el '"6Jj ft LL 't1 '"GI ,n n ~ 
22/35 'lfmm,~mv.n1'111 7 u.un 4 (U1\41flWl7'1f1 ) U.'111~-i1"11inn L'llfllJ1~n:il n;~L'nV.iJ'll1\4fl1 10240 

lmiv.,i' 0-2187-0908, 081 -6573909 lmff'l'l 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

TEST REPORT 
Test No. 

Report Date 

U1,;'YI thnriiu ,i1n~ 1.h::muu~i-Lfl'llvi 33719/16462 

L ~ijo,3 LL 7~\l.O~ITT~ mi-i.i"Jl'ii.~~ULLO\t~,'lf~ • 
0 • ,d ... .... - .. 

m1.rn~n,1n 01L11mi.io,3 ,1,3~1~0~,~~fl • • 
A ., 1 ., .. .r .lT ., A ... 

ui-L 1 mmu i-1i;£),- n fl Lfl u.:ivm 'YI Lm.:imi-m.:imu 'Ylfl~::11-tiln 

February 23, 2024 

17.00 1-t. 

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 013/2567 

March 6, 2024 

LONGITUDINAL 11 

-
< 0.254 

-

(L~m11mi-uwnmhi-::ium1i.ii1-tR::L'YI01-tLrlom1i.JL710\t111fl (PEAK PARTICLE VELOCITY, PPV) iiti1l'3LL~ 0.254 mm/s) • 
Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership Registered Lab No. 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

tL 



Mining Environment Consultant Co., Ltd. 
""""'1,,: ~l'J g.; tf a., tfo a., 

1.J "iti-YI 3J '"" Li)'" n, el'" L3J '"YI fl i) 'Mi'l1iUL YI 'MIGi ;n n ~ 
22/35 'l!ElUn1~L't1Vin7'r11 7 !IUn 4 (U1\Uf'll.TI'lf1) !l'IJ''W.i1·1unn L'IJfllJ1~n:il n1~L't1VOJ'l'l11.fl1 10240 

1mfi'~,f 0-2 187-0908, 081 -6573909 1mt1'17 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 

ui1f'Yl th:nriiu ~1n~ 1.h::m-uumLt'l"llft 33719/16462 
o o A ._, ... A ' 

~1umn,1n 01L11m1J£h'l ';J-il'l'\1~0~1~~ri 
' ' ' ... , .t.ok-

uo~n~::no-uL -u~-u'Yl Lm-ilm7 

February 29, 2024 

March 1-5, 2024 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Resulr' 

- Electrometric 7.8 

NTU Nephelometric 4.5 

mg/L Dried at 103-105 ° C 14 

mg/L Dried at 103-105 ° C 755 

mg/L CaCO3 EDTA 575 

Lab-W 013/2567 

March 12, 2024 

February 24, 2024 

9:00 AM. 

Clear 

Standard
11 

5.0-9.0 

-

-
-
-

Remark: 11 3J1'il1j1'14~m111Yi,.t1~1~'\.l. (1.h::mflfl 3) 1h::mflflm::n·mm11~'1LL1'ilimJLLV:'1'111~ ,l1J1Jfl 8 Yi.fl. 2537 

21 ia,1tlfju1im1 1J71f'Y1 L0'\.l.111!l'\.l.L3T'\.l.'1 LL!l'\.l.i LL~1J!l11'il!l~ ,i1n'il L~'JJ'Y1::L'.U£J'\4 1-029 

) 



22/35 'l!!lun1~m·1•m1'1'11 7 Ll!ln 4 (U1\4tl"l\4TI'l!1) L1'1J1~-.i'1"11inn L'll9ll.rnn:il n1~mvoJ'\11\4fl'l 10240 

1mivof 0-2187-0908, 081-6573909 1mi1-r1 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 

u 7:i;-'Yl flfl1wit1 ,i1n91 1h::m'l,l,1.J917Lfl"llrl 33719116462 
o o A ._, -.., A c' 

9111Jfl~1,Jn 01L11EIL~Eh'.l ,l,'.l'V\1910911919lfl • • 
I O ..... f' !" 

u ou1911 fl ff'mn ff..'.)'1.lfl7::1J1'Yl'l,l, 1Vl • 
February 29, 2024 

March 1-5, 2024 

Grab 

Unit Method of Analysls 

- 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 

Result21 

7.8 

0.02 

<5.0 

525 

375 

Lab-W 014/2567 

March 12, 2024 

February 24, 2024 

9:30 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

-

1,200 

500 

Remark : 1/ ll-i-::mflm::m1..i'Yl7VHJ1mtr773J'l!1~LU~::~..iLL1'ila1HJ L~!l-.l f11V.U'ilViimnrn•tfofl::3J1'il7n17LU'Yl1-.l1'l!1n17 

ITTV.71Jn17U!l-.lf1Ui1uwin11rnH'!ILLfl::m-i-uo..inuhL~!l-.l~-.lLL1'ila!l3JLUUYht Vi.fl . 2551 (LnfU.'t11lU1fl3Jff-.lff'il) , , " , 
2J ., . 1• .._ A._, • 'l ... r' ' ..J o ... .. 

V.!l-.lu~1J'iln17 1J71'-'Yl LOU L171lUL3JU'Yl LL81,1,'il LLfllJ8TI'il87 -;nn'il Lfl'!J'Yl::LlJ[J'l,l, 1-029 

Chomparec ate Chantaveboon 

TECHNICIAN MANAGER 



22135 'l!El!Jn1~mvm1't'l1 7 Ll!Jn 4 (U1\Ul'1"4TI'l!1) Ll'lJ1~',11'\llJ1fi L'JJ'11J1~n:il n1~L'Yl't'llJ'\11Ufl"I 10240 

1mi't'ln 0-2187-0908, 081-6573909 1mwn 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Station 

o o A &.,Q.,, A' 
~1rnu-n,1n 01LTlEILl!Eh1 ,J'1Vi1~0~,.~~fl • • .. .f ..i,-
1J1L 1f\4V'l'l,l,'Yl Lfl1'1n11 

February 23, 2024 

March 6, 2024 

Method of Analysis 

2. 1J1m~h1 hi (miwrn fl7lh::L~.i) ' ... Gravimetric,NIOSH 0600 

Standard
11 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 023/2567 

March 6, 2024 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Resplrable Dust : mg/m1 

2.941 

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 

1 ~ 
Chomparechate Cha'ntaveboon •, f 

TECHNICIAN MANAGE 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
"'"-'1.,,: G.r"f 11,, tf "-' tfoci.., 

1J 'ilt't1 3J "" Lil 'M> n 1 el 'M> L 3J 'M> 't1 ~ el 'M> 11 a LL 't1 'M> <Jl v 1 n ~ 
22/35 '!!!lun1~L'Ylv;n1"111 7 Lwn 4 (U1\4tn\4TI'!f1) u.'IJ1~i'1'l'linn L'!Jt11.rnn:u n1~L'Yl'Vi1J'l'l1\4m 10240 

hmi'v;rf 0-2187-0908, 081-6573909 1mITT1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

1J71f'Yl fl~1'Vi"J!t.l ,i1n~ 1.h::m'U.u~,-L~"llff 33719/16462 

L 'Vlifo-1 LL'l~'U.el~t'fl'VI m"jlJ"lfi4~~'U.LLel'U.~,SJf~ L ~ el el~t'fl'VI n17llfi el ff71'1 • • 
o o d &.,, &.,, - t' mu~~n,rn el1LfleJLllel'1 '1'1'Vl1~el~,.~~ci • • 

MEASURED DATE 

MEASURED INSTRUMENT 

February 23, 2024 

Sound Level Meter Model AGO 

Noise Level ( dB(A)) 

Location Interval Time 

Noise 024/2567 

March 6, 2024 

Level Equivalent (Leq) Maximum Level (Lmax) 

Remark: 

09:00 a.m. - 10:00 a.m. 84.1 98.4 

10:00 a.m. - 11:00 a.m. 84.4 98.7 

11 :00 a.m. - 12:00 a.m. 84.6 99.0 

12:00 a.m. - 13:00 p.m. 84.2 98.2 

'U~nmT1-1 Ta.i 
13:00 p.m. - 14:00 p.m. 84.4 98.5 

14:00 p.m. - 15:00 p.m. 84.2 98.3 

15:00 p.m. - 16:00 p.m. 84.4 97.8 

16:00 p.m. - 17:00 p.m. 84.1 98.5 

8 Hours Measurement 21 84.3 99.0 

Standard11 85.0 140 

1. 11 1.h::mt'lm"1Jff1fffinTrna::ti1Jfli-,J..1ui-,1.:nu L10,1mm~ui-::ti'rn«u,1-rluo1J'l.~ami1,1tii'nmi.~uY1ao~i-::u::L1a1mni1,11u'l.mLiia::1u . ~ " 
1.h::mt'I m iufl 13 nu11f11J 2560 

Chomparechate Chantaveb,oon 

TECHNICIAN MANAGE'R 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
'Ui-i;-n 13J~'1 L~'M, 1-nil'M>LaJ'M>n' ~ilWifiUL't1'M,G1 ,hn~ 
22135 '1!1l!Jn1~L'l'1Vrn~'l'l1 7 uun 4 (U1\l!l"'l\lTI'l!1) u'IJ1~-.i1"11J1n L'!Jfltmn:il n1~m't'l1J"l1\lm 10240 

tmi'l'ln 0-2181-0908, 081-6573909 Lmft"l1 0-2181-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

1.J11f'Yl flGl1'fi°.lf[J ,i1n~ th::m-u.umL&i"llff 33719/16462 

L '1110£1..:1 Ld~'U.£l~Wl'VI m·ni"lfii~~'U.LL£l-U.~1'll'i L f'j £) £)~ Wl'VI nTT3..lri £) rl1..:1 • • 
o o A .., &.,, A f' 

mu&i~1,in 01L11m3..10..:, ,1..:1V11~0~,~~t1 • • 
MEASURED DATE 

MEASURED INSTRUMENT 

February 23, 2024 

Noise Dosimeter 

Noise 025/2567 

March 6, 2024 

Position / Name Noise Dose(%) TWA [dB(A)] 

v·n!n..:i1tJtlfiu1i..:i1tJ1i;i~ 1 (rjnui'rim tiflltii::~1) 98.0 84.5 

vn!n..:i1m.Jfi1.m..:i1tJ1i;i~ 2 (f')rutwnti tin~1) 96.2 84.3 

~1im:1'W 85.0 

m111131u73fim1111n~ri'r;i: Complies with applicable Type 2 portions of ANSIS1 .4, ANSI 1.25, IEC 651 and IEC 804. Also complieswith OSHA 

Hearing ConservationAmendment, August1981 . 

>J1'1'lJ1U: - i1'tlJ.:imrih.:i1ui,iflri'u = 8 i1'tlJ.:i 

- Setting values for noise dosimeter are as the followings; 

• Range = 70-140dB • 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::mf'!m11rla-~mrna::fi11m!l..lLL1..1..111,1 L1!l..11J1i11~u1::iuL~tJ..l~tJ!l1JLiani1..1,fi'frno.~u.ia!lm::u::na1m1ri1..11u'luLL9ia::11,1 . ~ " 
1.h::mf'I nL 11,1~ 13 nt411flll 2560 

Chompare ate Chantaveboon 

TECHNICIAN MANAGER 



' al 
ftlrl~l-!1flfl 3 



.., ., . 
--

. 
1.flfl'l '1il'UflW.fll'N81tnfl 1'M1.J 'l'l£11fllff 1~rJ't11,U - .. 

- -- --
fi1111;t1 ! ~1:ii-3 fi11~0 s fihi~ ftl~Dtl 24 fi12'~ ' "' "' timiao 1 iJ * fl1liUltl l lft81-l 

l'rl13JUTilJ 1ilfl n.in;: rv1 
mgtm' ppm ~m; ppm mg/m) ppm . µgtm3 ppm mg/m) ppm 

Carbon Monoxide (CO) 34.2 30 1026 9 - - - i - - - Non-Dispersive 
I 

Infrared Detection I Nttrogen Dioxide (NO2) 0.32 0.17 - - - Chemiluminescence - - - - -

Sulfur Dioxide (SO2) 0.78 0.3U - - 0.30 0.12 - - 0.10 0.04 Pararosaniline 

Total Suspended 

Particulates (TSP) - - - - 0.33 - - - 0.10 - Gravimetric-High 
I I 

Volume I I 

I I 
Particulate Matter - - - - 0.12 - - I - 0.05 - Gravimetric-High 

I 
I < !0microns(PM-10) ,_ 

Volume 

I Ozone (0) 0.20 0.10 I - - - Chemih.im.inescence - - - - -I I 
' I Atomic Absorpion : Lead (Pb) - - I - - - 1.5 - - -

j i I 
I i _L_ i Spectrometer 

..; . . 
'n111 : ,Js::fllflfltu::01s11t1,siT~u1~~e11uM~'Jf1A 11u1J;i 24 vuY. 2547 

'IUJltll'tt~ "' flWQ~cJLS'Uli'ltu~ 

: 
1 Y Y r::,I o 41:$ QI «:. G 

fllf'l11lJL'UlJ'll'Wil~-:Jfll'l1flll-11W'Ylf111l.Jfl'W l !J:i'.itllfllfl' 'fJ~'11,Q11 l5 ~-:JITTL'll'flL'lWt'I' 

. 

./ 

_, .. .-.:.,.;. 



.---------MiNING ENVIRONMENT CONSULTAN7 CO LTD ., 

1::~1J1ml~ [dB(A)) 

I . '.i::~1JLffM~<lq'~ (L=) < I 15 

2. '.i::~1JL?Yll<l11'~tl 24~111.~, ll~cq·14 hrs.) 
...;._ _______ ..___ __ _ < 70 

w 
CV O 4 ,_ 
'll'UrUl'U fll-:ifll111iJ6..'.1'1'1'!, . 

"' 12 lJ'Ulfl1J 2540 

u .q O 4 -
iJ1~111u1:;v1unn.m11t1t111Y11L11iJo..:i11u 

fll'Hll11'UvliJlfl-:i !Jl'U ' fllillfl1§1U 

'hhfru 115 1~i11rn(1e) 

(Maximum Sound Level, Lm'.is) 
-

'.i::~rnfff.l.:im~v 24 ~ 111.:i 11-iLfl'U 70 Lfl<i1'1Jfl(16) 

) (Equivalent Sound Level, L,q.24 hrr. 

'.it~\Jlff6.:i1'Q~t.J 8~1111.:i 

(Equivalent Sound Level, L,,r8 hrs) 

iliLfl'U 75 LP19fL'lJfl(Ltl) 

~l'4L'!Jf1'1:Jl 1'Uo/i 29 ll'U11f'llJ 2548 

I 
I 
I 
I 

I 
j 

I 
! 

i 

I 
I 
I 

; 



..... ---------MINING ENVIRONMENT CONSULTANT CO.,LTD. --------

. 
V 4 o 4 4 

1-Jlvl'l§1Ufl11J.Ji\'Uff::lYl0Uillflfll'lY11!\11-J0~\1U 

' ..; .. " ., 
" ., fl'll1.Jil fl'll1.Jl11'1Je)~e)~.fllfl fll1'1111vl fl111.J(I fl111.Jl11'118~El~.fllfl fll1'11ilvl 

,. d 

<iiaan.JmAtfhnn) (iiaa11.Jm) 
,. d 

<iiaamv11Ao1,n;i) (iiaa11.JY11) (11.119'1'-11) (11.l"JVl'lf) 

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 :2=.40 50.8 0.20 



r---------MINING ENVIRONMENT. CONSULTANT CO., LTD.--------

' 
fll1HUilfl..:j1~ilJfl1llli..:i,ia..:i1ut1..:inil~1;1f11~Y11JAtl1lfltU'lllt'l~tllfll1 . 

' ., 
dB psi ..... "' r-ran1:::nunltlfl'll'U 

180 3.0 im-nY!1-:i1ifo,rn.1 

170 0.95 m:::,imY1'Uimy11~fl 

160 0.30 

150 0.095 m:::llflll~fl'lJl-:iffTU 

140 0.030 fll rJ;-:i 'I'{~~ tr1ifo 'l'{'ll fl WHI n::: fl 1 l 1J'U n tJ~ fi fJ Ill fl fl 1 l 'Yi 1-:! l'U 'lltl-:!'U l::: I 'VI l'lff'111 jtl 11J; fl l 

~ i,, (Occupation Safety & Health Administration : U.S. Department of Labor) f.J'e:UJ'i'I.J ~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 fi1~.:i-cr~~t1uflm-s1'Hihi-mi'lle-:iil-s:::1nl'!ff11i'ie11Jimf.Je1Ji''Ui~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~ilne~ti'f.Jf'h11'U~ 1~f.Jffl,rflfllll'l1iie.:i11i 'l)t)-:j'U':ii::l't1ffff'11ljtl11J!f11 (USBM. TRP. 

78 Safe Level) 

120 0.003 fi1~1i1Jvh i,fu fl1l;1Li'.1'1.H)'U~':ilf.J1Jlfl i rul'U~tl 1ile-:i1ih.1rnn'Ul'U"'] 

120 0.003 fll~ if fl i~i"U flll !e.:i1'i V'U II n::: fi, ~ .:i ~~~ ffl,r fl'cf 'U.fllVHrn:::mnJ'U aePI fi Vlllfl flll 

'Yi1-:i1wue-:iil1::avil'!n-11i'J'6111',nlf.le1Ji''U i~i'Utm'Yi1.:i1'U~e1ile.:ifi'U 15 'Ulii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fi1 ~ .:i tr~~ -ir,,r fl 'f!'ll t1w111 a::: m111,iJ a e fl ti f.Jlll nm, ·1h-:i1'U 'lltJ •:n.h::: I 'tl l'!ff'l-1 i' ie 111i n 1 

f.lt>1Jf'Ui~ 1'Uflllvi1-:i1t1~e1i1e-:i 8i1111-:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

.. 
mn : teflm:iil:i:::neum1ff1J1Jt11 2541 "111~1m1ile-:iti't1"'am:::V1m1nm-sH'1~~:i:::1fiP1it1-:i1t1mile.:iuiua:::mile-:iliu 

iuil:i:::1V1l'li'Vlf.l" ne-:im11Mile-:i1d m11'tli'Yw1m?i1w 



l 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

I. 

2. 

3. 

4 . 

5. 

I:. 

7 . 

8 

if flfllJt1a::nr (Colour, Odour 

and Taste) 

~IU'l1~ii (T'!!npcrature) 

... . 
fl'l11Jt'IJlJ fllYIUa::~n~ 

vc>ncit11-ua::a10 (D0) 31 

UIVfl (BOD) 

1111t1n,;amj11 lfliiYle11JlT~'111Jfl 

(TotJI Col:form Bacteria) 

ll'\Jflnt1onej1JiltHln lt1cil'laf11 

(Fecal Ccliform Bacteria) 

iu111m1 (NO>) iuwJ,u 

1u1fl~m, 

9. I 1w1J huiiu11 (NH,)1uw.i,a 

I 1lJlflll'JU 

I 0. 1 YllJc><l (Phenols) 

II. 

12. 

13 . 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

l1fl4lll'H (Cu) 

iimnn (Ni) 

11114fl1iii'I' (Mn) 

zr4n::ii (Zn) 

llflfltiiv11 (Cd) 

1t11Wt11Ji!'Ufll8fl'!ll'll1nulf 

(Cr Hexavalcnt) 

Pl::n, (Pb) 

tlnrn'YT4'1fllfl (Total Hg) 

rr,rn~ (As) 

1'!1a11ui (Cyanide) 

n11J.iu91111l'li4ff (Radioactivity) 

• ti114~m1tnh 

· ti1f4if111911 

l'fWUlfffll'n~Ua::n~'l'Y'Ufliiii . 
lH'ltl'hni~'l11Jfl (Total 

Orgaoochlorine Pesti.::ides) 

. . . 
1-11(;11f1-UtJOlll1YfU11umui,nh~l~'U 

filTIH 

P20 

P80 

P80 

P80 

I 

· ,nho 

0 

C 

llflift. 

, 4 • d 
1811.1'1.ta\J/ 

100 1.Jt'I. 

llf\Ja. 

11Jfllfl61Hl/ft. 

11n1a. 

,h::um 

ti 

1i 

1i 

1i 

11 

li 

ti 

ti 

1i 

1i 

1i 

1i 

ti 

ti 

1i 

1i 

1i 

1i 

1i 

1i 

lflOl'ntlll1'UAi~llA)I ,mm niruuh:um 

t1oannniummnlit.l1:1o·n1" 

i 

3 

5.0·9.0 5.0·9.0 

~6.0 ~4.0 

:1>1.5 :1>2.0 

:,. s,ooo :no.ooo 

:1>1,000 

5.0 

0.5 

0.005 

0.1 

0.1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0.05 

0.002 

0 .01 

0 .005 

0.1 

1.0 

0 .05 

I 

1>4.000 

5.0 

0.5 

0.005 

0.1 

0 . 1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0.05 

0 .05 

0 .002 

0 .01 

0.005 

0 .1 

1.0 

0,005 

I 

4 

5.0-9.0 

-(;2.0 

:1>4.0 

5.0 

0.5 

0.005 

0 .1 

0 .1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0 .05 

0.05 

0.002 

0 .01 

0.005 

0.1 

1.0 

0.005 

,h:u,n 

s 



I 

,hAu 

23 . 

24. 

25. 

26. 

27. 

28 . 

I 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

u1m91UtJtlUllT1J11umui,nllr-hAu (Ae) 

mw-rin111\Mu-1q.t31 
fllllnllllU.'IU1::U'l11flall'l11lll 

ft111H 
' 

fln.mn1i'1h::lnli 11 

mna flWllll'l~lZI .... 
th::u111 th::um 1.h::11111 th::un, th::uni CJOft 

1 2 .'.! 4 

fi~n (DDT) 1111t11111'111n_ ti 1.0 1.0 1.0 

u1e-,;"11t1t>al'11 (Alpha-BHC) " ti 0.02 0.02 0.02 

~t'lf\l'U (Dieldrin) " 11 0.1 0.1 0_1 

tlllRl\l (Aldrin} .. 1i 0.1 0.1 0.1 

11n.J,i1t1nefm,::un.l,nt1ne " l 0.2 0.2 0.2 
ti,.len ,'¥~ (Heptachlor 

&Heptachlor cpoxide} 

ltJU11!u (Endrin) " ~ 'uhn:.i110,innt111~R1llnflll 

I llll1\lt'l'Cl.lnf11'11tfft 

fan : 1..h::mffflw::nn1Jfllln.::rn1aa1Jt1l1,1'll~ uuut! 8 (YU\'. 2537) tH:Jflfl1lJf\111Jltn,,::nruGl~ff.'llff;1J 

11c"1::f m111'JWtnY1ti.:111Y, .;' e1J11~ .'l'if1~ Yi .ff. 2535 ,je,.. n 1i1u111J1fl:i J1UfJWZ11l'ni'-,hm Mn-1J,~,iiu 

;;Yil!Y11us1,sn,i'l!1"4!1Jfilll utl'111h::mmt1hl 1th1 111 Afm~ 16-1 M1u-ri 24 f1lJm,;ui 2537 

1nnt11l1~ : I/ ms11i.i.:1h::ml'l111Hi-1tl1/:h~u 

s 
. 
. 
. 

-
. 

-

1.h::urn~ 1 Muri m·rci,1J1litJOU11Y1.J1iitrml'lfll1JTilS1J'!rl9l1flo1h1fl\llmf,;f,1g1no\lmrn'Jmh::111Y1 

ua::rr11111mrlu1h:: 1a-nf,;qe 
I) nm1i..l1flfl11t'l::1Jnm11!'1u~twhumn.i11fe h~fl1lJi..ln9invu 

- ; - .: .,..,._ .. .l 
2) ms 'll UlU'YI 'U ~9l 1lJli nll"!Slfl'\J fl H\',1ll'lf'l91 'j::fl1Jl'llJJ llJ 

W' ., ... ., I : 

3) fl1l6\P01JS::1J1JtJl1fl'U'\l6~ll'IHHlJl 

,J1:am1il 2 Muri 11l'!n~J,~Mfml1if.:'01nn-amwm-1tl1:;1.11l'l ua::tr11J11tuiiu1h:: 1u"!Slf,~t> 

I) mn11Juit111a::uifot1 hwie~ihumnh,i{) 11flfl11Jtln?irivum,::Fi1um::mums 

,Jfm.l'{ ~tJt11ml'l'll1YT1 hlrieu . .., ,., ., . 
2) 011fltjlnll?\'9lTIJ1 

3) m1i..ls::11~ . . 
4) m:d ,mi 1llll:: rhnrnnh 

1.b::mn~ 3 Muri 11l'!ri.:J1~MflJJ,t~\l1no\lmrnm-11h:ann ua::tr11J110,;ju1h:: 1u"!Slf,~e 

I) nlltjl.llflfllll:'l::1.Ji1flt11Auie.:iJ.i1um1cu114o ht1fl11Ji..lnfirivuun::Fi1um::1J1Un1l 

i..lfmJ1 .:tJ11U11nJ1J1 hlrieu 

2) fl1l1fl\19l1 



MINING ENVIRONMENT CONSUL TANT CO.,L TD . 

• I "" i 1' • • : .; 1'~ : ,: "' !:It ✓ 4 1J1::mnn 4 11ufl 111-n,-:i'tllYl it11"Uu1n-:i111flflllnn1J'U1-:i1l1:;111n m1:;rr11J1rnm"Utl1:: 1oirnnrn 

-i) flllflUlllfllH'l::1.1nm11P1t1All-:Fh'Umnh1-ia hfl9111Jtln~nuiiua::fi1iim::mum1 

,H'mJ~ 'fltum'r'IJ1J1 it1r.au 
2) 011~9'1t'l'll1m11l 

tl1::1flY1;j s iAuri 11l1~-:iJ1~i~i11J,i-:i111nn11mrnm-:i'lh:a11Y1 m,::n111Trn1;'.lu1h:: 10~1~e 

m rn lJ'U, fl 11 

2/f11l1'UFtfl11Jl9'11jl'UlU'l'l1::iii1ma-:iJ1t11::uw1~ 2 • 4 rl111fo1111a-:iJ11h::111Y1~ I ,ir,;'.lu1tl9'11lJ 

lin1J,i1;; llf'l::lll1TI-lJ11.h::um~ 5 iiinll'f'l.lflth 

3/ ti, DO iihuntu<n1J19'1'!iJl'U~lt'{Ft 

1i 1uuitl9111J1i'!i11J,tl9i 

li' f.!Ull11,!ii,ra-:iJ111::pj'e,:i iu?l-lfl1l~tul11,!ii9111J'ti111JY"l~tf1'\J 3 6~ff11n1;a'1" 

• J1i\iim1um::Yi'1-:i1tJ,tl,re~ Ca<:O, iu1nt1ni1100 iirianfo?ivam 

•• J,;j~fl1l1Jfl1::~1-:iiu,tl,re-:i CaC03 ,n·.in-h 100 lic1iini'11fit-nm 

C t'l.:lffll-Jfc'llitJ?': 

P20 fi11llef1;u1mi'~ 20 111nn1-:;fi1,.ntui"lti01-ni'1i-i1111Ft~tfl1J111~1111rreueu1.:i~en'1v.:i 

P80 fil!Ut) ;, c;u l 'Yln~ 80 ll1flfl1'!ifl l'l.f'ltui,mh-iJ,i-:i'KlJYl~lfl1JlJ1~111l?fcl'U<l01-l9\t)l'lie-:i 

11n.1n. iic1Rnfa1fi911 

11ft . 

MPN 
d o d .a 

rnll .l'UCU . l110 Most Probable Number 



,, 
11'U1 G)(/. 

ll'lf O 11 '1 T)-!l1J fflfl 

L~{J.:J tiTttu,mnmflWt)llH1::::JJ1fl'in7111Jl11.:J1'1S1n1'iff1111'1.Jn7'i'lhJ-:if1lJ 

~l'Un'1tiTHUff'\JILn::::m1ilo-:inu1u1j,N~.:Jll'J,l~ijlJl~lfrhl . 

,, 
,, ~ QJ QI O ,Jlt a GI SI 1 

ml.Ju 11 ~'I.JU m1J'Vl1VW701'U1'1.J1,11n flff .:i1tYrnm,::::fl,J1\.Jlf'l11JJlf'l11lJn'1JJ1rn'\J v-:i,r1-:i1111:::: 
,, " ,, 

tl1rn,11nli.:i'\JtHi'jmmvn,ru lMih.h::::iTY1~flTVHilvnrn~1u1,r1m1tl1m,m1 ~.:iti-lJmnHmJi.:i 
,, " 

'IHl m fltll t)1 n111ii n H[il 11J 1'1 lti 1 '111 '11JJ7::::t'l'lJ Lill ::::ff{) f)fl ~ {J.:J fl'IJ tHll\J fl uwi. lJ il 11~ U\J u :t:'U\J 

u1tr'oti1u1,im1Jm1JJi.u1n,111 b (G>) 11'11.:J'Vll::::n'll'Uty~~hf,m,m, 'VI.ff. ~~12,o i'31Ju11111ml 
' ,, 

fl 'i:::: 'YI 'i 1,:i Vl i fl V 1 fl 'i ti 'i 'i lJ '111 ~ II fl:::: fi .:J 111 fl fl fl lJ 1,i {lfl 1 ll lJ:::: tl l '\J {) .:J fl tll:::: n 'i '.i lJ fl l '.i U 1lJ1,11 fl 

ti v m.h:::: m 1'1ti 111u ,i"r! 'ci mnru c;;°11 n::::lJ 11110 111 itl11.:i1'l11 m1rimi'ufl11-ll M nu~ 1u fflli 1101 t'{'ll 
' ' ,, 

un::::m1ilfl.:itiulu1!t:i.:i~-:i111,1"°mJ1~uvi1;1H ~-:i~fl hJil 

'Ut) G) 1ttomnniJ1::::mffm::::V1n.:it1111tY711fl'i'.ilJ uuuvi G>l2> ('VI.fl. (g,&<i'.ki>) {J{Jfl,111.J . ,, 
t1111JL'U'Vi'i::::ntiuty~~,l1m,nn Yi.ff. 12>d'.ki>o 

,, ,, 
-ifo 12> m1iltHnutl1mt11Jflnim,n-:n.i{J\l1m,11n 

,, " 
(G>) iim.11mc;i1nVJflDfl ,i'o.:i11-1u n-u'1-:iii oi.:iu~mnrnu "lviu'u ,i1n~h~uiim,-:i '1 iJ 1",! oon11 

' ,, 
b LJJ,l'j ~1oci11JtJ~~1t.J'l1rt);llJ \Jlilf-ltYJJ 'fl'il{J 1vhril o-:itiuii1li'il1muut1 fl L 11fl9flJfl.:i-u' l-3i1{Jfll 

I SI • ' ' JI 

(12>) lu mw vhfotl 11J1fl1?1{)Ql'Uii~ll11lt)t)d;i1n11u1nt11 'li'rn~ IJ-3'1::::~v.:iui'uu11 'Jtu Yi 91-:JU t) 
I ,, I ti 

, MtY.:Jfl111J111W 'li'Hlfltl-:Jl~{Jilt:i-:inu ii1 'If tl1 'llfltll{J'U vn 1,-rni,i' 11.J 1i.'U1J111W lii.:iti t:) . .. 
( g)) L 'U mw ~ timl7'1.Jllil1t'l~li1,'3lfli o-:irr11J11vNh tit1'3vi lnl'U flt:)'U fl1;)1~1.J 'IS1\.JU V'rn1JU1fl'UO .. 

,, If , • 

l11m'f!1n11u1'1l.ii!o1.Jn11 G>d'. 1'1/u~1m11 fln11~uvihitl'o~n11 G) mn.:i11Jm 1hu'lunniHhio . 
,, ., 4 ., ,, 

'U llJ lfllt'I ~,1~.:i1t1rn-:i?j1JU ,jjv 11.J fl ,i'o.:i\11tll'U flfJ'U n'i,11~ 'U 'lfl'U iio rnrnhnumh'IJ1vl1t'l'l1\.J 1 

1 I ,., I Q A' ct, I ,., I I j} ,Id : 

lJWWfl11 "& ICJflJ,il1Jm fl?JlJ~lJVI lJ'Utltlfl11 ci. ;)1'.il-:jll.J,i'.i llfl:t:lVlJ'l11'UlJfJ'l:t:fltl-:Jl.Jl11-ll::1J1£J'U1 

t1tlt1i11nu111wtiv 
' ., t • ,, 

(ci.) L'U mt1Hi 'l:t:'.i ::::~11n,1'liut:itl1U11i11t'l'H1flH11 'flaf11'HHJ~flO'UlfllfJ-I nuil1ovn hJ .. 
11~,i'u.:iil,11.hnu vi. tt'ml uMu1 1Y1t1ile.:itium Mi-rnif~~ .:i i.c;i~nn-:i 'hJl u 1.fo 



11tl'1 Q b 

'.i l'lf fl \Hll '4 L 1J ffl:11 \2>(il 'Vitl ll fl1 fl JJ Is>~~ Q 

" . ,, • .. 'l ,, "'1 'l ,, 
'lltl m fJWflll'i'lltl~lJl'Ul\ilTflVI~::; L'lnll fltl \ii 

J/ 1 JI 1 

(Q) UT1.mm1vi~::;iiunflfl~tl~Lriuu1vi1~~1um111m1::;l1fJtu~nllw::;~11nnrn'Ylfflfllm 

: _a I ... 4 o' at d.a::1 sJ ~ _J CV 4 o' v.l t 
'U l1J1,ll<l11'.i tHY1'U j l'llnl'H) 'U '11 'HJ t1 ~tl nl'.i 'IJ t1 .:J'.i ii VllJ 111.t 1VllfW1n1J nl'.i 11m 1::;m1 W ?1 miw::'11 tH'U 1 

~ . 
a iu A d, ,,., .., c1 

'\11t)ff(l11J\JtllJVI v1rnm-srnrn~fJWfl1'YilJlfl1jllJ lHln. 1300 - 2537 (ISO/ IEC Guide 25) '11m 

ff(llU'U ~ n'.ill Vl1l'i fll n1J1111v11?11 ~ fl1 llJL iiu 'l1t11J'11lJ '11~ n1nw cti' in f)l'.i 11?1 ::;11{1'U l'II~ 
.. 

mlJVll l'i 01 mtl ,rn~mHh,nrn 
JI • 'JI • · "' i ,, "'1 ,, c;lj O .. .. ., (12,) 'U1Ul'11?1ll ~::; '!1Ul flfl ,HJ~IU\J'U l'Ul1'1'1VIJJfJW1lfllltu::Vll~n70flll'i 

t " • JI 

l'll~Lflii iii Lfi'I.Jlf1ructi't1'41mrt1 ~f!\il'17lJvi rhtt'U\il i i"l"Wlll~l'i7'Utl 11J1\illfl'fi ~:: Hi'u1lrn1 'l~ vi' ,m.h::m,ril 
, j,I ct.J Q.I : O SJ O Q ,/ _, d ~ 4 

(m) \J VltHVIVI nm vim fllfl'.i\J11Jl'11'1 fl111'U\il ,1t)-J VI 11)1 'J 11 fl n::l1111fJtU fl n11 tu::'Yl lU 'U ffll 

, ""' ,. 'l I A o' d O 'l ti -: d , " "'1 , y 1~w -nllurn,w ll1nwnwcnt1'41tuJ"Q;-ltf'1mllVlflll1W\il 11t.J111,1111uu1rn,11n vi~::; '!fm flfl 11 
.. 

" .I "' VI 101J 'I:; tnl'f'U 

1 ~ JI ~ G\ '14 o' CV 

(d) L\J n-:niHrnr111JJ ilLU\J nrnvif vw1m1.hm~m, t11~rl'~ L l11Lf1'.il::;'11fJW flfllltu::m-i 

-., ct ~dd'ltl1 st fll;f. ., ., di dct 
UflL'1'.i/LL Ufl'\111 '.ion \ii vio,i t1~1J fl wn mnu::;'Y11~u fllm /11 UflVIL'HI . t:i.iln'U Lntu ~ fi 111'U <;J~llf lJ1::rl'1J . .. 
'1l1J'firi1l11.J\il Hl-1'101h:m1ffu 

'1it1 a. m1~1~;uV116iutloJ1rn,11n 
,. ,, I Sf 

Q.I a 4 ., ~ GI ,!I o d ., I 

(Q) 11M fll'.il~ l::'U 11J1vl lfl '11 H111''1 .:ifll :i'1'il ,1-llfl 'jf).:J quu 11.Jl \ilHI '11 Hl'\1 fl-I fll'J' 'lftJlJ 
• ,, t ,, ,, 

1l1\.JU 'j~ n 01J'IJt1 •m11t1~ l;!1J Ul1Jl'illfl°Vi t) ~i 'U 1fotl 11J ,~,ri llv .:ivhfll'.i '11,,iiu 'Yl1ai uu otl,m~,n 

~,1::i~J1L~t1tn':itpJ1flm11lm1 

(12,) mahL4o~n'UVl1Vl\JUVJ11Jl'i11fl i tt'm::;'ti11~Vfll'.ifl1\Jtl1iinJvJ1mfllfl 1Mii 
.,cS d f1'I ?t CV I .l Q Ci ~ ,JQ 9,/ )1 ,d l/i 1 j,I l 

~'Uflfltl'.i'U 11rnm91r1no1u LU'U mv1<i111•1rn vnu'Yl1 o 1,w11111m1lJ1 'IJJJ'll'U '1Jt1-Jt1 nti'J'\.J 111ut1vn11 

~o iinfinfll~tlnm 
~ ,, ,, I 

(,;n) f11V'Hn~fll'.ifl"lUU11'U'l..ltl'lhl.J1fllflv1111 (12,) ~N1himrvi~H'lilu'min11 Qi.!!, ri11JJ~ 
~ ,, JI • 

ll~'J~Utl,, 'U 1.h:11.hl.Jl'illatJtlfl'VI ~~1.J 11'lJ\il nnu fl?HJ1'U 

.A : .;fo t/. lfl'J'tJ~tlU'Ul'I.Jl\ilTfl 

( G>) ~v.:iti'1-itp.lmw l1ltliu "11\J'lltl~Lflit1-i~mr, 1 'ttt'l'::tl1\il rfou lrin-i l 1J1 uti t:iif 1m,11n 



,11!1 G>CY 

11'lffi\)~1111'1.Jmn 

II J JI t tJ , JI 

(lil) iumr~\il~-:i1r1ro-:i~ml1flmn1r1 \)::;~t1-:i~lilitHlithntiotl1u1,11m::r1i1-:i1r110-:i~utl1nu 
f/ I JI I JI 

i1iiml 7U1Yl1c1 l tt'ml 'U L~ t1i10-:inuii'1 lYt!, l1l01Jc1ff1'jij'U L,1\)lfltl1tl'U t1m'I! 111.Jiuiiml 11J7\il7fl ,~ 

,, Q ": 

'lltJ b nnmn i'l1'U7U1\il1c1 

' .. ,, 
~rn.J v\nrnl'li''Vl u,mu 1mYl11H11r1u \ii iYl t1l'i111 u:::ll 7'1J tHfltu:rnnlJ mrtl 11J1\il1c1 

.. ~ ,, 
n11 t1 \ilm1rni ml 1111Y11c1~1t11tH1m1J11rnl11.J -:i ~o-:ioYl ncirni-:iu~ ti'u lio \)\J ~nh m.io . . . 

1111J11'cim ntucti' it nn un::1~ t:J u L 'IJ~nrnl'l i''Vl 01 mtl1U1\illflt17l1'U \ii llilt1ihh-:it\l1::tl1mfml 

1rh.1~fl11JfJlJ i'1Jflvl'llOtJL'Ufi1lf;Jvlflfl1J'Utltl1u1,11c1 J-:i il ~o.:ivill'U'U fllH\10 i~fll'j ti1n11 ~ll?l'IJ6.:J 

~ f o ,, d ..s Q,,I tJ ,,. .J s,.j Q,,I : • I e tJ d 
vt'U n-:i,u u 111wrnnh:: \)1Yl6.:Jl'l 't'!ltJVfU n-:i1u1 '11'H'Ull'1H9f.:ivrn nnuu 1m,11c1 ur:::\l 7l'lt:i-:il'l'IJtJtJ'1lJ7fJ .. ,, ' ,, 

(ls>) ,i1.:i1 \11::il 1m,11twi11J (lil) 1-i't:i.:i1ih.1~'Vi6 fitJ~nnrni''Vlo1mti 1mv"11c1 eeni1tl'-:itf t1 

forn.:i itt' ,111Jr1nmntu<\1 nm1 11c1::1iou 1'1l~'Diu~m1JV1i' vw1nnl1m,nnfi111u,1 

IJtWo ,: ci-., : o 
(c:n) 11tJ.:J \l\il'YI 111 tl-31'U fll'I~vl flfl'U 1Jt) 'U 11J7'11fl 1111.JLl tJ Ul'l flllJVl l'Vltllfll\J 11J7Yl 1fl nl't'!\J vl 

ut\' 1ti u 10.:i1u rr-rnri 11 i M vt tl' n-:i ,u J 1m,11 c1 th::~ 1~ n.:i ~ mu 1 u ~ i'u urn1111"U 'J 11n nu 

I : t,I d 
1JEJ'Ulll1\il11Ulc111ff1 \l 

., Q 

6'U-:ifl1lH1L IVl'Vt'f!l'l'U 

., Qt ., Q ~ ,,, 

:ijlJ'U'1111n1rnr:::m1n11V101nHi:ir1J'l17(;lU'cl::ff-:iu1Y1nt:J1J 



. . 
• cl "" .. "i ,,, 

1Jl9l"i jl\n.tl1Jlvllil'fl il:: &'VU"i Ultl ~ 

tJWD n1tw::m-1 fl um rn 

')1fJft11 

ff (Color) 

m1JJ~'U (Turbidity) 

i'l11JJl~'Um'~Hl1-3 (pH) 

., .. 
f)WlltlMW::m-imu 

')UJfll'J 

ll1~n (Fe) 

111Hn7Ufl' (Mn) 

'tHJ-311¥1~ (Cu) 

ff.:in::n (Zn) 

inni91 (S04) 

fll!OlH1 (CJ) 

vliJOOi'l'~ (F) 

iUL91Hl (N03) 

"· ..J lflWcrl n1't11UlYlllUJ1::U'IJ 

5 ( l1U"llJll't'rnviuJJ-lmrnar1) 

5 (l1U1(Jfl11JJ~U) 

7.0-8.5 

•• ~ 
lflW'rlft1'11'M~Yll'l1'1J1::tnJ 

(ih,nni'JJrionm) 

hhnu o.5 

'hhnu o.3 

iihnu 1.0 

ili,nu 5.0 

ili1nu 200 

'l1itiiu 250 

'lli1nu 0.7 

ili1nu 45 

m1JJm::r\'1-1l't.:i11JJ~ (Total hardness as CaCO 
3

) 'l1i1nu 300 

fl11JJm::~1.:icnn 11i1nu 200 
(Non-carbonate hardness as CaCO

3
) 

iHJJ1wJJ1~tnil't.:i1111~~n::1nui~ 
(Total dissolved solids) 

mwarialj1tn.1q,rq(>'I 

15 (Mil1u11vtnviu1J- lf'lrnrn~) 

20 (11U1Vfl11JJ~'U) 

6.5-9.2 

1nw-rioiJ lai.11.:iq~ 

(i1nnni'11rionm) 

1.0 

0.5 

1.5 

15 

250 

600 -

1.0 

45 

500 

250 

1,200 



fJNOOl:1at:::~1i'.h.rnll 

":iltlfll''i 

t'l'l'rn'IJ (As) 

1'll'Vll'U'1 (CN) 

,1:::n1(Pb) 

iJ1t1'Yl(Hg) 

llflrlliiUl.J(Cd) 

;nlUllll(Se) 

.., .., ~ .... 
fJ\llDOllOl::YIHllfllfl1/llllf1Yll1rJ 

":ilrJfll":i 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E.coli 

J. ...i 
1nNcnOlf Ta1Jll'1qA 1nwcnm11l4AYll't11J1::irn 

(iiniini'lJ~{)ft,11) (~flftfllll~{)iifl'i) 

,, l h;f, 

fltH 1J IJ 0.05 

,, i .... 
,lf)'1 lJlJ 0.1 

,o.,,11m 0.05 

t/ 1 'd M'1 IJll 0.001 

JJ 1 fd 
~HH llll 0.01 

'J) , 14 

f10'1 lllJ 0.01 

d • .. mwari 01 '11u~Y11 ·t11rnanJ 

hhnu 500 Lfl 1ni1,io?,JnlJli'l'fll'lf'U~llJm 

JI I I JI ,I .m, 

uoun11 2.2 ,1o·nw~nmfl'm'b'u,11lJ~'i 



,, 
't1Ul r.,~ 

n'!fn\l\11~l1Jfl\11 

" ' , . I 1"-1 ., """' "" ., ,, 1 -l11Jl(Jl}1~ :- IH,JHfl 'Un11u'l"::fllfl '11111::mfl1lll1JU flt) l'UO.:JUlOHflnlmU'fl llfl::lJ1'1Hlll U'l'1H1'1flnl'l' 

riTnf 1J nm'l !FlflU~ 1Ut'f1lll'HU?f '1Jllfl::m'l'il 0-311 u 1 UL~ 0-3~ -3111Ylti' tllJli'l uih1 9171.n.l-s:: nlfffl 'l'::'m 1.:Jf.l Ylffll1fl'i'HJ 

. " 
utluYi r.,l21 ('r'Ul lm~<i'.lm) OOfl'111lfl11lJlu'Vi'l'::'n'ruty(U~U11.J1Yllfl l'l.ff. lm&l2io ffllfl1'S1.lf1.Jtll.:il1ifllntu~ 

., 
<> i" o 1 Sid ., _, !'I ~ ., 1 o SI 

fll'Sliln 'lfU 11.Jl,ll(I '11llfll11JIHJJ~ffll 1m::ffOY1tmtHflllt'l'tll'Ufll'j'tU IU1J~111u ¥1Vflll1UYI Pjfl11JfJlJnTHJYlmlll 

" " ' • ' • • I ., • I " i .,,. ,, '"' 
'IJ OU 11.J1illfl'11lJ'IJ'Ulil'IJtH1HJ'U l\JlYllfl (II fl Oil~ U 1J 'S 1J1J~ -3 'IJOfl 1 llJ '11 lJ?\11JJ ~ n'10-3"7JJ1J 1'1 'il ~ VI 1 
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' ' ... I ~ ii ~ ~ Q.I .:,, d Cl, v 
gj l ';i 1"1 n1 u 'i ltl fl 1116 fl tf 1 'i tffl'IJ l'Yltl 1J fl 1 UI \) flgjt) .:J 'II 6 .:JI fl 'i 6 .:J'IJ 6 gi 'i 1'il 1 YIU tt:: gi 'i 1 'ii 11 fl 'i 1:: 'H fJ t.lUll't'i tT .:J 111 YI tl t) 1J 

1 1flfl11g} 1 'Hl'Jvl 

- Total Suspended Particulates 

- PM-10 

.., .., .. 
1111g} 11~ 1vl 1::v1 'Ulfffl ~ 

- Leq. 24 hr 

A d : 
t111gJ1'J~11fl11::'ViflflUll't'nfl 

I. pH 

2. Total Suspended Solids 

3. Tota l Dissolved Solids 

flNilrn01nu11imf!rn'l.h::t10'Um1 

- Respirab le Dust 

- Leq. 8 hr 

- Noise Dose 

.., .., ... 
n11gin~1v1111~mm::mou 

Peak Particle Velocity 

Frequency 

Peak Displacement 

Peak Vector Sum 

Air Pressure 

4 4 QJ 

lfl10~'1Jt)g}11~1vl 

"' "' ... 'lltllfl1tl~'IJt) 

- High Volume Air Sampler & Blower 

- No. 12, 12 

- No. 20, 20 

-No. 2 1, 2 1 

4 4 ~ 
'1101fl1t)~'IJ0 

- Electronic Balance SIN.14245322 

- High Volume PM- IO Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. 2, 2 

- No. 23 , 23 

- No. 24, 24 

- Sound Level Meter SIN 12202 1 

- Sound Level Meter SIN 122023 

- Sound Level Meter SIN 162035 

- Personal Pump SKC High Flow 

SIN .20 18050304 7 

- Sound Level Meter SIN 090148 

- Noise Dose Meter SIN QDAl 10038 

- Noise Dose Meter SIN QDAI 10039 

- lnstantel Model MiniMate DS-077 SIN 

5279,5439 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493 .0613 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493.0613 

- Electronic Balance 

S/N. 14245322 

MM_S3: SILAPICHAl/2024/FEB/CAL.DOC 



AIR POLLUTION MONIT9RING EQUIPME,.T . 

I 

TIS<:H EMYIROM£HTAL, IMC, 
145 SOUTH Mr,UH AVE. 
Vll.l;AGE..O, QZVIES, O" 45002 
511.417.9000 
877.283.7610 TOLL FREIE 
513.467.9009 FAX 
WWW.TISC:H•EHV,CQM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-502SA 

Da.te - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch Orifi-ce I . D. -

9833620 
14.13 

PLATE VOLUME VOLUME DIFF PIFF 
OR START STOP VOL!JME TIME 

Run# (m3} (m3} (m3) {min) 
-------- --------- ----------- --------- ---------

1 NA NA l.00 1.4110 
2 NA. NA 1.00 0.9950 
3 NA NA 1.00 0.888-0 
4 NA NA 1.00 0.8450 
5 NA NA 1.00 0.6970 . 

DATA TABULATION 

(x axis) (y axis} 
Vatd Qstd Va 

-------- --------- ----------- --------- ---------
0.9800 0.6945 1.4030 0.9957 
0.9760 0.980-9 l..9842 0.9916 
0.973-8 1.0966 2.2184 0.9893 
0. 972·8 1.1512 2.3267 0. 98-83 
0.9675 l. 3881 2 .806·1 0.9830 

Ta (K) -
Pa {mm.) -

METER 
DIFF 

Hg 
(mm) 

---------
3.2 
6.3 
7.9, 
8.7 

12.7 

(x axis) 
Qa 

---·------
0. 70:57 
0.9966 
1.1141 
1. 169-6 
1.4103 

298 
748.03 

ORFICE 
DIF.F 

H20 
{in.} 

---------
2.00 
4.00 
s .. oo: 
5.50 
8.00 

(y axis} 

----------
0.8926 
1. 262:3 
1.4113 
1-.4802 
1.7852 

------------------------------ --------- -- ---- --- ------ -·--- -------- ---
Qs-td slope (m) -= 
intercept (b) = 
coefficient (r) = 

2.02255 
-0.00092 
1.00000 

Qa slope t~) = 
intercept (b) = 
coefficient (r) = 

1.2664-9 
-0.00058 
1.00000 

------------------------------ --------- ------ . -----------------------
y axis= SQRT[H2O(Pa/760) (298/Ta)] y axis = SQRT [H2O (Ta/Pa)·] 

CALCULATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg) /760] (298/'.l'a} 
Qstd = Vstd/Time .1 

Va= Diff Vol [(Pa-Diff Hg)/Pa] 
Qa .. Va/Time 

For subsequent flow rate calculations: 
' 

Qstd = 1/m{ [SQRT (H20 (Pa/760) (298/Ta))] - b} 
Qa = 1/m{(SQRT H2O(Ta/Pa)J- b} 



.. 

.. 

. 
"' C 
.2 
! g-

AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENVIROMENTAL. INC. 
145 SOUTH MIAMI AV£. 
VIUAGE Of' CLEVES, OH 45002 
513.467.9000 
877.2.63.7610 TOLL FREE 
513.467.9009 FAX 
www.nscH•ENV.COM 

5.0 .,...,....,..,.,....,,.,..,.,.......,rTTT,.,....rTT'l.,..,...,.,.,..,...,...,.,.,M"TTTTT......,"TT'l"TTT'l"T'TT..,.,.,l'TffT'l'T"......,"M'TTTT'l'T'n"MTl"T'TTTTT'1rTTTTT" 40 

4.5 +H-ll+t+++H+H,i-+++H+++t+lf+++H+++H-l+t+ll+t+l-++++H-l+H,l+++H+++t+l++I-H++H+++t+lr+H-H++++H++Hf++ff- 36 

4.0 +l+I-I-H+H-I-I-H+H-H-H-I-H-H-H++fiH-HI-I-H+H-H-H+wlf++I-I-H+H-H-H++-filtttH+l+H-ttH+H-11+HH+li-H+l+H+32 

3.5 +H-+++l+Hl++++H-H-H+++l+fil++++H-H+++l+l+H-H+l+H+l+l+Hl+++t+tll+ttttt-H-tt+t+tt+t-H+tttil+tttffil+tttt- 28 

3.0 24 

2 :c 
2.5 20:S 

:c ., 
= Cl ,, 

2.0 16 

1.5 +H+J+l+Hl+++!+fil-l-H-l-l+l+H+H-l+fi~l'l+ll+H-l-l+II-I-H~l-l+l.141-1-1-1-1+1-l+H+M-~l+H~l-l-l-l+++I-U-l+++I+ 12 

·1.0 +H-H+t++++H,H-H-H+l+H+++H-+-IH+++l+H-K++-1-l+H+++H-H+++I-U-l+++~-.+~H+++++H+++++l+Hl+++H+l,I- 8 

0.5 tttttt,Htttttttttt+HtttHtttffiHtttttttttlttttt.llffiltH+H,ltttt+tt+H-t+Htt+lttttttt-H+H-Htt+l+H+ 4 

0.0 +u.1.UJUJ.L+,1-L-1.u.LJ.L.i+JJ.L.L.U.1.J.4.1UJ.L.U.U-4-LU.U..IJ.Ll4J..LLLUJJ..l.lµ.Ll..U.UJ.LJ.WJ.JJ.L.u.µ..LLU.1J.1.4JJ.W.LLJ.1+ 0 
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) 

j--+- Qstd --.-0.a ---Qstd vs deltaH ! 

" y-axis equations: 
Qstd series: ✓AH ( ~) ( ~) P s t d T a 

Qa series: .✓(t:.. H (T a Pa)) 



CAL 
Calibratech Co.,Ltd. 
7 ii 06-7 Moo 2, Sukhaprachasan 3 Rd. , Bangpood, Pakkred, Nonthaburi l ll 20 

NSC -TISI-T!S1702·5 
CALIBRATION 0030 Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@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 

60-200157-1 

Special Lab Envi and Consultant Co. , Ltd. 

4 7 /91 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, 

Specia l Lah Envi and Consultant Co .. Ltd . 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 20 I 7 

Ak.aradath Thippichai 

(28.5 to 28. 7) '' C 

46.5 to 49 .7) % 

J0J 1.0 mbar 

Page 1 of 2 

In-house method CAL-M2001 based on UKAS Publication ref: LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : This certitication is trnceable to the lnternationn l System or Units 

Standard Weights 

J..!2liQ.,_ 

E26J-E262<1 

Cert. No. 

( 02162446 

Due Dale 

16 Nov 20 17 

The Uncertainties are for a confidence probability or approximately 95% 

Traceability 

National Inst itute ofMetrology (Thail<1nd), (NIMT) 

Approved by : 

{ Surachai. Prn1111hong ) 

Technical Manager 



CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkre-0, Nonthaburi 11120 

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, ca libracecl1-cal@ho1mai l.coru 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page 2 of 2 

Result of Calibration : Without Adjustmen t 

UUC Condition As-Received : Good 

Departure of indication from nominal v.a lue 

Nominal Value Correct ion Uncertainty 

(g) (g) ( ± g) 

0.00 1 0.0000 0.0001 1 

0.01 0.0000 0.000 rt 

0.1 0.0000 0.000 11 

0.5 -0.000 1 0.00011 ... 
2 0.0000 0.000 12 

5 0.0000 0.000 12 

10 0.0001 0.00014 

50 0.0005 0.00015 

100 0.0011 0.00022 

200 0.0022 0.00039 

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2. 11 , 

providing a level of confidence of approximately 95% 

Eccentric error 

Repeatabil ity 

Load test : 

A B 

·0 .0002 0 000 I 

Load test 

Stdev. 

50 g 

C D E 

0.0004 0 0000 0 ()()(1() 

200 

0.00005 

g 

g 

· oOo -

g 0 t\. 



~ g.., I O Q.-" Q.-" tf 

'Yl1'11'l\•UITMi,nn~ u~ ~H.l'WZ$~U@l'M,'Yl Blue Consultant Limited Partnership 

32/751 nu"1h::,r1afif'I LL'll,,l'ri,:im L'll~'ri,:im m,:iL'Yl~ 'i 10140 
q q q q q q 

1 m . 0-2873-6045-6 1 'Y\'l t;'11 0-2873-6046 

ia,:ill~u1im11Lm1::~Lan,ru\ua~qi1~~,:i1u~ 22 ;,:i~1flll 2566 

Instrument: Sound Level Meter 

Date of Calibrate: January 9, 2024 

Calibrator: Sound Ca librator 

CALIBRATION REPORT 

Manufacturer: ACO Co.,Ltd. Model: 6236 

Dued Date of Calibrate: January 9, 2025 

Model: ST-120 

Calibration Report 

Serial No.: ST120C0267E 

Manufacturer: Scarlet Tech Co., Ltd . 

Range of Calibrator: 94.01 dB 

No. Serial No. Before Adjust After Adjust Inspection Result 

14 122021 94.0 94.0 Pass 

15 122023 94.0 94.0 Pass 

22 162035 93.9 94.0 Pass 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18 , SUANLUANG , SUANLUANG BANGKOK 10250 

TEL.0-27 17-3000-24 FAX . 0-27 19-9484 

NSC-TISI-Tl517025 
CALIBRATION 0008 

Cert.No.: 16CH 1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No. : 

Manufacturer : 

Made in: 

Submitted by : 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

Calibrated by : 

Approved by : 

} Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun, Muang , 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage ca librator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 

Thi s certificate may not be re prod uced 01her than i n full . exct:pl with the pr ior w ritten 

,, pprn va l o f the head o f Cor porate Serv,~e, 3 Eq uipcne nr C a li bratmn dnd Testi ng Services 
--- ---- ------·---

A 0050-392 
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Equipment: 

Model: 
Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Model 

7418 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

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 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

3. This certificate was certified only for the instrument we calibrated . 

4. This resu lt 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 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

a 0761295 
-----



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 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : --------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 
0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 
( oc) 0 

( ± C) k 

0.001 0.20 2.00 

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 0769697 

·1. 

;.i-



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 : llrfilllEHHIHIIIU 
• S V 1 6 0 9 2 J O 0 2 5 • 

Object I Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number : 1228510730 

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 : NIA 

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 contenlS of this certificate may be published Of reprOduced or passed to a third pany onty in full, excepl with the prior written approval ol the Cafit>ration Center. Memer.Toledo (Thailand) ltd. 

FOaJC by Mc,m.,, 1 oledo(TtwANI) l fflllto Rell' . 21 
Th• • a,1 orll)II\M documtfll 



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://w.Yw.ml.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 

Page : 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

. 

. 

Uncertainty Coverage Factor 

(g) k 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 

0.00014 2.0§. ~ t· v 
0.00020 ~-

!<' ?' ,1, ,! , 
'<l'~ ,,,;2:bi , , .. , . 

i._ s-· -~ °T);t_. 

'li / . ~ 0.00027 __ Ii!~ -~-0\ ~~- ' 
0.00034 -j. ... {(_foo 

. -,., ~· . -,~ -:«·""""" 
'1> ..,,, 
~' 

~.:i. <~:: ",. t~~i'i.: 
()' ,f 

(~~ ~ 
-~· 
% 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by~overage factor,k 
f , 
gJ,. 

-:::. 
ll> 

¼. 

as per listed in table above.which corresponds to a confidence level of about 95%. ~ _,,,...) 
It! ··, .:, . 
~ 
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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 : 

Model : Al204 Serial Number: 1228510730 

For Weighing Range 2 

CCW - 4192 -16 /C 

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 

~ 
CZCSJ 

D 

I\ 
~ 

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 g 

Position Indication (g) 

1 100.0000 

2 100.0002 2 

3 99.9999 3 

4 99.9998 4 

5 100.0000 5 

Max Deviation 0.0002 Max Deviation 

fh•osMlonolnlll~ 

. ' 



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 : 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 Serial/Control No. Certificate No. Due Date 

Standard weight set METTLER TOLEDO E2 1mg-200g WS22 M151119 Apr 25, 2017 

Humidity & Temperature Meter VAISALA HM34 IN24 16H405 Feb 07, 201 7 

Measurement uncertainty : 
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) thn;,ugh Technogy Promotion Association (Thailand - Japan) (Calibration No.0008) 

End of Report 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

/ ·"' 
f i\ 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX . 0-27 19-9484 

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 % . 

Th, s ,en, fi,a te may not be reproduced other than in full . e .,cept with the prior writ ten 

appro , al of the head of Corpo rate Services 3 : Equipment Cal ,hratwn and Testing Serv ,ces . 

NSC-TISI-TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 ";j 
Page.: 1 of 3 'i.~. 
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Equipment: 
., Model: 

: , Serial No. : 

ID No.: 

Manufacturer : 

Received Order : 

,; , Condition As-Received : 

': Calibration Date : 

/i. Reference: 
: Procedure Used :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

'./~ measurement method with Data Acquisition which connected with Resistance Temperature 

':·~ Detector ( RTD ) . 

.,. 1. The temperature scale used was based on ITS-90. 
t~ . 
. ~ 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. 

··. 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 Environment during calibration 

'. i,.t J. 

H 

w 

Probe Installation Details : 

a = 

b = 

c = 

5 

5 

5 

cm 

cm 

cm 

Temp.(°C) 

REL.Humid .(%) 

AC Supply (Volt) 

Dimension of Chamber : 

D = 0 .33 m 

W = 0.40 m 

H = 0.40 m 

Capac ity = 0 .05 m3 

Beginning End 

32 30 

67 61 

230 230 

Position : Ref. Std./1O No.: 

14RTD101 - - ------. ·-
2 14RTD102 

1--- -----1----· .. _______ _ 
3 14RTD103 

----·- ••--- ----
4 14RTD104 

- ----· -- .. .. ··- -· .. - - --- - ·--
5 14RTD105 

6 

7 
-- ·• - -· . -

8 

9 (ref.) 

14RTD106 

14RTD107 
--·· ---- ---- ·-

14RTD108 

14RTD109 

a 0759611 
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, . Equipment: 
'.i\ Model: 

\ Serial No. : 

/~ ID No.: 
· .. Manufacturer : 

1 Received Order : 
,&'t 

l~ Condition As-Received : 

'i Calibration Date : 

'if Reference : 
\' Result of Calibration :­

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

( * ) Without Adjustment 
. t 

; Function of UUC* : Temperature Source ,, 
"'·. 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 ( °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 103.9ss I 103.6ss I 103.960 J 103_931 J 103.616 I 104.597 I 

{'t This instrument was control by temperature controller Sigma, model SFN48. 

, Average* : The average of 30 values in each position . 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±oc) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

-"/; Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 
C C 

_; 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 . 

. h Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. 

,../4 UUC* : Unit Under Calibration 
. ' 
:;._' Note : The reported uncertainty of measurement was included stability 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 %. 

-o0o-

··, I!> 

a 0759612 



Blue Consultant Limited Partnership 

32/751 ri¼¼1.h: "Jl'10Yif'I LL'JJ1.,:ir\.,:im L'JJil'Yi-:im m.,:im-w<J 10140 
q q q q q ct 

1 m.0-2873-6045-61 m~11 0-2873-6046 Email: Blueconsultant2546@gmail.com 

i0-:iuiju1im11Lm1:iLeJn"ll'¼L1Jel'4qj1ilf:l-:11U~ 22 ;-:ivnm.1 2566 

Calibration Report 

Personal Pump 

Manufacturer : Sensidyne Instrument : Abatement Air Sampler 

Model : BOX II Date of Calibrate: February 20, 2024 

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 

201 80503047 2,500 cc ±50 

Reading Value 

2,512 

(-u1-.i~11i'.li,ir;n 'il,r-ui;f~1rrruiu) 

~~i,in11~'iJ-.itJ~u1in1r 

Drift Inspection Result 

12 Pass 
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\111'1\ll""' ",nn<vl m ;;1 flelWlHHt@lWYI Blue Consultant Limited Partnership 
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ia..:,u~u1im11bm1::~bEln'l!UllJEl'!¼tll1 'il t'l,l ')'l,l,~ 22 ; ,lVi1mJ 2566 

Instrument: Sound Level Meter 

Date of Calibrate: January 9, 2024 

Calibrator: Sound Calibrator 

CALIBRATION REPORT 

Manufacturer: ACO Co., Ltd. Model: 6236 

Dued Date of Calibrate: January 9, 2025 

Manufacturer: Scarlet Tech Co. , Ltd. 

Model: ST-120 

Calibration Report 

Serial No.: ST120C0267E Range of Calibrator: 94.01 dB 

No. Serial No. 

2 0901 48 

6 090158 

10 122020 

Before Adjust After Adjust Inspection Result 

93.8 94.0 Pass 

93.9 94.0 Pass 

94.1 94.0 Pass 

1b1\ill'i.lU9lhii ;:~ i\llUClU!!1'11f!\ 

itJtrn.J~'il..iulj. u~n11~1..i11u~'l tJ~1n111 u~ ~Mt O kla u- L l ANT 

. \.imitr.ul Po1•tnt~$Mlt 
.,.},._ 

' ~ ··· ·· ··· · ··· ····· · : .. ...... ... . 
('W1~~1'lilr;i r;i1 'el 'U'Wl,l~'ljjn.J'Dll ) 

~r.i'r;in11iX'fl~1.Jij~n11 
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Calibration Report 

Noise Dose Meter Quest Q200 

Instrument : Noise Dose Meter 

Date of Calibrate : January 8, 2024 

Calibrator 

Manufacturer/Model : QUEST/Q-400 

Instrument : Sound Level Calibrator 

Model : ST-120 

Range of Calibrator 

Sound Pressure level : 93.96 dB 

Calibration Report 

Serial No 
Nominal Range 

dB 

QDA11 0038 94.0 ± 0.40 

QDA110039 94.0 ± 0.40 

Dued Date of Calibrate : January 8, 2025 

Manufacturer : Scarlet Tech Co. , Ltd. 

Serial No. : ST120C0267E 

Reading Value Drift 
Inspection Result 

dB dB 

94.1 0.1 Pass 

93.8 -0.2 Pass 

.... .. .. ~ .:~~---· ···· ··· 
(U1--l~1'l'U~Wl 'fli!Uvl'11'l n nJ'l!tJ) 

~r.r~1111iXt1--lUD1J~ll11 



Calibration Certificate 

Part Number : 

Description : 

Date : 

712A0101 

MiniMate DS-077 

February 18 2008 

Unit SIN: 5279 

TEST REFERENCES* Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & Kjaer Power Amplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Charge Amplifier 2635 

Bruel & Kjaer HPMC 4221 

Brue! & Kjaer Mic. Carrier System . 2804 

Brue! & Kjaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

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 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 INSTANTEL 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 

Bruel & Kjaer Accelerometer 4381 1912052 

Brue! & Kjaer Charge Amplifier 2635 2003006 

Brue! & Kjaer HPMC 4221 2113639 

Bruel &_ 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. 

AUTHORIZED BY: 

;;: · ,r;t 
- . --•---•;•--- . .. - ·- . .. . . . -. --· .... ,., _____ ,·,-----·-·-·--.------- - ------ ---~------------ ----·-.. -~------ .. ····---- · , , ·-~.' .. 
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mJJa-:i 'VI mu na -.:u ·u mm \Pl'W uc1 ~ 'Vl'W 'Vl1J'J ~ nau fl'il m 11J m t11nrn-:i t \Pl t11J1 a-:i 1~ 1171'.l'W 1 t \Plt11 au 

\9l1lJU'W1tl'W'W1'W im-:im'i 'j'~l'.J~'l11-:J 2 X 2 llJ\?l'j' 
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l'Uel'\11 ... ... 1.. ..... .. !'J° 

1%~11 il 'U f11'j vi 1mm 1Jll~~l ~l.Jl~l.J ~ 1fJ itl' ~el f1 itl'tJ 'j::; i1J1J 1 nw 1 ~ fJH11Jellrl 1 ni1,! fHl'U 
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-1 "" 'J) ,!j II] "'I 'J)"' ' 
111::;mw 90 f.l~rn rl11lfJl.Jrl17l.Jt'l7~lf.lfWnlJ'llf.l~'H'Ull'ttl.Jel~ (Overall slope) U.J 1'Hlf1'Uf117 45 f.l-:Jfl'l 

,A: .,I -1°' Ji d 
f11 'j 'W 'U '..l W;I ~ IJ 'J' 1J iY fll 'Vl 'Vl 'U 'VI 
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-" - I d 'J) ' ,!j ., J' ,!j I 
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,:!f, I ~ 
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<V OJ !'Iii~~ Gj O <'1 ,,S Gj I .d ,!j 
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t.h~'tll'U1Jgi'jfl 33719/16462 

'Uti~ 'U11-J'Vl ff"11viia i1n~ 
v d ,d. o o el Q ,1 QI QI C\ t1 

'Vl'el-:J'Vll1lJ'Vl 8 911'Ufl~rnlf1 'ell!fl'elllJ'el-:J'el91'i~91tl 1Nl11~'el~'i~91tl cu q q q 

1J't1Ul 

'LI1ll'Vl fll;ll~i'EJ '11 fi~ N'o mh~ 'Vll'U 'LI 9}'j~ 3 3 7 l 9/ 16462 'll''U ~u fnt.1 B91ff1'11 fl'.i'jlJ'lf'U ~!!'el'U~n C)f\?) 
~ q 

j} I I " I 

i-:imi'i1m.i'i1 s ~l'Uflf-17\lfl tJ1mmiJ'0-:J'091'i~91o i-:i111\91'091'i~~o 1h~V11'Utl'~11'.imf.l 30 ii tl'1Ji-:iu~1'U11 cu cu q q q q 

23 iu11r11J vu;'.2564 Ufl~'il~iumt11'U~ 22 t'U17fllJ vul'.2594 h1mi'0u'1'1J~1u~-:iin~r!'01JU'U'LI'Vi'1t1 
q 

tJ 1 ~ 'YI 1'U tl' 9} 'j 91 llJ lJ 1~ 1 m1il t),:j nu ufl ~ u n'i 'IJ f-lfl fl 1~ 'Vl 'LI~ -:iin~ irt)" 1h~ 'YI 1 'U tl' 9} 'j~ 3311911646 2 

iiiimJ i 'll 1 tt 11t1-:i1u f-lfl m1~1i -u 'U-:Jl'U 1 ttihtl' fl •n'U 'U 1ti'LI wu1;1~ Uf-l'U V11vrn1 fl'.iti'i'ilJ 'lfl ~hrn ~ ~ -:iu 1~~-ern 

,'l ct • "::'I 9 91 914 • I .., .., o <!! 
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I f jl f l 
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I O QJ !!} ~ I I QOJ 

mm7ff1'W 1 : 50,000 i'll~'U'V~ L 70181~11..:J 5044 II ('Ul'Wlfl~..:11) 'j~lf11..:Jrl1Vlf1\Pl\:llf1iYlf1i'l (U.T.M.) 
., . . 
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d t d d O ,:!t A d,- 111 I 

U"1'~..:J'1'fl'Vl'Pl..:JUi'l~'ili'Vl 2 UYl'W'VIUff'fl..:JU'U11'lJ'Plf11'l''Yl1!'\1lJtl..:J) 'U'Ul'fl'V'l'U'VI trl'i..:Jf11'i"1 298 t'i 1 ..:Jl'U 65 \?ll'il..:J . .. 
11 

.l d CV d I .l d I I I .t:::\ I 1 

V'l'U'Vlli'J~'Vll'U'U\?l'J'VI 30511/16181 m1i 'U V'l'U'Vlt'll\?lUlt'U\91U1ff ..:i1'UUlf ..:i6lf1\?l i11V11~~1..:i iJ1~mV1i11 .. 
1rln1Jfl'1 (u11CJ1'WE) t~mf..:iuiJi'l..:i 

i'U~li'l'~'V17'U'LI\9l'l' i1P1t1~lwt'll'P1~1u'Wnimjml1~ 4 (CL4) tti'l~iuzjml1~ 5 (CL5) 

J' d. I .., t ,q J' d , .,. d t . I 
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1.2 fll'l fltl'l-!lfltH 'Ultf'W'l-!'t'lu'l~'t'll'I-! 1.Jvl'l .. 

""~ d 91 111.1 "" .., 111.1 91 ' 91 !Ii 
f1 ti'l!lJ\?l'l''VI 107+800 Ui'l11Wf1 tu'Vl1..:J'Vlrl'P1~1'Wtltlf1 rn~lllJ!tl''U'Yll..:J 'l'Vl6lf. lflJW!i'l'U 1213 Yll'WUl'Ulflfl!'t'Hl 

91~ :/ 111 .., <l!J} di 91.., d 
t\?l'W tH..:J7'U'U7\917~ t'Vlt1tt1n~n11w 'Ul'WVl'l'~N1..:i fN'U7f1'VINU7'Wm11n1 1tl'U1~t1~'Vl1..:i'JJ1~mw 14 

"'"[ t 111 "" .., "' q !J/"I 91 .., "' "' di J' d 
f1 i'l!lJ\?l'j '11f1'WlHWf1 &U'Vl7..:J'Vlrl\?l~1'Utltlf1mti..:i t\?l 1ummff'U'VIN~f1'j..:Jijf) U'l'~lJlW 5 f1 imlJ\9l'j tl..:JVl'U'VI .. 



7 

631 • 632 633 634 635 636 638 639 
... 

J; .. '~ •I"'--•* ~ 19. 
' 

t ,.. 
I ,> 

I 

, 
-1~" 

,4",t}' .I. 

; l 19: , 
t ·~ 
,.f 

·al~ 1 mr~,n1~~i~ut"l~'l1lfrnjjei~1n~i~u~ 1h~V11utl'~1~ 33719/16462 'Uei~ 1Jl1J'l'l t'1mviiu ,\'1n~ ., . ., 
91 .d ,.d. 0 0 ~ .q " QI Q.) 4 cl 

Vlel~Vl'l11.JVI 8 ~11Jt"lm~n el7Lflelt'lJel~r;J11rn~\l M'\11~~111~11(1 



,nrnMttJ 

111;'1 I lrCTU : (i)0,000 

8 

ll~~ d 11Jt\N11fl 61llHl1Ut)-1~fll~fl0 '9-»l'l'Af}fl1fi;t6 

thnu1it L 7018 n::rnsU44TJ 

GN. 

0 , 

~:ii!~=, .... ,----. 

E635000m. -r~Oa 

..•• 1~Mow6»::_,, / 
(u lftltl §u;~tlqi1t1))\,..~ (~J e' l:.r?! 

'U 111'!( 1~111,,i11.ntµ" l\i 

9J d , .d o o at ~ t1 QJ QJ ~ t1 

'Vlfl-:J'Vl'\11.J'YI s \?ll'U'{;l~1:un mtnfltlJfl-:Jfl\91'.i~\?ltl :u-:i111~t1\?lrn\?lt1 
<IJ q q q 



9 

!ii 0 <!!I _., QJ 

2. "U6ililfl11'l1ln1JJO~U1il1il1J'U 
'I.I q 

2.1 ~ill'VHlU-'tll!'t'i~O~U'il~'U'U 
_., ., ,l d ', d ,l d I O ,!I !J/ Q Ii) !J/ • Q !J/ Q ,!I 

'ff fll'Viu,J~'U'\.J'VfU 'VI t m .:J fllnJW'\.J'Vl Nl'\.J fll'.i'Vllt lUJfl-lm'l'J 2 'UW"JW t~Uf) 'lJ'j nw ~1'\.J i'lrffH'tH)'Ufl~ 

!J/ ,!I ,l "'"' ,l d I O ,!I • I Ii) I Q ,l d !j/ ,!I 

('H''\.J 11l11lfl.:J A) 'Vi 'U 'Vlll'Vi'U 'VI Hl'U f11'.i'V111l11lfl.:Ju '.i~lJlW 3 0 t '.i 'U'.iL1W \Pl fl'U f1il1~'\J fl~'Vi 'U 'Vl'-1 (l1'U 11l11lfl-l B) 
~ ~ d J O d ... I ll) • ~ ~ ~ Q.I ~ A d I O d 'J} .. I 
ll'Vi'U 'VlHl'U fll'.i'VIWHllfl-lu'.i~lJlW 25 t '.i 'lJ'j nw ~l'U 'VlrY\P1~1'UVV f)lJW'U i'lHl'U fl1'.i'Vl11'1--UJV~Uil1u'.i~lJ1W 25 

H ~.:J ttl ~mJ'.:J u~i~i''Ufl'U ru 7\Pl iJ'.i~ 'Vl l'U tl' \Pl'.i 1~11 ~ 'ff mm~ um'IJ1~ '.i~irnn111 'ff ~iJ '.i~mw 190 111 \Pl '.i 
q u cu cu 

'l "' .., ~ ,l d. I ,£ ~I t .., liJ !ii 
(MSL) t~tlll'.i~~'U\Pll'ey~'llfl~'Vi'U'Vlu'.i~ll1W 80 tll\Pl'.i (MSL) 'Vl.:J'llfl'U1u'UU'U'U'IJ'U'U'U t~i'l111lf111.:J 10 111\Pl'.i . 
"' 'Vli'l111lt,'-ll'.)f1"1 10 tlJ~'j 

iiJ~ 3 U'ff~.:J'fffllWJJiJ1.h~t'VlrY l~mf 11iJu1nw1P1flUf1"17~'\Jfl-JJ'U~1h~'Vl1'Utl'm~ 33719/16462 'llfl-1 

u11h1 ffm'Vliti ,\'1ti~ ~.:J~~tiuJu~iJ'.i~'Yll'U1J\Pl'.i~ 23146/164 71 'llfl~ u1i'Yl vlmfivun~iJ ,\'1ti~ . . 
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d "" ! .:., lJJ "" ' lJJ "" ., Ji d_ I ., nh1 5 Utrl'l~tr.flTW.fl:J.J'Li'r~!'l'lrY \oltl'\111 i 'U1J-rnw \910'U nm~ flffW i 'LI'Vl7~'Vlrl\91~1'U 00n'U0~'Vl'U'Vlu'r~'Vll'U 1J\91'r 
~ ~ 
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~ ~ 
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., 
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2. 2 tHl n1 ·nmm 11 u ei-;1 m1 TI1nn.Je1 -;1 

Jf d .i • 
2.2.1 'Vt'Ui'Hf11JfHNU'.i 

I "" ,. Iii a'd "" Iii ~ "" <l "" I <l "" Jf d ~ d , 
m11 uut1'U ~ 1 CJf \91 'VI ~-rn\91 1 ~ ,11 nmn~ t1J ~tu irn 'W hrn.1 ,i~ tn1J fl t1 '11J 1ruu Vl'W 'VI 111J 11 u 1tm.H:i..:i u 

u 

tl'mJw~'l11m11 ,11mf 'W,,~'Vllfl1'.i'Vlt:JtltJin'\J'U'H'U 1mutlt1'Wt'li'1ii' L'.i '11l-itt'W \911111m.h~flt)1Jf),Jfll'j l '.i'1'11'U u ., 

~t, ~ a ,l,d Q,/d 'l ~ ,- d 
CJf ..:J\91 ..:iti v 'Vll..:J'Ylfft m.,1 t1'\Jt1..:J'U t1 fll'\J\91VI 'UV11.h~V11'U 1J\91'.i'VI 3 3 719/16462 \91111 mh~ flt11J fl,J m1 1 n..:i 1m1;1'\J 'VI ., 

nJ~ s tt'ff~..:i1J1nwt~1Jnt1..:itd- '\Jt1..:i1h~'Vll'W1J\91'.i~ 33719/16462 1J1nw-wn~ 634757 E 1947077 N .nrntl ., 

' 1: 2.2.2 'jt)-.'.]'j~1JltJ'U7 

'it1..:i1~mvJ1 '1,1.h~ 1v'l11-J'lum11rlv..:imuV11..:iJ1 t~ti 'lttiY1mrn1~mvJ11~mh..:i11flt~1 mi~ 

t~v-rnrn,it1mnt1..:i11J\9l~nt1'U~'U~u~uun1JJ1Hu ~i1-rn~1'U~'W~tflHfll1"1 t'lf'W 1J1nw~t~rn1t1..:itu~eifl 

"' "' ~ d :'I ~ -~ "' 1i -I 9 "' "i Iii ' J d "i fl'U tll;l~1J'j'L1W'H'U7L'IUJtl'1 L1J'U\91'U tm~utl-.'.lflU'Ulli-l'Ufllt:J !'U'IJ1L1tl! !f!Hfll'.i t'Hi;ltltlfl~Vl'U'Ylfllt..l'Utlfl !~t..l 

1t1..:i1~mvJ1,,~u..:ii1JJ11 '111 'Hl;ll;l..:iiiitiifl\91~ flt) u 
A.d9)ci, I ~~ dd 9)9) 

'\J'U1~-wu 'Yll'l'W1\91~'U ti..:irnn~mvm tilu 1u'ffm1;1 Vl.Jm-m11fl111J m1..:i ~1u 1J u 1.5 m\911 fl17l.J ., ., 
cl ~ ~ I 

l;lfl 1 Ll.J\91'.i fl1111fl11'1fll'Ul;l1'1 0.5 Ll.J~1 

0 Q 91 l .d.d 0 <!!:I -=rt. GJ ~ .q QJ O QI QI .d. 
11v.:i1uuri1-m1;1~~rnfll1f°l1l'l-t'W.:J1uf°ITW m1 u~Vl'U'Vl'Vl'Vll1'11JJil.:J 'llil.:J 'Unl'VI r11;11Vl 'IW 'illf1fl 1h~'Vll'U'U\91'J'VI 3 3719/16462 
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2.2.3 fl'U'Vll'U1J~'I.Hl~ll'U'U 

' " lj} gJ g} I G) 9'G) ,d o I GI I 
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33 19.1 
f--~v• _-,--,,------------------------+-------+--------4 

.. 0 .. 

'1lel'U1(;')lJ'IJ11~'1J1(;) 118 68.2 
' 

0 0.0 
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~mn11i111,im1"filllLii\J'll,mh::'tl1'tlu~i'l~eJ 

1m~n11L 111i'leJ~L1 'ii1u ~llll'11111mi" L ~eJn11rieJ<'l~1~'lleJ~u~,;''VI ~,nMv ,1111\Jl 

~~a~tl1L~~v~A'l'vUA~1~1U~v 

J1~'U 3 1.8 
1------..,------------------------+-----t---------1 

tl1tJ1tth 132 80.5 
1-----.lJ v--.. v•------------------+------+-------; 

'U1U1~16'1/UeJ'U1~U 2 1.2 

., ' 
0 "' e U1fl11 

n1'l'n1~fltl1b~1:11 uAi' 1 b~vu~v~~1uvhmh~1 'l' 

tJ~mJ~-m:i~'U~'W 

I ~ 
'l'~U11:J~~~eJ'l'~U11:J'U1~151'l'W~ 

I ~ I :;- O 
U6'\eJl:J~~"~bLlJ'U1 "71°16'\eJ~ 

d 
e)'U 'l 

n1'l'n1~fl~1:J~3JaNa1:11uA~1b~vu~v~~1uvhmh~1 'l' 

- ne:i~~~H 

~a~q~m-w~a~,u~~ahJ /ei~1~l 'l'u1~ 

- hl~ 

~ ~ lJ 

l..J1n'IJ'U b'U'U\,l'U 

(3) ~-rnm~~u~~bb1fl~v11vi,h~~1~u1~fo1uil,ilijUU 

vi,.hvi 12 ; 21 

27 16.5 

150 

0 

150 

0 

132 

26 

5 

0 

8 

29 

135 

0 

94 

56 

100.0 

0.0 

100.0 

0.0 

75.9 

14.9 

2.9 

0.0 

4.7 

16.9 

78.5 

0.0 

62.7 

37.3 



r.mnrn;111,1m11J i-i~L\1\J'IJB~'lh~'IJ1'1Ju~il~B 

Lfmn11L"1ilB~U~i1\J~~.,1;,m11JL~tln11fltl<'l~1~'1Jtl~\J%''VI ~<11~'tltJ ,hn~ 

• ~am~'Vl'U~.:i bb 'Jlil~eJ:1.1 '<iJ1nm1iT;il'<ilY·n.J11e'.f 1>1eJ'U bb uu?1Bum:1.1~u111il11i11u 
" 

e.Ji;lfl':it'Vl'U~ .:I bb 1\il~ e:Jl.Jfl lil b 'U'U{ eJ8'1~ 71.3 bbl;lt b~1'\Je.J"1fl':it'Vl'U~ -:J bb 1\il~ e:JlJ fl lil b 'U'U{eJ8'1~ 28 . 7 ~i;lfl':it'Vl'U 

~-:Jbb'Wl~eJ:1.J~'ll:1.J'll'Ubli11'\J bli1bbf1 ~'U"1teJeJ-:i 'Hl'\J".i1'Vln~-:ib~1 ~'UtJ~1mtb~'U b'U'U~'U 
' ' ' 

e.J"1fl1t'Vl'\J".it~'UtJ7'Ufl"7-:J bb"1t1eJ8i;lt 15.4 :W~.J'1fl1t'Vl'\J".it~'Ul.J1fl 

• Uty'Vl1el1n1AbaEJ '<il1flfl11i111'<il~ \,le)'\Jbb 'U'U?leJ'Utnl.J?l'J'U 1 Vl(\l1eJ8i;lt 84.0 

~u111il11i11Ue.J"1mt'Vl'Uli17'UeJ7fl11"1 b~8 bb"1t1eJ 8"1t 16. o bb"1t 11i1foe.J"1 mt'Vl'Uli17'UeJ1 n11"1 b~8 zj,:i?11 b V11>1?11'U 1 viru ' ., 

1t~l.11'-il7flfl11be.J7Vlf1!7 vJ1-:i-n'11 m~7Vl'Ut fl11'<il17'<il1 n'<ilm1mvii'.ieJ-:Jbb1 bb"1tfl1'U'<il7nh-:i-:i1'U mm=h~u 

1t~'\Je.Ji;lfl':it'Vl'IJ?l1'U1Vlaj{eJ8'1t 45 .8 :We.Ji;lfl':it'Vl'IJ\JeJ8 1eJ8'1t 33.3 :We.Ji;lfllt'Vl'I.JtJ7'Ufll;l1-:J bbl;lt1eJ8i;lt 20.8 

• uty'V11 baEJ.:i-aun1'U'<il1nm1i111'<iJ~ \,le)'\Jbb uu?1e:Jum:1.1?i1'U1 vi'\i1eJ8i;lt 9o. 7 

1il11i11'\Je.J"1mt'Vl'I.Jli17'Ub~ 8-:J':i'I.Jfl1'Ubb"1t1eJ8"1t 9 .3 ~u11 bli11'1.Je.Jl;lmt'Vl'I.Jli17'Ub~8-:i1um'U zj,:i?11 b Vl!,)?11'\.J 1 viajm 

'<il1 fl~:1.J'll'U tl' 1'U1ni bl~• 8-:J 81'\.J~ 1Vl'Ut bbi;l t rl '<il fl11l.J b Vli'.i eJHb ·;j' 1>11:1.J "1°1i'IJ 1t iu e.Ji;l fl1t'Vl'IJ ?1° 1'U1 Vl(\l 

1eJ8"1t 61.5 ifo.J"1fl1t'Vl'\J':it{;]'\J'UeJ8 bb"1t1eJ8"1t 38.5 i'Jt:.J"1fl1t'Vl'IJ':it(;]'IJ\J1'Ufli;l1~ 

• Uty'Vl1\1'U'U~'J '<il1flf111i1':i1'<il~l>le)'I.Jbb'IJ'IJ?le)'I.Jt17l.J?l1'U1Vlaj1eJ8i;lt 77.31il11i1 

1'\Jt:.J"1mt'Vl'I.Jli17'Un~mum'U bb"1t1eJ8"1t 15.3 ~u1111i11'1.Jt:.J"1fl'it'Vl'I.Jli17'U~'Utl~1 zj,:i?11bV1!?)~1'U1viajm'<il1nm1 

'H1'\J".i1'Vlfl~'U fl1':i'<il11'<il1L\il8vi'11 tl bbl;lt h-:i 1ii~'U 1>11l.J691(;]'1.J 1t(;]'\Jt:.Ji;lfl1t'Vl'IJ?l1'U 1 Vl(\l1eJ8i;lt 87 .0 i'Jt:.Jl;lfl'it'Vl'IJ 

':it(;]'I.JtJeJ8 1t18"1t 8. 7 i'Jt:.Jl;lfllt'Vl'\J".it~uth'Un"11~ bbl;lt1eJ8"1t 4.3 i'Jt:.J"1mt'Vl'\J".it~umn 

• U t\J'Vl1tl 1 ba EJ'Vl7eJA N.ll1'V-lli1 '<il1 fl fl11i1':i1'<il~'IJ11 e'.f l>l el'Ubb 'IJ'IJ?leJ'\Jtnl.J~'J'U ., . " 
1viaj1eJ8i;lt 79.3 ~'IJ111ii:wuqJV11b~e.),:jJ7b~8Vl~el~rum~J1 bbl;lt~e)8i;lt 20.7 :WU(1!Vl1b~e)-:JJ1b~8 zj-:J?l1bVl!,)1tti 

m'<il1n cr11:1.J'll7~Llil8vi'11tl bb"1ttl1i-:i'<i11n?1m'Utl1tnt1um1vi~t1h-:i-:i1'U bli1bbf1 h-:ini'U?111 h~~1'Utl1ml;l bb"1t 
' 

vJ11:1.1?jm1'U~'U~ 1>11l.J691~'1.J 1t~'IJ"1JeJ-:ie..Ji;lfl1t'Vl'IJ?l1'U1 Vl(\l1eJ8i;lt 61.5 eJ~1 'U1t~'IJ\Je)8 bbi;lt1eJ8i;lt 38 .5 eJ~1 'U 

1t(;]'IJ'U1'Ufll;l1-:J 

• Uty'Vl1fl1'a'A:I.J'U1A:I.J '<il1flf11':ii111'<iJ~\,le)'\Jbb'IJ'IJ?leJ'IJt17:I.J?l1'U 1 Vl(\l1el8l;lt 79 .3 

bl.J11i11'\Jt:.Ji;lfl':it'Vl'\Jli11'Ufl11'<il11'<il1 bbi;lt1el8l;lt 20. 7 ~'U11 bli1fot:.J"1fl'it'Vl'\Jli11'Uf111'<il11'<il1 zj~?l1b Vll>l~l'U 1 VIWl.J1'<il1fl ' ., 

fl11bfl~l>l1 1>11l.J691~'1.J 1t(;]'I.Jt:.J"1fl':it'Vl'IJ?l1'U1Vlaj1eJ8'1t 73 .3 :Wt:.Ji;lfl':it'Vl'\J".it~'IJ\JeJ8 1eJ8"1t 20.0 :Wt:.Jl;lfllt'Vl'IJ 

1t~'IJ'U1'Ufl"11-:J bbi;lt1eJ8"1t 6.7 :Wt:.J"1fl'it'Vl'\J".it~'\Jl.J1fl 

• Uty'Vl1~.:lbb'J\il~e):1.J~'U"J '<il1flf111~1':i1'<il~l>leJ'\Jbb'IJ'IJ?leJ'I.Jfl7l.J1eJ8i;lt 0.7 bli11'\J 

e.J"1mt'Vl'I.Jli17'U~'U '7 bli1 bbn t:.J"1 mt'Vl'IJ n71?J(1! b~ 8~'U~'lh zj,:i1t~'IJ t:.J"1 mt'VluJ~vil.l \ileJ ~1 mt~utl1'Unm~ 

, " "" ~ J' d 
(4) ~am~'Vl'U~.:Jbb 'J\ilaeJ:I.J'11flb'Vl:I.JeJ.:Jbb 'a ~'UW'U'Vl'll:1.J'IJ'U 
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C-J'1n11,fo1,1m1u~lll1 i1u'IJ,N\h~'ll7'1l'U~ihi.i 

Ll'l1~n1m,i'.i.i~Ld~u~ll1<11111m1u1~.in11rim,i1~'1J.i~u%'V1 ~'17W'tlEJ 'ii1ri'lll 

iHL11il'1eJ:IJ'17flL Vl~B.:i Ld LL"1t1BtJ"1::: 22. 7 1~-ru~"1m:::VJu~.:i LL1lil'1Bm1m Vl~B..:i Ld ~"1m:::VJu~.:i LL11il'1eJ:IJ'17f1 

L VI~ e).:JLL fv1 'lll.J'll'U1~ 'S'\.Jl.J1f1~ ?llil 1~ LL fl rHlJ.fl1~e)1 f111"1 f111Al.J'U1Al.J i;m.Hh b~ tl-.'.11'\.Jf11'U r111mZ'U?1::: L vi e)'U 
' ' ' 

~ .. mm:::'Vlu~..:ibb 11ili1m.J 1~1~fo 1~fo 1:::~u"tle1..:1~"1m:::V1u({m.1":::) 

~"m:::V1u ~"m:::VJu ., d 

({m.1"1:::) ({mm:::) 
'Uern 1.h'Un"1..:i l.l1n l.17nmllil • 

• ~"1 m:::Vl'U~-.'.I bL1\il'1Bl.J'11 f1 77.3 22.7 - - - -

b'\ll~e).:J bdbbtlf1b'U'U~1'U~1-.'.l '7 ~..:i-d 

1. 
., .. 

94.0 6.0 4.7 1.3 ?l'U?ltLVIB'U - -

2. rirum~mml"11~Lbri 87.3 12.7 8.0 2.7 2.0 -
' 

e'.J'U"1te)e)-.'.I A1'U 1m~tl 
' 

3. i;'U'U~1 90.7 10.0 6.7 2.7 0.7 -

4. 
.. 

94.0 6.0 4.7 1.3 b?ltl-.'.11'\.Jf11'U - -

I O 0 
5. LLVl"1.:J'U7 /rirum~m 98.7 1.3 1.3 - - -

' 
6. Al.J'U1Al.J 89.3 10.7 7.3 2.0 1.3 -
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.. 

~<1nTHl111,1f111"R~L~'U'iliNl.h:it1'tfu~ii\Jlil 

Lm~n7"iLVliiiJ~u.~il'U~\Jl'11Vln'i"im~iln7"inil<'t1WUil~\J~,;'vi ii1<11Vi'UIJ ~1fl~ 

l;:,tia:: 

50.0% 

45.0% 

40.0% 

35.0% 

30.0% 

25.0% 

20.0% 

15.0% 

10.0% 
5.0% 
0.0% 

~tlJJ11Vl!l1f111'1 
~ ~ 

Lifo-1·rumu ll."1ci~u1 ~rumviu1 

i'l.l~ 2 LL"'\i1.:t'i€JtJ'1:::1€JtJ'1:::'U€J.:t~\i1~'Ue.J'1f1'W'Vl'U~.:tbb1\i'l~mJ LL'1:::'th:!Li1'Vl'U€J.:te.Ji;1fl'i:J'Vl'U 

vhlii'fo'11nn~1.1L'\lln€J.:iLd tl':i:::'11t1 2s61 
' 

V1u1~ 1s; 21 



.. 

e-1'1 n11l'i7111lfl17lJ~\;1L \11J'!J!l~tl1::'!l7'!l'U~ii~!l 

11mn1w,1ii!l~Ldiiu~~.,,1-1mwL~!ln11rim1{1~'!l!l~u%vi ~'11~-uv ~1ni;i 

(5) fl'J1111~nn.:i-:iin1ei.:ie..i~m:a•1uim 'J~6lmJ,l1n bfl'Hfl1'a 

lil1flfl1<siw:r'il'V'ltJ11e'.r ~eiu LL uu?1eiumii'V'lu111eit16'l~ 84. 7 hJ1(;)fmrn m~'Vlu~-:i Lnvi~m.1 
" 

'11 flL 'Vl:Wel-:J LL1 Lb6'1~1 eltlG'l~ 15.3 1(;)·fo~G'l fl'S~'VltJ~ -:J Lb1vl~ ell.l '11flL 'Vl:W el-:J LL'i ~G'l fl'S~'VltJ~-:J bb1vl~ellN1 flL 'Vl:Wel-:J LL1~ 

'lll.J'lltJ1(;)'itJl..11fl~?lvl1\;1Lbf1 flillfl1'V'lel1fl1~ fl1'Sfll.JtJ1fll.J ~tJU~') L~tl-:J'SUfl1tJ m1iiim'l~Lvielt1 LLG'l~LL'Vl'1-:Jtl1 • • • 
fl rum'V'lJ 1 mm\'1vru -s~vru ~G'l n-s~'VltJ(;) 1t1~ -:i LL 1v1~ eiii~ mlil1n L'Vl:W ei-:i LL-s1 ut u~ ~1t11 'Vin 1eit11 m~vruii'eimLG'l~ 
' ·~ " 

,J 1 tJ fl m-:i 

• fl11l.J1~flfl-:J16'l L~el-:J~G'lfl'S~'VltJ 

~-:i Lb1vl~ell.Jlil1fl bfl'S-:Jfl1'S 

LLtl m tlt1(;)1t1~1-:i 1 vr-:id 

2. flill.ll1'V'lel1fl1~ 1\;1Lbf1 
' 

e:Jt16'l~eiei-:i fl1tJ 1m~v • 

4. L~tl-:J'SUfl1tJ 

I ~ ~ 
5. Lb'VIG'l-:Jt.!1 /flill.ll1'V'ltJ1 

' 
6. fll.JtJ1fll.J 

e..i~m~'Vl'U e..i~m~'Vl'U 

({mm~) ({mm~) 

84.7 15.3 

96.0 4.0 

90.7 9.3 

91.3 8.7 

95.3 4.7 

98.7 1.3 

92.0 8.0 
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., 
um.1 

3.3 

7.3 

6.0 

2.7 

1.3 

5.3 

u1t1n~1.:i 111fl 

0.7 

1.3 0.7 

2.7 

2.0 

2.0 2.7 

d 
l.J1ffV161~ • 



... 

1:rnn11.t1,11JR111Jfi~Lil1J'lla~tl1:i'll1'!fu~jj~a 

Lm~n11L'vliia~LL7ii1J~~ll1'vlfi7WLviarn,rim1fo'tltl~\JwYI ;!1;11vl-a'1J ,i,fi'~ 

40.0% 

30.0% 

20.0% 
9.3% 

~CU.fl'Wltl1 fnl'I 
u u 

l.."1'1~\!1 f)CU!m'l\!1 

it1vl 3 bbG'fi,i.:iie:iEJ'1:::imrn:::'1JeN0Mut:.J'1m:::VJu~.:ibni,i~mJ bb'1:::'\.h:::b.flVJ'1l€l.:Jt:-J'1fl'W'VltJ 

m~-ru~1n1r1~.:im~ ,.h:::~1u 2567 

., d 
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imn1•H,;1n,1fl,12Jfi1aLil\J'll tJ~1.h::'ll1'1l\J~il11itJ 

1m~nm'v1iiB ~1.11i1\J,illl<111,1mwL~Bn1'irimri'1~'1ltl~'U~,;vi ~.n~,iv ,l1ri1a 

(6) Fl11:Wflf1Li1'U91el bfl7.:ln17 

'17 nm7J111'1~'U17~(,leJ'UbL 'U'U"'e:Jum:w 1 ~fl11:wfi~ L~'U~ft~'11nnT~i;-\'1 L'W'U 1m-:im1 
" 

\~fon' "'f 1-:i -n'U1 '\.J'/J:w'll'U il-:im.h ::mru1 'Un71.; ~m'll :W'll'UL ~ :wmn'lf 'U Lm~,i/'i '1\il ef 'U LLfl::il n11'1Ji'utJ1-:i 
'I 'I dJI 'I 

"'1u11ru'IJ1.nfl 1 'U'll:W'll'U t,\7:Wci1~u 
" ' 

i'W"'::Lvfo'U ~flmt'VltJ~7'U~'W1 L'U'U ~(YL~tJ:'U~u1\ii m 1'111'11~wu~ LLfltLLV1~-:itl1LLfl::~rum~J1 m:wci1~u 

fl11:WA~ L ~ 'UM'e)fl1'ji;)1 L 'U'U 1m.:i tl11'U1t'll1'1l'U1'e) tlflt 53.30 L ~'U~'"Jtln'U fl1'ji;)1 L 'U'U bfl'j,:j fl1'j 

1€ltlftt 41. 3 L~'U~1tJLLMiifl11:W1t,\nn.:i1ft~flm::'VltJM1.:J11€ltlflt 0.7 hJL~'U~1tJntJtl11\;11L'U'Ubfl1.:J fl1'j LLflt 

1€ltlflt 4.71~LL"'~.:Jfl11:WA~L~'U 

,, 
"Uel:Wfl 

'U 

- iin11'1Jfo'IJ1.:i"'1u11ru'IJ1.nm-1i'Wti'U'U 1 vJYl1'1J1::'IJ1 
' " 1-------, --,v 

- ~1'U~'U1L'U'U'tl€l1"'~fl'eJ"'11-:!11fl1~nfl-:J 

2. ~i'lLilfl"Uel.:ln17~1L'U'Ubfl7.:!n17 

L~tl.:J1tJn'"J'U 

~i'ln1"Hhn'1 

(~eJEJi'l::) 

16.5 

44.0 

23.8 

15.7 

0.0 

7.9 

50.2 

2.5 
1-------·v v------------------+---------l 

fl111'U'U1 / LLVl~-:J'U1 1.5 

L~'U'Vl1-:J tl11fl:W'\.J1fl:W'IJ11~/L~tJVl1 tJ 36. 0 
' - -----. ----~.,.~ ,----------------+------------< 

~1'U~'U1 L'U'U ~q)L~tJvJ'Uviu1\iJ tl1T'111'11~~'U~ 2.0 

" ., LVl'U~'"Jtl 53.3 

41.3 

0 .7 

4.7 
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.. 

i:Jcln1,.l1,1,1f1111Jfi111Lil1J'!l!Nti'WIJ1'!11J~jj,\a 

1m~m,L,,,ifo~LL~~\J~l114'!1,,,n,i1JLliem,tia'1fo'tla~\J%''VI ~.n~,itJ ,i1ti111 

it1aatA1111A~L~U~t11A·Hn1'~ 

4.7% 

0.7% 

41.3% 
53.3% 

.. II d ., IQj ..., 

■ L'III\Jl111tJ L viu 1111 tJLLIJ1lJ m 1lJ n,nci 

(7) fmaue1u.u:aiie1lfl'Hn11 

~{)le)'I.JLL'I.J'U3el\H1111 '1.h:meJ'I.Jc;l1tJ ~'U1'1!11'1f'U ~u,t'U~~tl'ULVl'J bb?i:lh:iVlEJ1'1.J1cl~.:JL3~11 
" ,. , \.I 

3'tlfl1Vl~h'I.JclU1\JVl'i~~1.:J U.cl~'l..l's~'1!1'1f'U'Vll.l 8 U1'Ue.J1im \m ~ima'Umb 'U~~tl Lrl'i.:Jfl1'i31111'it13'iULc;l~.:J-d' 
' \I ' 

1. 1J11J1'if111cl\ile.Jcl m~vi'I.Jc;,1'U~\Jc1~aa-:i LLc1~i1'U'IJ~b \c;i' LLn 1 ~L ~111111111m1\ilU.cle.J'1m~VJ'I.Jc;l1\J 
' \I 

L~eN ~'Uc\~ mi-:i~ Ln\il \11 n 111t1'1.J 11vi n-i1ui-:i 1t1'!l a-:i 1r11-:i n 11 LL cl~ 1t1'!le1-:ic1nR1~111(ai1uvi 1 m1tl \il r1 ci 11 n 'W'I.J ~ n a'U , , " , 
.r ..k- ::: iJ'" II 

tltlf1\11ffW'U'Vl Lrl'i.:JflWVlflf'l'i-:i L 'Ul11'U 
' 

2. 111 {)l'if11 'icl \il e.Jcl fl'i~'Vl'I.J i 1 'Uf'llJ'U 1 rill ti LLn 1 iX 'it1'1.J'i'iVI fl'tl a-:i Lrl 'i.:J f11'iL ,x" \il m1m ~1 
' 

11111'\lat1'1.Jtl1'Vlu fl'U'i'i'V! n 1 iXL uu\ 'I.J111111~ f1!)'111111tJ n1'\ll'U\il LL'1~ L ~:uf'l11m~:wlil'i~1-:ivi1n~ a-:i1 -ff Liuvrn1 'U'l111'1f'U 

'i ~ , cl11 ' "'i '" '" , .1., .1 do cl~ 'i ., ., 
blil tJLilVi1~ b 'U'!l1.:J'Vl IJ1 tl.:Je.J1\J'\ll'U1 b 'i.:Jb 'iE.l'U Lbc\~11 f11'i'l!tllJU.'1flJu'i'I.Ju'i.:Jt1'U'UVl'111'i\ilVI b'1tl'\111E.l blil tJLil'W1~ b3'UVl1.:JL 'tl1 

' ' 

3. 'Ut!L3'Ut!U.'U~tu ') L~LLn Uf11'i'!JEJ1tJL~tl'UL'1Jfl11'fo'V!Ufl11~ f1'l'J1L iXmn-li'U ~U.cl'l111'11\J~1\J 

9i1-:i ') t1~1-:i9im ~tl.:J 11m~-:i'I.J~~IJ11111111J1'if11'iUtl.:Jfl'U U.cl~LLm '1Je.Jclm~Vl'I.J~.:J LL1\il~tllJel~1.:JLrl~.:Jrl{\il 
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1111 5 

---
0.0 

0.0 

100.0 
-

0.0 

100.0 

--

- -

------------

- - --- - ------
( 1) 11Jij 43 28. 7 

(2) ij 107 71.3 
1----------- ------- ----- --- ,__ __ ---- -

1111 150 100.0 

(1) '1J€J.:J(,)'Ube:J.:J/r11€lUrl11 139 90.3 
,__ ____________ --- - - -------------+- - - __ _, _ ----- -

2.2 

-- ---- t---

(3) V11f1'U b~ltl 11Jb~tlrl1b'U1 

(4) ~'U'l b'U~1Jij~V11f1'Ub'U'U'1J€l.:J(,)'Ub€l.:J b'U'Uiii''U 

1111 

e11;iv.V1in"Ue1'3vi1'U1'Utl~~u'U • ·-------------
(1) 'U111'1ln11/1~1?11Vlf1'1 

"' 
(2) bffl~(,)1n1 

(3) 
.., ,., 
1U'11.:J 
-------------- - ·------+---

(4) Fi'1'1J1 t1/~1n1ii?i1'U\Jl1 

3 

12 

1.9 

7.8 
- 1-------- - -

0 0.0 
--- -- - ----- - --

154 

2 

63 

54 
---

- - -----f 

12 

100.0 

1.1 
- -

35.8 
-

30.7 
- -

6.8 
--------------------+--------<--- - - - ---

(5) bblJU1'U/~€l1.J1'U 9 5.1 
---------------- --

(6) ,1 m~t1'U/'WnPi n~1 6 3.4 
1-------- ---------------------+----- ----- ------- ---

(7) 1aJ1~tl1:::ne:iue:i1~~/~?1.:ie:i1t1 
"" . 28 15.9 

------ -- -------+------ - - --+-------
(8) 11.:J.:J1'U 2 1.1 

(9) d I ' ~ l,I 

€l'W 'l b'll'W ~·rnG'1.:J'il bU'U{,)'U 
1-- ---~--------------- - - - - ------- ------------+------- --

0 0.0 
----- -

1111 176 100.0 

., d 
Vl'U1'Vl 3 /14 



\,11'a1-3 Na m-ai 1'a~ Fl 11:U f'1 \91 b ~'U "!Jv-3'U 'a~ 'U1'U'U n %'l :I.I b 'U1'Vl:IJ1 V • 

'a~'Vl11-31'Uvi 20 ii'W1Fl:U - 5 b:U~1V'U 2567 

'Vil.I-vi 8 'U1'UN1~n'a ., 
" "!Jv:ua 

" N = 150 
., 
-ae1va~ 

2.3 ~1'Wiie11~w-ae1-:i'Vl1vbl.l 
-- - -- - --

(1) bJiJ 139 92.7 
---- - - ------- --- --- . -- -------

(2) "" 11 7.3 l.J 
- ---- -- - - - - - - ---- -

'a'l:U 150 100.0 

2.4 -a1vb~"!Jv-:i~1'Ub -wv-:iwe1nu-a1mhvV11e1 bl.I 
----- -- - - - - -

(1) "" .. '" 30 20.0 b 'VW.:J'V'le:1 bb~~bVl~mn-u 
---- - -- ---- - -

(2) b'Vlt.1-:!Yftl bl.lbVl~mrh.J 74 49.3 
-- - -- --

(3) h]b'Vlt.1-:i'V·lel 46 30.7 
---

'a'l:U 150 100.0 

2.5 ~1'Uiii1ruvn 1 'Um<a'lJ-a~ne1ue11~wV11v bl.I ., 
-- --- -

(1) 1lJi1 143 95.3 

(2) ii b\1lbbf1 ii'mb~-:i bf'l'a~\in"<il1lJ~ hm~u1\91 7 4.7 
"" --- --

'a1:U 150 100.0 

2.6 ~1'Wf'1\91~~b'l.Jilv'Ue11~w'Vl1vbl.l 
--- - -- ---

(1) 1lJi1 143 95.3 
-·-

(2) "" 7 4.7 l.J 
- --- --

'a'l:U 150 100.0 

2.7 1'Wtth-:i 1 i'.Jvie-l1'U:1.11V11e1i1~~,r'U~1'UV11e1'1:u1,in1'W • -- - -
F1<avuF1½'1iim-ab~utl1vV11vbl.l 

(1) 1lJi1 (-u1:ulu-ii'02.10) 90 60.0 
- -- ---

"" (2) l.J 60 40.0 
- . - - - - ------

'a1:U 150 100.0 

2.8 chiibU'U 1 'aFlv~b 'a'UvV'Vi'1\91 • 
- --- -----

(1) b 'UVl1\91/'a~'U'U'Yl1-:lb~'UVl1t.l h 32 34.4 
- --- - - -

(2) 
,, ,E 

17 18.3 'a~'U'U f1~1l.J b 'Utl 
-- - ---- ·-·--- -

(3) b 'al-lb~t.11f1'UVl/\,11/'W'U 6 6.5 
" ---- ------------ ---

(4) 'a~'U'U'Y\1-:1 b~'U01'\/11'a 4 4.3 
------ -- - -

(5) b'al-1~1'\/IU-:I/ Jll.J bb ~ 
" 

4 4.3 
-·-- - ·--- --- - - ---

(6) 
.,.,, 

1 1.1 tl'U !,I b V!!,i'Yl1-:l '1'U'U 
' ' --- ---·--- ------- -- - --· --

(7) el'\J~ L '\/lt,l"<iJ 1 f1 f11 ':i 'U 'a~ f1 el'U el 1:U'W 
' ' 

1 1.1 

B'W1 b\1lbbn h1-1'\.Jw~1v11l11-1~~b~~-1'rn~11~ b'UUtJ1'W-
.. - ----- - - -

(8) 28 30.1 
- - - --- -- -

'a1:U 93 100.0 

,, d 
'V!'Ul'Yl 4 /14 



N = 150 

------- -- ------ -- -----<--------- --- ------ -
(1) v1t1/m11J-W'W6 

' ' 
15 18.3 

- -- ----- - -------- - -----1----------,1-----

(2) ?f.f11'V'leJ1fl11"1 
---

(3) hAth~'11i1 
--- ---· 

(4) 
.. 

fl11lJbfl1tl\91 
--.. 

(5) eJ'W1 

----------------
19 

38 
----- - ------+-----

9 

1 

23.2 

46.3 
·-----

11.0 

1.2 
- ------f-----------t----

82 100.0 

,__ __________________ ---- ----------
4 1.7 

!-------.,~ --- ------- - -- - --
(2) ;e:Jtl1f1'Wbe:J-!I 21 9.1 

-----·---- -- ---+--- - --- - - ---------

(3) 11-:i'V'lt11u1~'1Jv-:if1 78 33.9 
--------------+------------

( 4) L 1-!l'V'ltl1'U1~'1Je),:j Le:Jfl'IJ'W 3 1.3 
1-------------- -

(5) fl~t1n 13 5.7 
>--

111 48.3 
1-------------- - -- ---- - - -- ----+---- - - - ----

230 100.0 

2.11 

---· 

-

- -----~ --·--- -------------------- ----------
(1) t11t-J'W 

----------- - -- - .--

2 

18 

1.2 

10.4 
t-------~., --- -- V- v ------- -----+--- ----~ ----

(3) 'U1'U1\911~/'UeJ'U1~'W 2 1.2 
------------- ---- ____ ,_ 

(4) tlTth~tJ1~1mfl~v-:imv-:i 33 19.1 
- -----,,--., -,.,rr-c--- - -- -- - - ·---------- ------ ---- --

(5) ;e)'U1~l.J'U11~'1J1\91 
' 

118 

0 

68.2 

0.0 
------ ------------------ --------

173 100.0 

2.12 LL'V1~.:n}11'tl't.lel{lfl'HltJFt7'l'V11'Ufi°iel 

(1) t11t-J'U 
---·- --- - -----+----- ----

3 1.8 
1------~---------·---------- --- --

(2) t11tJ,~tJ1 
-

132 80.5 
1-------.,--., ---·-- v v------------ -- -- -----·------+---- ----

(3) 'U1'U1\911'1/'UeJ'U1~'W 2 1.2 
., ,, -- ---- -

(4) ;e)'U1;l.J'U11~'1J1\91 
' 

27 16.5 
1--------,------------ --.. 

(5) eJ'W 1 
------- -

0 0.0 
,__ _________ -------·--- ------ - - - ------t-------

164 100.0 

'\/l'W1'\ll 5 /14 



' 

1::'Vi'J7..:11'Uvi 20 ai'U7Fla.J - 5 ba.1~7£J'U 2567 

" "lleJa.ia 
'lJ 

N = 150 

2.13 ,h~a.ibba::tl11 <th w£J..:i-we1V1~e11~ 
·--r ,d 

- U'W/3.J 
- --- - - -- ·1------

(1) "' b Yltl~Yfel 150 100.0 
·-- --------------+------ - ~ ----

(2) hlL'Wtl~Yle) 0 0.0 
-·------- - ·- -·-1------- - -

7'Ja.J 150 100.0 
,_, IV -----

- th1ff 
-- --- -- - --1-------- -

------+---------4--------1 
(1) "' b Ylm'V'le:J 150 100.0 

(2) hJL-rl tJ ~ Yl e) 0 0.0 
- -- ----1----- __ __, _______ _ 

7'Ja.J 150 100.0 

2.14 n11n1~~tl1b~£Jt 'UF1i'1 b~eJ'U"lleJ..:l'Vl7'U'V17mh..:i 11 
., ., --------------+-------- - ------

(1) 

(2) 

'U6'1e:Jtl~~~~'W'\.J~'\.J 132 
., --------------+---- - - -- -

1:::u1£J~~vie:i1:::u1m.11'11u11ru::: 

75.9 

14.9 
- ----

26 

5 

0 

--1--------

.. 
(4) e:l'U1 

-· ----------
7'Ja.J 

2.15 n11n1~~"ll£J::a.ia~e1£J1'UFii''lb~el'U"llel..:l'V17'U'V17eJ~1..:il 1 
'lJ 

163 

1---------.,--------------------->----
(1) ne:i~vi'~H 8 

(2) b~7 29 

.. 
(4) e:J'U1 

1-------- --

7'Ja.J 

-----------

135 

0 

172 

1-------- ---- ---- ------- -- --- ·----+-----
0) hlij 94 

2.9 

0.0 
-

93.7 

-----
4.7 

16.9 
---

78.5 
- -- - -

0.0 

100.0 

62.7 

37.3 
---1------- ---+---- - -

1-------------- - ------ -·------------ -- -- -·--+-------

- ---------·------- ------ ------· -- -- - - . - - --- - -----+----

150 100.0 

., ..,J 
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I Q,/ d q 

'a~'WJ1~1'U'Vl 20 3.J'U19UJ - 5 b3.1~1fl'U 2567 

vi1ivi a u1'U~1lijm ., 'U 

'tl el 3.Jl;t 
'U 

N = 150 
., 
'aelfll;t~ 

ih'U~ 3 
~ ., m .,., 

~i;tn'a~'Vl'U ~bb 1~i;tel3.J'VI ~'a'U 
- --- - --

3.1 il~'!U'U\111'U 1~½"\.J~l;tn'a~'Vl'U~~ bb d~~el3.JVl~el 13.i 
---- -- - - -

(1) 1lJ1~-r'-J 107 71.3 
---- --- - -- -

(2) 1~-r'-J 43 28.7 
----- -- -- - -··- ----- -

'a13.J 150 100.0 

3.2 UnJV11fl113.Ji'Wit~ b viei'U ... 
-- - - --- ---- -

(1) 13.iij 137 91.3 
- -

(2) ij a 1bV1v1'tlei~ilruvi1 13 8.7 • ... 
-

- fl1'fi ~b'U~~'U 0 0.0 
- - ----- ---

- h.:i1lJ~'U 0 0.0 
- - - - ---

- 'H'IUfiVl fl~'U 5 31.3 
' 

- fl1'a'1'Hli1b~tJvi'1hJ 11 68.8 
---

'a'Jl.J 150 100.0 
- -- - -., 

Wr;J'Ue.Jf'lnW'V/V 
-- --- --.., 

7 53.8 - 'Utltl 
. --

- 'U1'Uflfl 1.:) 4 30.8 
---- ----

- mn 2 15.4 
- ---.,: 

- l.J1flV1?1~ 0 0.0 
' ------ -- --

'a13.J 13 100.0 

.., .,: 
Vl 'U1Vl 7 / 14 



vt1'a1 .:i ~rn n, "aih"a~ A11a.i A~ b ~'W"!.lel .:itl "a:: '!l1'1l'W nzja.i b u1V1a.11 ti 

bfl'a<ln1'a'V11 b 'Vlijei.:i bd~'UeJ(,la1'Vln'a'aa.J'IJU~~'Ubbel'Um62!~ b'Vielel\,la1'Vln'a'aa.Jflela71<1 tl'a::'Vl1'UU\,l'a~ 33 719 /16462 • • 

I a.., d q 

'a::'Vl11<11'U'VI 20 a.J'W1fla.J - 5 ba.!~1tl'U 2567 

N = 150 

3.3 Uru'Vl1el1n1Ab~tl ... 
1----------------------------- ------- - -- -- -

<1) hm 128 85.3 
t----------------------------+---------------- -- -

(2) ii a1b'Vl\,l"!JeJ.:iilrum . ... 22 14.7 
1-------------- ------------- - --; - ------

- ~1'U'\!flVl'U~ 12 20.0 
1----------------------------- --------t-----------

17 28.3 
1-----------------------------+-------~ -~~----

2 3.3 

- n1'i'1'H'il'i 10 16.7 
1---------------------------+--- --------,1-----------t 

- f1'1n'fi:l-lbVl~eJ~bb1 6 10.0 

0.0 

'a'Ja.J 150 100.0 
- ---------------------------+--- -------t----------

., 
- 'Ue)~ 11 45.8 

8 33.3 

-inn 5 20.8 
,d 

- l-l1f1'\!l~l'l • 0 0.0 

'a1a.J 24 100.0 

3.4 . UtlJ'Vl1b~tl<l'a'\.Jn1'U ... 
1---------------------------,-------------------

(1) hlii 136 90.7 
t----------------------------1- ---------------1 

(2) ii a1b'Vl\,l"!Jel<IUtlJ'Vl1 14 9.3 . ... 
------------------+---------1---------l 

13 54.2 
i-----------------------------+--------1---------

- m'U'W1Vl'U~ 9 37.5 
t---------------------- ------- ----------1----- - --

3 12.5 

0 0.0 

'a'Ja.J 150 100.0 
----·---- - --------+---------l 

- -------------------------------.----------11----------
8 - tie)~ 61.5 

1-------------------------------if---------+------ ----
- thumrn 5 38.5 

!------------------------------ -----+---------- ------ ---
- :1J1n 0 0.0 

--------------------------- --- ---------- -- -------,---------,d 
- l-l1f1'\!l~l'l . 0 0.0 

1------------------------------------r-------j-------

'a1a.J 13 100.0 

Vl'Wl'\11 8 / 14 



7~'Vl11.:i1'Uvi 20 ij'U1fll1l - 5 b1l'et1fl'U 2567 

'Vl~vi 8 'U1'U~1lijn7 
" 

N = 150 
,, 
7ewa~ 

3 .5 il ruV11i1mHh ., 
----------+---·---- -

<1) l~ij 127 84.7 
- - -----+--- - - ----+------ --

23 15.3 
-------------¼------- - - --

0 0.0 ,_ _______ _ - ----- ---- -- - -- - - -
1 3.1 

- --------- ------------ - --- --- --- --- - -- --ic----- -·- - -
- 'H'l'U'fj''\llf1~'U 20 62.5 

' ~------------- ------+------ -
- f17':Pil11'11Vl1 hJ 13 40.6 

,_ __________ --------- -- ------------------+----
150 100.0 

---- ------- -

,__ _____ --
- iim.1 20 87.0 

1-------------· ------------- ----+--- -
- tl1tJn~1.:i 2 8.7 

-----+------·---+-----------
- :IJ1 f1 1 4.3 

- -- --·--+------ ----+------
- :IJ1 f1'VhWl 0 0.0 

' - ------------·---------- -----·--+---- -- - ------------

3.6 ilqiV11-u1b~V/f!WllTV·nl1 
----+----

<1) l~ij 
!--------------------- --- -·---

(2) ij a1bV1v1'tle1.:iilruV11 . ., 

23 

136 

14 

100.0 

- t--- ---

90.7 

9.3 
---+------ - - - ---- --- - - -

- u111l'1l1~1vit1~1'hJ 8 57.1 
---------------+---------+---- -- --- -

-b 1.:J.:i1'\Jel\,li;11Vlf1111l 6 42.9 
' !----------- - -- ---------------+---- -· - - +----- - -

0 .. ' 

- f111'Vl1bVll.J'€Mbb1 0 0.0 
,_ _________ ------------- --- - 1-------

150 100.0 

---
- iieJtJ 11 91.7 

------ -
- tl1tJnm.:i 3 25.0 

1-------·---------·---·-- -- ---¼---- - - -
- :IJ1f1 0 0.0 

!----------,.- ··---------· ·- -----+--------
- mnvi1;1vi 

' 
0 0.0 

!--- ------------------ ---------~------ - ------ -
14 116.7 

.., d 
Vl'U7'Vl 9 /14 



7::'Vl11 .:J1'Uvi 20 ii'U1fU.J - 5 U.J~ 1£J'U 2567 
,d II GI 

'Vlll'Vl a 'U1'Umlilm ., 
" "i.lelll~ 

" N = 150 
., 
'aeltJ~:: 

3.7 i1ruV11n1-ali1-a1lil-a ., 
-- - --- -

(1) 1lJjj 119 79.3 
-- --- -- - -- - --- ---- --

(2) jj ?11L'Vl~'llel-:J'Uqj'Vl7 31 20.7 
- - - --- --------- -

- cJ 1'U~1Vl'U~~1'U'UflflR 21 44.7 
' - --- - -

- 'HlbvlcJ?l11?1161'HU~ 15 31.9 
- - - - --- -

- 1t1'1.J11'Vlf1e-.JRe-.J~~'Vl1-:Jfl11Lf1t-J~1 5 10.6 
' ----·-· --

- 1tl'U1'a'Vlf1~'U'11f1LVliJeJ-:JLL 'JLLR~ b-:i hJ 7 14.9 
' --- --· -- - --

'a'lll 150 100.0 
--- - -----~ 

w i;J u e.J fl n'i:f 'Y/ u 
---- - - - -· - ·- - ·- - -- -., 

22 73.3 - 'Uelcl 
------ - - - - -- ---- ---- - -

- 'U 1'Uf1Rl-:J 6 20.0 
-

.._ ___ -- -
- mn 2 6.7 

---
.,J 

- l.J1f1'Vl?lvl 0 0.0 
' ------ --- - - ------ - - -

'a'lll 30 100.0 

3.8 Uty\111~'\J wi 1~LLn Lifo 1a m ~1um-aLn'U'Vl1"l.lei.:i tl1 
-

(1) 1lJjj 149 99.3 
- - -- ---- ---

(2) ij ?11 LVl~'llel-:J'UqJV11 1 0.7 
-- ---- -·---- -·--

'a'lll 150 100.0 

wiutmnwnu 
----- -- - -., 

- 'Ueltl 0 0.0 
- --- ·----- - - --- --- -- -- -- -- ·- -- •-· 

- 'U1'Uf1R1-:J 1 100.0 
- -------- ---- ---- -

- mn 0 0.0 
- - - - - -- -· -- --·- -

.,J 
- l.J1f1'Vli;'lvl 0 0.0 

' - -- - --- -- -· --·-----
'a'lll 1 100.0 

., .,J 

V!'U1'Vl 10 /14 



~::'l-rh~1'Uvi 20 ij'U1m.1 - 5 b11~1£J'U 2567 

,.:J II Q,I 

., Vi3J'Vl a u1'U~1:ijm 
'l1e111a 

\J 

N = 150 
., 
~ei£Ja:: 

a1'U~ 4 'Vi1'Ubfl£J 1~fo~am::'Vl'IJ:ij1nn1~"'11 b 'Viijei,ud'l 'U'IJ~b 1rui1V1~el 1~ 
.. - - -

4.1 U:ij~1J'U'Vi1'Ul~iu~an~::viu~.:iu1\il~eJ11V1~e11~ • -
(1) hhr1t1 116 77.3 

-- - - - ---f---- - - -- -- - -
(2) brl tl 1 'W~1'U 34 22.7 

- - - - - - - -- --

n11 150 100.0 

1. fl111Jfl'U~::bviel'U wiummwnunlifu 
-- --

- hJ1~fue..iam~Vl'IJ 141 94.0 
- -- - - -,., 

7 4.7 - 'U€1tl 
-- --- -

- 'U1'Ufla1-:J 2 1.3 
- - --- ----

-mn 0 0.0 
-- -- ------ -- -

.,J 
- 1J1flVl?l\?l 0 0.0 , 

-- -- - - ·- -- -- -- -
n11 150 100.0 

2. flNl11'Wel1n1A b~bbfl ~'Ua::elel<I fl'J'U 1mifo • • - - - -- -
wiummwnunlM'u 

---· -- - - - -- - - -

- hJ1~1ue..iarmrv1u 131 87.3 
- - -,., 

12 8.0 - 'U€1tl 
.. -- --- -

- 'U1'UflG'11-:J 4 2.7 
-- -- - -

-mn 3 2.0 
- -- - -- --.. 

- 1J1flVl?l\?l , 0 0.0 
- --- - -

~111 150 100.0 

3. ~'Ut1a1 1::r1Uf!J?/M:munli-fu 
- - - - -- ---- -- --

- hi1~1ue..iam~V1'\J 135 90.0 
- -- - ----- - -,., 

- 'U€1tl 10 6.7 
-- --- --

- 'U1'U flG'11-:J 4 2.7 
- - -

- mn 1 0.7 
-- -- ---- - - - -- ---- - - --.. 

- 1J1flVl?l\il 
' 

0 0.0 
·----- - -- - -- ------ - - -
n11 150 100.0 

v11hvi 11 ;14 



~1'a1.:i c.Ja m"aih 'a~fl'l1l.l A~ b ii'U "U ei .:i,h::'U1'U'Un ~" b u1V1l.!1 EJ 

1fl"a.:im'a'11 bV1i'.iei.:ibdi1'UeilolmV1m'al.l'Uil~i1'Ubbel'UITT."11~ b ~eieilola1V1m'al.ltieia~1.:i ,h::V11'Uu~'a~ 33 719 /16462 • • 

'a::'Vi'J1{11'U\1 20 i'.i'U1fll.J - 5 bl.1~1E.l'U 2567 

' 
V111vi 8 u1'Uc.J1~n'a ,, 'II 

"Uell.la 
'II 

N = 150 
,, 
'aeJEJa:: 

4. bifo.:i'a\Jn'J'U -r::i vmm -s:mvr!Mfv 
- - ---- - -

- 1llhi{ut-Ji;jmt'\llu 141 94.0 
----- -- -- -·--- --,., 

- 'UelfJ 7 4.7 
- -- -

- tl1'Unm.:i 2 1.3 
---- -- --- -- -- - --

-inn 0 0.0 
- - - - - -- ---- - -

"" 0 0.0 - inn'\11~1"1 • ·--
'a'Jl.J 150 100.0 

5. bb'Via.:i,.h/fjtu.111V.'U1 wivmm-r::nvnMrv 
- - -- --- ------ - --- - --

- 1aJ1~1'lJt-Ji;jn';jt'\ll'U 148 98.7 
- -- - - - --· ---,., 

2 1.3 - 'UelfJ 
-

- tJ1'Umrn 0 0.0 
- ---- -

-inn 0 0.0 
---- -- .._ - --

"" 0 0.0 - mn'\11~1"1 
' --

'a'Jl.J 150 100.0 

6. fll.l'U1fll.l wivemnwnvnlifv 
- -- -

- hJ1~{ut-Ji;jmt'\llu 134 89.3 
--- - - ----,., 

11 7.3 - 'UelfJ 
-- - -··-

- tJ1'1Jni;j1.:J 3 2.0 
-

-mn 2 1.3 
,- - - -- -- -- -- -

"" 0 0.0 - mn'\11~1"1 • 
---· - - ----· --

'a'Jl.J 150 100.0 
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