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' <=I 
1J'Yl'YI 1 

0 

1J'Yl1-!l 

1.1 fl1Tmihn.n\10-1t111~~t1111u-11u 
~ 9)9), o<v 

!'\,ft) -:i 'il 1 f1 m-:i 'lflHl'1 'U 'ill fWI 1.11t'J.lfl. fl'e)'U ft\917 fl'lf'U i 11¢i11il u n'il m 1" mni111-dfo-:i11 i M'U 

'Q'1ft1'11fl'Jrn'lfil~'H'Utj'U l~'eJ'Q'1ft1'11mrnn'eJflfN 1h~'Yll'U1Jmm,i~ 30736/16293 iitll~ 12 iJ 'U1Ji-:i11~1'U~ 
'J,/ I I 'jl 

28 thmfllJ 2560 ll'i'l ~ff'Utl1~1'Uvi 27 ii'-:imfllJ 2572 CJ1-:itllt'J'11rl'-:im1¢i11il'U-:il'U'U'eJ-:iim-:irrniitJ1'ilfl'eJil1'1n~ 

frnfl'J~'Y11J~'eJ~-:i111~~'e)lJfllt'J'U'eJ fl 111 i-:ii!'U 'Vll-:i i m-:ifll'J'il~~'eJ-:iufru~'1llJlJl\91'Jf1l'Jif 'eJ-:i fl'Ull'i'l~lln'i'U 

d ,v "' d ,v i 'l ,v "' ~ II) d d II) 
i:-l'i'lfl'J~'Yl1Jft-:ill1~'i'l'eJlJ ll'i'l~fll'J\91~\911lJ\91'J1'ilft'eJ1JtJU!fll'Vlfl-:ill1~'i'l'eJlJ ~t'JlJ'eJ1J'l1lJlt'J 1'111JnJ'Yl llJ'U-:i l'eJ'U 11 

V ti QI ti o QI .c2 ~ I .q QI .d _ ~ 31 di. gJ ~I V QI o ... 1 ~ a.C\ 

rn'UllJ'U 'Y1 fltl'U CJ/'i'I II 'Yl'U \91 'ill fl~ "If .:ii u'U 1J'J1l'Yl'Yl1Jrn1ll'Yll-:i~ l'U ft-:ill1~'i'l 'e)lJ lu'Uf:J'il~'Yll'Jlt'J-:il'Ui:-l'i'I fll'Jugrn1 

_9/ ~ !'1/J d ,v 
\PlllJlJl\Pl';j fll';j1J'eJ-:ifl'Ulm ~Ufl I 'ti i:-l'i'lm ~ YI 1J ft-:i111~'i'1'e)lJ 

q di, 'j} QI I 

II 'i'I ~ fll 'J \91 ~ \911 lJ \9111 'il flt) 1JtJ U! fl l'Vl fl .:ill 1~ 'i'I 'eJ lJ~ -:i fl 'i'l 11 

' ~ "' ' lfl'U'eJ\91 'eJ fl'JlJ'Q\91 ft1'11 fl'J 'J lJ'Vl'U ! l'Ull'i'I ~ fll 'J 1'11lJtJ-:ill 'J 11r1~ri1i!n-:i1uu it1Jmmm~11i:-1uY11'Vlt'J1mn1rn'lf1~1m~ 

~ -:iu 1~~t1 lJll'i'I~ 11,l 1t'J-:i 1u ~1~ t'J1.,rtJ-:i i11f 1Jm 11JVJflfl f-:i 

11t1-:i1u i:-1M11u ijm\91 llJlJl\911 flU if tJ-:i nu11 r1~11n'i ,i i:-ir1 m~'Y11J~ -:iu 1~ ~tJlJ 11r1~ m 1 ~~\911 lJ 

\91'J1'ilff'eJ1JfJWfll'Vl~-:i111~~ 'eJlJ i m-:i flwv\'1111i]tJ-:i11i 'H'U f.J\91 m11 m rn'lfil~ Mu tju 1~m~ '1 ft1'11 m 1 lJfl'eJ ff{ N 

u n'Yl l'U'lJ\91'Jl'1'U~ 30736/ 16293 'U'eJ-:il1'1-:i,Ymh'U~lf1~ 1 .1lt'J.lfl. fltl'Uft\917fl'IT'U 'D~'Vll\91llJlJl\91';jfll';jif 'eJ-:if1'Ulm~ 

!'II) ' g/ 

llfl l'Ul'l'i'lfl'J~'Yl1Jff-:ill1~'i'l'e)lJ ll'i'l~lJl \91 ';j fll ';j ~~\91 llJ \91 ';j 1'ilfl'e) 1J N'i'I m ~ Yl1J ~ -:iu 1~ ~'e) lJ~ firn'U ~ i ~ t'Jffl'U f1-:i l'U 

'U it'J1Jlt'Jll'i'l~lli:-l'U'Y17'Vlt'Jlfl'J1i'Jrn'lfl~lm~~-:i111~~tllJ \91llJ'l1'U-:ifftJ~ 'Ylfl 1009.2/633 r1-:i1'U~ 21 lJfl'JlfllJ 2557 

'., 
1.2.1 iJtll'l..!n~-IUtl~\l'l..!l~\lel-11 fl'J-lt)l'J 

U'J~'Yl l'U'lJ\91rnur1-:iflu11ngtJtjiu11i:-1'U~.fJilU'J ~l'Ylff lJl\91'Jlff1'U 1 :50,000 'U'eJ-:iflrnlli:-l'U~'Yl'l11'J 

'1li1J'lJ~ L7018 'J~11-:i~ 4742 III , IV ll'i'I~ 4642 I i~t'J'eJtj'J~'l111-:il~'Ufl1~11'U1i-:i~ 445-447 \91~1'Utl'eJfl ll'i'I~ 

g/ .q d ~ .c9 t I ,d O f O I 

lft'Ufl'J~ll'U1'U'eJ'UYI 1852-1853 1'11'U'eJ CJl-:i\91-:i'eJQ'11l.J'Yl 4 \9111J'i'l'Yllftlt'J'i'l1~ 'eJlUl'eJlllJft'eJ~ <o-:i'l11~\91lfl fl';j'eJ1Jfl'.}lJ 

..4'u~u1~mru 156-2-17 H (nJ~ 1-l) 
"' 

g/ ' ~ "'i fll ';jfl lJ'U 1ft lJl'U lft'Vl'U YI fl H fll ';j 
"' 

.. II) g/ ' i 'lg/ g/ " ~ 
ftllJl'Jtll~'U'Yll-:i l~'eJt'Jl-:ift~~1fl ~t'J 1'lflfl'UY11-:irnt'J'U\91'illfl\911 

ti11nmi]'eJ-:i\91lfl IU\PlllJY1l-:i'l1r11-:i'l1lJlt'Jl'i'l'U 105 (tillfl'e)lll.lft'e)~ imlJllJt'J) 1rlm~t'J~'Y11-:iu1~mru 4 ni'i'lllJ\Pl';j 
' ,, 

g/ d g/ ' II) - I g/ ' g/ ~ d - I "'i ~ 'l g/ 
ll'i'l111t'Jf1'U11Yl1Jl'UlllJ\9111 11J<;lllJ'Vll-:i1Jl'UlllJ\9111-1Jl'U1-:i\91~1flt'J'U'J~t'J~'Yll-:iu'J~lJlU! 2 fl 'i'lllJ'1'J 'illfl'U'U l'lf 

gJ 9) QI d er. d ~1 al d t A' .c:1 i "' 
lfl'U'Y1N1Jl'U1-:i\91~1flt'J'U ~'e)t'J~'U'il nt'J~'Y11-:i u1~mru 4 f1 'i'lllJ<;l'j 'il~tl-:i'Yl\91-:i'Vl'UYI fl'J-:ifll';j ('JU'Yl 1- l) 

"' 
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,r1,,rul'hrd1ri'11 'i.1111.111.Aau11Rf1111'u 

- ~Uif£fl"Hfl1"'i 
tl·wmuuvi,;i 30794/15994 

1.ht·n1uumii 30672/15261 

LJ tl"'it't11U'UVl"'iil 28202/14896 

1.httt1U'UV1':lii 30745/15502 

oo T·n13lliw2.1il-JL"l"'i-J01"'i 

gls/1.'l11UA./t ' l - l 



il'N![UIT1U01fl~ 1.11C/,IR.fl8UD'l'l11lfU 

' 
1.2.2 fl11~1iuu-:nu 1~u111iu"Ue>~ 1r11~fl11 

~t::f, 0 ~ 

1 ti fll 1 'tll 111 mH 

fll'j l'l l l'H tJt}:ud ih..1 ~ ~ ffl'tt m nl'lfU ~ lf 'U tj 'U l~tl~ ~ 1:'Yl 'Vim rn nmr½' 1-:i i ~ tin l'H i'.1 tl-:J 'tt11J mm~ 

tll~ i m-:irm·"'I flll l~'U'tt'u'1mi'.1t1-:i,i~~ll'U'U fll'J'J}-lil~ufo1JmTutiu l~ (Benching method) i~t1m1i~illfl1J'UIN 

" ' ' 
ri1-:i~½' tllltl1J'IJ tllffW'U vi'rl 1mi'.1 tl-:J, u i ~tl'j tl1J l'l ll'H i'.1t1-:iu 1 lf 'U 'Q~ 1:'Yl'Vi m 'j ll'lf'U ~lf 'Utj'U l'Wtl~ ~ 1:'Yl'Vi m 'j llntlff11-:J 

i O ~ g/ g/ g/ ~ g/ ,:!I \I} ~ ,J I ~ 
~tlil~~ll'U 'U flll'IJ tlltlfl11ll fl11-:J'Utl-:J'tt'Ul Bench 1m11~'U'tt'Ull'Hll tl-:J A U~lll'Vlff'VlVm flff'J''lf fl11llff-:JU~ fl~'IJ'U 

"' "' 
g/ ~ 1IJ ''l g/ ,c::i j/ I t g/ \J\ I g/ I QJ jJ :.. 111 \I] 

'Vi'Ull'Hlltl-:J Ill 'Vit)'-:Jlfl'U 10 llJ~'j fl11llfl11-:J'Utl-:JU~rl~'IJ'Ufl11-:J All'Utltlfl11 10 lllm fl11ll'lf'U'tt'Ul'IJ'U1J'U I~ 

.I "" i ., ~ ~ "' (Bench Slope) ul~lllW 80 tl-:Jfll tl-:J 90 tl-:Jfll ~tlfl11JfJllfl11llrll~'lf'UtJ'~'Vlltl (Overall slope) 'Utl-:J'tt'Ull'Hlltl-:J 

1iJ1n'U n11 45 t1-:im 

fll'j'li'1~Ql~l'U~l~tl-:Jl'U'i'fll'Ul!'Hi'.1t1-:i U'j ~fltl1J~1tl fll 'ji~fl'U'U fllHl~ i'll~ l~tlU'.i1Jfffll~ 

,I "'i '1~ liJ "' 0 "' ~ ' ,I ~'U'Vl ~ti 'lfHll,Jl~'J' ~1J1J rn~rnflfl (Hydraulic crawler drill) 'Vllfllllill~p~llJ~ 'IJ'Ul~lff'Ufil'Ui!J''Uf.lflrll-:Jlrnl~ 

3 -d'1 1~Ql~lil~ri1u~'li1~'U Primer flt) ~'U'j~ID~'lf'U~,~'Ullll~ (Dynamite) 'tt~t1vtl'rii'U (Emulsion) Uri~ 

unuhM1 ffl'Vi'.ilJ Column Charge W~mrnllilll'Wtlll,'Ul~'j'VJJ}-lflllllltl''U~IC)ffl (AN-FO) -am1ri1u 94: 6 i~ti 

" 'U l'Vi'U fl 

fll'j 'l i'1~ Ql ~l'U~l~tl-:J l'UNi1~111 '11'U'Q~fll'tt m 'j ll'lf'U ~'11 'U tj'U 1rlt1ffllJl'j fl'IJ tlltl~'U~ ll1 nw m! 1 

mi'.1t1-:i '1Jij~'U~ll1Jfli'1-:i~t1~mmrnil11r1it1-:irn1~111J1Jirnr1~t1'U~1t1rill (Air track) ~'U iu'ri1-:i1'U i~ ,i~ 

~ll'U'Ufllrnil~ ~lll1Ull1J1Jfll'J'l,Jl ~'J'~ID~ (Pattern of drilling) 1~Ql~ID~fl1'U~'1i1~'U Primer flt! ~'U'.i~l'U~ 

'lf'U~ i~mill~ (Dynamite) 'Vi~t1vtl'r1i'U (Emulsion) uri~unuivM1,1-:i1-11~ri1-:i (Delay) ffl'Vi'.ilJ Column Charge 

'li'~f.llltlll imutilli'Ul~rn Nfflltlltl''U~ICJJ'rl (AN-FO) "eJm liY1'U 94: 6 i~titll'Vi'Ufl 

' ' fll111111'1111 

lf'U '1 my~J}-lil~ ,~illflfll'.il'll!'Hi'.1t1-:i i ~f.lfll'j 'J'~l'U~~ij'IJ'Ul~~tll'Hlll~ mmrn~1'Uu1n ilJMu 

riwirn1rn i~ ,J~'Vltltlt1ri11ifo-:i i~tirnf.l'U~mn',Jfl iu'ri1mrn~eit1t1~h-:i iiJliu 'Utl-:Jttl-:J11'Ufl1'U'11tl~ 1 .11tl.lfl. 

fltl'Uff~'.ifl'lf'U ('liil~'IJ'U n1rl'-:i~ll'U'U fll'jfl11-:J h-:i iiJliu) t1tj'l'Ul'IJ~~'U~U'j~'Vll'U'IJ~rn111w 'Vll-:J~l'UVlff 

~~1'U~flMNtltJfl1uiJ1~mw 500 llJ~'j 

m11c;;J11'Ufll1'l'11111i'ltH 

iiJij fll '.i 'l iJ 1 '1 'U m1 'ri1m i'.1t1-:i 1-vl ti-:iu~ij m 1 '1 iJ 1u ~m "~ 1m~'U m-:iri 11~t1-:i '1 'U1'll ~l'H i'.1t1-:iu 1 

1~m1t1-:i tl'U fll '.i~-:i m ~ ,i1t1'1Jt1-:i ~'U ri~t1t1-:i ~1n~~'U ~ ,m~u 'Vl 7-:J'll'U ri-:irvi,J 'U i ~ ti,i~u ~m lltl lll'U tl'U u tl n f-:i 

'lw1h-:i~~ l'U'lJll'lf'U i~ti'lttu~tlTVJfl1 'U tiflli''U1'U~"~'U~fl 

' 
1.2.3 iflitW~fll'J 1~n~'W.fllt11u 1 rl'J-3fll'J 

lifll:IW~fll'j H~~'U.flltl'l'U i fl'j-:Jfll'jU'j~fltl1J~1tl~'U~IU~l'll!'Hi'.1eJ-:J ~1n1Jfltl-:JIU~tlfl~'U 1.foin 

~~fltl'U ~lnilf1tl-:JU1 ffl'Ufl-:Jl'U lflit1-:i'J1'-:i i 'J'-:J ilJ'H'U 11-:iCJitJlJ i 'J-:JlnlJ1~Q'J~l'U~ l~'U~'U 
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I I 

1.3 0 "" .:!t "" "" 91 m-.JUfl11~1!UUfl11!'VHlVl~VlliJVl11iltl'8'UfltlUll't'HY~U1~il8iJ 
ci 

' ., 
fil'Jf111ihi f11 'j ~~'fl 1l.J'fl '.i1\lfftl'Uf,JflU) TVl ff -:Jll 1~~tll.J m l.Jl'Jfl u u-:i 1 'Pi''fi-:iu 

fll'im1 mn>'IJ fll'i'Ut)iwi\Jlll.Jitlm fll'i'UtHn'Wlltl~Un'\ 'Uf.ltl fl'i~Yl1Jj'1111~il0l.J ! ~f.l'Vl 1-:J 

u1li'Vl~llinll7\l::;vi1m'J'Pl'J1\lfftJ'Ulm::;'J1'lJ'J1mfo1.J"'m'J-ufiu~'f111.Jm'fl'Jm'Jtft1-:inu1mrnfi"'l'llf-mm::;'Vlu 

~-:i111~~t11.J m1.J1im.A 1'1l'lltl-:Jl.l1'fl'Jn7'J~firn-u~ 1 i' 'Vl1t11.J-vf-:i1ff'Wt1Ut:\p·rnm::;tJ-uffnfl i-umnJfi'U~ 'fl"'tl~\l'W 

lff'UtlU'U::;11m'Vl1-:i11n"'! 'IJ1m ::;f1ll'U 'U f11 'j~t), 'U 

' 
"" "" 91 fll 1 YI~ YI 1 l.J YI 11 il tl'01Jfl t\Ul l'fitl' '1111~ tl 0 l.J . 

C: 91191 i d ~ OJ.::t 
'fl 'J 1\lfftl'Uf,JflU11'Vl ff-:Jll 1~"'tl lJ 'U~l'U f,JflUll'Vltll f)lfl' 'U 'lJ'J 'J fJ1 f)lfl' fl11l.JI 'J11m::;'Vlfl''Vll-:J"'l.J 'J ::;~'Ulfff.l,:J 

I 'j/ 9I I 

ll'J-:Jtl'U ff::;l'Vltl'U f,JWfll'Vll-11 1m::;f,JWfll'Vl~'U 'Vl1tll.Jl1-:Jfl1'Uf-mn7'J'fl'J1\11~1m f.l'IJl'nf.l'Uf1'1Jl.Jl'fl'J !1'Wvifi1'11'W~ 

~ ~ jl do d 
'fl1l.Jl.Jl'fl'Jn7'J'fl~'fl1l.J'fl'J1\lfftl'Uf,JWfl1'Vlfl-:Jll1~"'tll.J'Vln7l1'U~ ('fl1'J1-:J'Vl 1- 1) 

fll'jfl~l'l111tl'1l'U '1'11-:J'lJ1ll'Vl~llinll1\l::;i~vi1'J1f.l-:i1mmm'JUQllii'fl11.Jm'fl'Jnl'Jilt1-:in'W 

1mrnn"'l'lli:rnm::; 'Vl'IJ~ -:i111~~t11.J 1m::; m'J~~'fl7l.l'fl'J1\lfft1'Uf,JWfll'Vl~-:i111~~t11.J ~7'W1'W 2 flf-:i /il 1~t1tl1m-ut1 

~t1rl1tl' n-:i 1-u 'U tf.l'IJ 1 mm::;u~-u '1'11'Vlf.l7 m 'li'J 'J l.l'lfl~ 1m::;~ -:iu 1~~t11.J m l.l'fJ'fl m11 m 'J l.l..{'W 11-u1m::; nn 111 i'.lt1-:i11 'i 

1m::;11,l1v-:i1-u~1~v1,fo-:i il'Pi''Yl\1 7'JW 1~t11 u 
ff1'11 f 'IJll~'U nl'J f1 ll'U 'U-:Jl'U ~ ~'fl 11.J'fl'J 1\lfftl'Uf,J W fl l'Vl ~ -:Jll 1~~tll.J i 'U 'J::; f.l::;f) ll'U 'U n7'JoJi1-:JU 

'Vl. TY. 2566 'Utl-:J 1 flHm'J m i'.lt1-:i11 'i M'W 'Q'fl m11 m rn'lf'W~M'W~'W 1~tl'Q'fl irrn m rnfit1 ir½' 1-:i 1.h ::;'1'1 7'W 'l.J'fl 'J m'll~ 

30736/ 16293 '1Jt1-:itt1-:i11mh-u~1n~ 1.1w.1fl.fltl'Wff'flffli''W uir~-:itrl-u'fl1"J1-:i~ 1-2 
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m·n3~ 1-1 tT11h1at1::ttit1v1virnmmm1~v1viu1vi·nmn:iutJwmr.i-3u1v1t\'at1 

'II a-31 fl 'i '1fll 'i'}'l 1t 'ttila'1u ':i 'HU ~vi tll'tt m 1 m1U v1 'ttutju t ~ a ~vim 'tt m 1 ti natJj N 

1h::muuvi1rn'll~ 30736/16293 '1Ja'111N11utr1m11nv11.11t1.1fl.flfl'UtTY11tltu . 

'lltlfll'lm1{)'Jvl 

1. fl W.fll 't'Hl lfll f'I 

.., .. 
2. 'l:t:vl 1Jlfftl-:J 

.., "' 3. ll'l-:Jff'Uff:t:l'Ylel'U 

6. flillill't't~'U 

0 .... 

lll'U1'U 3 fftll'U ffil 

I. h-:i iiltt'U'IJtl-:Ji1'1-:i,Ymh'U~ln~ 

1. 111.1.lfUltl'U ff~1fl'J1'U 
o QI rlea .0::. 

2. ffl'Uflff-:J'lJ'l1'Ufl1 
tf QI Q O I 

3. IJ'WJ'l'IW!'Ulll~ tlllfltllllJfftl~ 

li-:iwi~mn 

0 .... 

lll'U1'U 3 fftll'U fltl 

1. h-:i ii.ltt'U'IJt1-:Jir1-:i,Ymh'U~ln~ 

1.1W.lfl. fltl'U ff~ 1 fli''U 
0 QI rl&:a .-S, 

2. ffl'Uflff-:J'lJ'l1'Ufl1 
(/ 0,, Ca O I 

3. IJ''Ut.l'l'IW!'Ulll~ tllU)tllllJfftl~ 

,i'-:i111'~mfl 

0 .... 

'01'U1'U 2 fftll'U fie) 

- Total Suspended Particulates 

- PM-10 
d ~ 

- fl11lJl'i111'1 ::: '11i'l'l11-:J'1lJ 

- Leq.24 hr 

- Lmax 

- Peak Particle Velocity 

I . '1Jt11H1'1.Je1-:i1h ::: '111'U1Jm'l11-:i~1'U - Frequency 

'Yii'l~ :::1''Ut1tlfl 1:::w-.i1-:imif1'111J~'l'i - Peak Displacement 

51rn::: 6 - Peak Vector Sum 

2. 'l'l'i :::1il~~tlfl'H'Uf11 - Air Pressure 
~<OCa o dd 

fJO!f11'1'1'U1~1~'U lll'U1'U 3 fflll'U fltl - f11ll.Jltl'Uflrn1rn ::: ~N 

1. 'llt1in~::: nt1'U'Ut1-:i im-:inu "'l.J2" - llilJlt\l'IJtl-:Jll~-:Jll'IJ1'U'1tlfl 
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,f1,njud1u01flA i.1w.m.RouaAfRiu 

' ..,,. 
1J'fl'fl 3 

' ~ ~ 91 
fll'iVlvlVll'JJVl'i1'iHHl1JrlWfll'VHY~H1vl~8'JJ 

Cl 

'IJ111VJ 1JJii~ 1~u 11rnimj'irv1 fltJWlfflll'Vlll91 ~1n~ ,~~ll'Wllfll'l'~~~11J~'l'1t1fftJ'IJfJWflWl 

~ ~111~ ti'tJlJ °l ll 'l' ::: tl t ~ll'W ll fll'j i m ~fll'l'l'171'11iJtJ~ll'j 'Hll 'Q~ ffll1 m 'j lJ'li'W ~'H lltjll l~tl'Q~ffll1 m 'j lJ ntJfff 1~ 

1.h ::: 'Vllll'U~'jlfl'IJ~ 30736/16293 'Utl~'Hl~~ll'iY1ll~lf)~ 1.11tl.lfl.fltlllff~ffl,rll 1rltJ1ll~ 25-28 fJlJfll~ll1i 2566 

~~1.h ::: ntJ'IJ~1tlfn'l'~'l'1t11~fJWflTVrn1fllr1'lum'l't11fllrY m1m~11m:::i1r1m~r11J 'l':::irn~u~ 11aiuff:::1vitJu 
~ . ~ 

fJWfll'VfUl llfltfJWfll'W~ll ffllJl'jt)ff1Ur-lflfll'j~~~llJ~'j1\lfftl'IJfJWfll'Wff~ll1~ti'tJJJMi~'W 

3.1 

3.1.1 

011~11i>1~rlWfll'VH11ou,1uu11u1ou1 
'I 

'IJ1 11VJ 1JJii~ ii~u 11rnuuj'mf fltJWimrnu9f ~1n~ l'llfll'l'm1,:i1~fJWfll'WtllfllrY'lum'l't1lfllrl 

~ 11J n111u ~ "1~ 'l' Jlll i ~ url1tl' n~1u flW ::: m 'l' lJfll 'l' ~ ~111~ti'tJ lJll 11 ~'lil~ i ~uiM'li-w~~ 'l' 1,:i1~11r1:::1flitJ~i'.itJ~ i ..ff 

'lufllrn'l'1\11~ ~fltl~\llllnfll'jlfiml1t!Vl~i~~tl 1utl 

1) fll-:iVl-:i1il1~~'1-ftl :::66-l'i1lJ (TSP) 

l'llfll'l'lfi'I.Ji1tJV1~ i~t1i..ff1f11tl~lfi'I.Ji1tJVl~'li'U~m~~~\J~ (High Volume Air Sampler)~~ 

i1tJLJl~tllfllrl~1tl'el~'l'lfll'l'~~tllfllrl 40-60 flfl'IJlffflvl~~tllll'Vi ~1um:::~11rnrn~it111n1 (Glass Fiber) lfi'IJ 
"' "' . 

i1tJd1~1;'lu11r11 24 .t1 ilJ~ ~tl 1 i1tJVl~ fll'j~~i~1fl1tl~lfi'I.Ji1tid1~~tl~~~i~ ·1ir\J~\llfl~ll~ll 1.5-6.0 llJ~'j 

1~v~~~i~1flitJ~'fi'tJ~tl diu~ 1 ~~ i1rn~~Uf1 flfff 1rn1tJtllfl l'l'ff ~'U~ Ulm :::~UJ fl'jt)~, u.t~l11 r-lfl~l~'Utl~ 
" 'U 'U 'U 

Jrnu flntlllllfltl1 'ii'~1nui1tJLJN l~tll11J111t1 fl'Utl~ ~ll fl:::tltJ~'IJll m:::~UJ fl'jt)~ 11r1:::111u1 lJ 1~ 'l'i1tJVN 

m fllrl~'QW l11JlJlm ::: m11JilllJl~'j Jlll 11ti'1i~tl 1J111t1 fl'Utl~~ll fl ::: tltl~lm:::u1 lJl~'j mmrr1 Ufllll 1W m~ 1 

TSP iu11il1t1iJr1iiflf 1J~mJfl'IJlrlflllJ~'j (mg/m3
) ~llJlJl~'jJlll1n1lml:::'tt US.EPA 802 

2) fll-:iVl-:i1i11~~Utl:::66-l'll'l-fl~l~fl (PM-10) 

l'llfll'l'lfi'IJi1tJV1~ i~t1'1..ff1f11tl~lfi'IJi1tJVl~tllfllrl'li'U~llH~~\J~ (High Volume PM-10 Air 

Sampler) ~~tllfllrl~lll PM-10 Inlet ~1tlt)~'jlfll'j~~tllfllrl 40 ~fl'IJlrlfl~~~tllll'Vi ~lllm :::~l'ilfl'HJ~~l'll\llfl 

fl'ltl'\ll'lf (Quartz) 1nui1tifll~l~lll1fll 24 .t1 ilJ~ ~tl l i1tid1~ fll'j~~i~11•11tJ~lfi'I.Ji1tJLJl~'fi'ti~~~i~1irt1~ 

\llfl~ll~ll 1.5-6.0 llJ~'j 1~u~~~i~1flitJ~'fi'tJ~tJtjiu~i~~ 11rn~~U~flfff l~l11tltllfll'jt1'~'U~ tl1m ::: ~l'l,Jmtl~ 

, 11.t~m r-lfl~l~'Utl~J ll1'U fl ntJllllfl ::: l1'ii'~lfi'I.Ji 1t!Vl~ l~tJmtl Tn'U fl'Utl~ ~ll fl t tltl~'I.Jll m :::~nl fl'H)~ 1m::: m 

mm~ 'j i 1tl Vl~tll fllrl~'QW l11J iJ1m ::: fl 1llJillm~ 'j Jlll uti' 1i~tl 1J ll1'U fl'Utl~ ~ll fl ::: tltl~lm ::: mm~ 'j m fl1 rr1 u 

fllll 1W l11u1 mw ~ll fl ::: tltJ~'IJll lm~fl iu l1U1tllJfl~flf lJ~tl~ fl'I.JlffflllJ~'j (mg/m
3
) ~llJ m~ 'j Jlll 1n1lm 1::: 'tt 

US.EPA076 
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• ,~~1l~'l~~Ulfl1\1il101fllU\J11fJ.11)1f'ILlt'll:"iti\J~iitM 

St.I tJ~nm1~t1wtJh~t:uihi,11eNTA·Nn11 (044S758E, 1852112N) 

st.2 tJ~L1mti1urnHv1i;uih (0445861£, 1853125N) 

s lJ~Vll'll~UOW!il'U1~A (0446345E, 1849928N) 

IINIKG ENVlltONMENT ·ONS I.TA I" CO., I.TD. 3-2 

-D 
~U,h'fl'HflTi 

tf1tmuuenii 30794/15994 

U"itl11UUet1il 30672/15261 

D t11::muuenii 282021u896 

thtn1uumii 30745/15502 

gls/S. 10.Lfl./}"3 • 1 



l'fltll'llfl1'.i\91'.i 'J,)1'flitm111ru~11rnrho::;i~f-w,rnm::;'l'l'l.Jl'f,nm'fl 3 fftll'W ~t) ciu~ 3-1) 

l. 'l.J111tu h:i 11Ji11.J'Ut).:J lf1Nfl1'.i (~n'fl 0445758 191::;1irnm1, 1852112 11'1'Utl) mhh.:i'17f) 
"' 

" ' "' ""~I j/ "' IIJ.i j/ "" "' . I '\l-l'I..J'l'llu'fl'l1'Ull'l1lJtl.:J IU'l'll.:J'fll'U'l'lfl\91::;TU\Plf) u'.i::;mru 500 llJ\91'.i 

,<:::t, O Q.I d.:::. ~ ,C:::., QJ QI ,:!I I I .l. d 
2. 'l.J'.il1tuffl'Uf1mCJ.t'l1'Uf11 ('\llf1'fl 0445861 \91::;1'Utltlf1, 1853125 1'11'\.!tl) tl~'l11.:1'11f1'\ll'U'l'1 

1m.:im'.ilU'1'17.:J~l'Wvifll91d'U\9lf11\1t1.:1mi'ltJ u'.i::;mru 800 tl.1\91'.i 

I I .A' d 
3. 'l.J111tutl'UV'W\lll'Ul;\91 (~fl'fl 0446345 191::;1'\.!tJtJf), 1849928 l'l1'Utl) 

1m.:im'.ilU'1'17.:J~1uviflM u'.i::;mru 1.8 ti1"1tl.l\91'.i 

tl~'l11.:1'1lf1'\ll'U'l'1 

3.1.2 f-Hrn11~11'iJ1~rJWfll'Vi0lfllrthnJ1·nnflu1 

'1lf1H'1f11'.i\91'.i1'11'flfJtufll'\lltllf11fli'W'l.J'.i'.itllf11fl ~l'U1'U 3 innw 1rltJ1'U~ 25-28 f.Jl.lfll'W'Ull 2566 

l1H"1f11'.i\91'.i1'11'fl i'W\911'.il.:J~ 3-1 1rn::;'.i1t1.:i1ur1M1'.ii1m1::;ttiumr1r1u1n~ 2 

"' .., 1 1 "' .., d \ill'Hn'l 3-1 ~t'lfll':i\il':i1il1~fJWfll'VHllflli'I 'U'U':i':itnflli'I 'Ul~tl'Uf.Jilfll'Yl'Ufi 2566 

m,m1m1'il-J'.i "' ., 
i.Y o ,u ~ n 'il -:i .i 

TSP 24 hr (mg/m3
) PM-IO 24 hr (mg/m3

) 

1. u111ru h.:i 1frttu'lltJ.:i 1m.:im'.i 25-26/02/66 0.318 0.111 

26-27 /02/66 0.285 0.105 

27-28/02/66 0.271 0.101 
e,,. 0 Q.I ,;/e,,. ~ 

2. m nru mu nmCJ.111'\.! m 25-26/02/66 0.263 0.094 

26-27 /02/66 0.236 0.090 

27-28/02/66 0.237 0.090 
e,,. .,, Q.I Q 

3. 'l.J'.il1tut!WJ'\ll\lll'Ulll\91 25-26/02/66 0.204 0.088 

26-27/02/66 0.198 0.085 

27-28/02/66 0.192 0.083 

Jll\il':ifl'U 0.330 0.120 

"' Yim 'l.J71'1'1'1 lllii.:i l~'Ul1rn'Uurm, fltlWlf'1ll'l'l'U\91 ~lfl'fl, 2566 

lJl\91'.ijl'Uf>Jllifll'\lltllf11fll'U'l.J'.i '.i tllf11fl l 'flt1-rl'1 I U U'.i::;f)lflfltu::;f)'.i'.ilJf11'.i ~ .:JU 1'fl~tllJlll1.:J'l!l ~ 

\l'I.J'l.J'n 24 '\II.fl. 2547 
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3.1.3 tl'i'UNi.1 fll'l vi 11il1 \?lflWfl TVHn fllrl 1 ti 1J 'i'nll fllff! ~ e>t! flit fll~t!' 2566 
Cl Cl Cl 

'il1m-rnm1\9111'il1~tJt1rnrnmmffhrn1·n.nmffiu'lh:rfu~ 25-28 fl]Jlll'Viun 2566 111u1u 3 

mnu V1u11 u1rn:uh.:i'hJ"ttmn:i.:iim-rnu iiri1 TSP vtjiw1h.:i 0.271-0.318 mg/m3 1m:::iiri1 PM-10 vtj 

iui1.:i 0.101 -0. ll l mg/nl, 1Jlt1t1Hhtl'mY.:JCJJ'ttU~1 iiri1 TSP vtjiui1.:i 0.236-0.263 mg/m3 1m:::iiri1 PM-10 

vdlui1.:i 0.090-0.094 mg/m3
, 'lJlt1f.Ul'YUeJ'Vi\PJJUl~'fl iiri1 TSP vvlui1.:i 0.192-0.204 mg/m3 m1:::iiri1 PM-10 

~ ~ ~ 

vtjiw1b.:i 0.083-0.088 mg/m3 ~.:iiiri1vtjiu1m.ucvi'mm11u~nl'ttu~ 1rlm.i11>rnm1'fln'ili~~,~1u1mvrnvit1u 

f)'!Jtfif.U CV1 l.Jl'fl'l' f lUfJf.Ufll'VitllfllffiU mrnlfllff i ~mf 1, 'U \9111.J'U'l'::: fllfffltu:::m'l' l.Jfll'j ~ .:JU1~~tll.Jtl 11.:J'lfl~ U 'UlJ~ 

24 VI.ff. 2547 ~f11'11U~fllm~fJ 24 '!T1 im TSP 11.itnu 0.33 mg/m3 1m::; PM-10 11.itnu 0.12 mg/m3 (~ttlffffl'l' 

fllflf-.lU1n~ 3) VJfifltllU~'Vilfll'l''fl'l'1'il1~ U~tlVl.:J,'j~'flll.J~'U'l' :::fitllJfll'j'i) ::;~t).:JUOllil'fll:I.Jl.Jl'fl'jfll'jiftJ.:inu1m::; 

unh.1H'1m:::'Vl'lJ~ lUfJf.UfllVltllflll'Ytlfll.:Jlfl'.i .:Jfll ~ '111 t)fil'j I~ :IJ:I.Jl'fl'j fil 'j itt'ii 'U'l' :::ff'Vln ri mm n~u l'lfU fll'j l~l.J fll'j 

mu 'j erJ 1 i um :::u1u fl1 'jlJ~fjt) f.l'HU i UtlUlfl'fl mu1~unv.:i1d 1m::;m1~~mml ll~U'Vll.:J'\JUff .:itd fllfj iuu1 nru 
J' "'i ~I 'J/ VIU'Vl m .:Jfll'j luU\91'\.! 

3.1.4 tl'i'UNi.1fll'i!mt11J!'ntl1Jfll'ivl'i1il1\?lflWflTYrnlfllrt1t11J'i'itllfllrl 
Cl Cl 

'illfiH'1fl11'fl11'il1~fJtufl7VlmmrYium1mmrYiui1.:i~~ium'ilu~.:iu'il~1Ju MivuQ:1.Jfll'ViUn 2566) 

1~'1'iln71\9111'il1~llil.Jlf.U~U'1:::tltl.:Jl'Y.:itt:IJ~ (TSP) 1m::;mmtu~U'1:::tltl.:J'IJU1~J1n11 10 1:1.JflrnU (PM-10) 

111u1u 3 mnil 1~mi 'lJl nru h .:i 11.i'ttU'lltl.:J 1 m .:im1 u111ru rl1tl' nn-.:iCJf "ttu ~1 1m:::'lJ1 nru '!!UeJ'Vi\PJJUl~'fl (i.:i 

\91111.:J~ 3-2 1m:::1u~ 3-2) 1~fJVl'lJ11 v.irnl.:i1m::;l'Y.:i 2 i'lfil~'l'ilfl11\9111'il1~iiri1vtj'lutntuCV1l.Jl\911f1UfJf.UfllVI 

tllfllfl'iUm1fJlfllfl'i~fllf11'U'fll:IJ'U1:::mfl'flf.U:::mrnm1~.:iu1~~tll.JUl1.:J'lfl~ U'UlJ~ 24 VI.fl. 2547 VJfiflf:)lU 

~'l'i1m1'f!11'il1~ ~.:iun-~.:i 'l tt'n1u11'V11.:i~u1:::ntJ'lJfll11~u6llil'fll:I.Jl.Jl'fl1 m1~ 1~n1ttu~ 1 fvd1.:itfl'.i .:iflf ~ t~tl 

11.iitt'1ri~H'1m :::'Vl'IJ~tl'lJ'l.J'lfU~lUfJf.Ufl1Vltllfllff 1m::;~t).:J'UOllill~:I.Jl~:IJ'fll:IJ~'Vll.:J'lJlli''Vl~mmn~.:iu1~~t)l.J 
Ill i,l;l 'J/ o o 'J/ i 'J/ 'J/ .d o:: ,'I d "" Ji i i 'J/ 'J/ d <c9 "" .., d 
1~ mm1m:::mmum U'\.17.:J'f!U 1V1v1uum1'1~mmru 11u'Vl'il:::tn~'l.lu uvmfl'fl ttUtlfl'VltJ'~ 'lf.:J'V17.:Jm1'l'Vl'V1 

llifi1'll~.:JU1~~tl:IJ tm ::; 'Vll.:J iflHnl'l''il:::'l'i1m1~~'flll.Jl~l1:::1.:JH'1n71\9111'il1~fJf.Ufl1VltllnlffiUU~'1::;\)~n7'1 11 

lfl~H'1n1:::'VllJf1lJ'lJ':IJ'lfU i n~t~ f.1-:Jl.Jlfi'U tlfJl~f.1-:J i~ l~tl ,l::;'11 l'Vll.:Jif tl.:J f1Utm:::wf1 'I.I ~tl, 'I.Ji tt'tfi~ f-.1'1 m :::'Vl lJ fl'lJ 

'1J'l.l'lfuin~1~t1.:iim:::iutl'vt1~"!~ 
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Vll'll-3~ 3-2 l!lf~,:jf)l'jllliU1Jl'nU'IJNi,'lfll'j\ll'j1~1~flflUlrne>lf)lfl1tnJ'j'jl'.Jlf)lff1'U~1-3~Nl'Um~uo-:iifo~uu . . 

25-28/02/63 

12- 15/10/63 

25-28/02/64 

11 -14/10/64 

25-28/02/65 

I 1-14/10/65 

25-28/02/66 

tnlll'ljl'U 

't'itnUl't'i~ 

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

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

0.204 - 0.275 0.199 - 0.212 0.182 - 0.199 0.079 - 0.092 0.080 - 0.081 0.075 - 0.079 

0.211 - 0.224 0.157 - 0.167 0.157 - 0.163 0.078 - 0.085 0.060 - 0.068 0.062 - 0.068 

0.238 - 0.260 0.199 - 0.208 0.194 - 0.212 0.082 - 0.095 0.073 - 0.075 0.075 - 0.080 

0.191 - 0.203 0.149 - 0.159 0.151 - 0.168 0.075 - 0.079 0.051 - 0.054 0.050 - 0.060 

0.264 - 0.269 0.2 14 - 0.228 0.220 - 0.224 0.097 - 0.099 0.078 - 0.084 0.083 - 0.087 

0.206 - 0.225 0.198 - 0.209 0.175 - 0.192 0.070 - 0.085 0.075 - 0.078 0.066 - 0.074 

0.271 - 0.31 8 0.236 - 0.263 0.192 - 0.204 0.10 l - 0.111 0.090 - 0.094 0.083 - 0.088 

0.330 0.120 

1J'hil'l 1lJ~~ 1~u11rnim!-uvf rHl'U'lfrllll'lUt ~,n~, 2566 

11111111u fJW mvrn1 fm1'1 um 1 u1 mrr 1~u,h111 111::: mrrt1w :::m 111m1~~111~irt11111 lf ~'!fl~ 

'il1J1J'Vi 24 'l'l.fl. 2547 

St. 1 

St. 2 

St. 3 

Q O QJ t/t1::1, .:::;. 

m 11w i:nu nff ~"!J'l1U m 
Q rl Q,I Q 

m l1WflWJ'VlWJU1~~ .. 
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il',~,fu1hui1fi11 'i.110.1fl.fl8Ufffli'11iu 

Total Suspended Particulates (24 hr) 

mg/m3 

IJ1fl1fl'II = 0.330 lflg/rl13 

0.33 
0.30 

•••••••••••••••• ••••••• ••••••••••••••••••••••••••••• •• •••••••••••••••• • •• ••••• •• ••••• .. •••• •••• .. •• ••••· .. •••••••• •• .. •n•••••••••••••••••·•·••••••••••••••••••••••••••••••••••••·••• .. •••••• •••-----

0.27 
0.24 
0.2 1 • • 
0.18 
O.J> • 
0.12 
0.09 
0.06 •• 
O.Q3 
0.00 

0.275 

L .204 

25-28 n:rc. 6-:J 

0.224 
10.2 11 

l2-l5Ul.63 

0.260 

t 238 

25-28 n:n. 64 

0.203 
! 

0.191 

11-14 fl.fr. 64 

j .269 
0.264 

25-28 n:n. 65 ll-lHl.fl .65 

JU~ 3-2 m 1~11:Aum nu11mu111911111r~ fJ wm-w a, m ff 1 uu·n mm ff 

tl1l1tU l ·H luttU'lft),:j lt11-:im1 lu,h-:i~rhm.n11uo-:iif 111uu 

PM-10 (24 hr) 

r •3 18 

0.271 

25-28 n.'l'I . 66 

mg/m3 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 -
0.060 
0,050 
0.040 
0.030 _., 
0.020 
0.010 
0.000 

0.092 

I 
0.079 

25-28 n.'l'I. 63 

0.085 
1

o.078 

I Z.. 15 \11.tl. 63 

1
0.111 

0.095 0.099 

I ~ -097 0.085 0.101 
0.079 t 

0.082 t 0.Q75 
.070 

25-28 n.'l'l. 64 11-14\11.tl.64 25-28 n.Tt 65 11-14\11.tl.65 2-5·28 O.'l'I . 66 

JU~ 3-2 (9lt>) nnrfrt.AutuntJtJNt'lm1Vl1l1>'l~fJtUlll't'Ullfl1ff1u1111tnmff 

tl1l1tUl1-:iluttu'Ua-:ilt11-:im11u,h-:i~N1UiJ19UO-:aU9i21JU 
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Total Suspended Particulates (24 hr) 
mg/m3 

111111111\l = 0.330 mg/m3 

0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.)5 
0.12 
0.09 
0.06 
0.03 
0.00 

0.212 
10.199 0.167 

t o.151 

0.208 

\ .199 0.159 
t 

0.149 

0.228 
1

0.214 
0.209 

t 
0.198 

! 0.263 

0.236 

25-28 n.Vi. 63 12-15 91.fl. 63 25-28 n.Vi . 64 11-1491.fl . 64 25-28 n.Vi. 65 11- 14111 .fl. 65 25-28 n:n. 66 

JU~ 3-2 (9i0) t111f4nnm.nntJ1JNi1fl119111fl1~fJt1U11'W01tnff1'UtJ11tnfllff 

1J111w«1l!mr.:i~tiu~11u,b.:i~N1um1uo.:iif'1111u 

PM-10 (24 hr) 

mg/m3 

)J7111117U = 0. I ZO mg/m3 

0.130 
0.120 
0.110 
0.100 
0.090 >-
0.080 

. 0.070 
0.060 
0,050 
0.040 
0.030 • .-
0.020 
0.010 
0.000 

.......................................................................... ·---··············· .. · .. ······················· .. ····················----·····················----

0.081 

• 0.080 

25-28 n.Vi. 63 

0.068 

! 0.060 

12-15111.fl.63 

0,075 
• 0.073 

25-28 n.Vi. 64 

j ,054 
0.051 

11-14111.fl.64 

0.084 
10.o18 

25-28 n.Vi. 65 

. 0,078 
0.075 

11-1491.fl. 65 

0.094 
t 0.090 

25-28 n.Vi. 66 

1t1~ 3-2 (Pia) m,1'4tmumnu1JNirn,.191n11~tJa1111'rt01mff1utJ-nmmff 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 , 
O.JS 
0.12 
0.09 
0.06 
0.03 
0.00 

mg/m3 

0. 199 
1

0.182 0.163 
• 0.151 

Total Suspended Particulates (24 hr) 

0.212 

\ .194 0.168 

1 
0.151 

0.224 • 0.220 

1J1\lllJ1'11 "' 0.330 mg/m3 

0.192 
1

o.t75 

j-204 
0.191 

25-28 n.'l't. 63 12- 15 91.fl. 63 25-28 n.'l't. 64 11-14\ll.fl. 64 2S·28 n.'l't. 65 11-14 \ll,fl. 65 25-28 n.'l't. 66 

0.130 
0.120 
0.1 10 
0.100 
0.090 
0.080 

mg/m3 

0.070 ~ 
0.060 
0.050 
0.040 
0.030 • 
0.020 
0.010 
0.000 

JU~ 3-2 (Pis) m1rl11.Auu1nuuNarn1,in111AtJW.fllftt11mn1,.m1·m1mt1 

'U111Wt]Uth1fflUlifllwu1-i~r-l1u,mmo-iif;i1uu 

PM-10 (24 hr) 

1J191l!l'll = 0.120mg/m3 

0.079 0.080 t°-087 

! 0.074 t 0.068 t 0.083 
0-075 1

0.062 
0.Q75 0.060 

! 0.066 

0.050 

i°.088 
0.083 

25-28 n.'l't . 63 12~15 Ill .ti . 63 25-28 fl .'l't . 64 11-14\ll.tl . 64 25-28 n.'l't. 65 11-14\ll.tl. 65 25-28 n .'l't . 66 

JU~ 3-2 (Pis) n11rl11.Auu1nuum,m1,i11;11fltJWmYt1>1mt11uu11mmt1 

u111wuuu-wfflu1i,i1u,i1-i~r-l1uiJ1;iuii-iif;i1uu 

. 

7 
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3.2 

3.2.1 

QJ d "" 
flllvt11'\l1~rl1UU11ml~flfff1HtUJ 

0 .... 

fll1~l!'l..!'l..!fll1 
o Qlil J. a., d ~ 

'VI 1 f11 '.i \Pl '.i 1'il 1~~ 1t.Jlfl '.i tl-:J\Pl '.i 1'il 1~fl 11:IJI '.i 1Ucl::; '\lll'f'\111-:JtUJ 

m1:1J1~ 11rn:::vil'l'Y11-:ic1:1.1ui1'1'17f11'.i m ~mtlut11'.i1vi11m mnif uil 1r11~ 1~:1.11i~'l'l11tlum-l1.JjJ1Jcl:1J (Wind Rose) 

\Pll:1.1'.i :!; 'IJ'IJ'Utl-:J I 'IJTitJ{~ (The Beaufort Scale of Winds) f11'.i;~J-:i1r1iv-:i1~m1:1J1~11rn ::: vil'f'V11-:Jcl:IJ ~tl-:l\1-:l'illfl 
,, ''J,J ' ' ' ,, 

wu~u 6.0- 1 o.o l:1.1\Pl'.i hw~~vii-:i1r11v,:i~v-:ivfluvi1ci-:i 1l]iH1,:iu~nfff 7-!l'H7tltllfl 7'.i~-:iu-:i 1rn::;~v,:ii-:i'lmh,:i 

1u1rn::;11c111~v1tiu tl'IJ f11'.i \Pl '.i 1'il1~fJWil wrn 1 ml'f'l um 1 m ml'f 1~v 'l i1tlmYm.i c1~1,:i~ -:iu ff~-:im1:1.1 tr:1.1~u n 

'lltJ-:J~c1m11P1'.i1'il1~ 1~v'l'l1mrn'.i1'il1~ ~1mu 1 fft1TW tiv 'IJ1nw 1H 1frttu'llv-:i 1m,:im'.i ('Viti~ 0445758 

\Pl ::;11.Jtltlfl, 1852112 mi'lv) tlQl11-:J'il1fl~lJ~lU~'tttl'1mijv-:i1u'Vl7-!1~11.Jvil'f\Pl:!;11.J\Plfl u1::;:1.11w 500 l:IJ\Pl'j (JU~ 

3-1) 

3.2.2 
QJ 

Ntlfll1Vl11'\l1~ 

f11'.i\Pl '.i 1'il1~fl11:l.ll~1llcl :!;vi l'f'Vl1-:Jcl:IJ ~11.J11.J 1 fftllU 1~un 'IJ1nw h-:i llJlflJ'Utl-!I lfl'.i-:Jfll'j 

iui1-:i11m1~v1n'I.Jf11H1'.i1'il1~fJWil1'VHl1fl11'f'lum'.ifl7fl11'1 '.i::;w:h-:iiu~ 25-28 Q:l.lm~un 2566 iif.lc1m1 

1P111'il1~mrn-:i'lu~m1-:i~ 3-3 i-:i'.iu~ 3-3 11c1 :::'.i w-:i1uf.lc1fl11\Pl'.i1'il1~'lumr1f.lu1n~ 2 
" 
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~ u q q 

Yll'HH'I 3-3 f.lt1fl1'1Yl'l1il1~fl1UH'l1lU'l~'Ylfl'YIHtnJ 

' ' u .e:I, CV d 
'1~'111H1'U'YI 25-28 fJUfllfi'Ufi 2566 

m rn1l;i1rn 1tla11ciiu~rrrnuh1rn (%) 

1i'.ku.uh:i hlitwua.:i 1m.:itm 

0.4-3.6 mis 

"' YlffYIHl:uJ 

N 0.00 

NNE 0.00 

NE 13.89 

ENE 9.72 

E 6.94 

ESE 22.22 

SE 11.11 

SSE 1.39 

s 6.94 

SSW 1.39 

SW 6.94 

WSW 0.00 

w 1.39 

WNW 1.39 

NW 1.39 

NNW 0.00 

-S'Jil 81.94 

amnu (<0.4 mis) 18.06 
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22.7% 

.. - ·-
; WJ;ST 

SOUTH 

tfmf111n11fl1nR 1.11ll.lA.f1Blllffl1fli'II 

WIND SPEED 
(mis) 

>= 11 .20 

• 8.50-11 .20 

• 5.80-8.50 

• 3".e·o-s.a-o-
1.80 -3.60 

• 0.40 - 1.80 

Calms: 18.06% 

3.-2.3 ff1'U~Hlfl11A11il'l~fl1UJl;1Utlt11ft't1HtUJ1Ul~ijUQllfl1111-'1l 2566 

n1m11t11'11M1111J1r11rnt'Vlff'Vl1-1iuJ 3 1'u~e1i1e-111111ru 1H11.Hh.J11e-11t11-1t1111u'lf1-11'u~ 

25-28 n1Jm~u112566wu11 ihuhrni~~J.J1'11nvil'f\9lt'l'Ueem~t1-11~tieui11m-1vil'f\9lt'lm>en (ESE) 1~ttij 
• u 

d,• <>11" ,do ., ,. ~ 
fl11lJl:i1 'U'lf1-1 0.4-3.6 mis fl~lu'Urntt"1t 22.22 'll8si'lf1-1'Yl'Vllnl:i\91:i1'11~ U"1tl.lm:.irr-1met1"1t 18.06 
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3.3 

3.3.1 

ff14,fud1u01llA 1.1 1t1.m.nBuaP11ni'u 

0 "" fll1~l!'U'Ufll1 

u1'1J'Vl 1JJ~,:j tB'\..111:nn.mh-1'¥1 fltl'\.JCl$'1U'Vl'\..lt ~ln~ 'l'llfl1Hl'.i1'01~'j::::irnfft1-:Jm~t1 24 i11m 

(Leq. 24 hr) tm ::::1:::: irnfft1-:i~-:iey~ (Lmax) t~'l..lnm 3 1'\..l~tll~ti-:i 'l'l..l'lf'N~iim1~1t'U'\..l-:Jl'\..l~llJUf1~'1Jt1-:J 

1m-:inn 1rlt11'\..I~ 25-28 Qllfllvi''l..lli 2566 1~t1W1flit1-:ii'.it1 Integrating Sound Level Meter ACO 6236 1~ti'l11 

m1~11'01~'luu1nru~m~11'0 ::::1;fmrnm :::: 'V11J'illf1lfft1-:ii-:i ~1u1u 3 t1mi'.l ~-:i1~u~~t~t11nu~~11'01~ 

fJWfll'Yltllfllfl''l'l..lun tllfllfl' fltl (i-:iiu~ 3-1) 

3.3.2 

St. I 

St. 2 

St. 3 

.c:t, 0 Q.I efe:::i. ~ 

m nrumu flft-:iCJJl1'\..lf11 
e:::i. "QI .c:t, m nru fj''l..ltl'Ylll.ll'\..ll'il~ 

'illmrnm1~n'il1~1::::irnfft1-:im~t1 24 i11m (Leq. 24 hr) ll'1::::1 :::: irnfft1-:i~-:iey~ (Lmax) t~'\..I 

n'11 3 1u~t11~t1-:i ~1wm 3 t1mi'.l 1rlt11u~ 25-28 Q1Jmvi'u1i 2566 iiN'1m1~n'il1~'lu~111-:i~ 3-4 1m:::: 

1 ltl-:Jl'\..IN'1fll 'j1lm7::::i-l''lumflN'\..l 1f1~ 2 

' ct IV IV.clfSI 1,!j VG 
\Jll'HH'I 3-4 l:.ftlfll'i\Jl'i1il1~1::::~mm.1.:i !U1J'l1E.llfllfl Ul~tlUQl.J.fll'VfUfi 2566 

e:1.J V 

., "' "' 
' 1::::~mm.1-:i [t~"llnrn(rn)J ., "' ., 

tft11U'YI\Jl11il1~ 1U'YI\Jl11il1~ 
Leq. 24 hr Lmax 

1. u1nru h-:i hiih.1'1Jt1-:i iflHm1 25-26/02/66 59.5 96.2 

26-27/02/66 59.8 96.6 

27-28/02/66 60.2 97.1 
.c:t, 0 QI i/.c:t, ~ 

2. mnrumunt1.:iCJJ1-1um 25-26/02/66 56.5 89.4 

26-27 /02/66 56.8 90.7 

27-28/02/66 57. 1 90.9 

Q "QJ Q 3. mnWi!J''l..ltl'Ylll.ll'\..ll'il~ 25-26/02/66 54.8 86.3 

26-27/02/66 55.1 86.7 

27-28/02/66 55.5 87.2 

l.Jl\Jl'iflU 70 115 

lJ1~1Jl'W1 ::::irnfftl-:J i~t1J111.J U1 :::: fllfl'flW:::: mrnflU*-:Jlt1~~tllJUl1-:J'b'l~ 'info~ 15 TI .fl. 2540 

u'1::::m~1J1'Wfl11JfJm::::irnfft1-:i1m::::m11Ji'Wt1::::tfit1'W'illf1fl11'l17mi'.it1-:ittu ~11Ju1:::: mr1m::::'Vln-:i 

'Vll'Ylt11mn1rn'b'1~1m::::*-:iu1~~t11J u1:::: mr111'b't1'il'ill'\.!11Jfllll 1'W~ 29 i'W17flJJ 2548 
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irm1uii1uii1«,1 1. m1.m 11auirl'l1n#u 

3.3.3 
-• V V ct Gl ,:!I QJ d 

tl'l lJ N t'I fl 11~11 'il 1 vi 1 ~ vi 'U! «EH r\.U vi 6 U fliJ fl l'VO.Ui 2566 q q 

'i11fWH'lf11Hl11'i11~1 ~i1HffV•ml~[J 24 'JT11:1.J~ (Leq. 24 hr) ll'ft~1 ~i1HffV~t)'~"J'~ (Lmax) 1iJ'U 

nm 3 1'U~tll~tl~ ~TUTU 3 flmu 'V'lU17 u1rn:uh~11.li1-u'\Jt1~im~m1 ihh Leq. 24 hr t1tj'l'W'lh~ 59.5-60.2 

1~;1u'ft(ltl) 1rnd hh Lmax t1tji'W'lh~ 96.2-97.1 1~;1u'ft(ltl), u1m1Hr1tl'nmCJfi1-u~1 iirh Leq. 24 hr t1tji'W'lh~ 

56.5-57.1 l~;lll'ft(ltl) 1rn~iir11 Lmax tlQl'U'lh~ 89.4-90.9 l~;IU'ft(ltl), u1mUi;!'UV'rl'IJ.ll'Ul;~ iir11 Leq. 24 hr 

t1tji'W'lh~ 54.8-55 .5 l~;IU'ft(ltl) 1rn~iir11 Lmax t1tji'W'lh~ 86.3-87.2 1~;11J'ft(ltl) ~~iir1wtjiumrucl'fm~111u 

1~i1Jlff[J~ 1~ai1111 ~1:J.J111 ~f11flfltu ~m11Jf111~~111~at11Jlll1~'lfl~ mfu~ 15 'Vi.fl. 2540 (fllf1H'U1f1~ 3) ~ 

lll')1'U~ iil'r111~i1Jlff[J~l,l~[J 24 'JT11m (Leq. 24 hr) iir11,~1.l1n'U 70 l~;IU'ft (ltl) U'ft~fi1 1~i1Jlff[J~t)'~q~ 

(Lmax) 11.ltn'U 115 l~;IU'ft(ltl) 1rn~1JfiltlQl'Ulf1tucl'fmm11ur11uf.jm~i1J1ff[J~ll'ft~m1:wJu1:Y~l'Yltl'U'i)lf1 

f11 1 l'll ll·tijtl ~ tt 'U ~ llJ 111 ~ f11 flm ~ m 1~ 'Yl f 'V'l mm 1i 11 :J.J'lfl~ll'ft~ ~ ~111~ at1:J.J 111 ~ f11flH'lffl'i)'i)l'411l f1'!:l 1 1'U ~ 

29 i''U11f1:J.J 2548 ~lll'l1'U~fi11~i1JlfffWillf1f111 iliu~ll'ft~Vtl[Jl1'Ul'Uf111J 24 '171 i1N ~tl~,1.l1n'U 70 l~;IU'ft(ltl) 

1rn~r111 ~i1Hfft1~tr~ir~ (Lmax) 11.ltn'U 115 l~;IU'ft(ltl) l'Jf1flt11U~l'llf11rn111l1~ 

' _ ~ ct "" v v ct Gj I ct I 4 _Qf v 
3 .2 .4 ! lJ'i f.l'Unl f.l'lJNt'I fl 11 ~ vi ~l iJ ~11'il 1 vl'i ~ vl'lJ!tYf.1-! AU 'ti 1-!YI N 1 U iJ l 'ilU tNlJ 'il'il 'lJ U 

q 

1llf1H'ftf171~11,i1~1~i1J1fft1~m~a 24 '171 i:J.J~ (Leq. 24 hr) 1rn~1~irnfft1~tr~"l'~ (Lmax) 1ilu 

nm 3 1u~t11~t1~i'U'i1~~~1-um,iu~~u,i~tl'-u (l~tl'UfJ:J.Jflllfun 2566) l'\'1m1~11,i1~~1u1-u 3 mnu 11uti 

u1nru iH il.itt'U'\Jtl~ im~m1 u1m1Hhtl'nft~CJJttu~1 1m~u1ntuflmJ'rl'IJ.llm;~ (~111~~ 3-5 1rn~111~ 3-4) 
. u u 

'V'lU17 l'Jf1flf ~1rn~.J~ 2 i'lfu~l'\'1m1~11,i1~iiti1t1tjiu1nrucl'fm~111m~irnffa~ i~vi1111 ~1:J.J111~mfl 

f1tu ~m1:J.Jm1~~111~irtl:J.Jlll1~'lfl~ ~tl'u~ 15 'Vi.fl. 2540 (fllf1H'U1f1~ 3) ~f)l'l1'U~,irti11~i1Jlff[J~IU~tl 24 i'1im 

(Leq. 24 hr) 1Jt1ll~li1n'U 70 l~;IU'ft (ltl) ll'ft~t1n~i1Hfft1~tr~ir~ (Lmax) 11.linu 115 l~;IU'ft(ltl) l'Jf1fltl1U~ 

l'\'1m1m1,i1~ ~~u fl~~ 'l il'111u 11 n,i m 1 :J.Jf111~71'U'U~l'U'\Jtl~ i ri 1 ~m1 'l u'll1~~ ~1um 11.lri ~H'ftm~'Ylul1u 

f111 :J.Ji~1~i1J1ff [J~~ tlu1 ntu '!Jll'lf'U i na1~ v~iu ~ i m ~ f111 U~tlV1~ ,~ 
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ifmfUlfJIJDltlf! 1.11ti.ltl.flBIJD'P11f1i'U 

' ' .c:t. ,.. I":! .ct. .Q. Q.I Q.I ct 61 f .ct r ~ ... ~ CV 

v11nn1 3-5 l1J'jfJ1.JIYltl1Jl>Hlfl11\llY1 Ylll-J\l111U1Yl'l::Yl1.Jltltl'1 l'U'lf1'1Yl~1UmUU0'11JUU1JU . 
1::~1.Jlfftl'1 [IYl~I\Jt,(Hl)) 

' ., ... ., 
Leq. 24 hr 1UYl\l111U1YI Lmax 

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

25-28/02/63 59.0 - 59.7 56.0 - 56.6 54.3 - 55 .0 95.7 - 96.6 88.9 - 90.4 85 .8 - 86.7 

12- 15/10/63 59.2 - 59.9 56.2 - 56.8 54.5 - 55.2 95.9 - 96.8 89. l - 90.6 86.0 - 86.9 

25-28/02/64 59.4 - 60.3 56.4 - 57.0 54.7 - 55.4 96.3 - 97.0 89.3 - 90.8 86.2 -87.1 

I 1- 14/10/64 59.6 - 60.3 56.6 - 57.2 54.9 - 55 .6 96.3 - 97.2 89.5 - 91.0 86.4 - 87.3 

25-28/02/65 59.3 - 60.2 56.3 - 56.9 54.6 - 55 .3 96.2 - 96.9 89.2 - 90.7 86.l - 87.0 

11-14/10/65 59.8 - 60.5 56.8 - 57.4 55.1 - 55.8 96.5 - 97.4 89.7 - 91.2 86.6 - 87.5 

25-28/02/66 59.5 - 60.2 56.5 - 57.1 54.8 - 55 .5 96.2 - 97.l 89.4 - 90.9 86.3 - 87.2 

mm91u 70 115 

111 1iV1 i:1.Jii.:i 1~'Ui1-rn,.m!,.nf tHJ'UCJfi'IU'Yl'U91 ,11n~, 2566 

mmg,u 

11 mm 11 ~ 

:I.Jl~':i j l'U'.i ::i rntru.:i 1~u,,t1 i u U':i:: fll flflW::mrnm 1~.:i111mft1:1.JUl1.:J'lfl~ 'il'U'IJ~ 15 'rl.fl. 2540 

3.4 

3.4.1 

St. 1 

St. 2 

St. 3 

0 "" 

u111w h.:i 1:i.i-n'U'lHN 1m-:um 

,Cr, 0 GI cf~ ~ 
m 11wm'UmY.:iCJ.111'Um 

fll'i~l&'l-!'1-!fll'i 

u1 1iV1 i:1.Jii.:i 1~'Ui1n 1'U1l!m1 rnJwimt'Yl'U91 ,i1ti~ vi1 m 1~11\J1~m.:iimY:: l'Y1t1'U'IJW::~ii m 1 

.::r. v ,::!I ,- ,- 'l 91 -=!i .a QI ci.i ,:!i d 91 
1::1'1J~'l1Ull'l1:I.Jtl.:J'Utl.:J 1m.:im1 1~tl 'lflfl';itl.:J:I.Jtl~':i1\J1~UHff'Uff::l'Yltl'U (Seismometer) tl'l1tl Instantel Model 

MiniMate DS-077 ~ii~~fl1l :1.Jffl:1.J1rn'\Jt1.:Jlfl1t1.:ii'.it1i'Ufm~':i1\J1~filfl11:IJl11tl'4fllfl (Peak Particle velocity) 

'IJtJ.:jfl~'Ui'Uff:::: l'YltJ'Ui;J.:iu~ 0.254 ""~l:IJ~';i/1'Ul'vi t'Uiu filfl11:I.Jt (Frequency) tlQ'l'U'Jh.:i 1-100 1~1~ci1 
1m:::: 11'11ri.:if u11na~mmfl (Microphone) fi111'U~~niu 140 1~9fl'IJ'1 (lltli'\) 1~uvi1m1~n\J1~ 'l'U'IJ1 11W~fll~ 

i1\J ::::i;f rnrnm :::: V1'1J~l:IJ:I.Jl~ ';j f11 ';j "1 ~lll'l1'U~ '1l'U1'U 2 fftllU ~ti (i.:iiu~ 3-5) 

1. 1Jl l1W'llt11JUUM1.h::::V11'Utl'~1~1'Uvifl~::::1'Ut1t1fl 1::::1111.:i11"if nmJ~~ 5 1m:::: 6 ('Ylfl~ 
"' <!I I I ,1 ,d '.:'I !ii <!I IIJ. i !ii "' "' • I 

0445758 ~::::1 'Utltlfl , 1852112 1'11'Utl) tl~'l11.:J\J l fl'Vl'U'Yll1J~'l1'Ull'l1:I.Jtl.:J 11J'Y11.:J~l'U'Ylfl~ :::: 1'U~fl 1J ':i:::: mw 500 

1:1.J~';j 

Cr, Cr,~ ,Cr,GJ QI ,:!i II :ld 
2. ml1W'Vl':i ::::1il~~tltl'l1'Ufl1 ('Vlfl~ 0445861 ~ ::::1'Utltlfl, 1853125 1'11'Utl) tl~'111.:J\Jl fl 'Vl'U'YI 

1m.:im1itlV11.:i;1'U'vifl~::::1'\..!~m~u.:i1lrut1 u1 ::::mw 800 1:1.J~':i 
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dB(A) Leq. 24 hr 

lJWl'Ijl'U = 70 dB(A) 
70.0 , ............................................................................................................................ ..... ................................ ... .................................................................... . 

t~:~ ~ ~ 9.7 ,;9.9 • 60.3 ~ .3 ,.po.2 ,1,_o.s • 60.2 
55.0 59.0 59.2 59.4 59.6 -S9.3 59.8 59.5 
50.0 
45.0 
40.0 
15.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 -
0.0 ' ' ' ' 

25-28 tut. 63 12-IHl.fl. 63 25•28 n.'l't. 64 1M4 fl.fl. 64 25-28 n.'l'I . 65 11-14 fl.fl. 65 25-28 n.'l't. 66 

1 ' ' ' _.... _ .. _~ ... ., ., ...... --~ ., ' ... 
JIJYI 3-4 fl"HnllJ"UIUIYlrJUHi;HTT'ifl'i'Jff'J~'i~~Ult'lll-31\Hlll 24 ,rmH 3 'J'Uflt)l'Ut)-3 

ulnw h-3 li.itt-u'UtH 1 m-3m11 mh-3~r-h-um;,-uo-3if ;,11u-u 

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 

,IM 
95.7 

' 

. 96.8 
95.9 

' 

.. 7.0 
96.3 

~ 7.2 
~ 6.3 

lJ1911)ll'U = 115 d'B(A) 

}z6.9 
C<J6.2 

,2.7.4 
~ 6.5 

' 

. 97.1 
96.2 

25-28 n.'l'I . 63 12-15 fl.fl. 63 25-28 n.'l'I. 64 11-14 fl .fl . 64 25-28 n.'l't. 65 11-14 fl .fl. 65 25-28 n.'l't. 66 

. ' _I.cl f ,.,.I _f.!: <el. V V 4 V f ,!( 

JIJYI 3-4 (flt>) fl'ilTil1J'irJUIYlrJ1JHllfll'i~nu1~,~~UlffrJ-3f-3lJ~ 3 l'Uflt)l'Ut)-3 

u111w l 1-3 l ii'tim1a-3 l flHm11-u,h-3~firnm;,-uo-3if ;,1u-u 

' 

1unm1191 : lJ19l'if1'Ufl'l'UtJm::irnffu-:ihrn'tf--J'hJ mmh::mfl'r1ru::mrnm1~-:iu1~ifti1J1111-:i,,-,~ '1UU~ 15 -w.fl'. 2540 
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dB(A) 

70.0 
65.0 
60.0 
55.0 
50.0 
45.0 +-
40.0 +­
~5.0 
30.0 
Z5.0 
20.0 
15.0 
10.0 
5.0 
0.0 

Leq. 24 hr 

lJW11!1U = 70 dB(A) 
' ................................................................................................................................ , ............................................................ .... ... . 

~ 6.6 
56.0 

I 

,;6.8 
56.2 

I 

. 57.0 
56.4 

I 

,;_1.2 
56.6 

I 

,;6.9 
56.3 

7 

,;1.1 
56.5 

25·28 fl .'l't . 63 12·15 ,t.fl. 63 25·28 fl .'l't . 64 11-14 ,t.fl. 64 25-28 fl .'l't . 65 I 1-101.fl. 65 25-28 fl .'l't. 66 

' ' t ' .I"" I • .I.I':! ... ._, .., ... ... ..,~ ._, I "l 3uri 3-4 {flfl) n·nn1u1urnrit1uNatn1f111il1"~1::~u1tYt1•mrnu 24 ,n,tH 3 1uvi0nrn.:i 

dB(A) 

120.0 
110.0 
100.0 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
:lO.O 
20.0 · 
l0.0 . 
0.0 

fi.0.4 
88.9 

I 

u1nwa-1itntY.:i~i1u~1lu,i1.:i~rhuinilun.:iif@1uu 

fi.0,6 
89.1 

I 

._o.8 
89.3 

Lmax 

I 

~ 1.0 
89.5 

lJ1~1j1U = 11 5 dB(A) 

..2,0.1 
"89.2 

Jl.2 
89.7 

. 90.9 
89.4 

25·28 fl .'l't. 63 12· 15 ,t .fl. 63 25-28 fl .'l't. 64 I 1-14 ,t.fl. 64 25·28 fl .'l't . 65 I 1-14 ,t .fl. 65 25-28 fl.'l't . 66 

' ' ... l.c:f. • _.1 _fl::!: q u u • u , 4 
Jufl 3-4 {fl0) n11nlu1tJUl'YltJUNllfll'lfl1'JU1~1::~UlfftJ.:Jg'.:JQ'~ 3 1'Ufl01'U0.:J 

u111wa-1itntY.:i~itu~1lu,i1.:i~Nl'U1Jlil'UO.:JUil'11J'U 

7 

7 

'111.JltJl'H9J m11111ut11ufJm~irnih.1-.:i 1~vJ11tl 111lJtl1~fl1ffflru~nnlJm1~-.:iu1~flmJ1111-.:i,n~ ~utJ~ 15 vt.ff. 2540 
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dB(A) Leq. 24hr 

70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40-.0 
:lS.o 
30.0 
l5,-0 
20.0 
15.0 
10".0 -
5.0 -
0.0 

1J1~1Jl'U = 70 dB(A) ........................................................................................................................................................................................................................................... 

~ s.o 
54.3 

,;,5.2 
54.5 

. 55.4 
54.7 

,15,6 
54.9 

~ S.3 
54.6 

. 5.8 
55.1 

. 55.5 
54.8 

25-28 n .'N. 63 12-15 "·"· 63 25,28 n.'N. 64 11, 14 fl.fl. 64 25-28 n.'N. 65 11, 14 fl.fl. 65 25-28 n.'N. 66 

' ' ' ' .I.. I • .I .I':! .. <V <V .. .. <V <;' <V I 4 
3un 3-4 (flfl) flHnlu'UJ'UlYltJUfffffll'igi"J'Hl'J"~'it~UlfftJ.:JUHUJ 24 ,n,u.:i 3 TlmfllUO.:J 

dB(A) 

120.0 
110.0 
100,0 
90.0 
80.0 
70.0 
60.0 
50.0 -
40.0 -
:lO.O -
20.0 -
10.0 -
0.0 

. 86.7 
85.8 

I 

ul11wour1-wfflUlifl1U'lh./J~U1Ulll\lUO./J'Uil1lUU 

. 86.9 
86.0 

I 

Lmax 

. 87.l 
86.2 

· ~87.3 
o 6.4 

lJl~'IJl'U = 115 dB(A) 

. 87.0 
86.1 

. 8-7.5 
-S6.6 

. 87.2 
8(i.3 

25-28 n .'N. 6-3 12-15 fl.fl. 63 25-28 n .'N. 64 11-14 fl.fl. 64 25-28 fl.'N. 65 I l-l4fl.fl. 65 25-28 fl.'N . 66 

I I _.et t ... J ... I'! 4 Q.I U .CS V I 4 

lUYI 3-4 (flfl) fl'ilnlu'itJtJlYltJtJf.li\ffl'ifl'i1il1A"'it~UlfftJ.:Jg'.:JiJ'~ 3 1Uflfll'Ufl.:J 

lJ1l1Wt"fUtJ'WfflUlifl1U'lh.:i~uiumtuo.:iift,iuu 

,nnm't1~ m1>1'l'fl'Ufl,1.JrJmtirni\-a-:i ifwJ1 'hJ 1>111J1.htmfffltu~n1rnm,~-:i1rnnffl1J1111-:i'lf1~ llUtJ~ 15 Ytff. 2540 
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1848 

I 

443 444 

e ,~fl-n'li'~wmt-umaibru 
St.l '/Hl\lUtltN'l.htll1'U1i'R1'U1Ui1'1fnARl:'l'Uelclfl 1::»11~~~;f 5 Ua't 6 

(0445758£, 1852112N) 

St.2 w1::in~~av~uih (0445861E, 1853125N) 

M INIJ\G ENVIRONMEN'l' CONSUi.TANT CO., LTD. 3-18 

-D 
D 
D -

.rf-uittm~01, 

tf1tmll'U'11';,j 30794/15994 

1.h::,i1-uumil 30672/15261 

t.l1::m-uu'11il 28202/148-96 

tl1':::muu'11if 30745/15502 

in 1aHh~'llil~ Lflnn11 
, * '!lillimn1,1::t'Ulil 

g1sf1.110.u,.;F·a - :; 



11lJIJlllr1110lfll'l 1. J l!l.lfl.tJBll!l'l'l1fljll 

I 

3.4.2 
Q.I Q.I <!I 

f-Hm11~11i11~u1 ~«u «~mou 

' .c,, 0 Ql~c:., ~ .cf. ~ 
'111 ·:Jl1'11 16:50 '\..11Wf11 Vllf11'i\Pln'il1~fli'j'Uft''UlY~lVltl'U 3 ll'U1 fltl \Pll:IJU'U1VlWM (Transverse) ll'U1\91.:J 

(Vertical) tm:::U'U1t.111 (Longitudinal) i.:i'fll'il.:J~ 3-6 1m:::11t.1.:Jl'U~i'jf11'i1tm1:::11'l'Ufllfl~'U1fl~ 2 

' ' .c:1, Q,.I QJ a ~ a v d 
Yll'Hrt'l 3-6 lltl'Yl..:JfH'lfl1':iYl'Hil1YIU':i..:Jtl'I-H.Y:::lfHl'W'Uel.:J 1f1':i..:Jfl1':ilYlel'Uflll.fllVO,l1i 2566 • 

.. "' 'l'lff'l'lHtHlU .. ., ., .. ., no mm 'J'IJ'Jvl vl'tiUVln'il1vl 
Transverse Vertical Longitudinal 

1. tJ111ru'llt1tJ11ul'!.:iu1 ::; '1'11utl'in m11Jo 

.; 
tttii'l'l'l 5 Ill'!::; 6 rilf17'i'llli'i'l 

1'W~ 25/02/2566 11"7 16.50 'W, 

2. 'I.Jll1 tu'Vi'.i ::; 1il~i'lt11.Jl1'Ufl'J 

1'W~ 25/02/2566 11"7 I 6.50 'W. 

d d :, ~ 
1'11llJl'i1tl'4flli'll\l'11.J'l'l.:i 3 'l'lfl'l'll.:J 

11Htli'ltllf17f1 

.; 
i'l171Jfl 

d 
1'11llJl'i1tl'4flli'lt,' .:J"!i'l 

rilf17'i'llli'i'l 

d ,d :'., ~ 
1'11llJl'i1tl'4flli'll\l'11.J'l'l.:i 3 'l'lfl'l'll.:J 

11Htli'ltllf17f1 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

25 

0.956 

0.0061 I 

<0.254 

42 

l.023 

0.00595 

l.28 

120.0 

<0.254 

4 o QI .ci , QI ti) -4 J d 
't'lllltu't'li;i t'il.JV11n7nJ'UVltli'll'i~i'l'Ufl11l.JlY'UlY~IVlel'Ull.Jelfl111Jl'i1el'4fllfl (Peak Particle Velocity, PPV) 

~I: ' A ~~I 
l.Ji'll~.:111~ 0.254 mm/s 'IJ'U llJ 

I 

- I Q./ Q./ <!I <!I Q./ .! 
3.4.3 tl":i1JllHlfll":i~":i1il1~U'Htlt!tl~n10UA~Ot!flllfll'Vtt!fi 2566 

q q 

29 

l.083 

0.00799 

<0.254 

'illfltll'i\Pl'i1'il1~l!H,r'Un~1vit1'U'illfltl1fi:::IU~'l1'Wll'nUtl.:J'lltl.:J im.:im1 1flt11'U~ 25 fJW11'W'U1l 2566 

(i.:J'fll'il.:J~ 3-6) ~.:JV11.:J im.:im1'li'mmrui'flQ'i:::1umh:::mw 108 nfonfl.J/'O.:J'\11::: ci1.:i ,Jl'U1'U 2 mnu 

nl:I.Jlnl\Pl'i1'il1~flt'UJ'Un~1vit1'U i~ti~t.J.:J 1 mnu flt) u1 l1W'lltl'I.Jll'lfo.:i1h:::V11'U'U\Pl'jVll.:J~l'U'Vlrl'\Pl:::1'Utltlfl 
I I f t I 

I d .cf. QI .c,, oCit, .C,, d QI QI .cf. .cf. 

'j~'\111.:J'Yi)J~Vl 5 tm ::: 6 l'Utl.:J'illfl~i'jfl1'j\Plj1'i)1~'lltl.:J'IJ'jl1W'Vfl':::1il~~tlt.1'11'Ufl1 m~~'I.Jfl11l.JlY'UlY::: lVltl'Ul:I.Jtl 

d di i/ t .c,, .c,, -C\ d 

m1mnt1'4fllfl (Peak Particle Velocity) l.Jfll'Utlt.lfl11 0.254 l.Ji'jrl!l.J\Pl'i/1'U1Vl i.:i iiJ nl:I.Jl'i tl\Pl'i 1'il'O '1.JffWWlW 
u u 

.,i .:, "' 1p1.J, .I 1q,v ~J' 
fli'j'Uft''UlY:::l'Ylti'U 1~ CJf.:Jmmrnn1u~i'j 1~~.:J'U 

' ' A _1 _1 Q.I j/ ~ Q.#' I .ct ,:£' I I 

e 'U':il1W'IJel'Ull1JtH1J'i:::Yll'U'UYl'i'Yll..:JYll'U'YlflY1:::1'1-HH)f) 'i:::'t'l11..:J't'l~Yl'YI 5 ua::: 6 C)f.:Jtl~'\11.:J'illfl 

,I .d ::'I ,ii ... 11\.1 ,ii .,. ~ . I I ~ ' d 
vnrn1u~'l1'U11'11l.Jt1.:J rnVlN~l'UVlrl'\Pl~1'U\Plfl u'i~mw 500 t:IJ\Pl'i 'l"l'IJ11 mm1m~fllfl11:l.ll'i1t1'4fllfl\1.:'llJ'~ 

' ' 
(Peak Particle Velocity) iltitj'lmt'U1t.111 (Longitudinal) cii.:infi1t'Yllf1'1.J 1.083 1Ji'j~l:IJ\Pl'i/1'Ulvi fllfl1ll.Jt) 

(Frequency) ijfilt'Yllf1'1.J 29 1~{\PlCJ1 tm~fllfll'i'll'O~ (Peak Displacement) ijfilt'Yllf1'1.J 0.00799 lJi'j~llJ\Pl'i i~t.Jij 
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ifNl/ll!T11101fllil 1, 11tl.lf1, ABll!l'Pl11lj ll 

I d dt t QJ Q.c:it, Q,d QJ 

fllfl11l.ll'i1tl'\.prn1~.:.i-ey~mmim 3 ll'W1 (Peak Vector Sum) l'Yllfl'U 1.28 l.lmmJ~'i /1'Wl'YI llrl ~ llHtl~tllfllfl' 

(Air Pressure) iifi11vhtiu 120.0 l~9fl'Url (lltlrl) 

1rlm.l lltl 1~r1 fll'i ~ n,11~fi lfl 1rnt (Frequency) ~ .:.i ey~ ~ 11~ 1llfl fl Um 1,11~ l 'W 11 'W 1 f.J71 

(Longitudinal) ~iifi ll'Vll tiu 29 1i1 ~cir 1 'Ullli f.J'Ulvi EJ'U t')'lJft llJl~'j jll'W fl 11l.lrl'mY~lviti'W ,llflfll'j 'Vi11'11i'.it1.:J'H'W 

~ll.l'U'i ~ fllfl'fl'j ~Vl'j 1.:JVl1l'Wlm Ti'i'il.l'lfl;llcl~~ .:JU1~ "'till 'U'i ~ fllfl"jl'lffl,J,llljl'Ufl'lfl 1'W ~ 29 'li'W 11fll.l 2548 

cmfl~'W1fl~ 3) ~n111'W~1irfi1m1"t 29 1it~ci1 tltll.11li'iifi1m1l.l11 1t1lJ.fllfl~.:.iey~1~iJ1n'W 36.4 i'.ir1~1l.J~'j / 

imvi llrl ~ fll'j'IJi~ 11.ltn'W 0.20 iir1~1l.lm ll~l'W'Utu ~~ftlfl11l.ll11t1'\.j.fllfl~.:Jq'~~~'j1,J1~ l~1ll .:J,J7flfll'j'j ~IU~ 

11'it'Wflf.:.i~ iifi11vi1tiu l.083 iir1~ll.l~'i /1mvi ur1 ~filfll'i'lli~1vi1tiu 0.00799 i'.ir1~1l.l~'i i.:.iil''W ,1 ~1~'Wl~11 

ft 1~ ~ n,11~ 1 ~ ei.:.ifl .:.i iifi 1t1 tji 'Wlfltu Cl1 mm ! l'W fl 1rn rl''W t1~ 1vi ti'W ,11 fl fll 'i 'Vi 11'11 i'.iti.:.i ~ rnu 'i ~ mfl'm ~ 'Vl n.:.i 

'V11'VW7m1i'irn'lf7;Url ~ ~.:Jll1~"'tll.l 'LJ'j ~ fllfl' 'j 1'1ffl,J,J7'\.jl'Ufl'lfl 1'W~ 291i'W11fll.l 2548 i.:.ifl~11 ff1'Wft1 
' ., ' 

UH O~tl7fllfl' (Air Pressure) vi~ 'i 11l 1 ~ l~i.:.ifl~71'U7.:J~'W iifl7l'V17t'1'U 120.0 l~9fl'Url (lltlrl) 'U'W 1i'.im.l1m 

1m t1'Ulvit1utim ~i'lJfll'j l11r11EJ'Utl.:Jfl ~'W rl l.l0~,11 flfll'j 'j ~ IU~ ,J7flfl11l.li.:J'lltl ·Hfff.J.:J 'U 'i 1flD 11fi1~~ 'j 11l1~ ,~ 

1ll .:J1l1flfll 'j'j~ lU~ei.:.ifl.:Jt1Vl'WlfltU C}1~,I ~ 11.lnti i Mlfl~fl11l.llUEJ'l11EJ~tl~ .:J'UrlfltYf 1.:J 1~ C'l llcl ~ V.:Jl~'W f11~J1fl11 
" " I 

fi1tY.:JtY~ [140 l~9fl'Url (lltlrl)] ~'ff1'Uflfll'jl'l1i'.it1.:.i111'1Jt1.:J'U'i ~l'Vlfl't1''111 '1tlll.ll fllf.Jtll.1 1 'Ul~ (.fllfl~'W1fl~ 3) " . ., 

' ' 
3.4.4 

_I-~ -=t o., o., ,:!! , I -=t I ,=S 

i;l'lU! lJ"i tl'lJ!'Yltl'lJNtl fl l 'i (,111 il1 ~fl1 UJ r;YU i;l'~!'Ylfl U U 'tf 1-.:i't'l N lU ii lilU 0..:1 

tfo<tJ'UU 
... "' ,/ 

(l~tl'W fJl.l.fll'Vi'W Ti 2566) 

ii7'W1'W 2 mnu fit) 'Ul l1tU'Utl'Ull'Url.:J'U'j~'V11'W'U~rn1.:.i~1'Wvifl'~ ~1'Wt1tlfl 'j ~ 'l111.:J'l1~~~ 5 Uri~ 6 Url~'Ul l1tu 

-=:i. ~ .d ..JiJ 0 QJ I .d Id 

'Vi 'i~Ti1'f.l~tltl'l1'Wfl1 (~1'il.:J'Vl 3-7) CJ/.:Jll.ltl'Wlltl1~rlfll'i~ 'i 11l1~fl1fl11l.ltl (Frequency) fllfl11:1Jl'i1tlljfllfl~.:Jq'~ 

(Peak Particle Velocity) Url~fll'i'lli~ (Peak Displacement) l'UllnEJ'Ulvit11Jt'1'UlfltUCl1l.ll~'i ! 1'Wfl11l.l 

i'W tY~l'Vltl'W 1l 1flfll'j l11l '11 i'.iti.:.i ~ 1l.l'U'i ~ fllfl'fl'j ~'Vl 'j 1.:J'V11 'Vi E.11 m Ti 'i 'i l.l'lf1; Uri~~ .:JU 1~"'tll.l 'U 'j ~ fllfl''j 1'Jifl,J,J7 

'I.Jl'Ufl'lfl i 'W~ 29 1i'W17fll.l 2548 'Vl1J11 l'Jflfl f .:.i~~n,11~iifl1t1tji'WlfltuCl1m~'i!7'W~f11'11'W~ (mfl~'W1fl~ 3) 

'VlfltYtll'U~~n,11~ fl1'Wfilm.:J O~tllfllfl' (Air Pressure) ~~'i11l 1~l~ 1rlt1u1m1mt1rnvit1utim~i'Ufll'i . 
'Vi1r11 EJ'Utl .:Jfl ~'W rl l.10~ ,17 fl fll 'j 'j ~ IU~,11 flfl 11l.li.:.i lff EJ.:J 'Vi'U11fi1~ ~ 'j 11l1~ 1 ~,I l .:J,11 fl fll 'j 'j ~Iii~ ei.:.ifl .:Jtl tji 'W 

lfltuCl1~1l ~11.lnti i11'1n~m1l.llfft1mt1~t1~.:.iu~flt1f1.:.ii~ ci 11r1 ~ei.:.i1~'Wfi1~J1fl11f11~.:.iey~ [140 1~i1ur1 (11t1r1)] 

~ 'ffl'U fl fll'j 1'11 i'.iti.:.i 111'\Jtl .:J'U'j ~l'Vlfl't1''111 ! till.I 1 f11 tltl l.1 1 'U 1 ~ (!ti fltYlrn lfl ~'W 1fl~ 3) l'J fltltll'U ~~ 'i11l1~l'lf'W ti'W 
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.. V 

t'l'Ol'Um'lil 'lvl 

1. 1J1mu ,rntJ11tll'l -nh:::Y17'U'Uill'.i'YIN~1t1iiff 
(I.I , d 

illi::1'UtHlf1 '.ii::l11l<ll11Jill'YI 5 um: 6 

~ 

~ 
'""' 

MINING ENV[RONMENT CONSUL TANT CO., LTD. 

H1'"!ud1ud1llA 1.11tJ.JR.RBUaA1Ri'u 

~ ,n:i~ 3-7 I llitJ1.JlTitJ1JfH'lfll'.i ~'nil1YIU'.i'1 Nu i.Y~l'nelU'l.lel'11 fl'.i '1fll'.i, U'tf 1'1~NlU:JJlilU0'1tfo~uu 

4 ~ QJ 

lvltl'Ufl\ll 'nil'lvl 

27/02/63 

(16.50 'U.) 

13/ 10/63 

(16.50 'U.) 

25/02/64 

(16.50 'U.) 

11/10/64 

(l 6.50 'U.) 

25/02/65 

(16.50 'U.) 

11 /10/65 

(16.50 'U.) 

25/02/66 

(16.50 'U.) 

mrnmu 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

22 

32 

30 

19 

17 

23 

33 

42 

18 

45 

25 

18 

23 

40 

27 

21 

14 

22 

25 

42 

29 

V V "I 
mmnlll11,:i1v1111.:mua:::1Y1au 

QJ .:::t.d QJ 

vl'tl'Ufl\ll'i'lil'lvl 

Peak Particle I Peak Displacement 

Velocity (mm/sec) (mm) 

0.383 

0.574 

0.321 

1.211 

0.765 

0.638 

0.239 

0.509 

0.333 

0.252 

0.633 

0.443 

0.954 

l.021 

1.081 

0.509 

0.383 

0.448 

0.956 

l.023 

1.083 

0.00204 

0.00188 

0.00341 

0.01223 

0.01023 

0.00496 

0.00107 

0.00166 

0.00349 

0.00051 

0.00382 

0.00277 

0.00609 

0.00593 

0.00798 

0.00467 

0.00421 

0.00458 

0.00611 

0.00595 

0.00799 

Peak Vector Sum 

(mm/sec) 

0.589 

1.29 

0.529 

0.681 

l.26 

0.558 

1.28 

Air Pressure 

dB(L) 

100.0 

118.0 

100.0 

100.0 

116.0 

100.0 

120.0 
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CM 

~ 
N 

'1H'1ud1uti1ffv1 j_ 110.,n.flttuawi'Afu 

fll'H3~ 3-7 ltnfJ1JlllfJ'IJfli;"lfll';jfl';j1i)1YlU':i'1N'I-HY~lne>U11el'11f'l'Hfll':i1u,h'1~Hnnrn:n-A0'1'Uil~UU (~el) 

V V "' 

llHlfll'l\ll'l'Jil'J\llll'l.:.11:J'Wi:J~l'flel'W 
QJ ,=t,=t QJ 

cl V .<!t ,=t QJ \ll'll'W'fl\ll'l'Jil'J\ll 
i:Jtll'W\ll'llil'J\ll l\llel'W'fl\ll'l'Jil'J\ll l!'Wlllfl'W 

Frequency Peak Particle I Peak Displacement Peak Vector Sum 

(mm/sec) 

Air Pressure 

(Hz) Velocity (mm/sec) (mm) dB(L) 

2. 1J~l1tu'Vi1~1il~~tH.l'tt'Ufi'J (~el) 27/02/63 Transverse - <0.254 

(16.50 'U.) Vertical - <0.254 

Longitudinal - <0.254 

13/ 10/63 Transverse - <0.254 

(16.50 'U .) Vertical - <0.254 

Longitudinal - <0.254 

25/02/64 Transverse - <0.254 

(16.50 'U .) Vertical - <0.254 

Longitudinal - <0.254 

11/ 10/64 Transverse - <0.254 

(16.50 'U.) Vertical - <0.254 

Longitudinal - <0.254 

25/02/65 Transverse - <0.254 

(16.50 'U.) Vertical - <0.254 

Longitudinal - <0.254 

11/ 10/65 Transverse - <0.254 

(16.50 'U.) Vertical - <0.254 

Longitudinal - <0.254 

25/02/66 Transverse - <0.254 

(16.50 'U.) Vertical - <0.254 

Longitudinal - <0.254 ,. 
Yllll 

'11 lllfJI '11 ~ 

'IJ~'j,Jl'J llJ'U-:J lg'U l 1'HJ'Wlrl''Wl'l fl'e)'U'l$'111l'l'Ufl 111fl~, 2566 
I I I j,/ j,/ 

l~lJ'Yllfll'.iU'Wiiflr°il'.i~'fl'IJfl1llJff'Uff~1'tfoudj'elfl1llJ!~1'el'4illfl (Peak Particle Velocity, PPV) nri1i-:i11~ 0.254 ii'1i1!lJ\,l'j~'e)1'Wlvi ,iuiu 
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M1-njud1u01flv1 j_ 1w.m.fleuaA1f>#u 

3.5 

3.5.1 

., 
~ d o 

fll 'J 1 ! fl 'J l~'t'i flWfl ll'ftt l 
<11 

0 ~ 

fll'J~l!'tt'ttfll'J 

u11:iVJ 11.rd.:i 1iu1Tnnml1.n1 i'lti'UCJ!ciuVJu'fl 'ii1ti~ M'l'l1fll'.it~ui1mh.:iil1~1~u 'ill'U1'U 3 mnu 

~ti tlti~tw1::;nti'W'llt1.:i im.:im'.i "1J2" tlti~f1\Pl::;f1ti'U'llti.:i im.:ifll'.i "U3" ir1t11P1::;1tit1u~~~ 1 ('Viti~ 0444908 

Cl.I ~ ~ G} g).Q O ..c:i ~ I ~ l g} ~ ,::5 g} .Q 

\Pl::;1'!-ltltlf1, 1851989 l11'Utl) Uc1~f.]Wfllr'l'Ul 1\Pl~'U 'ill'U1'U 2 fftll'U i'ltl 1Jtl'Ul\Pl'U1Jl'U1.:J\Pl::;ll'ltl'UV11.:J~l'UV1fl' 

\,l::;1'U\Plf1lUtl.:Jl11'Utl'Utl.:J im .:Jf11';j ('Wf1~ 0445211 \Pl::;1'Utltlf1 , 1852489 l11'Utl) uc1::;tlt1J1I uihumY.:iCJ1'tt'U~1 

(-wn~ 0445788 \Pl~1'Utitif1 , 1853186 muti) irltiiu~ 28 fJl.Jfll~'Uli 2566 (JU~ 3-6) ~.:Jfll'.it~rnrn~m'.i 

.Q 11'::. lJ( gJ O .Q 

1li'l'.il~'l1'U'U !~~ll'U't-1 fll'.i\Plll.Jl.Jl\Pl '.ii} l'U'Utl.:J APHA-A WWA-WEF (Standard Methods for the Examination of 

Water and Wastewater; 21
st 

edition, 2005) ~.:imrn.:i11lu\Pll'.il.:J~ 3-8 

. .. 
.c:t. .Q.c:t, Cl <v I c.,.c:t, c.. d QJ QJ I o 

\>ll'H:l'YI 3-8 !!ff\>l-:.11fif111lf11J\?11fltlH 1fif1ln!tnl~'tt !!t'l~f1lnfl'lflfffll't'l\?11fltll-:.t'Ul 

., "' ., 
v!'ll'l-lflll~'n'il'Jv"I 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

" ., ' fllllfl\JmflfJN 

., .,, 
'il1.:J\Plfl 

., .,, 
'11.:J\Plfl 
., .,, 
'11.:J\Plfl 
., .,, 
'1 'N\Plf1 
., .,, 

· '11.:J\Plfl 

., 
~ d o 

3.5.2 ~ fl fll'J 1! fl'J 1~ 't'i flWfll'Vi 'tt l 
<11 

., ., ' 
fll'j'jfl'lJUl .fll't'l~'JflfJN 

- Electrometric 
,d 

U'l/W'\.J - Nephelometric 
, d 

U'l/W'\.J - Dried at 103-105 °C 

, d 
!l'l/W'\.J - Dried at I 03-105 °C 

, d 
U'l/W'\.J - EDTA 

, d 
U'l/W'\.J - Turbidimetric 

l~ll HCI 1,r pH<2 - Phenanthroline 

'illflfll'J 1tm1~l1f.JWfllr'lil 1~1~uuc1~f.JWfllr'lil 1 M~uu1 nw 1n~1ti v.:i'V1u~ 1 m .:Jfll'J 'ill'U1'U 5 

d ~ ~ d ~ If' ,::5 .Q If' ~ Cl.I d O ~ 
{Ytll't-1 llltl1'UV1 28 fJl.Jfllr'l'\.J1i 2566 1JHc1fll'J\Pl'J1'il1li'l'.il::;'11f.JWfllr'l'Ul~.:J\Pll'.il.:JV1 3-9 1m::; 3- 10 \Pll1Jc11~1J 1m::; 

'J 1 t1.:i1uHc1 m l iim 1::;111 umi'l H'U 1 n~ 2 
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442 

• St.1 

St.2 

St.3 

SU 

( 

n·B54 } 

1849 

443 

d ., • f 
i61Lfl\J!il'liltJ1·nJ~ 

444 

li'ltJ!ilt LfltlU,fiml (0444908E, 181989N) 

'liainei::nmnm;ilA·Hn11 •u2 • (0445828E, 1851913N) 

'liaim:u:nt1u'IJt1"fa7,3n,7 'u3' (0445817E, 1852226 ) 

umha'uu1u1'3!ilt Lfffl'Ufl1";,lli1flCTt 1'll!il flLiltJ-3tliUil'lleH fo·Hfl1':i 

(04452111,1852489N) 
. r .3 • QI ~.,.. .:. 

St.5 \Hlll1ClUil"l'l!O.H7-l'l'l'Un'l (0445788F., 1853186 ) 

-
D 

.a.d G G>' , f iun 3-6 LHfGl-3~1itLOtJGl1ill'J1•nn 

mNIMl t:N IRONMf:NT ·ONS L1'AN1' '0. , LTD. 3-24 

1i1:1i11ii111910fl 'i.1w.1R.Rilllilflttr-tu 

rfufilA'Hfl1':i 

,h::muuei,ii 30794/15994 

lhtmuumii 30672/15261 

,htmuumii 28202/14&96 

1.h:m1,:nie11il 30745/15502 

h~ L3'li'U1l•il'3Lf'l'Hfl1':i 

g1s/l::110.Lfl ./ F3 - 6 



' ., 
.et Cli d o .c::..ctiG)~ Q.ld 

lill'HH'l 3-9 Ntlfll':ilil':i1il11tl':il:::'ttf1Wfll'Vi'U1N1~'U !lU~H)'I.HUJflWfUfi 2566 . . 

' ., ' ., ., .. .. 
'Utll>lfl\ll:::fHlU'IJtM 'Utll>lfl\ll:::fltlU'IJtl-:1 

lfl,.:ifln "u2" lfl'j.:lfll'j " 'U3" 

'lnfJ\ll:::!flfJU~\>ll'l 1 
mmt 1u" mmg1u21 

Q.I q d Q.I I 

'JU'l'llfl'U\ll'ltlfll-:1 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 

: mg/L Fe 

28/02/66 

7.6 

0.22 

<5.0 

254 

90 

3.0 

0.038 

28/02/66 

7.6 

0.18 

<5.0 

220 

75 

2.1 

0.052 

28/02/66 

7.9 

0.23 

<5.0 

284 

125 

4.0 

0.028 

5.5-9.0 

9,000 

,, ti ' ' 

i11\ll"J!P'W" : 'lJ1\,l'.iputl1'Vi.:ivh ::: rnffeHl n'il1n h.:inu 1h:::mr1m:::m1.:i~\,l1:YT11mrn ll'IJ'Uvi 2 vrn. 2539 

5.0-9.0 

lll\ll"J~1u
2
' : 'lJ1\,l'.ijl'WfJOU11-wt11ih~'W (th:::tfl'VI~ 3) 1h:::mflfltu::: mrnm1~.:i111~im..111l'i.:i'lf1~ 'Q'IJ'U~ 8 vu•1. 2537 

3.5.3 
"" d :.,,..,,.6\ <!! OJd 

tl'iUJlHlfll"!1Afl'il~'ttflWfll'ViU 1N1~U AUA~OU fn.Jfll'Vil!fi 2566 
q q q 

'il1nm'.i11m1:::ttfJWfll'Wtll'Ut1.:i1.hiin\,l:::mJ'W'\Jt1.:i im.:im'.i "'1..J2" m1 :::1.itJin\,l ::: f1t1'W'\Jt1.:i 

lfl'.i-:Jf11'.i "'1..J3" 'W'I..J11 ihi, pH , Total Suspended Solids 1m::: Total Dissolved Solids tl~i'Wlf1WCVll.Jl\91'.ijl'W~ 

n7'11'\..I~ 1rlt1tl1m1m t.l'I..Jll1t.l'I..Jf1'1..Jl.Jl\Pl'.ijl'W\lT~
1

.:J~'.i ::: 'I..Jlt.Jtltl f)'i)lf) 1 '.i.:J.:Jl'U 1h::: mflm:::V1'.i1.:J'Q~HY1'11mrn 'Q'U'I..J 

d ! dd O Q t/ 0 QI T 

VI 2 'W .fl. 2539 'Vl.:i 2 tHl l'U'Vl'Vllf11'.i\9111'il1lfl'.il:::'11 mmm11 Turbidity , Total Hardness , Sulfate 11'1 ::: Total Iron 

m\91'.iJl'Utl'.:i 'hJi~ n111'U~fi1 H 

imh'W'llt1.:ir:iwm'Wtl1iY1a\Pl:::1fit.1'W~~~ 1 'W'I..J17 llfil pH ~m1'il1~t1~iumwcvfm\,l'.iJ l'W~ 

n1'11'W~ 1rlt1tl1m1m t.l'I..Jll1t.J'I..Jf)'I..Jl.Jl\,l'.i jl'UrJWfll'WtllN1~'W (th:::lfl'VI~ 3) \,ll1J1h ::: mflflW:::m'.i1J f11';j 

,d 'j) I Q QI d o QI I 

ff.:J111~'1tl1Jll'IH'lil\,l 'Q'I..J'I..J'VI 8 'V'l.fl. 2537 1:1'111'.i'I..Jfll Turbidity , Total Suspended Solids , Total Dissolved 

., l'I •lq gJ O ' l'I gJ 

Solids , Total Hardness , Sulfate 11'1::: Total Iron 1Jl\,l'.ijl'Ut.l-:J 11J 1~f11'11'U~fll 11 
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H1,njud1uihfl~ 1.11t1.m.Rouawi'niu 

. .. 
.ct ~ d o CS) V~ 61 ~ v d 

\llT:iH'YI 3-10 fHlfll'i\ll"n'll1!fl11:::'HflWfll'YfU11\ll~'U!'I-UvHl'UfUJfllVfl.Ui 2566 

V -=t Q V I 

'.l'U'Yllfl'lJVl'.lflfJH 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 

: mg/L Fe 

. . 

ti -=l V .c:f. 

'YI Hvl l'U'YI flVl::'.l 'UVI fl! ~fl .:i 

mu0'1J0.:ilm.:ifln 

28/02/66 

7.9 

0.1 8 

<5.0 

238 

95 

3.3 

0.038 

' : Ji O V d-=l ~ 
'lJ8'UlVI\Hll'Uflff.:i9l'tt'Ufl'.l 

28/02/66 

7.9 

0.35 

<5.0 

2 14 

75 

2.7 

0.085 

~m : ·1.ihf'Vl 'h.itl.:i Lg'U l1'JeJ't.m!uv1' rrnwimmu91 ,i1fi~. 2566 

7.0-8.5 

5 

:'.S 600 

:'.S 300 

:S200 

:'.S 0.5 0 

6.5-9.2 

20 

:'.S 1,200 

:'.S 500 

:'.S 250 

:'.S 1.0 

mmt1u111 
: mmJ7'UfJflU17'V'll11rn~1r1~ii,Ji 1m1 ,_h ::: m flm:::m1.:i~\Plfflttmn1 U'IJ'U~ 12 'YI .fl. 2542 (mw~ri1ttu~~mm:::1:n.1) 

mmt1u121 
: 1J1\Pl 'Ji l 'WfJfl!m'V'll111J1~1r1~W1J11rw1 ·1.h :::m flm:::'Vln.:i~\Plfflttm'Jll U'IJ'U~ 12 'YI.fl. 2542 (mw~eJ'4 lrlll\1'-:ltj~) 

'l-'l'mtll'l-19.J : ND = Not Detectable 

Q (/ : j)Q O .d, ~ I : l j/ Q./ .d, j/ .c::i, 

'11nfll'J1lf1'Jl ::: l1fJflH1Wfl.n 'llPl~'U '11'U 1'U 2 fffll'U flt) 'Utl'Ul\Pl'Utll'l..!1-:l\Pl:::lmJ'U'Vll -:l~l'U'Vlfl 

\Pl:::1'U\Plnl~tl-:lll1'Utl"tJtl..:J 1m..:Jfll'j 1m:::um.i1iurl1tl'nmCJ1'itu~1 'VnJ11 'l'J ni'll''W~\Pl';i1'11lfl';i l ::;11ii~1ti~'lumru~ 

mmJl 'UfJtUfll'Vlil1rn~11:1~°l'M'IJ1lnt1 \Pl l l.l'l.h ::: m fl'm:::'Vln..:i~1P1ff11-1mrn uu'IJ ~ 12 fl.fl'. 2542 (mt1Hu1 n~ 3) 

.dlfl "0 d 1 \II 9,/:, .did Q d 
'Vl 1~nll1'U~!ntUCVltl'4 11:ll.l\1'..:Jtj~ 11'Vl..:J 2 fffll'U'Vl\Pl'J1'11lml:::l1 
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'11,nfulT1uiJ1n'A l 1w.m.Aou11P1¥Riu 

3.5.5 
., I 

_ ~ "" -=> c! 0 GI ' "" ' <::!i _Of <V fl11!1J'U.11J!'YIU'Uf-·Hlfl111!fl11~'Yi flWill'Yft.A 1 AU 'ti 1~'t1N1U ti lilU tMuilil'UU 
'4 '4 

,Jlf)fll'.i1!m7 :::: l1fJWflWn.l1'Utl-:J'l.h1irw1::::mJ'\.!'Utl-:J 1 f'l'j-:Jfll'.i " 'l.J2" 1m:::: utiif)\,l :::; f)t)'I.J'Utl-:J 

!m-:Jfll'.i "1J3" 1'W'lf1-:J~~1'WlJ1,J'W~-:J'U,J~'lJ'W (Q:1Jfl1'W'W1:i 2566) \,11'.il-:J~ 3-1 I, 3-12 tm::::iu~ 3-7, 3-8 Vl'l.J11 ij 

fil pH , Total Suspended Solids 1m:::: Total Dissolved Solids tlQ1'WtnWCll:IJ1\,J'.ij1'W~fi1'11'Wf1'¥Jf1flf-:i~vi1fll '.i 

\,)'.i'J,J1!m7:::: l1 1rlm.l 1m1m t1'l.J!vit11Jtl'l.J:IJ1\,J'.i j l'Wtl 1vi-:i~'.i ::::1rnmti f),11 f) h-:i-:i1u U'.i:::: fllflm :::: 'Vl'.i 1-:ltJ\,I m11 m '.i :IJ 

' " ' QI .C:S QI .C:Sd o ~ ff o QI I 

U'l.J'l.J'Vl 2 Vl.fl. 2539 'Vl-:J 2 fftll'W'Vl'V11fll'.i\,J'.i'J,J1!m7::::'11 m11rnm Turbidity , Total Hardness , Sulfate 1m:::: 

Total Iron mmil1'WtJ-:Jiili~fi1'11'Wf1fi7H 

1uri1u'Uti-:Jfll'.i\,J'.i'J,111m1::::11f1Wfll'Wtl1~1~ui1u1u mnu fitl 1"1t1\,l::::lftt1'W,ifl~ . . 
h1i1-:i~~1um,iuo-:iu,i~uu (tJ:1Jm-wun 2566) \,ll'.i1-:i~ 3-13 uft::::r1J~ 3-9 Vl1J11 iiri1 pH tlQ1umwCll:IJ1\,J'.iJ1u 

~fi1'11'Wf1'¥Jf1fl f -:i~vi1fll'.i\,J'.i'J,J1!fl'.i 1::::11 1rltitl1m1m t1'l.J!vit11Jtl'l.J:1J1m il1'WfJWfl1Vlil7~1~'W (1.h :::: tfl'Vl~ 3) \,11:IJ 

1.h :::: fllflflW :::: m'.i:1Jfll'.i~-:JU1f1~tl:IJUM-:J'lf1~ U'U'l.J~ 8 Vl .fl . 2537 ff1'11f'l.Jfi1 Turbidity, Total Suspended Solids 

, Total Dissolved Solids, Total Hardness , Sulfate lift:::: Total Iron :IJ1\,J'.iil1'WtJ-:Jil.lMfi1'11'Wflfi7H 

rl111i1Jfll'.i\,J'.i'J,J1!fl'.i1::::l1fJWfl1Vlil71~~'W~1'W1'W 2 fff.ll'U fit) utiil1imr1u1-:i\,l::::l~tl'W 

'V11-:J~1'W 'Vlfl'\,J ::::1'U\,lf)l~tl-:J!'l1'Wtl'Utl-:J 1 fl '.i-:J fll '.i 1m:::: utiil1iu ffl'W f)ff-:JcaHiu ~11 ui1-:i~ ~1'WlJ1,J'W 0-:JU,J~'U'W 

(Q:1Jfl1'W'W1:i 2566) \,11'.il-:J~ 3-14, 3- 15 1m::::iu~ 3-10, 3-11 \,11:IJilli'l.J Vl'l.J11 '¥Jf1i'lfU~vi7fllrn'.i1,J1!m1::::l1iirh 

ti~1u1nWCll:1J1\,J '.iJl'WfJWm'Wii11J1f1lfl~H1J~lflfl \,17:IJU'.i::::mrYm::::'Vl-n.:i~\,lffl'Vlmrn uu'l.l~ 12 Vl.fl. 2542 

(fllfl ~u1n~ 3) ~ i~fi111uf11nwCllti~ !fl:1J~-:itrf1 H '¥Jf1fl f .:i~vilfll'.i\,l'.i 1,111m1::::11 u~tid1-:i h~\,17:IJ Vl1J11 

'.i 111 g '.i 1 u'u ~ 1 ~J 1utii 'W 1 u fll '.i ~ u 1 fl fl rvhi!u ff1'11i 'l.JJ 1~:IJ '.i 111 Q'.i, 'W ''W ~'l.J ~ !fl fill 1 ~'Wllfl::::4tiJ 1tl-:J:IJ1~:IJ 

i'Wff1'W'Utl-:Jlli:IJ1W Total Suspended Solids :IJl\,J'.iill'WtJ-:J ill i ~ firn 'W fl fi 1 i { lf1V'V11-:J'l.J~'li'V1~1J'fo111 

~-:Jll'Jfl~tl:IJ 1m:::: 'Vll-:J !fl'.i-:Jfll'.i,J::::vilfll'.i~fl\,Jl:IJU11'.i::::1-:J~fl fll '.i\,l'n,J1!fl'.i1::::l11'WU~fl::::t)~fllfl 11!f)fl~flm:::: 'Vl'l.J,Jlf) 

o"' 1 <!I \IJ' .d \ljild d gJ ,1 ~ , \IJ 'l 
mrn11uu-:i1u'Uti-:i m-:imrnrn 1:IJ t'Wti,i:::: 1f1!f1'l.l!U'W'Utll.Jfl'W'WJ7'W 1m::::muu1V11-:iun 1'Uutym\,lti 1u 1'Wtl'Wlfl\,I 
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Vll'H3~ 3-11 llli£11Jln£11JfH:'lfll"iVl'nfl11fl1l~~flWfllTI~l'lltl-31Jtl~flVl~fltl'U'lltl..:I 1fl'j-3fll"j "1J2" lwu1-3~flnnn 

,v Q c:;J V I 

'JU'Yl!fl'Ufl'JtlfJN 

~rlll'll.J 2563 
~ d 

fJl.JflTl'fWli 2564 

~'all'll.J 2564 
~ d 

fJl.Jfll'VfWli 2565 

~-all'll.J 2565 
~ d 

fll.Jl17'VfWli 2566 

,,j 
'tUJl 

illVl"ifl'U 

pH 

7.8 

7.9 

7.7 

7.8 

7.9 

7.6 

5.5-9.0 

q 

fl'Uo..:iifo~u'U 

" d NiHl11m''Jil'Jltn1~'tt 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/L as CaCOJ (mg/L as SOJ 

43. 1 

1.19 

219 

52.3 

66.0 

0.22 

8.0 

<5.0 

2 1.3 

7.5 

11.8 

<5.0 

84 

242 

144 

86 

130 

254 

9,000 

26 

70 

10 

18 

56 

90 

23.9 

0.43 

26 

17 

18 

3.0 

" j/ I I 

lJl~':ijl'W'Wl'Vi-rvh~'Ul fHHlmlln h-:i-:i l'W ,J':i ~nlfl'tl':i~'Yl':i1-:l~~m'Hm':ill ~D'IJ°Vi 2 vrn. 2539 

Total Iron 

(mg/L) 

0.597 

0.107 

4.51 

0.528 

1.88 

O.Q38 
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10 

9 

8 

7 

6 

s 
4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

NTU 

7.8 7.9 

Vt.fl.63 n:n. 64 

43.1 

1.19 

Vt.fl.63 n.W.64 

m~,111rh111i1nA 7.11fl.lfl.lllllllfflfAi11 

pH 

7.7 7.8 7.9 7.6 

• 5.5 

Vt.fl.64 n.w.65 Vt.fr.65 

Turbidity 

219 

52.3 66.0 

0.22 

Vl.fl.64 n.W.65 Vt,fl.65 n.w.66 

I ,:l 4 T ... I cv ~ 
im1111u : "191:iJl'U'Ull'l.:im::mvvvmnn I H.:i1u 1.11::mtYm::m1.:iQ9lff1Mmrn u uul'l 2 vuY. 2539 

atl~ 3-7 u«~-3m1,tAumnu11i:-1um1flnf111fl11::'1fJw.nnnhu0-31h1Anfl::n0u'IJ0-3 lfl1-3m1 "112" 
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70 

60 

50 

40 

30 

20 

10 

3,500 

3,000 

2,500 

1,500 

1,000 

500 

0 

mg/L 

8.0 

\11.11.63 

mg/L 

84 

\11.fl.63 

mg/Las CaCO3 

800 

700 

600 

500 

400 

300 

200 

100 26 

0 

fl.fl.63 

<5.0 

n.ll.64 

242 

n:n. 64 

70 

"·"· 64 

i'fNljrt1n11tf1nf1 7.11U.lfl.fl1Jr/D'fl7f!{rt 

Total Suspended Solids 

fll91"Jflll - 50 mg/L 

21.3 

ll.8 
7.5 

<5.0 

\11.11.64 n.ll. 65 \11.11 . . 65 n.ll.66 

Total Dissolved Solids 

ill\111fl\l - 3,000 mg/L 

144 86 130 
254 

\11,fl.64 " ·"· 65 fl.fl.65 O.Yl.66 

Total Hardness 

90 

10 18 

fl.fl.64 "·"· 65 \11.fl.65 
" ·"· 66 

",,f ' ' 
1J1'fl'l'Jl'U'Ull'l~li1~mavvmnn TH~11-1 1h~mtl'm~m1~f,!'flffT11mrn u111Jti 2 Vf .tl'. 2539 J.Jl9l'lfl'U 
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500· 

450 

400 

350 

300 

:150 

200 

ISO 

100 

so 
0 

5.0 

4.0 

3.0 

2.0 

1.0 

o.o 

mg/L 

mg/L 

23.9 
0.43 

fl.fl.63 n:w. 64 

0.597 

0.107 

fl.fl.63 n.f1. 64 

ifw111in111hti'A 1. 7lf/.lfl.fllllllfllffl{II 

Sulfate 

26 17 18 3.0 

fl.fl.64 n:w. 65 fl.fl.65 n:w.66 

Total Iron 
4.51 

1.88 

0.528 

0.038 

fl.fl.64 n.\'1. 65 fl.fl.65 n.f1. 66 

t.l.d 1 ... I a1.d 
i,1A1fl'U : :i.nmJl'U'Ul'Yl~'Yl':i:::mmrnmllfl '.iHl'U 1.1'.i:::fl1fl'fl'.i:::'Yln~~~ff111fl'.inl 'inl1J'YI 2 'Vl.fl'. 2539 
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1¥wfud1uli1tl',1 'J.1 w.m.11euaPJ1mi'u 

ct _ti:! .cl ~ d : ' JV i , t Ci I 
~l'iHYI 3-12 IU'itl1JlYltl11Nt'lfll'i~'i1il11fl'il:::'HflW.fllVfUl'IH>.:J11el~fl~:::flel'U'Uel.:J ! fl'i.:Jfll'i "113" 'U'lf1.:JYINl'Utll 

U Q c:f CV I 

'JU'Yl!f)'U\11'.ltltlN 

fj't'llfll.J 2563 
., .,, 

fJl.Jfll'VfW1i 2564 

fj'11rll.J 2564 
., .,, 

fJl.Jfll'Vl'W1i 2565 

fji:llrll.J 2565 
., .,, 

fJl.Jfll'Vl'W1i 2566 

pH 

7.9 

7.8 

7.7 

7.8 

8.0 

7.6 

5.5-9.0 

. 
,et ."f .., 

il'UO.:Juil~ll'U 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/Las CaCOJ (mg/L as SOJ 

31. l 

0.86 

316 

48.5 

60.5 

0.18 

<5.0 

<5.0 

24.7 

6.0 

15.0 

<5.0 

~so 

48 

224 

152 

82 

120 

220 

~3,000 

18 

85 

8 

12 

48 

75 

31.6 

0.08 

28 

14 

21 

2. 1 

u1ii'l'l ilJ~-:i 1~ui1rn1.m!uV1 rre1wJ1m1'l'lu~ ~1fi~, 2566 

m~1J1uJ1vf-:i~1 ~mmrnt1'illt11H~l'W 1h~mr1m ~m1-:i~~mttm11J 'i!'UU~ 2 vrn. 2539 

Total Iron 

(mg/L) 

0.249 

0.137 

8.26 

0.940 

1.16 

0.052 

MI NING ENV IRONMENT CONSULTANT CO., LTD. 3-32 REPORT: MM_ VI: VYKCONSTRUCTION/2023/FEB/f ABLE3- I I.DOC 



10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

NTU 

7.9 

91.tl.63 

31.1 

91.tl.63 

7.8 

n.1'1. 64 

0.86 

n.1'1. 64 

pH 

IJlfnflll • 9.0 

7.7 

1Jlfl1§lll - 55 

91.tl.64 

Turbidity 

316 

91.tl.64 

ffNljW1119lflfl 1.1lll.lft.fl8lJll',if,i{11 

7.8 8.0 7.6 

n.1'1. 65 fl.tl.65 fl.Ti. 66 

48.5 60.5 

0.18 

n.1'1. 65 91.tl.65 n.1'1. 66 

~..fd ,- Qld 
iiu1191u : lJ1~':iJ-1uu1Y1,:iY1':i:::uw,rnmnn I':i·Hl'U 1h:::mtYm:::m1,:i~~innmrn ~'l.l'UYI 2 w.tY. 2539 

' .. -1"' _I"! "' "" d • I .., ~ 
JtJ'fl 3-8 llff~-3fll"iltJ"iU1Jl'flU1JN'1fll"i9lnfl11fl"il~'t'ifJWlll't'i'Ul'lltl-31Jtl~fl9l~fltl'U'lltl-3 lfl"i-3fl1"i "1J3" 
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70 

60 

50 

40 

30 

20 

lO 

0 

3,500 

3,000 

2,500 

2,000· 

1,500 

1,000 

500 

0 

mg/L 

<5.0 

91.ll, 63 

mg/L 

411 

fl.fl.63 

mg/1, as CaCO3 

800 

100 

600 

500 

400 

300 

200 

100 18 

0 

fl .fl . 63 

<5.0 

fl .Yl. 64 

224 

n:n. 64 

85 

n:n. 64 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

,rHljllD'11191nfl 1.11ll.111.,tlJllll'nfrti'11 

Total Suspended Solids 

24.7 

15.0 

6.0 5.0 

91.ll. 64 fl.Yl . 65 fl.11 . 65 fl.Yl . 66 

Total Dissolved Solids 

illfl1!Ul = 3,000 mg/L 

152 82 120 220 

fl.fl.64 n:n . 65 fl.fl•.65 n.fl. 66 

Total Hardness-

75 
12 

48 
8 

fl .fl . 64 n:n. 65 '1.fl.65 n:n. 66 
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500 

450 

400 

350 

300 

150 

200 

150 

100 

50 

0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

mg/L 

lllg/L 

31.6 
0.08 

fl.fl.63 n.1'1.64 

0.249 0.137 

fl.fl.63 n.1'1.64 

ifw1uihue11Jf11.11fl.1#1.11111111'111tii'u 

Sulfate 

28 14 21 
l.1 

fl.fl.64 n.1'1.65 fl.fl.65 fl .1'1.66 

Total Iron 

8.26 

0.940 1.16 

0.052 

fl.fl.64 n.1'1.65 fl.fl.65 n.1'1.66 

?:~.c:i i .,,. 
i11A111u : 1111tlJl'U'UTn•nmammnmnn H.:Jl'U 1.h:::mflm:::V1n.:if_!1tff1"Hmrn ~llll.'VI 2 Vi.fl. 2539 

' A.. I 
J'U'n 3-8 (fl~) 
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Q,,I q Q: Q,,I ' 

l'l-l'Yllfl'U\ll"J0tlVl 

., ,I 

fl:UilWfU1i 2563 

~im1:u 2563 
., ,I 

fl:UflWfU1i 2564 

~irn1:u 2564 
., ,I 

fl:UilWfU1i 2565 

~,rn1:u 2565 
., ,I 

(l:U.fll'VfU 1i 2566 

i!Wl'.lfl'I-I 

.,; 
Yim 

illvi'if lU 

il'N,juirJu;hti,i j_ 1m.m.11ouaP1foiu 

pH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate Total Iron 

(NTU) Solids (mg/L) Solids (mg/L) (mg/L as CaCOJ (mg/L as SOJ (mg/L) 

7.8 

7.7 

7.9 

7.6 

7.7 

7.8 

7.9 

5.0-9.0 

9.46 

6.78 

1.2 1 

19.3 

0.52 

12.7 

0.23 

4.2 

<5.0 

<5.0 

5.3 

<5.0 

<5.0 

<5.0 

172 

270 

238 

260 

228 

265 

284 

'IJ1'hl'Yl 1:i.J~-:i 1~u11rnim!uV1 flti 'Wlfrlll'Yl'Ut ~1n~, 2566 

55 

135 

85 

140 

110 

175 

125 

0.46 

0.46 

0.19 

0.6 

3.3 

11 

4.0 

0.290 

0.161 

0.053 

0.44 

0.028 

0.214 

0.028 

:I.Jl\?lljl'UfJWflWn.17~1~'U (1h ::: lfl'Yl~ 3) 1h::: mfl'flW::: mrnm1~-:i111~~tl:I.Jlll1-:J'lfl~ mru~ 8 vrn. 2537 
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10 • 

9 

g 

7 

6 

7.8 - 7.7 7.9 --

pH 

illfl1f1U - 9.0 

7.7 - 7.8 - 7.9 -
illfl lflM - 5.0 

5 ••••• • • • • ••••• 0 0 00000 • 00 00 0 0 0 0 0 000 ••••• • • • •• •• • • • • • ••••• • • .. rl'I'- H •• ••••••• U •••• • •• • •·••• •••••••••••••••••••• ••-• o o o o oo o oo,00 0 0 0 00 0 0 0 0 -•··· o , 0,00 00 0 00 0 00 0 0 , oo ,o ·- oo o oo o 

4 

3 

2 

I 

0 

n.1'1. 63 fl.fl".63 n.1'1.64 fl ,ft.64 n.'1'1.65 fl,fl,65 ff.1'1.66 

NTU Turbidity 
80 

70 

60 

50 

40 

30 19.3 

20 9.46 
12.7 

6.78 
10 1.21 0,52 0,23 

0 

n.1'1. 63 fl.fl. 63 n.1'1.64 fl.fl. 64 n.1'1 . .65 fl.fl. 65 n.1'1. 66 
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70 

60 

50 

40 

30 

20 

10 

0 

1,200 

1,000 

800 

600 

400 

200 

0 

mg/L 

4.2 

O.ll.63 

mg/L 

n:n. 63 

mg/L as CaCO3 

800 

700 

600 

500 

400 

300 

200 

100 
55 

0 

n.fl. 63 

tlUl'lflU 

<5.0 

91.11. 63 

270 

91.fl.63 

135 

fl.fl.63 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

Total Suspended Solids 

<5.0 5.3 <5.0 <5.0 <5.0 

n.w.64 91.11.64 O.W.65 fl.11 . 65 o:n. 66 

Total Dissolved Solids 

238 260 265 284 
228 

n:n.64 fl.fl.64 n.fl. 65 fl.fl.65 n.fl. 66 

Total Hardness-

140-
175 

110 125 
85 

n.fl. 64 fl.fl.64 "·"'· 65 fl.fl.65 n.w.66 
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mg/L 

500 

450 

400 

350 

300 

250 • 

200 

150 

100 

50 

0 

mg/L 

5,0 

4.0 

3.0 

2.0 

1.0 

o.o 

0.46 0.46 0.19 

n.fl. 63· 91.ft. 63 n.fl. 64 

0.161 0.053 

n.fl. 63 ft,ft. 63 n.fl. 64 

iTmJu1r1u1hti'ril 1.1w.1A.neu1rnfoi'u 

Sulfate 

0.6 3.3 If 4.0 

ft.ft.64 n.fl. 65 91.ft . 65 n.fl. 66-

Total Iron 

0.44 
0.028 

0.214 
0.028 

91.ft.64 n.fl. 65 ft .ft . 65 n.fl. 66 

mA111u : lJ19l'HJWfll'Vni,ih~u (1.ht1fl'Vl~ 3) 1.h:::mfl'flWtm~l.lm~~.:iu1,1Jmm11.:i'lf1~ ~tl'u~ 8 Vi.fl'. 2537 
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V .::t Q V ' 

'J'Ul'llll'IJ\ll'JtlfJH 

~ ; 
fJ:IJfll~m 2563 

~,rnuJ 2563 

~ ; 
fJ:IJfll'W'Uli 2564 

~'111'1:IJ 2564 
~ ; 

fJ:IJfll~'Uli 2565 

~"11'1:IJ 2565 
~ ; 

fJ:IJfll~'Uli 2566 

lUJlfJlll(lJ 

pH 

7.5 

7.6 

7.7 

7.8 

7.6 

7.7 

7.9 

7.0-8.5 

6.5-9.2 

' V et ,!I '\ , I et I Cl _'f V 

lll~1'UlllflliU'J-.'11'11\Hl'IJtl-.'l I fl'Mfll'i 'U'ti1-.'l'YIHl'Uill il'U tl-.'11JiliJU'U 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/L as CaCOJ (mg/L as SOJ 

0.17 

8.18 

0.74 

1.25 

0.54 

1.1 5 

0.18 

5 

20 

ND 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

2 10 

258 

250 

346 

236 

270 

238 

~600 

~l,200 

125 

170 

90 

130 

110 

150 

95 

~300 

~500 

5.51 

0.29 

0.14 

0.3 

4.9 

0.9 

3.3 

~200 

~250 

Total Iron 

(mg/L) 

0.093 

0.269 

0.063 

0.15 

<0.005 

0.009 

0.038 

~0.50 

~1.0 

u~ii'l'l i:u~.:i 1~'Wi1rn'l-!l1J'WV1 rivwM,Hl'l'l'W; ,hnlPl , 2566 

m~li}1'Wi'.jijHlTVn11m1P1rn~1~u11nri 1h~mffm~m1-r~~ffrnm1:u utl'u~ 12 ~.ff. 2542 
cf O .d 

(1mu CVJ fl1'11'W IPl'l'lm m~ fll.l) 

m~n1'Writum~J1m1P1rn~1~u11nri 1h~mffm~'l'l11.:iv~mttm1:u utl'u~ 12 ~.ff. 2542 
~ q q 

: ND= Not Detectable 
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10 

9 

8 

1fo,111i.11fi1tifl 1.1W.IA.fl8llil'fl1fli'IJ 

...... ··.,:~ ........................ ,.li ......................... ,.,, ......................... ,,:lt····· .. ········ .. ········.,:1,··· ..................... 1.,1 ..... ........ ..... ..... :2!!!.;··· .. ·••· 
- iiliilliiiilil, ~ - ....... . -

;;;l;:;;;_;:;;7. _~--... . .. '"pH... --··· . r:=~~·: .. ~1·~~":Q~~:l!A =:: ......... 
7 ...................................................................................... . .............................................................. ........................ .. ......... ..... ........................... ..................... ..... .................... ...................................................... ..... .................... ........... . 
6 • 

5 

4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

NTU 

IUl. 63 

0.17 

fr.tl.63 11."l'I. 64 

8.18 0.74 

fr.tl . 64 11.'l'I. 65 '1.fl . 65 ff."1'1.66 

Turbidity 

l.25 0.54 1.15 0.18 .. ...................................... ................................................................................................................................................................ 
0 . . .. . 

mw<ririn1mi~11111m m = 5 NT U 
II.fl. 63 '1,fl , 63 11.)'I. 64 fl .fl .. 64 II.fl. 65 A.fl . . 65 II.fl. 66 

1JU11fl'U lflllllJ7·'UfJtlH11wJ1m111'1~H1iHm1 1.h::mffm::nnrrJ111iY111mrn \l'IJ'U~ 12 w.ff. 2542 

' q u .c& 4 ~ 1 r .c:tr .cll _Qf u 
Ylfl\Jl:::1'1:i9lflliltJ~l'H'Uf:1,Jfl~lfl1,m11 'U'IJ'l~YIN1'1UJ1\l'Jltl~uiHJ1J'U 
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mg/L Total Suspended Solids 
70 

60 

so 

40' 

30 

20 

10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
ND 

0 

n:n , 63 fl,fl. 63 O.Yl. 64 fl .11. 64 O.Yl .• 65 fl ·.ll, 65 O.Yl.66 

1,200 mg/L. lflDl<ri61'lat1q~qA a.1,200 mg/LJ ........................ Total Dissolved. Solids ........... ........................ ........... ............................ .. 

1,000 

800 

600 ·""'"""'1"~. ,~--....................................................................................................................................................... . 
400 

200 

0 

400 

300 

200 

100 

0 

n.V1. 63 

125 

fl.fl . 63 

fl.fr. 63 n.n. 64 

170 
90 

111.fl.63 fl.Vi. 64 

346 

91 ,fl . 64 fl.Vi. 65 91.fl.65 fl .fl.66 

130 110 
150 

95 

111.fl. 64 fl.Vi. 65 111.fl . 65 fl.fl. 66 

ii1vi19rn : m111Jl'UfJtUfll'VlJ1m~rn1~Wu"iim11.h~mrrm~m1-H,1111:Y1ttmrn \'l'UU~ 12 'Vi.rt. 2542 

'tn.Jl&nl11!J ~ ND = Not Detectable 
' -1'°' I J1J't1 3-10 (Viel) 
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mg/L Sulfate , 
.................................................................................................................. lftlll'll81'lau1Hlffl.= 250.mBfL ................................ ... .... ....... . 

240 
llO 
200 
180 

....................... m111"1ti111'1ffl~l'tlm~1rn .:1-200 mg/L······· ........................................................................................................................... . 

(60 
!AO 
rto 
100 -
80 
60 • 
40 
20 
0 

nlg/L 

10 .• 0 

8.0 

6.0 

4.-0 • 

2.0 

5.51 0.29 0.-14 0.3 4.9 3.3 

n."N. 63- fl.fl. 63· n."N. 64 fl.fl.64 n.'N. 65· fl.fl. 65 n."N. 66 

Total Iron 

mw"1e1jlauv~11~ - 1.0 mg/L 

0.093 0,269 0.063 0.15 <0.005 0.009 0.038 

o.o 
..................................... = ........................ ...... .. m111miilll~U 1111.:t..O.S.mg/L ........................................................ ...... .... .......... . 

n.'N. 63 fl.fl.63 n."N. 64 fl.fl . 64 n."N. 65 fl.fl . 65 n.'N. 66 

3.Jl~1fl'U 
~ d6l,, A 'l GI d 

m~l!1'UfJtu.f1lwu1m~1i-in 1'lfm 1flf1 1.h~mrrm~m1-:ifJ~ff111m11J ~'IJ'IJVI 12 w.rr . 2542 

' -.... ' JlJ'n 3-10 (~8) 
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lfN11lllr1llfflfll'l 1.111J.lll.nBll!l'P11fl,i-ll 

' i ' .e:I ' 4 ... Qf QJ 

'Wtn'1YIH1\n.llil'l-!fl'1UiliJll'I-! 

.. ' fHlfl11Vl'nil'J lfl11t '11 

o., q Q' V I 

'J 'Itri !fl 'Um tl l'.I H pH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate Total Iron 

(NTU) Solids (mg/L) Solids (mg/L) (mg/Las CaCO:J (mg/L as SOJ (mg/L) 

~ d 
f:JlJfll'VfUli 2563 

~"1 1~lJ 2563 
~ d 

f:JlJfll'VfUli 2564 

~m~lJ 2564 
~ d 

f:JlJfll'VfUli 2565 

~m~lJ 2565 
~ d 

f:JlJfl1Vl'Uli 2566 

7.6 

7.8 

7.7 

7.9 

7.8 

8.0 

7.9 

7.0-8.5 

6.5-9.2 

1.28 

0.2 1 

1.09 

1.34 

0.54 

1.00 

0.35 

5 

20 

ND 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

222 

238 

248 

364 

2 18 

106 

2 14 

S600 

Sl,200 

130 

90 

80 

145 

95 

140 

75 

S300 

S500 

7.24 

10.4 

0. 39 

3.0 

3.8 

1.8 

2.7 

S250 

0.078 

0.088 

0.053 

0.03 

0.157 

0.038 

0.085 

~0.50 

Sl.0 

~m u1 lf'Vl i:1.J~.:i 1iui1rnu1"'u'Vl fltiwimt'VlU~ i1fi~ , 2566 

mm~pu 111 
lJl\9l';jjlUfJt:1Hll'Vll17'l.Jl~li;l~Wur inf11.h~mffm ~'Vl';i1.:J~\9lff7'11mrn UU'l.J~ 12 'Vl.ff. 2542 

,/ O ,d 
(tmu cvi m11u~'Vl111m~ff :1.J) 

mmgrn'
21 

lJl\911J7UtJWfll'Vll11m~1i;l~Wu1infl 1.h~mffm~m1.;ifJ\9lffl'l1m1 :1.J uuu~ 12 'Vl.ff. 2542 

(lf1W CVltll.l li;l lJ \1' .:i ir~) 

'1Ullt11'111>J : ND = Not Detectable 
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ffHltlla'11191t1ff1.11ll.lftllBIIO'll7fli'II 

mworirintlffl~ltllll: llll = 8.5d pH r mw"1e,il1n11r~~ m 9.2 

mw<tlri1t11Mii1mn::1111 = 7.0 mw,le,ila111r~1111 = 6.5 

•••~ mi:i,., .. .,, .. , . .,.,.,. .... -.:if .... ••••• .. •••••• •• ,.E••••• .... •••m••••.,••!.!..."'' ...... , ..• .,., ...... y•• .. •••-,•• .. ••••••••E•m•••• •••m•m .. •;ii." •••••" 

10 

9 

8 

7 

6 

5 

4 

3' 

••·•·:i;•••.tt-.~ ••••i,i, ,.-, .,· .... .-. .. . ,,,. ........ ,..-....- ,,,,n,-. .-.-.-....-. ..... ,.-,~. • • •••r> • • ,-.-,.-,,. .. .. c,..-,, , , ,.-..-.., . ..... . ... . .. ,...,.., ,, • . .. ..... ..,,:,r, off••• n ... , .. ,_. .-.- . :,,-,,.-,,.! ...... ..... .-.-.-. ,; .,,., , c.-,v.-. 

......... ..... .................... ...... ..................... ...... .................... ..... . ............................................... ~ . . .. ....... ........... ..... . .... . ......... ..... .................... ................ ........... ..... .................... ..... ................................................ ..... .................... ........... . 

2 • 

1 • 

0 

NTU 

500 

450 • 

400 

350 

300 

250' 

200 

150 

JOO 

ff,Tf. 63 A.fl". 63 

1r1w"1e,ilaifl1~1l'~ = 20 NTU 

ff.Tf. 64 A.fl. 64 ff.'W. 65 n.Tf. 66 

Turbidity 

so 
0 

........... 1.28 ......... ... .......... 0.21 .......... .............. J...Oll •..•••••..••.•..•.•..•. 1.34 ............ .. ......... o.54 ....................... 1.00 ............... ........ 0.35 ...... . . . .. . ......... .. . .. 
mw<riri1t11M~mm: 1111 = s N'TU 

. 
ff.Tl . 63 A.ft . 63 n,Tf. 64 A.ft. 64 n •. Tf. 65 n,'1. 66 
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mg/L Total Suspended Solids 
70 

60 

50 

40 

30 

20 

10 
ND 

<S.0 <S.0 <S.0 <S.0 <S.0 <5.0 

0 

M'l.-63 fl,fl .-63 l}.Yl.64 fl .. fl.64 n.Yl , 65 fl,fl, 65 O,Yl. 66 

t,ioo mg/L. mw<rie'ljla,iv~IJ'~ ~.1.2oomg1LJ ....... ................. Total Dissolved.Solids ............................................................... .. .......... . 

1,000 

800 

600 

400 

200 

...... ,.~,I"~ __ , .... ,,.···················-····-···--·········-···-··-····-·················· ·················································································· 
0 

400 

300 

200 

100 

0 

n.11. 63 

130 

n:w. 63 

n.11·. 64 

9ff 

91.fl.63 n.11. 64 

91.fl'.64 n.11. 65 91.fl. 65 

140 
95 

91.fl.64 n.11. 65 91.fl.65 

1J1vr11iu : 1J1~'.iJl'UfJtufll'ViJ1tnf!Tt'l~H',.i'rfm1 1.h::ml'l'm::Y1n~t;i~m11mrn 'QU1J~ 12 Vi .fl' . 2542 

11mm11~ : ND = Not Detectab1e 

' - I"' I 
JU'tl 3-11 (Viel) 

n.11. 66 

n.11. 66 
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mwi, Sulfate , 
.................................................................................................................. m01'll81!la1111!~ ml(IOm2(L .•••..•••.•.•.••••.•••••..••••••••..•.•.••••.• 

240 • 
220 

200 
180 • 
160 

140 

120 
100 • 

80 

•.••••...••••.••••.••••. mw'fl1htt'lffl~n11n:1rn. ~oo mg/L ................................................................................................................................. . 

60 
40 • 

20 

0 

mg/L 

7.24 

-
10.4 -

fl.t\. 63 

3.0 3.8 1.8 2.7 

fl.fl.64 li:il.65' fl.fl.65 "·"· 66 

Total Iron 

ttllll"181jla,i17~1Jfl = 1.0 mg/L 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

(0.0 

5.0 

0.0 
.. .•...... o.078 •....•....•.......... 0.088 ...................•. o.053 .............•....•.... ~.J)3 .................... q.JSJ ........... .....0,113.8 ....................•. o.os5 ...... . . 

11.W.63 fl.fl. 63 ff.,.. 64 fl .. fl. 64 11.,.. 65 fl.fl.65 11.11. 66 
mot<ri1htt'lffliim,i1:1rn ':J, 0.5 mllfL 
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ttH,f11irmti111v11.1w.m.,w11a1'11Ai11 

3.6 

3.6.1 0 "" 

fn1~l!i.li.l fn1 

111'1:J'l'l i:1.J~~ &ui-:J'.i'el'\.m.i'irvf fl'el'\.l'liflll'l'l'U~ ~ltl~ ,~\Plll'U'\.lfll'Hnrni1"eJV1~~'\.lll111t1111tl'1 

l'ttll'el~'ll'el~ifl'Hfll'J 1rl'el1'\.l~ 26 fJ:I.Jfll'W'\.l'li 2566 i~t11nll~';i::;~lllf111:I.J~fl 30 ICJf'\.l~l:I.J\Pl'.i'illm::;~llJ~1~'\.l 

'illfltl'ml1i1"eJVN~'\.!~1nrn'li'1l¥"eJ~Uij'lJ~fll'.i11fl'.il::;tt l~'el11fl'.il::;ttmtl1mt11mrn\j (Arsenic)' llfl~l"f.J:1.J 

QJ d. o d. ~ .c:ri iJ ~ d ..::..01 Cl/ 

(Cadmium) 11'1::; ft~ fl ::; ft (Zinc) 'il 1'\.l 1'\.l 2 fttll'\.l fl 'el ll '.i 11tll 'tt '\.lll'tt :I.J 'el~~~ 'l'1 1 ('W fl~ 0446311 \Pl::;1 '\.! 'el'el fl , 

1852183 mu"eJ) 11"::;11111w11tl'1mi'.i"eJ~'il~~ 2 (~fl~ 0446315 1P1::;1'\.l'el'elfl , 1851812 mu"eJ) i~1tl~ 3- 12 i~f.l" 
• qJ 

' .cl V qe::fi c:I V ' t:t..c:I Cl, d 
Vll1H'YI 3-16 'Ut>Ul'IJYlfll1Yl11il1YI 1fifll11fl'UYl1t>tll.:i 1fifll111fl11::::'11 

'IJ0'Ul'Ulllfll 11ll'nil 'JYI oCti.ct a G.I , .c::t..:::1 .::::i, G 

-aum 11m1il 1v1 11 nnu,qv1 
'JtifllWllllll'JtlfJN 'Jtifll'nlfl'll:::'11 

.. ' .. 1. fll'llll'l'Jil'Jlfl'll:::'11t}Wfll't'IYIU 

- Arsenic 

- Cadmium 

- Zinc 

2 

2 

2 

- Auger Dri ll 

- Auger Drill 

- Auger Dri ll 

"" d "" 3.6.2 fHlfll1vl11'il1!f11l~'t'iflWill'Vi~i.l 
<11 

- EPA 3052 

- EPA 3052 

- EPA 3052 

.at, r/ -Cli O d di QJ d QJ d 

'illflH1;lfll'.i\Pl'.i1'il11fl'.i7:rnrJtllfll'W~'\.l 'ill'\.!1'\.l 2 fftll'\.l l:I.J'el1'\.!'1'1 26 fJ:I.Jfll'W'\.!1i 2566 llff~~Hi;lfll'.i 

Q "QJ d ~ 11'9 d 
\Pl'.i1'il11fl'.il::;'\1~~\Pll'.il~'l'l 3- 17 111;1::;11ff~~'.ilf.J~l'\.!H1;lfll'.i\Pl'.i1'il1lfl'll::;'tt 1'\.l.fllf1H'\.!1fl'l'l 2 

' .c:t Cl. d t:t, a v d 
Y1111.:!YI 3-17 llt'l'Yl.:!Hi'lfll1Yl11011f111::::'11flflUll'WYl'\.UYlt>'I-HUJill'VfUfi 2566 . . 

' u e::t..c:t 4 d 

"'"' 0 "' d ., "' "' d 
Yl'll'UYIYl11il11fl11::::'11 (mg/kg) 

t'l'tll'UYl'Yllfll1Y111011fl11::::'11 

"' ~ "' .. 
1. ll'Jl1W'tt'\.lll'tt:I.J'el~~~'l'l I .. "' ~ "' 2. ll'Jl1W'\1'\.lll'ttl.J'el~~~'l'l 2 

,,j 
rim 

lllYl'i;}l'U 

1'U'YIYl11il11fl11::::'11 

26/02/66 

26/02/66 

Arsenic Cadmium Zinc 

24.201 0.121 23.50] 

24. 114 0.107 23.139 

27 810 -

"' "'9 ~- 1 i .. .,j .,j "' ' ~ :I.Jl\Pl'l 'ill'\.lflWfll'W~'\.!'1'1 1'lfu1::; f.J'lf'\.l!'W'elfll'l'el'\.l'\.l'el fll'tt'U 'el'illflfll'l'elf.lmrYmrn::;1m11P11 m rn\Plll.J 
~ • qJ 

u1 ::; fl1fYf1W ::;mrnm1~~111~~'e):I.JIIM~'lfl~ ll'lJll~ 25 ('W.fY. 2547) 
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... 
St.1 

St.2 

d <I., ' ...,. 

~6lbOlJ'1'lilfJ1~61'1.! , 

lJ;l10l'l1U1L'l1:iJ,H'¾61~1 (0446311E, 1862183 } 

u;rnu"11u1t"11:ile1~~6ln2(0446315 E, 1851812 ) 
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-D 
iuilifl'Hlll':i 

tl':itmuum~ 30794/15994 

tl'.it n1uum'.i~ 30672/15261 

D ll·':it n,uum~ 28202/14896 

,.h::muu~-:a~ ao145;15502 

!!I L'HL:WH'U'lliHLfl'HflT:i 

g1s/i.11a .1fl ✓F3- 1 2 



3.6.3 
_I "" cJ "" ,!t V cJ 

tl'fufHlfll1~11111!fl''n~'t'iflOUll'Vi~'W!\,U)'Wflllfll'Vi'W1i 2566 
" " " 

l:fflfll'.i\91'.i1'il1lml~l1f.)WflWl~l'l..j iTWTW 2 fftll'Ui.:Jfl~11 'VlU11 llilJlW Arsenic ' Cadmium !!'fl~ 

Zinc u111wtttl'1mihi.:i~~~ l lJfill'VllflU 24.201 , 0.121 U'fl~ 23 .5011J'fl~flll.J~t1ni'flflll.J \9171.Jrl1iu U'fl~ 

u1mw Arsenic, Cadmium !!'fl~ Zinc u111W'l1til!l1Utlsl~~~ 2 lJfill'\lllflU 24.114, 0.107 !!'fl~ 23.139 

lJ'fl~ fll l.J ~tin 1 'fl fl 1 l.J \91 ll.J rl 1i u ~ .:i1rlm.l 1 N 'fl fll'.i \91 '.i 1'il 1!fl '.i l~l'li .:i fl~ 11 lJl Im arnli tlU flUfi llJl\91 '.i !l'Wf.! w fll'Vl 
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'S'\Jtuvi~L-uvuieNt1lN;n1'i1H'111~viLein'tl-w 1i~'WA7'LJB~m:i1~-w;Bl.JbeJmnnh~ml'\JA7'lJ€l~B 

m1Jh:i-:i1u~~mV1n'm.Ji11cJtu mo 11.J nB1.J11.Jiuei1~'LJeJ-:JV1'U-:i~e-s'\J~1.J'VltbtJEJ'U~B-:itl~,jim11Lr111ti,fom"lJ'U 

zj-:ir11'lJ 0~ Bm~~~n~11•ueif u 1\?1~ml.J 11~-:i11.J~~~1V1m1lJ 
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(u'l-t,ut11 tfl'U::fl'h1~{) 

f',vw!1'1')f1f)~19!JL1.l'l:;l~O\JnViJl'liMm,u 

~lla11'0t1'l11A'IM!lviinn11,t~1\1Jllll'l'™n,,u 

\i ~ iUl. l!l(~ 

flB'11~fma~L~erw.nm.1ffw'l911-:i-:i11.J 

rnfom(l1'.i1i1'\.J1Tifl1':i1LA':i1~,,;'Vl~"1m.Jl.la-w~m1:::'Yl:::Luffu'IXeJ-:itlt1,jin11 ' ... ~ 
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Ltln~11bb'U'll'Vl1VVl'U.:ifi tl½''Ut11tltl1~ ~ 'UVl!;bi'.jV'U~tl.:itlfl'U~nT'a1 LA11::~beln"ll'lJ 

'liii'Vl bfil'Ub'J'jeJ'lJui'U~ bbtl'U~ Uil'\Jt'J'j1\ilel~ !i11fllil bt'l6l.lVl :!bUfJ'U 1 -0 1£1~ 

~ e:in oQH.io(<il)/ b ~ c;, ® M1'U~ m <i> ~qtrnJu mtn><i 
6l.lel'U°ti1flt'l1'3~t'lW'ttm~½''U~'lJ'Vl::b {fou:u1nn'j~ h-H1'Ut.1 lilt'11'Ylff'a 'a:il '11'1J1'1J lt:l<t' 'a1fl n1'3 

1 Arsenic 

2 Biochemical Oxygen Demand 

3 Cadmium 

4 Chemical Oxygen Demand 

5 Color 

6 Copper 

7 Cyanide 

8 Formaldehyde 

9 Free Chlorine 

10 Hexavalent Chromium 

11 Lead 

12 Manganese 

13 Mercury 

14 Nickel 

15 Oil & Grease 

16 pH 

17 Phenols 

18 Selenium 

19 Sulfide 

20 Temperature 

21 Total Dissolved Solids 

22 Total Kjeldahl Nitrogen 

23 Total Suspe nded Solids 

~('0~J 

. 
QCIIIQ d 

11:i1bfl')1Z'YI 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodt2J 

5-Day BOD Test, Azide Modification Methoci12
j 

Digestion, Direct Air-Acetylene Flame Methoci121 

Closed Reflux, Tltrimetric Methodl21 

AOMI Weighted-Ordinate Spectrophotometric 

Methodl21 

Digestion, Direct Air-Acetylene Flame Methodl21 

Distillation, Colorimetric Methodl2l 

Distillation, Colorimetric Method[11 

lodometric Methodr2J 

Colorimetric Methodl21 

Digestion, Direct Air-Acetylene Flame Methodl21 

Digestion, Direct Air-Acetylene Flame Methodl21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method12J 

Digest ion, Direct Air-Acetylene Flame Method121 

1) Liquid-Liquid, Partition-Gravimetric Methodt2J 

2) Soxhlet Extraction Methodi.21 

Electrometric methodf21 

Distillation, Direct Photometric Method21 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

1) lodometric Methodl21 

2) Methylene Blue Method121 

Laboratory and Field Methods[2i 

Dried at 180 °ctzJ 

Macro-Kjeldahl Methodl21 

Dried at 103-105 oc[?.l 

(tl'1<11 fl1C\J\l'U Q'1 'H1f1~i\1') 

jti'1\rnltn1f1qw1¥1i_r1iiiim11ll'l'~h 

~ 24 Trivalent Chromium ... 



o .., d 
m-a:1.1~w<t!t i:;=-o.c;i.Q • 1il1~'U'Vl 161bf'111t~ 

24 Trivalent Chromium Digestion, Direct Ai r-Acetylene Flame Method; 

Colorimetric Method; Calculation12l 

25 Zinc Digestion, Direct Air-Acetylene Flame Method[21 

V "' !,€JOt'11'$€J1-:!tHI 

1. ?1:1.J1fl1J1f'l'Jfl1111~-:1LL1~~m..1LL"v1..:J't.h~L'Vlf'lh1t1. ~iiei1bf'l<a1~1-hl1b~E.1. Yl11'14°Af..:i~ 4. n1-:iL'YlYi"1: 

L1eJ'\.JLLfl1n1'iVh.J~, 2547 

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

Wastewater. 23rd ed. Washington, DC: APHA, 2017. 

(\n~lmcy~,l Qj'\'S~fl~1'fl) 
~ipllnill1il'n1hm-11M'US~----~~ 
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Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

"'...,1,.: Go'loJ IJ tf ..., tfo..., 
1J'Ut't1 3J 'M,'1 L el 'M, L TH) 'M, L3J 'M, 't1 ~ el 'M,'ljiUL 't1 'M,(;l v1 fWI 
22/35 '!!B!Jffl~Ln~n1-n1 7 Ll!Jn 4 {U1\1Ri\lTI'lf1) L1111~~1mnn L1Jt11.rnn:il n1~m~1J~1\lfl1 10240 

1mfi~,i' 0-2187-0908, 081 -6573909 1mITT'l' 0-2187-0908 

ANALYSIS REPORT 

~1ut:1r11R1tJt:11'1 ~1L1lOLLllffEl~ i--1V11flmn 

1J7nmh--1 tll~wnE1--1 t~1--1m1 

February 25-28, 2023 

March 1 , 2023 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 004/2566 

March 9, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

25-26/02/2023 26-27/02/2023 27-28/02/2023 

~u~::8Ehl711l (TSP) mg/m3 High-Volume Air 0.318 0.285 0.271 

24 Hours Average Sampler/Gravimetric 

~u~::!Hh'l'tJU1~L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.111 0.105 0.101 

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 

Chomparech te Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 

--"\\Col 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

"'""'1..: "'1'1 ., 6' ""' 6'0"-' 
lJ 'i'ltYI 3J "" Le) 'M, L"l 'iel 'M, L3J 'M, YI f,l e) 'M>~iHL YI 'M>Gl ,n n ~ 
22/35 'l!!lun1~LY1vm1't'l1 7 u.un 4 (U1\I.H1Wl1'1!1) LL'll1~'1i1"113J1n L'llfll.mn:il n1~LY1VUJ'll1\l.f11 10240 

1mivni' 0-2187--0908, 081 -6573909 1mtn1 0-2187-0908 

ANALYSIS REPORT 

0 I O I Q., Q., 

<il1'1JL'l'Yl1ITT!JL'l1~ El1Lfle!LL3JHEI~ ,h'l'V\1~<il1n 
A o &., 'A ~ 

'IJ"iL1tu.ITTUnH'1'JJ'V\Un1 

February 25-28, 2023 

March 1, 2023 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 005/2566 

March 9, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 

25-26/02/2023 26-27/02/2023 27-28/02/2023 

~tl.a::ml'111lJ (TSP) mg/m3 High-Volume Air 0.263 0.236 0.237 0.330 

24 Hours Average Sampler/Gravimetric 

~tl.a::EJEl'1'1J tl.1<i1Ltfo (PM-10) mg/m3 High-Volume PM-10 Air 0.094 0.090 0.090 0.120 

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 

TECHNICIAN MANAGER 



22/35 'l!mm1~L'l'l'>'in1'111 7 utm 4 (U1'4""1'4TI'lf1) U'IJ1~i'1'1111n L'IJ9ll.J1~n: tl n1~L'l'l'>'i:iJ'11'4111 10240 

1mi'>'iif 0-2187-0908, 081-6573909 1mITT7 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

q\o~tilEl'1713J (TSP) 

24 Hours Average 

q\o~tilil-.l,J\l.1~bin (PM-10) 

24 Hours Average 

0 I O I Q,.,, Q,.,, 

qi11J~Yl1ITTt.J~1WI tl1LflEILUJ,rn~ ,h1'V\1Wlmn 

A f' ._, A 

'Ll1L1 t\tfl'l,l,t.JW~'l,I, 1,l WI 
'II 

February 25-28, 2023 

March 1, 2023 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

25-26/02/2023 

0.204 

0.088 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 006/2566 

March 9, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
1
' 

26-27/02/2023 27-28/02/2023 

0.198 0.192 0.330 

0.085 0.083 0.120 

Remark: 11 Notification of National Environmental Board No. 24 (B.E. 2547) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon , ~~ 

TECHNICIAN MANAGER '2. v.;",,a,\'~~ 



22/35 'l!!ltJn;~Ln'fln7'1'l1 7 uun 4 (U1\41flWY1'1!1) L1.'!J1~~1~1nn L'!Jfll.J1~n=il n1~Ln'flJJ~1\4111 10240 

1mi'fl'l'f 0-2187-0908, 081-6573909 fo,11'1, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NNE 22 

NE 45 

ENE 67 

E 90 

ESE 112 

SE 135 

SSE 157 

s 180 

SSW 202 

SW 225 

WSW 247 

w 270 

WNW 292 

NW 315 

NNW 337 

TOTAL 

CALM (<0.4 mis) 

TOTAL 

0.4-1.8 

0 

0 

6 

1 

3 

4 

6 

1 

2 

0 

2 

0 

1 

1 

1 

0 

28 

TEST REPORT 
TEST NO. 

REPORT DATE 

1h:nf uri1uii\'1n~ 1.1W.lfl. tH)'Uff~fo<iu ,h:::'Yl1'U'U~l1"'\J~ 30736/16293 

I '11 jj tNll ':i 'H 'U {l~ ff1'11 m rn'lfU ~ 'H'U ~ 'U I 'i4t:i{l~ ff1'11m rn nmYhl 
i1rn1vi1mm:n~ 011nv111hrn~ i-:i'l1i~~,n 

February 25-28, 2023 

1i~mu h-:i iiJi1u'\Jt:i-:J iflHflll 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 TOTAL % 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

4 0 0 0 10 13.89 

6 0 0 0 7 9.72 

2 0 0 0 5 6.94 

12 0 0 0 16 22.22 

2 0 0 0 8 11 .11 

0 0 0 0 1 1.39 

1 0 0 0 3 6.94 

1 0 0 0 1 1.39 

3 0 0 0 5 6.94 

0 0 0 0 0 0.00 

0 0 0 0 1 1.39 

0 0 0 0 1 1.39 

0 0 0 0 1 1.39 

0 0 0 0 0 0.00 

31 0 0 0 59 81 .94 

13 18.06 

72 100.00 

(; 

Wind 002/2566 

March 9, 2023 

a 
....... .... .. ............. .. .... .... ... -~ ~" 
Chomparechate Chantaveboon 

1 
._/ 

;. •# 
TECHNICIAN MANAGER .,t,,1l~•''\°"' 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
A"-'1.,: ~'1 11,1 tf "-' tfO"-' 

1J 1tt't1 3J 'Mi\l L el 'Mi ti 1 el 'Mi L 3J 'Mi 't1 A el 'Mi 6lS iHL 't1 'Mi Gt v 1 fl @I 

22/35 '!f!ltJffi~L'YlYm7'1'11 7 u.un 4 (U1\Uf'l\4TI'l!1) U.'ll1~111"11mn L'llfl1rnn:iJ n;~L'Yl'WlJ'll1\4m 10240 

1mti''Wli' 0-2181-0908, 081 -6573909 1mwi1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

,r, ,:11finhui1n~ 1.11tl.lfl.fl0'\.lff91i'fli'\.l 1h~'l'l1'\.IU9l'H'cl'U~ 30736/16293 

111 :w o-:iu -i Mu fl9l ff111 m rn'!fu ~ M'\.l ~ u 1 ~ o fl 11 m11 m rn rioffh:1 

i1u'cll17fflfJ"11~ 011f1011l.iffo~ i -:m1~111n 

February 25-28, 2023 

u1mu h.:i il.iM'\.l'UO.:J im-.:im':i" 

'NORTH.·· ·· . 

. .. i 
18.2% 

···:"··· / ~:/4 
; .08% . 

, .. · : ·- .. 

. i 4.54% 

;·wEs;:····'·············-!--········· ·+··•········ (... .\ ... ········r········ ., 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: 18.06% 

~ ~ti ') 
Chomparechate Chantaveboon ~ .,. /l 

~v., '.::-'1> 
TECHNICIAN MANAGER 'o•,7-nll'\l\\l\~" 

Wind 002/2566 

March 9, 2023 



Mining Environment Consultant Co., Ltd. 
· .,...,lA G..''1 t,; tt c,.; t{oc,.; 
1.J';jl!f,fl 3J'M,'1 Lel'M, L"J';je)'M,L3J'M,'YI Ael'M,811,UL'Yl'M>Gl ,nn~ 
22/35 'l!ll!m1~m·tm7•m 7 u.vn 4 (U1'1Ufl'14TI'111) u.,i1~-.i'1"11inn L'llflm~n:t! n1~1"nVUJ'll1'14117 10240 

1mi~,i 0-2187-0908, 081-6573909 1mwi1 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p .m - 03:00 p .m 
03:00 p.m - 04:00 p.m 
04:00 p .m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p .m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p .m 
11:00 p.m - 00:00 a.m 
00:00 a .m - 01 :00 a .m 
01 :00 a .m- 02:00 a .m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a .m 
05:00 a .m - 06:00 a .m 
06:00 a.m - 07:00 a.m 
07:00 a .m - 08:00 a .m 
08:00 a .m - 09:00 a.m 
09:00 a .m - 10:00 a.m 
10:00 a .m - 11 :00 a.m 
11 :00 a.m - 12:00 p.m 
12:00 p.m- 01 :00 p.m 
24 Hours Measured2t 

Lmax [ db(A)] 

TEST REPORT 
TEST NO. 

REPORT DATE 

i1..liuN1u,11n~ 1.11!J.Lfl .flt1Uffli'l7fliu 1.h::muuli'li-Lt=i~~ 30736/16293 • 
L 'Vllltl..l Ld~Utlli'IITT'V\ n773J"JfU~~'\,l,1.lU L vlt1 tlli'IITT'VI n773Jfl tlff71..l . ., . 

D I O I Q., CV 

li'l11Jt'l'Yl1ITT!Jt'l11i'i t11L11tlLL3Jfftl~ ,J..l'V\1~1i'11n 

February 25-28, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u; L1ni.h~ li.ii'll'!l!l~ lfmm, 
(~llfl'i]flfl11';)1fl 0445758E, 18521 12N) 

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

25-26 m.1m~uf 2566 26-27 mm1~uf 2566 27-28 m.1m~uf 2566 . • • 
64.2 64.5 64.7 
63.7 64.2 64.4 
63 .3 63.7 64.1 
63.0 63.3 63.6 
61.9 62 .1 63.3 
51.3 51.7 52.5 
48.1 51.3 52.1 
46 .5 47.7 49.3 
46.2 47.4 48.9 
45.9 46 .3 47.5 
45.4 45.7 47.2 
46 .5 46.9 47.4 
46.7 47.1 47.4 
47.3 47.7 48.1 
47.5 47.9 48.3 
47.7 48.2 48.7 
48.2 48.5 49.1 
54.9 56.1 56.4 
58.7 56.3 59.8 
59.5 59.8 60.2 
60.7 61.1 61.6 
62.9 63.3 63.6 
63.7 63.9 64.2 
64.0 64.2 64.5 
59.5 59.8 60.2 
96.2 96.6 97. 1 

Noise 005/2566 

March 9, 2023 

Standardl/ 

-
-
-
-
-
-

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

-
-

70.0 
115.0 

Remark: 1. 11 lJ1f11~Uf111Jfli.i7::irn; tJ .,JLLil::m1lJtfuff::L'Yi!lw;:nnm1thL'Vl!i!l.,J~U fl1lJ1.h::m flm::m1.,Jt17't'W1mnnlJ'l51~LLil::~.,JLL1fli!llJ 1.h::mfl 

n'l5n;,l1~L1Jn~1 11-l.r129 nl-l.11fllJ 2548 ~~ ct··( 
2. 21 i!l.,JUD1J1inw!K1.,JiUff1U,hnfl l.Jil fl!lWl!ilLLflWn Lil'll'l'l ::LiitJu 1-241 ~ 

. ~ ' .. ······· ··· ·.:.···· ·· 
C p Chantave~oon J~ 

TECHNICIAN MANAGER " • '-:..r.;.,;,, 
;li 1 ,n,,\'\\'~ ...._ 



Mining Environment Consultant Co., Ltd. 
""""'1..,: G.:\<J i.l 6' a., tfo"-' 

'U':i'li-YI 3J'M,\I Lel'M> L'l':iel'M>L3J'M,YI fl el'M>6lfiHL Yl'M,~ ~1n61 
22/35 'l!!l !Jn1~1nvm1-n1 7 u.!J n 4 (U1'14tn'l4TI'l!1) U.'ll1~'1i'1111inn l'llfl1J1~n:tl n1~L't'l 'r'l1J1'11'14fl7 10240 

tmti'r'l,I' 0-2187-0908, 081-6573909 Lm H11 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

i1--:iiuihu,'ii1nqi 1.11 t.l.Lfl .fle)l,l,ffWl'i'fliU 1.h::'Y11\l.1JqJ7Lt'l°l.l~ 30736/16293 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

' 
L 'VlileJ--:i Ld~UeJqJITT'V\ n773J'lf'U,qJ~l,l,1fa L ~ el el~ITT'V\ n773Jfl elff11'1 

• 'IJ ' 

February 25-28, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1.fa 1mit,irnw~.r~1-1ih 

(Yi11fl';Jflfl'l"Wlfl 0445861E, 1853125N) 

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

25-26 m.1m~wf 2566 26-27 m.1111~1,411 2566 27-28 m .1111~\4112566 • • • 
01:00 p.m- 02:00 p.m 59.5 59.7 58.9 
02:00 p.m - 03:00 p.m 59.2 59.4 59.6 
03:00 p.m - 04:00 p.m 58.7 58.9 59.3 
04:00 p .m - 05:00p.m 58.3 58.5 58.7 
05:00 p .m - 06:00 p .m 57.9 58.2 58.4 
06:00 p.m - 07:00 p.m 55.5 55.9 56.2 
07:00 p.m - 08:00 p.m 53.7 55.1 55.4 
08:00 p.m - 09:00 p.m 49.3 50.5 52.1 
09:00 p.m - 10:00 p.m 49.1 50.3 51.7 
10:00 p.m - 11 :00 p.m 46 .6 47.7 49.0 
11 :00 p.m - 00:00 a.m 45.7 46 .3 47.7 
00:00 a.m - 01 :00 a.m 44.8 45.2 45.8 
01:00 a.m - 02:00 a.m 44.4 44.8 45.3 
02:00 a.m - 03:00 a.m 44.2 44.6 44.9 
03:00 a.m - 04:00 a .m 41.9 44.4 45.2 
04:00 a.m - 05:00 a.m 48.4 48.9 49.1 
05:00 a .m - 06:00 a .m 56.2 56.7 57.3 
06:00 a .m - 07:00 a.m 56.5 57.0 57.1 
07:00 a.m - 08:00 a.m 57.1 57.3 57.5 
08:00 a.m - 09:00 a .m 59.3 59.6 59.9 
09:00 a .m - 10:00 a.m 59.5 59.8 60.1 
10:00 a .m - 11:00 a.m 59.7 60.0 60.3 
11 :00 a.m - 12:00 p.m 59.4 59.6 60.1 
12:00 p .m- 01 :00 p.m 59.7 59.9 60.3 
24 Hours Measured21 56.5 56.8 57.1 

Lmax [db(A)l 89.4 90.7 90.9 

Remark: 1. 11 lJ1i11p1.1,1::i1JLff!.J~ 1~u'lf11i.J U7::n7flflnt::nTTlJnT'i~~LL1~imJLL~~"lf19i o.Ju,i 15 Vi.fl . 2540 

2. 21 io~i.Jnu1\m1i1~i\4ff1\4.i1n~ Usl flO'i4'11£lLLil'l,U1Lsl'JJ'Yl::LU!.J\41-241 
::.J • " 

,, 

Noise 006/2566 

March 9, 2023 

Standard11 

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

70.0 
115.0 

Chomparechate Chantavebo,on 
?. . 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
u~~'t113J~'1 L~\til--ne11,uajt-t,,f ~il\ti611aLL't1\ti<;l i,n~ 
22/35 'l!!l!Jffi~L'l'lYin7'111 7 11.tm 4 (U1\lll'l\lTI'111) ll.'IJ1~\11\l\!.11n L'!JflU1~n:il n1~L'YIYUJ\l\1\lfl., 10240 

1mtivoi' 0-2187-0908, 081-6573909 1mff'l., 0-2 187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p .m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p .m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p.m - 00:00 a .m 
00:00 a.m - 01:00 a.m 
01:00 a.m - 02:00 a .m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a .m 
11 :00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2t 

Lmax fdb(A)l 

Remark: 

TEST REPORT 

TEST NO. 

REPORT DATE 

i1-.'li'\.l,ff1'\.l,,hTllil 1 .17t.J.Lfl.flE)'\.l,ff!il1fli'\.l, 1h::'Yl7'\.l,1J!il7L~'JJ~ 30736/16293 • 
LV1i'.lu-.'ILL°i~'"El!ilITTV1m1JJ"11il.!il~'\.l,tl'" L~Elu!ilITTV1mi-mit1Hf1-., . "' . 
February 25-28, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

... .. &I -

lJ7L 'lt\4~'1l!JVifil'll"1';191 

1Yinfl\lflt11wrt1 0446345E. 184992aNJ 

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

25-26 n:um~'"n 2566 26-27 n:um~'"n 2566 27-28 n:um~'"n 2566 • • . 
57.6 57.9 58.1 
57.2 57.5 57.9 
56.5 57.2 57.6 
56.3 56.9 57.3 
56.1 56.5 56.9 
55.8 56.2 56.6 
53.9 54.4 54.9 
53.6 54.2 54.4 
49.4 50.5 51.3 
47.6 48.3 50.1 
46.1 46 .5 47.9 
44.9 45.3 46.2 
44.3 44.6 46.5 
43.9 44.3 45.9 
43.5 43.9 45.2 
43.3 43.5 44.9 
53.9 54.2 54.6 
55.1 55.3 55.7 
55.9 56.2 56.6 
56.5 56.9 57.3 
57.0 57.3 57.7 
57.2 57.6 57.9 
57.6 57.8 58.1 
57.9 58.1 58.3 
54.8 55.1 55.5 
86.3 86.7 87.2 

Noise 007/2566 

March 9, 2023 

Standardl/ 

-
-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
u~,;'n 13J~" Ll"1TH>"L3J"'t1 ~e>"i~un"@f ,hn61 
22/35 '11El!Jn1~L1'1Yin7'111 7 U!Jn 4 (lJ1\Ufl'14TI'll1) um~'tl'l~ll1n L'!l9l1J1~n:tl n1~m'flll~1'14fl'i 10240 

'tmti'Vlri' 0-2187-0908, 081-6573909 'tmtm 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 001/2566 

March 9, 2023 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

~11Jfl'Y11H1t.H'l1~ el1L1HlLL:i.iReJ~ i-.l~1~"1n 

uiL1lli"lJeJ1JLLUfl-.lth::m,.urmm-.li11,1,rifl~::11,1,eiein i-::w"l1-.l~3J~~ 5 LLL'l :: 6 

February 25, 2023 

16.50 1,1,, 

MiniMate DS-077 

• 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 25 42 29 

PEAK PARTICLE VELOCITY (mm/sec) 11 0 .-956 1.023 1.083 

PEAK DISPLACEMENT (mm) 11 0.00611 0.00595 0.00799 

PEAK VECTOR SUM (mm/sec) 11 1.28 

AIR PRESSURE dB{L) 11 120.0 

TRIGGER11 LONGITUDINAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

{L~JJ'Yi1mi-uwnnfi11::ium1JJi1,1,R::Lfiei1,1,Lrleim13JL71eJ1,1,111fl (PEAK PARTICLE VELOCITY, PPV) iifi1i-.lLL~ 0.254 mm/s) • 
Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership Reg istered Lab No. 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
1J~tit1 laJii" L~" 1 'l':Hl'M,L3J'M,'n Auwiau n"<;f ,i,n~ 
22/35 '!rnun1~mvm;'l'l1 7 u.un 4 (U7'11,l.l"l'll,TI'l!1) u.'111~~T1un n L'llfl1mn:il n1~mYOJ'l'\7'11,fl7 10240 

1mi-wff 0-2187-0908, 081-6573909 1mITT7 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 002/2566 

March 9, 2023 

CUSTOMER NAME 

PROJECT 

i 1.,,~'t.1,H1'1,1,,i1n~ 1.11u. LT\. T\el'\.l,A!ilfTt-i'\.I, 1h::m'\.l,1J!i'l1Li'l'JJ~ 30736116293 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

• 
L 'Vlllel'1 LL 7~'\.l,el!il ITT'VI m1ll'1fit~~'l,l,1J'\.I, 

• 'U 

~1lJi'lo/11ITTt..li'l1~ ~1LllelLL"Ael~ ,l.,1'V\1~mn 

u7nm vn::1i1!i'I~ ei t..1~'\.l,n1 • 
February 25, 2023 

16.50 '\.I,. 

MiniMate DS-077 

TRANSVERSE11 

-
PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 

PEAK DISPLACEMENT (mm) 11 -

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 LONGITUDINAL 11 

- -
< 0.254 < 0.254 

- -

-
-
-

0.254 
~ 0 Q,., d t Q,., ~ d d ~ ,:::11 ~ I 

(L1"3J'Y11 n71lJ'\.l,'Yln m1::~lJm13JA'\.l,A::L'Ylel'\.l,L3Jelm73JL1"1el~111'1 (PEAK PARTICLE VELOCITY, PPV) 3J'17@1'1Lb@l 0.254 mm/s) 

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



Mining Environment Consultant Co., Ltd . 
.._...,1.,: ~1 t.i tf "-' tfoa., 

1J "'j'.ttfl 3J \M Lil 'Mi 1 "'je) 'M, L3J 'Mi YI fl el 'Mi'lf iUL Yl'M,@l "il1 n 61 
22/35 'lf!lun-1~1't1Vin7'Yl1 7 11tm 4 (U1'11ff1'11TI'll1) 11'!l1~-.i'1~mn L'!lfltmn:il n1~L't1Vi!J~1'11!n 10240 

L't11f1Vii 0-2187-0908, 081-6573909 L't11Wl'l" 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 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

~11Jt'l'Yl1ITTtJG'l1~ ~1L1HJLL3J~EJ~ i'1~1~~1n 

tlt1in~::nt1'U."llt1'11m-,1m1 lJ 2 

March 7, 2023 

March 9-14, 2023 

Grab 

Unit 

-
NTU 

mg/L 

mg/L 

mg/L CaC03 

mg/L S04 

mg/L Fe 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result21 

Electro metric 7.6 

Nephelometric 0.22 

GF/C & Drying 103 ° C <5.0 

GF/C & Drying 103 ° C 254 

EDTA 90 

Turbidimetirc 3.0 

Phenanthroline 0.038 

Remark: 11 m~1,nmi1vi',1Yl1::1J1tJEJt1mnn h,1,11'\l, 1.h::mflm::m1,1t1~ITT~m11J uuurl 2 'l'l.fl. 2539 .. . 
21 it1,1tl~u1im1 u~,.;-'Yl LB'U.L17tl'U.Lij'U.l'f LLEJ'U.~ LLG'l1Jt111~t1~ ,1111~ Lt'1'7J'Yl::LutJ'U. ,-029 

Lab-W 006/2566 

March 16, 2023 

February 28, 2023 

09:00 A.M. 

Clear 

Standard11 

5.5-9.0 

-

'.S50 
$3,000 

-
-
-

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 'lllltm,~m'Vln;,rn 7 u.un 4 (U1"U.ff'l"U.TI'll1) u.m~'ITl'11.nn L1Jflu1~n:u n1w,1V111"M1"U.m 10240 

Ll11fl'Vll1 0-2187-0908, 081-6573909 Ll11ITT'l 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 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

~11Jt'll11ITTtJt'l11il e11Lrnmll"EJlil '\l.J~11illil1n 

tlEJinlil ::nEJWJJEJ.J 1m.Jmi- u 3 

March 7, 2023 

March 9-14, 2023 

Grab 

Unit 

-
NTU 

mg/L 

mg/L 

mg/L CaCO3 

mg/L SO4 

mg/L Fe 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result2' 

Electro metric 7.6 

Nephelometric 0.18 

GF/C & Drying 103 ° C <5.0 

GF/C & Drying 103 ° C 220 

EDTA 75 

Turbidimetirc 2.1 

Phenanthroline 0.052 

Remark: 11 mlil1~1uii1ii'.J~1::t11tJEJEJmnn h.J.J1u 1h::mtim::m1.JEJ1i1"1~m11J o.uu~ 2 vrn. 2539 .. . 
21 iEJ.Jtliju1im,- 1J1~'Yl L0U,17EJ \uJj'uyf LLEJUi LL t'l lJ EJ711ilEJ~ ,i1nlil Lt'l,i'Yl::LUtJU 1-029 

Lab-W 007/2566 

March 16, 2023 

February 28, 2023 

09:30 A.M. 

Clear 

Standard11 

5.5-9.0 

-

~ 

:53,000 

-
-
-

Chomparechate Chanta E'! on 

TECHNICIAN MANAGER " 



Mining Environment Consultant Co., Ltd . 
.._.,_.1.,: ~1 t, tf .,_. tfo<>., 

1J"ilt'YI 3J'Ml'1 Lel'MI 11'el'MIL3J'Ml'YI Ael'MISZfnLL'Yl'MIG'I ;nn~ 
22/35 •1rnun1~m'l'in1"r11 7 LIUn 4 (U1\411'1Wl7'1!1) L1'111~'1i'1~inn L'llt11.rnn:il n1~m'l'i1J~1\4fl1 10240 

1mti'Yirf 0-2187-0908, 081-6573909 1mITT, 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 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

'ii11Jlilr\7W"!Ellil1il ~1L1HlLl.ii~Elil ,J..l'l•r1'ili11n 

i1EJ~::Lfl[J\4,l~~ 1 • 
March 7, 2023 

March 9-14, 2023 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result' 

- Electro metric 7.9 

NTU Nephelometric 0.23 

mg/L GF/C & Drying 103 ° C <5.0 

mg/L GF/C & Drying 103 ° C 284 

mg/L CaCO3 EDTA 125 

mg/L SO4 Turbidimetirc 4.0 

mg/L Fe Phenanthroline 0.028 

Lab-W 003/2566 

March 16, 2023 

February 28, 2023 

10:00 AM 

Clear 

Standard11 

5.0-9.0 

-

-
-
-
-
-

Remark: 11 mil"ii1'14~nt.m'Vllt1iJ1~" (1.h::Lnri~ 3) 1.h::mf'lf1rn::m,-11m,-;..1LL1ilim.1LLV:..1,n~ o.u1J~ 8 Vl.f'I. 2537 

21 iEJ'1UD1J°iin77 1J7,;Yl L~UL1"iEJ\4L3JWt1 LLEJ'\.l.i LLlil1JEJ"i1ilEJ~ ,J7flil Llil'JJYl::LUEJ'\.l. 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""1~ ~'1 i.l tf a., tfoa.; 

tJ"iti-YI 3J\4i'1 Lel\4! l.'J"iel\4iL3J\4iYI ~el\4i'l1iULYl\4,(;l ,l'lTI(;l 
22135 'l!!ltln'?~Ll'1Vm7'111 7 uun 4 (U1\Ufl\4TI'l!1) U'IJ1~'111\IIIJ1n L'!Jf1U1~n=il n;~Ll'1Vi1J\111\4fl1 10240 

lmiv,i,i' 0-2181-0008, 081-e513909 lmITT1 0-2181-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 004/2566 

March 16, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Gi11rnY11ff1tJ~1~ ~1LmlLL~ff1l~ ,l,'J'\,'i1~~1n 

iJ mi 1 luu1u 1'1~ ::Lfi tJU Yl1'1 i1u iif'l~::-ru~n LUtJ,'J L Vi UEl'll El'11fl'l'1n11 

March 7, 2023 

March 9-14, 2023 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

February 28, 2023 

10:30 A.M. 

Clear 

Item Parameter Unit Method of Analysis Result31 Standard11 Standard21 

1. pH - pH Meter 7.9 7.0-8.5 6.5-9.2 

2. Turbidity NTU Nephelometric 0.18 5 20 

3. Suspended Solids mg/L GF/C & Drying 103 ° C <5.0 - -

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 238 ~ :s:;1,200 

5. Total Hardness mg/L CaCO3 EDTA 95 900 :s:;500 

6. Sulfate mg/L SO4 Turbidimetirc 3.3 :s:;200 :'.S250 

7. Total Iron mg/L Fe Phenanthroline 0.038 :5().50 :s:;1.0 

Remark: 1/ .;' ... "•1 .I .., ..I '• ..I m~1i1Ufln41l1'Wlo\11J1~1~Yl L'lllJ'l 11ft u7::mf'lm::Yl"l'1'11l~ITTVim73J ,41JlJY1 12 'W.'1. 2542 (Lnm'l'ln7ViU~YlLVim::ff3J) .. ' ' 
21 m~7i1Uflt\Ul1-Wli'11n~1~ffi,iu1lnfl iJ1::m'1m::m1,11J~ITTVim"l'3J "uur! 12 -w.'1 . 2542 (Lnm'l'lEJu1~3Jff'1ff~) 

_, " 'I 'I Ill 'I 

31 i1l'1U~u1im"l' 1J1~Yl L5u11"l'EJUL"'"Yl LLElU'i1 LL~lJElTI~El~ ,i1n~ L~'lll'l::LUtJU 1-029 .d 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER -



Mining Environment Consultant Co., Ltd . 
....... 1..,: ~'1 ~ 6' .... 6'00., 

1J"ilt'YI 3.J'M,'1 Lil'M> L1"iil'M>L3J'M,'YI ~il'M>'lfiHL'Yl'M,@l ~)1061 
22/35 'llll!ln;~l't1Vm7'1'11 7 u.un 4 (U1\Ul"l'14TI'll1) U.'ll,~\11~111n L'llf1U1~n:il n;~L'Yl'l'jJJ~1'14fl1 10240 

lmi'l'j,i' 0-2187-0908, 081-6573909 lmff1, 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 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

~11Jsri1wit.Js1~ Ei1LtHlLL~a-a~ i~'Vl1~~1n 

tlmhliuhuna-~i~1,1,fi1 

March 7, 2023 

March 9-14, 2023 

Grab 

Unit Method of Analysis 

- pH Meter 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L GF/C & Drying 103 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetirc 

rng/L Fe Phenanthroline 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result31 Standard11 

7.9 7.0-8.5 

0.35 5 

<5.0 -
214 ~ 

75 $300 

2.7 900 

0.085 S).50 

Lab-W 005/2566 

March 16, 2023 

February 28, 2023 

11:00 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-
:51,200 

~00 

:5250 

:S1 .0 

Remark: 11 m~1~11,1,f!mmvni1m~1afft'li1J1tm1 1h::mf'lm::rrn~1J~ITT'Vlm1ll o.u1Ji! 12 w.f'I . 2542 (mm<tin1'1'\1,1,~~L'Vlll7::a-ll) .. ' ' 
21 m~1~11,1,flmmw\t1m~1sfft'li1J1lnfl 1h::mf'lm::m1~t19lff7'Vlm1ll o.u1Jrl 12 w.f'I. 2542 (mm'tia1,1,lsl!a-~a-~) 
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1uf10e>n11t1~1u 15 ij'U 7fllJ 2566 .. 
I (;°I '11 't'l'a 1£1.:J l'U 

,, 
'11'Ul 

,;. .c1 t V 
·1rnu(;°l:;Y1otrnnm 

"" 

.. ., I 

TRBK66/15368 

01/01 

-aurn:;muvimou,.:i 

(eli'm;Jl:'l1llf1~f1~1) 

V -=:IV V l 

1'U'Yl'a'I.Jv110tll.:J 
., .. 
1'U'Yl'Ylvlff0'1.J 

tHtn l 'j 'YI ~HH) U 

'altlfll'a'YlvlffO'I.J 

Arsenic (As) 

Cadmium (Cd) 

Zinc (Zn) 

1ltl-:J l'l-AN ti fll 1fl ~H;Jfl'lJ 

1J!l1'1'1 i:1.Jd.:i lg'U hHJ'U!Jj''Ui'l flO'W';,Ht'l'l'U\91 ~ltl~ 

22/35 9/0flf1HIVl'V'lf1~'V17 7 1wn 4 (Ul'U"1'1'UH'lf7) 11'1J1.:JttTH:1J1n 1'1J\1llll.:JndJ m.:i1'l'l'V'l:1Jmum . . 
10240 .. ,, .. 
mnru11u1m:1Jv.:i 

~~vi 1 26/2/66 

BK66/05880-001 

iJ na.n'l'1~1v~v1 : ~u 

m'!fu :;m'j~ : Q-:J'V'l1:'l1"1'~m1\PlthnQ-:i , ~1u1u : 1 Q-:J, J1m!n1iJ!:1J11P1'j : 2 n1Mi'l.l. 

~fll'l11Jl4: ~rutt3Ji1tt'o-:i, 'tYm'V'l~1v~1-:iiJn~ 

03 iiu lfl:IJ 2566 

os iiu1r1:1J 2566 - 15 iiu1m.J 2566 

~lafll'a'YlvlffO'I.J 

24.201 

0.121 

23.501 

I 

'11'U1U 

mg/kg 

mg/kg 

mg/kg 

~End of Report~ 

LOO 
.cr...c::I i/ A 

1fi'Ylvlff0'1.J01.:JO.:J 

In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

In-house method TE-CH-329 based on 
EPA 3052 by ICP-OES Technique. 

11£Ml'UQU\Ji!nN"IQVn::nu~1tld1~~·1.n-rnvh ,!u 

1 l (M l'U N" n71 '1'1~ n'tl'U-"tl~ 'hj ~ f1'11ltlll 'U 71 Q vn:;1 Yiu~ 'lJ ,~ ff')'U 1 ~ (J 1i.J 'l~fofl 111J ;'U (JtllJI ~'U" w~ fllJ or fl fllJ 1 ll lfl irv~ i.J6 u~ fl 11 (Jfll 1'U '11 li~ Q U'U 

FM -QP-24-0 1-00 l -R06( 16/07/63)P 1/ 1 

·n , CD 
: :::, 
·· ~ 
. Q.) 

. r 
Q.) 

. C" 
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'i l ti~ l 'W f-Hl fl l 'i 't1 ~ tHl 'U 

'Jiirflflfl n11tJ~TU I 5 ij'W1fl1J 2566 .. 
l'tl'll'Yl'.iltl·HU 

., 
'l1'U l 

di ~ ' ii 
'IHl II a~ ri ei tt a fl r11 

"" 

TRBK66/ l 5369 

01/01 

1.J~1J'Vl il.J~-:i ,~uhrflu,~u~ r1'e'Juc~"11'1'1ulli' ~,n~ 

....... 

22/35 'l/'e'Jf.lf1i-:i1'1'1VH1~'l'll 7 lltlfi 4 (1!7'Wll'1'W'l'1'111) ll'\J1-:J'l11'l1l./1fl l'\J911.J1-:Jfl ~D ni-:il'Vl'Vil.J'Kl'Wfl'l' 

10240 
,_ ., I 

':i ltlll~ leltlvl VI 1 eltll-:J 

ciu'm,1mn n ~ n li'1) 

., ., I 

':i'l1i:l'Vl1eltlH 
., ., I 

ll flll w~ llll~i:l' ill'WVI 1 eim-:i 

QJ .c:IV QJ f 

1'U'fl':i'I.JVl1eltll-3 
., .. 
1'U'fl'flvli:l'el'I.J 

fH;l fl 11 'YI vl tlel U 

':iltlfll':i'flvli:l'el'I.J 

Arsenic (As) 

Cadmium (Cd) 

Zinc (Zn) 

.. ., .. 
1.J'l' 11f.U 'l1'W 11 'l1l.Jel -:J 

' ~~vi 2 26/2/66 

BK66/05880-002 

1h~lfl'\'1~1'e'JV1-:J : ~'W 
~ 

fll'l/'W:;1.J'l''l'~ : Q-:J'Vii;'l l a'~ fl 1J~,J7nq-:i , ~1'W1'W : 1 Q-:J, 'W1M'Wfl/i.J~l./191'l' : 2 n11;1 n fl.l. 

'eJT.UMIJl!: 'eJT.UMIJl!tt'fl-:i, ll'fll'Vi~1'e'Jd1-:i,Jn~ 

03 lJ'W lfll.J 2566 

08 lJ'W l fll.J 2566 - 15 lJ'Wlfll.J 2566 

I 

LOD 
..... ., ... 

Nllfll':i'flvli:l'el'I.J 'l1'U1tl 1fi'flvli:l'el'I.JelHel-3 

24.114 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

0.107 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

23.139 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-OES Technique. 

· -End of Report-

111J~l'uuu'U ifiim11uvn::t'i'1J.i''rnd1~~ 'l~fo1vh1f.u 

1 w~ 1iH-m mrn ~HY!l'U-" o~ 'hJ CJ fl 't11ir11u 1m vn::rrhM'Ul~ rhu hw 'hJ'l~fot1111J V'UtJ!llJL ~u inmi fliJW ti' fl 1'l 1 ~ 1 ml' o ~ ,Jij,19\ fll'l' 1Jfll 1u 'tl 1J~ u u'U 
FM-QP-24-0 1-00 l-R06( l 6/07/63)P l/1 

·a , CD 
• ::J =-~ 
. Q) 

.r 
Q) 

·c-



' ~ 
fllfl~U1flrl 3 



.----------,--..,..... ___ -,---,--,---,--,----,--,--~---,--..,.....------- -
fi111i~o 1 i-:iui-:i· fi11ilet1 s fJTii-:i fi1mao 24 i%J-:i ti111i!o 1 ieu ,i1,12ila 1 iJ * 

Carbon Monoxide (CO) 

Nitrogen Dioxide (NO2) 

Sulfur Dioxide (SO
2

) 

, Total Suspended 

Particulates (TSP) 

Particulate Matter 

< l0microns (PM-10) 

mg/m
3 

ppm ~m
3 

ppm mglm
3 

ppm . µgtm
3 

] ppm mg/m3 ppm 

34.2 

0.32 

0.78 

30 

0.17 

0.3ii 

I 

- I 

10.26 9 I -
I 

I 
0.30 0.12 0.10 0.04 

0.33 0.10 

0.12 0.05 

I 
!. 
I . Ozone (03) 0.20 0.10 I - · - - - I 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Pararosaniline 

Gravimetric-High 

Volwne 

Gravimetric-High 

Volume 

Chemiluminescence 
I I , Lead (Pb) - - 1 

• - - - 1 5 - - • Atomic Absorpion 

._i, _______ ___,_ __ _J_ __ L ---L---'-----L----'--·-..... 1 __ ..__ ___ ..___~s_p_ec_tro_m_et_er __ ....,, 

... 
Yl111 

. . 
: 'll'l'!:fllf'l'flW!:f)1'I:1Jfr'.'Iff.:JU'Jfltra:uu11.:i'.111~ ~1itJii 24 'YUY. 2547 

'1111lt.ll'H(,J 
• .c:i 4 

: * fllL'iHltll'I'lllflW~ 

I S,/ J/ fd O ~ ~ C... Q 

: fllfl1llJL'UlJ'IJ'lJ'IJ'1.:im91'fl1'1-11W'Vlfl11lJfl'lJ l 'IJ'I-:H.Jlfilff ~~11,t!lJ 25 6.:iffl1'lft11•.1wff 

1..----------------------·-.:----------------------------.. 



...--------Pl!!~HNG ENVIRONMENT CONSULTAN7 CO.,LTD -------

V 4 V 

il'l'Url"i1'il1vl "i::R1J1Utl~ [d.B(A)) I 
< l 15 i 

I 

2. 'j:~rnffv-:im~v 24~11i~~ c Lcq.~4 hrs.) ________ ...,__ __ _ 
I 

< 70 i 
.. 

2 llt.ntllJ 2540 

"' cc O 4 .ca, 
'JJl~'j!1'M":i::;R1.Jlf:rtl~illflfll'jfllL'tU.Jt>~'t1'M 

w 
"' 0 4 q 
'll'U~6'1-lfll'j't111't'IJ.16~'tn . I 

mn:1iifl11u 

(Maximum Sound Level, Lm:i.x) 
-

'W1ti-w 70 1~c;nrn(1e) 

(Equivalent Sound Level, L.q.24 hr, .) 
------------, 

1::~1nih.i-:i1u~v 8411,N i 

II (Equivalent Sound Level, Leq.8 hrs.) 
-~---------1 

I 

; 

ni.n : i.h::mflm::;'Yll,-:JVl1ir d 1mn~UJ'l11~m,::;iY-:i,i11~~6).J 1h::f17fl'.il~fi'1'17'-!11Jfllfl iuii 29 n'U17filJ 2548 



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

. 
u 4 0 4 Q 

lJlV11jl'l,1fl1llJ'1''U'1'::1'tltl'U\llflfll'l't111't'i:Utl~'t'IU 

' .. .. .. ., .. ., mn10 fnlll111'11Mtl~lllfl 011'1111~ fl1lll0 fnllll11'11tl-:ttl~lllfl 011'1111~ 
"" d (ilaii1:uvi1~v11,11n) (ilaamvi1) .. ' (i3aatitVl1~tl1'1.fl'n) (i3aatitVl1) (le! 1 VI ttJ) (le!1VlttJ) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~40 50.8 0.20 

~it1 : ,.h::mflm::m1-:i'l'li''V-lv1n'j!in-1J'lf1~11~::i~1n,iii'm.J 1.h::mfln1rn,nn'411.1n1:11 iu~ 29 iu11f11J 2548 



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

. 
vtl'lHllffvt~'l~~1Jtnli.t~~'UtHlfftl~TI,jNt'lfl'l~TIU~tlUflflilllil~tllfll'l • 

' .. dB psi ..... ,. 
FU:ul'JZ'Yl'U'YllflA,itl 

180 3.0 1m,:m!1./J1ifo,11a 

170 0.95 m:: llflff1U 1'noj11M 
160 0.30 

150 0.095 I 

mtllflll~fl1J7./Jff1'U 

140 0.030 ri1 ~ ./J rr~ ~ tt1ir fl r£'U fl 1 'Yiu"":: ?111 JJiJ"" t"l fin a 11, fl fl 1, li 1,:i 1-u 'Ut"J./Jil,:: 1 '11 ffnl1i' J'el 11J; fl , 

(Occupation Safety & Health Administration : U.S. Department of Labor) !Jt"l2J11J1~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ri1~./Jr(~~ff1'Uflfl1lll1iiV./Jll1'1J'e)./JUl::1'11ffffl1ljt"lllJ;fll!J'e)lJl1J1~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~1fot"l~fiflflll1'U~ 1~Wlrl'Uflflllll1jjt"l./Jll-i 'IJ8-1J1l'1::1'11tl'ffl1i'j81lJ!m (USBM. TRP. 

78 Safe Level) 

120 0.003 ri1~1jmiiM11~1wrluau~llfllJlfl ,~'l-l'1t"ll,1e,:i1rlu11t11UlU'"] 

120 0.003 fl 7~ 1J fl ,~l1J fl 7l f 'el .:II~ V'U 11t1::ri1 ~ ./J rr~~ ffl'U fl "'1'1Jfll'l'illt1::m1111lt1 ti ~ti V Ill fl flll 

li1,:i1t1'11e-1J1l1::1'11ffffl1lft"lllJ7mvt"J11fo1~iumnil./J11-1,i'el1ile-1Jtiu 1s u1;i (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti,~ ./J rr~ ~ ffl'U fl r('ll fl l'l'illi;l ::fl 11 l.Jil i;l 8 ~ ti Vll1 fl fl1 ni 1·n'U 'UV ,:ill,:: I 'YI t'l'ff'111 jt"l UJ1 fl 1 

!Jt"ll.Jl111~ ium1'ti1-nu,1e1'1e,:i 8 i', 1JJ./J (OSHA. Maximum For 8 Hours) 

80 0.00003 

~,n : rnmn,il, ::fle1Jflllt11111u1 2541 "m~sm,ile,:iti'u~t1m::V1rni1flmli~i~q,::1ii?1iu,:i1umjje,m-i1m::miie,:i-nu 

iu1l,::1V1tY'lV1a" fle-1Jmsmiie,:i111 flWl'l1~a1mtilW 



......, 

----i 

......, 

7 

7 

\ 

u1tn1r1n1t V111~~~ff1t1n11l.1 

'1iJ''Uli 2 ('V'l .ff . 2539) 

mrnmmn1l.l'l'W'V'l1 t 77'lfiJ't1JtJ~h-:i-:11'U 'V'l .ff . 2535 

mffvii1u1~,11l.lm1l.li'W~tl 14 1111-rn~mt 'Yln~uiJ''lJ~ 2 ('V'l .ff. 2535) tltlfi\917l.l 
G) QI Q,IQ d I ' ' V : .: 1 " 1 11\ ,, 0 mil.I 1'WYf:it 77'lf'lJtlJtlJ~ h~~l'W vi .ff. 2535 V11t1,111 mmt 'lJ1tJ'W7'Yl~tltin~1n H~1u11tm~ 1~V11m1 

ti tl1~ i~ti Vl<l r1 ~~r11tir1mvti tl,~ ~'W J1vf ~J uihimiw t L~ u 1 u~,l.1~5Jl.l'W ~ 1nrnu ~ 1 ~ vu1t mffi 'W 11'lf 
,, ,, 

n~~ l~L'lJ mfl 11\91 l1~U ~'eM 1iii ~iilvh i ,l't~ti ~1.,'l (Dilution)" 5JlJ'W ~l:hm1 mtm1~~~"1'1'11m1l.li~titln 
,, ,, ' ,, 

1ht mr1n1t1'W~flW ~miru t '\Jti~'111vi<lvh t 'lJltJtltin~1n h <l<ll'W ~~tl 

,, ,, ,, ' ' 
'111vi~ l1l.JltJU<l 'U 11ilv'Yi1n~~1nm1U1t fitl'lJnw1n 1 H~1'W~~'f1'1'11m1lJ°fi~t 7t 'lJ1tll;'j.,'l~ 

J,I I JI JI 

11 mi <l'U 1mn 11 Wt 'l11tltltl n ~ii ~111~u' till 111;1 t i irr1m vr111l.l 11lJ0~'111tiYmnnnn i ~'117'\Jtl~fl 'W ~7'W 11lJ 
,, I ,, JI j/ j/ I 

l1s'l~1nn~mrna'W iu i 1 .,'l~l'W~~ mwmni i~ti'U 1l1s'l~tl~L~'W iU\911lJl.J1\911J1'Wf11'lJfll.ln717t'lJ1tJ'U1'Yl~°fi 
" n1mrn Himhtmr1u 

,, ,, ' ,, 
~o 2 'U1l1<l'Yht'lJ1tJOOfi~7n h~~l'U~tl~iiflWfflJ,j'~\?i~u . 

(I) r111lJL~'Wnrntmtl?i1~ (pH) i:iti1iiiu'tivn11 5.5 Lm~iiimnn11 9.0 
,, 

(2) Yi~mff (TDS l11tl Total Dissolved Solids) ~o~i:iti11?is'lu 
' ,, 

2.1 fi1Yi~rnff 1iimnn-h 3,000 ij1;1iinflJ~tiiim wrtitl1~11\9l\91N~7n'Yin1'11'W~ H ;'Wfl'lJ 
,, ,, ,, ,, ' 

1.l!mw 'U1l1s'l m,n,<lltl.,'l'j'lJ'U 1vi~ wrtiu 7tl.f1'Yl'\Jtl<l 11 ~s'll'W ~~ff1'11fi11 lJ ~ l l.lvinrn 11 ~s'l l 'U~~mwmrn 

fi1wu~ 11~~tl~ 1iimnn11 5,ooo i11;1iin1l.l\?ltiii~1 
,, ,, r JI I 

2.2 'Ull1s'lcii~1~'lJ1tltltlfi~1n IH<ll'Ul;ls'l~l1mi~'111Yii:iti1r111lJ1~lJ (Salinity) mn 
,, ,, . ' ,, 

n11 2,000 i11;1iln1l.l\?ltiii~1 fi1 Yi~1mY 'lu'111vi~~t i:ifi1mnn11fi1 Yi~rn'fi' vi;jtiQi'Wm-ni~th1~ii1nu 

5,ooo i11;1iinfl.l\?ltiiim 

; (3) mrn'\J1u1;1tiv 



--, 
I 
I 

-2-

(3) mrn'll1trnm.1 (Suspended Solids) 11hnmr:h 50 ih1iini'mh1ii,11 '111tHll\JU'1f1i1-:i 
I ,, SI SI ,, SI I 

'11nvit11'11'W11 H ;i'Wfi'I.J'U~mwthvi-:i U'H~-:i10-:ii'rnhvi-:i '111V'U'i:::1.fl'Yl'\JO-:i h -Nl'W~'1ffl'Hm':ill ,111Jvinrn 

1H~l'W~flffl'Hmrnn1'H'W'1 ui~v-:i ihJmnn11 150 iji;,iini'1Jioiifl1 

" (4) 11;1'11:::tttl'nij~1~-:iii 

4.1 1ho'Yl (Mercury) 

4.2 LCJill;ll'Ut.llJ (Selenium) 

4.3 Ufl~LlJOlJ (Cadmium) 

4.4 ,1 ::: n1 (Lead) 
,I .. 

4.5 01':iLCJi'Wfl (Arsenic) 

1limnn11 0.005 iii;,iini'll~oii~1 

1limnn11 0.02 ii1;1iini'llioii~1 

ilimnn11 0.03 iii;,iinfmivii91':i 

ilimnn11 0.2 iii;,iini'll~viim 

ilimnn11 0.25 iii;,iini'll~vii~':i 

4.6 lmLlJOlJ (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4.7 'l.JlL10lJ (Barium) 

4.8 Ulfil;l (Nickel) 

4.9 'Ylfl-:JU'1-:J (Copper) 

4.10 ff-:Jf1:::ff (Zinc) 

tl.ilJ7flf111 0.25 iJi;,iinflJ~Vii'1':i 

ilimnn11 0.75 iii;,iinflJ~oiim 

ilimnn11 1.0 iji;,iinfll~vii,1':i 

ilimnni1 1.0 iii;,iini'll~oiim 

ilimnni1 2.0 iii;,iini'lJ~Viifl':i 

ilimnn11 5.0 iii;,iinflJ~vii~'i 

4.11 UlJ-:Jf17'Uff (Manganese) ilimnn11 5.0 iii;,iini'll~Vii'1':i 

(5) C}fl;l ivM(Sulphide) ~111viEJrnn'W lg l,"\';il\l'WCJfl;l lVM'(~S)ilimnn11 1 iji;,iini'lliviim 

(6) lCJ/£.lll'U~ (Cyauide) ~111viEJ'I.JLn'\.J,ijl,"l';il\l'W,CJitlll'W~ (HCN) ilimnni1 0.2 

(7) vlv{l!a~ig,i' (Formaldehyde) 

(8) mnh::: nouvl'Wvi;, (Phenols Compound) 

(9) fll;l01'W~ff':i ::: (Free Chlorine) 

(10) L'Vlff~lCJi~ (Pesticide) 

(11) ~WMt;Jii 

(1 2) ff .. 
(1 3) f1l;l'W 

ili1J1nni11 iiaiinf1J~vii,1':i 

llilJlf1f1171 iji;,ijnfll~Vii~';i 

ilill1nni11 iiaiini'll~vii,11 
jJ \/) 1.c:I 

~V-:J !lJll 

ilimnn11 40 V-:JfflLCJ/l;lLtfoir 

~o-:i ili11'.lt.J~Yi-:J i'-:i1nf.l\l 

~v-:i iliLi'.h.J~Yi-:i f -:i1nfl\l 

,, 
/ (14) tl1l1t.J1rn:::i'lll1'W 
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7 

7 

-, 

7 
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7 
I 
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., 
(14) 'Wlll'I.Hl~~i'U J 'W (Oil & Grease) i1.hJ1flfl17 5 il~ilni'lJ~oilm '111007'iltlflfl~7-Hllfl 

' JI ,, ,, ,, ,, ' 

'Yin1'H'W'fl H ~un'lJtl1mruu1n--:i u'Hci--:i10--:ii''lJuTvi--:i '111ot11~m'l'l'Uo--:i 11--:i--:i1u'eJf1m'Hm'JlJ f17lJ'l1mlJ 11--:i 

--:i1u~f1mMmrnnmu'fl u~~o--:i i1.hJ1nn11 15 il~ilni'lJ~oiim 

(15) ri1 ii1o~ (Biochemical Oxygen Demand) ~'eJfll'Hf.]il 20 O--'.lfl'WlftH9ftlff nm 51'W 
' JI JI " JI ,, 

iilmflfl17 20 il~ilni'lJ~Oil\91'J '1110tn'ilU\91fl~1--'.l'illfl'l1fll'H'W'fl H ~'Wf1'lJU1lJltu'W7n--:i tmci--:i'JO--'.ll'lJ'Wl'Yl-:J 

"H1otl1~tfl'l'l'UO--'.I h--:i-:i1u~'i'lffl'Hfl'VilJ "17lJ~nrn h--:i-:i1u~\ol'fY1'!-fmrnn1'H'W'fl u~-:i~o--:i iilmnn11 60 

iJ~iini'lJ~oiim 

(16) ri1'Yitfl!~'U (TKN '1110 Total Kjeldahl Nitrogen) himnn11 100 n~iini'lJ~Oii'i'l'J 
I S/ JI JI JI JI 

'H1007'1Uflfl~1--'.l'il7fl'Yinmu'fl H ~'U f1'lJU1lJltu'W7n--:i U'Hcl--'.l'J0--'.ll1J'W7n-:i '1110'lh~tfl'Yl'UO-:J 11--'.1--'.ll'W~\olffl'H 

mm 'i'lllJ~fl'JlJ 1 H--'.ll'WO'i'l'fYl'Hm'JlJnl'H'W'fl u~--:i'Pi'o/lilmnwh 200 iJ~iini'lJ~oii\91'J . 
(17) fi1 cin0~ (Chemical Oxygen Demand) t11lJlflfl11 120 il~iiflllJ~Oii'i11 '111001'il 

U'flfl~l--'.l,Jlfl~fll'H'U'fl H iunm.l!moni',if--:i U'l1ci-:i10-:ii'ml1it~ '111mh~tfl'Yl'UO--'.l l'J-:J-:Jl'Ufl'i'l'fY7'Hfl'JnJ u~ 

~o-:i illmnn11 400 ili'liini'lJ~oii\911 

., ., ., 
'li'o 3 fll'J~'J1,Jff01Jfi1lJ1\911! 1'U'Ul'Vl-:J,Jlfl IH-:Jl'Uf;J'i'l'fYl'Hfl'J'JlJ'flllJ'li'o 2 iJfll!'U'Ufll'J~-:J~O iuil 

(1) mrn11,iffo'lJri1fl11lJ1i'.'lum'flui'!~~wuo-nf1vi--:i '1JH1fljo--:i1'flfl17lJti'.'lum'flui'!~ 
., 

1Pi1--:i'UO--'.l'Wl (pH Meter) 

I """" 'l 9/'l S/C.d SI I C. d (2) fl71\91'J1'ilffO'lJfl7 'l'l'fl!Off '11 '.lf11ifll'Vi~!'HtJU'H-:J 'J~'H17-:J~fl!'Hf.]lJ 103 0--'.lfl'W!Hl!C)ftlff 

ti--:i~tu'Hf.]iJ 105 o-:irr11C)f~tciit1ff 'lun~1 1 ~1 tlJ--:i 

(3) fll'J\91'J1,JffO'lJfi1ffl'JU'U1'Ui'!OtJ i J'1~1il fll'Jfl'JO--'.l~l'Ufl'J~'fllllfl'JO-:J im1n'1 (Glass 

Fibre Filter Disc) 
., 

(4) fl11\91111lffO'lJf:7 I 'Hi'l~'H'Ufl '1J'1~1nfll'J~-:J'U 

4.1 m1m1'ilffouri1i--:in~~ imtijvlJ 'l'lo-:iu'fl--:i Ufl'fltijtJlJ urn'itilJ 191~~1 utn'1 

U'i,'l~UlJ-:Jfll'Uff 'lJ'liiilo~'flOlJilfl UO'lJC)l'Ovl~'W mufl l\91'J 1 vli~tlJ'fl'fll (Atomic Absorption 

Spectrophotometry) 'lf'U'fl t'fl!~flUOff'lvm~'U (Direct Aspiration) '11101fi'Vli'llff111 tififf~'W mur1 l'fl'Jff lf!U 

(Plasma Emission Spectroscopy) 'lf'U'flV'U~fl'Vivl~ fi'Vl!'Wi'l 'Vli'llfflh (Inductively Coupled Plasma : ICP) 

I o' c, 

I 4.2 fl71\91'J1'ilffO'lJfl707'J!C)f'Wfl 
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4.2 fll'Jm1'1fftl 'U fl l t111t'lliJfl m1~1'1/rnl'WtllJ 'liY'li1nt1~'PltllJi1fltW'U'l/tlW4u 

fflUfl 1m 1 vJ1'PltlJ\91\917 (Atomic Absorption Spectrophotometry) 'JfiJfl lijlf!Hl t'1'Wl'Wtll'J~'W (Hydride 

Generation) 'H1tlTI'VHllfflll ~fiff4u fftUfl 1'Plrn1flu (Plasma Emission Spectroscopy) 'lfWfl;'W~fl'nW~ 

fl'VU'Vl1;1 'l'Hl l fflll (Inductively Coupled Plasma : ICP) 

4.3 fll'J\91'; 1'1fftl'Ufll'!.htl'YI 'liY'H1nt1~\9ltllJ:UflUtl1J'l/tlW4u 1 fl1;1,J rniJ0{ 

l'Ylfl'Ufl (Atomic Absorption Cold Vapour Technique) 

(5) fll'J\9l'J1'ilfftlUflli1;1 lWfl 'liY'l~11ifll'J l\9ll'Pl'JVI (Titrate) 

(6) fll'J'1'J1~fft1ur11 L'l/t111 u~ 'liY'H1imi'U1rn~'11lJ~1t11i L 'Vl1~u mfu'l'J1f1Utl-Mfl 

(Pyridine-Barbituric Acid) 

' •. I o' dlq o'GJ!ll'l!l/4dd d (7) fll'.i'1'.i1'1fftlUfl1Yitl'JlJ1Ml rn~ 1'H 'lf11il'YltJUff (Spectrophotometry) 

(8) fll'J\91'.i1'1fftlUfllffl'JU'.i~fltl1JW'Utl1;1 iiY'Hinmtu 1Hl~\9lllJ~1tl11! 4-tl~muutl'U~ 

l'Vl7'U (Distillation, 4-Aminoantipyrine) 

(9) fll'.i'1'.i1'ilfftlUfl l fl1;1tl~'UOff'.i~ iM'l~11iltl ltl 1~tlJ\911fl (Iodometric Method) 

o o) fll'.i'1'.i1'ilfft1ur11m'.i~'l ~iJ0-3nu'H!0n,i~t¥'1i-w'!f'H!0i'11 'l iY'l~1in,'ll 1 mm 1'1 n 

'JlW (Gas-Chromatography) 

(11) fll'.i\Pl'.i1~fftlUflW 'Ht;]ii'Ut1-3tll 'liYHtfl~tl~1flflW 'Ht;Jii 1fl'\JW~Yllfll'.il~1.J'P11tlV1-3tll 
V V 

(12) fll'.i\Pl'J1'1fftl1Jf11UllJ'Wl1"~ l '\JlJ'U 'l M°H1nfftlfl~1tl'P11Yl11;1~'1ltl uKJtWfl'HlUl'HU fl 
V 

'\Jtl-3U llJ'UUi'I~ l 'UlJ'W 

' ' 
(13) fl1Hl'.i1~fftl1.Jfll'Ultl~ iM'l~11itl~l'l/~ llJ~Wlfl'lf'U (Azide Modification) llflW'Ht;Jii 

20 tl-3fflt'lli'ltcift1ff 11'.lurnn 5 iu ~,i~oti'u 'H!oiim'.itu~mlJ i H~7'Wfl'1"1'l'Hm'.ilJl Mfl17lJ1liu'!ft11J 

(14) fl1Hl'.i1~fftl1.Jfll'ntfll~'U 'lM°H11il'1'1~llfi'I (Kjeldahl) 

(15) fll'J\91'.i1'ilfftlUf119f1t1~ 'liY'l~11iVtltlff"1tl 1~t1 hlifftCJftllJ lfl lfl'.illJ\91 (Potassium 

Dichromate Digestion) 

!I/ I 

/ 'Utl 4 fllHJ'.i1'ilfftl1.JflllJl\91'.ijl'U 
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-u''el 4 f11'j1!'j11JiY'el1J'flllJ1m!11-al1~-:i,nn 1 H<ll'Ufl1liYl'\1m'jlJ 1111J'1i't1 3 ,it~'el-:i1ilu 1tl1111J~iJn11m1n1 
., ., ' 

'\.JlLL"tlhihJ 'Utl<lii'lJlfllJ1ff1mff-:iLL11l~OlJLL11<ltlnL'Vlff1vw '1110 Standard Methods for the 

Examination of Water and Wastewater ~-:i American Public Health Association, American Water Work 
~ a , ~ o ~v~ 

Association Lmt Water Environment Federation 'UO<li1''11'j!'eJLlJ1f11 'j1lJf1'\.Jf11'11'\.J11 !1111fl 

.., <J 'j) 

('Wlslff111'WL'Ylt!J fJlJff111f1) 
gJ 31,d.c::.,, 

L,ll'\11-Jl'VlmmHl'W\rnl'j 6 

tl'j t f11fl' tU 1'W~ 14 lJQ'l.11fJ'W 'Vl.fl'. 2539 

i'lfV1\'1J'\.J fflH'{1slfl 

('W10i'lfV1\'1J'\.J ff'U~1slfl) 

i'J1J1-J11111m'jmtm1-:ifl1ln'1'11mrn 



1.h ~ m Fl trn.1 h:i.:i 1-u~vitn'ttm ·n1 

~ ,, ,, ' 

1 ·:nM n111'U ~fl w ir mau~tl 1-vi .:if'h~mtJti ti n'W tin hN l'U i iriiti 11111 n~1.:i ,nn 

~nT1rn~Himh~mffm~m1.:iti11mMm'JlJ ui!1J~ 2 (vrn. 2539) . 
I 1,1 )} I 

11ti.:i nrn'W ~fJW i,n1:Jru~'Uti.:itl1'Yi-rvh~mvtiti mnn 1 N.:ll'U 

lt1£J1h~mffm~'Yl11.:iQ11m11mrn ui!1J~ 2 cw.ff. 2539) 1tti.:i n1'11'U~fJwi,'n1:Jw~'Uti.:i 
,, ,, ' . 

tl1'Yi.:iih~mfJtitin'il1n 1 N.:ll'U ~ti 2 (15).(16).(17) 11\'1~1.JiirmlJ h .:i.:i1'UQ11'ff7'11mrn ii'il~tllll'U~fJW 

irn1:Jw~J,vf.:i~'J'~1JlfJtltJf)'i)lf) 1N.:i1'U ~.:i11\'mi tll uh~ (Biochemical Oxygen Demand) tll vhr11i'U 

<\I I "'1 d i 'J) I c:i o (TKN '11'l'tl Total Kjeldahl Nitrogen) U"1 ~fll"ll" 0~ (Chemical Oxygen Demand) '1111\Plf)\Pll.:l'illf)'Ylfll'H'W~ 
" ,,,, " ,, " " 

Himh~mft'Q1J1Ji.:in~1111\' i.:iiHimimJ~mw 'll1'Yi.:i 11mi.:i10.:if1Jtl1'Yi.:i 111ti1h~m'Yl'IJO.:i 1 N.:l1'UQ11 

m '11 m 'l' " 
,, 'JI ,, ' 

u~tl'u mlJ 1 'l' .:i.:i1'WQ\Pl m11m'l'lJ~.:ioo m.h ~mfln111u ~fJW irn'l:lw~u 1vi.:iih~1Jwoon 

'WtJf) h.:i.:i1uiii'uti111\Pln'P!l.:l'illf)~fllll'U~ Hiu1h~mffm~'Yl'J'1.:ltl\Pl'ffl'Hf)'J'jlJ U1J1J~ 2 ('W .ff . 2539) 110.:i . 
jl S/ I J/ 

n111u ~fJW ir n'l:JW~'Uti.:iu 1'Yi.:iih~1J1 fJOtJ n'il1n L 'l' .:i.:i1u ~,:i.,;o 11H1 

~tl 1 fi1u1ti~ (Biochemical Oxygen Demand) ~QWll.fJli 20 tl.:lfl11"ll"'11;fJ'ff nm 

5 1'U 1limnn11 60 ii"1iinf1J'Pltiii111 {flllfrnJ.i~Lfl'Yl'UtJ.:i h.:i.:i1'UQ11'ff1'11mrn1111J1JqJ'lf~lfJn~ 

m~m1.:i ('W .ff . 2535) otin117lJfl17lJl'U'W'J~'J7'b'Dt1Jt\i~h.:i.:i1u w.ff. 2535 t'iti 

1.1 ti1i1J~ 4(1) h .:i.:i1'Ui.lnnti1Jfi'ilfll'JL~tJ1tfoff\P11 ~.:iiii'liff\P11tl11..ln1n'YI 
I o, o' 

fl1'JCJ.J1'ff\P11 

OQJ.d Q ~ QI d.c:i ,c:iQJ,c:i 

1.2 "17~1J'YI 9(2) h.:i.:i1ui.l1~nt11Jn'ilm1mtJ1n1J1lJ"1~'W'b' mo111-w'b'i.l1~1fl'YI · 

1.3 ti1i1J'Vi 1 o h -:muiJ1~nti1Jfi'ilm11~v1n1Jo11111'il1m1iJ.:i ti~1.:i 1~v~1.:i 

m1.:i'H1tl'H"11fJtl~1.:l i.:illi'el 1i.Jtl 

) 
o ~ 4 <i 

(1 fl1'J'Yll'IJ'WlJ1J.:l 'H'JO'U'WlJLflf) 

(2) fl1H11'1J'WlJtl.:imo1J 'H10'1J'WlJV1JUii'.:i 

(3) m1vi1~ii\Plfif,U~'fll'H7'J'i)lf)UiJ.:i 1rlu11fo L~~ 'H1'fli'W 

o QI d 
/ 1.4 '11~1.J'YI 15 
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,, 
'HltllHlltftlVl<l ~<l~tl l'U'U 

,, 
(1) fil'I'Ylltll'Hl'HHY:IJ '11ltltll'l11'Iffll1'ill'Uffl'l1i'-l.HJ:iEMiYli11 

. 'I "' "' d "' "' J ., o' ., o' 
(2) f11'I1J'W'l1Hl1J~ l'l'.lf llJr;,~w'.lf f11f1W'.lf l'Wtl'ff\911 m~~mrn1 'IJ'W 

ilil1 '111m,J~0 f1'11tlt.Jff7'11'i1J'Yl1'11ltl ~fflJ Ltlumm1i1,11 

1.5 ~l~U~ 22 h,:i,:i1u1h~f1tl1Jtl'ilf11'Il~t.l1f11J~<l'Vltl $Jw '1110l~'Wit.J~<Jm'li 
' ,, 

it.JM'W (Asbestos) tlVl<l ,~tlVl<llYU<l 11r0'11r;,1t.1t1Vl<l~<l~tl lU'U 
QJ ti \J] ti dd i, 4 d ~ 

(1) mrnlln mrnti 1'W"lf m,:i '111 rn 1J'W 0u mu Ufllf1M1 m0 L'Vlfl 

!"'I .- •. I "' " "' " 9 l'iltl'I l'I"lf -ntlfi lY'Itlt.ltllJfllff'W !t.l 
.c!t d gJ3Jd_oa., 

( 2) m rn 0 '11 rn m 1 L 1,11 t.Jlll ff 'W fl ltf t.J'W mm um rn 0 

(3) mnl0n ~tllJ~ '1110u~,:irl1L1'il~1t1'111t1~<J'Vlt1 

Qi o'~ 

(4) fil'Il'llJWff<l'Yltl 

1.6 ~1~u~ 29 11,:i,:i1u'l1l!n i1Lmr;,~ 0u ,'.Ju'l11tl1Jfl 'VJtln 'Uflur;,~u~,:i u~,:i 

ri1L1'il flfl itt'Lrlur;,wuu 'Hltllfl~ti'l!irm!,:ii1,11 
qJ 

o d ct ci.q Vq , gJ 4 

(2) f1WYllf1'I~flllJ m~flll:l!l'U<l lY'Itlm~~llJ'Vl !'.If !'Wf17'If1tlff'Il<l'.lf'Wfl 

~'Yll'illfil~'Wlt.l (Fibre) llltlU~'W m~flll:I tvJLuti{ (Fibreboard) 

1.8 ~1~u~ 42 h,:i,:i1uiJnn0un'ilfll'IL~t.11numiinruCl'1 mm1ii '11ltl1ff~Lflii 

~,:imi~t.J vti1<Jifl0v1<J'l1~<l '1110'11mt.10ti1,:i ~<l~tl iutl' 
o .QQJ o' d .:!I QJ d 

(1) fil'I'YlllfllJilWCVl ffl'IlfllJ '11'Itl1ff~lfllJ 
d QJ O d QI .c!t .cf. I ,dQ.J r/ 

(2) m1murn1:11 mrnt.1.:i Lwn flflrnvn 'Hrnurnu11~mm~LfllJilWC}'l 

I 1.9 ~l~U'fi 46 ... 
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" mh-:i ~-:i~t1111u 

ffl 1i 11 tlH'! 'U iJ 1:; fl1 ff 

f ffl:Jl 11!t11hMnlJ 1 m '1'1!t1f111:I.H~rn:ht1'Utl-:jlJ'\f!:J6 11!mY\911 

(3) fl11 f-lii\911\91Q~~-:j'11lJ1tl~1'11f1l1ir1n~f·1'11ln'i!'U.flWl 1flHfY!1-:i '111tl 

m1m::l'l111'W1~i~ '7 •1m-:ii1-:imt1ll'lfiJ6111t1ff\911 ~fjlllJ\P1~11mrn1::m1-:iiY11i11ruq'll1h::mff u~1\91Q 

\Pllll (1) '111tl (2) Llh1lJ0-:j')\,]fl~ii-:imJ7tlff1'11f1Ji~1i:lut11m11f11t1-:inw1 1fl1ti-:iffltll-:J 1fljtl-:J;jtl ~Hiu . . 
' ' " 

mnh:: fltJ1J l1flfh,iJ:: 1m::ri1u iJ1::nt111 'U ti-:JLfl 10-:i;j ti Yi Hi u m1u u 

1.10 ~1~11~ 92 h-:i-:i1uJt1-:i1~u 

~ti 2 riio/i1f!L~'U (TKN 111tl Total Kjeldahl Nitrogen) tl.illlflf111 200 iJ"~flfll~tl~m 

ffl11f 1JiJ 1::1m'l'U ti~ 1 H-:il'U ~ 1mn11 m ':ill\PlllliJtyi~ ltlfltj m::'Yl':il~ ('V'l. ff. 253 5) tit! fl\91 lllfnlll i 'U '1"11 ::n'lf 

1Jtl)t'Y~l1-:J-:Jl'U 'V'l.ff. 2535 fit! 
2. 1 ~1~1J'vi 13(2) h-:i-:i1uiJ1::nt11Jn'ilm11~t11nrnfltt1-:il11-:i 111t11fl1t1-:i 

1h:: nt11J t1111111h:: 1.n'Ylm1l'111fl 1t1-:i1.J1 ~ n~u nmr t1~'U t1-:i t111111 

2.2 ~1~11~ 15(1) 11 ~~1u1h::nt11J n'ilf1111~t11n11m1111ff\9111.h::m'Ylm1l'l1 

tl11111 f-lil'lJ '111tl ti 11111 ff11~'il11.Jff111f 111i tl-:Jff\911 
" 

~ti 3 ~1•flt1~ (Chemical Oxygen Demand) Liilllflf111 400 fij;j~flfll~tl~\91'.iff1'11111 

iJ1 ::1il'Vl'Yl 'llt1-:i h-:i-:i1u ~\91 ir111mrn\9111J11tyi~wn~ m::m1-:i ('V'l . ff . 2535) t10fl\917llm7ll iu'l"l1::11'Jf 

1Jtl)t'Y~l1-:J-:JllJ 'V'l .ff. 2535 fit! 
3.1 ~1~uo/i 13(2) h-:i-:i1u1.J1::nt111n'ilm11~t11nrnfl1t1-:il11 ~ 111mfl1t1-:i 

iJ1 :: nt11Jt1111niJ1::1n'Vlm1l'111fl1t1-:i1.h-:in~u rn 111t1~'Ut1-:imm1 . 
3.2 ~1~1J~ 15(1) h-:i-:i1u1.Jnnt111n'ilf111l~tl1tllltl11111ff\911 '1.h::m'Ylf111l'11 

ti 11111 f-lfflJlf 1 ti tl11111 ffl1 ~ 'il11M1,,d'111i ti-:i ff\911 
" 

0 <V ... 

/ 3.3 1;111111'¥1 22 
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' ~ 

'tt'U (Asbestos) mh-:i 'lmitl1-:i11if-:i '117V'Ht'IWVtJ7-:i ~-:i~v hlil 

(1) f11'rnlJn m{1.rn 1'UCJ1 ffl-:j '1115~ ~'U V1J fl11J U~1n~fl1 mv 1fin 

~ .c::t fJ/ y ~ 0 Q.I 

(2) mrnv m-vm'H'fl'l'fl:1Jl~'U~lflfl'Uffl11rnmrnv 

(3) nwv~vn ~v:i.JiY 111vu~-:iih1"¢l'w111v~n1v 
.q c,1Q 

(4) m1w:1Jw~-:ivrn 

3.4 ih~u'Vi 29 h-:i-:i1'U11irn 11u11t'I~ m.J D'U'l11V1J~ vfon 'li~Ht'l~u~-:i ih~'il 

' ' 
3.5 ih~uli 38 h -:i-:i1-w~~1oH~t1111t1m~~T1:rntl1-:ii~t1tl1-rnif-:i 111t111t'l1at1tl1-:i 

O d ~ .::s, .,, I 9,/ c:t. ..::i 
(2) nwvnm~~UJ m~~Tl:lll'U-:i 111vm~~l'l:l'l'I 'lf 'Umrnt1ff11-:i'lf'U~'l'I 

'¥11\llnnfoia (Fibre) 111't1u~'Um ~~1'!:l1vhuv{ (Fibreboard) 

tl'.i ~mff ru i 'U~ 18 fJ:i.Jmw'Ui' w.ff . 2540 

1'Vlv1 11JCJJTWU"16Mv 
---, 

d ,lo, 

('WWl'l'JtJ'j l:IJCJJl'U'W'l'l'lftJ) 

viiu~nrn h-:i-:i1m2'1m11mrn 

y y .c:i .q 

l'i)1'11'U1'1'1'1.J'rn1Hl'W~'l'nn 6 
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1. 

2. 

3 

4 . 

5. 

6. 

8. 

9. 

10. 

11 . 

12. 

I 3. 

14 . 

15 . 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

= ,, 
flWlll'l't'Ul 

ii fl3'Ulli'l::'Sfl' (Colour, Odour 

and Taste) 

~tlll1Uli (T~!Tlperature) 

.. . 
ft111JllJU nlflll1'1::flH 

fHJflci1nrn:ano (D0)11 

ulei\ (BOD) 

UtlftYii1ontju 1t1aYfof 1JlT'll11lfl 

(Tot31 Col:form Bacteria) 

lt'Ut1nt1onqllttflcl?l 1t1fi'ri611J 

(Fecal Cclifonn Bac teria) 

1tHPllfl (N03) i\J'l1'U10 

!'U 1fl'SI ~'IJ. 

ueu 11J1-uo11 (NH,)1mnho 

lu lP1111iu 

vltHHI (Phenols) 

mHllfl'l (Cu) 

iimiin (Ni) 

11mmii !'I' (Mn} 

?r'ln::zr (Zn } 

llflflliio11 (Cd) 

(Cr Hexavalcnt) 

,1::01 (Pb) 

U"H)Till~l111fl (Total Hg) 

1'1'11111.! (As) 

ho11'Uf\ ~Cyanide) 

n11ii\JP1nll'Ci''IN (Radioactivity) 

• fl1f ~~1181'1'ril 

• fi1i'~irl1.JP11 
. - •· .. " ... .: .. 

1'1'1l'Jllf'IP12l'IYll1'1::lH11Wflf111 
~ 

ft1'1<llUl'l'll111fl (Total 

Orgaoochlorinc Pcstiddcs) 

. . . 
i.11vt19"1UtJWll1vt1hlu,m"i.l•nhih~-u 

--fftlA . 

P20 

P80 

P80 

P80 

I 

. 'tn"11J 

0 

C 

llflll'I . 

l0011tt 

1Jfll1'1 . 

l'Uftl!Hlll1'1/rl . 

11n1a. 

tl1::um 

1i 

1i 

li 

li 

li 

'Ii 

li 

'Ii 

li 

li 

1i 

li 

li 

1i 

li 

li 

'Ii 

li 

UlOl'ntlllt'UA~~~,, f1Ulftl'11U~U1::IJIT1 

t}lll1Ht1.J1.inm11H'tl1::ia,sl1 11 

,J,.. •• um 

l 

S.0·9 .0 

<6.0 

:1 l.S 

1h::un1 

3 
, 

'Ii 

S.0-9.0 

<4.0 

::n.o 
:1- S,000 :1- 20,000 

:11,000 

S.O 

0.5 

0.005 

0 .1 

0 .1 

1.0 

1.0 

O.OOS • 

0 .05 •• 

0.05 

0 .05 

0.002 

0 .01 

0.005 

0.1 

1.0 

0.05 

::,,-4,000 

s.o 

0.5 

0.005 

0 .1 

0. 1 

1.0 

1.0 

0.005 • 

0 .05 •• 

o.os 

0 .05 

0.002 

0 .01 

0.005 

0 .1 

1.0 

0.-005 

I 
I 

,h::Lfln 

4 

5.D-9.0 

<2.0 

:14.0 

5.0 

o.s 

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 

th::um 

s 

I 
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Cl~lJ 

23. 

24. 

25. 

26. 

27 . 

28 . 

MINING ENVIRONMENT CONSULTANT CO.,LTD. 

snmgnnJWflll'tJ1luu11a~J,r:ilAU (fie) 

UlOl.,{thtt~q·U{~l' flllln111ni'1th::IIITlfl\lU'1lllll 

fllllH . ,nian111{1.h::la,-'1 11 

1nna flWtlll'l,ilit -- th::um th::ulll th::um th::111'1 th::r.ftll ll'tlA 

1 2 3 4 5 

fifin (DDT) iu lflrnillli'I. '& 1.0 1.0 1.0 

1ha'lfi~fltinl'11 (Alpha-BHC) " 1i 0.02 0.02 0.02 

fiMllw (Dieldrin) " , 0.1 0.1 0.1 

tlllfll\J (Aldrin) .. 
ti 0.1 0.1 0.1 

m.lfl1tmt1{11n::unJ,i1t1na " , 0.2 0.2 0.2 

~l.lvn ,'¥~ (Hcptachlor 

&Hcptachlor cpoxidc) 

ltJ'Utt!u (Endrin) " !i iiit'm.m (lf11'1'1"1U 1i(R11JnOU 

fl l"l',l t'H)U;i 111'1\J" 

ihn : 1.h::mffflU1::nn1Jtn1ri~:r:it1a'a1Jlll1-3TI~ uuu;i 8 (YU{. 2537) f)t)flf\11Jt'l11\Jl'U'l'l1::l1'~UtlJCJfiff.m1l1J 

11e1::rmnt1 Olflll'lfi ~ll'lf1a61J1l~-3'if1;j YUi'. 2535 ,f a-1 f)ll1'U'i11J1VI~ J1'UflUl111l'lll·,lumni~J,fi')flU 

~Yilll,1un,rihl'l11~11J111a11 uu1Jtl1::n.fflT'lit1 uh1 111 A61J~ 16-l M1'U~ 24 fllJJll~ui 2537 

,-n.11m11~ : 11 m111i.i,31f1::lfll'll!l1ri-:n11i'.hfiu 

-
-
-

-
-

-

1.h::ml'l~ I lflllf) lll1n~.J,iit)QU)Tt'lli'1iitrml'lmlJ1in'1J'lf19i1flf.Jl.l11fl'\llfllllif~'11fl0'1fl1W'}fl1h::1.nn 

un::ti'llJllflltiUih:: fowl~O 

1) m:;~,J1miun::u!lflfl i!'lf.lAt'l~H1um1~1lie hflflllltlnfirleu 
.,. ,I - ~ a1a- ., ./ 

2) fll'I,J f.Jl(Jl'l'U 7:ifll1J'lill1J'J19l'Ut'l ~ff ~ll'lf19ll::~11Jl1lJJllJ 

., #' ... ,I ' : 

3) fll'HllfHl~l::lJ1JUl1fl'U,SEl~lll1?HUl 

,h:mTI~ 2 Mun Ul1n~.J,~Mfo.J,t~\llflf),inn1J1J7-31h::unt un::ti'11J1•Hll"U,h:: 1fJWl..;tl 

I) m1~tlint1uf'::uifot11flttla~r-humnhl4e hflfl11Jtln9iriouua::fiTIJm::mum:; 

,Hut!~ -3fllll.111l'IJ1YT'l hlneu 
• 

2) mmt~f m1n911u1 
3) n,:;,J1:;1.1~ . . 
4) m,~1mhm::nmrrn,.h 

1b::l.11'rl~ 3 Muri lll1n~J,~,~foJ,lmno,imrnumh::ull1 lrn::ti"llJlSOr.tluth:: 1vn1~e 

I) fl11fJUi.nflua::11i1.nt11flV~tl'1fi'lUfl11'M1lifl h11m1Jtln;inm.mn::Fhum-::u'lUfl1l 

tlfo,J~ ~fllll.l11l'I.J11h 1,Jtieu 

2) tll'Hflllfll 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1.h::urn~ 4 Muri u11rl-.1J,~ i+H1Jtl1i-.1111fln11mrnumh::111Y1 11n::n11J11mi'l'U1h:: lv,rul~V 

1) nin1tilflfl11a::u!1flfl lflvia.,,Fi1umlcuwia hfl91111,Jn~tim.1ua::Fi1u1m:tnunu 

,H'm.I~ ,t1wmvttl1~1 hlr.()u 

2) rn1~91n1Mm11J 

1h::lt1Y1Yi 5 Muri ll'l1n.::iJ1~iMmf1-i.::i,1no11mrnm-nh::um m1::rfl1Jllfll,'.l'U1h:: itJ'!rul~tl 

f1l Hl lJ'U 1 fl lJ 

21.n111'Uflti1111911J1umY11::iuinui-.1tl11h::lflY1~ 2 ~ 4 rin1fou'l1a'1tl11h:a11Y1~ 11,r,,'.luitlm1J 

nn1J'l1l;; llft::1111'fi.:itl1,J~::lflY1~ s iiinll1mlfll 

3/ ti, DO ii'lumtuct11J1911pu~1tyfl 

?i ttl'Uitl9111J1i1rn'!n~ 

n' ~01111Jihrn-.1tl111::le.::i iliq-m:h~tlll11Jii9111Jn11J,n~1n'U 3 6,lf'fll'lf?H;on 

• tl1~iim1um::~1-.1b,iJ,rn~ car.o, i1hnun11100 ii1:1ani'11?i()am 

•• .J,~i1m111m::~1-.1lu,1hso.::i CaCOl ln"..tfl11 100 iinnt1i'111'itam 

C O.::lfflt'ift'll;trr:' 

P20 ti,ii.Jof,;u il'li~ 20 111nn11t"i1,.nwi101hni'1J;i'H1Jfl~tn1J1J79ll 'Hlfffl1J6UHion'.1e.::i 

P80 fll !'UOS1<iiuim1~ 80 illflf111fll'U"ltui"lOU7,'1t17li-.1'HlJflilln1Jlmll1'\l?fcllHHimi'illil6,i 

lln.tn. iiafinfatfi911 

lJa. iiannm 
cl - G ,. 

MPN lOlJ .l'UClJ . l110 Most Probable Number 



fJWllOljW:: 

MINING ENVIRONMENT CONSUL TANT CO.,L TO. 

it (Colour) 

n11u;u (Turbidity) 

fi1fn11JLtl'UOlR-fi1~ (pH) 

111iin (Fe) 

l10~11R~ (Cu) 

a~n::n (Z:n)' 

-in1nfl (SO,) 

fll'IO hfl (Cl) 

l'l~oo 1si;i' (F) 

I 
hlifllfl (NO,). 

,, ~ 

fl 1 llJm::R 1~ l1~l11JR 

(Total Hardn= as DCO,) 

f111JJ01:::A1~!111l 

(Non C:.rbc,.2te Hardness as 

CaCO,) 

1J! u1w rm 1i~l11JRi1n::111v hi' 

(Total Dissolved Solids) 

1T1H!~ (As ) 

hcn1-uA (CN) 

91::111 (Pb) 

1.hOYl (Hg) 

llfll'lliiUJJ (Cd) 

ieiLUUlJ (Se) 

iTnm1fim111n1J faun 

Standard Plat<! Counl 

u'mfl1iivrn~l'1U 1110n 

Most Probable Number of 

Coliform Organi~m (MPN) 

o.fo 1ti (E. Coli) 

I 'lln,~uu-lmrnnPI 

'11 U1()fl111J~U 

(lJ0./11 .,mgll) 

1fl 1nii!'i(l ti1J .'nl . 

(Colonics/cm
1
} 

d n d • 
101U'U011. flO 

100 l'l1J.~IJ 

5 

5 

7.0--8.5 

:1-0.5 

:1-0.3 

,. 1.0 

-:,.5 .0 

-,.200 

-:,. 250 

1-0.7 

-:,. 45 

-,.300 

JC200 

-:,.600 

AO~hiu1no 
.. 
.. 
.. 
.. 
.. 

-,.500 

<2.2 

flUllR1§.l" 

15 

20 

6.5-9.2 

1.0 

0 .5 

1.5 

15.0 

250 

600 

1.0 

45 

500 

250 

1,200 

0 .05 

0. 1 

0 .05 

0 .001 

0 .01 

0 .01 

. 

. 

TI1.Jl 1h::n1ffm::Y11'l~~virrT11n-n11 mJu~ 12 (l'l.ff. 2542) {)Vflm1Jm11J1t1l'i'l::l1irutytyviJ1111R1<1 'l"t .ff. 2520 1~0~ 

f11'111-IR'11~fllmU~llcl::111R'lf11'l1u"t11~'.:j,nn1ltil'l'ti'1Jm1ile~nuA1urnJillWtl,iun::ilo~n1..1a~11'lRf:.0111i'l1..1~y 

;,-ri11~h..111u~ii't:inun1un'-!l1JfllJ1 tfllJ 112 9ltl'U~ 29 ~ tH'l"U~ 13 llJlllO'U 2542 

'111JltJIM~ : 

,, . 
< tHJ()fl'll 

.... ....____..___. .... -----



2. hvt::vn.tn (Heavy metals) 
1) m1w4 (Arsenic) iisi~n,~/ ~iH13-JtnU 1-ii1n Inductively Coupled Plasma-

nhn,~ 27 Atomic Emission Spectrometry vtiB1n 
Inductively Coupled Plasma-Mass 

Spectrometry vtiB1n Atomic 
Absorption, Furnace Technique vtiB1n 
Atomic Absorption, Gaseous Hydride 

vtiB1n Atomic Absorption, Borohydride 
Reduction vtiB1n~uvln1~rnu')~~sivl'lf 

l~U'lfBU 

2) llfl~lilt1~ltsi::m11h:;m:iu " ~B--313-llrlU 1-ii1n Inductively Coupled Plasma-
llfl~tilu~ (Cadmium and 810 Atomic 
compounds) Emission Spectrometry vtiB1n 

Inductively Coupled Plasma-Mass 
Spectrometry vtiB1n Atomic 

Absorption, 
Direct Aspiration vt%1n Atomic 

Absorption, Furnace Technique vtiB1fi 
d d ..:::t. c:31 

BU 'Ylfl1~'11U')~~slW'lfl 'VIWllBU 

3) Lfl1liltJ~"UU~lflfl"l1111 " ~B--313-llrlU 1-ii1n Coprecipitation 'Vl1il1fi 
tsiuvf (Hexavalent 640 Colorimetric vtiB1n 
Chromium) Chelation/Extraction vtiB1n~uvln1~ 

'11U')~~slvi'lfl ~U"UBU 

4) <n::if 1 (Lead) " ~B--313-JtnU 1-ii1n Inductively Coupled Plasma-
750 Atomic Emission Spectrometry vtiB1n 

Inductively Coupled Plasma-Mass 
Spectrometry vtiB1n Atomic 

Absorption, Direct Aspiration vtiB1n 
Atomic Absorption, Furnace 

Technique 'VliB1n~uvln1~f!1U')~~sivl'lf .. 
l'VIU"UBU 

5) ll~--3mi'imtsi::m11h:;m1u " ~B--313-llrlU " 
ll~--3fl1UfJ (Manganese 32,000 
and compounds) 
6) 1he1mrn::fJ11tl1:;nBu " ~B--313-llrlU 1vt'i.-ii1fi Cold-Vapor Technique vtiB1n 
tl1BV1 (Mercury and 610 d d ..:::t. " 

BU 'Ylfl1~'11U')~~slW'lfl 'VIU"UBU 
compounds) 
7) UfllrlslLU1U"llfl--3lfl~Bvl 

II 
~B--313-llrlU 1-ii1n Inductively Coupled Plasma-

si:;si1ml11~ (Nickel, 41,000 Atomic Emission Spectrometry vtiB1n 
soluble salts) Inductively Coupled Plasma-Mass 

Spectrometry vtiB1n Atomic 

, .......... ·······•·······-··· ---·. .. _,_ __ """······-······•------.. •--•- ·-··--· 
Absorption, Direct Aspiration vtiB1n 



8) 61it:ibiiu:1--1 (Selenium) " 

1. m1Bu'Vlith::mu41u bbf11 
2) h'Vl::mXn (urni'u 
1'11ba".jfJ:1-,J°lfU~b flfi'l1111 Wi::!1ft~n 
bi::IU vf bbi::l::thumbs:i:: 'Vliubbf11 
ft111.h::nuu1.hu'Vl) 
3) 1'11ba".jfJ:1-,J°lfU~bflfi"l11 

" , 
11bs:!U'Vl 
4) 1.hu'V1us:i::m11.h::nuu 

" 1.hu'Vl 
5) ft11i'.lu~nurh~~ bbf11 
t1W11W°lfbbi::!::i%'wi1 
6) iuu1"l1 (tu) 1wiu " 

7) 1"l1m 1u~us:i:: Ws:!1ft~n 
m11.h::nt1u 1"l1m 1u~ 'Vl1tlbbf11 
8) w61iu 

bbf11 

9) 11its:imrn 1,~ II 

~u~1i.hnu 
10,000 

Atomic Absorption, Furnace 
Technique V1iu11l~u'tin1:1--1'11Uf!:1--J:1--Js:iw1Y 

b ~U°lfuU 
11111 Inductively Coupled Plasma­

Atomic Emission Spectrometry V1iu11l 
Atomic Absorption, Furnace 

Technique V1iu11l Atomic Absorption, 
Gaseous Hydride V1iu1n Atomic 

Absorption, Borohydride Reduction 
.::ii .ct.dd d 0 RI 

'Vl1u1iiuU 'Vlfi1:1--1'11Uf]:l--l:l--ls:!W'!Yb 'VIU°lfuU 

bb'lfbUU'ti 4 ° ±2 °C 14 iu 

" 180 iu 

II - 30 1u riuu'l'i1m1bwiiu:1--1~1uti1~ 
- 4 iu V1~~'1'i1m1bwiiu:1--1~1uti1~ 

" 28 iu 

II - 14 iu riuu 'l'i1m1bwiiu:1--1~1uti1~ 
- 40 iu 'Vl~~'l'i1m1bwiiu:1--1~1uti1~ 

" 
- 14 iu riuuti1m11wiiu:1--1~1uti1~ 
- 40 iu 'Vl~~Yi1m11wiiu:1--1~1uti1~ 

II 14 iu rit1uti1m11wiiu:1--1~1t1ti1~ 

II - 14 iu rit1u'l'i1m1bwiiu:1--1~1t1ti1~ 
- 40 iu V1~~Yi1m11wiiu:1--1~1uti1~ 

II 14 iu 

vimmvi~: 1 11Xuu~~u'tit1t1rntlumfo~tit11'.J 1 l~l'.J'JJu1~'JJu~tt1.fo~tit1u-Tiut1tinu'JJu1~'JJt1~ ~u'tiirn:: 
ftmw.r:ij'.j1.h::1 'Vlrt t ~u 1 iX1~~1uti1~~u'tiitlu~1tt 'VlU'JJtl~~u'ti~~'Vl:1--1~ 

2 ~1u1UV1£l:l--lt'il1::~1uti1~~wzfuutjnu'JJu1~'JJu~~u'ti_ ~1vi1u~u'tifla".j'JJu1~ 10 - 251 -:i 
11Xt'il1::~1uti1~~m.h::mrn 10 - 20 'Vl£l:I--I n1::'il1u111mls:i~ 

3 
11Xt'il1::~1uti1~~ulm"l£l:l--l'Vl'll~ 1 'il1nw1~u'iluri~,::~u'111:1--1~mh::mrn 12 - 18 ih 
(30 - 45 b'l1U~b:I--IW11) 1~1'.JlV1'1-ii1nm1b'il1::bbUU'1~ftfl1W 

~~a n11b nu~1tlU1~~uijiwi m.h::ft~'1b ~u~~Wl1:I--IWI 11'ilfttlU'1llifl1'W~Ub ifo~~u n ,ru. 
~1b tlu~u~ijm1Wft'il'l,fomwn·1,um tlum ~um ,ifJu vJ 1 i-,ijn·, ,u,::bj'.j'U.'111:1--1 tifo~ 
e1UWl11U<;ltl~'JJfl1W~U 1a!U'JJu~U1::°lf1°lfUbbi::l::f)llifl1'W,~bb 1~~u:I--I l U~1~U<;lu 11.J 



u'H~..:t 'Vl3-11: 1.h~mi;itArurn';i'n.Jt11';i~\lLL161~-m.mV1,n.r1m uu1Jvi 25 (vu,1. 2547) ue:imn).JA11lJ 

1uw';i~';il'1fll'rurumi.<l'1LITT).J LL~t~mflA rusnw~\JLL 161~e:imL vi'1111Gi w. i;ii. 2535 b'~e:i" 

fil~U61:IJlGl';i§lUA ru.111wi;,u ~W3-l'W1 u 11'l1fl'il'il1'4tUmfl t~3-l 121 '?HlUWtfl'lf 119 ..:i ~..:i 

1UY1 20 ~~1'13-1 2547 
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fllflNU1flTI 4 



' ' ... ( <d. ii ~ £!t a., ~ d .q ii 
\fl l 'i H u1 u 'i 1 ti fl l 'i I 6 fl ffl 'i ff 6 U I fl ti U fl 11 ii \J f)\fl 6 ~ 'II 6 ~ I fl 'i 6 ~ ii 6 \fl 'i 1 'ii 1 vii I tl::: \fl 'i 1 'ii 11 fl 'i 1::: 'l1 fJ W fl l 'Yi ff~ 111 vi tl 6 ii 

'l lf.lfll'l\ll 'nil1~ 

fll'l\ll'nil1~flWill 't'Hl lfl11'11U'lJ'l'ltllflll'l 

- Total Suspended Particulates 

- PM- 10 

u u ... 
fll'l\ll 'nil 1~,::~'l.llt'rn.:J 

- Leq. 24 hr 

u u "' 
fll'l\ll'l '.Hl'J~ll'fftl'Uff::m~u 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure . 
"' d • fl 11\ll 'nil'J!fl 'll::'11flWil 1 'V'l'Ul 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

- High Volume Air Sampler & Blower - Electronic Balance SIN. 14245322 

- No. 7, 7 

- No. 23, 23 

- No. 35 , 35 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. 17, 17 

- No. 2 1, 2 1 

- No. 28, 28 

- Sound Level Meter SIN 090146 

- Sound Level Meter SIN 090148 

- Sound Level Meter SIN 0901 52 

- lnstantel Model MiniMate DS-077 SIN 

5279,5439 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493.06 13 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493 .0613 

- Spectrophotometer SIN 752S 12006 

- Spectrophotometer SIN 7 52S 12006 

REPORT: MM_ VI: VYKCONSTRUCTION/2023/FEB/CAL.OOC 



AIR POLLUTION MONlTORING EQU!PMENT . 

/ 

TISCH ENYIROMEHTAI., INC. 
I 4S sounc M(AMI AVE. 
VILLAGl'.-01' Cl.r/lS, OH 45002 
513.417.9000 
87'7.263.7810 JOU. FRIE 
St3.467Jl009 FAX 
WWW,TISCH•EHV .CQM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Da_te - Jul 2~, 2017 R.ootsmeter S/N 
Operator Tisch Orifice I.D. -

9833620 
1413 

Ta (K} -
Pa (mm) -

. 298 
'748.03 

-===---=-=---=-------=~-·-======-=-===--------==-==----===--·=-=-;;;;;--------
METER ORFICE 

PLATE VOLUME VOLUME DIFF DIFF D'IFF DIFF 
OR START STOP VOL~JME TIME Hg H2.Q 

Run # (m3) (m3} (m3) (min) (mm) {in.) 
-------- --------- ----------- --------- --------- --------- ---------

1 NA NA 1.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4.00 
3 NA NA 1.00 0.8880 7.9 s.oo· 
4 NA NA 1.00 0.8450 8.7 5.50 
5 NA NA 1.00 0.6970. 12.7 8.00 

DATA TABULATION 

{x axis) {y axis) (X axis) (y axis} 
Vstd Qstd Va Qa 

-------- --------- ----------- --------- --------- --------- ----------
0.9800 0.6945 l.4030 0.9957 0.7057 0.8926 
0.9760 0.9809 l..9842 0. 9.916 0.9966 1.2623 
0.9738 1.0966 2 .21.84 0.9893 1.1141 1.4.113 
0. 9728 1.1512 2.3267 0.9883 1.16'% 1.4802 
0.9675 1. 3881 2 .~061 0.9830 1.4103 1. 7852 

------------------------------ --------- ------------------------------
Qstd slope (m) = 
intercept (b) = 
coefficient (r) = 

2.02255 
-0.00092 
1. oo·ooo 

Qa slope (~) = 
intercept {b) = 
coefficient {r) = 

1.26649 
-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/Ta} 
Qstd = Vstd/Time ., 

Va= Diff Vol [(Pa-Diff Hg)/Pa] 
Qa ""Va/Time 

For subsequent flow rate cal.culations: 

Qstd = 1/m{ [SQRT(H2O{Pa/760) (29~/Ta) )] - b} 
Qa = l/m{[SQRT H2O(Ta/Pa)]- b} 



.. 

.. 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENvlROMENTAL, INC, 
145 SOUTH MIAMI AVE. 
VIUA!iE o, Cl.EYES, OH 45002 
513.4e7,9000 
877.263,7610 TOLL FREE 
513.467.9009 FAX 
WWW,TISCH•ENV.COM 

5.0 "MTTTM1TTTffMITTTTTT1TITTTT1TTTTTT1TTMITTTTTT1TITrTTTTTT11TTTTTTITmrrnTmrrnTTnT1TrrnTfflrrnTTTTT 40 

4.5 +t+tttt+H-tttt+ttltttt+ttlrttt+ttlrttttttt1ffirtttttt1rtttttttttt11"tttttt1-tttttt1"H"tl111'ttt1rttttt111Ttttttt" 36 

4. 0 tttttttttH+ttlttttltttt+lttttttttttiltttltttttttttt11tttttttttt1ttt11ttttttttt111t1Nttttttttt1ttt11tttt 32 

3.5 ++-l-tttltttl+Htt+-Htt++tll+tttltiltttttt!+ttltttttt11tttttttttt1Httttt11ttttttttttttttlt1:tttttt11ttttttt 28 

3.0 24 

2 :c 
2.5 20 ,5. 

::r: 
"' a: 
41 ,, 

2.0 16 

1 .5 ++-l-ttH+tttttl+ttHttttt11tttttt1rttttfflttt1Httttttttrlttt~rttttttttttttttttt111tttt11ttttttt1tt111ttt 12 

1.0 +H-Htt+tt<HtttltiHttH+l+ttttttttHltt!ofltt+ttltttttHltttttttttt,ttttt41t1H1ttttttttttttttt1rtttttt11ttt 8 

0.5 +ttttHHttttHlttttttt+tttttttttltttttH+tttttt~ffllttttttiHttttt1tttltt1tttttttttt1:tttttt1tttttttt 4 

0.0 +'-' ............................. _ ............. ...._... .............. "'t'-............. 'i--'-........ .u..o..t ......... -"""T __ ...,... _____ 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 -.-Qa -II- Qstd vs deltaH l 

• y-axis equations: 
Qstd series: ✓t.H (...!2._)(Tstd) 

P std T a 

Qa series:· -✓(t:. H (Ta / Pa)) 
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Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi Lll20 

NSC - TISI-TIS 1 702-5 
CALIBRATION 00'.30 Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_c,aJ@yahoo.com, calibratecb.cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Envir-onmcnt 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co. , Ltd . 

47/91 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 carried out at the Laboratory, 

Special Lab Envi and Consu ltant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 2017 

18 May 20 17 

Akaradath Thippichai 

(28.5 to 28.7) '' C 

46.51049.7) % 

1011 .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 cer1itica1ion is traceable 10 the Interna tional System of Units 

Standard Weights 

~ Cert. No Due Date 

E26J ·E2624 C02162446 16 Nov20 17 

The Uncertainties are for a confidence probability or approximately 95% 

Traceability 

National 111,ritute ol' Melrology (Thailand), (NI MT) 

Approved by : 

( Surachai , Pro1111hong) 

Technic.il Manager 

This ceriticate.may not b_e reproduced other than in full excep,t with the.prior wriHe~~ of the .Calibratech Co .. ,Ltd. 
-.,~ .. 



CAL 
Calibratech Co.,Ltd. 
7 / I 06-7 Moo 2, Snk.haprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120 

Tel.(02) 964-6211 Fax.(02) 964-51 55, e-mail : calibratech_cal@yahoo.com, calibratecl1-cal@hotmail.com 

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 value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.00 1 0.0000 0.000 11 

0.01 0.0000 0.00011 

0.1 0.0000 0.00011 

0.5 -0.0001 0.0001 I 

2 0.0000 0.0001 2 

5 0.0000 0.00012 

10 0.000 1 0.00012 

50 0.0005 0.0001·5 

100 0.0011 0.00022 

200 0.0022 0.000-39 

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k 

providing a level of confidence of approxi mately 95% 

Eccentric error 

Repeatability 

Load test : 

A B 

·O 0002 0.000 I 

Load test 

Stdev. 

50 g 

C D E 

0.0004 0.0000 0.0000 

200 

0.00005 

g 

g 

· oOo · 

g 0 ) 

A 

l.ffi 

2.11 , 
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Instrument : Sound Level Meter 

Date of Calibrate : January 16, 2023 

Calibrator : Sound Calibrator 

CALIBRATION REPORT 

Model : ST-120 

Calibration Report 

Serial No. : ST1 20C0267E 

Manufacturer: ACO Co. ,Ltd. Model 6236 

Dued Date of Calibrate : January 16, 2024 

Manufacturer : Scarlet Tech Co., Ltd . 

Range of Calibrator : 93.97 dB 

No. Serial No. 

1 090146 

2 090148 

3 090152 

4 090154 

5 090156 

Before Adjust After Adjust Inspection Result 

94.0 94.0 Pass 

93.9 94.0 Pass 

93.9 94.0 Pass 

93.8 94.0 Pass 

93.8 94.0 Pass 
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Calibration Certificate 

Part Number : 

Description : 

Date : 

Unit SIN: 

TEST REFERENCES* . 

Stanford Spectrum Analyzer 

Stanford Function Generator 

Brue! & Kjaer Power Amplifier 

Brue! & Kjaer Accelerometer 

Brue! & Kjaer Charge Amplifier 

Brue\ & Kjaer HPMC 

Brue\ & Kjaer Mic. Carrier System 

Bruel & Kjaer Microphone 

712A0101 

MiniMate DS-077 

February 

5279 

18 2008 

Model . 

SR760 

DS335 

2706 · 

4381 

2635 

4221 

. 2804 

4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for 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: 

l 
I 

. -- - ... ·---·----- ---·-----·- - --- ------ - -----·- ·-- ---..:...:.--·-·- --.. - ·- ·-- ·-·- ·---·-- ·---- ·--~---' 



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 

Bruel & Kjaer Power Amplifier 2706 2057323 

Bruel & Kjaer Accelerometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Bruel &_ Kjaer Mic. Carrier System 2804 2040694 

Biuel & Kjaer Microphone 4193 1863894 

BAYTECH KOREA me., an authorized Service and Calibration Facility in 

Korea for mSTANTEL me., 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 msTANTEL or BA YTECH for regular 

calibration. 

AUTHORIZED BY: 

__ .,,____._,..,,_;,,_,_._,, _____ -----,-•--• •-• .. - •- - •-•-- -----••r•~---••,--•~~•------••~-- ----• ]jf :'•O,•·.•· [ •,~ •··•~•;.~7 

____ .. _ _____ ___ , ., . ----, .. ----- ·---- -- --- ----- --· - . . . ........ ... -· ---------•·----·--.. ---·-·-· ------ ------ ··--· ------------ ·-· ... _ ...... ...... _. ___ ....... -.:~·:.:. .. :.. ,,.,.,.,---
. ./ --
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE 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-TIS17025 

CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment : 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in : 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage ca librator and 

certified reference materia l (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( } Pornthippa Tameyakul 

( ) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date : 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 
------·----------------------------------

Thi s ceruficate may not be reprod uced o the r 1han in full . except wnh 1he pr ior written 

;,pproval of the head of Curporate Se rvice , 3 . Equipme nt Ca libratm n • nd Tes 11 ng Services 
--- - - -- ------·---------------------

A 0050992 
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Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

Cert.No.: 16CH1145 ~( 

Model: 

Serial No. : 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Page.: 2 of 3 

Instrument Model Serial No. ID No. Cert. No. Due Date 

1) Document Process Calibrator 741B 9771002 130RC016 15E3885 15 Nov 2016 

2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 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 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

pH 10.011 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated . 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

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 

,,, 
,; 
· -1'· 
•/ I 

\;: 
,11 
•'• 
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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 

10.01 1 

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 equ ipment was connected with Temperature Probe; 

- Model: 

- Seria l No. : ---------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) 0 

( C) 

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) ( ± oc) 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 
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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:/IY.ww.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 : IIIIIWIHIHIIIHHH 
• s 1i1 1 6 0 9 l l 0 0 1' S • 

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 : N/A 

Date of Issue : September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

CCW • 4192 • 16 /C 

Page: of 4 

The contents of th•s certificate may be published or reproduced or passed to a third party only in full, except wttn the prior written approval of tne Calibfation Center, Metder•Tofedo (Tha~and) Ltd. 

fOIJCb~Meltlel •loiedo(Tllaul'ICl)l fflftO Rev, 2a 
Ths IS"' or,o,NI CSOCumefll 



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 

NSqf~'.li.Jtft02~ 
IMl.10:RATION ·.0062 

Device 

http://www.mt.com 

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 = . 9 

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 

Certificate Number : CCW - 4192 -16 /C 

Page : 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

-

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00014 

0.00020 

0.00027 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 

2.0§.. ~ it fr' 
), '?' t :,.t, -~ .. ~ !'' 

d ... )f ;;, 
_.,-'iii!oi ' r.: ; ~ 

-.~ --, .,,-i,o\ \. ~•• C !. 

200 199.99994 200.00007 -0.00013 0.00034 1,1, .. . "Xf oo 
·~ , ~-

. , " ,\· 

··.,t~:) ~~~ . ;E, ..,..,.... . 
,,,_ . 

""" ~-
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by,<\overage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 
{;.le 
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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 Page : 3 of 4 

For Weighing Range 2 

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 

CSI2J 
@SJ 

D 

~ 
~ 

D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

F0UCoy~-T~holllnd}LmottO' Rev. la 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

5 

Max Deviation 

The " .,, ongll'\al dOCumclt 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thai land) 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 -1 6 /C 

Model : AL204 Serial Number : 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 •c to 26.8 ·c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method # CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines " ; edition 4 / November 2006 

Page : 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2'C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty ; 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) (Calibration No,0008) 

End of Report 

I ': , 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX . 0-27 I 9-9484 

Jc 
NSC-Tl5I-TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 

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 cert ificate may not be reproduced othe r than in fu ll. c .>Cept wn h the prior wrinen 

appnl\ al nf the head of Corporate Services 3 . Equi pment Cal,t,ratinn and Testing Servi ces. 
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Equipment: 
1 Model : 

. Serial No. : 

ID No.: 

Manufacturer : 

· Received Order : 

r: Condition As-Received: 

\ Calibration Date : 

-., Reference : 
:· ~ 

: Procedure Used :-

-.... .- .. 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -051 SOC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

'{J measurement method with Data Acquisition which connected with Resistance Temperature 

· >~ Detector ( RTD ). 

-:-1.i The temperature scale used was based on ITS-90 . 

. . : Condition of this result of calibration 

i 1. Reference standard instrument:-

·./, Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

2. This resu lt of ca libration 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 (N IST) , The United State of America 

· Result of Calibration :- ( * ) Without Adjustment 

/: Function of UUC* : Temperature Source 

. , Fresh air setting : C lose Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 67 61 

AC Supply (Volt) 230 230 

H 

Position : Ref. Std./1O No.: 

1 14RTD101 
l-- •- -- -··- ------·-

2 14RTD102 
------- ----- -·-------w 3 14RTD103 
--- · - ·---· --- -·--· -·------

4 14RTD104 
- ·----· ---- .. •·••. -- -- ----- -•·•-•-

Probe Installation Details : 
Dimension of Chamber: 5 14RTD105 

a = 

b = 

c = 

.. 
•" 

5 

5 

5 

cm 

cm 

cm 

D = 0 .33 

W = 0.40 

H = 0 .40 

Capacity = 0 .05 

m 6 
-·- ·-·--·· 

m 7 
·-·· - - - . -

m 8 
m3 9 (ref.) 

- ---- -·-
14RTD106 

. - --- ------ - --· .. 
14RTD107 

14RTD108 

14RTD109 

a 0759611 



, Equipment : 
?\ Model: 

· \ Serial No. : 

/, ID No.: 

•. Manufacturer : 

i Received Order : 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 July 2016 

h Condition As-Received : Used Item 

, Calibration Date : 14 July 2016 

;ri Reference: 1607-0518OC-1 

\ Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : Temperature Source 
1i"j 

Calibration UUC* uuc· Temperature Temperature Overall 

Point Setting Reading stability uniformity Variation 

( oc ) ( oc ) ( oc ) ( ± oc) ( oc ) ( oc) 

104.0 104.0 104.0 0.12 0.67 1.1 

Calibration Measured Temperature ( °C} 

Point Position 

( oc ) 1 2 3 I 4 5 I 6 I 7 

104.0 103.834 103.955 103.688 I 103.960 103.937 I 103.616 I 104.597 

,~ 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 

Uncertainty 
Coverage 

Factor 

( ±oc) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

r/ Temperature stability: One-half of the greatest maximum difference of measured temperature at any one sensor. 
~ '. 

: 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. 
/i 
'1; UUC* : Unit Under Calibration .. , 

... ; Note : The reported uncertainty of measurement was included stabi lity and excluded uniformity . 
. ,. 

#.'.,/ 
-:$. 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

½ factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0759612 



Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,L 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 / 1 Bangchak Prakhanong Bangko" 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185 
website : http://www.spcgroup.c 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrumlab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Ta lad Kwan , 

Mueang , Nonthaburi 11000 Tha iland 

NSC-TISI-TIS 1702S 
C.llbratlon 0087 

Environment Condition : Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Ca libration Center Co., Ltd . 

11 94 So i Wachirathamsathit 57 , Sukhumvit 101/1 Rd ., 

Bangc hak, Prakhanong, Bangkok 10260 Tha iland 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24, base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Cert ificate No. 9911 4 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

( Mr. Dumrong Boonsopon ) 

Person in charge 

( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the International System of Units (SI) . It provides traceability of measurement to internat ional or 

national standard or other recognised national star,dard laboratories . 

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k-=2) to 

provide a level of confidence of approximately 95% It ,s determined in accordance with the Guide to Expression of Uncertainty ,n Measurement (GUM). The effect 

that the results relate only to the ,terns calibrated . 

This calibration certificate shall not be reproduced except ,n fu ll only. wi thout wn11er approval from SPC Calibration Center Co .. Ltd . 

SPCC-FM-C06-07: 03 May 20 16 



_· . ~ --­
Sf6 (~ llb!a~i~n, 

Calibration Results: 

Without Adjustment 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.spcgroup.co.th 

Certificate No. : C06160380 Page 2 of 3 

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.001 3 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07 : 03 May 201 6 



$@ (~libraii~n, 
-----------~k'!O t'fl 81 ·~~ ·.. .. .. ~-" (\,"',J ,a 6-\tllaJ 

Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.spcgroup.co.th 

Certificate No. : C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07 03 May 201 6 ------
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t-Join7'l"ITT'l"1,lfl11l,Jfi<ilLy;'Ll.'IJ!M1.h: 'J11'Jl'Ll.~ii\ll!l 

hmm'l" L'VliieJ~Ldiii.eJC/lITT'V\n'l"'ll,JLvl!lm'l"rieJl:l'TI~'llel~~,~~'Ll.~1'Ll..l1n<il 'i.11!.J.Lfl fltl'Ll.tl'C/11fl'li'i. 1.h::.l1tl 2566 . ' 

,. ..i .... , 
'1113J'111:IJL 1"Hl'1 L 'V'Hrn~HJlJ~L 'Vl~H'l,l,"J!Wlf'l,I, , , , 

1.3) el1t'f1t'f3J~"Hflfi'T'Hll,i;11J (elt'f3.1.) 'Vill~ 41JTU'l'1@1:::L~U'U ~'1LU'l,l,'V\~1.J1'1,1, 
, <U 'IJ 

~i'1'JJEJ'11m'1m1 m'1~11~°1J~1 e:i01,1,fl::3Jfl 01~1~tl"m~11i11ru~°ll (EJ~3J.) 'VI~~ 4 u11,1,1'1~::L~t.11,1,L~1i 
q 'IJ , 'IJ 

'1113.Jfi~L ~1,1,Gi 0m1~1L U'l,l,'11'1,1,'JJEJ'11m'1m1 i._.,;i 

• "nel3.Jtni'1 hi ,:nnm·nf3Jm1Yrn '1,1,1'1~11~°1J~1 e)E)'l,l,i;l :;3,Ji;l El1~1~3Jm 
<U , 'IJ 

,.cl .., a.., a d a.., .. I d a .., 
~11i11lli~'JJ (El~3..l .} 'V\3.J'Yl 4 1J1'1,1,1'1~::Lflt.l'l,I, ,JlJn11'~nlY71'::WllJu1::t13J~nlY1 iJ1::nEJ1JEl1"l!Wf11°1J1t.l LLfl :: 

q 'IJ 

• ~a n"i:::'t11J~'1 Ln~ a el 3.11l1 u~ LTI~'il1flfl1'l~1 L il.-ut~"i'1fl1"i ,n n n71' 

i3Jt111Yru '1,1,1'1~11~°1J~1 elEl'l,l,fl::3.Jfl El1~1~3Jm~11i11'lli~'JJ (El~3J .) 'VI~~ 4 1.J1'1,1,1'1~::L~t.l'l,I, Lim13J~WIL~'l,I, 
q cu q qJ 

1:.rnm::'Yl1J~'1 Lnwi Lf 03J~di~m1Yi1 L 'Viii EJ-'1 Ld~iiGi EJ"l!3J"l!'1,1, L~i'LLri ~-rnm::'Ylui11,1,~1,1,fl :: EJ EJ-'1 ,11nm1,111,11 ~._., , , 
1::iu'JJ EJ-'1 ~-rnm::'Ylui11,1,~1,1,fl::EJEJ'1 El ci11,1,1::iuu'0t.1 

, 'IJ 

• ~113.J~~L~'U@lut~"i'1fl1"i,J7nn71'iWl11Yrn '1,1,1'1~11~°1J~1 elEl'l,l,fl::3.Jfl 
, 'IJ 

01~1~tl'm~11i11ru~°ll (El~3J.) 'VI~~ 4 u11,1,1'1~::L~t.11,1, LiL~1,1,i1t.1Gi0m1~1Lu1,1,m1°1JEJ'11m'1m1 L~EJ-'1,11n 
, 'IJ 

'1111iL~11Y;if),l 1 'l,l,"J!3.j"J!'l,l,~.ff 'l,I, ~11'1'11'1,1,L i"ll3J"J!'l,I, ii'11JU1::mru11,1,mwr~'1,1,1"l!3J"l!'l,l,L ~3Jmn-il1,1, 
"" q q q 

• 11ma-umm:::@le1 fa,-'1n1"i h1m'1m1n1°1fu1t1°1J EJ'11m'1m1LLfl::flni1 
'IJ 

1 i'Vl~n L~t.1'1m11iLi'l,l,'Yl1'1 ~1'1,1,"1!3.J"l!'l,I, V11niim13J~1 LtlwiEJ-'1 ~11,1,t1,1,~"l!3J"l!'1,1,L iiu-TI1 ii1fl'1 L v7 a,i::fl~ , , 

.::::..tt A. a..,a..-Q.., .c:t d::.,, ...,Q.,, a 
2.1) vn:::B1-u-un n11a::: vn:::an1~ 1~1'1@1:::L~u-u 6Jl''1~'1Elt.J'Vl3J 4 u11,1,1'1~::Lflt.11,1, 

<U 'IJ 'IJ 

'Vl~u11,1,~J._.,°lleJ'11m'1m1 1wi1im13J~WIL~1,1,Gi0m1~1Lu1,1,'111,1,°1J0'11m'1m1 i._.,;i 
'IJ 

• ~a n"i:::'t11J~'1 LL1~a el3.11l1 urhn~'il1flfl1"i~1 L il.-ut~"i'1fl1"i ,n n n71 

i3J1711Yrn Y-l1' ::1i1'UWY1 n71fl :: W1'::fln1...,WI 1Wl1'1~::L~t.J'l,I, Lim13J~WIL~W-rnm::'YllJ~'1LL1WILfEJ3J~LnW!n71'fi1 
'IJ 

mi'.iEJ-'1 Ld~iiGi a"l!3J"l!'1,1, Liuri ~rnm::'Ylui11,1,~1,1,fl::EJ EJ-'1 ,11nm1,111,11 ~'11::iu'JJ eJ-'1 ~-rnm::'Ylui11,1,~ufl::t1EJ'1 
, , q 

0ci11,1,1::i1JUElt.l 
'IJ 

"' a ' l Q.,, , - , -

• ~113.J~~L'Vi'U@leJ ~"i'1n1n1nm1~3Jfl71Yru w1::1i11,1,1,1,Y1 m1fl:: w1:: 

flniwi 1wi1'1~::L~ t.11,1, °lJEJ~°ll a'1m1ii1m'1m1Yi11iL~1'1Y;in,i 1 U"l!3J"J!'l,l,~-il1,1, ~11'1'111,1,1 i"l!3J"l!'1,1, ii'1uu1::mru 
cu "" q , 

11,1,mwr~'l,l,1"1!3.J"J!'l,l,L ~3Jmn-il1,1, Lrn:: L '1,1,~1'1,1,'JJ el'1n71~1 L 'U'l,I, 1m'1 m1,!1,1,'Jj el L ~1,1,i1 t.lf) 1Jn71'~1 L 'U'l,I, 1m'1n71 
q 

L w11::Yi11 iii'1uu1::mrumufuu1'11~mn-il1,1, 1m'1m1Li1113Jn,im13JGi1'1 ') °llEl'1'Y11'11Wl~J1 L~3J a , 

• "nelLt'f'UeJLL'U:::@lel fa"i'1n1"i '1!1 t.lWI LLflW~'!,1,1"1!3.J"J!'l,l,EJ ci1'1Gi ElL ~El-'1 
'IJ , 
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i:-1 sim1.twi,1m11J;;i;i L,,; w•11 !l~th:'lf7'lf¼~ifoi El 

1m~n7'l"L'VliiEl~LL1~\l.El<;JITT'V\n'l"'l"!JLvl!lm'l"ri!l~TI~'IIEl~-.i'1~-.i'm~-rn,i1ni;i 'i.17 tJ.Lfl fl!l\l,~(llffl-i¼ 1.h:.i1u 2566 . . 
3. 'Vit-b ~,:iTwn'l!'n1"i 

3.1) t "j,'.jfi ~11J1Glill,'.1 U1;3H1'll111'VHA11HI ("i'Vi.Gf<A.) 1J1'M,1,'.l@ltt~ m~ 1iillm~ru • 
u1-Jw.,,·1rrn:r~ ;1w-Jlirn.n'Yl1 w t.J1u1~1'111'1iwi1mrum1 h-Jw mu1 ~ ~__, LH1llH'lll11W'1111J~u1u 1-J<il::L~ t.Ju "" ., . 
1~"lim1ll~~L~U~EJm1~1Lil.u-J1u'lJEJ-J Lm-Jm1 i-Jd 

• '2Jel3.JGl'tt1 hi illm~ru 'l-l,1-Jvr'll1rn~ ITTW-Jlilli1l'Y11 ,J1Jn11~n~11::i1JH-J 
.. "" 'IJ 

0 ..,. Cl; .c:i 

<il11J~1J1W'J-Jlil:: Lfl El'\-1, 

• rm n"it't11J~,:i tn"1l e1a.J111 ~fl tfl"1\11 nm"i1Pl1 t ""t~1,:in11 ,:nnm1 

illm~ru 'l-l,1-Jvr'll1rn~ ITTW-Jlilli1l'Y11 Wt.J11J1~1'111iiwi1u1rum1 h-JWt.J11J1~~-JLH1lJH'lJ111W~11J~ "" ., , 
U1U1-Jlil::L~t.J'l-l, 1 im1ll~lil L~U~rnm::'Y11J~-JLL1~if Elll~Ln~m1l'l1 L'Vli'.i El-J Ld~ii~ El'llll'll'\-1, 1imi ~~m::'Y11J • 
i1u~u~::EJEJ-J LL~::m1f1ilmf1il ,11mriu11'Yln~-J m1,111,11~~.;~ ~-J1::iu'lJEJ-J~~m::'Yl1Jlf-J 2 i1u EJci 

• • 'IJ 

ITTW-Jlilli1l'Y11 wmu1~1'111'1iwi1mrum1 h-Jwmu1~~-JLH1i1H'llmw~1u~ 1iL~ui1t.J~EJm1~1Lil.um1 ., . 
'lJEJ-J Lm-Jm1 LrtEJ-J,i1n ii-Jmh::mrn1um1vr~m'llll'l!U Lrn ::~LL~H'llmw1.h::'111'11uLvillmn.:u 1~t.J1u 

• 'IJ • 

L 1-JW mm~~__, LH1llH'llmw~1u~u1u1-Jlil ::L~t.Ju 1i11m1 un EJ-J'YlUH'llmW'lJEl-J Lm-Jm1 ~1 L il.um1 Lm-Jm1 • • • 
i~mEl-JH'llmW1inu1.h::'111'11it.1utu~ L'l!'\-1, n11 X-Ray UEI~ m1i~mEJ-J1rnhfl Ltluiu • 
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irnm1.t111,iff.n11fi,;n~u'lJ1J~1h::·1n,m~ii()leJ 

1m~n17L'VIU1l~Ld~tl.1J'11ITT'Vln77lJLYie1m1rim~n~'llel~i1~'1fo,hu,hn'11 1 .11tJ.Lfl flel\l.S'117fl'Jiu 1h::~1u 2566 
' ' 

3.2 ~ ~ n-1·n11i'JvA'J13J~~ L ~·w11 el-:l'lS1Tu1-u L -U'lS3J'lS-u~i:i@i el LA'i-:1 mi • 
1: .. rnm1~nN1't'l~Ufl~"llel,l1h::'1!1'l!u L~el1U~ 1-15 iimmi iimmi 2566 harnTnnu 

LLUUffelUm" LL~::«"111Nnfo~m.h::'1!1mi,.rnrh,:i LiLLri 1h::'1!1'1!u1u'1!"'1!u 'Viii 4 u1u1,:i<n::L~rm 11" . . ~ 

,hmui1elci1,:i 240 i1elLl1,l LL~::iii-rnm1~nN1i,:iLLff<il,l1U (111A~'U'Jn) 

3.2.1 ~~m'ii11'i'Jvilel-:lt.ht'lS1'1S-UL-U'lS3J'lS-U 'Yi3-.1 4 u1w1-:il?ltLAt1-Uff1m1riff1ui.i . ~ . 
Q..t ~ .d .d 

~,:iu (l?l1'i1-:iri 2 -7itlri 1-4 uat111A~-u,n) 
~ 

(1) iel3Ja,t, 1t1 
~ 

• L-r.~uatel1t1 ,:nnm1~111,1-wui1 ~<ii el1JLLU1Jffel1Jm"~1uh nhilu . ~ ., 

L-W~'l!1t.1mnni1L-w~V1ru,:i hwiii<n~1uLilm-w~'l!1t.11elt.1~:: 56.3 LL~ ::L-w~V1ru,11elm1 :: 43.8 ~1u1m1Jelci1wih,:i 
QJ Q,I QJ \J 

'l!1,lel1tJ 51 -60 U ~~LUU1eltJ~:: 32.1 iel-J~-Jm'l!1-Jel1tJ 31-40 U ~<iiLUU1eltJ~:: 29.2 el1t.1mnni1 60 U • • • 
'l!1-Jel1tJ 41 -50 U LL~::'l!1-Jel1tJ 20-30 U <il1"thiu • • 

~ <ii el lJ LLUU ff ellJ tl1" ~1 'l,l, 1 'VI nJ '1 lJ n11~n N11:: iu 
~ ., 

o.., A o Q..t 

'V\'l,l,-Jffel <il1"~1~1J 

~<iiLUU1eltJ~:: 99.6 1el-J~-Jmuui'iel~1ffU1'11ffi ~<ilLUU1eltJ~:: 0.4 

• am-um-r.&'f3Ji&'f ~~ ellJLLlJUffelUm" ~1u 1 'VI nJ ii ffmum-wff"iffmn~ff~ 
~ ., . 

• a n1-u111 v. t -UA f, L~ el -ULLa t~1-u,-u a 3J1~ n t -UA f, L ~el" ~ <n el u 
~ 

LLUUffellJ m"~1U 1 'VI nJ-i1'VIU1melUfl11~~ LUU 1el tJ~ :: 65.0 1el-J~-Jm LUULUUfl ffmffLL~:: ffmin 1 UfliellJ '111 ., ~ 

1elt.1~ :: 35.0 mmhiu 1~t.1iiffmin1umeluflf1~1u1u 4-6 flumn~ff~ ~~Lilu1elt.1~:: 73.8 1el--1~--1mii • 
~1u1uffmin1umeluflf1~1u1u 1- 3 flU LL~ :: ii~1u1uffmin1umel1Jfl11 7-10 flU m"~1iu 

• 11ihhL-u1~el1iu ~<nel1JLL1J1Jffelummf--1'Vl"~ii11ii~1Lu1Liluflui--1V11~ 
~ ~ ~ 

. . . 
• LL'Yia-:irifv. U1n'ii-:ILL'J~Gl el3J'Yi~eJLL'Yia-:l't'l el-:1 Lfl U'Jfli11iiy t-uf ~i:i 3 

nlaL3Jl?l'i'iel1Jl-u~'lS3J'lS'U ~<ilellJLLU1JffellJtl1"~1u1'Vlru1eltJ~:: 83.8 <ilel1Ji11uf~ii 3 n1m"<n11ellJ~'l,l,~ . ~ ., 

'l!"'l!u 'Vl1el1niL~t.1--1ii'Ylf-wt.11m!i11"'1!1~;__,LL1<nielmL~::LL'Vlfi-Jviel-JL~t.11~~1iru i.iuri 1m1ruffmUfleln . ., 

°lf1-JL~eln 'W1::!i1<il~eltJ~U~1 ~1UmWJ.Jmn!i11" LL~::1eltJ~:: 16.2 <ilellJ111.11iiLL'Vlfi-J'Yl1'Wt.11n1;-JLL1~iel"LL~:: . ~ 

LL'Vlfi-JV1el-JL~t.11~~1iqi Liluiu 



t-1 am-'i!t1n,1m11Jfi(;1 L ~ w11 !l~1.h:'l!1'l!u~ii<ii !l 

1m-~m7L'Vlii,rnd~uEJ'11ITT'Vlm71JL-rl!lm-1ri !l~TI~'llEl~iw,im.'1u,i111(;1 i.11tJ.Lf1 f1!l'U.~'11fwiu tb:.i1il 2566 
' ' 

n 2566 

"1!7£.J 

,d 
01um,au • 

- u1£.J 20-30 n 
q 

- u1£.J 31 .40 n 
q 

- 1)7£.J 41-50 n 
q 

- u1£.J 51 -60 n 
q 

- u1mnnn11 60 n 
q 

.., ... ., 
:1Jlir.J:1J v'!m11 c;i uuc;iu 

... 
tio3Ja .. 

:1Jlir.J:1J~mflc;iuutlfl1£.J/ tl1"l!. 

uutl1ruru11tl1~. q ., ., 

~,rn11tl1ruru1c;i1 
'IJ ., ., 

.... "' 
TI1":i\UJTiel~1~-U1 

WYlli 
q 

- fo~ 

- ~:IJ"j~ 

- 'V\LJ7hh £.J/LLr.Jnnuu LJ 
'IJ 

.,; 
- i)'l,l, ') 

V1 it1'Yi 7 122 

r-rnnT'H11":i'H) (N = 240) 

135 56.3 

105 43.8 

11 4.6 

70 29.2 

24 10.0 

77 32.1 

79 32.9 

106 44.2 

26 10.8 

21 8.8 

30 12.5 

37 15.4 

0 0.0 

20 8.3 

239 99.6 

0.4 

0 0.0 

0 0.0 

56 23.3 

151 62.9 

33 13.8 

0 0.0 



1:-rnm-lff7'l"1\Jm11Jfii;i L ~ \\'ll e~tht'li'1'li'u~ii~ e 

1m~m'l"L'l'liie~LL'i~\\8<;1ITT'l'\n'l"'l"lJLvlem1rie.rn~'lle~'li1~'1iu1;hml1ni;i 1.17tWl .ieu~i;if.ii¼ tht,J7U 2566 ' . 

"' 'ilelilJiil .. 
i;1TI1¾nTWL¾~i'1 t~el" 

- ...r1'V\U1fl'Hl1J'111 

- fl 1;n11~/i\UJ1']n 1 umtJu '111 
'IJ 

~1¾1¾i;'{i1J1~TIL¾~~eltl~'i1 

- 1-3 f)'U, 

- 4-6 f)'U, 

- 7-10 f)'U, 

- mnn-h 10 fl'Ui 

"' 0 n11Ja1m1 .. 
... ... 

- ,h'l'V\1~1il7n 

., .J.d - tn r.1 m ,n n 'Yrn -u, 

"' - 177 fl El ~7 'U, 

"' - 171'1L'V\'U,tl 

- mflmn-J 

... 
- m'1111 ::1 utJEJn 

- mfl1~ 

- 5u6) L-riu <il7-Jth:: L'Y1'1 

.. "' "" ... .d "' ' "' n~nw1 u11J1v1 nv\l\li11Pl el¾ i,11 b\li@l'ilel\l n1~u1 uri¾ • 
- :IJ7'V\7-J7WY17 

- ET1r.111111J~u;__,n~ 

- EJ7 rJ 1117 3J '11tl1Jfl11 

.d 
- El 'U, 6) 

t"-r~a:i 3 nTatiiJ@l~ L¾'ll'ilJ'll'¾\li~eltnatAu\la:it1i'-wu,n~i"u1!PlaelilJ • 
e:t 1 1 d ~o a,,, e:t 1 • 

\li~el U \liiil\lYI el\! bYI U1YI i,11 ~l!l\li~el ilJ 

- 'hlii 

"' - 3J 
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tHITITHi1'nv (N = 240) 

0 "' v1¾1¾ ·rnua:: 

156 65.0 

84 35.0 

54 22.5 

177 73.8 

9 3.8 

0 0.0 

240 100.0 

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 

39 16.3 

201 83.8 
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• anamtTI1"jTiel~"Hh:lv\~h1, ~<ii el1JLL1J1J~el1J tnil~l'\,l, 1 'VI niwu -h in~ru:; 
~ V 

m1ii el fl 'Hl.Jv1 ~'\,l,LUW1J el.J <il'\,l,L el.J LLfl :: mel m1f-:i ~ <ii L1JW'jel rm :; 92 ,5 1el.J fl.J il1'Y11 n'\,l, l<il £.JL" L~E..I f17L-ri11 '\,l, 

i <11~1'\,l,vlLti1n'\,l,~el~<ilLU'\,l,1el£.Jfl :: 1. 1 LLfl :: Lt1'\,l,~L-ri1 <1111J~1iu 
~ 

'11'1J7 £.J/li1n ,i ~1 '\,l,il el7 ~W L n ~<ii 1n1 Vl el l.J1 '\,l, 'VI 1 el LL" l.J1 '\,l, LL fl ::'JJ111'.6n71LLfl :; f ;i1 ~7 'VI n ,i <111 il ~1 iu 
q "' 

~<ii ellJ LL1J1J ~el um" ~1'\,l, 1 Vi niL" ii el1~W1el.J'VI 1el el7~w rn11J 11 £.JLi,11 n m11.h::n ellJ el1~w ~1'\,l, 1 Vi ni <11 el1J11 ii 
~ V V 

L W £.J.JW el LLfl::L 'VI~ el L nu LL fl:: ~<ii ellJ LL1J1J;el1Jt11 i]J.J'V\ il<il L"iiu nJ'V\1,17 n m11.h:: n ellJ el7~W LL fl :: L" ~ <11,1 :; Lut £..1'1,l, 
~ V 

el7~W 

• n1,-tf rn'.h mrnt'2i el a.Ja~1'Mit11"l1111Vi ~<ii el1JLL1J1J ~el1Jt111J f el £.J fl :: 21 . 7 
~ . ~ 

<ilel1J11-ri1.J 1 uv1~1'1,l,1J7iiUru'V\1~'1Jf11W l<i1£.J hflv1LU'\,l,1'\,l,i<il~1'\,l,il1Tir1~<ii LiLLri hf1L'JJ'V\1<ii/hm::uu 
V q q 

'Yl1.JL~'\,l,'V\1£.Jh ~<i1LU'\,l,1el£.Jfl :: 36.51el.Jfl.Jil1LU'l,l,hf1Lfi£.J1nuV1/<111 /vfa ~<i1LU'\,l,1el£.Jfl:: 22 .2 hm::uu 
~ 

n i 1 m d'el LL fl :: hflv11J1,J7 n ~7 L 'VI <ii 5wJ L-ri'\,l, hflu1:: ,h i1 ~17.J 6) 1 '\,l,i<il ~1'\,l,v1 L o/17 TI.,'\,l,~ <ii LU'\,l, 1el £..I fl :: 14.3 
q 

hfl~1wi!MniiLLtr ~<i1LU'\,l,1el£.Jfl:: 7 .9 LLfl ::hm::uum.JL~'\,l,el7'Vl71 ~<i1LU'\,l,1el£.Jfl :: 4.8 <1111J~1iu ~.J~1m<11 
~ q 

~1'\,l,1'Vlni1el£.Jfl:: 46 .2 ~el el7£.JLLfl :: n111JW'\,l,lr 1el.Jfl.JmLn<ii,11n~mWel7n7~ hflu1::~1i1 LLfl :: m7:IJLf11£.J<il 
V q q 

LUW~l'\,l, iirm1fn~1Ldmn<11m1L~1J1]1£.J ~1'\,l,1'Vlni1el£.Jfl :: 38.9 fn~1v1h.JW£..171J1fl1;i 1el.Jfl.Jmfn~7 l<i1£.J 
V "' 

n71-iiel E..17 n'\,l,Lel.J fn~1r1~'1,l,£.J1J1 n71~7 li11 lli~'1J'V\~el1W. ~<ii. f n~7v1fl ~il,n fn~1 h.Jw £..17111 fl LelTI'Jl''l,l, LL fl :: 
~ q 

u ~ el £.J1iVi1mel.J <1111J~1iu 

' ... "" .., 
• el 'Mi 13.J Ul;'hHL 'J @ta el 3J 

- LL 'Vi a-1J1~3J ~ <ii el 1JLL1J 1J ~ellJ m iJ ~1 '\,l, h ni f el £..I fl :; 84.5 1:: 11 LL 'VI ~ .J 
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(2) L'lf1Ufnlq29 7,i~n«uw (Plantation in Blastin! Holes) 
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L tlu'Vl~lJ V1aH1n-uuu1~ua{(l'lt u -1.~11 LL~"n.l~n~uHi flTHHUJ~'l.11,n,Hp.1 LflEJL 'tl~'U ~EJrleJfl ~a:: 
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0111fL~~~~~''l'nltjfl\J~L1Wl1,j1f\1flU8fl\1il11'5~LUf\fl8~'1~'l~fl'l'lt1~n\J~L1fU'ji)~Vl1'3 

J, L~8'3'11flm'1~~1l-lf\Lm1'1Jt{b.i~l ~m~flWi11lJ1'lm'1~tyL~UL;iL~ ~.iLi!afl'W'Uq'~Ui1V1aLi.Jv111J~~Y11.J1 . 
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J' ; V ~ 
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4.flmaauua~aiuu~1wNIW 

q~ma 
., 

~ ~ii~'N IUI~ ~ 
., 

LU'\~ .. ., .... ,, C • •.., , . ~ mn . tJM ,e 1J il l81J wutmars~ r1EJu{a1.unm 9'ln11 {2556) 

5) ~t1'll'l~1J1Wfh t"ti~1a t 'Un1'i~'U~~'U~'11n01-si·u'l-1iie~LL -i 
V 

n11ifl?1':i':i"l'Utl1:::1J1rufi11i'~1EJ L'Llm'l¢ltnj~-ui1'<il1nrnnhL l-liia.:i tl'lt111rufi11 ,i,i,m do~.iu H 

ti'ltJJ1W 38,000 tnvvl ~ 1fla~'.~fl~11~a1~a~f'i1 ti,ha t 'Un11~U'3Ll-1ihi~~~hu111•tra~u~,;'VI ,Juiwum'Vla 

(LLfl~flEJU) i1nf1 LLU~L\Nfhtf,i1u~~;i 

ri11-n,ha1umTt.l~tJ~;nr-if1u~ 

- f'i11'6',i1a Ll.lfl11'1fl'l,nna1 WLLa:::Yf"!!r\G'llJt1U • 
fi1t-umvtun11tj~nfi'uw 

13,000 t11w'l. ~ 

3,500 u1w'l. i 

500 

fi1'li,i1atum1,.h1~~n~1ii.i1".iaafl1:::a:::na1 10 ti . . . . 
20,000 

1,000 

,nwl'5 

,.nw'l:s 

'U1Yll'd R11aflaun1tuLLG'lt~'U'l •• 
~'l'Ufl1'lifl,fi'i"l'U'th~lJ7Nf'l11 'tt,11tl 1 um1~'1J'Yitl.G'l:::ti~'Utl'i~&'l.f\1Vii{'IJ-vi'ltlJ L l-tijtM ti1:::lnW 

. V 1 , 

ri1H,hmi1t1.:i~'-tJHt1~~111w 1s,ooo ·u1vi/l:~ 
J4 . ., j • ... . 

6) uuun-rmu,jiiu~~nfi1ffl'1Ll1118~LL':i 
roe ix. - J :r .J -., t O 4 !"t, .,d S, .., X .J m~ u ~ uu'HM1ffl'f'U'Vlfl18lffi~~1Ufl1ffl1L\-11J~LL1i'\UlfrrD.Ji1ilfifila~fl'UM1Ym'U\'lu.fl:::umAfl1':i . .. If I I I 

vi11.viii~tWfi~~'Ntl LflU'n~Leafffiin~fi1Lil~~'NllMil cwrnrii 2 ~ 1 o~im 3) . . . u u . 

n11iu,j'li'l~ii i (iJ;i 1-3) n1'~~u~iii11-Wiuvtl.u-!i'l~LL':if14ilZL311.fl1Lilun11tl\1niu~'1.'t.i 

vtiilu'l ot1n1-s-.i1L~ilil~Vn~i1~~fllfl~1'Uilan Yi'Sil1Jt1\lfl1Lil:tJm1tJ~ntt~W\l3nwii..i1.-u~~~.i1~'1 ·,u.a:::. 

~1L"Miia~,euif-u~i"l-s~m,,ta::: 10 11. vi'iJviWi1Lml·a~i~az so 11. -;i1nY1~1.:i'1'1a1fi1:w::: 

"1.~~'Pli11.i,,iia~ r ~,.tvif'lL"l-1ihl (Buffer Zone 7 H) u.m~f\'UYhU'UU.a::~':i::\J1EJ'U1 ':i'll.ln1':i~'UVj 

wmrrsu.w,r:,tl 1 
-7-



. 
-t 

_j. 
r 
l 

-. 
i 
! 

~'IJ~tl':i::l.J1W 58.25 L'l fl1':i ~ti f , W'IJGbJ-ihn7CU1'11 n~'U6LlJviU8fltifi L~l.J ~'ll.JO\J W\1 a~a,rvl'WtJ\il 1 nm':ii171,J 
" , '\J " 

fl1EJ tui'Umfl'i-1fl'l'i 
t,, t • V V I.I 1,1 , 

fl1~~'1J'W"tf'H'\1 2 (tlvi 4-6) m,vh..1ih..1-d1-:ii1'1~~hd:h.Jf'1'jU"fl~'tihl-ffuuul~-:::uvi~1'Urn1Yi1 
~ ~ ~ 

Ll1iiv~ ~':i~v\'Ur111l.J~~'lh:::1mu 360-320 lJ.('jVJn .) u.a:::.«'Uvtl "tl~tlEJ~'U 'l 'i1lliuv\,J'):::lJ1tU 39. 7 5 1 ~ 1~f.16lJ{j~ 

W'UfiW\l:::LacJ f),)1fl'W'U6Wviiia\;l'j1fl111cl'1 l~m 'U't11-1~ 1 irn.lan 
' • : \ '\I 

01-a"irrhb~~ 3 (tJ;i 7-10) n1-s~uvtlu,h~il"~fi1Lil'IJm~tlao(;luwtuuul~~~1un-1'i\'11 
V . • • 

Ll-1iiel-:i ~'i:::it1rt1111'1-1'lh:::1nru 320-280 11.('iVlfl.) ~'UviLntma,mJih:intiu ~'U~LntJfltl-1LL~ h.:itu~u a1un.:i1u 

u1'UnnAu-:11u ua~ h.:iLnt11\;lm:::~,Jv1 ·n;-.1m1~u"'Y1u~th:::1J1ru 31:25 H L~EJ'l!u~i-u§bj',1::Li'it1n'11niu§hl 
, .. \J , 4' 

~iiam1m11ei~lv1mu·th.:i~ 1 lJ1tlan .... im.n-T-:iv11.1.a1fo'hl~tlan1111Jn11~'U\'l-d1.:i~~1·wntiL;,i~ruL~h.JL\;l~eJf.l 
· V V '\J 11 ., \I 

L'1llel LLa~\'11n1'i~lJ"tjtJ~L'l M!11 L ~ila-:i Lfil'Htn 'i 1v1c.1lli''Ur.'1111'W'tlil'U'q11L m1a-:i,rn-:i Lfl1'30111 in~ fl°ctW~tla-efl'1' ~ 
iu~uLi,,iia-:i1,i1-:im1iitl')t1J1w 23 \~ C3tlii 4) 1-n.:iutl'5~1J1wt'Um-s-wtuu1tl-s~1J1ru 414,ooo u1V111Ji'i1'U 

'!ltJ-:iuain\Jl~m:nJ~1u1u s tie1 vi1m-s~u~1~all-rt1an1~"1Jaui.ia 1 ii'.iam;ru:::tJi;!e11u1c1ri1vifu 1 i'51~!lrfl i 
tl'l~~'IIUfl1'll.n'~il1 ~'U~tieinvl~fll8tJ'S1lJU1~1J1W 4.251j 1-a:ru1.h:::111wtum1ntuu1~1,nu 76,500 \J'l'Vl 

' l . , . 

9111is11;i 2 LUJ'Un'Um'l~1fa,,ilt:>-4ti&31fl1~m, 1.W::f'l1 t f~1tt tunn~rlluLLfi~::•tb.:ii:l . . ~ .. ~ 

1 
4 ... ., • .:I 'r'iUVln'Un1'lVl1~WJtl-:i lQ lJ. 

l11-:i11Ufl''lU'il10~ . . 
1. ,1tUfl fl6Uff~ftloiU 

lBfJS11WMfw 1 

(l-1) 
mAqbi 

~-ui..l'i::i.hw 

('U'l'VI) 

13.2 1~1mid'.lv,tv.flm1~netj~11 ~11Jnu so3,soo 

s wia-:itiu;tffll,nnm-sa111~maluiuJl"ifl,~rm 
LW i1ih in u:men ee!lf-w suiu wi11iwn 
vd'~ftip,J~U I.W ~,~n ~m,r.wn1 

Yi,11iw1~am,ju'W1.u~u~·htlan~u6W'!liifl1fl .. .. . 
u.ihii"Bfl':i1fl11':i8flfl1Eli'I~ i'11111':itli~,i, 1~~ i1 . . 

u.a::L~;'lJLMtJlfllflfi 1.~wi~nii-niJ11.tlu 

~1inmnlum~\\J 



--, 

2 20 
. ... a11,m.1 

('U1'V1) 

1 i~uey1~·7iih1i;i~1 n1,,u~r;i1u~~LLa~ L'1~t\JL~u 1i;i 760,000 

1iih.11tliJn Viia1JJ~v.'Uflqll~'U L,iu V1ty1u.;Jn 

,11J~,iu.aMu'bwtUln\'llun~v1b~ti1w1 
V V V 

1l1L'1~(1JL;u1r;i~a~L~l.ltl 
V V 

3 ~'U~~11Hin~n,,l.lm'lvhrnii~~~1'U~PI 25 1 iiu~~i1sv1'l1nTr·rn~i;i1v~~u.'1::L\l~qjL~u 1~ 950,000 

U~hntlan v.fa11J~vi'!!flall~'U L'tt'U V1ru1u.;Jn 

5 

L\rutl (Buffer Zone 7 H) i'Uih.1~nwR'u 

• tl'U'l 

o d C, -., 
m,vrn V11Jti~·,n::~ufl11m,~ 360-340 

" .r . . 
lJ.(-mn.) LLflZYNYi'L 'UatlfJtltl ") 

V • w 

,~Lm9".u~n\'llun~~~hw1 

tiL~OJLRUWt~Lmlil 

19 1<nw°tJqui~iiet1,1fl7"l"lillllfl7fJ~~LLil::L'1~tyL~\J Lr;i 722,000 

1fi'~mtle,n YiftiiJJ~r.11R~-ll~'IJ L'liu 'li1!U7LL~n .., . ., 

~1lJ-;{,3~~iuwil~n1'llun~vdl~~1U1J1 

t-tt'~'U15Wviil8fl~101~~8flfl1!1fl-31.1.ft::L~~M"\J1M . .. ., 693,500 

fl1 ')'11 L 'Vli'it1-3-v\-,::iufl11lJ\i~ 340-330 5 L\il~lJ1tlan wimJ-;(-3-ri'l!flillJ~'IJ L1itJ i,,ru1u.;Jn ., . ~ 

6 

1J.(,'Yln.) 1.1.az~i1u.1aiSu1 

01~,;,L ~ilt1-3vh:: f\\Jfl,1lJ\1'3 330-320 

u.(1Y1n.) 

1 ~itiuuu\,i,n~i1imflt1::1'uDan~~hu 

n1ni1L l1Uil~~,~fiUft,11J~~ 320-310 

lJ.(-mnJ 

1';,;;, ,;dJi! ll"illi) • 

~! : ·::.lfl fl6Ul1'9lffl~ 

lBIJtnfUl/tMltl l 

,,ui~~u.aMuW~n1--il~~,w1 

1iLv~iy~u~~il~LfflJtl 

Liffllqw~Sfl11011-,i>llR1fJ\1~LL1'::LSJ;qj~\I-LR 

1~~111\.lan 'Wfa1,1,tt~Yi'llfla11Ru L'U'\J \1tu1u.un ,, . .. .. 
n1J-;{~,i1.1.aiu'l.iffitlan\ 1'lum~m-ll~~1tJ1J1 

~ ~ . 
1iLv~'l!L;u~;ia~wim 

2.5 tiffllqbji\iiat1,1n1-,-seflt11El~~~=L~;qiL~'ULfl 

1~fi111tl~n vtiei1l~'ft'IJftq11ilu L'li'U l1(Y1U.rJn 

:; a, ~-~ lai ,,!1_ •-.....!.~-........ ~ I ')'Ul~LLaflUw,,,n ""n~'ll.Ul-1 ,,, JIIHr,u -..... llnW1 

95,000 

95,000 

u • ., 85/106 
'l'\J')~\11U1'U,nl1 .................. . 



---. 

....,_ 

-
' 

l.J .( 'l'Vlfl.) 

l.J .('l'Vlf1.) 

• 41 - - ( 01-sl'111.mia-m-s::fluf'l1111~~ 280 11. -mn.) 

M1.nuna~Ltlasn~u ~viLfliJflS~u.i h~ 
b.imi i1un~1u ,j1uwnl'l'U•rnJ '(•mnu r;iq 

'ltLUfl u.":a.lfoam'W'fllJL'v'ihH* LflEJL'ti 

~u\l-s::111 w 1um-s~u.~ afl7Yi1!l-M1ih:i~ 23 
1-i LUUL~'U 414,000 u1Y1 tuihu'UeHUilAn 

A::nsu~1u1u s tia 'IJ1'u,1u11v.'1lt1utial.i 

aa'1uan~w:.:vlt.l,rnv'ln'tiu.a::: 1mitl'l~ la'llu 
V 

f1U':i1~{)':i1Ufl1':iLf)"dvl"S Lv'lEJ1-ii'~\!\btll10JLU 

.. . m~m.iein,1::m:iu 5 tia ~v.ii\~111 4.25 .. 
\--i L\M'IVlU(a,J 76,500 trm . 

J; .. 
'WU'VI 

(\J'WI) 

35 1'6'~uq1ii ~ii n ,1-s 1 n 1-s -s a~ ,11 EJ~-Hl":: 133,000 

Lv~f\!L~ut~1~~iniJ'1rt vi~t1ui~w"llr1'1u~u L'!!'U 
" ' 

~ru1LLr.ln 'l1ui~v1 u.a(;hihl~,Ja n 1 ii.um-s~'Uy.J 
" " " " 

1'U'll1~~7l.llJ71~Lv~ty~\11'1~tlciU'l1Jv . ~ 

3.5 1-uwu~Ll!~ii 8'1-s 1 fl T~'Stlfl f\1 El ~-1 IU'l:: 133,000 

l.~~01LfttJLf\Lfti!iimmn Y1im.J~ffllflflJJflU 1.,lu 
~ " ' 

~ru1u.rJn ·nui~lllu.a~foui'viuan l~urrn~tiv,J 
-., " \J \J 

1 -i-wu~1li~il DA'S 1 n 1-s 'Hl fl A1 a ~~u. a:: 826,500 

1.-,i~ty1.iiu1'iu\'ii111\J~n Y1itJ11~t'l1l1J~u LW 

\1n
111wJn -s111~~,iu.a.tubivltmn11l'Um~u~ 
~ ~ V • 

1mb~vi~1'Jll1Ll1L~'YL•h.1lvl~atj1.a11a 

"' - ., .. - " ~ "8116iunm m (2556) .,, : ,mnus .u a 11J11 . . , . . 

• ,f,tmt1lurrmmmn~,~ 1s,ooo ,mv!i 

1~ , ;. i l Hl J a\l ti l'fl . . 
~ I Hi.l'f) 'fifJ\.lfl'nifli°'\J 

M&W!VlU~ 

..__ ,..~ ,,,.li<..-
&nJ'llJ .... .. .................••... - ---···-····--· 

.~Utln1tl 1 
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I•· 
'; - 1 ·;, · i1m'ifi"Nrrn ,-1 
: I 

~Ltlfmu1LwliHiu= 1.1; 1)- , I ~ - .... ., .. ' 
ffl'l,rnf\~LIMflllL'MW-1 

.JJ. 

• ~L1111L'1U~-j • 

-3~ ~l'ITUJ~ 11.(nin.) . ... ' ' ·~ .--; ·. 

.,-,_.,,,. LfflliufITU!~ffin 11.(Tth1.} 

D 1J8\IL11Nrm11~wi&I 

wnanuuvmtJ 1 

'446SOO_t! 4«16000_ti 446700_1> 4461100_t> 446900_1! 

- ~f)EnJ 
. ..-·· ,, U,U.t\'U'U 

✓ 

- ~ m ~WN 

., - 11«iM'91Q'MUfl ---- fflMMJ~ 

~iihrnwie4'i::S:: 10 11. - a-n!tmu 

. ~ 
., tw,; -m.n, ' 1LWJ8~,:;a:: 50 11. ~ ffllfl~ N 

* - m 14u,~'bi 
;(LtnJflK~ 

- ;jliltJfl~LL1 • 62.S ·_ 125 
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446300i tt1/·~H 
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;lt'ILtlfnML~ ):- ! 
~ffil'lffl'l'S~WU'U~-! . 

.: I' 
~11191L~IL1 

' 
i 

• j 

. . 
'U8\Afllfl1'ffl1L,an)4 

-
-------

--

Wt1S7111.J.n.M"JtJ 1 

- U8flfllllm8U 

[!] ihmmmu 

- 11'4~Ufl 

- ~ ...., .. -
~ N 

ilLfflJfl&;1.\Seflfi1.1 m u.\!1ffllw 

* • '2..5 125 

RJn : Mtlltitm1n1J111.Unlwnmm'uJliia.w. '.· . i:1 

l~n~ 1184 >fWl.1.-nEUl't.l'J~ (2554_ . : I 
I 

I 

106 
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l. 11&~·._flt)'I.J~U 

w~1 

-
------· 

--

ILVltlW -0 --
,roim,::nau 

N 

i!urun~L~ "' LLU'lfflJW 

* - ~Lniia - ,p.!L~ • 62.S 

;/,r, : ,r,,,uJa491111UJtM1ilmnml-md.i84U ·- .. 
Lihle~im4 1/&'J ~n. l-nt1.ll'l.,w,J$1/i'~ (2554 
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-. 

-
' 

1" 
'•!1 . . . , . , !•l 

R1'ii1111'-1nil~~u;iiutj .. . .h/i"1!ni1Ll'liill~IL'i . 1 2. 

~~v'lh~V11ttu~11il~~,N :·_ :; h~~vp.1~tt~~uvi~1nrn1·vhri,iij~-iLL~ L~e;JLth.1-:iuthitl.nruh1mi; 

~1L iim1iJ~'l.l'W+1tJ~~1f)f)'.)'S~1L 
1

1.1. ~ ·u.~~an1wu. d~~clll 1uL 6ll~n.h~Vl~'UU;; ~111~8~H1'U~)~'\J 1 n t£ " . 

LLCJ'U-31Ufl1'i~'Ulj,uvhn n fl1'i'Yh I:- -~~ f)1l-,'U fl L tlu Li cl'U hi.h~ fl8tJ fl'.'l 'l L '1'U"l!tl'U'l 1 ~"1'U fl 1'l1 LFl ~,~JJ 
' t_.!. . ., : . ~ :) 

~am~ua.:iLL1vl~m.l EIA 1,iaiiLJ.u ' : ~1-S~fln1'lL~'Ufl8.:l'YlW1-3U 
. : : ! r: ·: • . 

1) fl1'j~flLO'UL~llfl8"'!~J!1 ! ' ~-.;: , . 
•'t'· : ·. . ,. 

(1) L~1'lle1.:itf1-s.:im1~~ 8~~fla11L~'U,n.J1.h~lJ1ruvn:u,hu1uhttb.:inl:'!1virh1,m~1'ULLCJtJfl11~-ul'J· 
ti l i; :;•:, . , I ,,. 

'W'Uvi'11flfl1'SV11L\-1~8-3LL'i Lt1'1.11tl\;11lJ~~tllJ1"1JlJ1~'in7'SileJ-inuLLa~LLm1Ji1ru~1~-1u.1~atlll'lh:me1'U01'SLitU'!!tlU .. ~ " . 
'i1a.nu EIA "18-l1fl'l~m~ · ' · 

(2) '11'1.mJL~t.1vlu1L~10el.:l'Yl'U'1::~fllil1fl~'Uffifl-s.:im-s LvlEILLCJ'Uf11'i\'1'1L',lfiie1.:i 1u-d1.:i-s::cJ~L1~1 10 ti 
'• -~"- ' , 

\1~iifi1H,i1a tum1~'U~if'IJ'V1i1~1uii~1l'i1miie:J.:iif'Uvith~111ru 129.25 1 iLthJL1'Utl1~1nru 4,911,500 u1'VI 

~u,j~Yi,p.1LV1ii,Nan 231~ LU'WL:~;f-J':i~~1w 414,000 'U1'Vl u.a~~ulji1JYi\jn~n(;l:rnmJ 4.25 1~ LU't.11.~~ 

'1.h::1J1t'U 76,500 tl1'VI 111Jfumu~~':i~~~i~V11I~ 156.51-i LUUL~u,h::111ru 5,402,000 U1'VI fl1':i'U~V11i . __ .,,1 

flWl!UMflft11~::ilij1Ufl1':i~Wl'tlB~~fl'i':i11n1':iiJ1a'ti'\Jaii-nut~ih.J':i::'tl1'tlU'riL{JU~f\f\flll1eJ'UtlflL'U'UJ1~1f 

~vl01'ifltWt'!'U~-lfl ci1'J L vh:i 1 iLnvi~-1~'U~Vl1':i'1VI n1"lflEl~VJ'U8EJ1~ 1 \Jcs.:i 1au.a~r.'111J1"lf;nj-11 tl't m iLnV!'ll"l~ 1eJ'Yl~ 

a..:ia~ua::LihJf5<s<s1J :I i " . 
(3) 'liLtlfllTtyiiBu1t111 1fle1l-iil0"4f\f\aV1"iailM'4f'lf'UI vt12.J;la~liai.h::Y11uu~<s u.atiHfoR1111 

L 'U1~'1.J11 "fl8'1~U~'U~f u'Yt~1f'l*;l"ll11LVli'.18..:iLL i" Vl~8P111JV1af1Lflt.U'1'Ytfl':i1J~'vlr.'11Vlfl':i'UJ~U j1ULLatfl1"? 
! l . . . 

L "1UiNU. i fl1VIUflL Yiti 1 'UL flu\!lani~~.{I. 'Ufl1':itJ~Vl1'lLl'Ufl8'1VJULL'1~'.i1El'11'1J~i,01':ifi1L U'lH1U 1 ii.1tl11M1'\Jv\ 
cl ., 

Lfla111&m'i1'U 

(4) 1mi1L-a'\J-:i'U'U':i~1WL-U"1ff6-:!VJ'ULUL~El'ULL"lflml-:!fil10~i'tJ8'4ty1vt'l.ht'Vl1'1.liJ~"l IU!t:~1LU'Ufl'."l 

'Vlntl~LL 'jfl1,1'U(l~iiuafl816\h~m'lJUffi Vl1fl~1U7UL~'\J u.i1.ifo.mafiam1fi11.ilimuvt1ll~Ufl11~'Uljlu~ 
' , 1 . 

'11flfl'mn'MiltN&Lffifl1\1Uf\L1LWilw--mnilLLfl~'NL1fl1 tn~11ri.mn~~~~11timEmt8 

2) fl1'1tmrl'.iLWflil4\11J . . 

(1) L ~1"!1il~ Lfl'l'1fl1'f~~~il~'\.11 L~'Ulil1flfl el-n:iu 1uuqiii6'U1fl1'ill11 cff ~1 L fru f111~'U\if1'U ~9'11l.J 

~u-i1um-s~u,jiu;t'11nm-slii1~~ij8.:iLL"lLtl~11e1tlV1~a11e1-d·Nn~1 n1m..1~LiJ'ULiau1'tlu.'U'U'\111eJfl1'rn'4ty1~ 
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a-i l tl~~e:i~a~ 1 Ufl111J~U.a'Ut1-3th1~1 ')t!u ~ -~rn e:i~ ,ium1fur, 11::1'1~8 L tl~q1~tt1i ilun1':itln"nuu.a::tliutl~-i 
W)L '!l'-lavi'Wfi ';i'llJMn1'U1i1"ii'S':i~,u.a~ti11.:ii'n~1'-l~vifi~a-:im:wi'U 'li.Jv~~a1,il~Laafl'Plvl1.:S 'l . 
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w..1\.1~1Ufl1Uil'li\Wfflmtid · 

w:.i'l:!A1'\J~ 1w1a'll'IJilJ~'lJ1¼-Vli-::-~.~ ei l tl-uB-i Lfl".i~fn".i n 1viu~ 1 i.1 IJ.&.l'lJ~1'U~~n-..Jn1-s11v1~ "l \J-s:m au~1EJ 
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1) 1,1S.1U~nun1-a-:ofli"flt.1 i:::fl"j"jllfl1"jll'Jf.'\11uii'11-wud 

L f1e1 L ti'Ufl1'Safl'tttl-31~:;'S::Vl11~ L Viii el-3LLa~"q1l"ti'U'lel'UI. '1-1i'.i8'1 i1iji.:im1 ~B~1'UU.a:::i;,,!u ~\¾1Jfl 1'S'Yt1 

L 'Vliicl~~"a1Jfl1';i tiilm'S~fl,.:lfl~j•fi11m1~.na"l!uiiriut L U'U'Vl1"La8fl-iR.il'3Y1,i::'ti.ia 1 iLnilfl111lL ih 1 '1fl'U u.a:: 
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L ti'lJfl11:uf~nvifi;ienu au~~r.71 iL miei.:i u-su.a~"!1l'!f'Uatj~, unu 1~aE.h.:siifl1111~-ui,311a.:i~1u L vim iJ" Pi1 

'!l'U~clU 1 iLtlU lt1v1111L 'U1WJ1EJ11&1 lti':i-3n'l'S9i81 ti 

( 1) 'lflmJ'1:=fl-Qf111&; 1~•HO'l'i . . . 

n-rri11i-1ti,r~mn.im<t1m:iwi2.m'!JfiL;;aLiJ1.1m,ai'MR111ia'lm'Y'li-Ylfi-s::i,,11.:iL~ija,3u.~~-~~ 
. . ! 

'lfmu-satJLmia-i 1ttuil·!~qtl'Sta-1·~Mil' ~ 

f.Bt1STJl,ltlJ.JJntl. .2 

,4 a I ' t 4 • 4 

L 1'1~ft11&n1.:i1~Wl1.:iLWJcJ-3U. 1W\::"!1J1IU1€l\lLWJil" 

LV:aLUU~1L-Str~fl'l111'11l~'lJfliiih~,,rh~L'Vli'.i8'1Ll':iLL~Z"q:iJ'tl'U1eltJLmhN 

Lyj8LU'Um'Sa-i1.:ir:m::'IJ1'lJfl1'Siia1'lJ':i111ilLm.n:::a11-s:::m1.:i1.1-1~~NLL-SW\:::'tllJ"tl'lJ'S€l'ULVlii8~ 
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1tJ~a.:Jr1l.JmEJii~n11tvrn~uviLn~~u~am'll'i1L~iia..:iuj 

(2) Lfl~~ai1~ftCUZfl1nJfl1'lil1ft'U1U1iJml6_ 

b ~'el 1 i m1~~i.:JF1~::m1lJf11'jlJ1a'tl'UalJitttiL tlu ltfl -u'Vi?1V11-:i L~a1~-u~-:iiim')~ ~\ii1j1-:i~zb ,j m.1 
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nl';i~v\\Jl\)fl ri.1~ fl j 1J.Jf111lJ1'1"ll'U~l.J'WtJ5b 'U'Ufl'je)'tJ lJ. 'U1Yl1-:! 1,.mT~~~~-:i~e) 1 'l.J "1€l\'lr1~ €1-:inu".n 1Yil-l') 1lJ b ti 'U mJ LLil::; 
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r11111~€l-:in11'lJt1-:itlJ'll'Ut\'lmBu~-i..~11-i1-:inT5 u.uuu.~'Un11~'91~..:ivi-:i~tJ~ 1 , ~ 
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o 11d .,.," 

3 fljtl\Ju1u1~m.n·wua~r1n.i:;nj-alJn11ii,fl"!l'l..lillJ'WUfi 

0 II .. _ Q SI :; 111 d 11 4 1 _J 

l'l1mJ1'VlfltlP1~~4j1r,J~tJ'U~a fl4jZ:'VltJ'1~ LL 1,i~i)lJ 'l1lJl'l'31'UL 'l8~'lcl'3 L 'l £1tl;J1~ ~ 'VI Lfl ~ ~1 fl fl 1 'j 

,hLiltt1f1•Hm1 

- f111'W~1'H'IJ1fli 1U'W'W1VlV!~8'll8i'8-:ib~cJU~~·w:11..:ilr1·Hfn1nU"!llJ'!l'U . , 

- W'11'Hu1 t1'¾~LL~ttm1w~u,«u~·rnu Lfl ~,3rn1 u.a::-1u\J<j~1J1w 1 iaa~fla.a-1 ntJfl1111 

~tl-:Jfl1'l'rJ8~'111J'U'UilLL ml~~LLa::ii11 i.J~fl1d'WR!'U1'112.J'll1Jela1~ff-1~'1J . ,, . 
'WliJ1"jCIJ1i.h::;Li).'-l~iilfl1')'\.llj'Uii.:i11.J~1lJI.WJ'\Jfl1"j\191JU1iU~1E\JLfl'S.:ln'l'S 

iflvi111EJ..:i1u'tl~:;-,i1v'Vlni-ut1.:i1J,J"j::;111w LU\:::Ltl~u.ia~82'11il11W"tl'U 
. . 

U.\>l.:il~fl~m"J)Jffl 1~ ~el'ti1EJ L Viii e1m1tli)mi~1u l~v111Jrr:n11i1L iJ-u 1~eiih,i!1v!V1fi' fl 1 'Um1 
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