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'\J11ijm'lY1 ium-:i1'lY1 h-:i hlM'U u11i'Vl mijv-:in1'.i ilff"1 ~,n~ Nl'U h-:i hJi1-u iuV11-:i91~1-uvvnu'.i~mru 500 

& ,l ..d.,. 1 QJ QJ Q,I QJ cl A d ,- ! ,,l ct.,-
ll.191'.i ,l~tMVl'U 'Vlu'.i ~'Vll'U'IJ91 '.i '.i'Jl.l'.i ~tl~'Vll-:J,Jl f)91'1,l-:j'l11~ tMl'\J91Vl'U 'V1 t m-:i f)l'.i "1 '.i ~ tl~'Vll-:l'Vl-:i ff'U 41 f) t '11:1.Jm 
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1.2.2 fll'J~lAU'W~l'W l~t1'ti'1i1hrn~ 1 fl"J ~fll"J 

~,:t O ~ 

1 fi fll 'j 'Yll 111 ii fl .:i 

fll 'j l'lll'Yi "tl-:111 '.i'H'Ut;)~ ffl'Yi m 'nJ'lfU'fl'tt'U'Yl'jltl l~tlt;J~ffl'Yi m rn fltiffh:i 1 'fltl1n mnti-:imu ~,rn'fl 

tll~ il'lHflU"1 fll 'j l~'U'Yitill'Yl"tl-:J'il~~ll'U'Ufllrn~~ld IIUU'IT'U'U'U 1'fl (Benching method) i'fltifl1Hl'fl'illfl1J'U'1-:J 

rlwwfmJl'11J'Utllt1iu~vi'1mnt1-:i1ui'flt1rnu 11 :u'fi''U'illfl1Jl l1W'elfl1fi " 'Yi " ('jU~ 1-2) 1Jl l1W'elfl1fi " 'Yi " '111 
"' 

mn tl-:JII l 'tt'Ut;)~ffl'Yi m 'j :IJ'lf'U 'fl'tt'U'Yl'jltl l~tlt;)~ ffl'Yifn 'j :IJfltifff 1-:J i 'fltl'il~~ll'U 'U fll 'j 'IJ tl1 tlfl11:IJ fli'l-:J'Utl-:J'Yiti 1 

j,/ Ct, jJ ~ \fl Ct, J' I :, 3,,/ .:!i \J] I jJ Ct, j) 

Bench 11'111'fl'U'Yl'Ull'Yi:1Jtl-:J 1Um:1J'Ylfl"Yrn'1flff'j'lf m1:um11~'1 ~'U'U'Yi'Ull'Yi:1Jt1-:i 1:1.J'l'Ylff-:Jlfl'U 10 l:IJ~'j m1:um1-:i 
"' "' "' 

'Utl-:Jll~r!~i''Ufli'1-:i1l.itl't1t1fl11 10 l:IJ~'j fl11:IJ'lf'U'Yltili''U'IJ'U1'fl (Bench Slope) U'j~:IJlW 80 tl-:Jffl ~-:i 90 ti.:iffl 

i'flt1fl1UfJ:IJfl1l:IJ'1l'fl'lf'UiJ''fl~ltl (Overall slope) 'Utl-:J'Yitilmnti-:i1J.i1n'Ufl11 45 tl-:Jffl 

1y.., ... 
fll'i 'll1~Q'i~IU~ 

fll 'j 'li'i ~tj'j ~l'U'fll~tl-:Jl'U~\IJJ'Ull'Yi"tl-:J U'j ~fltl1J~1tl fllHl'flfl'U'U fll'ji'fl i'll'fl l~tiuf umm'I 

~ "'1 'l,v \J] .. 0 .. ,v ' ,/ 
l"l'U'Yl 'fltl 'lf'j fll'ill ~'j ~1J1J rn'fl'jtJi;lfl (Hydraulic crawler drill) 'Yllfll'jl'ill~J'j ~IU'fl 'U'Ul'fllff'Um'Ui;l'Utlfl'11-:JJl'ill~ 

3 -d'1 1~Q'j~l'U'flft'1'U~'li'1r!'U Primer fitl ~'U'j ~l'U'fl'li'U'fl1'fl'Wl1lJ\91 (Dynamite) 'Yi~ti~h1'1'lf'U (Emulsion) Uri~ 

un'u1YM1 ffl'Yi 11J Column Charge 'li'~mrn:u i:u1ilv:u1u1~rnf-lff:1Jl11tl''U~l'lfi;l (AN-FO) 'e)~ 'j lft'1'U 94 : 6 i'flfl 
,, 

'Ul'Yi'U fl 

'l
j) QJ Ct, J. .c::.. I .C:.. ,C), Ct, J. ,l d Ct, 

fll'j 'l/1~Q 'j ~IU'flll"ltl-:Jl'Uf-lJ;l~l!'j 'Yi'Ut;)~ mr1 m rn'li'U 'fl'Yi'U'Yl'j 1tl 1:1.Jtl ffl:IJl'jfl'IJ flltll"l'U 'Yim 11W 

,v "' 9 $1"1 ~ .d ,v .d O ,,i \J] .. Ji \J] 0 

'Yi'Ull'Yilltl-:J i'Yilll"l'U'Yl 'j l1Jfl1l-:Jl"ltl'Ylffl:1J1rn'U11mt1-:i1'ill~U1J1J rnmtirifl (Hydraulic crawler drill) 'U'U 1U'Yll-:JTU 

1~ 'il~~ll'U'Ufllrn~~ ml.lJUUU1Jfll 'j l'ill~'j~l'U'fl (Pattern) 1~Q'j~l'U'flft'1'U~'li'1r!'U Primer fitl ~m~l'U'fl'li'U'fl 

1'fl'Wl1ll\91 (Dynamite) 'Yi~tiBtl''1'Jf'U (Emulsion) ll'1~UflU1'rM1i-:i'Yl1~ci1-:i (Delay) ffl'Yl 11J Column Charge ii' 
~tllltllJ imilflll,'Ul~rn f-lff:1Jl17tl''U~l'lfi;l (AN-FO) 'e)~'jlft'1'U 94: 6 i'fltil11'Yl'Ufl 

I f 

fll'iU~.:iU'i 

-nu 'l 'Ylaj~f-1~~ ,~'illflfll'jl'llm nti-:i i'flvmn~1ii'fl~"'U'Ul'fll"ltlmm~ mm'jflf-11'Uu1n il.i-nu 

ri1iuurn ,~ 'il ~'YlfJtifJrill~tl-:J i'fltl'jflfJ'U\911J'j'j'Ylfl 1uvi'1mrn'flUtlfl~h-:i il.i-nu 'Utl-:J u1 1I'Yl mnti-:inn1ffri ,lll')'fl . 
tl~'Utlfll'U~,'U~U'j ~'Yll'U'IJ~ 'j Ul 11W 'Yll-:J~l'U'Viff~ ~i'Utitlfll11-:Jtltlfl 1 UU'j ~:IJltU 500 l:IJ~'j 

fll 'j 'l iJJ 11 u fll 'ill ll'ttii f),:j 

1-rl f.J-:ill~" fll 'j 'l ;J lU 'fll"l'j "~ l:IJl~'U 'Yll-:J ri11~t1-:i 'l 'Ul'U~l 'Yi nti-:iu 'i 

l~mfo-:i f1'U fll'j~,:j m ~ 'il ltl'Utl-:J ~'U i;l ~tltl-:J~lfl'flt'U ~ 1:IJI~'\.! 'Yll-:J'UU ft'-:Jl'Ylltl' 'U 

'l'U'1h-:i~Hl'U'Jtll'li'U l'flfl'liru'flJl~fl1'\.! flfll1'U1'U~nr-Ju~n 

I 

1.2.3 ilfllH,l.!~fl111'Hn~'WfllE.J1'W 1 fl'J~fll'J 

,, 
1 'fl v'il ~u 'fll"l rntl 1uu t1u u i;l nf-:i 

"' 

tffl'l:JW ~fll'j'li'~~'Umfl'lu im-:Jfll'jU'j ~fltl1J~1fJ''U~IU'fll'l1l'Yl"tl-:J ~l~Ufltl-:JIU~tlfl~'U utiifl 

~~flti'U ~1~unt1-:iui u'1u~n!'lm1u rl1l!n-:i1u 1!'lit1-:i'IT-:i h-:i il.i-nu 1 HCJfti:IJ flif-:i1~ui~Q'j ~1ii'fl 1rlu'fi'u 
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1.3 
. ., 

fll'j~ ll'U 'U fll'j ~~Wllll~ 11'il fftl1Jf.JtlHl l'V-l ff ·:al 1~~tlll ff71J11 flltii.:i i ;i.:J'W 

fl11vl'nmn>1Jfl11'U~'lfflvlUUJ1Y11fl11'1lt1-:it1'Ulltl~llm'UNtlfl'l~'Y11J~-:!ll1~tltll.l i~tJ'Vll.:J 

1J ·11r 'VI~ tl1 n'l:l 1 'il::; 'l'i 1 m 'i \91 'i 1 'il fftl 1J ll '1 ~ 'i 11J 'i 111 ~ t1 l..J fl n 7'itiijmi~111111 \91 'i m 'i i1 t1 -:i null '1 ::;ll n'i 'IJ Yl '1 n 'i ::;'VI 1J 

~ .:Ill 1~Jt111 ~ 1mit1u i 'll'llt1.:J1J1\91'i fll'i~ nT1rn~ H 'V-l1t111vY-:i1irum!qJm1rn::;tJtlffnfl 1'Um'itlij1J~ ~'1t1~'il'U 

lff'Utlll'U~ll'U1'Vl7.:i!ln'i 'IJll?l::;~11'U 'U fl1'i~tl i ti 

fll'l~~Vlll.lYl11Utltl1JfJWfll'Yi~-:iu1~t1tll.1 'Vl1.:J1J11i'VI ~ill f)'l:J l'il :::~ ll'U 'U fl1 'i ~~~ 111 

\91'i1'ilfft11Jr,Jtufll'V-l~ .:i111~Jt111 'lu;l'Uf.Jtufll'V-ltllfllfl'l'Um'i mmfl ni1Jttrt1.:i m .:iA''U ir::;l'vit1u 1rn:::~tum'V-lJ1 

'V-l!t111vf-:iiritl Yl'1 fll'i\91'i 1'il1~1ill t1rn'Vit11Jn1J11w1 'ii7'U~f11'11'U~ 1rn::;YlM7'i\91'i1'il1~ 'l'U '1b-:i~~1um ~111 . . . 
CJt. .at. 3J do d 

1l1\91 rn1 rn~\911ll\91 'i 1'il fft11Jr,Jtu m'V-l m111~ ?1t1 ll'VI fll'tt'U~ ( \91 l'i 1-:i'VI 1-1) 

fll'l fl~tl 111 tJHl-l 'Vil .:I 1J 5 li 'VI~ ill fl'l:l 7 'il ::: \1 ~ 'Vi 1 'i 1 t.l.:J l'U Yl'1 fl1 'i ti ij mi \91 l lJ 1J1\91 'i fl1 'i if tl .:J f1'U 

1rn::;lln'i'llvl?1m:::V11J~.:i111~~011 1rn:::m'i~~\917lJ\91'i1'ilff01Jr,Jtufll'V-l~-:i111~Jt111 '17'U1'U 2 flf .:iiil 1'Y1ml11ff'UO 

~o rl1tl' n.:i1'U 'U it1rn mrn::;llvl'U 'VI l 'V-l t.ll m 1i 'i 'i ll'lfl~ 1rn:::~ .:ill 1~ Jt1 lJ m lJfJ\91 m11 m 'i lJl'U i nurn::: m 'i m i'.lo.:ill '.i 

1rn::; ml1t1.:i1'U~1~t11~t1.:i i~~'ill'itu l~t1 i ti 

ft1'1111Jllvl'U fll'j ~ll'U 'U .:Jl'U ~ ~\91 llJ\91 'j 1'il fftl1J~ tu fl l'V-l ~ .:Ill 1~ ~tllJ 'l'U 'j :::tJ:::~ll'U 'U f)l'j'J11.:JU 

'V-l.fl . 2566 '\Jt).:J 1 m ,:jf)l'j 1'111!0.:Jll '.i 'H'U'fJ\91 m11m rn'lf'U~'H'U'Vl'iltl 1Y1m.1\91 m11mrnno ir! 7-:J 1h ::: 'Vll'UU\91'il'1'\J~ 

32145/16051 'Ut1.:i1J11i'VI mi'.lt1.:inni1rn '11n~ llff~.:iifl'U\911'i1.:i~ 1-2 
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mH1n~1~r.i wm'Vlmmfl'1'Wm':i mmfl' ':i~fl'l.J!ft't.1-:i m-:i~'U 1:Y~1viv'W ui'l~f.JWfll'Vli11 1:YllJl':iflff11hmm1~ ~\917:IJ 

\91':i1~1:YV'l.Jf.JWfll'Vl~-:i1n~irv1Jl~fl-:itl 

3 .1 fll'i vi 'i 1'\l1vlfJWfl l'Wa 1 fllfl 1 U 1J 'i 'H.11 fl 1ft 

0 "" 3.1.1 fll'ivll&UU fll'i 

u11'i'V1 IJJ~-:i 1~'U i 1rn'U1J!'Ul'l flV'U'lfi'IUl'l'U~ ~,ti~ l'i1m':i\91'.i1~1~f.JWfll'VlV7mfl'1'Wm':i t.11mfl' 

\9111Jf11lT'U~lJl\91':ijl'U 1~uff1i! n-:Jl'UflW~mrnm1~-:i1n~ir'ellJU'\1-:J'lfl~ 1~t.1H1fl1v-:i High-Volume Air Sampler 

O Q Q./ I I .d.::t ~ I 1fl 3) J. 
l'llf11':i!n'l.J\911tlt.11-:J~'Ui'l~tl'el-:Jl'llJ'IJ'Ul~\9lln11 100 &lJfl':itl'U U'1~1'lflfl':i'el-:J High Volume PM-10 Air Sampler 

l'i1m1 !~'l.J\911Vd1-:i~'Ui'l~'e)t)-:J~i1'1J'Ul~i1n11 10 llJfl':i'el'U 1~t.Jfll'j~~t)lf)lfl'~l'Um~~l'llmv-:i1m1n1 (Glass 

Fiber Filter) 1i:l'U!1'1l 24'IT11:IJ-:J'flt)!~t),:j 'j ~lf11-:J1'U~ 1-4 'Vlt]'llfllfllJ 2566 fl'lfU~\91'.i1~1~ ~t) mmru~'Ui'\~t)t),:j 
., . 

U'IJ1'Ui'ltlt.ll1-:JlTlJ~ 1'W1Jnt.11mfl' (Total Suspended Particulates: TSP) 1m~m1J1W~'Ui'l~tltl-:J'IJ'Ul~~ln11 10 

llJfl':i'el'U (PM-10) l'i1num1~1~1'U'l.J1!1W~fl1~11~~,~rrn-ram~l'l'l.J\9111JlJlmm':i'1 'Vinm'U~ ~l'U1'U 3 

1:Ymu (fl-:iJ'l.J~ 3-1) ~v 

1. u1nwu1'Uu1u~-:i (wti~ 0643389 \91~1'Wvvn, 1935859 m-uv) vtj'l11-:i~1ffd'W~lm-:im1 

l'Ul'll-:J~l'U'V1fl'hi' 'U':i ~lJlW 700 llJ\9l'j 

2. u1nw 1HCTt.J'U'Lil'U!'llltYn ('Viti~ 0645582 \91~1'UVVn, 1937596 m-uv) fltj'l11-:i~1ffi'U~ 

1m-:im':il'U'Yll-:J~l'U'V1fl'\91~1'U'eltln!~t.l-:J!lT'U'el 'U'.i~lJlW 2 n1mlJ\9l'j 

3. 'l.J1!1W h-:i 11.itt'U'IJ'e),:j 1m-:Jfll'j ('Yin~ 0642827 \91~1'U'eltln , I 936628 !lT'Utl) vd'\11-:J~ln .., 
,1 d., IJJ. i ii .,. "' d ~ ii • I 
'Vl'Ul'l &fl':i-:Jfll'j rnl'll-:J~l'Ul'lfl'\91~1'U\9ln!'ilt.l-:J !\91 u':i~lJlW 400 !lJ\91':i 

3.1.2 ~flfll'ivl'i1'\l1vlrlWfll'Walfllf11UtJ'i'JUlfllf1 
~ 

~1mmm':i\91'.i1~1~f.JWfll'Vlmmfl'1'Wm':immfl' 1rlv1'U~ 1-4 VltJUfllfllJ 2566 ihmm':i\91'.i1~1~1'W 

\911':il-:J~ 3-1 U'1 ~':iW-:Jl'U~Ml'.i1!fl':i1~111'U.fllfl~'U1n~ 2 
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.. .. .. .. 

• . .. .. .. . • .. 
• .. .. .. . .. .. .. .. .. .. • .. • .. .. .. .. .. .. .. .. .. ... .. .. .. 
• .. .. .. .. .. .. .. 

e 1lil01"i'l'il'llilf!U1tnYHll01fl'lum1mn1mrn::1::oi'mi.:it1~ 
St 1 'U1L'.lll&'IJ1UJ1ulil.;i (0643389, 1935859) 

St.2 u~L1mh~L;au1.hut'111io (0645582, 1937596) 

SL3 u1n0&11~Taiiiu'11tHLfl"i~011 (0642827, 1936628) 

MlNlr(G ENVIRONMt:!',"l' CONSUL'fAN1' '0,, LTD, 3-2 

u;!it, mi11mn,?1rn <i1iifl 

,uii1.h::muu011 32145/16051 

LJ ,uii1ht muumm.J.mi1.;ibt)fJ,;J 



YI l'HJ ~ 3-1 H" tn 'J YI nil 1 YI fl om 1 wt> 1 m fl hn,1 'i 'H.11 m fl 1 ut ~ 6uvn111 m fl ti 2566 

TSP 24 hr (mg/m1
) PM-10 24 hr (mg/m1

) 

1. u111wu'1tJi11u1P1-:i 1-2/05/66 0.185 0.072 

2-3/05/66 0.210 0.088 

3-4/05/66 0.207 0.085 

2. U1!1W h-:i~1.J'I.Ju'l'I.J!'lllfffl 1-2/05/66 0.208 0.087 

2-3/05/66 0.216 0.089 

3-4/05/66 0.220 0.090 

3. u111winhii'hJ'llt:i-:iim-:inn 1-2/05/66 0.253 0.107 

2-3/05/66 0.266 0.105 

3-4/05/66 0.244 0.095 

tllYl'JflU 0.330 0.120 

.,j 
Yltll u11i'V1 1:1.Jt!-:i 1itJ 1-:i'jtl'I.Jllj''U'Vl t1t1Wlii'1UVl'U~ ,hnlPl, 2566 

tllYl'JjlU :IJ 1~ 'j jl'UtJWil wrn 1 fllfli 'U u 'j 'j 1.Jl fllfl 1 \Plmf 1, tl tin: fllflflW ~ fl'j 'j :IJ fll'j ~ -:iu 'J\Pl ~ti :IJU'n-:J'b'l~ 

., .d 
'ilUUVI 24 'Vl.fl. 2547 

3.1.3 tY1'Uf-Hlfll'j~'J1'i)1~fJWill'V'Hllfllft1in.n·m1fllff!~ijl,!fU1'llilliUJ 2566 

,nm-rnfll'j~'j'J'iJ1\PlfJWill'Vltllfllfli'UU'j'j1.Jlfllfl1w1h-:i1'U~ 1-4 mp,Jillfl:IJ 2566 \11'1.J'J'U 3 mnu 

'VlU17 u111wu'1uilm1P1-:i iiri1 TSP t1tjiw1h-:i 0.185-0.210 mg/m3 1m~iiri1 PM-10 t1tj1mh-:i 0.072-0.088 mg/m
3

, 

u111w 1n~1JtJu'1rn'lllfffl iii'i1 TSP titj'lmh-:i 0.208-0.220 mg/m3 1m~ii i'i1 PM-10 t1tj'lmh-:i 0.087-0.090 

mg/m3 Ui'1~U1!1W h-:i iiitt'U'lltl-:J im-:Jfll'j iii'i1 TSP t1tj'lmh-:i 0.244-0.266 mg/m
3 

1m~iii'i1 PM-10 titj1mh-:i 

0.095-0.107 mg/m
3 

~-:iiiriwtj'lumwcvf mm Jl'U~ ihM'U\Pl 1rlm11 ~" fll'j~n,i11P1~ 1~ tln./'fourvi1Junrnnw cvf 

:IJl~'j JlUtJWill'Vltllfllfli'UU'j'j 1.Jlfllfl I \Pl1J..,r'J, tJ m:1.JtJ'j ~fllflflW~ fl'j'j:I.Jfll'j~-:JU 'J\Pl~tl:IJU'n-:J'b'l~ 'il'UU~ 24 

'Vl .fl . 2547 ~f11l'l'UIPli'ilm~1J 24 i'-:i !:IJ-:i TSP 1J-i1n'U 0.33 mg/m3 !1'1~ PM-10 1J-i1n'U 0.12 mg/m
3 

(~ltlfliYl'j 

mt1~'1.J -:in~ 3) l'J n1:Ymu ~'Vi1m'j~'j'J'iJ1\Pl u\Plt1d1-:i h ~~1:1J~t1'j~flt1u fll'j'i)~~fo-:itliJilli~ 1:1.Jm~'j nw1'.lt1-:inu 

!1'1~U nl 'll ~i'jfl'j ~VIU~l'U tJW ill'Vltllfllfltl Vl.:J1fl5 -:Jfl f \Pl l'I~ ti fll 'j r~:IJ:IJl~ 'j fll'j 'l-n'iitl 'j ~ ff'Vl1l ill'Vl:IJl ntu 1'lf'U 

fll'j r~:IJfll'j mtl'j vJ11u m~U'J'U fll'j1J\PlVtl1J'n'U '1l'U1~Ufltl-:JU1 !1'1~fll'j~\Pl'Vl'j:1Jil71tfoV11-:i'll'U ri.:i1d i111J'l'I.J 

~ .J d,- d jj 

mnW'Vl'UVI 1m-:inn 1uu~tJ 
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11111n mflou n711a !l1,i,1 

3.1.4 i;Y"i'Ufn1t111imuuinuut111\il11i11~flWi1Tt1e>1t11ff1uu11u1t11ff 
q q 

'ill fl 1'1'1 fll':i ~ ':i 1'il111fJ t\l fl WHJl fllff 'l 'U 'U':i':i V1 fll ff 'l 'U '111.:i~ ~ l 'Ul.J 1 'il'U O .:i1J 'il~ 'lJ 'U (I~ tl'U'Vitjll.fl lfll.J 2566) 

Ml'i1mrn11'il111mmwN'U'1~t1t1.:i'Vf.:i11:iJ11 (TSP) 11'1~mmwN'U'1~tJt1.:J'll'Ulf1J1n11 10 1:iJmtJ'U (PM-10) . . 
~l'U1'U 3 ii-mil Muri u111wu1'U'l'.h11f1.:i u1nwh.:i~ti'UU7'Ul'lllfffl 1m~u1nwh.:i1:i.itt'U'llt1.:ilm.:im1 (i.:i 

~111.:i~ 3-2 1m~nJ~ 3-2) 1f1ti'Vi'IJ17 'Ylflflf .:i1m~'Vf.:i 2 i'lfu~l'i1m1~n'il111~~1t1d'lumw'llm~':iill'UflW.fll'Vi 
qJ q cu "'9 q 

tllfllffi'Um':itllfllff111t1i11u~1mh~fllfffltll~fl':i'jl.Jfll'j~.:Jll1fl~tll.Jll'l1.:J'lfl~ UU'IJ~ 24 'Vi.ff. 2547 'l'JfliltllU 

~l'llfllrn':i1'il111 ~.:Jllil11.:i i ttl~'U1l'Yll.:i~U':i~fltl'!Jfll':i 1~tJiju~~ll.Jl.Jl~':i fll':i~ 1~fil'l1'Uf11 ft1Vl.:Jlfl'J .:ifl1f1 l~tl 

1:ui ttl f111 H'1m ~'Yl'IJ~tl'ljl.J'lf'U ~ l 'U fl tll .fl l 'Vitl 1 fllff 11'1~~tJ.:JUilml'vilJI~ l.J~ ll.J ~'Yll.:i u11J' 'Yl~lli flll 1 ~ .:iu 1f1~ tJ lJ 

1JJ ~ ,i o o ,i 'l ,i ,i ,,j a'I • F- 11 "' "' ~ i i 91 91 "' .di "' "' .,; !11 !'11fllll'U~'Ull.Jlll'11 'U'lll.:i~'U l'Vitllu'U mrn11urn1W~'U'Yl'il~lfl11'll'U 'Utl'Ulfl~ 'tt'Utltl'Ylt!fl C}f.:i'Yll.:Jmll'Yl'Yl 

lli flll 1 ~ .:111111 ~tll.J 11'1~'Yll.:J 1 m .:Jfll':i'il~l'l 1 fll':i~11~llJl~l':i~1.:iH'1fll':im1'il1flfJtll.fll'VitllfllfY'l'UII~ '1~tj~ fl1'1 11 

"' ., 'l ,, "' ,, "' 'l lflf11'1'1fl':i~'Yl'IJfl'IJ'ljlJ'lf'U fl'1!fl tl.:Jl.Jlfl'U tltll'Vi tl.:J fl 
,,j _9/ ., :!'IJJ I "1. l'l""' ., l'VitJ'il~'l11'Vll.:JUtJ.:Jfl'Ull'1~11fl !'ll~tl !U '111fl111'1'1fl':i~'l'1'1Jfl'IJ 

'ljl.J'lf'U ifl~l~tl.:J i'U ':i~i'IJ'U tltl~i]'fl 

. . 
od .~ od ._, 'l 'I I od I <Oi ."f' ._, 

m·nn1 3-2 lltYvh'lfll'ilU':ifJUl'VlfJ'IJf..li\fll'ilil'nil1YlfJWill'VHllfllfl \HJ'i'itllfllfl !'U'll'1~'Vlf..11'1-U.Jlil'UtHuil~U'U 

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

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

1-4/05/63 0.174-0.191 0.174 - 0.192 0.216 - 0.229 0.076 - 0.082 0.072 - 0.081 0.080 - 0.086 

1-4/10/63 0.163 -0.172 0.160 - 0. 175 0.208 - 0.220 0.062 - 0.068 0.057 - 0.065 0.083 - 0.086 

1-4/05/64 0.196 - 0.214 0. 190 - 0.215 0.235 - 0.266 0.086 - 0.093 0.085 - 0.090 0.087 - 0.095 

1-4/ 10/64 0.169- 0.184 0.178 - 0.190 0.23 1 - 0.252 0.070 - 0.075 0.071 -0.078 0.081 - 0.087 

1-4/05/65 0.194 - 0.204 0.221 - 0.234 0.238 - 0.248 0.087 - 0.095 0.098 - 0.101 0.098 - 0. I 02 

1-4/10/65 0.166 - 0.189 0.177 - 0.196 0.175 - 0.203 0.062 - 0.073 0.068 - 0.077 0.067-0.078 

1-4/05/66 0.185 -0.2 10 0.208 - 0.220 0.244 - 0.266 0.072 - 0.088 0.087 - 0.090 0.095 - 0. 107 

0.330 0.120 

.,; 
mn '1Jl1'l'Yl 1l.J'ii.:i l~'U,1':itl'Ullj''Ul'l fltJ'UCJf'111'Yl'U~ ~lf)fi, 2566 

m~1grn m~ 1 !l'UfJ w m'Vim mff'l 'Um ':i v1 mff 111vi11 u u1 ~ mffflW~ m ':i lJ fll':i ~ -:iu 1f1~tJ :iJ11 '11.:i'lf1~ 

., "' 
U'IJ'IJ'Yl 24 'Vi.ff. 2547 

'tn.Jl m 11 ~ St. I 

St. 2 'IJll1tll 1H~tl'UUl'Ul'lllfffl 

St. 3 u1nwh.:i1:i.itt'U'llt1.:ilm.:im1 
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Total Suspended Particulates (24 hr) 

mg/m3 

IJ1~lll1'1l = 0.330 mg/m3 

0.33 
0.30 
0.27 
0.24 
0.21 
0. 18 -~ 
0.15 
0.12 
0.09 
0.06 • • 
0.03 
0.00 

J ,191 

• 0. 114 

1·4'VUl. 63 

•
0.172 
0.163 

1·O.fl. 63 

, .214 

0.196 

1·4 Ytfl . 64 

0.184 

. 0.169 

1-4~.fl . 64 

0.204 

. 0. 194 

1·4 'l't.fl. 65 

, .189 

+ 0.166 

1-4~.fl. 65 

atJ~ 3-2 m,~nnt11J1iitJ1JfHlfl11fl'l1il1~fJW.fll't"HllfllflhnJ1·m1tnt1 

1J111WU1Uihu~.:i1u,i1.:i~r-l1uinil'UOslifo1uu 

PM-10 (24 hr) 

mg/m3 

IJ1~lll1'1l = 0.120 mg/m3 

0. 130 
0.1 20 
0. 110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

, .082 

0.076 

1·4'11.fl. 63 

' 

0.068 

1 0.062 

1-4~.fl. 63 

.p.093 

llo.086 

1•4n.fl. 64 

0.075 

1 0.010 

1-4~.fl . 64 

.p.095 

ilo.087 

1•4n.fl . 65 

, 0.073 

~ .062 

1-4~.fl . 65 

JtJii 3-2 (~0) tnl~ttf1t11J1iitJ1JNt1fll1fl'l1il1~fJW.fll'N01fllt11'UtJ11tJlfllt1 

11111wu1uihu~.:i1u,i1.:i~r-l1ui11i'Juo.:iifil1uu 

£ .210 

0.185 

1·4'11.fl. 66 

, o.088 

. 0.072 

1·4'11 .fl . 66 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0. 12 
0.09 
0.06 
0.03 
0.00 

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 

Total Suspended Particulates (24 hr) 

mg/m3 

IJ1flll!l'U = 0.330 mg/m3 

j ,192 

• 0.114 
0.175 

l o.160 

i..215 

0.190 
~ .1 90 
• 0.118 

j).234 
~ .221 : 196 

, .177 

1-4'11.fl. 63 1-4 fl .fl . 63 1-4'11.fl. 64 l-4fl .fl . 64 1-4'11 .fl . 65 l-4Ul.65 

mg/m3 

JU~ 3-2 (9i0) n11rl11AumntJ1.JNtlfll'im1il1vlfJW.fll'Vi01fllfl1im1·m1mft 

1.1111wl1.:i11uuuTU1,nifr1lui1.:i~rhmniluo.:iifo1uu 

0.081 

10.072 . 0.065 

0.057 

PM-10 (24 hr) 

lJ1fllf1'U = 0.120 mg/m3 

0.090 
1

o.085 ,f 078 

II\J.01 1 

.1/,101 

ll!J.098 
j .077 
0.068 

1-4'11.fl. 63 l-4Ul.63 1-4 'It.fl. 64 l-4fl.f1. 64 1-4'11.fl. 65 l-4fl.fl. 65 

' 
JUn 3-2 (9i0) m1rl11Jfo1.11ntJ1.JNtlfll'jv)'i'J{l1vlfJW.fll'Vi01fllfl1'U1.1'i'itJlfllft 

1.11nwl1.:i11uuuTU1,nnnlui'l.:i~rhum9uo.:iif91uu 

~ .220 

~ .208 

1-4'11.fl. 66 

l-4'N.f1. 66 
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Total Suspended Particulates (24 hr) 

mg/m3 

1J191lf1\l = 0.330 mg/m3 

0.33 • • ···········································································································································································································•······ ··························· 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 -~ 
0.09 
0.06 
0.03 
0.00 

~ .229 

• 0.216 

1-4 YUl. 63 

0.220 

t o.208 

1-491.fl. 63 1-4\'l.fl. 64 

, .252 

+ 0.231 

1-491.fl. 64 

~ .248 
• 0.238 

1-4'11.fl.65 

, .203 

~ .175 

1-491.fl. 65 

atJ~ 3-2 (Pia) m1-rl11nomnomu,m1V1'i191~fltlUll'Via1mt1hnJ'nt11mt1 

U111W i "j~ iilih-l'\10-3 ifl1~m1 lucu1~~rhin.119uo~ifo,uu 

PM-10 (24 hr) 

mg/m3 

1J191lf1\l = 0.120 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 

0.086 

1
0.080 

1-4\'l.tl. 63 

0.086 

■ o.083 

1-4 91 .fl . 63 

0.095 

1 0.081 

1-4 ft.fl . 64 

• . 087 

0.081 

1-491.tl. 64 

0.102 

1 0.098 

1-4 ft.fl. 65 

.078 

.067 

1·4 91.tl. 65 

JU~ 3-2 (Pia) fl1l'Wl'ITTOlU'n01JfH1fl11Vl'l191~flWlll'Vialfllt111-tU'l'ltllflltl 

U111W i "j~ iil;;u,ia~ ifl1~n111ucu1~~Nl'U"19'UO~'U9i2'1J'U 

i."266 

0.244 

1-4\'l .fl. 66 

, .107 

l!fi.095 

1·4ft.fl . 66 
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3.2 

3.2.1 0 "" fll'Jvll!Ul-Hll'J 

1111:i'Vl 1ll~-:i 1i'W11rnimh-1l'l ffe:J'WCJfclll'Vl'W~ i1n~ '\'17f11 'j'fl'.i1'il1~'j~i111fftJ-:im~tJ 24 '171 im 

(Leq. 24 hr) 11'1~'j~i1llfftJ-:Jtr-:icy~ (Lmax) trJ'Wnm 3 1'W~ell~tl-:J 'lmh-:i~nrm111t'U'W-:J1'W'fl1lJ1.Jf)~'\Jtl-:J 

1m-:Jf11'j 1rlo1'W~ 1-4 'Y'lt)'l:lfllflll 2566 l~tJH1t11o-:ii'.lo Integrating Sound Level Meter ACO 6236 l~f.J'\'11f11 'j 

'fl'n'il1~ 'l'W111nw~m~11'il~1~f mmm~'Vl11'il7f11fftJ-:Ji-:i '17'W1'W 3 fftll'W ~-:i1rJ'W~~1~tJ1fl'W~m1'il1~r:iwm'Y'I 

tllf11fl'i'W11Htl1f11fl' fitl (i-:J 'j tJ~ 3- l) 
" 

St. l 111 11WD1'W1j111~-:J 

St. 2 11111W IH~tl'WD1'Wl'\J1{Yf) 

St. 3 111 11W 'h-:i hitt'W'\.10-:J lfl'j-:Jf11'j 

3.2.2 

'il7mmnn'fl'j1'il1~'j ~i111fft1-:im~t1 24 '171 im (Leq. 24 hr) 1m~'j ~i111fft1-:Jff-:Jff~ (Lmax) 1rJ'W " . 
nm 3 1'W~o1~0-:i i1'W1'W 3 mnil 1rlo1'W~ 1-4 'Y'ltJ'l:lfllflll 2566 "N'1f11'j'fl'j1'il1~ i'W'fln1-:i~ 3-3 1m~'j1t1-:i1'W 

., "i d N'1f11'j1lm1~l1 'Wfl1flN'W1f)'Vl 2 

I. 

2. 

3. 

' ct q,., q,., .c:161 1"' 
m':iNYI 3-3 ll-H'lf11':iYl':i1il1Yl':i~Yl1.JltltJ.:J !UU':i':itnfllfl UlYlflU't'it'Jllillflil 2566 

., "' ., 
' ' ':i ::YIUltltJ.:J [lYloUIUtl(lfl)] 

"'"' ., ., "' ., 
tlfl1UYIYl':i1il1YI 1UYIYl':i1il1YI 

Leq. 24 hr Lmax 

1J111WD1'W'U1ll~-:J 1-2/05/66 56.0 88.9 

2-3/05/66 56.2 89.1 

3-4/05/66 56.6 89.3 

111 nw I 'j.:J~ t1'WDl'Wt'\.11irn 1-2/05/66 54.7 92.2 

2-3/05/66 55.1 92.6 

3-4/05/66 55.4 92.9 

111 nw h .:i 11Jtt'W'\Jti.:i 1m .:Jf11 'j 1-2/05/66 64.5 102.8 

2-3/05/66 65 . l 103 .6 

3-4/05/66 64.4 102.8 

"1Yl':i!1U 70 115 

lJ1'fl'j i lm~i111fftJ.:i i~flvf 1 itJ 1h~mrYt1w~mrnm'j~.:i1nmio1-Jul-i.:i'b'1~ uuu~ 15 'Y'l.fl'. 2540 

ll'1~lJ1'fl'ji1'Wfl1Uf:Jm~i1Jlfftl.:Jll'1~fl17m~''W"ff~l'Vltl'W'il1f)f11'j'\'11llfi'.iti.:i'tt'W 'fl7lJ1.J'j~f11fl'f)'j ~'V]'j1.:J 

'Vl f 'Y'ltJ7m'fi5rn'b'19111r1~~.:i111~r\'v:w 1h~mfl'57'b'fl'il'il7~1un·m 1'\.-1~ 29 'lil-117flll 2548 
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_, OJ OJ ct 61 <!t 
3.2.3 illuNi1011~1--rn1~1~~1nmN r,.u~e>t!'VUJ1:Ullflll 2566 

,11m-n1m1\9111,11~1::::irnihJ.:im~v 24 'l1'11m (Leq. 24 hr) m1::::nirnii'v.:i\1'.:iir~ (Lmax) l~'W 

mn 3 1'W~tll~tl.:J ~7'W1'W 3 nmil VflJ17 1J111WD7'W'IJ7U~.:i iif'l1 Leq. 24 hr VQiw1h.:i 56.0-56.6 1~~1m1(rn) 

m1::::iif'l1 Lmax t!Qimh.:i 88.9-89.3 1~~11Jfl(ltl), 1Jll1W h.:i~f.l'WD1'Ul'\J1fff1 iif'll Leq. 24 hr tiQi'W'lh.:i 54.7-55.4 

1~~11Jfl(ltl) 1m::::iif'l1 Lmax vui'W'lf1.:J 92.2-92.9 1~~11Jfl(ltl) Ufl::::1J1 nw h .:i hi-nmrn.:i 1 m .:Jfll'j iifll Leq. 24 hr 
"' 

vui'U'lf1.:J 64.4-65.1 1~~11Jfl(ltl) 1m::::iifi1 Lmax vuimh.:i 102."8- 103.6 1~~11Jfl(ltl) ~.:iiif'l1tlVi'Wlf1WC\'1 
"' "' "' 

lJ1\911j1'U1::::'fl'l.Jlfff.l.:J 1~ffvf1l'U \911lJ'U'J::::fllfl'flW::::f1nlJf111~.:Jll1~Jmmtt.:J'lf1~ 'll'IJU~ 15 lUY. 2540 (fl1fl~'U1f1~ 3) 

~fl1'11'U~,irf'l11::::'fl'l.Jlfff.l.:Jl'll~f.l 24'JT11m (Leq. 24 hr) iif'l1ilhJ1n'U 70 1~~11Jfl (rn) 1m::::f'l71::::'fl'l.Jlfff.l.:J\1'.:J1!~ 

(Lmax) iil1n'W 115 1~~l1Jfl(rn) 1m::::iif'lrnQi'Wlf1WCl1lJ1\91117'Wfl1UrJm::::irnii'v.:i1m::::m1:1Ji'Wn::::rviv'W,11nm1 

l111'11 ijv,:i 'tt'U \91 llJ'U 1:::: fllfl'm ::::VI 11.:JVI f 'Vi tll m 1i 1 rn'lf1~1m::::~ .:JU 1~ Jv lJ 'U 1 ::::fl1fl''J 1'lffl'1'11'411J m,n 1'U~ 29 

1i'U11fllJ 2548 ~fl1'11'U~ft11::::'fl'l.Jlfftl.:J'11f1fl11 i1-1u~1m::::Utltllf'Wi'Wfl11J 24 'JT11:JJ.:i ~tl.:J 11-llfl'U 70 1~~11Jfl(ltl) 

1m::::ft11::::irnii't1.:i\1'.:iir~ (Lmax) iil1n'U 115 1~~11Jfl(ltl) l'Jflfltl1'U~l11fl11\9111'11~ 

' _ ~ ct .,,,_ OJ OJ ct 61 I ct I ~ _Of OJ 

3 .2 .4 ! IJ'l U'Unl U'UNtl fl 1 'l ~ ~ ~ 1 ll ~ 'l1il1 ~'j ~ ~'U! i!U-:J g ti 'ti 1-:J'YI N lt! lJ lilt! 0-:Ju il'tJ 'U ti 

'11f1~flfl11\9111'11m::::irnii'ti.:im~v 24 i11:JJ.:i (Leq. 24 hr) 1m::::1::::irnii't1.:i\1'.:iir~ (Lmax) l~'W 

11"1 3 1'U~tll~tl.:J1'W'lf1.:J~~1'UlJ1'1'UO.:J'U,J~'IJ'U (l~tl'U'V'lt)1lf11fllJ 2566) l11fl1'j\,J'j1,J1~~1'U1'U 3 ftill'U ilun 

1Jll1WD1'Wlhu~.:i 1Jll1W h.:i11v'UU1'Ul'\J1fff) 1m::::u111w h.:i 11-llimrn.:i 1m.:im1 (\91111.:J~ 3-4 1m::::1u~ 3-3) 

'V'11J11 l'Jflfl i'.:i1m::::J.:i 2 'fl'lf'U~l11fl1'jl,l'J1'11~iif'lltlQi'Wlf1WCl1lJ1\911j1'W'J::::'fl'l.Jlfff.1.:J i~v.J1 l'U \911:IJU'J::::fllfl' 

flW::::flnlJfl11~.:Jll1~JtilJll'l1.:J'lf1~ 'll'IJU~ 15 'Vi.fl'. 2540 (fl1fl~'U1fl~ 3) ~fl1'11'W~itt'ft71::::'fl1Jlfftl.:Jl'll~tl 24 'JT1im 

(Leq. 24 hr) iifl1!~1-11n'U 701~~11Jfl (rn) 1m::::ft71::::'fl'l.Jlfff.l.:J\1'.:J1!~ (Lmax) iil1n'U 115 1~~l1Jfl(ltl) 1m::::iif'lltJQ 

i 'WI nw C),1 lJ 1\911 i 1 'U fl 11J rJ lJ 1 ::::i 1J I ff tl.:J Ufl :::: fl 11:IJ i'W ft:::: I viv'W '11flfll'jl11 l '11 ijv .:J l1 'U 

V1i''V'lt11m1i1rn'lf1~1m::::~.:iu1~Jv:1J u1::::mm1'lfn,i,11'411Jfl1J7 1'W~ 29 1i'W17fllJ 2548 ~ri111'U~f'l11::::irnii't1.:i 

'11f1fl1111-IU~llfl::::Utlf.ll1'Ui'Wfl11J 24'JT11:JJ.:i ~tl.:J 11-llfl'U 70 l~~l1Jfl(ltl) 1m::::ft71::::'fl'l.Jlfftl.:J\1'.:J1J'~ (Lmax) 11-llfl'U 

115 1~~11Jfl(ltl) l'Jflfttl1'U~l11fl11\9111'11~ ~.:Jllft~.:Jitt'rtt'W11 n,imrnfl1H111'U'U.:J1'U'\Jtl.:J im.:im1i'W'lf1.:J~ 

~1'Um iil ri .:i ~" fl 1 ::::V1ui l'W fl 11:JJi.:i 1 ::::'firnii'ti.:i~vu 111w 'JJ'll'lf'W i fl J1ti r.i.:iJ'W ~ i fl 1 .:i m 1 u~v d1.:i 1 ~ 
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viiin mi1o~rm7flo 01,i'i;i 

,ct ... ~ ct ~ Q.I Q..I ct 1 ' ~ ' ~ _Qf' QJ 

Yll'H.:J'YI 3-4 lu1UUl'YIU1Jli'Hlf111YlvHllUJY1111'.11Yl1:::Yl1JlllU-.:J 'U'll1-.:J'Ylm'Um1'.l'UO-.:JU1'.11'.11J'U . 
.., "" "" 1:::v111mu-.:i [1v1°1u1J"(rn)J 

.., "" .., 
1'U'YIYl111'.11YI Leq. 24 hr Lmax 

.. 
'Yltll 

1-4/05/63 

1-4/ 10/63 

1-4/05/64 

1-4/10/64 

1-4/05/65 

1-4/10/65 

1-4/05/66 

mv111rn 

11mm111l,! 

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

55 .5 - 56.0 54. l - 54.9 64.0 - 65.0 88.3 - 88.8 91.6 - 92.4 102.3 - 103.4 

55.4 - 55.9 54.0 - 54.7 63.8 - 64.8 88.2 - 88.6 91.5 - 92.3 102.2 - 103 .2 

55.0 - 55.6 53 .7 - 54.4 63.5 - 64.5 87.9 - 88.3 91.2 - 92.0 101.9 - 102.9 

55.2 - 55.7 53.8 - 54.5 63.6 - 64.6 88.0 - 88.4 91.3-92.1 102.0 - 103.0 

54.9 - 55.5 53 .6 - 54.3 63.4 - 64.4 87.8 - 88.2 91.1 - 91.9 101.8 - 102.8 

55.5 - 56.0 54.1 - 54.8 63.9 - 64.9 88.3 - 88.7 91.6 - 92.4 102.3 - 103.3 

56.0 - 56.6 54.7 - 55.4 64.4 - 65.1 88.9 - 89.3 92.2 - 92.9 102.8 - 103.6 

70 115 

111'1J'Vl 
1
hJii~ l~'\.l,1'Hltmr'l-l'Vl i'ltl'UCJfml'Vl'\.l\91 ~,n~, 2566 

lJl\91':i!l m :::irnffti~ i~aJ111.l 1.l ':i::: fll fl'i'lru ::: m':ilJ fll ':i~~u1~~mJu11~'lf1~ utl'11~ 15 vrn. 2540 

1rn::: lJl\91':i Jl'l-l i'111Ji'J m:::i 'I.Jiff t1~m1:::t111 :iJiu ff:::1 'VI ti'W 'il l n m':i vi 1mi'.i ti~M u \91 7:iJ'l..l':i ::: mfl'm:::m1~ 

'Vl f l'lt1lfl':i1i':i':ilJ'lfl~l1'1:::~~ll1~~tllJ 1.l':i:::f11ff':il'lffi'il'ill'4lllf1'1fl 1'U~ 29 'li'U11i'llJ 2548 

St. I 

St. 2 111 11ru h~~t1uu'1u1'1J1ffn 

St. 3 u111ruiHiliM'W'Ut1~im~m ':i 
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dB(A) Leq. 24 hr 

lll~ljl'U = 70 dB(A) 
70.0 
65 .0 
60.0 
55.0 
50.0 
45.0 

·········································· .. ,-.. , ................................... , ... , ....................... , ................................................................................................... , ..................... . 

40.0 
35.0 -
30.0 -
25.0 -
20.0 -
15.0 -
10.0 -
5.0 -

56.0 
• 55.5 

55.9 
• 55 .4 

fi. 5.6 
55 .0 

. 55.7 
55.2 

. 55.5 
54.9 

. 56.0 
55.5 

56.6 

~ 6.0 

0.0 +-----+------+------+-----+---- ---+-----+-----l 

l -4'1'i.fl . 63 1-4 fl.fl. 63 1-4 'Vi.fl . 64 1·4fl.fl. 64 1-4 'Vi.fl. 65 1-4 fl.fl. 65 1-4 'Vi.fl . 66 

' ' ' ' .I"' • .I .I':! ... ._, ._, "' "' ._, t ._, I "I 
Jun 3-3 fl'Hnlu'nJ'Ulntl'UfH'lfll'lVl'i1\11Pl'l~Pl'Ull'l'tHliHUJ 24 ,n !ilsl 3 1'UVltll'UM 

dB(A) 

120.0 
LI O.O 
100.0 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

.A 88.8 
88.3 

l -4'1'i.fl. 63 

ul11wu1uihuP1-:i1u'li1-:i~Nl'Ulll\1'UOsl'U\1il1J'U 

_. 88.6 
88.2 

l-4fl.fl. 63 

Lmax 

_.88.3 
87.9 

1·4'1'i .fl. 64 

88.4 

• 88.o 

1-4 fl.fl . 64 

1J1~lf1'U = 115 dB(A) 

_.B8.2 
87.8 

l-4'1'i.fl. 65 

,A 88.7 
88.3 

1-4 fl.fl . 65 

. ' 

6 89.3 
88.9 

1·4'1'i .fl . 66 

_14 f _J _I':! .cf, V U .ct V f 4 
Jun 3-3 (Viti) flHnlu'ltl'Ulntl'Uf.lt'lfll'lYl'n\11Pl1~Pl'Ulfftl.:.19'sl'l'PI 3 1'UYltll'Utl.:.I 

' ... II .'I 'I I ... I "'I _.,. .., 
'U'l l1W\Jl'Uu1UPl.:.I ! 'U 'V1..:lnf.ll'Ulll\1'U flslu\"lil'U'U 

·tnnm'l19J lJ111':iJ1'Ufl11JfJll'J:::~rnfffl.:i 1f1tJJ11,J 111lJ'!.ln:mr1t1w:::mrnm1~.:i111f1~{)lJUM.:i'l119i ~,rtJ~ 15 'YI.ff. 2540 
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1J11ir, 111iiv~111 ?wn v'1tiA 

dB(A) Leq. 24 hr 

1Jl~':ij1'U = 70 dB(A) 
70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 -

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

0.0 

. 54.9 
54.1 

1-4 Vi .fl. 63 

I 

. 54.7 
54.0 

1-4\11.fl. 63 

. 54.4 
53 .7 

1-4 Vi.fl. 64 

54.5 
. 53.8 

1-4\11.fl. 64 

54.3 
. 53.6 

1-4'1'1.fl . 65 

. 4.8 
54.1 

1-4 fl.fl. 65 

. 55.4 
54.7 

1-4'1'1.fl. 66 

atJ~ 3-3 (910) n11v-ln.Au1.UnrJtJ~t'lfll"jgin,11v11~~1.JlffrJ-31iliirJ 24i1li.J-331mi01rl0-3 

tJ111W l 1-311rJU1JlUI ,nan, U'tf1-3~rhumilUfl-3Uil1'UU 

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 

A 92.4 
91.6 

1-4'1'1.fl. 63 

. 92.3 
91.5 

. 92.0 
91.2 

. 92.1 
91.3 

1Jl~lJ1'U = 115 dB(A) 

. 91.9 
91.1 

. 92.4 
91.6 

1-4\11.fl. 63 1-4 Vi.fl. 64 1-4\11.fl . 64 1-4 Vi.fl. 65 1-4\11.fl. 65 

' .ct. 4i" Cl ii Q.I 4I f ct f .ct _Qf Q.I' 

tJ111Wl1'-311'tlUtJ1Ul,mrn,u"U1-3'YIN1U1JlilU'1-31Jil1ltJU 

J,,,.92.9 
""'92.2 

1-4'1'1.fl . 66 
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u1ii,i miiv~i11T,rn i1ti'11 

dB(A) Leq. 24 hr 

lJl~ljl'\J = 70 dB(A) 
70.0 
65.0 
60.0 
55.0 

...... ...• . 65.0 . 64.8 . 64.5 . 64.6 • 64.4 . 64.9 . 65.l ... 
64.0 63 .8 63.5 63.6 63.4 63.9 64.4 

50.0 
45.0 -
40.0 
35.0 -
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 ~ 
0.0 I I 

1·4 YI.fl. 63 1-4 ~.fl. 63 1·4 '1'i.f1. 64 1-4 ~.fl . 64 1·4'1'i .f1. 65 1-4~.fl. 65 1·4'1'i.f1. 66 

f ' ' ' - I.. I -·• - I':! .. ., ., .. .. ., y ., I .,. 
1IJ'YI 3-3 (Vl0) fl11TIIIJ'U.llJl'YltllJNt'lfl11Vl11i1Yl1tYl1JltTtl•:mHltl 24 'V111H 3 1'UVl01\.l0~ ... 

u111w l ·H lil"Hmm~ l flHnn 1mh~~r-hmni-uo~ifo~ir-u 

dB(A) Lmax 

lJl~ljl'\J = 115 dB(A) 
120.0 - ......................................................................................... .. .................................................................................................................. ... .. ....................... . 
110.0 -
100.0 -
90.0 -
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

A 103.4 
102.3 

l -4'1'i.f1. 63 

6 103.2 
102.2 

1-4 ~.fl. 63 

& 102.9 
101.9 

1·4 YI.fl . 64 

A 103.0 
102.0 

' 

6 102.8 
101.8 

1-4 YI.fl. 65 

6 103.3 
]02.3 

'°' y y I '°' y , I .. I 4 _"f' ., 
1J111W 11~ 1ll'HWIJ0~ I fl1~fl11 'U'V1~'YINl'Ullli'Ufl~lJi~lJ'U 

6103.6 
102.8 

1-4 YI .fl. 66 

I 

'ttiJltll'H~ : 1J19l~fl'Ufl11JfJl.l'.i~irnn-v.:i i~vJ11,J 9111J,J~~mffr1ru~mrnm~~.:i111~~m.J1111.:i,r19i u11u~ 15 'Yi.ff. 2540 

un~1J19l~f1'Ufl11JfJ1J~~irnn-v.:iun~r1111Jiuff~1finu~1nm~vi1111i'.in.:iliu m1J,J~~mffn~~'Vln'Vlf'Ylt11m1i~rn,r19iun~ 

~-:1111~~(11J,J~~f11ff~1'lffi~~1\ll'Uf11fl 1'1J~ 29 'fi'IJ11fl1J 2548 
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3.3 

3.3.1 

' V V ~ 

fl 11 '71 ';i 1 il1 v!U'M tlt! tl~ me> 1,1 

0 ~ 

fll';ivllAt!t!fll';J 

u11:i'l'1 111t-:i l~'U 11rnim!'Ul'1 fltl'UCtliHl'l'l'U~ ,hfi~ l'llfll'J\9l'J1'il1~ll'J-:JifmY::;1'Viti'U'\JW::;~iifll'J 

'J::;1um1tl'1n·djti-:i'\Jti-:J im-:ifll'J i~t1°l'H'1fliti-:ii'.itil9l'J1'il1~ll'J-:iifwl::;1'Viti'W (Seismometer) t-n'ti Instantel Model 

MiniMate DS-077 ~ij~~fl11:1Jt1'1:1Jl'Jtl'\Jtl-:Jlfliti-:ii'.in 'l'W fll'J\9l'J1'il1~filfl11lll11tl'4fllfl (Peak Particle velocity) 

'\Jtl-:Jfl~'Uif'UiY::;1'Viti'U11i-:iu~ 0.254 il-a~l:IJ\9l'J /1'W1'¥i ~'W11l ri1m111~ (Frequency) titj'lmb-:i 1-100 1'M\919f 

1rn::;u'l1~-:ifum-:iti~mmf1' (Microphone) f11'11'U~~'J::;iu 140 1~;1u-a (lltl'ti) i~til'llfll'J\9l'J1'il1~ ~l'U1'U 1 1:rn1u. 

~fo u1nWUl'Ul1tl'U'J11'lf,J'JU7'U'l'.l1u~-:i~i-:intjimf1~t1-:i~ey~ ('Vin~ 0643389 \,l ::;1'Utltlf1 , 1935859 l'\1'Wtl) ~wtj 

l'll-:J,llf1~lll'\1'U-:J~l'llfll'J'J::;1U~'\Jti-:Jt'U~im-:im'J 11l'l'11-:il1'U'Vifl'M'\Jti-:J im-:ifll'J tl'J::;mw 850 l:IJ\Pl'J ciiJ~ 

3-4) 

' 
3.3.2 

<V V ~ 

~H'tfl 11 "1 ';i 1 il 1 vi U ';i -I tlt! tl~ n1 e> 1,1 

'illf1fi'tifll'J\9l'J1'il1mlHif'UiY::;1'Vin'W 1rlti1'U~ ~(]1'Jfllfl:IJ 2566 ~-:JVl1fll'J'J::;1u~'\1Ull'l1i'.iti-:i'l'U 
,, 

'111-:1!1-al 17:00 'UlWfll l'llfll'J\9l'J1'il1~fl~'Uif'UiY::;1'Viti'U 3 ll'U1 fitl \9ll:IJll'U1'1'1lW-:J (Transverse) 

(Vertical) 1m::;u'U1t111 (Longitudinal) i-:J\Pll'Jl-:J~ 3-5 u-a::;'Jltl-:Jl'Ufi'tifll'J1lfl'Jl::;tt'l'Ufllflfi'U1f1~ 2 

ll'U1i-:J 

' ' .cl QJ QJ 4 1 'l ,et 
mn:n1 3-5 fH1f1l'jg)'j1i)1vJU'i-:Ji;Y'I-H;Y::;!'ml'Wllfl-:J fl'j-:Jf1l'j '1-Uvlfl'UVUJllillfltl 2566 

"" ., 
i:l'tll'Um'JO'JYI 

'l'ltn/mn 

IWl'lO'lYI 

.. "' l'lt1l'INfli:l'U 

Transverse Vertical Longitudinal 
~ ,, .. 

L UH'Jtll'l.ll'Ul'HJ'U'Ht,Jt)':i 1/05/66 

(17 .00'U.) 

d 
fl'JllJO : Hz 48 

0.255 

0.00054 

29 

0.636 

0.00385 

21 

0.446 

0.00281 

,. 

1J l'UiJ 111~-:I~ i-:it1Q1fl~ 

ll>ltl-:l'niJ'~ 

'Yim 

d 
fl'JllJl':i'Jtl'4fllflt,',:J iJ'~ 

~lflWIHJ~ 

d .d t Clo 

fl'JllJl':i'Jtl'4fllfll 'iHW'l'M 3 '11fl''111-:I 

IIHil~tllfllfl' 

: mm/sec 

: mm 

: mm/sec 0.684 

: dB (L) 100.0 

't'iilltll't'iliJ 
~ 0 QJ & I 0,, ~ .,!t .d. d • , 
l'n.J'l'llf11':i'U'U'Vlf1fll'J::;~'I.Jfl1llJff'Uff~1'Vlel'UllJelfl11lJl'J1el'4fllfl (Peak Particle Veloc1ty, PPV) 

"' , t O .J ~- 1 
lJfll~ -m~ 0.254 mm/sec 'IJ'U llJ 
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U)lnl miiMt11111rn 91flll 

SCAU: 1:501000 

1::-J'H 50\131, 50<1<1D 

luii,h~muuGl'i 32145/16051 
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3.3.3 

'il1f1f1T:i\ol'J1'il1~UH'«ircr:;rn'tl'\.HJ1f)f)l'j'j:;1u~11tl'1mihM'lJtM im.:im'J 1rl'el1'\.I~ 1 'Vlt"JllfllfllJ 2566 

(i.:J\oll'Jl.:J~ 3-5) c;,:ivrn im .:Jf11'J1iillmru1\oltJ'j:;1u~U'J:;mru 160 nhini' w,i.:i111:;ci1.:i ~1'\.11'\.I 1 irmu ~'el 
I j,/ I I I 'JI I 

ti~ 11tl!'U 1'\.ll~ 'el'\.l'J11lt)'J'U1'\.IU1U~.:J'Vii.:i'eltj'lnir1ti ti.:i'Vi-ey~ 9f .:J'eltj111.:J'illf1~ 111 ml .:i'Vivh f)l'j 'j :;1u~'lJ'el.:J'Vill 'Vi 1 m .:i f)l 'j 

liJ. I ~ "" , ~ '\' • I ' ., ' d 
rn'V11.:J~1'\.l'Vlff \ol'lJ'el.:J 1m.:im1 u'J:;mru 850 U.J\ol'J yj1J11 ffll.Jl'Jtl1~fllfl11lJl'J1'el'4fllff~.:J-ey~ (Peak Particle 

Velocity) ,~'eltj'lllllll1i.:i (Vertical) c;.:iiiihvhnu 0.636 il'1iil1J\ol'J /1'\.11'Vi fi1fl11lJ~ (Frequency) flti11vi1nu 

29 1~{\olCJf 1m:;filf11'J'lJ,i~ (Peak Displacement) flti 11vi1nu 0.00385 il"1iiU.J\ol'J i~t1flti1m11J171'el'4fllff~.:JiJ'~ 
' ., 

m~tii.:i 3 U'\.11 (Peak Vector Sum) l'VllnU 0.684 lJ'1iill.lm/1'\.11vi 1m:;m.:JB~'ellf11ff (Air Pressure) flti11vi1nu 

100.0 l~9fl1J'1 (U'el'1) 

1rlml1rn1vmm'J\ol'J1'il1~fi1fl11l.l~ (Frequency) tr.:iir~ ~M'il1nm1m1'il1~'ll111'\.11i.:i (Vertical) ~fl 

A1l'V11n1J 29 1~1\,)C)f '1u1mt1rnvit1unmi1m'fl'ii11'\.lfl11lJ'«llff:;1Y1'el'\.l'illf1f11'Jvi1mi'.iv.:ittll\olllJU'J:;f)lr(f)'J:;'V]'J1.:J 

'Vli''fjt11m1i1rn'lf1~1m:;~.:i111~irvl.l u1:;mm1'lft1'il'ill'4l1Jn111 ill~ 29 1ill17fll.l 2548 (fllflJ:-1'\.11n~ 3) ~ 

ti111'\.I~ 'l..rti1m1l.l~ 29 1U\olci1 t1tlll'1..rflti1m1l.l111'tl'4fllflt1'.:J"l'~ '1~1111nll 36.4 il"1ii1l.l\ol'J /1m'Vi 1m:;m1'lli~ 

'111111'\.I 0.20 il'1iilll\ol'J u~'lll'lJtU:;~ti1m11J171'el'4fllfl tr .:iey~~9l'J1'il1~ ,~'il1.:J'il1f1f)l'J'J:;1u~u11llfli' .:i~ iiA1 

1vi1nu 0.636 il'1iill.J\ol'J /1'\.11'Vi 1m:;Alf11'J'lJi~1vi1nu 0.00385 il'1iiU.J\ol'J i.:itl'll 'i):;111ll '1~11A1~\ol'J1'il1~ ,~ 

u.:ifl.:ii1A 1v tj'l lllnru cvf m \ol'J ill'\.! fl 11l.l'«ll ir:;1Y1Vll 'il 1n nnvi1111 i'.i'tl.:i \olll.lU'J:; mrYm :;V111-:i'Vli' w t11 m 1i'J 'J l.l'lfl~ 

1m:;~.:i111~irv:1.J u1:;mff'J7'lff1'il'il7'411Jf1111 ill~ 29 1i'\.117fll.l 2548 i.:inri11 ri1llA1m.:iti~V1mrY (Air 

Pressure) ~\ol'J1'il1~'1~i.:inri11'U
1
N~'\.I iiA11vi1nu 100.0 1~9fl1J'1 (ll'el'1) tl'll 1rlml1m1mm.Jt'Vit1unrn:;ium1 

vi1"11 tl'lJ 'el.:Jfl ~'\.I '1l.Jtl~'il1nm11 :;1u~ 'ii 1 nfl 11lJi.:i'lJ 'el.:i1 uv.:i u 11 n~11A 1~\ol 11'i11~, ~'il1.:i'il1nm11 :;1 u~ a.:ifl.:i'el tj 

'llllf1tl! CV,~'i):; '111n'el 1..r1n~m71Jlfftl111tl~'el~ .:iu~nirf 1-:J 'l~ '7 1m:;u.:i11ll1Al~i1n11A1tr .:icy~ [ 140 l~9511J'1 

(U'tl'1)] ~rl1tl' nm1 mi'.iv.:i1t1'lJ'el.:JU'J:;1V1rYff11i'i'tllll1 mti'tll.li'u '1~ (fllflJ:-1'\.11n~ 3) 

' ' 
3.3.4 

_ I _ I':! .::I OJ OJ <!I ~ I .::I I ~ _..,, OJ 

tl'"'jlJ!lJ"'jf.JlJ!'YltllJNtlfll"'j~"'j1'\l1~rl1UJtYUtY~!'Yle>U!U'ti1-;i'YIN1UlJ1'ilUtl-;tu'il'illJU 
q q 

'il1f1J:-IM1'J\ol'J1'il1~fl11lJ'«llff:;1Y1'el'\.l,ll'lh.:i~~l'\.llJl'il'\.ll1.:J'U'il~'U'\.I (l~'el'\.IW(JllfllfllJ 2566) 

~1'\.11'\.I m.nu ~'el u111ru'U1'\.ll~'el'\.l'J11lt)'J'U1'\.IU1U~.:J~i.:i'eltj'lnir1tit1.:i~ey~ (\ol1'J 1.:J~ 3-6) c;.:i1rlm11m1J:-1"1f)l'J 

\ol'J1'il1~fi1fl11lJO (Frequency) filfl11l.1171'el'4fllflt1'.:J"l'~ (Peak Particle Velocity) m1:;m1'lJ,i~ (Peak 

Displacement) '1 Ul lli t11Jl'Vit1u numru CV, l.11\ol'Jl)"1'\.lfl11lJ'«lliY:;1Y1'el'\.l'il1f1f)l'Jvi1mi'.i 'el.:J \olllJU'J:;f)lr(f)'J:;'V]'J 1-:J 

'Vlfyjt11m1i1rn'lf1~1m:;~.:i111~irvl.l u1 :; mm1'lfn'il'ill'4l1Jn1111'\.I~ 29 1i'\.117fll.l 2548 wu11 'YJflfli'.:J~\oln'ili~fl 

A1tlQ'llllf1tUCV,lJ1\ol'J!lll~fi111'\.I~ (fllflJ:-l'\.11f1~ 3) ri1llfl111Htl~Vlf11fl' (Air Pressure) ~\ol'J1'il1~'1~ 1rl'eltl1m 

llli t11Jl'Vit1unrn:;ium1vi1'17tl'lJ'el.:Jfl~'\.1'1lJtl~'il1 f)f)l'j'j :;1u~'il1f1fl11lli.:Jlfftl.:J W1J11 A1~91 'J 1\11~ ,~'il1.:J'il1 f) 

f)l'j 'j :;1u~ f).:Jfl.:J'eltj'llllf1t\!CV,~'i):; '111n'el 1..r1n~fl11l.Jlfftl111tl~'el~ .:iu~nirf 1-:J ,~ '7 1m:;u.:i1iJl1Al~i1n11A1tr.:iir~ 

[140 1~951'1.m (U'tl'1)] ~rl1tl'nm1mi'.iv.:iu1'lJ'el.:JU'J:;l'VlrYiY11i'i'tlll.l1mtivl.lfu'1~ (rnnmrn1flJ:-1'\.11n~ 3) 

U'J:;f)'e)1Jfl1J 'lll fll'j H1\oltp:;1u~'lJ'el.:J 1 fl 'j .:i f)l 'j 'i):; ti111 '\.I ~I 1'11 ~II '\.J'\.l 'el'\.llm:;1iJw1h.:i1:; v:;11'11i'\.l '7 l'Vl 1tl'l1 
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w 
I .... 

--.,I 

11111n 111uB~1m1na li1nA 

Vml-3~ 3-6 n.RmJ1'nl'.11JfHlfll'Jm191Ylll'l-3Num:1iit1u'llt1-3lfl'l-3fll'j1U'u1-3~fhUl.119U0-3'U99'UU 

.. ., 
fftllU~l'Jil'Jvl 

Q ,, ct ,, d:. I ,, 

I. 1J'.i!'JW'I.Jl'Ul'Hl'U'.i11Jt)'.i'I.Jl'U'U11l~N'Vlfl.:lelQ!fl'1 

l~t1.:ilit1~ 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

... .. ., 
lvl0'1l'Yl~n;:,-;ivi 

2/05/63 

(17.00 'U.) 

2/ 10/63 

(17.00'U.) 

2/05/64 

(17.00'U.) 

1/10/64 

(17.00 'U .) 

1/05/65 

(17.00 'U.) 

1/10/65 

(17.00 'U.) 

U'l!'Jllil'I! 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

11 

34 

12 

10 

12 

13 

8 

15 

19 

30 

39 

15 

30 

49 

50 

41 

47 

37 

. 
., ., ... 

mrnn~l'Jil'Jv!Ul•:m'l!ff:::l'fl0'1! 

(V .:::t.:::t (V 

vi'ti'l!'fl~n;:i-:ivi 

Peak Particle I Peak Displacement 

Velocity (mm/sec) I (mm) 

0.288 

0.351 

0.574 

0.448 

0.257 

0.511 

0.506 

0.189 

0.252 

0.236 

0.506 

0.329 

0.379 

0.571 

0.316 

0.256 

0.383 

0.256 

0.00521 

0.00258 

0.00932 

0.00716 

0.00403 

0.00769 

0 .00814 

0.00002 

0.00528 

0.00104 

0.00163 

0.00346 

0.00201 

0.00184 

0.00336 

0.00029 

0.00117 

0.00018 

Peak Vector Sum 

(mm/sec) 

0.637 

0.589 

0.633 

0.526 

0.585 

0.462 

Air Pressure 

dB(L) 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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w 
I .... 

00 

u1irn milo~1m7110 li1fijij 

fll'iH~ 3-6 1mamnt11JNilfll1ffnil1v1111.:i~inr::::1fiau'Uel.:i 1 fl1 .:Jfll'I 1u~1.:i~~rnmiluo.:iif il~ii'u (~a) 

~ ~ ... 
Nl.'lfl11v1n'il-:iv1111-:mun::amrn 

,v .e:lQ CV .. ~ 4 <=t ,v 
vl'll'U'nvl'I'J'il'Jvl 

nornvin,i-:ivi lv10'U'nv'l'I'J'il'Jvl ll'U'Jllfl'U 
Frequency Peak Particle I Peak Displacement Peak Vector Sum 

(mm/sec) 

Air Pressure 

I, Ull10!'UTUl1eJ'U'il'l,J~'j'Ul'U'Ulll~~~l:i'elQimr 

1i'it1~o/1"3'~ (~'el) 

1/05/66 

(17.00'U,) 

Transverse 

Vertical 

Longitudinal 

"' 'tUll u11'i'Vl llJ~.:i 1~ui1rntmlui fltiwimrnu~ 111ti11, 2566 

(Hz) 

48 

29 

21 

Velocity (mm/sec) I (mm) 

0.255 

0.636 

0.446 

0.00054 

0.00385 

0.00281 

0.684 

m.n m 'tt "l i~mhmnfovirnhJ::::ium1:1.Jtl'w:r::::1vit1u1rlt1m1:1.J1~1mpnfl (Peak Particle Velocity, PPV) flfi1i.:i111,i 0.254 iJci~1:1.J1111oit11m'Vi ~uitl 

MINING ENVIRONMENT CONSUL TANT CO., LTD. REPORT: MM _M9: MAENGTANSAN/2023/MA Y rr ABLE 3-6.DOC 

dB(L) 

100.0 



3.4 
., 

~ d o 

fll11Afl'il~'t'iflWill'VfUl 
'I 

3.4.1 
0 ~ 

fll'i~lA'U'Ufll'i 

u11'i'Vl i:u~~ 1i'Ul1'Hl'Ulu'tJ'Vl fltJW!it'lll'Vl'U~ ,i1ti~ Ml'l'1mnnui1tid1~J1~1~'U ,i1m'U 2 fftllU 

fltl titiif1'fl::f1ti'U'Utl~ im~f11'.i ('Wtl~ 0643389 'fl::1'Utltlf1, 1936712 l'Vi'Utl) llt'l::M1t.ll'VlUtl~ ~l'U'Y1fl''fl::1'U'flf1 

1~u~M (0643302 'fl::1it-ere:1n, 1936579 l'Vi'Uti) 1m::~wnrnJ1M~it ,i1it1'U 1 ffmu flti J1rn~1t'lu'1it u111~~ 

('Wtl~ 0643389 'fl::1'Utltlf1 , 1935859 l'Vi'Utl) 1rlti1'U~ 4 'Vl{lllfllfllJ 2566 (lU~ 3-5) ~~f11'Jln1Jlm::f11'J 

C\ o'tlfl~o.:::\ 
1lfl'J l ::'l'f'U'U 1~~l l'U'Uf11'j'fl l 1J1Jl'fl'J~l7'U'Utl~ APHA-A WWA-WEF (Standard Methods for the Examination of 

Water and Wastewater ; 21
st 

edition, 2005) i~llff~~ I flit'fll'.il~~ 3-7 

' ~ 
ct t::l&::1 a v , .c\.c":t ,C\ d u v , o 

m ·n3n 3-7 mw1-:i 1 fi m ·n nu YI 1 ti tn-:i 1 fi m n I Frn:; 'Yi 1m:; m 1 ·rn 1rn.r m 'Vim ti t1 H m 

u .. u 
~'ll'l..lfll'llll'l'Jil'J~ 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

" u ' fl1'llll'Ulll'J0tlH 

gJ ., 

'11-:J~fl 

gJ ., 

'11-:J~fl 

gJ ., 

'11-:J~fl 

gJ ., 

,n-:i~n 
gJ ., 

'11-:J~fl 

MI NING ENVIRONMENT CO SULTANTCO., LTD. 

u u ' C\.c:14 G 
11 l'l'lfl'llltT .fll't'illl'J0tl H 'Jfi'Jltl'll::'11 

- Electrometric 

,d 
U'b'W'I.! - Nephelometric 

,d 
U'b'W'I.! - Dried at 103 -105 °C 

, d 
U'b'W'I.! - Dried at 103-105 °C 

, d 
U'b'W'I.! - EDTA 

,d 
U'b'W'I.! - Turbidimetric 

1fo.1 HCl l'1 pH<2 - Phenanthroline 

.. 9 gJ 

l~lJ HNO3 11'1 pH<2 - AA-Direct 

.. 9 gJ 

l~lJ HNO3 l'l'f pH<2 - AA-Direct 

l~lJ HNO3 l'1 pH<2 - AA-Hydride 
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d .., , t 
~litLO\JGl1£1fl1~'1.!1 

tie1in&ttne1umHLA'H01':f (0643389, 1936712) 

St.2 'H1flL'Vl'Ufllilft1UiiAOlt'lUOlfHilfl~1ef ( 0643302, 1936579) 

St.3 J1mt11fl'U1UJ1LLfH (0643389, 1935859) 

MINING ENVlRONM£NT CONS LTAN1' ··o. , LTD. 3-20 

SCALE 1:501000 

1:111 50-131, 50-l-lll 

,uiitl·mnuum1 32145/16051 

D ~uiitl1t muuG1·mthmi1~LAfl~ 



3.4.2 

,::i~QJd ,=-1, Clo r1 ~QI d oa.-

'fftll'U ll.ltl1'U'Vl 4 ~(jll.fllfllJ 2566 W-H'lfll';i\il';i1'11lffil::;l1fJWfll~'Ul~~\ill'H:i'Vl 3-8 111:l ::; 3-9 \illl.11:ll~'l.J 1m::; 

'j lfJ~l'U~i:lfll ';i1lffi l ::;M'l'Ufllfl~'U1f)~ 2 

' " .e1, ~ rJ o ~~G\ a 
\!ll'H~'YI 3-8 fHlfl1'1\!l'i1'011fl'n::;'11fJWill'YfU1H1~'U l'Ul~tl'U'YUJllillfll.J 2566 

QJ _q c::f CV I 

'JU'Yllfl'Ulll'JtltlH 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sul fa te 

Total Iron 

Lead 

Cadmium 

Arsen ic 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 

: mg/L Fe 

: mg/L Pb 

: mg/L Cd 

: mg/L As 

.Q ' : Nilfll'nlfl'il::'HtJf.ll.flll'iUl 

4/05/66 

7.7 

1.30 

<5.0 

400 

80 

24 

<0.005 

<0.005 

<0.001 

<0.001 

91 d. 91 .Q QJ 

'H'Jtlll'iUtllll llllU'Yll'llll::'JU\llfl 

1ar.1.:i1~ 

4/05/66 

7.7 

120 

83.0 

750 

225 

315 

0.975 

<0.005 

<0.001 

<0.001 

,. 
'Yim 1IhTV1 h,~~ &w'1THJ'Ull!'U'l'l fltl'U'll?lll'Vl'Ut 111nfl , 2566 

5.5-9.0 

~50 

9,000 

~0.2 

~0.03 

~0.25 

SI SI ' I 

lJl\il 'Ji l'W'Wl'vi~vh ::; rntJ tJtlmlln h~~l'U 1h ::; mrYm~m1~~\ilfl1'1-1f)'j' 'jlJ ~U'l.J'Yi 2 'Vi.f'f. 2539 

5.0-9.0 

~0.05 

~0.005 

~0.01 

lll\!l'iilt!" : 

llllll'i!l'l,l' : lll\il 'Ji l'Wf.!Wm~ii, th~u (th~t.f1'1'1~ 3) tl'J~f11f'fflru~m'JlJf11'J~~1nflim.11111~'!f1~ ~u'l.J~ 8 ~.fY. 2537 

'ttlllf.ll'H\!l : ND : Not Detectable . 

3.4.3 
., 

-• ..,. c/ 0 ..,. ..,. , ~ 
~lUNtHll'l1!fl'll~'ttrJWfll'VfU1N1~U U!~e>U'tU]'i:tfllfl'll 2566 

,i1nm111m1::;Mf.!Wi11~tl1'1u'l.foin\il::; f1tl'U'lltl~ tf1Hf111 ~'l.J17 iifl l pH , Total Suspended 

Solids , Total Dissolved Solids , Lead , Cadmium 1rn::; Arsenic tJtj'lmnWCl1lll\il'J!l'W~fi1'Vl'U~ 1rlm.i1m 
'J) 'J) I I 

1tlfornliv'llfl'l.Jlll\il 'Jj l'Wtl1vi~ih ::; rnvtJtJn,i1n h~nu. tl '.i::; mfl'm ::; '1'1 '.i1~tl\ilff1Mmrn ~u'l.Jli 2 ~ .fl' . 2539 

ff7l1'fof17 Turbidity ' Total Hardness ' Sulfate 1rn::; Total Iron lJl\il'.ijl'UV~11rMnll1'U~f17H 

'luri1'U'lltl~f.]Wfll~J1-n'1m~ul'J~ ~1uvifl'\ild'u\ilm~mM ~'I.J11 iil'i1 pH , Lead , 

Cadmium 1rn::; Arsenic tJtj'lumwcvi'm\il1j1'U~fi1'Vl'U~ 1rltJtl1m1llil'J'l.Jllil'J'I.Jtl'I.Jlll\il'.i! l'UfJWfll~J 1th~'U 

('l.h ::;1m1~ 3) \il1l.11.h ::; mfl'AW ::; m'.il.lf111~~111~irtll.lll'\1~'l/1~ ~U'I.J~ 8 ~.fl'. 2537 ff1'1-1 7'1.Jf11 Turbidity , Total 

Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1rn::; Total Iron mm11uv'~i1?l~ 

firnu~l'i,H 
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cv.i:tc;f CV I 

'JU't111)1Jff.ltll'.IH 4/05/66 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.8 

19.4 

6.4 

470 

275 

113 

0.88 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 

:'.S 600 

:'.S 300 

:'.S 200 

:'.S 0.50 

:'.S 1,200 

:'.S 500 

:'.S 250 

:'.S 1.0 

:'.S 0.05 

:'.S 0.01 

:'.S 0.05 

Sulfate 

Total 1ron : mg/L Fe 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

<0.005 

<0.001 

<0.001 

~-e:i-:i'hJj°jrnv 

~ti.:i'h.Jfaav 

~ti.:i i:Jiirnv Arsenic : mg/L As 

~in : ·1.fhi'Vl LlJii.:i l~'I.JLTHJ'l.m!irvi' flel'I.JC~fll1'Vl'I.J~ i,n~, 2566 

i.11v1111u111 
: lJl'Pl'Jil'I.JfJtuflTmhu1~1"~W'I.J11sm th~mi'l'm~m1.:iei91m'Vlm11J utl''I.J~ 12 vrn. 2542 (mrucvi'n1'Vlu~~1'Vlm~ff1J) 

mv111rn'21 
: lJ191'ail'I.JfJtl!fll'Vnl7'1.Jl~l"~W'I.J1lflfl ·1.h~mi'l'm~'Vl':i1.:Jej91"1'l'Vim ':il.J Utl'I.J~ 12 'VU!'. 2542 (lnrucvi'ei"4 h1Ju.:iq~) 

., 
_ I "" cl o 61 ii"" , <!! 

3.4.4 irlUf-H1fll11!fl'il~'ttrJWfll'Vfl-.!l !(il~'W U!~el'W'VU'llWlfllJ 2566 

,11f1m111m1~1-1 ~ urnwn.l 1rn~1r11J1'\.Jil 111~.:i 'Vl1J11 l'.l f1i'l1il ~9171,i11fl 11~1-1ih110tj'l'\.Jmru cvi' 

lJ1917Jl'\.J~tum'Vll11rn~1ri~H1J1im1 911mh~mi'l'm~'Vl11.:i~91m'Vlmrn uu1J~ 12 Vi .fl . 2542 (~rnf1ff17 

fllfli:-l'\.J1f1~ 3) ~l~f11'11'\.J~lf1rucvi°v'4 im.J\)'.:icy~ H 'lmh'\.J'U0.:J1.ITlJltu Total Suspended Solids lJ1917j l '\.JV.:J 

i1Ji~n1l1'\.J~f11 H 

3.4.5 
., ' _ I':! ,:! _,,. cl O 6l t q t ~ _Of <U 

fll'i!1J'itl1Jnltl1JN!lfll11!fl'il~'ttflWflll1'Wl!'W'ti1~flNl'WlJlil'Wfl~uilil1JU 
Cl Cl 

,11 f1 i:-i ri m111m 1~ 1-1 ~ru m'Vlll 11.Jvi f191 ~ f1V'\.J 'UtJ.:J 1 fl 1.:if1u 'l '\.J i1.:i ~ r11'\.J m,i'\.J i'i.:i,!,i ~u'\.J 

(1$iv'\.J'Vlt]1'lfllfll.J 2566) llff~.:Ji.:J91Ul.:J~ 3-10 llr!~Jtl~ 3-6 'Vl1J1l l'Jf1i'l1U~9171'11lfl11 ~1-1nfllflQ'l'\.Jlf1tucvi' 

lJ1917jl'\.J ~ n111'\.J~ 1rlml 1m1m urn Yi t11J fl1JlJ1917 Jl'\.J tl1vi.:i~1~rn uvt1f1'11 f1 i 1.:i.:i1'\.J 911:1.Jtl 1 ~mflm~m1.:i 

~91ff1'11m7l.J U'IJ1J~ 2 Vi.ff. 2539 (fllfli:-l'\.J1f1~ 3) 11~mh.:ii1~m:1.Jm.:i 1m.:im1ilJnf1utlrlvutl1i'\.J'Uflif1 

' ,1 di i 0 
"" "" 'i 9J 1: 'l ' ., i "" 9J 91~f1fl'\.Jflflf1fffllll'\.J0f1'Vl'\.J'Vl f1Hf117 ~tll~~'U l ~ l.Jl'Vlll.:!1191 '11'\.Jl '\.J1Jfl~f191~f1fl'\.J '\.Jf117U~'Vlrnlff'\.J'Vll.:J 

"' 
j/ I I j/ I 

'U'\.J ri .:iu 'i I vi 1tl''\.J ; .:ifl w111,i ~ i lJ1 ii~ i:-i rim ~ 'Vl1J~ v iY .:i111~~V:1.Jfllt1'\.Jt1f1vi'\.Jli i m .:im1 u~v1h.:i i~ 

1 '\.J tr1'\.J'U0 .:iJ 1 t11'Vll!t1~ ~1'\.J 'VirY91~1'\.J 91 m~u.:i ill '\.J'1h.:i~ r11'\.Jm '1'\.J i'i .:i,!'il ~U'\.J (1$iv'\.J 

'Vlf1'j,jfllfll.J 2566) llff~.:ii.:i91U l -:J~ 3- 11 llrl~'a tl~ 3-7 'Vl'I.J11 'Vlf1i'IIU~l'llf1179171,l1lfl11~1-1"fll0~'l'\.Jlf1tucvi' ~1 qJ q qJ 

:1.J1917jl'\.J~flHll'Vll11~1~'\.J (tl1 ~m'Vl~ 3) 911mh~mflfltu~mrnm1~.:i111~~0:1.J1111.:i'!l1~ uu1J~ 8 Vi.fl. 2537 
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ui !l't1 mile~1m7na 1i1tl'R 

ri1'11f 1JfJtU fl rnJ 1rn~1-au'1u u111~~ i u 'li-N~ ~l'W m,iu ~~ u ,i~uu (1$hrn'V'l t)'l:l fllfl lJ 2566) 

llff~~i~\91l'n~~ 3-12 11-a~ JU~ 3-8 'V'l1J11 l1Jni'lf-u~'l'i'1mrnn,111m1~Mii~w~iumructi'mm!l'Wf.JtUfll'V'ltl1 

rn~1-a~H1J11m1 \9171Jtl1~mfl'm~'V111~'Q\91ff1'11mrn uu1J~ 12 'V'l.fl'. 2542 (fllflH'W1n~ 3) ~i;n1'11u~mructi' 

t1'41m.Jt1~ir~ H 1~tJ'V11~1J11J'Vl~llin'l:ll~~ll1~irtllJ ll'1~'Vll.:J 1m~fll'j,J~'l'llfl11~~\?lllJla11~1~H'1fl11\91111l 
"" .,, , ' "" •"" 'l' <!IIJJld IJJ9'da'19' J 
11m1~1'T 'UU\91"'1~t)~fl1'1 11lf1~HM1~'V11J1llnfl11~ll'U'U~l'U'Utl~ !flHfllrnltJ !lJ l'V'ltJ,J~ !~lf11Jl1J'U'Utll,j"'1'Y'l'W!l'W 

ll'1~1'Tlll'U 1'Vll~Utfl'U'Ut\)1'Tl~ ti 1 ui 'Utl'Ulfl\91 

QJ ,::::t c:a: QJ ' 

'JUl'llll'U\ll ';HlfJH 

'VH]'lsJfllfllJ 2563 

~'1lfllJ 2563 

lH]'lslfllf'llJ 2564 

~'1lf'llJ 2564 

'VH]llfllf'llJ 2565 

~'11f'llJ 2565 

'VH]llfllf'llJ 2566 

.,. 
nm 

mm;im 

mmu'ti~ 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L Cd) (mg/L As) 

7.6 

7.8 

7.7 

7.9 

7.6 

7.8 

7.7 

5.5-9.0 

2. 16 

18.5 

2. 10 

2.1 2 

11.9 

26.1 

1.30 

Solids 

(mg/L) 

ND 

9.6 

<5.0 

<5.0 

6.7 

7.0 

<5.0 

$so 

Solids (mg/L 

(mg/L) CaCOJ 

678 

448 

788 

5 12 

90 

275 

400 

$3,000 

270 

16 

370 

155 

34 

30 

80 

SOJ 

496 

205 

572 

408 

18 

75 

24 

1J11l'Vl 11.J-d~ 1vu 111t1mu'm{ flt1'W'!fm1V1ui ,11n~ , 2566 

<0.005 

0.049 

0.090 

0.566 

0.209 

0.423 

<0.005 

<0.005 

<0.005 

0.006 

0.007 

0.009 

<0.005 

<0.005 

$0.2 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

$0.03 

'JI 'JI ' ' 

l.l1\911!7'W'WTvi~-vh~rntit1t1n,i1n h~~l'W tl1~m@1~'Vl'i'l~'Q\?lfflMnn1J uu1J'Vi 2 'V'l.fl'. 2539 

ND : Not Detectable 

<0.001 

0.0041 

<0.001 

<0.001 

0.002 

0.001 

<0.001 

$0.25 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

NTU 
600 -
550 
500 -
450 
400 -
350 
300 
250 
200 
150 
100 
50 
0 

mg/L 
110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.6 

'Yi.fl. 63 

2.16 

'l'l .fl . 63 

ND 

'!'I.fl. 63 

ll11111flU = 9.0 

7.8 

17 
SJ11111flU = 5.5 

111.fl . 63 

18.5 

-
91.fl . 63 

9.6 

fl.fl. 63 

11111n 111iloa111no li1tiR 

pH 

7.7 7.9 
7.6 7.8 7.7 

'Yi.fl. 64 fl.fl. 64 'Yi.fl. 65 fl.fl. 65 'Yi.fl . 66 

Turbidity 

2.10 2.12 11.9 26.1 
1.30 

r---, 

'l'l.fl. 64 111.fl. 64 '!'I .fl. 65 111.fl. 65 'l'l.fl . 66 

Total Suspended Solids 

ll11111flU '.>SO mg/L 

<5.0 <5.0 6.7 7.0 <5.0 

'l'l .fl. 64 fl.fl. 64 '!'I.fl. 65 91 .fl. 65 'l'l.fl. 66 

. .. . 
_I"' _J _ t:c! "' "" J o , .., ~ 'l , "' , 

JIJ'YI 3-6 fl11TillJ'JtJ'Ul 'YltJ'UUtl~-:JNtlfll'J\!'111il1l fl'Jl~'t'lfJOUll'Vt'U 11.n>~ fl\!'l~flfl'U 'llfl-:J I fl'J-:J fll1 ! 'U'll1-:J'YINl'Ulll 

o-:iif il1uu 
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11111n llfilll~lfl7ll!D 1flffA 

3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

mg/L Total Dissolved Solids 
____________ illPl-,§1'11 :>3,000 mg/L ______________ _ ______________________________________ _ 

800 
600 
400 
200 

0 

678 

Yi.fl. 63 

mg/LCaC03 

400 

350 

300 

250 

200 

150 

100 

50 

0 

fl.fl.63 

mg/L S04 
700 

600 

500 

400 

300 

200 

100 

0 

'l'l.fl. 63 

448 

Pl.fl. 63 

Pl.fl. 63 

Pl.fl. 63 

MlNING ENVIRONMENT CONSULTANT CO., LTD. 

788 

Yi.fl. 64 

370 

'l'l.fl. 64 

572 

'YI.fl. 64 

512 
400 

275 
90 

Pl.fl. 64 Yi.fl. 65 Pl.fl. 65 Yi.fl. 66 

Total Hardness 

Pl.fl.64 'l'l.fl. 65 Pl .fl. 65 'l'l.fl. 66 

Sulfate 

Pl.fl. 64 '1'1 .fl . 65 Pl.fl , 65 'l'i.fl.66 

Jil~ 3-6 c9ia> 
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20 
mg/L Fe . 

18 

16 

14 

12 -
10 -
8 . 
6 

4 

2 

0 

mg/L Pb 

0.5 

0.4 • 

0.3 

0.2 

0.1 -

0.0 

<0.005 

'fl.fl. 63 

<0.005 

'fl.fl. 63 

mg/L Cd 
0.05 

0.04 

0.049 

fl.fl. 63 

<0.005 . 
Ill.fl. 63 

Total Iron 

0.090 0.566 0.209 0.423 <0.005 - . 
'fl.fl. 64 fl.fl. 64 'fl.fl. 65 fl.fl. 65 'fl.fl. 66 

Lead 

>Jllll1jl'll ~0.2 mg/L 

0.006 0.007 0.009 <0.005 <0.005 

. 
'11.fl. 64 Ill.fl. 64 '11.fl. 65 Ill.fl. 65 '11.fl.66 

Cadmium 

u111119m ~0.03 mg/L 

~~ ·----------------------------------------------------------------------------

0.02 

0.01 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

o.oo 

'11.fl. 63 Ill.fl. 63 'l'l.fl. 64 111.fl.64 '11.fl. 65 Ill.fl. 65 'l'l.fl. 66 
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mg/L As 
0.40 • 

0.35 

0.30 

Arsenic 

il l lll1Sl'U ~0.25 mg/L 

0.25 ·---------------------------------------------------------------------------· 
0.20 

0. 15 

0.10 

0.05 . 
<0.001 0.0041 <0.001 <0.001 0.002 0.001 <0.001 

0.00 

YU'l. 63 Ill .fl. 63 -rt .fl. 64 Ill.fl. 64 -rt.fl. 65 Ill.fl. 65 -rt.fl. 66 
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' w 
i::t _f.:! .ct ~ d o 91 .ct ii ~ Q.I i::t 619.I 

Vll':iNTI 3-11 IIJ'H.llJITitlUfHlfll':iVl':i1il11fl':il:::'11flWill't'l'IHtt1tll't'l'I-UJvl vll'UTiflVl:::1'\.!Vlflliltl.:J !YI 

Q,.1.ef,QQ.1' 

'JU'Yllfl1Jmtlt1N 

Vl(j'l;Jfilfll.l 2563 

~'ftlfll.l 2563 

Vl(j'l;Jfilfll.l 2564 

~'17fll.l 2564 

Vlt]'l;Jfllfll.l 2565 

~'11fll.l 2565 

Vl(j'l;Jfllfll.l 2566 

illVl':ifl'U 

pH 

7.8 

7.9 

7.6 

7.7 

7.8 

7.9 

7.7 

. 
1 ' .=:i ' .dl ,.,Qf u 

'U'l11.:Jl'lfll'I.Ull0.:Ju il'llJ'U 

.. ' fHI ill WI 'n,1 'J lrl 'fl:: 'H 

Turbidity Total Total Total Sulfate Total Iron Lead Cacbnium Arsenic 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L Cd) (mg/L As) 

0.93 

17.6 

11.1 

228 

9.90 

2.82 

120 

Solids 

(mg/L) 

1.6 

8.4 

6.7 

83.0 

<5.0 

<5.0 

83.0 

Solids 

276 

414 

244 

214 

11 6 

565 

750 

(mg/L 

85 

75 

42 

40 

34 

190 

225 

SOJ 

33.4 

87.9 

39. 1 

50 

18 

174 

315 

0.127 

0.235 

0.142 

6.52 

0.133 

0.247 

0.975 

0.006 

0.005 

0.007 

0.008 

0.009 

<0.005 

<0.005 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.008 

0.0048 

<0.001 

0.001 

0.001 

0.001 

<0.001 

5.0-9.0 ~0.05 ~0.005 ~0.01 

1J11J'Yl 1:1.Jii-:i 1~'1.Jl1'Hl'I.JUluvi' flVWlf'111'Yl'I.J; ,iln~ '2566 

m~'.iil'I.JfJWflll'ltl1~1~'1.J (1h:::1fl'Yl~ 3) 1h:::mft'r1w:::mrnm1~-:i111~~vm111-:i'b'1~ 'il'UlJ~ 8 

l'l.ft'.2537 
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u1>1n mjjaaulffD 01ffA 

pH 

9 

8 

7 

6 

5 

4 

3 

2 

__________ tllll'l'Jlll'U = 9.0 ________________________________________________________ _ _ 

7.8 7.9 

D 
7.6 7.7 7.8 7.9 

7.7 

tllll'l'Jfl'U = 5.0 

0 

'l'tfl.63 IUl.63 'l'Ul.64 l'l.fl , 64 'l'l .fl . 65 l'l .fl . 65 'l'l.fl . 66 

Turbidity 

NTU 
300 

250 228 

200 

150 120 

100 

50 17.6 II.I 9.90 0.93 2.82 

0 

'11 .fl. 63 l'l.fl . 63 '11.fl . 64 1'1 .fl. 64 'l'l .fl . 65 l'l .fl . 65 '11 .fl . 66 

100 mg/L Total Suspended Solids 

90 83.0 83.0 

80 

70 

60 

50 

40 

30 

20 

10 

0 

'11 .fl . 63 l'l.fl . 63 'Vt .fl . 64 l'l.fl. 64 '11.fl . 65 l'l.fl . 65 'Vt .fl . 66 

' w _ I .ct .... I _ t::! .::t c:. d o ii ,c::1, ii Q Q.I' 4 6\ ii 
Ju'YI 3-7 fl'Hnl lJ'UJ'UI 'Yltl\JUff~-:JNtlfll"IVl"n~1lfl 11:::'t'ifJWlll'WU l't11tll'WUtl~ ~TU 'flftV1:::1uvimm.1-:i !VI 

1ui1-:i~N1uu10-:iif~1ii'u 
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u, lln miJouult1a ii1ti11 

1,000 
mg/L Total Dissolved Solids 

900 

800 750 

700 
565 

600 

500 414 

400 
276 

244 300 214 

200 116 

100 

0 

'ft.fl. 63 Pl.fl. 63 'ft.fl. 64 Pl.fl. 64 'ft.fl. 65 Pl.fl. 65 'ft.fl. 66 

Total Hardness 
mg/L CaCO3 

400 

360 

320 

280 
225 

240 

200 

160 

120 

80 

40 

0 

'ft.fl. 63 Pl .fl. 63 '1'1.fl . 64 Pl.fl. 64 'l'l .fl . 65 Pl.fl. 65 'l'l .fl . 66 

mg/LSO, Sulfate 
500 

450 

400 

350 315 

300 

250 

200 

150 

100 

50 

0 

'l'l.fl . 63 Pl.fl. 63 'l'l.fl. 64 A.fl . 64 'l'l.fl. 65 A.fl . 65 'l'l.fl. 66 

MJNTNG ENVIRONMENT CONSULTANT CO., LTD. 
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JO 
mg/L Fe 

9 

8 

7 

6 

5 

4 

3 

2 

0.127 

0 

'l'Ul.63 

mg/L Pb 

0.06 

0.04 

0.02 

0.00 

o.ooJ"g/L Cd 

0.005 

0.004 

0.003 

0.002 

0.001 

0.000 

fl.fl. 63 

<0.001 

'IUl.63 

0.23S 

Pl.fl. 63 

Pl.fl. 63 

<0.001 

91.tl. 63 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

0.142 

'l'Ul.64 

'l'l.fl.64 

<0.001 

'l't .ft . 64 

Total Iron 

6.52 

Pl.fl. 64 

Lead 

~1P1151u :>o.os mg/L 

Pl.fl. 64 

Cadmium 

i11m91'll :>o.oos mg/L 

<0.001 

91.ft. 64 

3-31 

viiin mi11m111,na fi1ti11 

0.975 

0.133 0.247 

\'Ul.65 Pl.fl. 65 fl.fl. 66 

0.009 

'l'Ul.65 Pl.ft . 65 Yi.ft . 66 

<0.001 <0.001 <0.001 

'l't .fl. 65 Pl .ft. 65 'l't.tl . 66 
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mg/LAS 
0.020 

O.ot8 

0.016 

0.014 

Arsenic 

0.012 Sllfl1'!l'U ::t,.o.0t mg/L 

0.010 - - - -a:troir - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · 

0.008 

0.006 

0.004 

0.002 

0.000 

ft.fl.63 

0.0048 

fl.fl. 63 

MJNJNG ENVIRONMENT CONSULTANT CO., LTD. 

<0.001 

ft.fl . 64 

0.001 0.001 0.001 <0.001 

fl.fl. 64 ft.fl. 65 fl .fl. 65 ft .fl . 66 

' _I.ct I aun 3-7 (Via) 
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. .. . 
,. • I':! ,. "" d o Y .'I 'I ' "" ' "" .'f "' 

Vll':iH'YI 3-12 l1J'UJ'Ul'Yltl1.HHlfll'lVl'nfl11fl'll:::'YiflOUll'Vi'Ul'UlYlltlUl'U1JlllYl..:J1'U'lf1..:J'YINl'U"1fh'11Jflfl'U'U . . 

"' d 
fli:lfll'l\fl 'n'illlfl'll~'l'I 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmimn Arsenic 
v A Q' v I 

l'U'l1111'U\fll0tlH (NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L Cd) (mg/L As) 

'VH)'IM11fl:IJ 2563 

9jl'llfl:IJ 2563 

'l'Hlllfllfl:IJ 2564 

9)"11fl:IJ 2564 

'l'Hlllfllfl:IJ 2565 

9)"11fl:IJ 2565 

'Vit)llfllfl:IJ 2566 

m.nt11'Yi\l,J 

8.0 

7.9 

7.8 

7.7 

7.6 

7.9 

7.8 

0.14 

1.11 

1.46 

1.01 

2.37 

0.94 

19.4 

Solids 

(mg/L) 

1.0 

<5.0 

5.3 

<5.0 

<5.0 

<5.0 

6.4 

Solids (mg/L 

(mg/L) CaCOJ 

676 

720 

580 

610 

570 

365 

470 

210 

110 

305 

205 

260 

144 

275 

SOJ 

22. 1 <0.005 <0.005 

27.4 0.107 <0.005 

3 1.7 0.042 0.006 

38 0.023 <0.005 

28 0.114 0.005 

17 0.833 <0.001 

113 0.88 <0.005 

<0.001 

<0.001 

<0.001 

0.001 

<0.001 

<0.001 

<0.001 

7.0-8.5 5 ~600 1ililrntt 

6.5-9.2 20 ~1,200 ~500 ~250 ~1.0 ~0.05 ~0.01 
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ND : Not Detectable 

<0.001 

<0.001 

<0.001 

<0.001 

0.002 

0.003 

<0.001 

~0.05 
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8 . -
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2 

0 

'l'Ul.63 

NTU 
50.0 

45.0 

40.0 

35.0 

30.0 

25.0 
Ulfl1f1U (21 • 20 

20.0 .......... ................. ....... . 

15.0 

Ulfl1f1U Ill • 5 

7.9 -

fl.fl.63 

10.0 

5.0 

0.0 

··········u:r:i······················ t.11 

mg/L 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

'l'l.fl.63 fl.fl. 63 

'l'l ,fl.63 fl .fl . 63 

111iin mUBun11111 01ri11 

pH 

7.8 7.7 7.6 7.9 7.8 

- - - --

'1'1.fl . 64 fl .fl.64 YI.fl. 65 fl.fl.65 'l't.fl.66 

Turbidity 

19.4 

-

1.46 1.01 
2.37 

0.94 
__, r-, 

'l'l.fl. 64 fl.fl . 64 'l'l.fl.65 fl.fl. 65 '1'1.fl.66 

Total Suspended Solids 

6.4 

'l'l.fl.64 fl.fl.64 'l'l .fl . 65 fl.fl.65 'l'l.fl . 66 

. .. . - I"° -.I - I':! "° ._ d • !ii ii I "° I .ct _., ., 
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900 

800 676 720 
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600 ......... ...... .................. 
500 

400 
11 ~111'14 Ill '.>600 

300 

200 

100 

0 
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mg/LCaCO 
500.00 ....... ~ .. ~.-!~~,~~.!~!.~.~? ...... 

400.00 

300.00 ......... "lfl111'14 (II :>300 ....... 

200.00 

100.00 

0.00 

fl,ft,63 

mg/LS04 .,,,.,,,"'" :nso 
250.00 ............................... . 

200.00 
tJlfl111'U 111 ),-200 ................................ 

150.00 

100.00 

S0.00 

0.00 

'1'1,fl,63 

mg/L Fe 
5.00 

4.00 

3.00 

"""I'" (1( :>t.O 
111fl1fl'll (I( :>0.5 

fl,fl.63 

fl.fl.63 

0.107 

2.00 

1.00 

0.00 
........ <o.oos ............ . 

'1'1.fl. 63 fl.fl.63 
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Total Dissolved Solids 

580 610 570 - - - 470 

365 --
fl.fl. 64 fl.fl.64 fl.fl.65 fl.fl. 65 '1'1,fl , 66 

Total Hardness 

305 
260 275 

205 
144 

'1'1.fl.64 fl.fl.64 fl,ft.65 fl,fl,65 '1'1,ft,66 

Sulfate 

113 

fl,fl,64 fl.fl.64 fl,fl . 65 fl.fl. 65 '1'1,fl,66 

Total Iron 

0.833 0.88 

0.042 0.023 0.114 n n . 
fl.ft.64 fl.fl. 64 fl.tl.65 fl.tl.65 '1'1.fl.66 
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<0.001 
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Cyanide Disti llation, Colorimetric Methodl21 

Formaldehyde Distillation, Colorimetric Methodl11 

Free Chlorine lodometric Methodr2J 

Hexavalent Chromium Colorimetric Method2l 

Lead Digestion, Direct Air-Acetylene Flame Methodl21 

Manganese Digestion, Direct Air-Acetylene Flame Methodl21 

Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Nickel Digestion, Direct Air-Acetylene Flame MethodrzJ 

Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method21 

2) Soxhlet Extraction Method121 

pH Electrometric method£2J 

Phenols Distillation, Direct Photometric /v1ethod21 

Selenium Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodi2l 

Sulfide 1) lodometric Method121 

2) Methylene Blue Method2l 

Temperature Laboratory and Field Methodsl21 

Total Dissolved Solids Dried at 180 °ct2l 

Total Kjeldahl Nitrogen Macro-Kjeldahl Method[2l 

Total Suspe nded Solids Dried at 103-105 °c[2l 

~~j 
{t1'1.:i~rt1f.'\.!'sl'U 0~1"11~i\n} 

Q1i1VW1'11f\tpl)l11111j1..nij1Yl,1111~ 

~ 24 Trivalent Chromium ... 

I' 



0 Ill d mi:lJ~-w~ ""'"' • ~1~'\JVI 1l51bf'li1~'VI 

24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation121 

25 Zinc Digestion, Direct Air-Acetylene Flame Methodf21 

., Q 

bt10G1W1:UH 
1. ?l:w1AlJ1f'11fl';i';l:IJ~..:Jbb1~~mJLL'v1.:J'U"a:;b'Vlf'11vm. 9lliieJ1bfl1~1~~J1bil!fJ. Yill~fl~,:J~ 4. n·rnww1: 

~ , 

L~tl'WLbf11 ff"l'i'Wl.l'W, 254 7 

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

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

(\nfim(Y'1U o~".iilfl'1.11tt'I) 

~;.=u,1111~111!'11ti~ 
...,,.~~ 
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Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""'""'1..,: ~\of t, tt ""' tfoc,., 
U"i'JH1 3J"'1 Lel"L1"Hl"L3JWt1 flel"~iUL't1"Gl ;J1TI~ 
22/35 'l!!lun-t~mVin7'111 7 u.un 4 (u1-u.R1UTI'111) U.'111~~11'\inn l'llfltmn:tl n1~1r1V1111'11um 10240 

1mfi'Vi,.f 0-2187-0908, 081-6573909 1mft"n 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ui,;''YI L'Vlij£1-lli1~,flGI ~111~ 1.h::miur~~LGl"ll~ 32145/16051 
0 I O ""' CL,I ca,., A ' 

i111JGl1Jtl'Yltl-l £11 L/1 tl'YI £1-1 LL"''U."ll'U, ,J-l'V\1~£Jil'Wlilt1 

uiL 1nnJ1'U.th LL~-' 

May 1-4, 2023 

May 8, 2023 

Unit Method of Analysls 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 019/2566 

May 12, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

1-2/05/2023 2-3/05/2023 3-4/05/2023 

~\41'1::mhl'rnJ (TSP) mg/m3 High-Volume Air 0.185 0.210 0.207 

24 Hours Average Sampler/Gravimetric 

~'U.L-t::mi;i'IJ'U,19)Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.072 0.088 0.085 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

,,.....,1.,: c;;:"1 ll,.I t( ..., tfo..., 
1.J "'i'l!H'l ll 'M>'1 Le)" L1 "'i e)" Ll!Wt'l fl e) 'M>'ll',UL 'YI 'M>@'I ,n n ~ 
22/35 'llmm1~1'1'1vm;.,.,, 7 11un 4 (U1'Uff'l'UTI'1!1) LL'IJ1~i'-l',~1.nn L'llf11J1~n:il n1~m'r'lll'l'l11un 10240 

L't17f'IYl'1' 0-2187-0908, 081-6573909 L't17ff'11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

'U1i;-'Yl L'V\1Jihl1i17lfla ,hn~ 1h::'Y11\lo1J917LL'l'llrl 32145/16051 
O IO -CV"-' A~ 

9111JL'l1J El'Yl f.hl El1 Lfl El'Yl El-ii LLff\lo'lJ\lo ,J-il'V\1~Elm~9lt1 

u1L 1 m 1 i--il L7!J\loU1\loL 'll1in 

May 1-4, 2023 

May 8, 2023 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 020/2566 

May 12, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

1-2/05/2023 2-3/05/2023 3-4/05/2023 

~\lo~::ilEhl11a.J (TSP) mg/m3 High-Volume Air 0.208 0.216 0.220 

24 Hours Average Sampler/Gravimetric 

~'U.~::ilil.J'll'U.19'1Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.087 0.089 0.090 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 

-
ti ·· 

,, . \-/ 
;_. ," 



Mining Environment Consultant Co., Ltd. 
ui-,;'n laJ~" Ln°it,lT'iilit,UJWn Ailit,61SaLL't'lit,Gi' i1n~ 
22/35 '!fmm,~L'Y1¥1n7'111 7 u.un 4 (u1\unwn'll1) u.'111~i'1mn n L'llflU1~n:u n1~L'Y1 ¥1 1J'/l1um 10240 

1miv,i,i' 0-2187-0908, 081-6573909 1m1"n 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-AB 021/2566 

May 12, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~l4fl::1l1l.:171lJ (TSP) 

24 Hours Average 

~l4a::1l1l.:l'JJU1~Lan (PM-10) 

24 Hours Average 

u~i;'l'l Ll'lijEh1ti1,Lfla ,hn~ 1.h::m'I.UJmLa'JJ~ 32145/16051 
0 IO <L,~ca., A lf' 

W111.Ja1.JE!l1Eh1 El1L11Ell1El~LLt;'\l,'JJ\I, ,l~l'\1~Elil,~iltl 

u~nmh~ hJ~t1,'JJE1~ 1m~m, 
May 1-4, 2023 

May 8, 2023 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

1-2/05/2023 2-3/05/2023 3-4/05/2023 

mg/m3 High-Volume Air 0.253 0.266 0.244 0.330 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.107 0.105 0.095 0.120 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""'1.,:_ ~"'1 I-' tf a., tfoa., 

1J'l''J:t'Yl 3J'M>'1 Lel'M> L'l'l'el'M>L3J'M>'Yl ~ elW!HHL 'Yl'M>Gl ,:nn~ 
22/35 '!fotm1~m·1•m1"111 7 u.un 4 (U1-U.111-U.TI'lf1) u.i11~'11TIUnn 1iit1u,~n:il n1~mvo.1~1-u.m 10240 

LYl"lflVin' 0-2187-0908, 081-6573909 LYl"IWl'l 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p .m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11:00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01:00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a .m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2/ 

Lmax [db(A)l 

lJ7~'Yl L'VlliEJ,'.J1i1"ilflsi ~1f1il ·1.h::'Yll'l,l,lJYl"iLGl"lJ~ 32145/16051 
A 'A A A, A ' .., 

L 'V\3..1 EJ,:J LL"i'V\'1,1,El91ITT'V\ n"i"i3..l°lf'l,l,~'V\'l,I, 'Yl"il tJ L W El Eli!ITT'V\ n"i"i3..ln Elff"il,'.J • • 
DI O --- _, 

9111J GllJEl'Yl EJ,:J Ell LflEl'Yl EJ,:J LLff'l,l,"lJ'l,I, -;J,'.l'V\1ilElil"iililtl • 
May 1-4, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

11;11t11.tl'1u1.hu.ft~ 

(Yinfl,ftfl'1'11ft 0643389E, 1935859N) 

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

1-2 VUJ~ll1flll 2566 2-3 'l'HJ~ll1flll 2566 3-4 VU]~ll1flll 2566 

60.2 60.3 60.5 
54.9 55.4 56.2 
54.7 55.2 55.9 
54.3 54.9 55.6 
53.8 54.2 55.3 
53.4 52.9 55.0 
50.9 52.2 53.6 
48.6 50.2 52.3 
48.0 49.8 51.7 
45.8 47.2 48.9 
43 .7 45.8 47.2 
44.1 44.6 44.9 
43.8 44.3 44.8 
43.6 43.9 44.4 
43.9 44.3 44.6 
47.7 47.9 48.2 
55.5 55.8 55.9 
55.9 56.2 56.3 
56.6 56.4 56.7 
59.9 59.9 60.1 
60.2 60.3 60.5 
60.6 60.7 60.9 
60.9 60.9 61.1 
60.6 60.8 60.9 
56.0 56.2 56.6 
88.9 89.1 89.3 

Remark: 1. 11 111fl1'f1U1'::t11JL~F.J,itfluri1,tl t],-::mt'fflt11.::m1"1ln17~~tnflimJtL~,1,119i ,:.uu~ 15 ~.fl. 2540 

2. 21 ~o,1tlnu1\n,,-~1~~\ui1w;hnfl 1J1'1 fl!lU'l!t'lbbflUfl L1'1'1Jt1 ::Liiuu 1-241 
lw • " 

Noise 014/2566 

May 12, 2023 

Standardll 

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

-
-
-
-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'll!ltm;~L't'lvm1en1 7 uun 4 (U7\llil"l\lTI'1!7) U'll"l~~1,unn L'llfltrnn:il n;~L't'l'l'UJ'lll7\lfl7 10240 

1ml'ivn-f 0-2187-0908, 081-6573909 LmR11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m- 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p .m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01:00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a .m 
04:00 a.m - 05:00 a.m 
05:00 a .m - 06:00 a .m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a .m 
11:00 a.m - 12:00 p .m 
12:00 p.m- 01 :00 p.m 
24 Hours Measured2/ 

Lmax [db(A)] 

TEST REPORT 
TEST NO. 

REPORT DATE 

Uili'Yl L 'Viii El-il1i17ll'la ~111~ t.h::'Y11W!JqJ7Lfl"lJri 32145/16051 
A IA A A A • ., 

L 'V\3J El-ii LL7'11\U£lq]ITT'V\ m73J°l!U~'V\U m1 tJ L Yi El £lq]ITT'V\ m73Jn El ITT1-il • • 
0 I o .... .... .... 4C:II. ... 

q]11JfltJEl'Y1El-il El1LflEl'Y1El-ilLLffU"lJU ,l-il'V\1~El~7~~fl • 
May 1-4, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1limuh~L:fo\lU1\IL'il1Rn 

(Wrifl'!flfl11'111fl 0645582E, 1937596N) 

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

1-2 Ylt]'!;ll1tll.J 2566 2-3 Ylt]'!;ll1tll.J 2566 3-4 Yl CJ '!;111 fl IJ 2566 

57.5 57.9 57.9 
56.9 57.6 57.7 
56.6 57.3 57.5 
56.3 56.8 57.3 
55.9 56.4 56.9 
55.6 55.9 56.4 
53.8 54.3 54.9 
53.6 53.8 54.3 
49.9 49.9 50.9 
47.9 48.4 50.5 
46.1 46.6 48.3 
44.8 45.2 46.4 
44.2 44.6 45.9 
43.8 44.4 45.6 
43.6 43.8 44.8 
43.2 43.4 44.6 
53.8 54.3 54.4 
54.9 55.4 55.7 
55.8 55.9 56.4 
56.6 56.8 57.4 
56.9 57.3 57.7 
57.2 57.8 57.9 
57.6 57.9 58.1 
57.8 57.7 57.8 
54.7 55.1 55.4 
92.2 92.6 92.9 

Remark: 1. 11 IJ1911j1'147::.iiJLfftJ,l lt1ui1'1.I 1.h::mf'lt1tu::n111Jn11~,1Lnt1io1JLLV:,1"Jnii mTui11s Yl .f'I . 2540 

2. 21 io,11lnu1in11i1,1i'U,H'l\11i1nt1 Utl tlilWlftlUtlWt'l Ltl'lJ'Yl::LUU'U, 1-241 
;.J • " 

TECHNICIAN MANAGER 

Noise 015/2566 

May 12, 2023 

Stanclardl/ 

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

-
-
-
-

-
-
-
-

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
A.._.1_,: ~'1 !IJ ,f a., ,foa.., 

'lJ "i1H1 3J lh'.I L el \U 'l "iel 'Mi L3J'M, YI fl el WiHHL YI 'M,(;l ,n n ~ 
22/35 'l!!l!Jn1~mvm11111 7 u.un 4 (U1\4!1'1Wl1'1f1 ) U.'111~'11'1'\ann L'llt1U1~n:tl n1~Lfl"t'jlJ'l'\1\4fl7 10240 

1mi"t'j,i' 0-2187-0908, 081-6573909 l mw,1 0-2187-0906 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m- 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:05 p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11:00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m- 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11:00 a.m- 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2/ 

Lmax rdb(A)l 

TEST REPORT 
TEST NO. 

REPORT DATE 

4 IA - A .. I 1,1 

L 'Vlll el-I LL7Wl,l,eliltn'V\ m7ll'lf'1,1,~WI-I, 'YlTI tJ L Vi el eliltn'VI milln el ITT'l-1 • • 
o • o ..... ..... -., A ~ 

il11Jt'l1Jel'Ylel-l el1Lflel'Ylel-lLLffWJJ'l,I, ,l-l'V\1~elmililt1 • 
May 1-4, 2023 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

u;L1mh~ 1ai"Mwuo~ 1m~m, 
('Nlltl,ltl91'l1,11tl 0642827E, 1936558N) 

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

1-2 'l'HJM-111fl!J 2566 2-3 'l'ICJM-111fl!J 2566 3-4 'fl CJ M-111fl lJ 2566 

68.8 68.9 68.1 
68.2 68.7 67.9 
66.7 68.3 67.5 
66.3 66.9 67.2 
65.2 66.7 66.8 
50.7 51.3 50.6 
47.5 48.6 50.0 
45.9 46.3 48.5 
45.6 45.9 46.3 
44.8 45.4 45.2 
44.6 45.2 45.0 
45.8 46.4 45.3 
46.2 46.7 45.6 
46.4 46.9 46 .0 
46.8 47.1 46.2 
47.2 51.6 52.2 
47.4 51.9 52.5 
54.3 55.4 56.8 
67.8 68.2 67.3 
67.9 68.4 67.6 
68.3 68.6 68.0 
68.6 68.9 68.2 
68.8 69.3 68.4 
68.6 68.8 67.9 
64.5 65.1 64.4 
102.8 103.6 102.8 

Noise 016/2566 

May 12, 2023 

Standardl/ 

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

70.0 
115.0 

Remark: 1. 11 1J1fl11Y1-u.muflm::irniiu-:1ua::m11J\fuH::L"now;nnm·ni1L~ihi-:1~-u. '111mh::n1f'lm::m1-:t't'lfvw1mn11J'JS1iiua::~-:tLL1fliB1J 1.h::mf'I 
~ . 

TI'JSn'\l'll1'U.LlJmt1 1-u.il 29 'lrn11fl!J 2548 • .. 
'?' 
~ 
,G' 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""'1..,: c;.''J I-' tt ""' tto""' 

'l.J":iti-YI 3J'M,'1 Lel'M,L"J":iel'M,L3J'Wn Ael'M,~iULYl\4,G'I ~nn~ 
22/35 'll!lun1~L'Yl'l'ln7-n1 7 uun 4 (U1'>1Wl'>ITI'l!1) L1'111~-.i1"11111n L'llfltrnn:u n;~L'Yl'l'lll'll1'.lfl'l 10240 

lmi'l'ln 0-2187-0908, 081-6573909 lmrn1 0-2181-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

ADDRESS 

1J1H'Yl L'VliifJ.,'.11i17Lfl~ ,hn~ 1h::mU1J911'L~°ll~ 32145/16051 

o I O - ...., - A ' mu ~u El'Yl £),3 £J1 Lil El'Yl £),3 LLff'l,l,°lJ'l,I, ,h1'V\191£l911919lt1 • 
LOCATION u1L 1 mu1uL7£JU 11'!;.117u1u1h LL91-i~i-, £J t.l1n iLfi tJ-1~ ff~ 

:,J 'II • 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

May 1, 2023 

17.00 '1,1,, 

MiniMate DS-077 

PEAK PARTICLE VELOCITY (mm/sec) 11 

PEAK DISPLACEMENT (mm) 11 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

TRANSVERSE11 VERTICAL11 

48 29 

0.255 0.636 

0.00054 0.00385 

0.684 

100.0 

VERTICAL 

0.254 

Vibration 004/2566 

May 12, 2023 

LONGITUDINAL 11 

21 

0.446 

0.00281 

~ O '-" ,d: I - ._!, id A ~ .:ii I ~ I 

{L711'Yl1n171J'l,l,'Ylnm1::~1Jfl1111ff'l,l,ff::L'Yl£l'1,1,L11£lfl1111L1'1£l1¼111fl (PEAK PARTICLE VELOCITY, PPV) 11fl191'1LL91 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

• 
' 



Mining Environment Consultant Co., Ltd. 
"'""'1.,: G.''f !IJ 6' "-' 6'oc,.; 

lJ 'iti-'t1 3J "" L el" n 'iel'M, L3J "'t1 ~ el 'M,~iUL 't1'M,GI ;:n n ~ 
22/35 'l!!l!Jn'l~Ll'lvm1"M1 7 u.un 4 (U7\4ff'l\4TI'll7) u.,i1~~1'Minn L,JflU1~n:il n1~m~1J'M1\4fl1 10240 

1mi~,i' 0-2181-0908, 081-e573909 1mR11 0-2181-0905 

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 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

u1i'r1 L 'V\ijehl1i11Lflfl ,hnil 1.h:m'"umLfl'lJ~ 32145/16051 
0 I O ta.,, llol ..., A ' 

il11Jt-11Jel'r1el-l el1 L11 el't'l el-I LLR'"'ll'" ,J-l'V\1il eli\1ililfl 

tle1inil:ne1'"'lle1-i 1m-im1 

May 8, 2023 

May 10 - 15, 2023 

Grab 

' 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result
21 

- Electro metric 7.7 

NTU Nephelometric 1.30 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 400 

mg/L CaC03 EDTA 80 

mg/L S04 Turbidimetric 24 

mg/L Fe Phenanthroline <0.005 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

Remark: 11 m~1~1uii1if-.1rh::1ntrnam:nn h-.1-.11u 1h::m~m::m1-.1a~ITT'Vlm11J "uuii 2 'r'l.~. 2539 
"' . 

21 ia-1t.J~u1im11J7~'Yl L~'.l.,111l'U,UJ'U.l'l LL1l'U.i LLEl1J1l11~1l~ ~1f1~ LEl'll'Yl::LUtJ'U. 1-029 

Lab-W 020/2566 

May 19, 2023 

May 4, 2023 

8:00 A.M. 

Clear 

Standard11 

5.5-9.0 

-

s;o 
$3,000 

-
-
-

:'S0.2 

:'SQ.03 

:'S0.25 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""'1,.: c.:'1 g; tf .,_. tfoc,., 

1J1i:trl 3J"'1 Lel"L11il"L3JWrl ~il"6.lSsHLYl"GI ~1061 
22/35 'lfmm;~L'l'lVin1'f!1 7 LltJn 4 (u1-u.wi-u.TI'lrl } L1'111~~1'1'\ai1n L'llt11.rnn:tl n1~m~iJ'l'l1\4f17 10240 

1mi~tf 0-2187--0908, 081-6573909 1mff'17 0-2187--0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

U71i'YI mi'.h1-11ni-Lf'!t'l ~1n~ 1.h::muuqi,-Lfl'llri 32145/16051 
0 I O .... ..... ... A ' 

q\11Jfl1JEl'YIEI-I El1L11El'YIEI-ILLAU'IJU ,1-!'V\1~EJqi,-~~fl 

May 8, 2023 

May 10 - 15, 2023 

Grab 

Unit 

-

NTU 

mg/L 

mg/L 

mg/L CaCO3 

mg/L SO4 

mg/L Fe 

mg/L Pb 

mg/L Cd 

mg/L As 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result21 

Electrometric 7.7 

Nephelometric 120 

Dried at 103-105 ° C 83.0 

Dried at 103-105 ° C 750 

EDTA 225 

Turbidimetric 315 

Phenanthroline 0.975 

AA-Direct <0.005 

AA-Direct <0.001 

AA-Hydride <0.001 

Lab-W 021/2566 

May 19, 2023 

May 4, 2023 

9:30 AM. 

Clear 

Standard" 

5.0-9.0 

-
-

-

-
-
-

3).05 

3).005 

3).01 

Remark : 11 111.i"l"j11-l.~mmv-nt1i:i1~\4 (1h::L11'Ylrl 3) 1.h::mfl~tll.::n"l""l"1ln7"l"~,:ILL1~i1l11LLV:,:,•.rn~ ,ururl 8 Y.Lfl. 2537 

21 i1l,:,tlfju1im"l" 1J1~'Yl L51-l.11"l"!l\4L3i'1-l.'1 LL1l1-l.i LLfllJ!JTI.i!J~ ,i1n~ Lfl"Jl'Yl::LUt.11-l. 1-029 



Mining Environment Consultant Co., Ltd. 
'l.J~~YI 13J~'1 ta'"Mi1Tiel'MiL3J'Wn ~e)'M,'ljaLLYl'Mi~ ~111~ 
22/35 'lf!lt1n1~L'YIVin1'1'11 7 uvn 4 (u11.1A11.ITI'l!1) U'IJ,~111,unn L'IJ9l1.rnn: tl n1~L'YIVi!J'l'l71.lfl7 10240 

1miVin 0-21 87.0908, 081 -6573909 1mwi1 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 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

u7i'Yl L'Vlijth'l1i17'lfla ,i1nil 1h::m'\.l,uil1rn"Jlrl 3214511 so51 
0 I O ............ Aff' 

muau El'YlEh'I El1 Lfl El'Yl El.:! LLR'\.l,"JJ'\.I, ,1.:l'V\1ilElil7il~tl 

J1mmau1'\.l,U1LL".:i 

May 8, 2023 

May 10 - 15, 2023 

Grab 

Unit Method of Analysls 

- Electro metric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaCO3 EDTA 

mg/L 504 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result21 
Standard11 

7.8 7.0-8.5 

19.4 5 

6.4 -

470 :Ssoo 
275 900 

113 :5200 

0.88 S).50 

<0.005 Gi'EJ.:i'tiii:iLatJ 

<0.001 Gio.:i'tiiihatJ 

<0.001 Gi El'1 Lli ij La tJ 

Lab-W 022/2566 

May 19, 2023 

May 4, 2023 

10:00 AM. 

Clear 

Standard21 

6.5-9.2 

20 

-
:51,200 

::;500 

::;250 

:51.0 

S).05 

S).01 

S).05 

Remark: 11 mm~1'1,l,flnl.11Trni1m~1arhiu1lm1 1h::m~m::m1.:iu~ITT'Vlm13J uuurl 12 v•rn. 2542 (Lnm'l'ln1'Vl'l,l,~rlmm::R3J) .. . . 
21 1J1'il1~1uflmm~J1u1~1arhiu1lnfl 1.h::m~m::m1.:iEJ'ilITT'Vlm13J uuurl 12 ~-~- 2542 (mm'l'lu'l,l,1a3JR'1R'il) 

"" " " " 'U , 

'JI io.:itl~u1im1 u1,;',., L0'l.4L17El'l,l,Lii''l,l,Yl LLEJll.i LLt'llJEl1'1'ilEl~ '\1111~ Lfl"lJ'Yl::LiitJ'l,l, 1-029 

TECHN ICIAN MANAGER 
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'· 
,__ ______ MINING ENVIRONMENT CONSULTANT r.o LTD ,., ., . . 

)fl ~l'l 5f TIUJ&fl 1 'W tl 1 fllfl 1-u'lJ 11£11fl1 ff 1 ~ttt1'1 iiJ 

- .- ·-' Cl ~ l . ' . . 
tl11~tJ 8 fi1:u~ 1,hmco 24 fi1:u~ ' ~ 4 

flllilDEI l tl * flllilOtJ ! 'lfJ :I.I~ flllililD l lft61-l m~:uaihJ 
~iim,A'J"lil r~ mg/m' ppm mg/m, ppm mwmJ ppm . µgtmJ ppm mg/ml ppm 

Carbon Monoxide (CO) 34.2 30 10.26 9 - - - I - - - Non-Dispersive 

I 
Infrared Detection I Nrtrogen Dioxide (N02 ) 0.32 0.17 - - - - - - - - Chemiluminescence 

Sulfur Dioxide (S0
2

) 0.78 0.36' - - 0.30 0.12 - - 0.10 0.04 Pararosaniline 

! Total Suspended 

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

I Volume 

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

< IO microns (PM-10) 

I I. Volume 

r Ozone (03) 0.20 0.10 
1· 

. - . Chemiluminescence - - . . . . 
I I 
' I ; Lead (Pb) . - I . - - 1.5 - - . Atomic Absorpion i i I 

I _L_ I 
Spectrometer I I 

~ . . 
mn : tl'l'::fllffflW::flS1:Ufl:'l'il~,n~a'a:uu'H~'ln~ ~'U'lJn 24 YI.fl'. 2547 

'11:Ultll't'l\lJ * f'i111Qi\cJL'l''Ull'ltuP1 

: ' 'JI .9J ¢:I o .d QI ~ d 

fllfnllJL'!JlJ'U'I.Jil~-:Jfl1'lffll'W'lui'Yl!'111lJ~'W I '!J'l':ifnfl1fl' ~~lfiJll 25 ~-:Jtrl1'lffl1".1Wt1' 

.... ,,._f> 



..... -------N/lNING ENVIRONMENT CONSULTAN7 CO.,LTD ______ _ 

'ltR'lJlMI~ [dB(A)} 

< 115 

I 
I 
I 
I 

a,, ,d d Q,I 1 I 
2. ~:~rn,rn.:it'iUW 24 'In t~, !L

0
,/4 hrs.) < 70 

., 
.., 0 4 .c:::i,, 

,il,lvUl'l-l fll'l'Ylll'Hl.JM'tn -

--------~----______ ______ j 

CV 4 o 4 Ct. 

lJl~'ljl'l-l'l::Rilll:rtl~illflfll'l'Ylll'Hi.ltH'H'U 

fll'Jfll'l1URill~'J!l'W 

~::~rnih.1~"J: ~~fl 

(Maximum Sound Level, Lm'..1.X) 
-

(Equivalent Sound Level, L
0
q.24 hff.) 

I 

-----------
n: i 'IJ1 ff e.J .:j m ~ e.J 8 ~ 1m i 

I
I 

(Equivalent Sound Level, Leq.8 hrs) 
--'------------11 

I 

ih.n : 1h-::mfl'm::m1-:i'Vll't .J lfl'JlffilJ'l.l'l~m,::a-:i.u1;i~~1J 1h::m,1"n~t1'1l'lll~i'l.Jfl1fl 1'W~ 29 ll'W17f'l1J 2548 
; 



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

. 
V 4 o 4 .Q 

ll1Yl"Ifl'Ufl1Ultf'Utf~l'tltl'Uillflfll'IYl1l'Htltl-l'H'U 

' ~ "" .. ., .. ., l'l1Ultl fl111Jl'11'1lt>'3t>~illfl fll'I'll'ilA 1'1111.J(I fl111J!'11'1lt>'3t>~illfl fll'I'll'ilA .. ' (iiaa&iJVl'IAt>'hnrb (iiaa&'llvt'I) .. ' (iiaa11Jvt'1At>1Ul'n) (iiaatiJVl'I) (lel'IVl"II) (lel~WII) 

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. l 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ;;::40 50.8 0.20 



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

. 
Yll'lHlllJYl.:J'l::~1Jfl1l)J~.:J'lltHlifo.:inilHt1n'l::Y11JAtl1Jflflt!Ufl::a1flll . 

" dB psi ...... 
N\U1'.iZTI Ufllflfl ,i-u 

180 3.0 im-:ifff1-:itih.i11w 

170 0.95 m:llflff1'1-1 i11aj11,tfl 

160 0.30 

150 0.095 m:: ll fl II iil fl lJ1·-HY1'1-1 

140 0.030 ti 1 tl -:J "f fl~ trli! fl "f '11 fl TYHI a: fl171Jtl a 'elf! n fl Ill fl fll '.i vi 1-:J1'1-1 'IJ'el-:J1h: I 'Vt t'lff'11f J'el 11J~ f11 

(Occupation Safety & Health Administration : U.S. Department of Labor) fl'el1Ji'-1J i~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ti1tl-:J"!rl~trli!flt11'.il'l11J'el-:Jlll'IJ'el-:J'lh-:mt'lff'11i',ll611J~t11VfJ1Ji'1Ji~ (USBM). TRP. 78 

Maximum) 

130 0.0095 ti1~1.la'el,1ii'ot11'11u~ 1~vtl1ii't1t11'.il'l1iJ'el-:i11i 'IJ'el-:iil1:mflff'11i'J811J!m (USBM. TRP. 

78 Safe Level) 

120 0.003 ti1~1jmi1 i 'll11th'1;!1i'.lu 'iiu~'.iW1J1fl iM'l-l¥1'ellil'el-:i1i'.luna1u1w1 

120 0.003 ti1~1i'n iMu fll'.i ! a-:i11 f.J'I-I 11a:ti1tt-:i"fl'~~ tl1,! fl "f 'UtllVHta:m11Jtla 'el" n f.Jlllfl fll':i 
't11-:Jl'U'IJ'el--llh-:mt'lff'11i',ll'ell1Jlfllf.J'el1Ji'1Ji~ium,vi1-:i1l-1¥1'elli18--lft'I-I 15 l-llii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti 1 tl-:J ft~~ ffl'U fl "!'II fl l Vi II a: i'l'J 11Jil a 'el fl ifo Ill fl fl 1'.i 'l'i 1-:i ll-l '118-:Jil'.i: I 'Vt t'lff'11 f J 8 l1Jl fl 1 

fl'el1Ji'1Ji~ ,.um,'l'i1-:i1l-1¥161i!'el-:i 8~111J-:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

ihn : l'elflffl'l"il'.i:fls'IJm'l" tl1J1Ju1 2541 "1J1~rn1-s1'ls-:itiu~rnm:::'Vl1Jll1t1t1n W1,iq,:::1iifl iu-:i1u1"11iis-:i1d11a:111iis-:i11u 

iu1h-:1V1t1i'l'lo" fl'el-:Jt11'.il'l1iJs-:i11i m1JV1i'vw1m1i-stii 



7 

7 

7 
I 

' 

7 
! 

i 

7 

7 
i 

7 
I 

---; 

7 
7 

I 
I . I 

...... 7 
I 
I 

l 

7 

i 

' 

D'.i~filfffi'.i~'Vl'.i1-:l~\llfl1Mfi'.i'.i1J 

~u1J'Vi 2 (Yl.ff. 2539) 

vvnlll111m111'1u"W'.i~'.il'lfUqJ~~h-:inw 'W.ff. 2535 

v1rrvo1u1ulll111m111'lu.«v 14 ur1-:intim~'Vln-:i~u1J~ 2 ('W.ff. 2535) eJVfilll71J 

'l ~ ~""i d I ' ' 9/ : ,: i gJ 'li'I 9/ o '1'11111 U'W'.i~'fl'b'1JUJUJ'fl N-:JlU 'W .ff. 2535 'Vl'.i::;1J11 mm::;1JltJUl'l'l-:leltlfiulfi N-:!1Ul1UU'fl l'Pl'Yllfil':i 
" " . 

tlVl-:1 'l'Plti v1-:iwd -:IM1tlm'lltltl Vl-:l'ilU J1vf-:i J uihr fiE1tu::;1ilu i D\lll1J~f J1JU \ll1fl1MU 'Pl i 'Pl t11.l 1::; mff'l u ';j l'b' 
., ., 

a I OJ d SJ \Ii ''l g/~d o 'l gJ ,cl '' QI d I 4 
fi'il'il1'!illJf1El1 ll'fl'Vl-:!U'fltl-:l !1J 'l/11i'Vl1 Ml'iltl'ill-:l (Dilution) '.i!1JUl>l'.i11fil'.if1'.i::;'Vl'.i1'1f,Jl>lff1Mfi'.i'.i1J'il-:ltltlf1 

JI JI I JI 

1.!1::;mffnTnU'flfJtu irnE1ru::;'Uv-:i,hvi-:i'Vi1::;rnvvv nu1n h-:i-:i1u i-:iil 

JI J/ JI I I 

ihvi-:i m.nvi-:i ,hifo'Vi1n'Pl'illfifil'.iD',i::;fie)1Jf)ufl1'.i h-:i-:i7Uf,Jlllff1Mfi'.i'.i1J'n'il::;',i::;1J1m'1-:i~ 

11 mi-:itl1ff11i 1'.itu::; M1tltlelfi'ff~ '1U 1'Plfl e)1J m,::; t ir M1Jl tlf1111J '.i11Jti-:itl11 ff tl'ill fifll';j '1 ~tll'Utl-:lflU ·:ilU ':i11J .. 
Si I S, SI JI JI I 

vi-:i'il1nn'ilm111vu 'l u i ':i '1'11Uf,J'f1 flrnmrn i'Pltitl1ii-:i~v-:i1ilu i1.llll111mm11um11t111mn::;mvtl1vi-:ivi 
., 

n1Mt.1'PI H'lu1.l1::;mffi1 

,, ,, . ,., 
.«v 2 tl1vi-:i'Vi1::;mvvvn'i11n h-:i-:i1u~v-:iiir1ruft11u~i-:iil . 

., 
dd ct. gJ d I OJ d 

(2) 'Vl'PIW'ff (TDS M'.itl Total Dissolved Solids) 'fl'fM:I.Jfll'Pl-:lU 
' ., 

2.1 rh'Vi~lelfl ilimnn11 3,000 lJ'1~fif :1.JloieJ~\ll'.i M1elel1uUIPil-i1-:i'il1fi'VifhMt.1'PI H ;iun1J 
,., ,, ,., SJ I 

D~mrutl1vi-:i um1-:i :rn-:if 11tl1vi-:i M1'flD':i::;Ur'Vl'UeJ-:i h-:i-:i1ueJ\llflTnfi'.i':i1J 1>1111-nnrn i N-:11ueJ1>1fflMmrn . . 
nTn'W'PI 11~~v-:iilimnn11 5,000 i'.lii~nf:1.JloieJ~lll'.i 

2.2 J,vf-:i~-:i1::;mvvvnu1n h-:i-:i1uii-:i~umi-:itl1~iifl1m1:1.J1~11 (Salinity) mn 
SI ,., I JI 

fi11 2,000 iJii~fif:1.Jloi'fliilll':i fll 'Vi~Wff °lU'W1'Yl-:l'il::;iif111Jlf1f111f11 'n~lel'ff -niivv'luumi-:itl1i¢l'lli1nu .. 

I (3) ff1'.iU'U1'W'1tltJ 



--, 

7 

--, 

7 

--, 
I 

--, 

7 

I 

7 

' I 

' 

-2-

(3) ff1'Hl'\J1'1HHHJ (Suspended Solids) 1ihJ1f1ffl1 50 lJ'1iiflfll~t:iiilvl1 l11tJtJ1'illllvlf1~1-:J 
' ti II 91 JJ SI ' 

'il1f1vif11'MlJ~ H ~lJf11JiJ1mwihn-:i 1mci-ffeM11J'\.J1'Vl-:J l11t!'l.h:::m'Yl'\Jtl-:J 1 H:J1lJ~\vl'ff7l1m1l.l \vl1l.lnml.l 

1nnu~i;im11m1l.ln1r1u~ 11~~t:i-:i1iimnn11150 iJ'1iinfll~t:iiii;i1 
., 

(4) h11:::wwnii~1~-:iil 

4 .1 1h 'fl 'YI (Mercury) 

4.2 ICJ/1'11Ufll.l (Selenium) 

4.3 llfl~Uiifll.l (Cadmium) 

4.4 1,1:::ti1 (Lead) 
.,, .. 

4.5 tJ111CJ/l.!fl (Arsenic) 

1iimnn11 o.oo5 iJ'1iit1fll~tJii\vl1 

1iimnn11 0.02 iJ'1iit1fll~t1ii1,11 

1iimnn11 0.03 iJ'1iit1fll~nii1,11 

1iimmd1 0.2 iJ"t1iit1fll~t:iiim 

'liimnn11 0.25 iJ"t1iit1fll~t:iii\vl1 

4.61m1iial.l (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 trivalent Chromium 

4.7 1J11~fllJ (Barium) 

4.8 141f1'1 (Nickel) 

4.9 'YltJ-:Jll~-:J (Copper) 

4.10 ff-:Jf1:::ff (Zinc) 

1iimnn11 0.25 iJ't1iinfl.l~tJiim 

'liimnn11 0.75 iJ't1iinfll~t:iiim 

1iimnn11 1.0 ii'1iinfll~tJiim 

'liimnn11 1.0 ii'1iinfll~t:iiim 

1iimnn11 2.0 iJ't1iinfll~t:iiim 

'liimnn11 5.0 ii'1iit1fll~t:iiilvl1 

4.11 lll.l-:Jf17Uff (Manganese) 'liimnn11 5.0 lJ'1iit1i'l.l~t1iim 

(5) i'1 hM(Sulphide) fi~1via111~u 1g 1~11'il'Wi'1 'lvl~(H.iS)1iimnn11 l lJ'1iit1fll~t:iii1,11 

(6) 1CJ/m1u~ (Cyauide) fi~1viarn~u'lg1~11'il'W'lCJia11u~ (HCN) 'liimnn11 0.2 

(7) vln1l1'1~'lg~ (Formaldehyde) 

(8) ffw1.h:::nt:i1J'W'Wtl'1 (Phenols Compound) 

(9) fl'1tJ~'WVff1::: (Free Chlorine) 

(10) l'Wff~1CJ/~ (Pesticide) 

(11) f.2Wl1fJlJ 

(12) it 
~ 

(13) mm 

'liimnn11 1 

'liill1flfl111 lJ'1iit1flJ~t:iiii;i1 

'liill1f1fl111 lJ'1iit1flJ~t:iiilvl1 
gJ \f'I Id, 

\,]t),:j tl.llJ 

'liill1flfl11 40 tJ-:Jfl'11CJ/'119fflff 

19i'v-:i 'lii1i'.h.J~w-:if-:i1na'il 

~t),:j 'lii1i'.lu~vi-:if-:i1na'il 

., 
/ (14) '\.JllJlJU'1:::l'\JlJlJ 
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. ,, ,, ,, ,., ,., ' 

vin1l'tu~ H ~'Ut11JlJ1mrutl1ii.:i 1mrl.:irn.:ii'mh'Vl.:i l't1olJl::;1fl'Vl'lHN 11.:i.:i1u~1-Hn'nmrn \P11lJ'VifmJ h.:i 

.:i1u~1P1ffTnmllJnmu~ u'ii$Jo.:ii:i.imnn11 15 ""iinflJ'fiviim 

(15) ~l iHo~ (Biochemical Oxygen Demand) ~~ill'nSJi120 V-.3fl'llC)fftl~flff 11"151'U 
' ,., ,, ,., . ,., ~ 

i:i.imnn11 20 ""iinflJ'fioiilP'll l't1oti1'0111P1n'fi1.:i'01nvin1mrn H ;ut11JlJ1mrutl1ii.:i 1mrl.:ilo.:if1Jtl1'Vl.:i 

l't1olJl::;U1'Vl'llO.:i 1 N-.37'UVIP'lffmmrn \P'lllJ~mlJ 'h.:i.:i1uo1P1mttm1lJfll'n'Ufl u'fi.:i$Jo.:i i:i.imnn11 60 . . 
(16) rh'Vi1r11Su (TKN 'n1V Total Kjeldahl Nitrogen) i:i.imnn11 100 ""anflJ'fiOa\P11 

I i,/ " ,., S/ i,/ -

'n~oo1'011v1n1P11.:i'01nvinmu~ H ~mi1J1.J!mrutl1'Vl.:i 1mrl.:i1o~i'1Jtl1ii.:i l't101.J1::;m'Vl'llV~ h.:in1-rn1P1ml't . 
f11'jlJ \P'lllJ~nrn h.:inuo\P1ffll'tf1filJflll't'U~ ll\Pl.:i$Jo.:i i:i.imnn11 200 ""iif11lJ\PlOam . 

(17) ~1~!0~ (Chemical Oxygen Demand) i:Jmnn11 120 i1"iif11lJ\PlOa\P1l l't10Vl'O 
' ,., " ,, ,., ,., 

111P1n1P11.:i'01nvin1l'tu~ H ~'Wt11JlJ1mrutl1ii.:i 1mri.:ilo.:if 1Jtl1ii.:i l't101.Jl::;urn'l10.:i 1 N.:i1u~vim'nmrn U\Pl 

$Jo.:i i:umf1f111 400 ""nf11lJ\PlViim 

'li'o 3 f11'j\91'j1'i)ff01J~llJ1\P1lil'l'Utl1i.:i'Olf1 h.:i.:il'Utl\P'lffll'ffi'j'jlJ\,lllJ'li'o 2 'ltt'~11uum1~.:i'fio iiJil .. . 
( 1) m1 IP1 l 1,iffo1J~1r111lJ1r!u m~1rn::; ~ 1.:i'llo .:iJ,i.:i 'l tt''l ~1r1fo.:i1~r111mfl um ~1rn::; 

,, 
~1.:i'l10.:itl1 (pH Meter) 

, "'"' 'l !l/'l j/,c::u:::S 9/ 1 q .:i 
(2) mlm1'0ffV1Jfll 'Yl~rnff l't 'l!'11imn::;1m.11m.:i 1::;l't11.:i~rul'ts;JlJ 103 o.:irr11C)f"IC)fflff 

~-.3~illl1SJ" 105 0-.3flll'll'"l;flff 'l'Wl1"1 1 ~1 !lJ-.3 

(3) f11'j\P'l'j1'i)ff01J~1ff11ll'U1'UmlfJ 'ltt''l~innnmo.:i~hum::;~11:1mo.:i'lm11i'1 (Glass 

Fibre Filter Disc) 
,, 

' '1' o, 'l !l/'l!i,/.c:::..d QJ cl (4) f11'jvJ'j1'i)ff01Jf,1 ! l't"::;'l,f'Uf1 l't 'l!'11if111~-.3'U 

4.1 f11'j\P')'jl'i)ff01J~1ff-.3f1::;~ 1miijmJ 'Y10-.3llfl-.3 llflflliifllJ ll1Jl~fJlJ 1P1::;k1 i11n" 

1rn::;UlJ-.3f11'Uff 'lif'l~inti~\P'IOlJ"fl IW1JC)f0W~'U m1.Jr1 !\P'l'j 1 W!\l11lJ\P1\l1~ (Atomic Absorption 

Spectrophotometry) 'l!'Ufl i~1~r111offivm~'U (Direct Aspiration) l't101nvrn1ff:u1 ~inff~'U m1.Jr1 !\P11ff!flU 

(Plasma Emission Spectroscopy) 'l!'U'f1;'U~f1'ViW~ fl'l"H'W" vrn7ff:U1 (Inductively Coupled Plasma : ICP) 

' ,I ... 

I 4.2 mrnn'ilff01Jfl101Wlf'Ufl 
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4.2 fl1l\9111'ilfftJ1Jfi1tJ1{1CJl''Wfl mi::aCJl'mtilfll.J 'lir'li1nti~\oltJlJlJf1UtJlJCJl'tJl-J~'W 

im.Jr11m 1vJ1\9illl\91\911 (Atomic Absorption Spectrophotometry) 'lf'W~ 1'11~lf1 l'il'Wl'Wtilli''W (Hydride 

Generation) '\1ltJ11l'VHnm,h ~lJff~'W fflDfl !\9J'jff lfl'U (Plasma Emission Spectroscopy) 'lf'W~O'U~f)'t1l-Jn 

tivuvh, 'VHllff~l (Inductively Coupled Plasma: ICP) 

4.3 fll'j\91'.; 1'ilfftJ1Jfi1DltJ'Vl 'lir'liinti~\91tJlJlJfllW1JCJl'tJvJ~u 1m,,1 rn1lti1 

l'Vlfl'Wfl (Atomic Absorption Cold Vapour Technique) 

(5) fl1'j\9J'j1'iJfftJ1Jfi1i'fl ivl~ 'lir'liinm, ,\911\olrn (Titrate) 

(6) fl1'rn11'ilfftJ1JfiliCJl'e.J1i'W~ 'ltt''liinniu1m~\olllJ$i'1vin1'V'l1~'W m1Dtj1fl1W"Mfl 

(Pyridine-Barbituric Acid) 

(7) fl11\91l1'ilffti1Jfi1'rltifm"1~1ei~ 'lir'li1n1vivu'ff (Spectrophotometry) 

(8) fl1'rnl1'ilfftJ1Jfi1ffl'jD'j ~f)tJ1JYi'WtJ'fl 'lir'liinniu U'fl::\911lJ~1fJ1D 4-tJ::lJt'WUtJ'W~ 

1'V'l1'W (Distillation, 4-Aminoantipyrine) 

(9) fl1'j\9J'j1'iJfftJ1Jfl1fl'fltJ1'WVffn: 1tt'Hiniti iti 1~1ll\911fl (Iodometric Method) 

(10) fl1'j\ol'j1'iJfftJ1Jfllffl'j~lii1ti-:inu11rtin1~~TY~!W'lf'\1rt1ff'~11ir1iinn1CJl' 1mm 1~n 

, 1vJ (Gas-Chromatography) 

(11) flll\91l1'ilfftJ1J~W'l1fJlJ'UtJ-:J J 1 'lir'li1fl~tJ-:J1~~W'\1fJlJ 1~'UW~vi1fllll~lJ~1tJ~1-:JJ1 
,, ,, 

(12) fll'j\ol'j1'iJfftJ1Jfi1'U llJ'Wlm~ i 'UlJ'W 'l irH1nm1~$\'1vi1vi1"1~"11fJ U~11Wf1'111'U 1'\1U f) 
,, 

'UtJ-:J'UllJ'Wlm~,'UlJ'W 

(13) f11lm1'ilfftJ1JfllU!tJ~ 1tt'Hinti~,C})'~ !lJ~Wlfli'W (Azide Modification) ~~W'l13Jii 

20 tJ-:JflllCJl'l;llclifJff 1ll'W111;)151'W &i~~tlf1'W 11rt11nm,rlu~m1J1H-:J1'W~~ffl'11mrn'lirm11J1li'W'lftJlJ 
1 d d 991G)9'cu:::j o' 

(14) flll\9111'ilfftJ1Jf11'VllflltJ'W 1'11 i'lf11il'il1;l~1'\11;l (Kjeldahl) 

(1 5) fll'j\911"J'ilfftJ1Jfi7cli1ti~ 'ltt'Hin~tifJflj;)lfJ 1~v 11.limclifJlJ ,~ 1m11J~ (Potassium 

Dichromate Digestion) 

., ' 
/ 'Utl 4 f11l~'j1'iJfftJ1Jflllll~l j 1'W 
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,, ,, . 
tl11rnt-u11ifo 'Utl·HYl.11flll1fl1mff-:i111f!~m.J11'11•nlnrvHil'\IW 'l'i!tl Standard Methods for the 

Examination of Water and Wastewater ci1-:i American Public Health Association, American Water Work 

Association 1rnt Water Environment Federation 'Utl.:lt\"11i'°!tllll~fl1 i1llfi'Ufl1'11'Wfl H~1£J 

0 " iYll'Ul\]fl~tJ,:) 

., d !iJ 
('UU'1'111'Ull'l~ fJllfffl1fl) 

~ jl .ci .:::. 
l,)7'11'U7'Y]U7'1117.:!1'U ~1fl11 6 

l 'lW1WJ'W fflH'{1-:ifl 

(u101•1miwiu iYmp.:irr) 

f11Ju~~11mrn1t'Yl11-:i~~innmrn 
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U".i~ m fl n·rn h:i~ l'UijfHn 'ttm".iil • 

d ,, ,, I 

L';iij~ fi1M'U11r:Jru i;i'm,1ru~il1vi~-vh~mcJvvmrnn h ~~1'U 1 ~ijfl1u~n~1~,11n 

~ti1'H'U11ti'i'U1h~mffm~m .. Nv~m'Hmn.i 'il.DU~ 2 (W.ff. 2539) . 
I SI SI I 

110~ n1'H'U11rJru"mJru~'Uv~il1vi~vh~mcrnvmnn hN1'U 

~1cJ1h~mffm~'Yl-n-:iv~m'Hmrn m!u~ 2 (w .ff. 2539) 11v~ n1'H'U11flru"n11ru~'UV~ . . 
SI SI I I 

il1vi~-vh~1J1cJVVt1'il1t11 H~l'U -u'o 2 (1 5).(16).(17) L~'J~\ji ~m:w h-Nl'UQ~'ffrnm11J l1'il~fi1'H'U11rJru 
JI j/ I I 

-i;in11ru~tl1'Vi~-vh~'lJ1cJVtltl'17tl lHHU cir-:i1,1i'uri fll ii1o~ (Biochemical Oxygen Demand) fll viLfll~'U 

(TKN '1110 Total Kjeldahl Nitrogen) Ui'!~r11~1o~ (Chemical Oxygen Demand) i~u~n~1~,11n~n1mrn 
,, ,, ,, ,, ,, JI ,, 

Hi'U1h~t11ff'il.li1J~~nci111~ '1'1--'IU;'Uf11J1J!mrutl1vi~ 1mri~10-:ifuu1vi-:i 'H10U';i~U1'Yl'Utl~ h~~l'UQ~ 

m 'H m 1 ll 
,, ,, ,, , 

'il.~'W'U nm 11-:i-:i1'U Q~ffrnmw~~ovnu':i~ t11ffti1m.J11rJrui;i'n1Jru~tl 1vi-:ivi1~uwvv n 

'UOtl h-:i-:i1'Ui~ijr11u~n~1-:i'il1n~ti11-rn~ Hi'Uu1~mffm~'Yl'J1~v~m'Hm11J 'il.DU~ 2 (fl .ff . 2539) 1~t1~ . 
SI 9/ I ,, 

ti1'H'U~r:Jrui;i'n1Jru~'U0~tl1vi~vi1~mv00n,11n h-:i-:i1'U ~-:i~v 1uiJ 

-u'o 1 f11Dl0~ (Biochemical Oxygen Demand) ~QW'Hf.]lJ 20 O~ffllCJH;'ll~cJ'ff rnn 

51'U 1iimnni1 60 i1~iinf1J~vii~1 rl1'Hfuu1~1f1'Yl'UO~ h~~l'UQ~'ffl'Hmrn~11JDqJ;ilwnt1 

m~'Yln-:i cw .ff. 2535) 0on~11Jfl111Ji'Uwn11'lfDU1ru~h~~1'U w.ff. 2535 fiV 
u u 

1.1 '11~u~ 4(1) h-:i-:i1'Uu1~n0un'ilmn~cJ1nuir~-r ~~miir~1J1u1~1f1'YI 
' ., .. 

fl1';jc.lJ1ff~1 

1.3 '11~'1J~ 10 h-:i~7'UU';i~tlO'!Jfi'iltl1';i l~cJ1tl1J01'H1';j'i)1flUil~ 0ci1~ 1110ci1~ 

m1-:i'H10'H~lcJOV1~ ~-:i~o 1utl' 

(1) tl1';io/11'U'UlJU~ 'H!tl'IJ'Ull!~fl 

(2) m1vi1'U'U1JU-:im0u 'H!V'U'Ullvuu~-:i 

(3) m1vi1i:-iii~.ti'ru~01m1,11nuil-:i 1rlmn''W 1~11 'H!O~'U 

o ., d 

I 1.4 mf1U'YI 15 
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" 111011mflov1-:i ~-:i~o hl'W 
,, 

(1) fl1'.i'Ylltl1'111'HHYll 111001m'.irl1L~,111M111i'm~fl-:J'ff~1 
.'I "' "' cj "' "' ,! .., _, .., _, (2) m'.iu'Umom1 Vl'b' Llli'l~l'l'b' mnw'lf n.rnffm m::~rnrn1 'll'U 

ir~1111mtl~on11oflrl111i'1Jn1111t1Nffll Lil'Wenm'.i ir~1 

1.5 cl1~1J~ 22 h-:i-nwtJnno1Jfl,lfl1'.iL~fl1f11J'~-nrn ~w 'Hl'ellff'Uifl~-:imi 
' ,, 

!fJM'U (Asbestos) ov1-:ii~ov1-:i11i!-:i 111011mflt1V1-:i~-:i~o'1tJil 

(1) mrnl!n rnfoo 1uci1 m-:i 1111~ ~'U t11J fl11J D~m~fl1 mo Lvin 
~ ., •• I "' v "" V i L,ltl'.i &'.i"lf 11t1n 'n'.ieWtlllfflff'U fl 

.c:t d 3/ 'j) .c:t o QJ 

(2) f11'.i'1'10 'n'.itlfll'.i Lmfllllff'U~Wfl'Uffl'n'.i1Jf11'.i'VIO 

(3) f11'.ivlon ~tlllff '1110U~-:Jil1L~,l~W'l11tli-:i'Vltl 
Q. rl~ 

(4) fll'.iVllJVHY-:i'\lltl 

1.6 cl1~1J~ 29 h-:i-n1.ml!n i1u11i,:: t11J ilu11!om1 won 'li~ui,::u~-:i u~-:i 

ff1L1,l o~ittLil'Umfl~'U 'n1tllfl~m..'il'n'W-:J'ff~1 

1.7 th~1J~ 38 h-:i-:i1'UJ:-1~~1io 11!om::~T1;rnei1-:ii~oei1-:i11ii-:i 111v11mflt1a1-:i 

0) m'.ivh1to,11n 1~ 111t11ff~t'U 

(2) m'.in1m::~11J m::~11Ju~-:i 111om~~,1i~i~'l'Wm'.int1fff1-:i'b'u~ 

~'Yl1'11filff'U if! (Fibre) 'nlt1Uv-i'U m::~lll 1 vl11Jt1{ (Fibreboard) 

1.8 cl1~1J~ 42 h-:i-:i1mh::nt11Jfl'1fl1'.iL~fl1f11Jlfl".nru~ ffl'.iLfl" 11101ff~Lfl" 
' ' ,, 

;-:imi~fl oei,-:i ,~va,-:111-u-:i 111v11i,wva,-:i ~-:i~o '1tJil 
o dGJ rl d ~ QJ .cl 

(1) fl1'.i'1'111fllJ.fltUCVI ffl'.iLfllJ '11'.itl1ff~Lflll 

d QJ O d QI .c:l ,c!I I dClJ ,I 

(2) m'.immn1i1 mmfl-:i 1wn fl~mt1n 'n'.it1umm'.i~mvi1::1f11J.nrucri 

0 .., "" 

I 1.9 i'l1~1J'Vl 46 .. . 
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n'11i1'.iW q''U'U'.i~tlltl' 

fn'.l:ll 'Hlt1ih:i.:it1'W hfl 'Hltlfl1llJl~1J1'.htJ'Ut1.:JlJ'4'.l:lV 'Hltlff'P11 

(3) fl1'rn~'P11'PltJ~~,:J'HlJ1tJff1'H1'l.J1,rlfi'Plf•ml!nq''U.flWI lfl'.i.:Jff!1.:i 'Hltl 

fl1'.im~vi,'Htl',~'l'Pl., 'IJt1.:i1,.:ifl1mJ'4'.l:la'H1t1i'Pl1 ~r1:uu'P1~11fl1rn1~m1~m1i11ruix'IJ·i.h~fl1t1' 111>i1'P1tJ 

'Pl7ll (1) M!v (2) ilinllo.:ii'PltJ~*'H:1J1vri1'HfuH1fluvmn Lfl~t1.:iriw1 Lfl~t1.:iri1t11.:i lfl~v.:iiiv ~'li'lu 

' ' " 
fl1'.i'lh~ nvu l'.iflff1.n.J~ 111.'l~ri1m.h~nvu 'IJ v.:itfl 1t1.:iii t1'¥i'l i'l u m1i! 'W 

1.10 ~1~'!.J~ 92 lH.:J1WtttJ.:Jl~'W 

'1i't1 2 ft1l11fll~'W (TK.N 'H1tl Total Kjeldahl Nitrogen) ilill1flfl11 200 n1.'l;flf ll\Pit1;'Pl'.i 

ri1'Hf mh~1.fl'Vl'llt1.:i 1 H.:i1u-e;i'Pln'l'Hfl'Vill'Pl7ll'IJ\\ji'li'wn~ m~m1.:i ('l'l .ff. 2535) t1t1flm:1Jm1ll'l'W'l'l'.i~'.i7'lf 

u'lltJi~h.:i.:i1u 'l'l .ff . 2535 ftt1 

2.1 ~,~ufi 13(2) h.:i.:i1u1h~flt1'l.Jn,Jfl1'.ilrltJ1tl'l.Jlfl~tl.:J'U1.:J 'H1tllfl~tl.:J 

'U'.i~ fltl'l.J tl1'H1'.i'U'.i~l.fl'Vlfl1'.i'Yl11fl ~ti .:JU '.i .:Jfl~'W '.i ff'H 1tl ff'U tJ.:J tll'lfl'.i . 
2.2 ~1~11~ 15(1) l',i,:J,:J7'W'U'.i~fltl'l.Jf1,Jfl1'.il~tJ1tl'l.Jt11'H1'.iff'P11 Unl.fl'Vltll'.i'Yll 

mm'.i ~fflJ 'H1 t1 t11m1 ri11 ~ ,i 1 tlri1'Hf rni tJ.:Jff 'Pl 1 
" 

'li'v 3 ftl~ltl~ (Chemical Oxygen Demand) 1limflfl11 400 n1.'l;flf:1J1Pit1;'Pl'.iff1'Hj'l.J 

tl1 ~1.fl'Vl'Vl'llt1.:i h .:i.:i1u-e;i'Plm'Hmrn1,11:1JU\\ji'li'1vn~ m ~m1.:i ('l'l . ff . 2535) t1t1fl'Pl7llfl17ll 'lu 'l'l'.i~'.il'lf 

U\\Jty~h.:i.:i1u 'l'l .tr. 2535 ftt1 

3.1 ~1~'!.J~ 13(2) !H.:J1'W'U'.i~fltl'l.Jf1,Jfl1'.il~tJ1tl1Jlfl~tJ.:J'U1.:J 'H1tJlfljtl.:J 

i.J1~nt1ut11m1i.Jnm'Vlfl1'.i'Yl71fl~v.:itl1 .:in~u rn 'H1t1ff'Ut:i.:it11m1 . 
3.2 ~1~'!.J~ 15(1 ) l'.i.:J.:J1'W'U'.i~fltl'l.Jf1,Jfl1'.il~tJ1tl'l.Jtl1'H1'.iff'Pl1 'U '.i~lfl'Vl fl1'.i'Yl1 

tll'H 1'.i ~ff:1.J 'H 1 ti tll'H 1'.i ff11 ~ '1'.i'U ffl'H f rniv.:i ff'Pl 1 
" 
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' V 

'tt'U (Asbestos) oti1-:1'1~rnti1-:111u,:i '1110mrnrnti1-:i ~-:1~011.Ju 

~ ,I •. I <!I !I/ d !I/ 'l 1,10111"1l' non lf'l"VtJVlltnff'U tJ 

(1) mrn~n rnf1rn1uci1 ffl,:j 111111 ~u ou fl1U ii11m~tJ1 mo 1-vln 

(2) mnrn 111om11111°1tJ1J1t1u~w~uri111-i'umrno 

(3) nwvfon ~ollif 111ou~-:iih11,i~w1110~-:ino 
~ o'~ 

(4) nlH-llJ'Vlff-:J'Yltl 

3.4 ih~u~ 29 h-:i-:i,mn!n 'lf7U'11'1~ ou ,'.Ju111ou11 vfon -u1111'1~U~,:j tY111,i 
"''lj)='I d d d a.,~ ~ 
011 '1111J'U'11tJ~'U '111011fl'10Ufflf'U,:jff~1 

3.5 i;i,~u~ 38 !1,:j,:jl'UN~~uto 111om::11T1,rnti1-:i'111oti1-:111if,:j 111011'11m:iti1,:j 

(1) m1v111tmnn 1~ 111-e)'lff'f.Jg'W 

(2) mni1m~1111J m~1111Ju~-:i 111om~1111J~H'1um1rioirf1,:j'b''W11~ 

'V17'11n&~'W'1tJ (Fibre) 111ow-lum::111lJ1"'huo{ (Fibreboard) 

1.J1~mfl' ru i'u~ 18 Qllmwun 'Vl .fl' . 2540 

d ,I., 

('UW1'YltJ'l" 1lJCJJ1'W'U'Yl'b'tJ) 

onu~nrn h,:j,:j1'U~lilff1'11nnll 

0 !II 
ffll'U1'1nll10,:j 

., <J JI 
('U7,:jff111'U!'Vlt\J tJllff111n) 

9J jl d .c. 

1,i111u1'Ylmm1-:i1u~1m1 6 
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5. 

6. 
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9. 

10. 

II. 

12. 

13. 

14 . 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

MINING ENVIRONMENT CONSUL TANT CO.,L TO. 

if flnlmn::nr (Colour, Odour 

and Taste) 

~tul1~ii (T~!Tipcrature) 

... . 
fl'lllJll.ll.lOlfllli'l::flH 

trnnci1111Jt1::int1 (DO))/ 

iilvti (BOD) 

11ut1ii1'; ontj111tiihlt>fo-rf ~1111fl 

(Tot:il Col:form Bacteria) 

Lt'Ufl"Yi11omi1J~tnn, 1flih-lv{1J 

(Fecal Ccliform Bacteria) 

11mm1 (N03) it11-1-.i·:w 

!'U 1ti~IU'I.I 

ll6lJ hHiiu11 (NH,)hrn..i,u 

1-u ifllllll.l 

Yl1..1m'I (Phenols) 

lltHllfl~ (Cu) 

union (Ni) 

umm~l'I' (Mn) 

ir~n::rr (Zn) 

llflflliiVll (Cd) 

1f111iiv11irnfll8fl'lfl'l11n°l.ln 

(Cr Hexavalent) 

,i::ri, (Pb) 
, 

tlnrrnirn11t1 (Total Hg) 

l'l'lll1'\! (As) 

1,an1l.li-1 (Cyanide) 

riuii'UP1fl1'1'17~ir (Radioactivity) 

- flll~~ll8nl'i1 

- fi1i'~ifl1.Jfll 

l'l'11'Ulfffl2'N~Ua::..r~{,yijflnii 
r 

!'lt'l6;\.111~1111fl (Total 

Organochlonnc Pesti.:idcs) 

.. .. 
Ulvl l gnu~ wmw,h lu,ma,nhrhAu 

t11TIH 

P20 

P80 

P80 

P80 

I 

' · ·tnno 

C 

llflln. 

' <d • d 
1811.'l'l.taUJ 

100 lJfl. 

1Jflla. 

l lJfH ft 611 ll/i'I . 

11n1n. 

UlW'nfll'l11'RU.:i~" ,m,m1iru.:ith::t11T1 

t}Wm-nilummnH'th::lnY'l1" 

th::UITI tl1::Uln th::um 1.h::11111 

I 
I 

li 

li 

1i 

1i 

1i 

1. 1i 

1i 

1i 

1i 

1i 

1i 

1i 

1i 

li 

1i 

li 

1i 

1i 

1i 

2 

5.0-9.0 

~6.0 

:n.5 

3 

5.0-9.0 

~4.0 

::n.o 
~ 5,000 ~ 20,000 

J- 1,000 

5.0 

0.5 

0.005 

0 .1 

0 .1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.0S 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.05 

1>4,000 

5.0 

0.5 

0.005 

0 .1 

0.1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0.05 

0 .05 

0.002 

O.QI 

0.005 

0 .1 

1.0 

0,005 

4 

5.0-9.0 

~2.0 

1>4.0 

5.0 

0.5 

0 .005 

0.1 

0 .1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.005 

th::111n 

s 



I 

Cl~1J 

23 . 

24. 

25 . 

26. 

27. 

28. 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

u1 m !l1-&tJWfl1Tnh1uu11-a~J1i.i"l~U (~e) 

U\Ql"1t1111llRi•U{R" f1Ulft1111U~,J1::U'l'nf101"1l'l,ll 

fllllH 
I 

,mm111i1l1::l0Yl1 11 

mm1 fl ll.11111'1,l 1
21 ... 

tl1::um th::um th::11111 th::&1111 th::UITI ffllfl 

1 2 3 4 5 

~~;j (DDT) iu 1t1rni'111n. Ti 1.0 1.0 1.0 

uia11iTl1t1tinri1 (Alpha-BHC) " Ti 0.02 0.02 0.02 

~t'ltllt.i {Dieldrin) .. ?l 0.1 0.1 0. 1 

6i:ltlll.l (Aldrin) .. ?l 0.1 0.1 0.1 

11n.lfl1t1nfl{un:an.lfl1tma .. Ti 0.2 0.2 0.2 

th.I fl fl 1'l'~ (Heptachlor 

&Heptachlor epoxide) 

ltJ\11>1: ll (Endrin) " 1i 1i.it'rn.mt1flntn111!'\'t1111=iim, 

I fll1'ilrftl1JTifl 1'MlJtl 

ii111 : 1.h-::mffflUl::m:rnm1ri.:i:r:ifla'a1J11l1.:JTI~ uu'!J;i g (-..c .ff. 2537) atlnf'l11Jfl11\JLU,,'i::n,nj~~ti.:Jtffl1J 

llcl::smlltJWfll'l'li .:Jll"lfHi'fl1Jll--i~,n9i Yf .ff. 2535 1f e~ fl ll1U'i11J1fll J1Ufltl.1111l"lll-lLU11 ttfi.:Jll1fi1fi'U 

~-i;l!;,1unirnnl'411JfllJ1 ~nJ111h::mni11,J 1til1 111 fltl1J~ Hi~ M1'Uyj 24 fllJfll~'W'fj 2537 

l1ll1tlll1llJ : 11 nn111i-:n.h::U1vun-uinf 1Fi1foJ 

-
-
-
-

-

-

1.h::ml'lli 1 hfori mni.:iJ1~tJnunrnf1utrmY1m1111w'lfl~lfloiJ·rnnnmf,ii.:J\l1nn\lm:wlJn,J1::un1 

ua::n11111m~1.ah:: fow1~0 

1) nllflU1nflu-a::u!1mi 1fluA'a.:iH1um1cii11ie h~fl11Jtln9irivu 
- ; - • -=a.s- .. .: 

2) n1l'IJUlCJ'r'l'U~9111J1i'11J'lfl91'1JV·~?'f~lJ'!f191S::fl1Jl'l'UJlU 
W I • i I : 

3) Oll€ll.Jlf1lll::1.J1J'Ul1f'l'lJ'IJO.:Jll11?1·Ul1 

ll1::1m1il 2 Muri lll1ll.:Jl!1~MfoJ,i.:i~nfln\lfllWU1.:Jl.h:am1 ua::tr1lJ1lOtth.ah:: 1uwt;;tl 
1) fllHJ1llmurn::1Jifofl 1flu,a~;.hunwih,ia 11flfl11J1ln~rivuuti::Hnms::mum1 

llf 1rtl, -lfltlU11l'lll1i1 hltieu 
., ;., ;: 

2) flllfl'1lf11Hl'fl1U1 

3) nllUl::N . . 
4) m :dwi.i11m::nwnn-nh 

1.h::urnii 3 Muri Ul1ft-ll!1~Mf11J1if-l\l1f1fl\)fl'1111J1.:J1h::un, u~::?'f11J1SOLi1ull1:: fo~·u,~e 
I) m1~,J1.nt111n::ui1.nt1 l~vle~r-humnh14a hflm1J,Jnfirfouun::Fhum::tJ1um, 

llfoll, ~fltl.l.lllY1ll1lT111ltieu 

2) nlllflllfl l 



MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

1h::mrt~ 4 Mufi 1111ri.:iJ,~i~foJ,l:i'1lflflllmrntnah::mY1 m,::tnll1Hllrl'Uth:: low,~e 
,, 

1) nnf}1i111flua::'Ul1flfl 1,1vifl.:iH1um'.i~lL"18ht19111JUfl~fit1uua::fi1um::munn 

,H'ml~ ifJtumY1J1J1 hlr.8u 

2) fil'.i~9\t'1'7Mmrn 

1h::111Y1~ S i~uri 11i1ri.:itl1~iM'UJ1i.:i'11flfl'1fi'.inltn.:ith::lflYI un:a11111rn1~u,h:: iaw,~e 

f11H11JU 1 fl 11 

21111i1uflfi1111f\'.iJ1-u1un1:: 'hmMri.:iJ1,h::111Y1~ 2 -4 ti1i-tfoului.:itl11h::111Y1~ 1 i*1~u 11.lflllJ 

li'.i'.ilJ'lfl;; 1rn::lll1n.:itl11h::lf1YI~ s 1iinTn'Ut)fll 

3/ tll DO 1tluintu<t11J19l:iJ1'U~1t'ffl 

li ,tlu hlY111Jlin1J'lfl~ 

'Ii' ~Wl1~ii~e.:iJ1'1::le.:i iliq.:in11~01lUJii9171JlilnJ'r1~1nu 3 6.:iffl1~m;ot1 

• J1tiijm1um::~1.:ii1J!U,ie~ CaC:O, iu1n'Ufrll iOO ij-nanfo9itli;Pl'.i 

•• J,~l!fl'lllJfl7::~1-:i1u,1hm-:i CaCO) Lthm11 100 iirinfii'lll'i{;nfll 

C t1.:iffll 'JH'H;tJ~ 

P20 fi 11l1v{1.;'U i 'Yl n~ 20 111nm1fi 1'U~tll~"'l()U1.:Jtl1i-:il1:Ufl~l~1.JlJ19ll'llln'01.J od,.:iyj a,i'.t tH 

P80 ft l! tfo.f1cilu i l'1 nii 80 il 1fln17fl1'U'ltu~')()(i,,:iJ,-i.:ii11Jfl~1ihJlrnl'.i1'\l?'l'tl'UtlUH~el'de.:i 

1Jn.t"I. iit1iini'1JtiiY11 

11"1 . 

MPN d - d • 
IV1J.l'U:)lJ. l1'.itl Most Probable Number 



Yll~nl(mll'f 

l11~lflii 

!'!Tl Yfll 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

~'Y~fltll.1111'1~1 

if (Colour) 

m1u,iu (Turbidity) 

filfl11lJlU"UOHl•fi1~ (pH) 

111an (Fe) 

l10~llfl~ (Cu) 

n~n::n (Zn) 

i'nrrlfl (SO.) 

fll'IO lai' (Cl) 

l-l~oo1sfi' (Fl 

I 
l\H91Hl (NO,)• 

,, -tn11Jm::f11~m'l1J.Jfl 

(Total l~aron:::ss as CaCO,) 

fl11um::A1~£111l 

(Non C:.rl>Ct.ate Hardness as 

CaC0
1

) 

,J; 1J1rurmlf~'l11Jfl~n::1nuh\' 

(Total Dissolved Solids) 

l'l11H1! (As) 

hu11-u.i' (CN) 

91::/i1 (Pb) 

1.hon (Hg) 

llflfHUUlJ (Cd) 

iri,iiolJ (Se) 

1im911iim1ncu 1flun 

Standard Plat~ Count 

frm911Tim111tc11 fa01, 

Most Probable Number of 

Coliform Organism (MPN) 

ii.1fl 111 (E. Coli) 

I ,Jn,iiuu-1mrnn91 

'11'U1Ufl111J~'U 

ff1'U l'!J!ll'Uff1U 

(unJn.,mg/1) 

1fl 1niiflo n1J.cru. 

(Colonic:slan') 
d .,.. d • 

IOIJ .l'f.1011 . '10 

100 1111.'rlJ 

5 

5 

7.0-8.5 

:l'-0.3 

:,- 1.0 

>5.0 

:1-200 

:,- 250 

-i-0 .7 

:,-45 

>300 

:l'-200 

:1-600 

:,-500 

<2.2 

flllllRl§.l'll 

15 

20 

6.5-9.2 

1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 

45 

5(.1() 

250 

1.200 

o.os 

0.1 

o.os 

0 .001 

0.01 

0 .01 

Til.Jl 1h::mt'fm::nn.:it191rni-rnnlJ ~l.Turi 12 (Yul'. 2542) eenmlJfl11lJiuvc;::n,ruty~tl1111fl1n l'!.t'f. 2520 1ie.:i 

ti 11;-u A"K anmru q,f 11 ft:: lJlYI 'j t11l 1 l.l l'l 1 fr,nn 1l t1Tl1l 1J t11li1 e.:in-u~,-u rnn ll Vol ty,m ti:: ii e.:inu ri -:l ll 1fl 6 6lJtVl.lli'Y 

~,;lJ~ium!.:inel1'lfOllU1\ll1Jt1'Y1 lfllJ 112 916\J~ 29 .:i a.:i-!1..1~ 13 llJlJltllJ 2542 

l1ll1tJl11~ : 

< 
., . 

tl00t11l 

-------



' t:::t 
fllrlNU1flfl 4 



' ' _I ..:1 V ~ a v oC:t. d ~ 91 
Vll':il--ltl'1U':iltJfll':il6fltl'l':iml1Jll'ltJ1Jfl'JUl\}flVl6--l'll6--llfl':i6--lll6Vl':i'Ji:l'Jv!Uil::Vl':i'Ji:l'Jlfl':il::'tttJW.fll'Wtl'--lll'Jv'lil6ll 

11 tlfll ':il'l ';j'J,J'Jv'I 

fll11111'J1l'Jvlfl0Ull't'f0lfllf11-U'll11tllfllff 

- Tota l Suspended Particulates 

- PM-10 

., ., .. 
fl 111111'J1l'Jv'l1::v'l'UUTtl.:J 

- Leq. 24 hr 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure . .. ' . fl111111'J1l 'Jlfl 11::'ttflOUll't'f 'Ul 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Total lron 

5. Su lfate 

6. Lead 

7. Cadmium 

8. Arsenic 

a a 4 
'11011'110-UJe 

- High Volume Air Sampler & Blower 

-No. 5, 5 

- No. 27, 27 

- No. 38, 38 

a .di 4 
'1101fl10-3ll0 

- Electronic Balance S/N. 14245322 

- High Volume PM- 10 Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. 2, 2 

- No. 3, 3 

- No. 24, 24 

- Sound Level Meter SIN 090146 

- Sound Level Meter SIN 090 I 77 

- Sound Level Meter SIN 122020 

- lnstantel Model MiniMate DS-077 SIN 

5279 

- pH Meter SIN JC00085 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493.06l 3 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.0613 

- Spectrophotometer SIN 752S12006 

- Spectrophotometer SIN 752S12006 

- Atomic Absorption Spectrophotometer 

SIN. 85 16 

- Atomic Absorption Spectrophotometer 

SIN.85 16 

- Atomic Absorption Spectrophotometer 

SIN.85 16 

REPORT: MM_M9: MAENGTANSAN/2023/MAY/CAL.DOC 



AIR POLLUTrON MONlTQRING EQUIP,MENT . 

TISCH ENVIJtOM£NTAi.,,lHC. 
I 4!S SOIITH MIAMI AVE. 
VUJ.AGE- OF Cl.IV.a, OHASOOZ 
513.417.9000 
877..2:0:.761;0 TOLL FUI 
S13A67~FAX . 
WWW.TtSCtt-~.CQM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE_-5025A 

Da_te - Jul 26, 2017 R.ootsmeter S/N 
Operator Tisch Orifice I.D. -

9833620 
1413 

, , 

Ta (K) -
Pa {T(lm) -

298 
748 .• 0:3 

====·=================~=1!i'==a·a::================-==-=========·=:•===•==aa::==·==== 
METER ORFICE 

PLATE VOLUME VOLUME_ DIFF DIFF n·IFF DIF-Ii' 
OR START STOP VOL!JME TIME Hg H20 

Run # (m3) (m3} {m3) (min) (mm) ( i -n.) 
-------- --------- ----------- -- - ------- --- -- ----- --------- ---------

1 NA NA l.00 1.4.110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4 .00, 
3 NA NA 1.00 0.8880 7.9 5 ,,00 
4 NA NA 1.00 o.~4so .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. 

-------- --------- ----------- --------- --------- -- ·--,--1 ----------
0. 980.0 0.6945 1. 4.030 0.9957 o·. 10-s-1 0.8926 
0.9760 0.9809 1.9842 0.9~16 0.9966 _l.2GZ3 
0. 973·8 1.0966 2.2'184 0.9893 l.J.:141 1.41-13 
0.9728 1.1512 2 .3267 0.9883 1.16'9€ 1.4802 
0.9675 1. 3881 2. 8-061 0.9830 1.4103 1. 7852 

------------------------------ --------- ------------------------------
Qstd slope (m) = 
inte-rcept (b) = 
coefficient (r) = 

2.02255 
-0.00092 
l. 000·00 

Qa slope (!Jl) = 
intercept {b) = 
coefficiept (r) = 

l..26649 
-0.00058 
1. 000·00. 

y axis= SQRT[H2O(Pa/760} (298/Ta)] y axis = SQRT [H2O (Ta/Pa)] 

CALCULATIONS 

Vstd "" Diff. Vol -[ (Pa-Diff. Hg) /7601 (298/'1:~} 
Qstd ... Vs-td/Time ·' 

Va =- Diff Vol [ (Pa-Diff Hg) /Pal 
Qa = Va/Time 

For subsequent flow rate calculations: 
' 

Qstd = 1/m{ [SQRT(H20(Pa/760) (298/Ta))} - b} 
Qa = 1/m{(SQRT H20(Ta/Pa)]- b} 



• 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENvlROMENTAL, INC:. 
t 4!5 SOUTH MIAMI AVE. 
YILLA!iiiE or Cl.EVES, OH 4!5002 
513.467.9000 
877.263.7610 TOLL FREE 
513.467.9009 FAX 
www.nscH-ENV.COM 

5. 0 "n-T,.,.,.,'TTTTTM'TTTTTTT'TTTrrnTTT'rrn,,.,,'TTTTTTITITrrrrTTT1rTT1"1TT1TTT'ilTTTTTT11'TTTTTT1TmlTTTTTT1nTTnT1T -40 

4.5 +l-l-ltH+I-H4H-ltHHH-H+H#HH-++til+H-H#H-Htttlt+tll+H-Htt+t+li+H-lttttttltttlH+fil+H-fttitttirtttt 36 

4.0 +l-l-1+1-1+1-1-l+l-l+!+M-1-1--l+fil+#++Hl+++H+++!+l+ff+++il+++t+H+++it+++++H-++t-t+Htt+l+tttt+t-tt+ltttttt,ttttt-32 

3.5 +HttHI-H+++H-H+ltH+l-l-l+HtttlH++tttl-+itl+Htttltttttttl+H11ttttttl+tttttltttlttttttilttttttltttttttt 28 

3.0 24 

6' 
N :c 

2.5 20 e. 
:c 
l! • "0 

2.0 16 

1.5 +HH+!-H+l+H-H+l+H-+t+ll-H++I-H-H+H.14tttlftlttttl-tttll+H-VfltttHtttttll+H-tttlfflHtttttlH1tttttrtttt 12 

1.0 -H+l+H+H-l+H-+1-Hfi#+I-H-+itl+Htttl~+ttf+H-lttttttlffltttttttltttti.-tfflttHtttlttttttttfflttHtttt8 

0.5 +H-tttlH#++H-H+H+l+l+l+Htttll+H-ttHfflltlt~fflt+Htttll+H-ttH+H-l+tttttltttttttlfftttHtttlltttt 4 

0.0 +u..1.U.1.1J.Lµ.u.i.u.l.Ll,j.u.1.1:.u.J.1.4-1..L1.Lu.u.~.1J.LLU.1-fL.1.Ju.J.J.UJ.f.u..LU.U..u+JUJ.L&.U.1"'+a-U.U........,4,,U,1.U.1~ 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mln) 

I-+-Qstd -.-Qa ---- Qstd vs dellaH j 

• y-axis equations: 
Qstd series: ✓AH ( ~) ( T std ) 

Pstd . Ta 

Qa series:· . .J(t. H (T a Pa)) 



CAL 
Calibratech Co.,Ltd. 
7/106-'7 Moo 2. SukhapraGhasan 3 Rd., Bangpood, Pakkred, Nonthaburi l l l20 

NSC -TISI- TIS170~5 
CAllBRATION 00.30 Tel.(02) 964-621 I Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Env i and Consultant Co., Ltd . 

47/91 Moo 3, Tambol Tha-it , Pak.kret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity : 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 l g 

On site calibration was catTied out at the Laboratory , 

Spcc.ial Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 2017 

Akaradath Thippichai 

(28 .5 to 28.7) " C 

46.5 to 49 .7) % 

JOJ 1.0 mbar 

Page 1 of2 

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : Thi s certitica tion is 1rnceable to the lnterna1ionn l System of Units 

Standard Weights 

J..l2NQ,_ 

E261 -E2624 

Cert. No 

( 02 162446 

Due Date 

16 Nov 2017 

The Uncertainties are for a confidence probability or approx imately 95% 

Traceability 

Na tional Inst i tute of Metro logy (Thailand), (NIMT) 

Approved by : 

( Surachai . Pro1111hong ) 

Technica l Manager 



... , :;._.., 

CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., .Bangpood, Pakkred, Nonthaburi 11120 

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mai l : calibratech.cal@yahoo.com, calibratech . cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page 2 of 2 

Result of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.001 0.0000 0.00011 

0.01 0.0000 0.00011 

0.1 0.0000 0.000 11 

0.5 -0 .0001 0.00011 
,. 

2 0.0000 0.00012 

5 0.0000 0.00012 

10 0.0001 0.000 1? 

50 0.0005 0.0001·5 

100 (l.0011 0.00022 

200 0.0022 0.00039 

This reported uncertainty of measurement was based on a standard uncertainty muliplied by a coverage factor k 

pFoviding a level of confidence of approximately 95% 

Eccentric error 

Repeatability 

Load test : 

A B 

-0 .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. 

2.1 1 , 



32/751 t1t1.t1.1.h::'l!1eirif'! LL"ll1-:ir\-:im L"ll'ilr\-:im m-:iL'Ylyj"l 10140 
q q q 'I q q 

1m.0-2873-6045-61'Yl1~11 0-2873-6046 

~ o-:iuiiu1im11Lm1::~Leln'l!t1. l1.J eltl.nJ1i\ sl-:l1tl. ~ 14 ~-:l'V\1'1ll 2563 
"" q., 

CALIBRATION REPORT 

Instrument : Sound Level Meter 

Date of Calibrate : January 16, 2023 

Calibrator : Sound Calibrator 

Manufacturer : ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 16, 2024 

Manufacturer : Scarlet Tech Co., Ltd. 

Model : ST-120 

Calibration Report 

Serial No. : ST120C0267E Range of Calibrator : 93.97 dB 

No. Serial No. 

1 090146 

11 090177 

12 122020 

13 122025 

14 122026 

Before Adjust After Adjust 

94.0 94.0 

93.9 94.0 

93.8 94 .0 

94.1 94.0 

93.9 94.0 

(m~~11-wr;ir;i1 t1,Xui;f~1nru-nu) 

~9r;in1r~'1l~u5u~n1r 

Inspection Result 

Pass 

Pass 

Pass 

Pass 

Pass 



Calibration Certificate 

Part Number : 

Description : 

Date: 

712A0101 

MiniMate DS-077 

February 18 2008 

Unit SIN: 5279 

TEST REFERENCES* Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & Kjaer Power Amplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Charge Amplifier 2635 

Brue! & Kjaer HPMC 4221 

Brue! & Kjaer Mic. Carrier System . 2804 

Brue! & Kjaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the $pecifications 

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: 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN 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 calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( J Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

( ) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 
------- - -·------------------------------

Th, s cenifi cate may 1101 be reprod uced 01 he r 1han in full. e xc~-PI w11h 1he prio r wrinen 

.,pproval o f 1he head of Curpora le Serv,~e, 3 . E4uipmen1 C a libra110 n • nd Tes11 ng Services 
--- ---- ---------------------------

A 0050992 

.; 
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Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

Cert.No.: 16CH1145 \Ji 

I• 
!,\ 

' 

' 
\ 

Model: 

Serial No.: 

ID No. : 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model 

7418 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

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 : 

Page.: 2 of 3 

Due Date 

15 Nov 2016 

18 May 2017 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

3. This certificate was certified only for the instrument we calibrated. 

4. This 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 

a 076129__§ __ 

tl 1
• 



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 

SIN. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- 'Model : 

- Serial No. : --------
O i mens ion 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) 0 

( ± C) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0769697 

·s r_., 
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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 : O 2719 6479 

http://www.mt.com 

Certificate Number : 

CERTIFICATE OF CALIBRATION 
Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number: IIIIWIHIIHHHH 
• s If 1 • 0 9 2 l 0 0 2 5 • 

Object/ Equipment : Electronic Balance I 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 

D Mr.Surachet Sukkate 

CCW • 4192 -16 IC 

Page : of 4 

The contents of th•s certificate ma:,, be published or reproduced or passed to a third party only in full. except with the prior written approval o1 the Calibtation Center. MetUer•T~do [Tha~and) Ltd. 



Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax: 0 271 9 6479 

http://www.mt.com 

Device 
Model: 
Serial Number : 
Calibration : 
Capacity : 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 9 20 

Readability = 0.0001 9 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = - 9 

Readability = 9 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20,00007 -0.00007 

50 50,00002 50.00010 -0.00008 
100 99.99995 100.00003 -0.00008 
150 149.99997 150.00007 -0.00010 
200 199.99994 200.00007 -0.00013 
. . . 
. -

Certificate Number: CCW • 4192 - 16 /C 

Page : 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00014 

0.00020 
0.00027 
0.00034 

. 

. 

-
. 

~ 
>i:• .,.,, ·~ 

'!," 
11} 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 

2.0§. ~&t· 

.}:/2:bi , c ;; 
Ii!~ .,;i..6\ \ ... ~- ' ' 
✓"(_fOO ~-;;tt·'-in, 

. 
:· . 

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%. 

F083(Dyl,l.eme,, ,loledo(l~JL~ Rev. 1a 
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METTLER TOLEDO 
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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 : 

Model : AL204 Serial Number: 1228510730 

For Weighing Range 2 

CCW. 4192 - 16 /C 

Page: 3 of 4 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 

- . . 
. . . . 

. . . 
. . . . 

. . 
. 

. 
. . . . 

. . . 

. . . . 
. . . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

I\ 
~ 

D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

F08)C oy"6e<Der• Joi90o(T~l LNtd Rev.la 

9 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

4 

5 

Max Deviation 

Thi$•.., onp-'~ 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 
Certificate Number : CCW. 4192 -16 /C 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 °C 

Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CPI W002 I 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 

,•,. 

4 
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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. 0-2719-9484 

NSC-TISl·T1S17025 
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 : 

( i 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 is certi ficate may not be reproduced other than in full . e.ce pt wnh the prior written 

appro , al nf the head of Corporate Services 3 . Equipment Cail~r. tin n and Tes ting Services . 

i, 
( 

... \1 .. F 

'\ . _i,. ,: 

,,'-"· .•· · '-,."-
A 0051033 
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. Equipment : ., 
··

1 Model: 

: ·, Serial No. : 

ID No. : 

Manufacturer : 

Received Order : 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 Ju ly 2016 

· '; Condition As-Received : Used Item 

\ Calibration Date : 14 July 2016 

•" Reference: 1607-0518OC-1 ,., :-. 

· Procedure Used :-

Cert. No.: 16TM1916 

Page.: 2 of 3 

. Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

/~ measurement method with Data Acquisition which connected with Resistance Temperature 

'.:'., Detector ( RTD ). 

✓/, . '· The temperature scale used was based on ITS-90. 

. : Condition of this result of calibration 

• 1. Reference standard instrument:-

'/, Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

,,- 2. This result of calibration was found accurate as shown on date and place of calibration only. 
,; ~ 

· 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 : Close 

H 

, l --a 

w 

Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 

AC Supply (Volt) 

67 61 

230 230 

Position : Ref. Std./1O No.: 

1 14RTD101 

2 14RTD102 
--·---·--·--·----

3 

4 ---·-· -- ..... 

14RTD103 

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 
-·- .. ---------··-

14 RTD 108 

14RTD109 

a 0759611 

. ,· 
; . 



,, Equipment: 
''/, Model: 

\ Serial No. : 

'.~\ ID No.: 
·. Manufacturer : 

1 Received Order : 

'?; Condition As-Received : 

\ Calibration Date : 

1~ Reference : 

1/ Result of Calibration :-

·- .. "'. , _' '· .... · . . ,,. 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

( * ) Without Adjustment , ,t. 
., Function of UUC* : Temperature Source 

,:',: 
<li, 

; '+ 

Calibration 

Point 

( oc ) 
104.0 

Calibration 

Point 
( oc ) 

UUC* UUC* 

Setting Reading 

( oc ) ( oc ) 
104.0 104.0 

1 I 2 I 

Temperature Temperature 

stabil ity uniformity 
( ± oc) ( oc ) 

0.12 0.67 

Measured Temperature ( °C ) 

Position 

3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc) 

1.1 

7 I 
104.0 103.834 1103.955 I 103.6ss I 103.9601103.9371103.616 I 104_597 I 

. ' ,·u 

·;.r~ This instrument was control by temperature controller Sigma, model SFN48. 

; Average* : The average of 30 values in each position. 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±OC) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

'/{ 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. 

) Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. 

,,;{ UUC* : Unit Under Calibration 

>~ Note : The reported uncertainty of measurement was included stability and excluded uniformity . 

\'.i't 
. 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 %. 

t\ 
-oOo-

')! 

~\L~.1-

: 07596✓ 



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 

ENVIRONM ENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC-TISI-TIS 17025 
Calibmlon 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 Calibration Center Co., Ltd . 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd ., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

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 (N IST) through Starna Scientific Limited . 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photornatic Certificate No. 991 13 and 57399 

... _ .. _., _________ _ 
( Mr. Dumrong Boonsopon ) 

Person in charge 

l~<l'-~AI-J#QOIS& ... ~ 

( 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 international or 

national standard or other recognised national stardard laboratories. 

The measurement uncertainty stated ,s the expanded uncertainty which is obta ,ned from the standard uncertainty multiplied by the coverage factor (k-=2) to 

orovide a level of confidence of approximately 95%. It 1s determined in accordance w,th the Guide to Expression of Uncertainty ,n Measurement (GUM). The effect 

thal the results relate only to the ,terns calibrated . 

This calibration certificate shall not be reproduced except in full only, without wn11e" approval from SPC Calibration Center Co .. ltd. 

SPCC-FM-C06-07: 03 May 2016 



~ -­

S@C~llb!a!i~n, 

Calibration Results: 

Without Adjustment 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi \A/achirathamsathit 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 0.0013 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 2016 
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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 S7 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 20 16 -----



SITHIPORN1 
associates_/ 

SITHIPORN ASSOCIATES CO., LTD. 

451-451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp://www.sithiphorn.com 

AA SPEC 

PERFORMANCE VERI 

Cert. No.: 

Date tested : 

Instrument identity __ _,,,G""B"""'C"-------

Instrument type ____ 93_3_AA~---- Name--------~-

59032 

22/06/2559 

Serial number ______ 8=5"-1""'6"----- Customer 'l..J~"Y'Vl 1~1.-!l:initmj'l-J'r'!Uel'W\'1 .a: 
0 ~ 

Test Result 

No Test Description Criteria Result 

2 

3 

4 

5 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 nm 

Slit Width, 0.5 nm 

Slit Width, 1.0 nm 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

Reading in BC mode with gauze 

Difference 

ABS Reading on 5 ppm CU 

RSD 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

< 350 V 

Std. Dev < 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0.1 

324.75 ± 0.2 

852. I ± 0.2 

372 V 

0.000 Abs 

0.20 nm. 

0.50 nm. 

1.01 run. 

Date 

✓ 

✓ 
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4.1 ·,er,\t~ fhrneu:«11,uJ 
u11tn,,il~,wh1J 
tllN1J1t'l11'11\\ (910) 

..,,..,._ 

IJ"lt\'fn'l'f-tO.Jn~rnntL\Rl11,urn'itnui11.u1~ftllN \ c~ r ffO'll6rl,!,1"Mn11 

4, ft1,hl\F-l't\U1ft'II\UfflW"6 ~~o~n"m11f1491')1an'll'1t, ~~fttlfi4fl1'UJ • 1IS'll\~U'll\~1i\" \\tJft 11 

i1Jvt'wl~tiw,,;~.,lm,m11nul11::11,nl~DQ\ntl'L~u" h1ufttl'1flmt thutnJono" 
n,rnn1·n~o,h~\l1~,.ht'll1w°»~"He,a,l1,r1nrlt.1'ln'UlflHn"l1 • 1i1,"tfo11,ncln "'Vf\ 10 
01'1ii4111111JWl'l'l'l lfOlJW"1n'litUJ '111Jtf4f,n1o.JflhH1tnuh4 4) ~lfit1 ~,ue1J¥n'U'l'1 
,·1nn·,1th1ihLlfl14011 41-,11unt1mtth,1i"1fli11 filll4tn11Nn'l1 

t-11 n'd,,ul u\f "4 4,1Y11n'1.11::'111'Ul10if ivMi,i'h,Tof o,n1u"•h~ 'I ~nn 
n11t\·11"ntt11~n·11 m->flmi:,hn"mhf1~ll',Aflot1i'm1e•fo.J,1u" ' 
fi'->nci·mu1a;\t·n,l',fl1.hi:1m-Ao"1-A'e~iurit\\1'-"'Jm~1~ifl,i\llnY111-, 
onu1\I n11t1n,111 o u,Y a\ -II '\)'\)l,n1o-,f o,n1 tmnlh fn" it,it · ,,n,b\4 
11'1Jmm~;1u1"1'l11~4fflfo•,1rnmY1i·u11111,ffo\HU1t1\1\Lll1n1-> 
un\,itt1unlut\e"n1,1u,1tHffl,n1rm t\'43,Jfl 2 !h'IUftt\8Ut1\UI\I 

U1l\'ll\4ff1Jillf ,tJ"fi'_,tf 
I\Jl"U1ll'll"ftN~~6 

1) 1'1~U1H("' 
• \Ao1.ht"IS'lfUW\lf'Do\ftl\fiu1n"um,,,\n"tt11-m11\~tht:'ll'l'll\4 

U,n 111\ntM'luefun11\Joth.nt1t\t 
• ,~01uYl,1,i1111ftt1,~"V11rio,no"~'.,IJ1t'lf'l'll\4 
• ,~ 0 \~n'l1.'l\il'4tt\Hn'l110flt\l\'D~.flUft11a!t\' ~->n1t'IICWfU'll\4 

CJ04,l'utlcy\.11f'l'Y.UJ'Uf1LUJ,ttle1111\l1'1~tht'111'11\4~0'li~•vul,1m 
\nel',iu-, 
2) '"~1f 1JIJ"\thMaJ'ltl 

• ,r,"~,1" "V~ 11 ,1uttuorio,i 
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· Nfttl'JtYl\ll4W~flft01-1 

4;1 \f111¾Jn\lUt'lti'1fllJ 
,uum1dlri1wh~ 
t1 ot th1:'ll 1 'U 1-\ (vie l 

~,er,n,dhi• n,uu,t11nlt1 ~ni nnnui1Sn1flftlli.i 

UJ11-\n'l 'f0\'1\it"n'l1 

1 l f 0ttf.,911m:n,nrn11w1nt1,,i1,1~~if' 
t11\\tnmm1,u111'll"Ra.J~\~u~,1.1.,oomfJ\4 3 ~,u 1.t,~n 

a,u~1.h1moun1n ~tl•H 
• ~-iu1a11"tl'1i,J1i,m~::tl'11w111in . 
. f "n"11n't\l1unw1:i'llm1fl,riu1'1l'o-3 \tfori ,i-u~,r,fl 

ft111, n,u111\"1ann~ Uftt1>-ltln1,u1wmh"'1.tJ111JoniN '~"'" 
tf4tf · n.1ft1ltJflaltn113.ln'11Wlft11Hfu~f1tflo'1thdhm11 

\l\'un1,n1,n&\4\tlt11h,i\~mnh\MllfN 

Z) un\J'lflil1\l''\RVHflnH:n1nm1-rw1•t1"fan,-..d' 
111 n1,un11,f11f"6ioajt1 T,i,mn 

n,1t1n,,la1tf"f-i'o\Jfl l,iHn11 ntf e-u\'ll ni~n,1otl·H 

fiol~O., /,il1th;u;rio"Ltlt1thlA\\n-mh&MGo,i nunh,<hm,nh 
n,,no-, \IRt'fl:tJCh~t1mtm\~no., t\'-3tf 

• 111111,hnm,1,hndlo,1 

m4lt11tn11u:loo•rno."n,11h~1111l'u~"fli111to1\" 
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t\'11'"\~rl 1.2 ~,911n11i:10'1n\.li \lftt\\rfl'IIH11n1::Y11J,'1U 1f1Rou1wnu::LflitJ3Jm1rrn~ilo., (vio) · 

Nftn1tr1uR" \L1tlel'oa1 

4.1 \fl 'ntJ n ,nu,tf" f\lJ 

uflu1,,ihhwha.1 
1J011thait11t1" (olll) 

a.J19\ ,r:i,,tJo-, t\\~u11tl\nlt1Nft nnnui-,u,~~ 11 &J
0 

• -u:u1:oh1ih~n,,t-1,1M~o11 
m,i,,nhLinm,l\')\\.\no-,,i:t\'r,-,1,l,i:,nfaiiutllthi'll'l'll\l 

i'um11J'll'f.lijtllrh,1nu l-lft n·m.1nu1t1,arn,"m,10 O,J ""ift&:l\rrl'IJ 

~fl n 1m uft-,1 it1tl'au ~ ft011fit1(q'UJt1111t1ou1-111n 1n1 ui,hL 1 flft ou 
f.l&rn1Hl11~1U>U,TDfO.J~\U"l\&~n'l'l'\lrl\,1t'Jcvl\1 (c\'10) LUl::Uf!n'IY 

<'11\{h,m1rllhwh"r\'1Jl\<tnrnJ'l1a-1,prrn lt1u~,'l\~ft\vl'1hi,nff'11..-"f 
'll'ov~fi,mri,, Ott 1 tl~ · 

, 11:utl\.\q~ w11ri1m~1111 
Lsj of"•" O"l'Hh \ 1-1 nfj ll fl14 ltrirn,, tl'o .uh,thLn11 

1J1::'ll1ii.i~~f H11m1~·ni\",11\1i1",11,~1~"1l1Vi~14flmu~J.,n,, 
,hLl\Uo~ LL111:1tlthihvte~l.lnneur111 ui'U~u11:mmYt11 ~tf-1ut1~ 
'11\l"lflA\\~ .. ,~1i1m ~ .. ,m,;·u D't'll" flU'Jtfl'mUfl1 

(21 n,1'1n~utfo-,111nmai:n'l1t1n,11out1'ofo.,11u" 
e n1rl'u,~o.,~·o,n11m 

•~n11a1n,ia.i,n'lllli<11~uf,ztl'ott1oui'u,}l->mia,f\,n-9." 
l\1oiof o,n1U\l'1n,a,w n1rlflG·.ht'l'l'l\llffuHt1n1inu,·mm, 
•h,th,lflnm1 lt1u1nu11ol~iJmn,"fo,1,1u\UJ'l1,JotJm-1,h,, l-1¢ 

• L4°1,nl''l~tJ1t111'llmr"fu.wlft])Vl'lfflJl~O,Jfo,n1a"t,uffl1t .. 
• ftllltin'1aJ011N1ft'U\lffln¥A,.,,tN"~"'11.J'll1' ,rh,ffu&~Qll 

f efl1U\\11n:fl1"lflU911{ . 

• fu1fetfe.a11u,4'1nw.4,uti"fl,ftu1'o4 1'11" rntM,u 
q"ft'lM1M'twl't1q11~t1cf •1ll'nn"nfrflnnmffJ'lnlu1aii~,'Hltl'ou 
(tJ\\1'11q911l,n\' llQfl1'rf-''iltlUUff•4it1Qt1lt1n,1rJ".r" 

wn11,1,fl~•m1,-;m1. 
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· ~"-s""y{ 1.2 u-,".,m1Uo-,n~ u~:mr\1,,wftn•n:t1u~,rn1Cfla&i1twn:ut\9'11uiin-i,,hw1thH. (fio) 

Hftn'ftnuft,m191Ko.i 1-11qi1n11UatKw,uu:unl11,urnnv.iud,rn,,itiow · \'1111"~t11,fhm1, nrn:,1ct1tl1~(hrnT'f .,,.,,J.,a:w1m ~·-tuf:lO'lt1ou 
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L'1l'J\t.ff fh n ~a:f,1911-1 - ® n11V111ttou11otii1111u1-t -: 1•111~J1\\ ,;" \\ij 11 • rlntutf91n,ntn"'Oo11 • . u1n. \ v.~o.Ju'l1\ern 
'"' t n 'l 1 fl ,hwhN ~no,u1';n1•UJn'lnJ1t\'ll'hol'an;"f\tl'i'u,l'of o,1\,U\W'\n ~'lUttt.loniw 

1llll1tht'IJ'l"ll't\ (tlo) 1.ht'll'l'II\\ ~ttl'o.J,1L(h~n"l1011'l'O~tnJ,l'e,~,,,., \wif "t1oud',n:io~ • ~1J'll\'1J1\l~,nfn ~~f(10 · 

tJn w1'14,>1\4\ {1\\1l'1fi'II tN.., "1 ti 111" 'M1011~,rirn1l'o.J 'hut111 • neu ~,ut1u'n'll'l" 

... ,; 
U4'1i11~\\"1m~n'l71\~,,\Jq/1'1".\\fnutrfe,n111"f\'1Ufl1"1lni'.hm1u111u 

~.J ,. i'1'il8'4 '1-3flMnntJn11111~'11,,iitw'ui1¥iM1u1hfh1m1t11i,noU'll'o 
· f1)•Hio"W1ut'·nrit\w1tu::~11t,,&1.n" 30 i1 \t'u,f~~Lfl\ii'1n1o" · 

fo-,L1tm 13t1fl 2) · 
6: .. i&;ru-;;;;;;;-'"~~"fu\:;-,,u~-;;~;1~"w-"'· . -1~-: 1uwif;mfii;-~Ti1 

lhnnru 60,000 u·n,lfJ h\o\1Uh\ih1f\1n11\"1ll'll\\~o~\mM\u~ thuenhm,i-, 
mu\lm1mn\l,"ft,,f.).)fln\Z:fl1'JIJn'l11J1~'11\Uf1Jw'd . 1U'll\lU'l\Ml1ftr v.~A10 

~'lUL'lNO'V1,J 

6. f;i;o,mu,t1,s,Yo~;,r;.;;r~T~;~~-:;; ''"'1 \\IJ'lUIR,nJnn-:;;i;;tl',;, 'Hl4(4'\l~lt11,si,,-··­

\do~ 1;uma1m1thlM0o.J \~fftfi'•Jlltntou Hu,,·H~i'l\l~\\',I"~ 
tfl1.an111'\1e1Jl11mfl,mmnY1u\~\lttl',t,lt1 \t(d'1\~•rieiufJt1011 

· .. :::wn~no4 

·:-·ri·o·~,ri-;~"1,~~Jl fN I f50:ooo--.. t··~-~~~\\n ~-;;;-K~~-· 
u,nltJ 

. -J;\;,u;m,t1,\ ;·i)o~l~-·:-.. --·-r: .. ~-;;-:-~;i;.,,m,"" 

~.2 ~11mr1ow,al'u1ti>t 
. ,h~,i,,s,-. 

1. hf1t1.f-,nof°~1ufhn~-u1,1i:,'llll'lYl'IIDt11J'llll lt1uf111·n1" I· tm,rnvuintN.\n,r" I . rio,ut.t1mnhndh,~ 
"utln1J1a\lf1nett1~ 1'1tt 70,0C0 U'11'1 \"\'o"n1n11e♦~n ') D 

70,000 

,nttltl 

• u,n. ·mf.lo.J111lt11 

lOIOfl 01qm,m11\l'f11· \~l) \~ ¾~,n'l'faJmtd'h,n,s1111,.'11mt'l'UO" 

1il'II" 'll&t\\\hlWI\UM ,,,nur.1fll•ou\nl,~t14,'4fllt11.Jn11 · ,f .,d' 
n,,u,~1,ftn,1not,i·~\lfiD1,t1MNY1aGuu~1oU\l1n'ltlJOtYftfl 
n, uqt1n1\n11ul\lJ'llllLft~m,l ~Gotuirh"'"' 

I 1 .711 
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u1it1 ·1\\lfft"l1\t111 hf., \ · .. 11,ol11/' .' ·"· Y."'., 

t ,. .•. 

· rw ••wm .... ~.L ................ , .. _,...,.l':'ll",;:,;"-• it · -~ 
c111U,,tu, 44t',j~ $erJ/u (J,,f,ta. 
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<1l11'Hrl 1,2 JJ1fl'Hn10o~n¼ Ufl::LLllL'll~ftn1::Y11Ji..JU1flRfH.Jhm:utLfl;Uain-rnh1~00.J (9io) 

mrn ,rn\J il"u 'lflfi fl~ 

4.3 e1iho~1aru mu: 

\11'11-1.n.l all 911\ ti 

u'lvi1011tl1Hn''-4lUU:UnlJt1Nt1nnnui11w1t1111uJ f 111n,"flol'llih~n'l1 nfJ~l'lft'l~1n•un,1 
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4,4 U'l~illllf'll(fl~ \Ult. 

~~n~umn 
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vnfnt1" 

1. fl,,G"n,1tJenil'i,'Wt~it-aH'ttiuu\l1tl'l41\, 1u1t:1.l1L"H11fli111\,u'llt1 
'"~'.,."'dWl\l\,8'1l~IILD\LU"1Ufltl'-nrflfhm1Yt,1nmnh~,.,nfJ,J 
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1111114il 1,3 ~191701100.,,ru LL11;;urfh1f.letm::l'lUi-lLn111lauhm:u::thL""n1nhL\.\rio-i 
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s-i ~ n11:riuit-ou1fla\'OJ! a.11t11m1ilo11n\Huu11,nl1n1a-n1muft,rn,~ft'oN «n11,41~11h,,hrn,; 

5. ~1n,~fu"••Rt,um1::ntJfht\~i" tfo-a~·tLtlM1:19111'~«ou,uu:u.rf\'U . • 11J'd\nJ1" 1l\l 1111t 
\Jllj~1 ~\oni1'11fl\1U l\1n\f\9\fl11&1\IUl\'lU"rl~¼'111uh~1", UfttW U1\U'U1Rn 
,,i\'1\ff1'1mu\~nut,1ft1 lahf\\\ 16 i\\ 
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~ 
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JI 11, - - _J.l :, 
,, 1, 
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.,lJ u,1:1-11 m «1~1l,i11oll 

. u~n. ~l\Oo-,1ml111~ 4, 1 Uof'J\tJOQ\U\111.,,VIIJ 

Uilt n11ilft')'"~');.J 
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l\\(1U'11\\n&ta\\ (O\ltl,UOYI0'1) 't\11UY)nflf..i 

·--- -a-j ·: ~•t n1Vftilrnlumro 'i ·11.- n-'lW'lR'l'l'1tQ'r\&1m\mM\u-,llruq,ll~~.,~nlh10~l1'11~Mtl&" · , ... ~ll'll\~111\l~" lUli: .l · flft0tu>1qu,mnnr ... , 
'11ll.J tt11i1n1nttf tli1foth l fhm1-nuft'llu11n,n'11ufl1LlrJl\1Ut1d'l-.1 I ll'1\l1'1J1nn 

• utn. \~t.10..,1111\9111 _ · 
•· 0!•:1 ; • 'Sq-."_, •·I 

i.Jn,m1" 
d-1~1u --·•~·· ----•-•-.. -••-•••-• -~ .. --•--•-•-•~•-•-•h-.. --;-r-

2, \~fl·Nn11\Jn111""'uh.J\llt11u,1111011u1"''" \"n,·ift1,hJ"l"fo~11 • ~iiwtr,,u,,•" ,Lflt 

o\'1\u,1·n:~1ll'IY1'110.i,u,i~ 11:nnouthu o,~ \Vifl oilYf ,,v\tl' U'l\ll'U1an 
n,,in\t'l, wqln1nm,nJ'tlt1fl n,,,u"~i n11au~t'l m,L,uthu 
91',u t 'lflf(fl"lt1i111:Lnfl,, nn11t\•H l\Oe4Ufttlh nm-1fl,ff u4,T11.,,·rn 

lt1Hn'l1 ~u•,~~ n"IHJ"lfl\,u Ufltftll'l11:Yl'H~'IJll'lW\9''118.J 

tht'IJ"l'II\I lt1U\U\ln~JJ,u,iuu,"l11'14lhlitr,u, ,nan ~,i,111fun11 
1n1nod,-.t1e,iloi1 0111oflo1qu11mutl't11 1flo,1,1mD11,u11nlflo~ 
\nl,~u•l.~t1i.im11nnff'" "'~n\ln11u11m\4n11ntm·mf11mYt 

~~°'"7!~~!~.~~~~,.•n'l_!!~fl,~ "--·--- ____ ---~ 
3. \\l'U·IHWi<fovu111M,"Jlt1t11Nt111ff'fJU~mn'H'l-.;".HIROIJt!.el .• 1"'"1liMd,b Ullt 

i1\l'n.,1,un111m•11611mmf.li1Ll1",l'" h•wa1u'l1n1o•H1&f'14 Luu: I 1n~1'1J'lin 
o\Jtl. uo,ie-, wf 01.nf H\ttl •i:htH\H4flRM1t1n•i'~~ n&fl~ff 

l->iitilei, IAl'n"ma'lu111,t"lt11J"V'11" ""1:U1l\1m,"4mt,-t'·M1on 

'"f\tt1ttni,\11n..,,1nuo"'""''othm,•"· n11, 2 "'" 

~«aifo IU1J ... ~ 
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4. \tfft1\inif,fu\M11u91.1vw11J'lt , ri,j,uu~lonu-,,ullfl'url1,1f\ • u111a&V1u11,h1~tlo-, • f\ftDflEJ1q1htiwnnl'fl1 • • u,n. L~!lom1'lt1A 
,do\Jnftueut111t1'r\1o\4\ltJ1ut"u'aJ~t1~ftfl'1 1L1~fl1mhl\1ufi,1t1\\ ""~t·HlaJ~wutN 
11u.t4l1n'lt1'lu1t1 · lurn,1 
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t,mn11 
6. \ ~f tl'>U~u-mii,,Aw'i"'riulht•'l ,~ Of\i'lUUftOf11"fJll1tdl fHll\4 • \Jl\')A\~L ~t'.lt>;-r--.;;;;~~1im\n.Ytt1r"··---~-·--···~·ru~~-~i'~;;;,;;; ·-

quli\l\fl •1dun,1·"-u~tlo'1 wftunf,1f,it\1u'l'f\ndt\n1!l\~t1 1111ttntalihL'IID.J 

..... ...1~~-t~!~~~l~"'.~~~~.: 1.~~->. ··----~ t~~--·---~· 
1. f91\\fGn1n,,,11111m~w,l'n41u lt1miinln,ntfuo,uuitn11f111, • vnl'n-t114Vfl.Jt11H011 
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..i •• si " 
'l\11~'1'VI 2 l.J'"\fl11)114\f\fl')IJ9\i1~f(UU'-ietn,:mtJn,) IVltHHU.J 

J I ., . JJ i1,, ~-'l11 I 

" · 'f~ .. \ 
•tMn"IYtA-,wi,i'iiou , a n'\,"""'1»9111\)\'lolJ «n-i"flfft'll(hm-1, 

nlJ~l 'Hl'l llfttfl 1'UI 

t~n1,111-,1,ifl 
,n.1\Jn~1'" 

1. 9'Mn'lVi01011i1 • \'IY1flio-10t1 High Volume Air Sampl$1' t111tit1tlbmu~" 
llt0041L'll1\UIOtJtf.J'MIJ9l\\l\J1'1tJ"ln7fl (TSP) uanAaruMj" 
•~oo-1'll1t11fllinn11 10 ,..,fl,o\.\ (PM•10) ~<\iu\,u111.1 24 
,t,t1N 11'.hmumtt'l s i"~oLUa-, \"''N~fln1111·wi'111 
'1itio~fift'iln1wm11t,tl111iu ~~flt'il91ti\.\flnRmvm1onf oi, 

. ~,"'," 3 rm,« ,.run i.,,3tJfi' 3 

1. U'l\llh\lfl~ 

• 1h~\u1\tit'Y11n11fl1111qi 

Otu: 2 Rf-, f\o \w1h"1bu 
• 36,000 lJ1Vl/fl'f,) . 

• 
2. t m1umfow111in "Qlt111f'IU lU1t\"'1ht1f 8\4 

3. htt~~\l'll041flH011 ~ft1flti 

·\J;L, rn~" fln·1mT111 ·l1i',m11tt"v~rnlflt11 ou . 
:-:· 'it~·mRrN 1:7°'1l'\fl10,,0~1fl1i:~ (Sound Level Meter) t111~1't1 • ◄'lW>" 3 tun« 1lofL1rl ,i'43u 3 : ""1rn~t\-f,hn11t1111f~T- · 13,600 u1n111f,1 I -mm. '"Oo.JinT'l~ 

nt\'u1iu•n\\fi1J\\lfl'l\J 24 f1t1J" (Leq 24 hre.) W\t-n:tiu 1. U1\\t'.h11t1i tint 2 ,rfi1 ftO lw,h"1l,rn 
,fiu"V"~~ (Lmex) ,fJ"nc,~vrn, 3 i'ntio,iiot -\\lfNflff 2. tm1u"tfouvu,n vu11.tn1fla1 u11t\w1ht,ie\.l 
n11t1n,1tl,1:.t HGf\,n,,a.i l'l'l11i:L0ti9." u11nt1U\,lnn. 3, t,., tu~"tJo-at11rnnr ~ft'lfl~ 

11mvrn1 ftt\'ou\J,\ 1 n1I\I ~n1n11111n1i,nun:u,,1 m 

tt1u1ou 

3, u1t'1\u,i:1th1'°' \,l'u11tH~D-l~"'"'""t\~O\l (Vibration Meler) thn,1 
t1n•1t1tl'lfl'l'lll\tio'tmfl (PerUole Velocity) ft'lf'l'l'li.Jrl· 

(Frequency) thmTllftt (Oleplacemen\) ""t:"'14H0'101fl 

(Air Prenurt) ,,nrmmO,iQ"\.A\')NM,r•u~ae .. t..wm, 

. h,m, 1 nmtt \tf,,o ·,\'"3,Jn 3 

1, \n"'l0\'11\tQW1llt'.hllflol 

fll-,ev\ntiifJ"~Clfl 

, • ~nrn•\t.f,hm1t1111i't1 I . 6,000 tnn/11-1 

tl11t 2 f\f~ Ile h~•'l•nfou 
• u~ n. ~ ~08-flf"lTll'II 

, . • 

, :· ttmn'lY1~1 ,'llhb i'l-\11" 2 «niU llmi . 
1, uolnfltnt>16'11fNlt1,"m' 
2. 1f,rnwfl1191 t\'··mflfl.flii'""" 

,\411,1\I 

• 1ffuti,od,-nh ,~1n11,1.1,011,nfl'lfilfl~P-,.,J', lt\'"rf, . 
fl1'llllrhm1t1,tl'l4 (pH) ,rrn,1l~ (iutt>kltty) \Jtana&tll:00\.1 

l\'111\H\t>U~~aJfl (TQlal Suepended 8ollcle) I.Banm,umo" 

tltft'ltnf 4l\1Jfl (Total OlaeolYecl· Solld8) fl'n1Jn1tfmf ,1Ma.J91 

(Total Hardnee1) ~ - -~ lmf .a"IJ" (Tolal Iron) 

91;~1 (l.ead) \\fl,OU~~.-,.i'M\t (Amntc) 

. l,\A" tnm~ nm« 1ltr"ri 
1. l11llfl'lllih1'ih11114 

M, r \•• .. 'IJfP..,l. .. J ·". • .. . ' ,,'{, . 
• II ' :t ---~ •• ~.,)..\).... .,.-4 -=-.:r'-"'d .... . 

p . -, .•• ,..., 

wqlin1flaJ ui\",h11t«11~ 
~flaJ 

• r1'1M"t1\\ft11n,1ft1~1J1fl f • 13,600 ll'lWftf~ I - u~m. i:,.ffotir1,'lnt1 
fin~ 2 ,if.., Ae \1'11~•1flo1' ,. 
wqvn1,ii, l\cti1w1'1taflo" 
~fnfla.J 

. 1f.ll-u • , • ",.,.:'W4l'l.f.-'l!lmlt .'" :-;• If. ·;;1!••••;1• :s- i, •--·---------------•---•·-
,.,. ...---, I • t, . ,;, '(,~ , ._..,,.., /I~ \,-I V-•fl ,, 

ft~\4')lJ,,,u u••tt"•"•wf'IIIT♦tn•• .................................. .,~•••~ ' ,,... """·"'•u1uo,luf•t , ......... •••• .. ••• .. •nHtff41n• --n::.A 

'"iurwt1i'• ~u•n•~II) t { . . .. .. ,:,.41).1"; •\~ ~ "" (1',U,,tu, h.,,. Cufthw Sm/tt Co'J.1/ I ,r"~ ....... ~~ .. ~!~~~-~ .. ~~~~............... tu,e.aVtW)\1'11l'1 .... ..... ~.~ .. ~.:! .......... .. 
u1Jrt ,,.a,""'''' .. • ,it. . -.. •\'.'·! \'. t,c:,;.,'' \/tlffl 1 t1owf'dt , ... fl. ,,Ktt 

J_ - ------ -------·--·---------- ------
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• 1) L~Brh11i~Jl!LUJµm1 l-Jm:lmmiiiiws...'111u.iru~u,j~uiimrmi.1nmn~luii» 1mifl-rtu 

L~wnmbm~a:im,~~mh:~1titie~tt 
2) 1;i8l.Jrulhmmtuniwad'n:ttm..-•,,..~~z .i • • • · • • .. z ". ... ,. -••---.--n L~IUl:1ln&fifi 

'ltil-.ill&mlrmlJmt.,.ii~~im l'Nifn"Wnaz,nibu'iinumm-Jeim.altt a1J · · · · 

3} L~in.ih,rn-,~rn.unmim:1-n!iiliiamnh::navhni'stl'Sii&-m.iaanta,utrt~u 

2. ahl!tm:.it.~U~~HlW~~n1nb.W .. 
"' iuii1ft~m-Jiian»r~1.h::i.ttflLiJ~;inu ii1~ 1.u-2-s1 'ti rrmh&.Nlcw -;:l,nn,uhw",u . 

1Lll1JU8Lnii&3 (Open Pit) 1ttorhllUtnJ81JL1JttifuiiukrrhtllmNfiTtl1JmuJLi!aib.h:mm 55 li 1~1"1l 
' 

wlhtmi&nh-.~tLU"lLfil1ft1~rn:o:l1~-m, 10 Will ~IUm'lD~1'iiff 1tr.i::8: 50 £.ifi~ 

ii~uiinmh:mm 21 't-j LflUfri~1'9m°m~aumiwiu,nnttjl1Url"Jf-O"YW 4.5 Wffi !'lln:v-tm. 1.5 &J.Jft~ 

- - - ., .. L...... .. - t!_~ &--.......-~T ~u~ 1CL 2..0 Wfn fn»l&.14'lt'!tfln,uu,u.n ~L~ · 

:~nrm~SBusmwhiil~ mri1 -~lim::lrnmrmtmUlltfn 
..... ... - ,~ . .r -~'--- . 1'-.?. .. ... !'l .. ,._~~!'t........L. 

a81'KnJflth-JIBl.h;;n-nwt1·m'l•~•nmt1U.11 1JinilLlwhw~ 10l 1 L'l 81',. 3 Wtn ~aec:~n~nn~ 

L~B.n&-31fl~m~6YUJiU-1~~~1·m-ul'lii&3. ;1,,luTNU"Jm:mih&Uai~fl::na~~iiniwmibriim 

ill~l+n.,m~l-n-nn:lo~mMi~ CJ iss.i1~m1 'l. 
,,,._,'lt...."'L..L~-------~. _....;.._ ,.~,._ 'l~£WLfflltimt1¥iinM . Je7.mLiisnhU'mu.Jnll6Jl1'JJ~ ...... _ •a.u•• ffllTl 

• . • .3 ~ :t .. 11~...L.- ...... 9-..:!.~.!:...-....... ~~.-..;.. __ ..... rn-JUnJn&,t m.m·mm·hnnM,nU.1l1'8'J~WUT11.S~rrn 7NIIIJflfflUIWJ6nlUtUQffnHWIJO._,_ .. ._ 

lil~rn'1tnE.l m~u1.i..imm~~maU'lm8an1'8m.11tt~ilttrmm~si111il ~.,,~ 

ne~u.Jiani,.,ik:cii~;nnni'n'h1:H~iH lu.~+tna~~;r ~Lia~m1ultt~Lituh-nm 
...r . .lit « ... ~~-- - . - .: - J - z !'!"i ___ ,z. ,.__. t7'UB-A:;1'!J'1"N.iiiiit.-,muLurrrnnuntNwwttflfl1Uffl::ffflUl~nrtlJ'11.'ltxfflfflmwffn'N& w · 

- ~ · ~_;___tt.!...~.-t ....... num 41.ffl"lllL \iui · 
~ w.m,n~-,.~ • • . . 

1) lJ~t.'lm~t.~ -~1.lt»~ i,.t.,'i ILllmwimnwuhufuih-wiiN 'blibrmilflffll.1W~~8~ 
~-- - ... a .~,~n ;•...'ii,,,"hl.i~J.,ea11'L'Dttth,;am:mwf!nrnthufut1.t iiu7iniaiiih::inm 1 rs an 

i.fffi'l'tl.f'!!v~» "" ~- .... glL· . ., • -

.J... "',~l!'\.. · :ti roinfl-n8U1arnJ~n~uii,i Jll\U&nJB-.11fl'l-3m'l LiiannLmnh liliib: 1r.nnt 3 Ulffl 'l-3~~1!7'li.,~.u 1J1"' , · - :;. ... 
4 

,.. ,r • 

lun~nniiti-wi i'l~ni1~ .• !tl_~:Lilt1mL:'iia-.111'in~ 0pen .. ?t UlJ1J1lUIDLlfl "ffWB~;'\nn 

m:iihmri:1. ·· u~ihh:ma 55 ~•~~m 25 Wil'S 9"ln:eirun1J 
.-• ..;.i : ~ . .r."~ :c- " ~ "!' .Jt • ; . 

- : 14iffl°HW2=155 . . 
-mfi'----·-· --····-···-· 

2er.33 
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/ 1--- !'l . ... • . 

jlhViU'il ~'N~l¼.~J.J~iii~Fnt:ihnh ina 1iuluth: 1t1,mi-mi1nt~ _mplu,r~n-i'ltttflU~ 
...,fam;n;a'1JiaL1WBv~~1T •~itWtlLil,un,1i1;mnav 11u.1+h~~F.:fnn "8:&.Jiin=,n~-s 

.-i-ilh=1rnnt'li.mnitit tieul , · 
I" 

.r ,; .2) ~iL"lmna..niJ;~n~u ~:Utl~'Rii1~n~1.iJ&a~i~'li'~ti,~fiffl'l\ua,J~~UmSl~rtn 
L ~en 40 h lutn u,i a-,m ~Lfl#,U!'l:tl\'1.1.n-Jrin!Jae~u ulmftlfftll.lflltl'51Wln~~~in.ni 

ll-unnw 'b1.ufurii1B~~-~,1~Lt~1Wm'Fil.ilLW~1'iilihm&3u1sanhiffl:mu1m1wnuwmmtmia-a 
11tN1ttHm~ ~~w'ltm-1,mnn,aanuaru<te~~rm'bJw"~ L~tmtaJ~1'1m1iurrn 

C _ ---~ - ,l - .r •·' .!'I • .a ,. z ,J,r- .r .,,l I'll: ·< 

~mJntNU1aant1Um::mnu~,~witm1.NJ~1.lffllm1~ 1Nf!U.aniu~mrm.ikl11li-luis~l1mtia: 
~ . . ,, 

,b~v:lh it.ltnl!na~ li 8-.\JJ;L'lDLm°fll_ftlEU,1't-r 1t11Wft-ru.Js.a1s-.,na-niJianiuuhihi 5 Ultl"l .ttlu ~ 
~ . 

rnl\u.il li'ih1.uwnffl1'~ 11a~w1nffllft~11iu.hnn~ailiiia~1:nfn'Ulr¾il11tru~,a-~..lfilL 
· tta::ifltn'fflilL"Jn..--mna.EA'ln~ ua..,Jtn ~ w,_;'1awmh'lu~h _ · 

3) ~~ash.ti, LW-3Bandm ~~~,d _lh:mm 4 li u:nuwnsl~rm 
11?-Jnm 4.5 'ti ~um.ifufu.hbn~1

_ · nL 8.5 li 4~raan,~ti'n~lt1srrmlfumimfufilia=m 
rn, 1.nl'fT"Jl4- ;nmru1-i'1lanihm 21iiwa:: 'biiiimh 11'nB~OU . . . . . 

4) lffl"lmfu.Ti,-nlmn-i-umiw tnJJwnurmh&.u~ti-m1&e'bi1.-fwnnru1'l»&nnmn&l~') 

i1Jfilfl"Nmn::~mm. 10 ~~n u.a..~ so. Ulffl nrHL1''1D1'"8"l~"JIL~tn~fllftfW1fl-mn'i_ -iui . 
lu?in11 lh:mm 21 \i u.a:1A1.-,t1i~ffll'""'w1.nu:ri8-,,m.ihim»1.Jui1Ni1'CJ id1~ 20 li m'7. 

rnihun~'Pl lilrnh1'\~fll~mn,-nJanih.;a»nua: 'bl01Mi'ultt&.TnnL"lDl.1mftUmuuh '1\1a~a.JH-w • • • 
L.;ie1.flh::1tMJ~u""lL~Yl~"'iirm,rl-L {Buffer Zone) ~an~u."lfl&aattie~1ftENlmnau 

~.P.Mnw~iiiiuiwnnh1»E~u.iua:mnnmiuiuni~l' ll'llrml'l"NwhUn~l"I . .. ' 

~-~rlLU~~ .. ~~ ~ (liHi 4) 

_ ~u,-.n,<jW-inj,r-:r:ii 1 (tlii 1) n-:rnh1.1\na~luir3if,::1.~inil&1'\U ... 11'litcW ltiv~~8n 

~tlsanil'Tiilil~U:ia-an ttal:.t,msfusumuuiu tn~u-u'lJfl~~duuim11'\a~1,umm ~,J 
~ll'1W~iim'Yl~1~l-ili4m~fifflfftE!i.ti~'brtiimh1un&aiu hwu~m 21 'ti . . 

. ; 

~~m~~ii 2 (ini 2-6) n-nmtt'bfth1.ib&n-rnl9~~ l&~ 

;H-wi\'w1.~rnia-Jnun~nn:ii:vJiiW 4-3iiif~m 20 'ti 

~rmm~~ib 6}ii7-9) ~m-mm~7riiirihm·u1,~vn~wi~ 
, .... ,,. - .. ".-~ · 1 .. .;, "'.d.3_..:1..1..-- 40it.. . 

1fi.Uffil\~~,1\lJ&m'rlfilSilfl~rl,l.;.i:Um1.'l 1411&301' ~JUW~ 11l' ~.. , • • 
.... : • . .. .. . ,.; - .z ~ ,:: . z .:· 

lf.il'l.Ul"'l~~n 4 {1ln 10) rhl\"8bfmnTI'lmJiuLnaS J.nl"lWJ'mmtWn&3&l~-mln 

lh:nmJfi:innui~, 1l41s-w;,, -~1.Jtnffltlip1i1'Uil:im'b.TwmrlbmiN61' ~ as 'ti 

1fla \,ru\!il'rrlb""llcl,lm1F1n\iiB--3 "i::ff B..lnlRUfiTI~if81JLSQU'lll'l~lm ~ ifUJ'!lell.WilfflU&:l 

::. :. . ..:. - ..;..... l .. - .. .,.....n 't'Mffln11wi1-au.~"'N ua:m,-1ttu1au l't1Bllll-nJ--ruailfrru.1inttiJ~L,mn1nL~'l lUA:LntlmnNYt.,, ,.., _ 

~flfT,:iha - :i8'11J'l"ltl11• ~ ;'L ., .. ftL~~ ,, 
, : . 
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...., 
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.... 

.l _/ ·t• . . . 
),hffi!l!ll?~ I _ · .. 

/( ~ · 1.iia~~ 1fl"J~nn~a~~iJn-m! 1.ft1tWiia1.ft~..,.;n, u.a:~1\-ru 1-ll~mm11.l'liia..iatiLUi-:i 
1-J,r~ 1T11-1n,-tinn2,-,~tilira .. a1.Jmnfua-,n~.n~nen,lum~~~ ... - • - .:- • ,., .. ·,; ,r .... n wmun ~ 

1. 10.ifiaatrn .Caterpillar iv.. 966 'm"lil 262 U:l,U.r) ?'lU'lU 

2. 1t11fttillil-1~ Cetespilcsr iY 330 nitt 268 u.-m.h nwm . . 

1 
., 
ftU 

1 ill 
3. "JllJJTrnnln -~ 88 ., . 

4. "mlJn?!ni.n~a 10 BB ilu '!IU'lil 230 U'1M 
:· 
'!' 5. 

~ 

~ 

~m 

1 

1 

25 

4. 

1) m·u!A&i,.uniuui 
• ... flt.,- s, "I.~ C: ... ,¥ .. . 

- "ml.~ ~a::wr.ttLTI ITT~amn,mnnfh1'll'fflh1.,uia--, i.iialh:unm11'tnu 
m-sa1tm~JJTI;nnil~umnJ1mru. 'hii,;:a1m.1~am~~sn,?tiil'lffma,mn~lnm~n1J 
WllfflftlJ a&rn1Jmflft188MmTaiiiu-nn1.-irlan'biowi:mm~ ~dlmmibiri~eU-~-'L'!' 

· ···-, . • • l~~W 

s-unm_t.i-nyti11IitU.S:ae~;'tl&illn~8\J "ltiwi ~ i1:Ltr1 ~BU~ lm:ma 
~., LU1'tm 1tunmntntn~~siu~br~~1iI.V~ 

- fl2f~l!&1i-u. · ~,Sft1l11iuii~::1t,2.rul9n1J-:;L,mlKiiu.µ.,d""'-1Jfl bin-n111iie..:11i~~1rnsau 

1h::mu11«'5 u.a:imfi'lnh·1u1iu i ~aila~nu~a,-:1WY1cnu-vwi~,t'"' 1t:l-nnt1iu.thih:Lnn"1Jtm:na ., .. 
-5'lfn-,l"} ~iJ1"i'-,. .. . 

2) m"Junm.nmfi 
n-ntm.11.nioamw~fiiittlsn~u w ~•hLil1'1l1-nrrtJim«mwhiil~"ltnnUl . ., 

lna;.ftthlOlJffl,p}ifU. 'lilft81i~7Bmwrtil'1luamwrmnnilt1Ena1J lttul~n ~lflt.ffl;a~-ui 
na-Jri1.& ;nniT~ft'llUUmnJfi'i'i~~~tnJlii7ilft"l11Jll"l-W X ft7lJJun X in ~D&.1 x 1 X 1 Ultl'l -:s:ww 
,~-i'"l-fflJtilUtnlh=mm 2x2 w~' DTI~iffHUn L'1eiJeriw~ 1iJ 

3) rrmtriaan~,11~-n.nlit . . 
~?ia hrn-,~th1.i~nn-nJan.mbr,w'bJtnlfflan;s,nnn s,an-rnh,.~~,wam,m ··r • ~ 

na11naur.1111ml'i~~aiii~ rniuinff~wt?ia1-ninurm1.nty1.iulflu.r,:~s•'lti°18-31~nnnni ltmrr.n 
.. - - · .,;. :'I,. ... ,;r . . 

~fliWLtll9JO&lfinTILU~1' 
~ . . 

• iw,Ju ~-mnnt.tm12.fiu '\-r,~aint19nlm.i;i.1um1miimimlm~'!~"4-l . 
wia:.it!.1t1t';ou{!uth;.:i~+ .. ,q~an :qmninua:'QULft~ 60-0-0 1'D lnitirw 111.1h-.n~iJ1nat11w1h-1 

~a 'b.!'i-::1-ifffl'l 15-15-15 · n~TI 100-}zoo n-nutmlil 1ll-'1f'»iiwa::tlinUq~ui.1ii~nmatiannL~~Lfil.Jln~ 
,s 

- ..: 14~:ZSSS 
')'!Ql -----·---- -·· · \' 

~--~---
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2) ffl"ii\Wl-in:tn ... 
. , • : , 1""'~".:'!'5n>nmh~nh1ii1"ffi!ll,iult1'1tlii9iia,ie '!..om>tJtn:=-:n 

nTlLl'ilOamunta Raam~u.a:nniian1ra~u."'"~n-·~ • • • ._ """- .. .. 
- • • ... [, . • ....... ,. I n1,#• ,eu~nn,nu iim·ibiilawuft'mT-r) 

m~~l48ln~ Ll.l,wmttu'bi)=a,unoLi11 l,i'ltiL8-3 ., ~ 
,;' 

3} tiu"m-nlfi~nsii 

~u~m,1-f,,ail L~BrhliUil'i:S:L'l&'ltnLii~Bn UL"'1mfl~ :bi- "" 11-~ 
1ttth ~"1Mtrl"nl;i 3 • • 1n 81'~ w 

~ 3 wa.wwnul~uilu,jnuiJ 

- 1f'Hl~ 
~nn» 

II.A. I l n.fl.. 'iA w.s.. i.s. '· 
; ~ft. :nA ~ft. n.a.. "-1\. 1UL is.A. 

~iian 1 
• I 

~ 'bi ' I -
I 

~~ '] _ 
.. -~-. .. . 

tm't~ 
- ~ ... ~ • . -- ·-· -·· -- ···- ;.__ .. . . .... --~ ----· 

__ ... 
- .. -.. 

~,AJ - . ---------- -- --
m,mieil;i1-: .. ~ 

.· . 
·- · .. ..... .; r,-"'iN - -

5. ..,111.h;;arl'm.i--i 'l~·u1 t~n1~Yhin'l'nL'Mii&:J . 
.• . - . . ,u \ 

rn'l-imn1~1Ji.h:inot:m,~lwnwi"~amm?Jl~ '\iu,::znmirm,h1rnamnffiJ~ 
. n~Mft~h u.a:nTnJ~nbfa1"iu ~~tia:1h::mm 34.000 Inn in1"h1msbun~ 
i'"'bi ~m'ulo~ia1m;~iimsmmh "bi t~tnftllllti-nhimhffl111t~ ~,-h 1 .• ., 

1hl-rl'rn:ntl~wn airnil-a: 680 \rmtic)\i ~u a·un,nu."inu.~l."JA..nl~~~ 
' I • 

ii·1l.ma l."M.fll~;ffumn~u.ri 1,500 mn1i.i 

ih1-i-na~-nlitnfflfliWfiU. 3.500 u-m/li .·... . 
- a,1mu\u.n"l'iJTsm~'IL 29.000 ., . 

tn1mo1~m'llh·wmlflil~w sao ' . .. 
~ 
u-mllinJ 

- .; 14 ~ 2.S5S -n;IL..----------·····-······· 
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.-~· , 
.:;J,,I . 'i;;J ,✓ ... . 

;,, j :/ ( ... 

g ~.,.,.,,ir.~lif1Jn~m--n-wft'l1&nfflt1 R61lUU1.il&TiiJ~·u1& 21 "li u.1i,nil1l..1J.llh::inn1,.,:..,,'I - . 1 .. .· 
:::, "?" , . . . . . -.,L~B ~~':) ~..,,,, '. 
~ . 

;, fh1-n ,µl~ilmriufiu=nm 31.500 u-m 

m 1-i~ iulurn~1nw1tu~aiiu 73,soo mn . 

fh 1rnnlu~~~~o iunmru soo.ooo mn 

rn~~.ifu~~ 1. ~-riM,1-i~amnh:::.,.,m 714.000 mn 

. ftT1Y1~,j1f'l'1ii 2 (ilii 2-6) n11~U~L't1nn~14ii1umi tti1Luun1'l1'-u,hJll'lm~.1iiui 

Lncie.;inlJn~nn111.l'iiir» ~,il1t~it,b:1n~ 201i u»ninw111h:1rrouhlmul~:,4:1 ii.nt . 
. - fi1l'lT~wllL1ri-,m1JEnJtiuff m1iJ~nmu»iu u.a:m·uJan WL1J-n1l11u:, .. "-~ .... .r..;. ,A . • 't • -wo,.fill, 

l""lhn&.niir.iamh::mm 20 li lb:inm 680.ooo ~ 

- m1rno1~wiiufflUrn"l~ 1 Vll'11' 211.i 1~1:0:L'lin 5 
3l fi~1mvih~m. 71.400 trm . 

m'1~-u.1jiiufub~ii 2 .~.1mll,i 1~111h--mm 751.400. inn 

n,~%,j'?i.,..,ii 3 <inf. 7-9} m~ui-»ii~ih,illtrmnn~iiubsn~uJianh fittdh6 

~uiith~m 40 H 11i'mmnnpifufi d'-,J.ltnmt~~i~a:iu 'biw,mt, twniluthlmul~ 'J 
J . . 

~u ~ 

~h 1-i:inu h.n-nl.liinun~ii m'$1.}anMaa:.iitu u.a::mwan 'brwnihua: bm'~ii1-1.b.i. 
. - . . 

~uriii n.-~iiavu.a::if..,fu.h::7:lpll~nnlJ li:.mnht.l'fiiB-3 TIU"'lu 40 'ti ~m 1,360.000 mn 

- fi,1-ivurlun.1~.nmneu'bsimauim.'lm~ 1 TI~'lU 21 'li -,;;o:1..-. 3 n 
~ . 

~\rnu~.m. 42.840 ~ 

- rh 1rna 1v..n·~-rnuneu wod'~~'lm~~ 2 ~lr.~ 20 li ~:a::t'ltn . . . . . 

3 il ~Lll~, li'~ mlh::mm 40,800 1,-1r, 

,n1i~~~ii 3 ~i1RitRUJTimh::uu:u. 1,443.640 f n \ 

n,-ili~~;t 4 (ilii 1(t) wu-i~emtncWmnht>l&J ~1"mil~.wtnllffl?m 
~u?i1b:na1.1 n;mnJJ 1umnh1;~if9,1 ltlu.ri &'11UflUDiNU.i u:7i1'ihh:naviiYn"n»iu, 'bw~mu,e,i 
m:mlWtniiaoo 10 t~mm~ uinJermftif'i~~ iaw~•~ 1li 
w.i-31.iJ,.mlm u 1~i1~.J, i..r-~t: . 

-. th1"iFi !U1~i'uipl,~ n-mltJl~ .,.a::m~ 'wifimhua: ~a-11&. 
~1ilTif.llli6,Hul~1&fu.h::;ns1.tfi~Jrr<ril1lUmmLl'WiW TilnY- 8.5 ti J.h:mm 289.000 lrn1 

fh1rns11ini'll.h'l-l'ffll:flilUW6"flUJm')~~ii 1 'i"'lU'l" 21 li 'J:a:t"lin 1 iJ 
~ ~ . 

mi1~fl71mm.h::u1ni. 14.289 tnn 

_ ~l#tvlu.-rrnhNmlilfiUWEmtimm."lDL~~up 2 4,1nl-L 20 'ti 'l:fJ:4')il"l 1 U 
' ' 

.. ~ · 14 im,tiu ~ 1lL?).___ _______ ·-·-·· 
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m~,jam~ri~~im~n-u~iioo ~~~,jnJJua'llh:;;s,Dl 89.5 H ~ii 
"'~ .. Timi,~ ... r 12f u-m 

6. LlUloW'l1'R-mJiliternsiii.J1iwns1'~,lli!"Jnfflltllai8'l 

· m1lhnuiane-.1ltn~_nnuhunnh111iiwlusn-1:rm..~i~luiinu1tii---,h,.,hmv11a'1 
• .. 3 ..; ... 4 • . .. ...... - .. • • 

mmlLlUJ~~miu1i:,wc»a-m'film:llimm&:Lihuia1.1u1a~tenamwb~m::~rxa~'Pl~~ 
25 

w~"> ~cl.iiainuttt~L'JWB~~~L~U&311f~1\a.a1h ~mh'la-m: uiJJaSill)mhMU 
·naD~i:iu.n 1iih:1mn!. TifJiNi,rfLiiD-3ti,'1 , ~Em1tiiil11&-11tnB;oJhllutiatiwa-3 le ~J!u 

1
~&.iJa.anJ&. 

J .., ,Z - A 1-~ .. - . ..!:... ..... · __ •- • • 
Uilm:m.J118"AUlfnm m..lflU;;urn~&nU ~&.na • .;:IIH~8MfJLffll,~U,S~ .... ~ . . 
• • ~~ I , . mn1~~ . . _· 

1m~u..ayuami°i-1.'ll;rll\~ 1.~B~ltJ1,nh:~ 

- iiimil,c~ltm~-3 ia~amm ~ iitt -.intt~ihh::m" 
Ufl"l 'i'Na.~ih::mu.iTttni1fl~~a1tlJlil 11~,tt~iina::ft'>1~an11~"1il1»iia-3uia~mnhnwa..t 11i: 
TI:l!t!J~ 'W'ltrr.i.mnu,ia~a t~::1l.;'4S:2i'~-m,n~W'Wli~m~Tl~\.'MlA°u~nan-, 

7. U.U~1l'ln)jlG{Tj,J1J~~~™1"111-run"1~tf itll'1W~iiIA~fn~ 

U~ll 1:~iia..1]n-, Lff&. TI1lfl ~fi~nam14ifuJ-1Sll"lPlifuiit1\aaai ,iiaul~mh,si'JJ 
' . .. . 

-~' . ::• · .z ~ ~-.!tt... • ..!-, ... , ,. - ~..;-...... .,:........,,.
8

~ L~--~--- __ .__ 
11 nl'fli11~1Ul1.ftNn'n fflaw~u.'JA"l8i1Ul~ .. ---- • .wa 

11 
. nRJ,nisqn~ 

• !i . • 

L1ia~1~1'Thwila.,u.i•aaticn,ph:m~ 10 il W1W'l1n~ 3.450.000 1n11 ~ 
~ 1 l~6lLil1u11L~\WlJlh:mm l-i'. 750.000 mn ,nn:f'1l1~ 2 ~ 10 hii.R1~ui~ 

fi·il:n-wl.,minh.mun11~l4, ;i."lu 300.ooo inntiail (a,n.,;l 4) ~mmi-l1.T1tNna-n,~we . ' 

iiamTIL,1Wlil1'1l1,thdt~run1ril1'iil.lM.l9i~e,~1 uatt~e,1i1''Itnmn 
&Ut::l'llT);~ma9:u.;ft~1."'a&f~JJ,r&;i.:l,rtum,1aai'n1nsm11l•11mi,turm.Jtnlnua~_n 
11"::mm 3 iJ 

~ 4 tun.ITTffiUfTIW1WlJ~~ll7~l\W~~,,.,1UI~ 
1 

1 {ufi1) 7'14.000 

2 (im2-6) 751.400 . . 
I 

1.443.640 3 (~7-9) 9C?.OOO 
4 (1m 10) 344.0SQ 

IW7tlUH1: . 

a.i~~--~~~~~Jj 
C • • ... 

• • .2. ' -~ - -~ ~ ~rn'ltia__...~ . ..-~ 

36.000 

784.600 

2-40.960 

196,.880 

196,.880 ~ 

-· 14imlm,25S6 1tffl.i..,_ _______ _ 

- • ~ . 321,3:3 . ~--------------
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J. · /'.:.. . :; .Q, . 

~aiuAtJnjillJtirlL~~m~ 
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