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1.2.1 ~tlltlfl~-:IHtl~'Utll~'Uel-:11 rl'f:Ull1 
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unmu 1J11 rn ui1 ,J-uu '.i 1 nr;ivtj1 uui:-iu viiJ ihh ::;1 'Ylfl' m1111ri1u 1 :50,000 '\Jti.:i nrnui:-iu vi'Ylm 1 

rl1iu'lt1P1 L7017 1::;11.:i~ 53431 !1P1t1vtj1::;1111.:i1tr'un11P111'U1i.:i~ 804-806 11::;iuvvn 1m::;1Jun11P111u1uv 
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IIHU fll'I'Ylll'ttlltl ..:I . ,., . 
fll'.i 'l'l 1l'l1 th1 -Hl::;11 1J'l'llfl i' ,111 '.i flU1 rn.utfl ~ B-n1 m ti "'11'' ul11~u 'YI,! 1m iJB ..:i 1 u1111J'Viffm..:i uu 1 

,., ' 1 ,., ,., ,., 
'1flfl''.i:,;. ➔ i..:iuJ;l'~..:J'l'U'.i'U~ l -'2 ,Jlfl'U1HJ::;'\illll1lJ'eJ..:JUUU'U'U'lJ'U,~ 1~tlf11llJJ;l'-:JU~'1::;'Ul!1.J'U,~'U'.i::;mw 6 llJ '.i 
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j1 d jl ~ i lfl I.e.,, 
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1JU~t>Ufll'jllll 
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"' "' 
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~I QI .q d d ~ .e.,, 9,1 1 0 f 91 lrl .q JJ 
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a'elfftt'W'lMii'll'Ul~l~flrl-:J11llJ~'i ..:Jfll'.i '1lfll!'U'1::;H'rniflrn11d'lrin1m'.il'Jfll'l'll'i'ltl 'U'Uff..:JU'J,'Uii'..:i h..:i 1li-n ' 

l~tJU~aBtJ'l'Yl1;'1l'U1~111lJ~11 r 1~<A'B..:Jf11'.i ~..:i 1 '.i ..:i 1"lf'U'IJ'e).,:j 1m ..:Jfl1'.iUi..:iBfl'l'll..:J;l'U'Vlfl'i<A''UBfll'IJ1l'U'.i:::'l'll'U 
"' 

u11'.i U'.i::;mw 1 rifom115 r.1~-:i m'.i'll'W ri ..:iu'iBBfl'UB fll'll11l'l1lJB-:iu'i'1::;Ugu~111lJflUntifou'IJB-:J'l'll..:J'.il'b'fr • 

l'Jflflf-:J 1~t11fl'J ..:Jfl1~ 

fll'Yl1Ul'U~'e)fl~ 'I.H m:::1f1'1'Jlt'U 'lm:::t1:::11lJ<A''U'1::; 'l'lhoi fl i fl 'lrirnm'.il'Jfll'l'll'i'wu11u'li'u'.i::: 1t.i'lf'U 

· 1~B1;l''WU1;l''U'U fl1'.i'l'l7!'11iJB..:i u- ;;; fl1'.i'U1u1;1'f Nrl'U'l'll'Wu~uuulim1~11ilu 1~BilB..:itiu fll'.i'b'::;l1..:i11rnB'UlJ"1f! ... 1 
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. 'l'l'.iltl 1"1Mll'W'J m::;mtJ'eJ'e)fltivi'u~.flltJ'Ut)fl 1m::;u1-:iri1u'1::;'U 11u'li'1~'eJ..:Jl'U'lftJlJIICJflJtl'U'U1!'1tJ~'e)l~ 1 m -:Jfll 'j d) 
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d I gJ ~ G) gJ 
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vi'u~1fl'.i-:Jfll'.i"l 1:::t1::;'1'11-:iu'.i::;1J ru 1 rifom11'.i 1um'J'll'Uri-:iu'i'17fl'YIU1miJB..:imu..:i h-:i 1"liui!u '1::;rl11~t1..:i 1~a i 
jl.e.,,'j/ 9,) I ~QI QI II~ QII II 

rnm'.il'Jfll'l'l'l'lltli;l'U'1'el'IJ'Ul~ 2 m-:im IIUU'W1..:J ('Ul'Yl'Uflm'.il'Jfl 25 1l'U) tltll..:J11'ell'Utl..:Jl'Jfl1'U 1;1'1'Ufl1'.i'IJUJ;l'-:J ll1 

1 i 
I ._ I A' .d-r o, I o, A' t ~ I o, _ f.! .:, ,lf !I/ 

'11fl 'M lJ'l1'Utl'flfl~fllmrnmt 'W'U'l'l \flHfll'.i"l lJ1tl-:Jll'l1'1..:JrnCJHJ'U'U'1 ::; 'IJ'UflQflU1J'.ilJ1W fll';jj;l' -:JC)f'e)'IJ'e).,:j~ flfll 

'lu11~"1d'u 

1.2.3 ao11w~o111 a:~~iunu1ult11~011 

"fl},JtU::;fll'.i'lt~~'UflltJ'l'U 1m-:ifl11'U'.i::;flt)1J;1(Jv7'U~lU~'l'lll'l1lJtM ~1nuflt1-:Jl'U~'e)fl~'Ul1'1::;lf1},Jlf'U 

Ut1ifl11::; fl 'e)'U ~lnUfltl..:Jll'J 'Uli,'Wflfl'U..:il'U ffl'Ufl .:J lU tfi1B..:ii..:i h-:i 1"tt'U h..:i'lf'ellJ fl"..:J1nui11Q'.i::;1ti~ 11Ju<A'u 
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Uf-J l! fl l 'a vi 1 n,rt A fl l 'a A -rm fl vi fl UJ fl 'a 1 mre:i 1J rJ tU fl l'VHY ~ U 1 ~H'm ti 

' ., 
fll'.i~ll'U'U fll'.i~ ~ Y1ll:IJ\9l'.i1'iHHl'lJf,jtufll'V'lff .:Ill 1~ti'-t1:1J mmrnu1h i~i-:ru 

fll'j~'j l ~ ift)1Jfll'iUij'lfflmJn.lrn'ifll'i1lti.:inu11t1~11m,,f.lilfl'i~'t11Ji.:i111~llt>t1 i~U'Vll -:1 
' ( 

'I.J 'hf V1viu1 f)'iJ 1 'il~'l'll f)l'j \Pl 11 'iHHl'I.Jllfl ~l 1m 1:1.J'ii'-en.rn f)l 'j 'LJ fl'tJ~ \Pl llJlJ W I ';j f)l'j ih.J.:i f)'Ullfl~llnl 'IJ i:-lfl m~'Vl 'I.J 
~ l 'll ~ 

' ' J ' ., 

ii'-m1~ti'tJ:1J 1P11:1J11tJu l'll'UtJ-:i JJl\Pl'.i m1vinT1rn~ H 't'l!tJ:1.Jl'i-:i1ff'UtlUt1J'l1lllfl~~uffnfl 'lum1 u iJu1i \Plfl'tl~'il'U 

lff'U'tlll'Utll'U1'Vll.:!lln'l '\Jllflt~lltl 'U f11'.i ~'ti i U 
' ... ... ,., 

tn'i ~~ .1i1~·n mrnut1om TV'HT .:i111~ t1 a,.i 
q 

_,: !II i !II 'l a., d d ~ , 
\Pl '.i11lfftl'I.JfltlUlll'I ff .:1111~ flt! lJ W ~l'UfJW .flll'ltllf11fl' 'U 'I.J'.i';i tJ1 f11fl' 1 ~~'I.JI ff tl.:J f11llJ11111fl~'Vlfl''Vl NfllJ fllf11llJ 

'Viu11m (Opacity) IIHt'Z'U m ;L'VJ'tl'U llfl~f,jtu.fll'Vnl1 'V'lf tJ:1Jvf-:iff1 u i:-lflfll ';j\Pl';i1'il1~1lli urnviuun'lJ:IJl\91'.i ! l'U~ 

fll'Yl'U~ 

"' (\911'.il-:f'Vl 1-1) 

.a,, 4 g/ .do 
\Pl l:IJ lJ 1\91 1 fi 11 \Pl~\Pl lll\Pl l 1'il fftl'I.Jfl tu .fl '1'V'I ff-:f 111~fl'tl :IJ'Vl f11'Yl'U ~ 

fll'jfl~ 
0

1'iUJ•:nU 'Vll-:f'I.J11T'Vl~llif1lll'il~~fl 'l'll'.i1U-:fl'Ui:-lflfll';j'LJQ1m\9ll:IJ:1Jl\9l'jfll'j~'e),:jf)'U 

llfl~llnl 'lli:-iflm ~'Vl'I.J~ -:f111f'lti'tJ !J llfl ~fll'j~f'I\PlllJ\Pl'j 1'ilfftl'I.JfJW.flll'I~ -:fll1f'lti't1:1J 1iluu1 ~~1Ufl~ 2 r1 '.T-:i 

1~ml1muv~mhu n-:i1uu iv , ~11 fl~IIN'U'V11l'lt11m1ill :1J'lf1~11fl~~ -:i111f'l"''tl:1J m:i.J~\Plm'Ylm rnluil'Ullfl~ 

fll'.i l'Ylijtl-:fll 'j llfl~'Yl'U1tl-:fl'U~!~U1'ii'tJ-:i l~vi'ill'.iW l~tl I 'U 

rl1'Yli' rn1i:-iu 1Hi11i1u .:i1u~f'I\Pl l ,:1J\Pl'.i1'il fftJ'I.JfJtu m'V'I~ -:iu 1f'l"''tl lJ iu 1~u~~11i1 u m1i1-:iil'V'I . fl'. 
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q .. q 
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' ~ o 4 ,Q Q Q QI .a. , 11 
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lUJfll'jVll'l'il'Jvl 

1. fltllill'Wl'llfllft1'U 

'lJ'j'jtJltllft 

ilvlVI n'll 'lvl 

0 .... 

ll1'U1'U 4 ffm'U flij 

1. 1i~11ru1rii'~ui'.:iil 

2. 1J111rutl'mvinh::1ff1J 
Q I ,, , 9 , 

3. mrnurn 11t1m 1my 
Q O QI .,,,: a. 

4. 1J'.il1tllffl'Uf1ff.:J'lH1 1l'\J1rl'U 

.., "' .., 
vl'll'UVln'll'lvl 

- Total Suspended Particulates 
d Q 

- fl11lJl'i"11m::'l'lff'l'l1 •:rnlJ 

"' mrnti 

2fli.:itil 
(I~ ij'UllJ1'11UU 

1m::~mfl1J) 

t---------------t-----------------+------------+----~-
2 flfvil I "' 2. fllfl'lUIYl'Ulli.T.:.I 

0 "' .. 

ll1'U1'U 4 'iHll'U ml - Opacity 

1. 1Jlm tJ,n hlurn 
Q ., ,/ 

2. 1J 'H1 l'il ijfl'l'lfl'lfij'i" 

3. 1Jll1t1Jl']::um -Hru 

4. 11111tiu rnrvnwh1~a.:i 

0 "' .. 
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2. 1lll1tll'Ul'U'Vi'l1h::1ffli 

3. 11111 . ,J ,u1t1ri1'lmy 
a. 0 QI ,I,: Ct, 

4. 1J'.il1f.l ffl'Uf1ff.:J'ilJ011'\Jlrl'U 

o d 6 

lll'U1'U I tHllU flel - Peak Particle Velocity 
Q O QI ef,: a. 

1. 1J'.il1Wff1'Uf1ff.:.l'ilJ(lll'IJ1rlU - Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 
~ 

s. tJWmmh 
i Ct. a. o d a 

~tllfll'l'fWlf-nrlU ll1U1'U I m nu ml - pH 

Q ,, '1 q ' 1. m11 t11a !l rmy - Turbidity 

- Total Suspended Solids 

- Total Dissolved Solids 

- Total Hardness 

- Sulfate 

- Iron 

~tllfll'Vi~ li~~U ~11-111-l 3 ffilTU ~ij 

1. 11111 nl1111rll'f'l'J1ll'lf'U,]'1uV11 u 1::1ffli 

a. f ii d d~ I 
2. 11 'H1tll'U 11J1rl1"1'!l'lJ'lf'U1J1'U "1 el f1 ff'i" lJ 'i" ::'l'j lJ 

- pH 

- Turbidity 

- Total Suspended Solids 

3. 11111dnl1111rll'f'l'!l'lJ'lf'U,]'1umri1'lmiJ - Total Dissolved Solids 

- Total Hardness 

- Sulfate 

- Iron 
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(1~ ij'UllJ1'!1UU 

ll'f'l::~mt1lJ) 

2 fli.:i tu 
(l~ij'UllJ1'!1UU 
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11;11n J1f!!IJTllfl1'ila11a11 (199 7) 01ti.i 

' at 
'U'Yl'YI 2 

fll'j(,}'j1iH ',e)tJfll'it1~'lffl(,}UUJl(,}'jfll'iUel~t1'UUil~Um61J 

I 

2.1 

fm ~\Plfl llJm 1,}'ffeJ'I.J mnlB'LI~f17lJlJlf1'.i fmi1 eJ.:itiuuf!~un'i 'lJ r-iflm~Vl'I.J~ .:iu 1\Pl ireJlJ 1 m ~ti~ 

~11-wum'.i 1m.:im'.itl1"eJ.:itdi1 · , 111ml1n'.i'.ilJ'b"W\Pl'H'U~'U 1~mJ111'ffll1nnlJfieJ'ffh~ 1h~'Vll'U'U\11'.im'll~ 27157/15202 

'lJe).:j'I.J~'hl'Vl 'lflqj~'Vl1i n7'.i~ f11 \~~ tl (1997) llltl\Pl 'Vllsl'I.J~'hl'Vl~llim:11"1 M~ll'W'Uf)l'.i'fl'.i1,J'ffeJ'I.JnwuB'I.J~\91llJ 

lJl'fl'.jf)l'.j "I ~ Mn-ll1'U\Pl 1 n , F.11.hwn'I.J~l1l'.i~ slll1\Pl~fllJ mlJ~'fl'ffll1mrnlupwrn~nml11Jfl.:jU';l fJlJ.flli'Ull 

2552 

2.2 N~flYivl11 tHl1J 
I 

,11nm'.i111'.i11l'ff mmJBllii1111lJlJl\11'.inwtleJ.:it1'UUfl~uti"'l'lJr-iflm~'Vl'I.J~.:iu11P1~eJlJ L'U'.i ~t1~~11-wurn:i 
I 

'lJelsl im.:if11'.ill1"els!U'.l'H'U~ 'f1ifll1n'.i'.il-J"ll''W\Pl'H'U~'U l~eJ~'fl'ffll1mrnneJ'fff ls! 'l..l:i ~'Vll'U'U\11'.iW'lJ~ 27 157/ 15202 

'1Je).:j'I.J1'hl'Vl 'll'lqj~'V11ifll'.ifff11LfJ (1997) llltl\Pl 1rleJ1'U~ 17 ii'UlfllJ 2564 'ffllJl'.itl'ffi'l..lr-!f!f)l'.i'fl'.i1,J'ffeJ'I.JMi.:i 

'.i ltlfl~l;tl\Pl l'U\911'.ilsl~ 2-1 
1 

2.3 tr1UN~fl111' 11'llt'H)1J 
Q 

,11nr-1flnl'rn'.i r 'fffl'I.Jm:i'l..lB'U~'fl llJlJlfl'.i nui1eJ.:itiuuf!~unl 'llr-lflm ~'Vl'I.J~ .:iu 11P1irfl11 1 m~ti~ 

~ 11-w 'Ufll'.i im .:inm111l1"eJ.:i1d .,; ? q'fl'ffmm'.ilJ'll"W \Pl'H'U~'U 1~ eJ~'fl'ffll1m'.ilJfleJ'fff 1.:i 'l..l:i~'Vll'U'U'fl'.im'll~ 27157/15202 
• ' I 

'lJeJ.:i'I.J~'hl'Vl 'lfl(lJ~'Vl!ifll'.iffm1~1v (1997) i1n1P1 -W'I.J11 ,11nmf1'.im'.i"I vin1l1'U\Pl HV11.:i irl:i .:im'.i 1~'1..lB'I.J~'flllJeJVl.:i 

1r1:i .:iri i'IPI 1rn~rn.:i:w1111'.im':! t; tj'.i ~l111.:im'.i~11-wum:i 11~eJv.:i 1ll~mm'l..l~,r~ 1'liu t1qimm:ifo.:it1 EJ'U'llti.:i 

'.i l'El~'.i~eJtj'LI~ 11ru 1n~11'it1.:it \ 'J1f1'1.Jnn ~11-w umn11m"eJ.:i'lleJ.:i im .:im'.i l'd eJ.:i,11nm'.i ~wwum:i~Nl'Wmv.:i 
SI 'J/ 1, I 

1ll-w'Lit1qJl17m:i!eJ.:i~ vui.:i n--' 11 1rn~m:i'l..li'rn.l1 .:ivlu~vluviviN1'Um'.i'Vllll1"eJ.:iu~1 ~.:i{J,i~'U'U'Vll.:i iri:i .:im'.i 

1~'V17m:i'l..li''I.Jt1lJl'l..l~eJn~'W 1 u1 nru vlu~~ 1~ Nl'Wn7'.i'V17m" eJ.:iu~11~urn.:i1:hu 1u?:i-1u~ ir.:iiim:i'Vlll'tt"eJ.:i 

eJVl.:i~ell~eJ;j 'Vll;J i fl:islfll:iii 'm.lf rnn~tim! lll1"eJ.:i1iXtn\Plfl17lJiJf!eJ\PlilfleJtjtmrn i1P1t1'Vllsl'I.J~ 'hl'Vl~llin'lcll 1~ii 

~ell'ff'UeJU'U~l~elnl'.i~l 'Wtlnl S~eJ 1,J (i.:i'fll '.i l.:i~ 2-1) 
r 
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u117n Ylll/fjn&nuiio1nw (1997) 41011 

.,; 
m'SH'YI 2·1 1:.rflmHl'S'l'ilfff.l1J01"Jtlfi-u~~,JJJJ1~rnn11fl-3nuua::u~1'llflam::'Ylu~-3u1~!a1J ti'mi'mi1'\16~661~ 

' I JI I 

1.h::mu-u~,m'\lvi 4/2549(tl1::'Y11u-u~ma'\ln 27157/15202) '\16-3'1.ITll'YI 'lllWtJ'YITim,thrnau (1997) ,hn~ i-3arlvi 

~91 'j 'HJ ff(J'U \J1tH) ()1J,Ji rn. 'l'1 U\J'1'111Ji'IO 

1.111llrnn,1(J~fl\J 

1m::11~
1
l'IJN'r.'1m::'111Ja~111v1~m.J 

I . 1ifd
1
\Jltl.J11'1Jill 1l~'l'i,111ifo~11m:numnJ 

"' • ' .I ., JI t)\J 'l '1 lnll \J11 'IJillfll'IJ(Jillt)t) 1 ~lJ 'i ::'111\J 'Uill "l 0>'11\J 
!'I '!II 2.K,h1•• mm::v:ov1-nrnv 1 o IJJill'J ua::1·iuwu'l1 JJ'l'l1 

1'11ijtl ~»H'11flll 'U 11~\J 'l'1 Nff 1Tm Qt:; n'11J'U1U VI 'I 

,J,:1tr's!·'U1U hrnnnurn ~iAN11.J'l'11~~rniifl' 

91:;1uMmrnv111m1i'lm::v::t:ith~i!t:iv 50 11Jvi'J 

2. ft1'11\JAfl1'.i IU A'11ii'll'niit:i~ 1'1fiiiiifl'l1Hlli'I:: 
... ~ .f.Jo ◄ 

'r.'llvl'U'IJ\J918'U ill'r.'16'1'1\J'IJ61Jl'IJillVI\JVl'l1111JJtHill111 

u11-1u14~ lr1Hmni11'11ihH 1Amfli~tii'A W1ilA111!1 

l11110~ ilJUfllltll::'\TuU\J 1A iif1111J-a' ~1m::m11Jfl-f H 

'1Jt:i~1Tutiu'IA ,Js::1mu 6 11.JillS m111a1Ai'un1J
1hi 

lfl\J 45 O~ffl 

"!Iii !II., "' 'I '.. ..1 "' ' 3. 111 '11191\l'.i::LlJA l.Jln'I-I 140 f1 Tif1lllillO 
t ' \i-rn1::01~ 1hn1n::1-uA1ua:: 1 flH 'lS1~na1 

16.00 - 17.00 \J. 1AV0111\JA 1ifot:i\JIHl::»U~f11'I 

'i::l'UA9i°t1~\iv11lfij1f111tl'1~9l:i1'1ill'Jlllt'l::fftyW1W~ 

ff11Jumilu1uftlii 200 M1' Ufl::ihftyty1w~1A'iitJ 

iA1uu'lui'ffii 500111\lls w~tl1191A,1w,~vumrnm:: 

l'IJillfll'i 1,r-rilltJl:1-uA 11'~,J1mm1'1i'1111"{)'1 

4. llilllfllJt1(J~l'U s(J f)~\Jll a::tfl'llH\JlJ~ 11W 

t)fllJ'j A V11'1i\'1unfl'\l1:1\Jillfl ,J•mrnu 33 'H t1tl;) 

\T~ 311.1\llsvi(J-iu fl1111\J4n11'l:aJ1iiu 1 o 11.lillS 1viv1lf 

vi 1m11wn11JS on~ u~ 1nA '11flfl1'J iii A 11tl'1111,jtl ~ 'l i 
9irnnn 1~mn1111'l~unm.li'mnnw~uljft'u~'lu 

u9i a::'lh'1'1J(Jrnu vi1111i1e~ Vlf t1mf ~11A hfiiti'u 
o Q r..s~ r .. 

't11\J1Jvl'Ulli'l::t)'I::1J11J\J 1 IVltl l1JIJ'1l1J \J'l1 H\Jl'r.'1 ~-a'1l 0 

"' 1 i !11.J .v ., .. Q M9l::fl6'U AIJ '111J°Qfllli'l::u1~~rn\l1V1'11fl''ll.JA\Jlli'I:: 
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u. .., 

~il1m1m1'1ltr(Ju u10ff1int tl111annllw 

911ll'l1U~ fl'j'UJtn'J~iAfll'J 

rnrn::1a1JA'IJ(J~ms,Jfi,ji 

'11N lt1Hfl1S 'lJd'uwu~'l1hh111ii(J~ 

'lllnU\J11'1J911.l'i::'1'111-Ji.i'ill'J lilllJHl'UI~,~ 

1:v: 1 o 111911 11a:'ll1fuuu11'1Jill 1hh11 
d I ca., t 

1'111J6~'11H'11fl0\J\Jn'11i1HU::Yl~fl'r.'11'l 

1u1::v:: 50 11Jill'i 11a::li1m,tl\1n9i'u 

~mii,Jin \i1mu 6 1un u'i11omu1 

1~un1~i~mh1 

- '111~ 1r1Hm'ili1Avi1111i1t1~an'llru:uuu 

'17'1-ruu 111 iim11J-a-~m1::t1111Jt11'w1Je'1 

• 'I -uu A th::111U1 6 11Jm ua::mut111 

t1111Jarniun1111u1mi1t1~ 1:aJ ,nu 45 

tl~ffl 

• '111~ 1t1Ht1111ii'ill\l'S::IUA1l1::1J1W 140 

ii1afli'119it1\i~111::01~ 'ti1 mn::1u111u . 
a:: 1 fll~ 11a1 16.00 u. riemm::mi-1 

fll'j 1::1'UAlilllld'tyty1Wl~tltJ'l"lt1flf 4 1\lllJ 

1~uiAlll\JitJ{t"fii 500 l11\l1'iUfl::91Ai111J 

1~t:i\Jnfl1vi1mn::1fiA H~tl1flvt1~1'1i'1 .. 
1'11116~ 

• vm 1m ~m,iilu~1~11nM1tlifon?\u1m:: 

1tlll»uu'inrut1flll'i \l1 ,rn$1uvim1::1u91n 

th::111w 35 H ui,::,Ju'\ltl'urmnrn,~u 

flO~nJnofl~ Ullfltlff'l-Jii'U 'IA'vth'11i11J~VI 0 

l't f 0111.f ~ tf \1 fl Mty11ufoul!::9"lrn::th'IJ U 

fl0~1tlnon~u ua::Ufl1'i"!\llt)'itlJlfJlhrnu 

if u fil~'IJ flf)~l1J a O fl~'UII 'r.'l::Ul"tJ»'UI ;to 

rn'1i'uti1'\M,Hl'1~'Uoit191::nou 

fl11tl\)fl~UQfl1iitli'iffll1J1Jn'a1JlfaUa1 
iiu,l-1 6 lltl1lJUflU'ti1UlJ 

'117~/7U\'lff91::-l'U\ll n,itH,1~~1 I'll ~f11'i 

¢,1~1JflO~Ltlnon9iu1m::1tllll1'U 
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1Jlfl'.imnfo~ti1..1 

11a::11~
1
l'll~an,::V11.J~-3111"llm.i 

~u 'lil'1fl1111.J1..1mmtlgon~tui'.l1..1'1i1-3'1 l,.mia::iJ 

tul::1.J1..1ti'mi1u1.J~1..11ifiiF11rn111..111 u 1..11rn:: 

1111t111ii1.J ifl 1~mlo-3nt.Jfll'i'l!::Kmf-3V1a1u 11a::m1 

~,3m::111v'Uo-1~1..1a::oo-3 n1Ji-3a"r•rnm::V11.J,r1u 

llffUVlll'l'f 

., • I di q,, ., -~ l 
\lfl1.J1fftll1Jfl'.i llll..111..1 I ml l'l'ffl 1'!frn-3'i1.JlJ'ilJ1W'U1 

,r::tf H Fi 1U 111 t 1W~l~'tJ fltHltlnv fl~'I..I 6VHii 

tl'i::ih1nm'l'f 

d r t 4 ti dd 

umnlJU1'1.J'l..lllU10UU'IJ'l..lff-311'1..11llfl11'1..111111Jtl-3m 
' 1 OQ , ,l .; o 
I H 1Jl1\J 1rn::nutJ tJl'lUVlfll'IJt)'1 fltHl"lltJOUU 

~ui1u1.J"i"11tlu~li'1Juri-111idvfu~nwua11f111J 

fl111Jl11lll::ff1Jf)1J ff tll'l'fJJii6 lfllfl 1-riaaftfllll,-3 

fl'i::lll!J'IJ6-3~Ufl::66-3 wfami\mfu~Llfllfllll 

ffll7Wrh1-Nuvi1-3'1JUff-311'j~,ii1lJl~'UV11-3ffl?i1'.iW:: 

Wiinmw~atj1ff1J6 

10-3fom1J1wJ1~,r::irnhuu111w~ 

" ti"' ~ .x .i.l '1~ tfl1Jfl{)-:II ll6fl"UllllZ'l'f'l..lll flHfll'.i i'1 

oth-3iitl,::ffVlnllll1fltjli'l'lJfl 

1tfol11-1'1Jutf-31d1ua:: 3-4 flf-3 1rn:: 

11, 1 llffe utl i't1tl 1 '3ff n 1'1'f N'll~tJ rrn 

,iu ri -111 i1 ,l' ff11J1 so 1i-11u 'I~~ ua:: 

Ufltl~ftV6Qlff1JO 

1. m 1 'IJ'I..I tf-31d a an 11 rn 1 H 11m u 11:: 16-3 - m-3 if1H fll'.i1 if 1om,lln HF111lJ111 

fl1UtJllfl11lJl111rn::Jnnr11'1JtJUOU'i'l\llillif hhiiu 30 ii1a11Jf1'.i/i1fo-31u'li1-3~ 

1ilu 1tlfl1lJ~V11-:in1mmi1111..111 11ii:: Htn1ll111 'b.i Fi1u'IJ1J'IIU 11-a::H'r-f 11ui1~t1i)1Jfl'.i::1.J:: 

,nu 30 iilt111Jmti1 l1J-31ucii1-3~~1u'IJ1J'llu w!tJ1J 1om'.i'l'jt1lli'1'lt1ti'uriauetinut111lu~ 

,i'-31,l'i1"fl"11Jfl'.i::u::m'.illfl Mii";"ritiu fltJflUtJfl lt1Hm1 
,l ' 
w-uii1mw1s 

ulin ,myqnwn11iiu11au (1997) lhii'vi 

ill'l't ,J1::tl61JlJ1f1Stl1'.i 
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1J1911m,l1o~riu 

ua::11m'IINtlfl'l"::TilJ~~ll1\11~01J 

8. l1\11'1111Ltl::rl1iu1,hn!n~1utY111hhp.lmw - YIH 1m~fln 1i1111111111a::thi'ulir 

i1o -uiuo\.19'111Vffl\.11.jflfH'I 1iu l11J10U'Jft(J HJ~ Vlllfl'31lJlJf1fl'IH'l'1111rititlmwi1tH11\.I 

I! .. ., .. :1 ~ _I/ .. _I/ ~ 
l'tll\!'YI '11\.llfllflfl\.l'l\.l lfl16~1Jtl~flU\1111Jtl~fl\.llj 

91111m11J1l1111::tY1J'llfJ~inmu::~rn ua::11111 lifiim1 

' ti ~I t I! 
Vll1\lq''lllll'l'l'llfJ~fl\.1~1\.16Vl.:J\.16Vua:: I flH Vl161J 
:. , ., ., 

YIU lV~l\.lNa '11fl'rnfl\llt'l'll1 fl'Ull'l'l\.lf llHLtl:: flll 

ll1~fJ~11iua::ri,an.:i1uulvu1v11a::11NU 

't1f'l'IV1fl'l"11'l"l11'111~Utl::a~u1111tffJ1Jfl'l"llJ 

Nan,::riui~111111lo111lfl,ul1u11a::ii 

'Ul::ffflilll'l'I \1111J'Ul::fllf'l'llfJ~fl111~9lffll10111J 

~ ~ ' ~ d 
l'l\.lJl\.111a::m1m11fJ~m a~1\.l'tl 12 11m1fl1J 2548 

un:: 1 ,rjj nu timn.h ~ ~ i' n111ua:: l f1 ::uu,'J fJ~ nu 
11a::a111Nafll::lma~111111lfJ11lu,iw::n1fl11Na9'111i 

ljlt11fll~fli'111 l111vml'l1::,::uu,'Jo~fiuua::ajlfll'J~~ 

fll::lllV'lltl~~\.la::tlfJ~ 

6\.11111Uff1\.11Jflfln '11110 mnnihnv 
.I! ., " .. :1 ,I ,'J .. 

'l"Ml111\f'l'l l1\.llfl1flfl\.l'l\.l lfl'l"tH Mfl\.l 

911 '11Ml1U'IJ l)flfl! ~~iJQ1J1i~1U mu:ii 

011 \lll'lll t'('ll.flll'l 'llfJ~ l'f'lin ~,u lu 

l~fJ\.I 9jl\1f11J 'lltlnjflil 

( 11:: 1 ,vnu NtlfllS l'IS 11lt'('llfll'l'l'lltHl'fli fl 

.:jl\.l lu,1v~1u1l-uu~o 1,J) 

J~ 3 ,,\.I ua::ih::uumtl,ti'J,u;nw 

,J,n hiiiu 111::un1Htuua::l.la11J 

t'l'llJ'VflUiillTIIJ~ 

U111'1 lllV'jYlln11iia11Du (1997) 1illlfl 

lll'l'l 'U'l" ::flfJ\111111 rn11 

,:mun1,hoJ1u111nnla111n10rmui11iio~ 

M l\11 0 ENVIRONMENT CONSUl,TANT O .. LTD. 2-4 REPORT: MM Cl : CHANYUDKA 'SILALOEIOO!I /MAIVTABLB 2·1 .DOC 



1J19110111fo~nu 

1m::11~1'1JNM,::n1J~~1mrlimJ 

1 o. W9i¥1911119ln'ilfftl1JflWmw~~111,ia'e11 1rn:: 

'j1tJ~l'IJ N" 1 ,l' fl '.i 11fJ91 ff111 fl'J rni4''1JJ1'1J 1rn::111 'j 

mi] v -rn i 11":: ti1li'n ~ rn u 1 tJ'IJ, vu n:: 1urn 

'11 i'wv, f1'j 11, rn'll19lll"::a~111¥1a'e11m 11J hwii 
• 

,wa::,ov¥1 i~u 

u;ll'11111Vfj'11fl11HOllllll (1997) i1n11 

' 
911H3ii 2-1 (~D) 

m ·rnh::m:m1nmrm 

10.1 11f9ln'il1¥1ui111w~ua::ne~11'1J1trnvv11J - i1m,~fl91111m1'il1¥1ui111w~1rn::vv~ - ail~ 3-11rn::1il~ 3-4 

e1mf!(TSP) m111i-i1n-v~ 11a::m1111111m::-tif!m~ 

a1J ~1Jll'HU1fll911Ji'~ii ti1li'nn~'il'Jwu1~u(rlrn1 

~u~1) -V1J'lf1Jt!1wrnil,::1n1t 11n::t!1u1m'l1111aj 

lln:: 2 t1i'~ 1mh~1~tJ'\.IQ1Jfl1TI1Jti-111111vu 1rn:: 
d GI oQ t ...:,.11'4 ._, I 

191eunuv1v1J-VHlfl'ilflltJ'IJ n~u 1111f11'.i9ln'il,flm 

fl111Jn\Jllff-l (Opacity) ~,¥1011'1'lfl~'IJ1'1J1H1lj,ttlJ 

1w1h-i~l'iHm91'.i"Hl1flilllJ1W~m,::vH11m1i ~ 
l1v 

, 
,, , d S, 

I 0.2 119l'J1'ilfftJ1JIIHi1'1J ff::ll1tJ'\.l 'il1flf11'.i h1'91q 
• ..,. ...s ., .,r o r - G !,'11 ,::11J,1 mmu ri1unn~<iit111'1Jlfl'IJ(t11NHl1Jfll)un:: 
,,,d a,,; d 

2 flH '\.l'll1~1¥1tl'IJQ11fl1W'\.11i-111ll1tJ'IJ 1m::1¥1tJ'IJ 

OlJtJ1VlJ-VHJf!;l11tJ'IJ 

10.3 1,l',ino1'¥1fllllfllVni1~,~1J ~il'1v1s111aj ,i;i 

~1mf~"lfl 1rn::f}wmwJ11i~u~livmfl1tiu'1uvn 
.I .,. ti ., ... I SI .I ., 
u'J::lff'jf tJ1'1J"6flf!lu'.i::'1}11(1J1'1Ju'l}lJ1'1J) 11":: 

rl'1u1mh111aj ih,:: 2 t1i-i ht,b~1~vuQ1JmTiui'-

11J11wu ua::1~vunuv1vu-wttfY;mvu lflvhf 

91 'J'l'il 11m 1::11fi1m11J1tlu m fl-~ H t1111J~1J 
d d :. 

'\Jfl-lll'IJ~U'IJ11JtltJV 'IJ6~11'1J~it::tlWIH1111fl fl11lJ 

m::~H mlJ1Wl11gfl 1m::m1J1W'liil1fl91 

11. 1il'-rt,nn uvJiunvn-•u~~1.r-rt1111i'iv~t111J~ 

, .,.. • ... ., ,l 
ufl'Ufllrn1n-t11tl~ ~HlJ 

11 .1 1il'ilfonmm1a::~u~,1'utl'u1i;imh11i'iv~~ 

~ o 4,d4-., ~,· 
ri 'IJ q'fl'IJtJ'Ul'IJ91 fl 11 VI 111111 fl ~'HlJ ti f)lJ w:: I u'IJlJ fl 

.. d ~. I ., .f .. 1 1 1111Jtl~"flf1~ 11J'illfl'.i::¥11JW'\.1¥1'\.I fltJH)tJ fltJfll'j 

il i'tJtiflt1111Jtmii'wuo~Ju tl'u 1fl l1f o~l un11 rn 
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tl'IJ"l'IJtlf>Vl'IJtllfllff(TSP) fl11lli~lfftJ~ 
.. .. .. 

II t't:: fl1111 I '.i 111":: 'Yl ff'l'l H "11 \Jl 11tll 
.- ., ._4 

i~na11 i'.Jn:: 2 fll~ 1flvfli'~ri1'7flllJtJ 

'l'IJ~ 16-17 fitilfllJ 2564 1¥ltJtJ11:lrt i11~~ 

,vuhrnunfon trnu'liaurt'IJ91 ~lnfl 

l'I\J'll 'tJ flfftniji1fi16Ql'l-llflW't111191'.iJl'IJ 

' ~ O o ca, I d 

'11f1111'\.1¥1 llf1::'111f11l9l'j'J'iJ'Jflfl1fl111J'YltJ 
. .;. ., .J ,d 

llff~ (Opacity) l11tl1'1JVI 17 lJ\llfllJ 2 564 

lnJ'll 'tJflfftnui1fi10Qlt11flW't111191'.iJ1'1J 
do 

'11f1111'1J¥1 

- ilt11'.i9lfl9111191'.i1'il1¥111Hri''IJff::1n6'1J • ail~ 3-1 

• ,.s ., _,f • ~I t. 
\J'Jl1Wri1'1Jflff~'lltl11'111fl'll u":: 2 flH 

ltivflf-ia ,q-~url vi'ui\ 16 iiu1t11J 2564 

wtJ11 iithvd1umwtti'11191'.iJ1'1J~n111u¥1 
ad • ., r ..J: 

• lJ fl 1 '.i91¥1911lJ91 '.i1 'ii 1PlflW fl 1W 'lll'fl 

1f1vis1my 11n::f}wmwJ1MAmf-i 3 
d~j t t, d ... .d 

ff01'1J u":: 2 flH flHf1l'7fllJJtl1'1-l'11 19 

iiu1t111 2564 W\J11 N"f11l9ll'lll 

., ~ 0 

lflW"111191'.iJ1'1J'l1 n 111'1J¥1 

- 'U'il,uum~ lflHfluiin1nh1,r11~u 
Q ., Q .f ~~ 

II tl:: lfYll11 'IJ lJ 1 {l lJil l tJ tJ '.i 11 QI 'l'l 'IJ 1'll1 

Fi1un1ni1mi'.lv~YL1~A'1u-titYM'IJo~,i1J 

mi'.lo~ ti111fotJ'i11wtun1ifoi1mi'.lo~ 

mnhi11i1~hma:a11t1»t1mo111.li'uu°l11w 
ifu~~1hum1'1i11mltHl11~i1t1 

-nni/,io~,u1m11lo~ 
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lJ19lrnmfo~ nu 
ua::11~'l"Atrn'i::'l11J~~1n91~01J 

<I .I ~ • .I '" "" 
11"'1ll'i •mt'l:::uao91.ntJ ua:::mm'iu~f1'1'l'lftUllJ9ll.11JU 

1m:::m!'1'1Jo--1,\Tu,ju19l~OQl'tt'UO'i:::i11nrnti11J11'10 

WtYov9io 1tl 

~ "· 1 • ... ., ·1 "-~ ... .. ·1 n "' 11.2 Lllll\)f1'll'OlJltY'i1191U lJYI0'1{l'IJlfHl lJ 91111 

'i:::tJ::: 2x2 n.1m l1Stltls:::1m1'l,r91tlf1tY1tJ'111J1u 

o. A dG ,, ~ , o ~ t 
1J'H1WWU'l'IYll1U 11J'l111111Jtl'1 l!fl::9111JIIU1tll.lU'IH 

JJ ,A.do l-o v-i!V 
tYt)'1'1JHflHJ l,l'W'll'Vlfll'IJt)"l'j1lJ'IM1JllHll,I l1J 

m~ 1 Ju hriit1111J1111 ty 1~ 11 l 911 ;'.Ju odH~ n1e 

llffilv.nrn~~ n1Ji'11'e'1nuua:::a~nmi'1m::11w 

"e,-i~irn::oe--1 

11.3 111rnutu'1 mfon11Hi.un11t11'il~t111do,uiu 

... jJ 1"' .. ~ ,J " mrn111111tH11t11 meuoum10'111m~ mru1m::: 

l d JI t QI ,I d O 

HI rnuo e 11 '\'l 'HJ lJ 'IMU 111tY fll'\'l'\'l u 'l'l llt'I:: m 

• I'" .. d <I 11' '.!'I ~ <I • I ,. 
lut'ltlf1~Ulllf1'1'llf11JntH 'J1Jlu91Yl1Jl'l'Hlu\)f1l'l'lltHllJ 

... "1"" ..... ·1n "'1""' ,K ,., ~u1m:::91u lJYJe~oumo lJ 911'i1 'Hl911J'l'lUl1 9ltJ 

i ., ., <I ' .I ~ ,l , •., • 
l1 llt'l11tY'l ll f10U ll 'i:::YI l'U 1191111:: tY'Ut11Q 11\J fl tJf111 

3 l~t)'U 

t ,f, 1141 0 0 ,Cl 

Yl'1U l11l91'1'11UFI\Jllfl:::'l1 tJ'11\J Nflf11Hl l!U ti 1111 

"'.,1.l .J"' ~"· ~ 1 'Wl.nJl'll.1'1'1111116'1 i11ffl'UM1U'U tJ1J1tJllt'l:::UA\J 

YI i' '\'l v, na 'i rn 'Ill~ 11a:::~'1111 "l( o 11 1rn::: nm 

,l .. • "-'1 
~ 9lff ll1 m rn lm l l UUt'I::: fl TH 11 lJt) '111 'IYI nm1 f1 3 lJ 

i!11111n1u~1~i'uot4ty19lt11s9ietl1Qus:::Y11uu91s., 

9111Jl.11911f1l'ldtl'1~\Jllfl::11~1'1JNt'IO'i:::YIU 

.; JJ d ,l 
rt '1111'1 "1 o lJ9l 1l.ll1111tlf29l t'l'l '11 fl,, ,mu!, uua:: 111, 

d • a '}yd ca, • 1 "' 
l'l11JO~ll'lf11'11U~ 1 91'111~'1'11 ~01ff1f1'ifl11l!'Jllfll'l 

.. ~., ,l .. 
li11'111J6'1111f111J~91tYl'lffl'i'llJ'\'lUJ1'1,lllfl::f1m'lf1Jt)~ 

11i'l'ln1111a::91n11tYomJn 6 1~ou 1u'li1--1l~ou 

't'l q 1:1 m fl 11-n rn ~ 1 fllJ II a:: 1~ o u w tJ fl; n iau-

11n11t111 "e--1'1lntl 

MINI G ENVIRONMENT CONSUi.TANT 0 .. LTD. 

' ~,n~vi 2-1 (~n) 

odH~o1do'1 ~'1ff11J1rnri1'll1~v--11111 

,Jfrnn~o'l11!1mi'io'1hfu~--1111'1m1::: 

tlao~uivn11Ju 

- iirn1i.J\)niu~mi;uiffiu11111wlu~ 

d'u 111ni1mlio'1 1m:::91111u u1t1uu..f '1 

'!Y0'1'1f H'l'I H.fl iai U vf'u ~ 1 flH fll 'i 

1h:::mru 20 'H iinmJ\lnitHYU 1J:::ti1 

Ufl:::~\J9l'Uli'.I~ UUfltll1l'lJ1J'l'IHlltl'iiff 

ii 1m:::tl\)n~uomm1 i1mu 16,693 

vfu 'l'll'1¥f 1unflM 88 'H iifl91::1U91f1 

75 'H l1fl91:::i'uven 28 H 1rn:::iiff1'11'Wt1 

301i'llti~ffu~1m--11111 QU~ 2-1) 

• ,J ll ~ti'UYJ H l flH 111':i fi, ()'1'1J(J1!Jlf Ul 

4 I I ,d 4 O 

1'11lJtl'1t)flflfl!JN910ltl6'1 'll''1ffllJl'i{l'Vll 

·1~1 fiv~ fll l ti forn~ tJHtl°1m 110--11 ,r 
11~'111'j '111t'l:::tlao~ntJl't'11Ju 1rn:::m~ 

1m '1fl11 'l~ifl'limrmum1~uljtf u~ 

~ Fiiu n1 l 'li1rnflti~ 1ll'ml 1vnu ~ 

1hi1~0~1~fom1rn1"'1 (1font1Nu1n~ 6) 

.I"' - .71 ~ "'I ull1J91911111Jl91 rnnu o --111mrn:::11n 'lJ 

Flt'lfll::'l'lua-31!1fliOlJ tin::: 2 ti'1lw 

l~OUllJlJW'U llfl::9lt'llfl1J "6'1'1111Ullt'I::: 

11 f ~ff'1 itt'nrn~11nnHn1 rnlu! 1u 

11 a::: n 111 tt lio -311i1,i'11Y111111i'.l u 

,J1:::i1 

ui1111,s11l/q111m1iiu11au (1997) 411111 

mm.h::no11mmm1 

m1tJijn'1'uijmiitlit1lu 

,fu~rfu hhi11HiitH 

mnJ~nliwmm1~1unflhl' 

'lllH\fu~lm~nn 
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1J lm 111111tH /i'U 

11f!:11~1'11N flfl'l :'l'l'lJ~ ~11191lltnJ 

13. mflW,rfl 1"1J1lrntl'1~vin11'frnt1wu11 fll'l 

tJijtm,:il'IJ'IJtH1ff1fl'lf11'lJfJ1lfllVi9" ~tl 12 'lJOW1tJ,:i 

"" .. ., !It d i 5151,0 ,J ., 
111tJ1lfl11'i10HUtJ'U11JUl'l'lll '11~(lt) 'l:mumi, 

,i11u"1Jm11t.l~vu1mmmufJ1Jmviu 15 1mhm1 

.. ., 4 A ~ 
umnfl1UY1fl'l1J~9lff1'11fl'l'l1JWUJ1\.llrn:::m11'111Jil~ 

1dihh&~ 

"'"" ,J ., SI • 14. fJtltl 1:'1'11UU9l'iVltJ~fl1U1Vfl111lff:¥11flllf1::: 

i if t11111; 11Jtivtim1 i! fl,:iiu1 ln, tl' ,~ 1 u fl1 'j 

m 111treufi 1nu~11 ii ,i11111191, m-si1 tHfl'U 1rn::: 11n'l 'll 

• ~ .d .r m, m:'l'I Uff ,:i111Y1'1il1l'l'lfl 11J ~9lff111m 'l 1JWUJ1U 

A • • 
m,:m-s 11111t:i~mm11u 91 

i flif1t'io,311 'lii'um1111~t:i¥lf vtd 1 f11l:!Jll1 flflU 

,i11iiu 1 flHfll'l '11l fl ff1Ti lHII ffll'U9i1vri'ut11111 

ct O d ,ft d4 ~ 
lffV'11 Wll 1 fl fl 11 '1'111'1111tJ ,urn: flllm 11Jl1111V1l\l t)~ 

II t1 :'l'I H 'i 1'ltfl u 'l l9111 ll W'IJ 11 'lli,J~ tl'9i VI 111 

11191rnn~'l~rlmufl H ~etl-s:mutl'9111l:~tJ~Q;i 

m1li 1111iit:i-39111Jti1d' -3'116-3'1'11~n'ltfl1'i mhurl 'II 
, _. i! 1"' d .£ • d 

1'11 fl 1111 Hl"l 111 IYI tJ 91 ltl U '111 ff ill ff U fl tJ U '1'1 ll: 

~11u'U01,~v 1,J 

1,J~v'U 11,J fl-311of!:: ,ti 091 fl1'l li1111 tlt:i -3111 e fl11 

~,, iiu Oil fl 'l S1Jl~(J11~ tJ -3 ~UV! 119i,~111fl~llYUtl11i 'U 

'i 10~ 1'U 111'1 flflii 1 Nt1 fl 'l: 'l'l lJ ~ ~1119\l(tllJU t1: 

1J19l'ifl1'l,1tJ-311UUll'llri1'11i'Uti1'11tJ~tJtl1Qtl'l:'1'11U 

'U9l'i ll: it:i~lff'U 6110'1 ::,ti (Jfl;l11::n.l~ou II iJfl-3 

6' t i,' t t" 0 ~ 
MfHl11 Wl61J'IH'\Jtll;j f11119jNt1tl"l11Jll111l Ullfl:: 

111911fl11,1tJ~f1UUt1::IU1l'IINtlO'J:'11Ua~u1,;i,foJJ~ 

fftJ91titftHf11Jfl1'HU~oum.hl-:i hfm1.1~9lff1l1fl'lrn 

,l d tA 1" d 
'WU!1Ullf1:fl1'ill111tl~ll'i 'l'llll'iftl 1 11fl11:IJll1WlltJ'IJ 

rit:i'U 

- i'U'1h~~f<i1umu,311iwu.,Ytmflwfa~u9i 

tJVHiYI 

- '1'11~1m~fl1j1~ti1u1ot11111ff:911fl - ,,.m 
11 fl: 1-n' tl11111111 titi f1U W ,!11 -31U 

1f 111tl° 1~ 1 'U fl1 S VI 'nil fftJU fi 11111 ~llt1 

911111119l'll111,1tl~f1Ullf1:ll~1'1l 

N'i1 fl'j : 'l'l'IJ~ -31119\if tJ1HlV1-3ltl1 ,:ifli'91 

'11llt)11mi1 mu 1fltf1tio~ 1~t:i~'il1flm1 

,i11il un'U'II v-3 lt1 H fl11u-311i H' 
rit:i 1»1n91m111,~tJ91s t:iui ,m\\ju~t:iti,-3 ifl 

. "" fll')'l') 11 l11J tJ-/1 

17. im:11i1,m1nhmi'.ie,3m11'1j'1'l'mlm1\ll191Q -

111t:ii e-:irnv l m1wfl~ 'llii11rJumvu;iouft'111e 

U'll1~'S:111Hfll1'1111'11iitJ ~~ ~l'UJJ111i 
wu1111~-:i lm 1wfil;m,:: 1 m1ru 191q,i 

thfiqimv1uif'u~1m~flTHl~tiriHi¥1 d da ..! .. ,J ..-. ~ ,, 
tJlJ')1'111fl1111ci1flil)'11H 'l:19lff1ff911 ll:9ltH1W-31U 

MINING ENVIRONMENT CONSULTANT 0 .. LTD. 2-7 

u;,fo '1!11Vfl'11011iio11ao (1!197) iui~ 

lll'l'l U'i :::@lJ1l1Vl'l fl11 



U11111 '111VQ1110UftllllllJ (1'97) '1f\'t1 

. 
~m,~~ 2-1 (~a) 

lJ1911nll1'tHOU 

1m::1 ,~'hi fl fl fl, ::l11J ~ ~ ll 1Yl ~tllJ 
l l tltl::ltltl.t'II tl~ nll tJfi ,j';j ll1'1'4 tl,::fltl1JlJ1911fll, 

ua::'lltlfl11lJi1lJ~tlflllJfla tl1fl5tt1tJd1~fl~1u 

fltnJ , m 1ulv~~,.,r, 1 tlYi uuu m1m 1,inv1J.au~ 

- -o, di, • ti JI • 4 
'tHU u,::tt1Hflll ll1'1'1::fltl~1-IQ"fllnlll»lJtl~ 

-i1m111m::mflil\T'l'UllthhLfluumi~ lm,wfl~ r! 
.. ,J ., " ,JG .,G A 'I fltl ,::fl1U1Jfll,i :: fltl~ t)1JflflllJl~tlU 'll'lltH 

1-1il1v~,u~1~v1.,fti~ lY1t1hiMt111t1n!ti~1"'l 
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v;irn !IIIJ!f111•n11/la11au (199 7) li1ti'A 

' <=t 

'U'tl'tl 3 
·--·· ·---------------- - - ~ 

1frif'VI ilJii-:i t0 tJ11nnm!tJ'l'l l'lO'U"Mi:IU'Yl'U~ ,hn'1 M~11utJm1~'1'flllJ\ol'n1lffel'IJfJtufll'Vi 

~ -:iu 1'1trellJ 1 m ~v~~lt'W'Wn71 t 1'11-:im1 mi'i el-:itd 'H'U ~\91 ,nnm rn'll'U'1'H'U~'U t ~el ~\olffl'Ylm 7lJf1elfff 1-:i 

1h~'Yll'W'!Jmm'\J~ 27157/ 152q2 '\Jel-:J'IJ~ 'lf'YI 'llltlJ~'Yl'fiffl7ffmmv (1997) 111n'1 1rlel1 'U~ I6-I9 lJ'Ull'llJ 2564 4/-:i 

3.1 

3.1.1 

' ,. 
1'111'111lJ'Yl'IJ!t1:'1' -:J 

fll".ivl".i1~1vl HWill'Wellfllr'f 1 '1-.!'U".i".itllfllr'f 
q 

0 "' fll".i~l!'l-.!'1-.!flU 

'IJ~'lf'YI LlJ'd-:i t .' J '111el'Ut"'Ul'l l'lel'Wimrn'W~ 111t1'1 l'i1m1\o111,i1'1fJtui11'Viellflll'Y1tJm1viml'Y 

mlJ nl'n'W'1lJl\917j l'W t '1mh ~m 1tJ l'ltu~ mrnm1~ -:i1m1 trmmr1-:i'll1~ 

1wm\9111,11'1 \91i:tel'11l'UTI , 'H~'IJi1mh-:i~-:i~el itld 

I) n77\ll71il i iJN'Wi:l ~elel-:J':i1l.J (TSP) . ' 

l'ilfl17!~'1.J .'h elVH l'1v1itl'11el-:it~'IJ\911elV1-:J'l/'U'1UH~'1\J'-:J (High Volume Air Sampler) ~'1 

QI I gJ QI a',..1 I .c:t I , !Ii d 
\911elV7-:Jelln71'1''11Vel\9177m7 t, ,tllflll'Y 40-60 ~f1'1Jll'Yf11l\91\91el'Ul'YI Hi'Wm~m'!:lmel-:J' vum (Glass Fiber) tn'IJ 

I • ii I 9,/ 9J 

i1ov1-:itr!'Ut1'11 24 'li1 llJ-:i S-IB l \911elV1-:J fl17~'1\91-:Jtl'l~el-:Jt~'I.J\911elV1-:J~el-:J~'1\91-:JM·\J,1,llf1'W'U~'U 1.5-6.0 tlJ\917 

L'1fJll'1~ i -:itl'11 el .:i~el.:iovhi ~ 1 ci.:i llllJ~.:itli:tf11:Yf H'Yi~elelll'l lrn'.:i'!J.:i 'l11m ::; m'!:lmo.:i '1 tli.:im~i:t~l.:i'\J o .:i q cu qJ '\I 

tl 1m! f)f)el'Utti:l ~ 'Yi ~.:i t~mh r:1 v1.:i I~ elmtl l'Yl'W f)'\J el-:J ~'U i:I ~ elel-:J'I.J'U m ~ '11'!:l m el-:J !! ('l~ 'Yiltl~lJ 1\917 \911el Vl-:J 

el 1ml'Y~ ~tu 'YI t;)lJ!ti:1~1'117lJ ~mJ 7\917 ! l'W utr 1 ~-:itl 1tl rn u n'\J el .:i~'U i:t~elfl-:JUi:t~m" 7\917 el 1m!'Y'1 tl!'l 1'U 1w mti 1 

TSP 1'W'Yl'U1VlJi:t~f1i'lJ~el~m::11'YfltlJ\917 (mg/m
3
) \91llJlJl\917!1'U1n1tml~'H US.EPA 802 

.. " .. 2) nl".i\ll11il1 'iil'111l.Jt ".i1Ui:l~'Ylfl'YI 1-:Ji:ll.J 

0 QI 91 ..A Q/ d .q ~ QI .Ji. 0 QI ,:£ I 

VI lf117 \917 ?'ll1'1'11Vtl'17 el.:j 'fJ711l1~1'11llJ!71Ui:l ~'Yll'Y'Yll.:ii:tlJ l~V\91111'17 el -:J ,l ~'Yllnlrn'U'YI f11'11 

1'111lJt11ul:l~'Vll'Y'Yll-:Ji:tlJtttr1l'i-.i , 11m~mr!tJr111wi11m ,i1nt!tJ'l11ti1~ '11Pi'm1i'1v\'111'.ltitt~'tiiJiJl:llJ (Wind Rose) 
ef .qt .Ji. a., d .q 9/ 

mm~'I.J'I.J'\Jel-:J t'I.Jvlel 7'1 (Th Beaufort Scale of Winds) n77\91'1\91-:Jtl'17el-:J1'11'11llJt71Ui:l ~'Yll'Y'YIHi:llJ \91el.:J\J'.:J1llf1 

i'U~'U 6.0-10.0 tlJ\917 t'1V~~ ~ i-:itl'11o.:i~el.:iel~L'U~1ci-:i '11JiJ~-:itl~nfff1-:iYi~elelll'lU\J'-:i'U-:i 1rn~~el.:ii-:ii.w1h-:i 

Q,I ,=I QI QI QI , .. i. 9/ :'1 gJ gJ <Q QI QI a' 
1'U!!i:I~ !1i:l l!M1f1'U f1'1.Jn77 ~ J'1,J1'1fJWi11'Vi mml'Y 'U 'IJ n Vlnll'Y I 'Viel 'l/! lJ'U 'IJ ell_! i:tel 7,:Jel,:JUff '1-:J 1'11llJfflJ'Vi'U 1i 

'\Jel-:J~i:tf1Um11l1~ 

1'1vl'i1m11111,11'1L'U'IJ~t1ru~mwh,i~'11Pi'i''I.J~i:tm~'Vl'IJJmlJ'1 4 ffmu ~o (Jti~ 3-1) 
~ . 

1. 'IJ1n -r"i'\oltJi'-:iii <vlti" 0801704 ~1d'Ueleln, 1923294 muel) el~r11.:i,i1nvitJvilm-:im1 

111_ J !Ii .. ., "" , 'JJ - I .. ! 
t1J'Yll-:J'1l'U'Yll'Y\o1~1'U\91flt~W-:J IP, ·u7~lJltu 3 f1 '1llJ\917 
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1/ 

St.1 

St.2 

St.3 

St.4 

St.5 

~fillll'l1~1filf)Olll1\~~'1U1fill'liUJ 

\J1L1W'l61111l\l1'16 (0801704, 1923294) 

\J1L1WtJ1\l'l'l'lth::Ltl1:J (0807422, 1922703) 

\J1L10ltJ1\lll1th'h,qj (0807533, 1925912) 

u1L1wh,1lililw11i1'1lf>l1'1011 (0805395, 1924334) 
- • .., .-.r -

\J'lL1Wi11\lOi1'1iHl1Ltl161\l ( 0804918, 1924342) 

MINIMl t, 'VIKONMt;NT "ONS I.TANT CO., LTll. 3-2 

D 
D 
~ 

* 

iu~l'i1t1,n.l1::n1t1ulll'lLLtla,1ti'1,1Lfit1'1 

,,,~tl'l::rt1\IUfil'lUtl<t'1111'1LAfH 

~\l~Oilfli\:i l'l'1 lilih,'llil'1 lfl'H01'l 

t,,, tiiiluti,H\J1Ul'1 1my~nG01'lff<llL<ltl ( 1997) ~lnfil 

~filihh01,1::LUfil 

"l•/!l)l)j~ll _ 1997 / F3 • l 



u,ii'n 'rn!/Qn1n11iio11at1 (199 7/ 1i1ti'v1 

2. 'U1n ,fo.Jmth~11;Y1J ('Vln~ 0807422 \91~1lHHlfl, 1922703 ll1Uel) 

im-rn1'.i"l'l.J'Vn.:i~1uviff\91 ~1l..leJeJm~v.:ihi' 'l.J'.i~mru 2 ni,HlJ\91'.i 

3. 'U1nru,J1urnci1'111w cvln~ oso1533 19ldueieir., 1925912 rnuei) 
·l - u 

irmfl1'.i'l'l1.:i~1uviff\91~1l..leJeJf:i~mmuei 'l.J'.i ~mru 1.8 nic111J\9l'.i 

V ' t t ~ d. 

el~'l1H1l1fl'Vll.J'Vl 

V ' I I ~ d. 

el~'117,:J,J7fl'Vll..l'Vl 

4. 'U1rHll&Y1'WflJ;l',:JCJJrl7l'IJ1~l..l ('1'11fl1'.i\9ll11l1~'U1nru h.:i hJih.J'IJe).:j lflHfll'.i Yin~ 0805395 

\91~1l.Jelelfl, 1924334 muei) 1~_~.:i,i1nt11nruri1umY.:iCJJrlll'Ul~l..l '11iih~'Ut1'1vM'1 ~.:JlflieN High-Volume Air 

Sampler '11imm'.it1W.:i1uM i.~~eitj'ln~'U1nru h.:i 12-iiTu'llei.:i lflHfl1'.i'l.J'.i:::1J1ru 500 llJ\91'.i ~.:i'U1nru h.:i iliiTl.J 
;: 

V ' 
' ' "' """i ,_, ""' 9 ,_,_I ""' "i ell.J'l17.:J1llfl'Vll..l'Vl !fl'.i.:Jfl1'.i'Vl1.:J~7l.J'l'lff !\9l 1J'.i :::1J1ru I fl !clllJ\91'.i 
~ I 

3 .1.2 f,Hrn l ';i YI ';i 1 'tl -r ~ fl wn l'V'Hl 1 m ft hm 'fi mm ft 
I' Q 

1llf1Nftfl1Hl'.i"1 . 1~1'JWfll'VlellfllffLl.J'UJ';j tllfllff 1rle11l.J~ 16-17 iil.JlfllJ 2564 i1Nftfll';j\9)';i1,J1~ Ll.J 

\911'.il.:ivi 3-1 llft:::'.i11.J.:Jll.Jr--ll1f 1;1'.i1lfl'.i7:::l1Ll..lfllflN'l..!1fl~ 2 

d Q.I G) a d. 

lill'.iH'YI 3-1. -r--lilfl11Vl11'il11>lflt:IUll'VHllfllft !'WU-:i-:itllfll\1!1>10'1-n.J'l-nflil 2564 
q 

,.,. .., 
il'tll'W'Yl\1111'il11>1 

1. 'U1nrui ~f 19luf:iii 

""' ,_, - I ""' 2. mnru'U1l..l'Vl'.i1J'.i ::: tft''.ij 

3. 'U1nrutY1umci1111qJ 

4. 'U1mu h.:i 12-iiTu'Uei.:i lflHfrn 

' .., .. .., 
1'W'Yl\1111'il11>1 

16-1 7 /03/64 

16-1 7 /03/64 

16-17 /03/64 

16-17/03/64 

mi11t:1.1~'W1l:::00.:i1'WU11tllfllft 

l'il~tl 24 ~1 lii.:i (mg/m
3
) 

0.204 

0.197 

0.201 

0.277 

0.330 

t1111'1'l ilJ~ .:j ;il.J,1'.iel'WLJj'm, flell.Jimrnu~ ,1n~ , 2564 

3.1.3 

lJl\91'.if ll.J . ~.Jfll'VleJlfllffLl.Jm'.i I.Jlfllff 1~vi1 '1,J il'.i:::fllffflru:::mrn~ .:itn~~e11J11tt.:i'b'1~ 

~'U'Uvi 24 l tff. 2547 

1llflrlftfl1';j\9l';j')H~mlJ1tUN'W'1::: eJe1.:ill.Jm'.i1.Jlfllff ,1'1..11'1..l 4 ft'tllU 'Vl'U11 'Vlfli;l'tl1U~\9l'.i11l1~i1 
q q 

'l.J1mru~l.J ft~ eiei.:i~\91'.i 1 ,ii~ eitj'l utnru CVllJl\91 '.i J 7'1..l fJtUfll'Vl e11 mffi l.J m '.i v1 mff 1 ~ vi1 '1,J \91 llJ'l.J'.i::: mff 

fliU~flJ'.il.lfl1'.i~.:Jln~~ellJll'l-1j~1~ ~'U'U~ 24 fl.ff. 2547 ~f11'11l.J~ ,irmmru~lrn:::eiei.:im~IJ 24 'J1'1 ll.1-:i ,i:::~el.:J ili 
tnl.J 0.330 :i'.li1~ni'l.ll t)fl'U1fffltl.l\9l'.i (~rnnmrn1i'IN'l..!1n~ 3) 11~mh.:i'1'.i~\9lll.l~'l.J'.i:::nei'UmH:::~e1.:itJBllilml.l 

mm fll'.iile1.:inu1rn :::wi"'l 'IJNft '.i::: 'l'l'U~l'Wl'Jtllfll'VlellfllffelVl,:Jtfl'J .:ifli' ~ '11~ elfll'.itvll.llJl\91'.i fll';j Mii'l.J'.i ::: ff'Vlifll'Vl 

mn~u t'liu nmvl1Jmrnt'l.JnfJ1 'lum :::ml.Jmrn~ve1viTl.J trn ::: m'.i~~'Vl'.i1Jtl1t~l..l'Vll.:J'\Jl.Jt1.:i11'i mv1u 

'U1nru h.:i i1itrn:::mu1~'Uflel mi 1,:iu~l.J 
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ul11n ~lf!!fJ?IHnJ1RO)/Ofl ( /99 7) ;i1n"1 

3.1.4 tr11krn m 1• 1At1m 'ntl'U fll 'ivt'i1i>1vi tJWfll 'Vie>l nu-11 u 'U'i'itllfll ff 
. •, 

1u~1~~H1u"1i>uo~'Ui>i1JU 
,ll m w-:i l'WH1 7) ~ \Pl\911:W~) 1 'ill\PI l'lWfll'l'i eJlfllfll 'Wm) v1rnfli w1b-:i~ Nl'W:Wl'il'W ~-:i{f 'il 'il'U'W . . 

(ii'Wlfl:W 2564) lil'W':l'W 4 ii-mw fie) 'IJ~nW1\Pl!~u!-:iil 'IJ~nwu'1umth:::HY~j 'IJ~nwu'1mn~1h1ru mi::: 
fl , , v , u 

'IJ~nw h-:i 'h.i'tt'W'IJel-:J lflHfll 'J (~1)7-:i'vi 3-2 U1;1:::ru-vi 3-2) 'l'i'IJ11 'YJf11'1!-:iufl:::'Yjflff(ll'W'}1~)d'u1\PlfJ-:JMiil'iwtj 

't uinru Cli'm~) i l'W f)tu.fll'l'iellfllfll'Wmw1mfl l\Plt1i1 '1,J 1-n:w,J) :::mfll'ltu:::m)l.lfll)~ -:it11\Pl~eJ:WUM .:J'b'l~ ~'U'IJ 

~ 24 'Yi.fl . 2547 ~flll'i'W\PI 'tirmmtu~'Wfl:::eJeJ-:Jm~tl 24 i'1 ll.l.:i 'il :::;eJ.:J '11Jtfl'W 0.330 lJfl~flf:W/flfl'l.Jlflflll.i~) . "' 
0hm.:i'IJ~1'J'Vl~lli fl'l:l 1~ .:iu 1\Pl[~el:W '1ilirri lU'W:::'W lfl'IJ ~,J):::fleJ'l.Jfll) 'il :::; eJ.:iiJullii~ 7:Wl.11~ ) fll)~ M flll'i'W \Pl '1 f 

eJVHtl'l':i .:il'lf \Pl 1'liu 1il\Plm1h titll'YJfll'lf .:i~'l'l1mrn\PIVeJt1ui 1rn ::: Mrvl:wrn)~\Pl'l'lrntl11Juvi1.:inw1J'Wir.:iui 

'IJ~ntu 1) .:i llJ'tt'WUfl:::fll'Wl~'l.Jflel-:JU':i l\Pltlm'l'il::: l'W'lf"J.:Jfl~U~-:Jl'i~elfl~l'i'Wl"J~f)e) M1n\Plfll)~.:im:::'illtl'\Jel.:J~'W 

lJ} g} I Q.I ,:::i ~ l g} & .q Q.I d_ ~ ~ g) .,. 0 ~ 
fl:::eJeJ.:J !\Pl.:Jltl "J'Wfl::: 3-4 l'Vltl) llJ'W~'W 9/.:J'Vll-!l'IJ)'l:l'Vl'VllJ)fl'l:llff-:JU"J\Plflell.lrlfl:::Vll-:J !l'lHfll) 'iJ:::'VllfllWI\Pl\911:W 

1~1) :::1'.:i ~flfll)~) 1 'ill\PI~ rum~ eJ 1mfliuu~r1::: fl~ mr1 -:i 11n\PI ~flm :::'Vl 'l.Jfl'IJ'l!:W'b''W 'tn~1~ v-:imm! eJmvlv-:i 't\PI 

l~el 'il :::1-'i lVll.:Jif eJ .:Jfl'Wllfl:::Wi"1 '1J~ el '1 ,J't tt'tn\PI~ flfl'i ::: 'Vl'IJ fl'IJ'J[l.l'b''W 'tti~l~ tl.:J 't 'W )::: ~i.rw' eltl~ 'ey\PI 

' ' q _ ~ q o., , , I q I 4 _'f o., 

m1HVI 3-2 Uffvl.:J fl11l1J1tJ1.J lfltJ1.JNltfl11 i;J11111vlflWill'VHllfll fl U1.J11tllfllfl 'Wtf1.:JVIN1Ulll11Utl-31J1!1!1.JU . . 

1~mw~1-m:::eJMU'IJ1utrnmY.:itn-1v1 l'Um1mmmu~t1 24 t1 h .1 -:i 

,., "' ,., ~ ~ V t! 

1urim1111v1 ( iJ" 1;1 m iJ/~ nm v1 miJi;i,) 

St. 1 St. 2 St. 3 St. 4 

l:W'l:lltl'W 2559 0.289 0.267 0.284 0.302 

~fllfl:W 2559 e .114 0.110 0.125 0.191 

l:W'l:lltl'W 2560 0.191 0.184 0.188 0.276 

~fllfl:W 2560 .120 0.119 0.146 0.232 

l:W'l:lltl'W 2561 0.157 0.136 0.148 0.246 

~fllfl:W 2561 0.1 67 0.196 0.194 0.230 

l:W'l:lltl'W 2562 0.186 0.192 0.173 0.274 

'l'lfjfl;flltl'W 2562 0. 180 0.188 0.186 0.21 1 

iiu 71'1:W 2563 p.200 0.201 0.223 0.277 

'l'lfjfl;flltl'W 2563 0.184 0. 180 0.189 0.248 

ii'Wlfl:W 2564 p.204 0.197 0.201 0.277 

mm111u 0.330 
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V, 

' VI 

u!iin •''llf/""""'fo11aa (1997) i1111R 

Total Suspended Particulates (TSP 24 hr) 

mg/m3 

0.350 mmtm = 0.330 mg/m3 

0.300 

0.250 

0.200 

0.150 

0.100 

0.050 

0.000 

111nwrY11i'Y1u1i'-& 1Jlnw,'i'm't'l11h::mlt 1lll1W'IJ1U!'llcl11'Ylaj 1Jl nw1n1liiiu,rn~1fl'wm 

~ m.o.59 GIi fUl.59 Q 111.D.60 ~ •LA. 60 [D 111.n . 61 Bll ... fl. 6 1 I() 111.D. 62 1:1 'l't.D. 62 ~ ii.R. 63 ~ 'l't.n. 63 o ii.fl . 64 

'i'U~ 3-2 fl11rln.ffomiiu11mrvi--1Httmw1'i1i11v!i'lWilWrn1mff1uunmmv11u'lf1 .:i~~-hum,1uo.:iifil,1uu " . . 
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.,; 
Ylill 1..{hi'Vl 'h.1~.:i (~uhrnim!'u'Vl i'leJ'Wit1uV1u9i' ,i1fi~, 2564 

1.JlVl'Sfl'W 1n~-si1u fJtlUn'Wmmfl'1 um-s v1mfl' 1~vvi'1 l ,J ,J-s~mfl'i'ltu~ mrnfm ~ .:iu 1~~mm11.:i'Jf1~ 

'QiJ'l.Jvi 24 Vi.fl . 254 7 

tnm.11ttv1 

3.2 

3.2.1 

. St. I 

.. !II ,J .. 
St. 2 l'j!'J tu'l.JTW'W'S 'j~!tl''Sj 

St. 3 1..17!1tu,r1'Wl'l1ri1L'\1aj 

St. 4 'l.Jl!1tu h.:i 1iii1'W'IJeJ.:j lflHfll'S 

fl1'j~'j1'iJ1~i'l11 d 1Uf1~'Vifl'Vll<lf1lJ ,i1mu 4 tl'tll'W Mun 'l.Jl11tU1~r~ui'.:iil 'l.J7muir1u'W'J 

,J-s~tt1'7J 'l.J1nwir1umri11my 1m~'l.J111ruri1i.!ntl'.:i~J11'1J1~u 1u'li1.:int111;iv1n'l.Jm-s~-s1'il1~fJtufll'W 

'e)lfllfll'Utn'SI.Jlfllfl' 'j~'\111.:i'r'U~ 16-17 ii'WlfllJ 2564 fornm-s~'S1'il1~Utl'\il.:Jl'U~1'j 1.:J~ 3-3 \Pl.:J'S'U~ 3-3 !!ti~ 
"' 

-• CV oS <Q 1 ,!I <::I 3.2.2 ~J1Jf,-.l't'lfll'i~l'i1i1~fl11l-Jl'i1U't'l~'tlft't11·UUJ 't-U~ell,ll-Jl,llfll-J 2564 
A Q.I QJ.ef 

I) u·mru1v1'l 'W'l.:Jl:l 

vi1m-sm1 'll1~i'111:1.J1~1ut1~vifl'V11.:it1:1.J -s~'\11H1'U~ 16-17 ihni'll.J 2564 'WU17 ri1'UL'\1ty~~ 

lJl'illfl 3 'nfl Mun 'nfl'~d'Ufl6 r'il~IJ.:J!'l1'Uel~el'U 1,Jvrn'Vimwihi (NNE) 'nfl~~1'U~fl!~IJ<l!'l1'Uel~el'U l'U'l'll.:J'nfl 
QI ,Q ,v d ct 1 ,d a G) • Ct, ~ I gJ 

~~1'\..l~fl (WNW) Utl~'Vlfl'~~ J'U~fl!'QIJ.:1!'11'Uel (NW) ~I.Jl.Ji'l11l.Jl'S1 !'U'l/1.:J 0.4-1.8 mis i'l~lu'Urnl.Jtl~ 8.33 'llel.:J 
' ~ I d O QI I QI QI ,ct, d 'j/ 

'lf1.:J'Vl'Vl1fl1'S~'S'J'il1~1'Vl1fl'U'Vl 3 'Vlfl' Utl~l.Jtll.Jtl'.:11.nell.Jtl~ 70.83 

Qi ,., _, Qi 

2) mmum r,1'lu 'l~m'l~ 

'l'llfll'j~'j'J '11~i'l11l.Jl~1Utl~'Vlfl'V1Ntll.J 'j~'\111.:J1'U~ 16-17 li'Wlfll.l 2564 'WU11 'ff1'Ul'l1t\!~~ 

"" ., 1 d d 'i I Ct, ?1 91 I ..::i O Q,I d. 

1J1'il1fl'Vlfl'~~1'U~fl (W) ~IJ'LJ i'l11lJl'l'1 !'U'l/1.:1 0.4-1.8 mis fl~lu'U'Sell.Jtl~ 8.33 'llel<l'l/1.:J'Vl'Vl1fll'l'~'S'J'il1~ Utl~ll 

tllltl' .:iuf ell.Jtl~ 66.67 
A I/ f ~ t 

3) 'U'lrJWUl'W!'tHll!'t'iqJ 

'1'11fl1'S~'S1'il1\Pli'l11l.11~1Utl~'Vlfl''VlNtllJ 'j~'\111.:J1'U~ 16-1 7 ii'Wli'l'JJ 2564 'WU11 'ff1'Ul'l1t\!~~ 

1J1'il1n'Vir1~dueJeJm~v.:im-weJ (NE) 1~vlim1m~11u'li1.:i 0.4- 1.8 mis fi~1~uf eJvt1~ 20.83 'lleJ.:i'li1.:i~vi1m-s 

~'S1'il1~ llf1~ijtll.Jtl'.:iUf eJ1.Jtl~ 58.33 
' 

A O V d: A 

4) mntutTl\1,fltT~iltlll'Ulvl'W 
• 

'l'llfll'j~ 'j1'i) r~m1lJl111m~'Vifl'Vll.:Jf1lJ 'j~'\111.:11'U~ 16-17 "'Ul i'llJ 2564 'W'l.J11 ihu'11-1ru~~ 
' u 

m'il1n'¥lff~ ~1'U'Pl m~ 1.1.:im'WeJfl eJ'U h Jm.:i'Viff'Pl ~ 1'\..l'Pl n (WNW) ut1 ~'V1ff'Pl dtJ'Pl m~ 1.1.:imi'l tJ (NW) 1~1.1i'i 

m1m~1 l'U'lf1.:J 0.4-1.8 mis · t~l~'U! eJI.Jtl~ 16.67 '1Jel.:J'll1.:1~'111fl1-S~'S1'il11Pl!vi1fl'Wi.:i 2 Vlfl 1mdh1'JJtl'.:J'l.J!eJ1.Jt1~ 

66.67 
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1/;ll'll Ylf!lfJ'llfifll1ffO JIOO (/99 7) ;Jl flfl 

I v di d 

'i:::'tt11-31'U'YI 16-17 ll'U liUJ 2564 

11h141cu-u~wm11fnui (%) 

U1mlf)vJjVI 1-.l~ U111W1Jl'l-ll'l'Hh::1n19 u1nwunuttri11my .:::It, 0 Q,/ ,1 0 .::It, 

U'il1Wa'l'l-lt)a'-.l'Jlml'Ulvl'I-I 
' )J 1-----+1-,,---+-------+-------.,._ _____ __,j 

0.4-1.8 mis , 0.4-1.8 mis 0.4-1.8 mis 0.4-1.8 mis 

N 

NE 

NE 

ENE 

0.00 

8.33 

0.00 
--I'- - -

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.83 

8.33 

0.00 

0.00 

0.00 

0.00 
1-------------- ··- ---t-----------,f----------+-----------I 

E 

ESE 

SE 
- --

SSE 

s 

0.00 0.00 

0.00 4.17 

0.00 4.17 

0.00 4.17 

0.00 0.00 

4.17 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 · 0.00 
-----+--- ---- ·- - - +--- - -------+----------+-----------l 

SSW 0.00 4.1 7 0.00 0.00 

SW 4.17 0.00 0.00 0.00 
\ 

WSW 0.00 4.17 0.00 0.00 

w 0.00 8.33 0.00 0.00 

WNW 8.33 0.00 0.00 16.67 

NW 8.33 0.00 0.00 16.67 
-----+-----------+---------+-----------+-------- -·-

NNW 0.00 4.1 7 8.33 0.00 

29.17 33.33 41.67 33.33 

tuln-.l\J (<0.4 mis) 70.83 66.67 58.33 66.67 
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8.5% 

6.8% 

EAST 

·•--;---

SOUTH 

viiin Ylf//f/»f nUffDllotl (199 7) th/HI 

WIND SPEED 
(m/s) 

• >= 11 .20 

- 8.50 - 11 .20 

- 5.80 - 8.50 

- 3.60 - 5.80 
1.80 - 3.60 

- 0.40 - 1.80 

Calms: 70.83% 

3tJ~ 3-3 mT~-:JIINUN-:Jfit1rn-:Jin, Yi1m1flnfl1~1:'HiH1u~ 16-17 iluuu, 2564 
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~ ii ... I .q 

tJ'll1WtJlU'Vt'l1J'l:::lff'l j 

8.5% 

6.8% 

EAST 

uiiin 'IIC/lflff•nniio11aa (1997) li1n11 

WIND SPEED 
(mis) 

- >=1 1.20 

- 8 .50 - 11 .20 

- 5.80 - 8 ,50 

- 3.60 - 5.80 

1.80 - 3.60 

- 0.40 - 1.80 

Calms: 66.67% 

lU~ 3-3 (l!if.l) llffv!.::IIINUN.::ITiffflHtUI 'fllfll'ig)'i1il1vl'l:::'t11H1U~ 16-17 i:iUlflil 2564 
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.car, " '1 ' 1.J111Wlll'W't1fl11't1tlJ 

NORTH 

WEST 

WIND SPEED 
(mis) 

• >= 11 .20 

SOUTH -8.50 - 11 .20 -5.80 - 8.50 -3.60 - 5.80 

1.80 - 3.60 -0.40 - 1.80 

Galma: 58.33% 

3tJ~ 3-3 (9ie) llffvl-31lNUN-3iit1m-3aiJ 'ri1m1f!11;:i1v11::'t11H1u~ 16-17 ilu1F1iJ 2564 
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NORTH 

17% 

13.6% 

10.2% 

6.8% 

3.4% 

EAST 

SOUTH 

ui ii'n Y1f//1Jll•n11Ra110t1 (1997) tf11H1 

WIND SPEED 
(mis) 

>= 11 .20 

• 8.50-11 .20 • 5.80- 8.50 

• 3.60- 5.80 

1.80 - 3.60 • 0.40 - 1.80 

Calms: 66.67% 

l,J~ 3-3 (~tl) llff~.:JIIN\.IN.:JJiftYIHlUJ tiltn"fVl'l1il1~"f:::'t11H1\.I~ 16-17 ili,uu.12564 
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3.3 

3.3.1 

u;1111 w1111qn•n11ilo11oa (1997) 1f1ti'i1 

CV I ~ 

fl 11 vl 11 il1v"ifl lfl1liJ'Yl'l.JU'ir -.:i 

0 ... 

fll1~l&l!l!fl 

tfrif 'Vl lll~-:i 1g u hnnmj'u~ i'lirni"'u'Vl'\.J'Pl li1tif1 1~'¥i1m'.i~'.i1'il1f1~rumvrn1mfl~-:wnm'.i 
I 

~'.i1'ilffel'l.lll'l.l'l.l1f1~7mllli1'1Hlff-:J (Smoke Opacity Meter) 1J1nru h-:i 11Hiu,rn-:i 1m-:im'.i if1til1lf11'.il~'l.l 

i1e1v1-:i'illfl~f1f17t'Wf1~'\.J "' ~eie1 -:i li1mu Io i'l f -:i~e1irm-wm1'il1f1 1rn ~mml'l1~1m~v1uu~"' ~ ~f1~'.i 1 'il1f1 

1~ml1 'ltki..l1 vrn'Yiv'I.Jt1'1.J:1J1~'.ij l'\.JfllrnTurJllfll'.i'U~tJV~'\.J"' ~eiei-:i'il1n h-:i hi 'I.Jfl l'l~eJVeJ V'tt'\.J ~lll'U '.i ~mfl 

m ~m1-:i1'Vlv1fl1ff~i t'Vli'I h i"''vtrn ~~-:itnfl~elll 'l'l .fl . 25391f1vfi1m'.i~'.i1'il1f1'illfl~f1n11-uf1~'\.J"' ~eiei-:i~-:it 

(J'U~ 3-4) 

"' " I 1 ' .. ?I • "' .'I "' 9/ 1. mmu·u1n iiurn 'lf-:Jt1J'\.J~f1fllt'\.Jf1 11u"'~eiei-:i'il7flfll'.it'Vll'l'\.JfleJ'\.J'illmt1m'.i'VJfl irn~m'.i 
V 

'I.J fl'ttu 1 u iu~e1um n 

,C!t, QJ i1& d O .q I I c:i, 

2 . mt1t1 1 'il fli'l'.i'l51 '!Hl'.i 9/-:Jl1J"W ~~fll l'\.Jf1~"W"'~ flfl-:J'illflfllrnf1Vfl Vl1'\.J 

3. 'I.J~n 1~ ~um-:iir-w 

1, .1 ' ~ 
3.3.2 Ht1 fll1vl11it1~fllfl1liJ'Ylmm-.:i 

'illm-mfll'.i~Hil r 'fl~lfl'Jlllvi'l.Jltff-:i 1rlfl1'\.J~ 17 ii'I.Jli'lll 2564 n~rnfll'.i~'.i'J'il1f1 l'\.J~l'.il-:J~ 3-4 1rn~ 

'.i1V-:Jl'\.J~rnfll'.i11i'l'.i1~111'1.Jfrl •li:-1'\.J'Jfl~ 2 
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uW11ir11J1q1111nm1/1nwu (1997) i1n,;i 

IPUT 300 TOM/Hr 

JAW CR SHER 42"x30" 

CONTROL ROOM 

D 

3-13 



11 lfl1 uinuun~ (% ) 
1::1J1Jfl11Jtji1 

~ 'll!'l ::cl lH 

1---.-. --.-, --,--..-.-, --r--.-.--.-, ~-.-. --.-. ~--.- . --,-~.- . ~~~---~-----l ri11uiiu 
tl ~ tl~ tl ~ tl~ tl ~ tl ~ tl~ tl~ tl~ tl~ 

(%) 

JJ1011fl'll 

(%) 

thnhiim1 

V / 

illJt11'1fl'IHl1 

ilt1t11J11 

ua::imhuJ, 

ilt1t11J1J 

Ull::ffl'lhUJ1 

I 2 3 4 5 6 7 8 

15.2 15.0 14.8 14.4 14.2 14.0 13.9 13.8 

13.2 12.8 12.5 12.2 12.0 11.8 11.6 l 1.9 

9 10 

14.4 14.6 14.43 

12.2 12.5 12.27 

3. 1J111W Ut1t11J1J I 

lll ::11111~ii'i1 11.,::mu,6,h 
12.2 i 12.0 I 1.8 11.4 11.6 11.2 11 .6 12.0 11 .9 11 .72 

4. 1J11lW Ut1t1q1J I 
3.7 I 3.5 

' .. 
'tU.11 

nl!J'l'IUfflllalJ~ Ull::lYIUlUJ1 
3.0 3.2 3.0 3.3 3.0 3.2 3.0 2.7 3.16 

'lUJltll'H\>l 

1ihi'Vl 1l.J~ll !~'W11'J" i..i!"''Wl'i' l'lt1'Wi'1U'Vl'Wt ~lfl'1 , 2564 

m1'il1fl 'lf1mm I 0 :0 - 11 :00 'W . (1'Wvi 17 lJ'Wl l'll.J 2564) 
q 

"11>1'1~1'1-! 

3.3.3 

·I 

ff i11'W'Utlll'J ~'IJ'IJl'l1'1.JfJ '. ~'W "~ tltl-:J 'UW ~\91'J 1'il1fl !1J'1ffl 1h 611il~l.J~ 

lll\9"1lll'Wl'l1'1.JfJl.lf11'J" 'U~ t1tJ~'W'1~t1t1-:i'il1n i'J"-:i i iJ 'IJ'1 l11mlm.1li'W 'Ul~mflm~m1-:i1 'Vlt11fllff\9"1! ml'I i'W i'1v 

u'1~~-:iu1fl"'t1l.J -w .fl . 2539 1it1-:i f11'11'WfllllmJ7'Wl'l1'1.JfJl.lfil'J"'Urit1v~'W'1 ~ei t1-:i'il1n in iiJ 'IJ'1 l11tideivli'W 

n111'Wfl H111'111l.Jt ,rl.J 1!
1

'W 'Ut1il ~'W'1~t1t1 -:i~m ~m'Wmrn~\9"1'Ut1-:i h .:i iiJ 'I.Jfl 111t1dt1ti'H'W ~ll\9"1'J1'il1fl~1v 

11Jf11'J\91'J1'il1flU'IJ'IJ1fl '1 11'11ll.J'Vl'IJUm (S moke Opacity Meter) 1iJtn'W 20% 

-• ~' ~ ~ i;Yluf-rn fll 'i( i'flil1v"lfllfl 1UJfl'UUi;Y ~'\la~ i fl'i ~ fll'i 

'illm-rn nl'J\91'J" 1 'il1fl fi 11'11ll.J'Vl'I.Jl! ff ll 'W 'IJ11 VJ fi~fl \91'J"1'il1fl'IJ111W ~'1 f11til '1 ~'W '1~ el tlll'il lfi 

m ~'IJ1'Wfil'J Jsl~\91'\Jtlll h:i iiJ r , 'W 'Utl-:J i fl'J-:Jfil 'J iiti11'11ll.J 'Vl'I.Jl!ff llm ~tJ'il lfifil 'J\91'JJ'il1flJ-:i11l.Jfl IO l'lf .:i l'W'VJfi~fl 

~\91'J1'il1fl1Jti1t1~l'Wtntucnl.Jlmii'Wm'I.JfJl.Jnl'J'Urit1v~m, ~t1tl -:J'illfi h.:i iiJ 'I.Jfl 111t1deiti'H'W 'U 'J~ nlfl 

m~m1.:i1'Vlmfllff\9"1ft'Vlfl h ":rt• U'1~~-:iu1fl"'t1l.J -w.fl. 2539 ~.:i\9"1'J"1'il1fl~1v11iml\9"1'J1'il1flU'IJ'IJ1flfi1m1l.l 

~ g) ~,~ 

'Vl'I.Jltm (Smoke Opacity Meter) 'il~\91tlll 1l.Jtn'W 20% 

3.3.4 !'lntl'U!fltl'Uf.J'1fll'ivl'i1il1vlf\lfl1UJfl'l.J!!j;l'~,'l-!~1~~Nll!lllil'l-!O~'tfo1}ii''I-! 

'illfiJ:-1'1n7'J\9"1n 1 ,iti1r111l.Jvirn1ff-:i1'W'1h.:i~~1'Wl.Jl'il'U~-:i,J'il~'lJ'W (ii'Wlfll.J 2564) 'IJ1nw h-:i iiJ"H'W 
I I jl I 

'Uti-:i im-mll (\9"17'Jlllvi 3-5 m i~i 'llvi 3-5) -W'IJ17 Js!Ml'J"\9"1'J"1'il1fl'VJfiffflTW U'1~VJnr1f-:ivivi1m'J"\9"1'J1'il1'11Jti1 

tl~l'W!ni\lcnl.Jl\91'J"Jl'Wl'l1'1.J1~ l.Jnl'J"'Urit1v~'W'1~tltlll'illfi h-:i iiJ 'IJ'1 111t1dt1til1'W \91ll.J'U'J~nlflm~m1-:i 

1'Vltllfllff\91{t'Vlfl itJ footrn~~ll !l1fl~tll.J 'W .fl. 2539 cB-:J\91'J1'il1fl~1tJ1nfil'J\91'J1'il1flU'IJ'IJ1flfi,1'111l.J'Vl'I.Jl!ffll 

g} l,i I ~ 

(Smoke Opacity Meter) 'il ~\91 fJ ll.Jtn'W 20% 
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20 

20 
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u';J1'11 f l{j/f/llJnJJffD lJDtl ( /99 7) fllfl'1 

m·n-:i~ 3-5 mw1 rnmnt1rniit1'1.Jf-Hlfl1':illl':i',Hl1Ylfllfl1l'llii'I.Jutr-:ih-:i1~ih.t'llMifl•Hm':i 

lu,l1-:i~NlU'lllilUg-:iuililUU . 
I .r::t I ,c:! 

~flvl'i11l1fl 
flllUll!J'IJtFlfllA1Ul'l'l1JmH (%) 

ll.f.U. 6 : I vi.fl. 60 ii.fl. 63 ii.fl. 64 ll-1.U. 61 vi.fl. 61 ll-1.U. 62 Vl.!J.62 Vt.U.63 

1. u'inwiJ1n ilium 13.04 l 12.9 13.05 13 .2 1 13.43 13.82 14.04 14.25 14.43 
~ ~ ., 

11.07 2. mnWlltlfll'IH'lftll 10.85 11.19 11 .09 11.29 11 .67 11.87 12.07 12.27 

3. Ull1W91::llflH1:Yll 10.04 10.2 10.38 10.50 10.7 11.09 11.30 11.52 11.72 

4. Ul 11Wil1tll11'\.Hl11~U~ 1.76 1.87 1.93 2. 10 2.3 2.56 2.77 2.97 3. 16 

'llllll':iflU 

·1.fr!J'VI 1t1~-:i 1i 1Jhrntmj'tn1 fltJucB'mrnu~ i1ti~, 2564 

tJ1<11'jJ1Ufl1'1.JfJ"1rrratJ~0v~u"::;00-:i'il1n h-:i hJ 'I.Jfl 1110d0vi1u ,J'j::;mf!'m::;m1-:i 

1'Vl{Jlfl'li1"11! l tl l'U 1"t1u'1::;~-:i1n,iii'0t1 Vi .fl'. 2539 

3.4 

3.4.1 
0 .... 

fll'J~ll'U'Ufl11 

lJWl'i9lll 

(%) 

20 

20 

20 

20 

'I.J11J'Vl 1t1~-:i ~u l1'j'0Ul"'U'Vl fl0ucB'mrnu~ i1ti~ Vllfl1'j'1l'j1'il1fl'j::;irn~v-:i'lwii1-:i~ijn,'j 

~1rwu-:i1umt1'Un~'lHJ-:ilfl'j.:J tl l'j lfl{JL~tfl10-:ili0 Integrating Sound Level Meter ACO 6236 \Pl'j1'iJ1f!'j::;i'I.J 

tffv-:im~v~m~0-:i 24 'IT11m , Leq. 24 hr) vi1m'j<11n'il1,1 'lu'I.J1nru~m,111'il::; Mi'rn:-rnm ::; 'Vl'I.J'illmffv-:ii-:i 

i1u1u 4 ffmu ~-:i1~u~,11~1ntiu~\Pln'il1fltJillfll'Vi'01fllfl'LUm'j£J1fllfl ;;e (i-:iitJ~ 3-1) 

~ 9J ... I Q 

'I.J 'H1ill 'I.JlU'Vi'jlJ'j::;Lff'j ! 

mpru'LI1um~1 '\11t\] 

St. 1 

St. 2 

St. 3 

St. 4 'I.J~n ru h-:i llJM'I.J'IJeM lfl'j-:ifll'j 

V 'V q 

3.4.2 H"1fll'ivt'i1 1~1~~1.mn.1~ 

'illm-rnm'j'11'j1~ J·~·cr::;irnffv-:im~v~m~0-:i 24'IT11m (Leq. 24 hr) ~TU1'W 4 mnu 1rl01u~ 16-17 

iju1m.J 2564 iji;rnmHin'il i 'fl l'I.J\Pl l n"l~ 3-5 1rn::;'j,v-:i1ui;rnm'j1tfl'jl::;11'\umflN'U1n~ 2 

I . 
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1ihin '11 f/JQ1'17mnir11ww (199 7) ,iitif'I 

C;I PI.D. 60 

Opacity r'.i "·"· 60 
(% ) 

I::) PI .D. 61 

25.00 II) fi.A.61 

ISJ "'·"· 62 

UlV11§1'U = 20 % □ fl.D . 62 

20.00 

I ... •n 
,,, 

N = "' "<I; 

15.00 -l .... .,, 00 ..; ..; ... 
0 :< = N 3 ..; -

~ ~-A,63 . 

f2 't,.D.63 

1::1 ~.A.64 

I 
~ 

I -0\ 

W.00 

5.00 

0.00 

'U1nrutlmhiu-rn 
~ ~ ' 'U11'Jtu'ilflfl1'11'1181 'U1!1Wfl ::llfl';-:lff'U 1J1nrumn'l'lma11iiri-:i 

mvi1irn : m~':iJl'Wfl1'Ui'.Jl.lf11nfrieiv~irn:;m:i-:i,nn h:i hi u~ ll5eJVeJV'tt'W 1.h:;mr1m:;'Vl':i1-:i1V1v1mi:Y~frv1fl iu 1~riu~:;~-:iu1~1:i'mJ 'V-1 .ff. 

.,i _ I':! ct ._, I "" ~ ~ I,_ ~ 1 I ct I "" _"f' v 
1tJY1 3-5 n11v-lmrY1-:im11u1umnurn-rnmw1ni11v1mfl1n.mu111J-:i11-:i1i.i't'lu,ie-:i1fl1-:im1 U'll1-:iY1mui.i1iluo-:iuililUU 
.. q 
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"' ., 
nmin. 1,1·n111 ~ 

,q, j/ ,.I Cl 

2. u·mturn'U'Vi'du'd ~!ff'dJ 

3. u1ntu'U1'U!'f'lci1lrftj) 

4. u1ntu h.:i ll.J'H'U'1Jel.:! 1m.:ifm 

16-17 /03/64 

16-17 /03/64 

16- 17 /03/64 

16- I 7 /03/64 

: u"i'!J'YI hiii 1t'Ut11e1'Uu!'U'Yl !'lel'Ucic1uV1'U~ ,hi,1, 2564 

u;in '11ff!IJn•nni101100 (1997) li1nF1 

11~cu11.rn(!e1)J 

59.4 

55.6 

59.7 

65.3 

70.0 

l.J l'Pl'd~l'U'd~ -rnn-v.:i 1,1vi1 '1,.J u 1~mft'!'ltu~m11.Jm1~.:i1n,1~e11.Ju11.:i'b'1~ U'IJU~ 15 'Vi.fl. 2540 

uc1 ~1.J1fl'd~7'Ul'l1UfJl.l'd~irnffv.:i1m~!'l111.JA'w:r~1'Yle1'U,nmmvi1miie1.:i-n'W f171.J'U'd ~ml'rm~m1.:i 

'Yl'i''Viti7m1i 'J1.J'b'1~hm~~.:iw.1,1~e11.J 1.h~ml'r11'b'n'il'il1'\¾!'Uf1'1fl 1'\.J'Vi 29 'fi'U17!'1l.J 2548 

' ' -• V V ,:,t ,:,t V 'i' ,!I <:t 
3.4.3 fflul}.nrn11~-: j'"'Jil1v11:v1mfftJ~!iHm 24 ,n AlJ~!v1t1UiJUltliJ 2564 

'il1tlH'1fl1':i'Pl':i1 . 1~':it~'!..l!l.lfMm~tJ 24'J7111N (Leq. 24 hr) '11ln'W 4 nt11U 'Vi'I.J11 ijfl1tl~1'1.J-Ji1-:l 

55.6-65.3 1,1~1uc1(1e1) ~.:iiJfl · t.J tji.mntuct1m111J1'\.J1 ~irnffv.:i 1flvi1 '1,J 'Pll1.J'U':i ~ml'rl'ltu~m'.i1.Jfl1':i~.:i1nfl~ellJ 

u11.:i'b'1~ U'IJ'I.J~ 15 'Vi.l'r. 2540 (l77!'1H'U1tl~ 3) ~fi1m.1fl i.irfl11~irnffv.:im~v 24.;111.J.:i 1Jflll;i1.J1n'U 70 Lfl~1uc1 (rn) 

11'1~ iJ fl lei tji. 'Ulfltu 't1l.Jl'Pl'd j 1'Wfi1UfJl.J'.i ~i '!Jlff tJ.:IU'1~fl11l.JA''U ff~l'Yl el'U 'illtlm'.i'l'i ,mi'.i el.:l'H'U 'Pl 11.J'U'j ~fl11'(fl'd~'Yl'.i1.:I 

'Ylf'ViV1tl'.i1i'drn'b'l~U'1~~.:lll'' ~~el:IJ 'U'd~f111'('.i1'b'fl'il'il1'\¾l'Utlll1 1'\.J~ 29 '6'U11fll.J 2548 'Vifi7rf'Uflf11'.i~i'I.J 

LfftJ.:!'il7tlfl1'.i ll.J'I.JflUt1~de1vM wi.'Umu 24.;111.J.:i ~e1.:i'11.J1n'U 70 Lfl~1uc1(1~) 'l'Jflffmu~vi1nw11'.i1'il1fl 

3.4.4 tmm.J!flf.J1JHt'lt1l'JAvl~llJ~'J1il1vl'J:~1J!;f.J~,ui1~~f-hUiJlilUO~Uil1l'UU 

,i1t1Ht1tl1'.i'Pl'.i'.l 11 1fl'.i~~rnffv.:im ~v 24 .;111.J.:i ~.:i L'U'.i w.:i1'UHt1 m'.i~f11111.J1t'.i 1'ilffel'UfJ tum'Vi 

~.:1111fl~ell.Jl'U'lh.:i~~,'Ul.J11: 1~-:iifo~'IJ'U (1J'U1fll.J 2564) 'l'i7f11'.i'Pl'.i1'il1fli1'U1'U 4 mntl ~.:ll~'U~fll~tJ1n'U~ 

'l'i7f11'.i'Pl'.i1'il1flflt1A.fl1'Viel1f11f11'1J'I.J'.i'.i tJltlll'r (111'.il.:I~ 3-7 Ucl ~'.i'U~ 3-6) . . .. 
~.:i,i1nHt1tl1H1'.i 1'il1fl'.i~irnffv.:im~v 24.;111.J.:i 'Vi'I.J17 'l'Jfl!'l f .:i~vi1m'.i1t'.i1'il1f11Jfllt1Ql'U 

mrucnm11131'U1~irnn-v.:i 1~1,Ji1'1,J 1111.Ji.J1~mrlfltu~mrnm1~.:i111,1~t11.Ju11.:i'b'1~ U'IJ'I.J~ 15 'Vi.fl. 2540 1rn~iJ 

fl lel ~1 'Ultltu ct, l.Jl'PI ':i ! 1'\.J !'11 .fl m~i 'I.Jlff tJ-:lUcl~ !'1111-HrlJ ff~l'Yl el'\.J 'illtltll':i vi ll'Yijj 'eNli '\.J 'Pl llJ'U':i~ f111'rtl':i~'Yl':i1-:l 

'Ylf'ViV1fl'd1i'.i':ilJ'b'l~U'1~~,:i1rn1 g1 tllJ 'U':i ~f111'r'.i1'b'fl'il'il1'\.¾l'Utlll11'\J~ 29 '6'\.J11!'1lJ 2548 

'il7tlH'1tl1'.ifl'.i1 ',rfl '.i~ irnffv.:im~v 24 .;1 llJ.:l'l'Jtlflf .:1~~1'\Jmu1ntu'ljlJ'b''\J~titj1fltJ':iel'I.J'i'U~ 

lfl'.i.:l tll '.i i1'U1'U 3 ffmu fiti 1ntui~!fl'I.Ji.:iii u1ntu'U1'\JLrfci1h1aj Lm~u1ntu'U1'U'Vi':i'U'.i~lff1i Ufffl.:llir1i'.'l'\.J 

11n'ilm'.i1.Jtll'.i~1ru '\J.:17'\.J'lJel~ Im .:im'.i '1'U'li1.:i~~1'U1.J1 '11.Jri .:1Hc1m~'Yl'I.J~ 7'\Jl'l17lJi .:i'.i~irnffv.:i~t1u111tu 'ljlJ'b''U 

1 J "'1 ' ' '1 M'delU'Vi'U'YI !'1Htl1'.iU'PleltJ1 fl 
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t.H 
I 

00 

"' l'l1Jl 

1JWl':i9l'U 

'tt1Jltl!'tt~ 

MINING ENVIRONM ENT CONSULTANT CO .• L TD. 

9ll'n:i'Yi 3-7 1mm.11'Yit1'1.JNt1nl':i~vl~l1J\W.i1il1m::~rnih.1-:i1w1h-:i~flnnml'l-!Cl.:J'U'iHJU'U 

V Cl V 

1 '1-ft'J ffj 1il 1 vi 

UJ'lflcJtl 2560 

l1"1fllJ 2560 

11.llllcJtl 2561 

11"7fllJ 2561 

llJ'lflcJtl 2562 

'Vi(]ff~f17cJtl 2562 

lJtllfllJ 2563 

'Vi(]ff~fllcJtl 2563 

lJtllfllJ 2564 

mmtm 

St. 1 

58.7 

58.5 

58.8 

59.1 

59.4 

59.7 

59.5 

59.7 

59.4 

'l.J~'j,J'\11 'h.1il.:i 1i'WLTHJ'WL~'W'Vl rrnwi'1:111'l'l'W~ i1n~ , 2564 

Leq. 24 hr (dB(A)) 

St. 2 

58.9 

58.8 

59.0 

59.3 

59.5 

I 55.9 

55.7 

55.9 

55.6 

70.0 

lll~'.ijlm~irnffti.:i 1~vrt1 'hJ 1.h~mfffltu~mrnm'.i~ .:iu1~t1m.11n--i.:i'lfl~ ~'IJ'I.J~ t 5 vrn. 2540 

111:1 ~ m~'.i i l'W fl1'1.JfJm~i rnff v.:i111:1~f1111.1Jw:1~1vi ti'W 'illf1fll'.il171'11U ti.:i-n'W ~ 1mh ~ mrrm~l'l'.i1.:J 

V1f'Vw1m1i'.irn'!f1~111:1~~.:i111~t1t11J U'.i~f11ff'.i7'1fn'il'il1'41'1.J f1'1fl 1'W~ 291l'W17fll.l 2548 

St. I 

St. 2 

St. 3 

St. 4 

u~nru1~f111'Wf .:iil 

'I.J~nru-u1uvmh~m~i 

'1.J~l1tU'Ul'W1'11ri1h1aj 

'I.J~nru h.:i 1ii-n'W'llti.:i 1m.:im'.i 

q 

St. 3 

59.4 

59.0 

59.2 

59.5 

59.7 

60.0 

59.8 

60.0 

59.7 

u;i,n •11yqnon1>iio11ar, (199 7/ tl111A 

St. 4 

66.8 

66.5 

66.7 

66.8 

67 .0 
. . 1--:"~ 

65.6 

65.4 

65.6 

65.3 
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\,.I 
I -\0 

dB (A) 

80 

70 

0 

50 

40 

30 

20 

10 

0 

1:ftrrori'.i f fl 'U f ~ii 

!iJ llJ.V. 2560 

MINING E'. JVIRONMENT CONSUL TANT CO .. LTO. 

mmim = 10 db (Al 

"' °' "1~r-~ 

1i~11W'UTW'l'ffth:::1rr13 

Leq. 24 hr. 

'U111W'U1Ul'l1ri1h1aj 

1J1li',i ,nllJq>11nuila1mv ( 1997) ,i,,i'~ 

················· ·· ····~---~---: ... : .. ~ .... ':'! ... ~ ---~- --~ -- -··· 
\C \,C ~ ~ ~ ~ ~ ~ ~ "° \C \,C \C 

'll1nw h~ hi111-1'1J tH lflrnm 

Q •. fl . 2560 E:I llJ.V. 2561 C;I •. fl. 2561 l:i) llJ.V. 2562 Ill "-"-2562 !.'!,I u.fl. 2s63 E;:Jn.v. 2563 ~ u.fl. 2564 

'jU~ 3-6 t)'jnfoi:n,1-U,H1fll'j\ll'j1il1\ll'j::;~1J!fftl-3iinh-3~~hu,mrno-31fo;:iifu 
~ . 
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1111111 W111/f/11Sfll,ffD1/Dll (/99 7) t/Jllll 

' V V ~ 

3.5 fll 'i vi 'i 1 ii 1 vl ! 'i ,:J'tllftl~ n1 el U 

3.5.1 
0 ,,. 

fll'ivll!UUtn 

'l.J~'hl'YI 1l.J~,:j t"' uhHll.Jl"'ll'Vl fHJ'Wiclll'Yl'U'Pl 'illf)~ 1~~1l'U'Un7'i~'i1'il1~ll',rnruff::1vit1'W'IJW:: 

~ihnn::1iifl'l1U71'11ijeJ-:i'IJeJ l m-:inn iflv1~mie-:ii'.it1~'i1'il1flll'i-:Jiuff::1vieu (Seismometer) ~,rel Instantel 

Model Mini Mate DS-077 Jii;fli'111l.JffllJ1'i()'IJeJ-:Jli'lit1-:ii'.it11umrnn'il1~~11'111l.Jl11t1'\lflli'l (Peak Particle 

velocity) 'IJel-:Ji'l~'Wiuff::ivi- Mi-:i11~ 0.254 ilr1ft11Jm/iu1vi ~'W 1,J ~7f117l.J~ (Frequency) eJQ1'W'l11-:J 

1-100 1~1~'11 1m::1mri-:ii'rn1J-:Jel~tllmff (Microphone) f17'11'Wfl~ 'i::\ol'l.J 140 lfl;l'l.m (mm) 1~fl'l'17n7'im1'il1~ 
0 .<::I ~ ,Q O Q.I ,I~ Q QQJ GI ~ ~ I I 

'il1u1u I ffmu mi m11 munff-:i~m1'1J1~u ('Vin~ 0804918 ~::1ue:mn, 1924342 mue:i) 'b'-:JeJQ'111-:J'il7n 

~1ll'11'U-:JfiY11n7'i'i::ltifl'IJtl-:J 'U~ii'l'i-:Jnl'i L'l.JV17-:J~1'Wfiff~::1'WtltlnlUfJ-:Jhr'IJt1-:J ii'lHnl'i 'l.J'i :: lJltU I niml.Jm 

('i,J~ 3-1) 
"' 

' 
3.5.2 

.., .., ~ 

f-.JUtn'ivl'i1irJvlH'i.:JU'UtT~!'tlelU 

1J1m-11:1n1'i~'i1'il1fllLHiuff::1vieu 1rltJ1u~ 16 nmi'll.J 2564 ~-:i'l'l1m'i'i::1iiflMtl'1mi'.itJ-:i1u 
' ' ~ 

'lh-:irnn 16:00 'WlWm Yll fll'i1111 'il1~i'l~'W1:Y'Uff~lvit1l.J 3 lll.J1 ~ti ~ll.Jlll.J1'VIIW-:J (Transverse) lll.J1i-:i 
I 

(Vertical) 1m::11mv11 (Lon Titudinal) \ol-:J111'i7-:J~ 3-8 1m::'i1v-:i1wrnm'i ili'l'i7~'111'Wmi'lJ:,.1'U1n~ 2 

... ., 
tlC11 Ulll11'il11ll 

., .. 
1U't1/nt'l1 ., .. ., 

lll'IIU\ll11'il11ll 

.. .. 
't1fl't11-3fHIU 

1-----,-----,,--- ·-
Transverse Vertical Longitudinal 

!-------~-------+----------------!------,-----+-- -
1. ulnouY1i!nn.:JfjJJ1i,i1~u 16/0 /64 t1111JO : Hz 

( 16.0 · •.) 
.. 

i'l'lllJl'.i1tl'4flll'ltl' -3q'Yl : mm/sec 

fllfll'j'IJiYl : mm 

d d t .Q 

i'l1llJl'.i1tl'4flli'll~HWl'M 3 Vlff't'IH : mm/sec 

IIHiYlOlfllff : dB (L) 

35 

0.479 

0.02153 

25 

0.559 

0.01713 

0.979 

108.0 

29 

0.495 

0.0' 542 

'----------"---- ---1---------------........L------------

... ·mn 

'tUJltll'l1~ 

1J1'hl'Vl 1:u~,:i lgt.J Jrnt.Jllfo¥1 fltlt.Jirlll'Vlt.J~ 'illfi~, 2564 

l~lJ'l'llfll'j1Tt.J'rit1f'l ) l ~i1Jm1rntuff~ll1tl'Ulrtt1fl'lllJl11t1'4.f11fl (Peak Particle Velocity, PPV) 

.. . .i: • .r ~-1 
l.Ji'll~J.:lll~ 0.254 mm/sec '\JU 1u 
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viil'n 'flf)Jf/lllnlfffDllDII (1997) Vltlll 

'i17flNrtf11 ':i\lln 'i11 ~11':i .:ii,ur~1'Vielm1nm':i':i ~ai'i~'\Jel.:imihM h.11'U~ 16 i'.i"U1m.J 2564 ~.:ivrn 

1m.:im':iH1\lltp::aii~'lh~mrn 140 n1r1n!1.J1i.:im~ci1.:i 'lJ~m1r1ht!mr.:i~J11'\J1~'U 'Vi'lJ17 mm':it11~fil 

fl'Jll.Jl~':lell!fllrl\1'.:J")'~ (Peak Particle Velocity) 'MelQ\llll.Jll'U1i.:i (Vertical) ~.:iiifill'Yllfl'lJ 0,559 iirtftll.J\11':i / 

_q ..:::I I J I I QI C!Ji.r/ rl I QI .c;:S I I (V 

,1'Ul'Yl rllr111l.Jtl (Frequency) l.Jrlll'Yllfl'lJ 25 leJ':i'fl'lf rllf11':i'\J'i1'1 (Peak Displacement) l.Jrlll'Yllfl'lJ 0,01713 

iirtftll.J\11':i 1~viifilr11ll.Jl~1el ,111r1m~~i.:i 3 ll'U1 (Peak Vector Sum) l'Yllfl'lJ 0.979 iirtftll.J'fl':i/1'Ul'vi llrl~IIHfi'fl 

mmfl' (Air Pressure) i'ifill'Yll fl 'IJ I 08.0 l~~l'Urt (Uelrt) 

~.:i1rlml 7Nrtfl1 '"~1':i1'i11'1filfl'Jll.J~ (Frequency) ~ .:J")'fl~ M 'i17flf11':i'fl':i1'i11~ 'l'Ull'U 1i.:i (Vertical) 

~iifi11'1'11n'lJ 25 1~f 'fl'II 'h. 1m vrn'Viv'lJ n'lJfill.Jl'fl':iJl'U rl1'Uf'll.Jrl111.Ji'U ir~1'Yi m.1 'ulflfll'j 'Y11mifo.:ii1'U ml.I 

'LJ'j ~ flli'l'm ~'Yl':i1.:J'Yli'V'lmm · ;j'jl.J'lfl ~ llrl~~.:i111~~ell.J 'LJ'j ~ flli'l'':il'lffl'i)'i)l'Ul'lJfllJl 1'U~ 29 '.fiU1lrll.J 2548 (~ 
' ~ 

Wflil'1Wlr1N'U1fl~ 3) ~ f1 1'1-'i'U~ '1Mfilr11ll.J~ 25 1~f \ll'llflell.J '1Miifilfl'Jll.Jl~1el'4fllrl\1'.:J")'~ '1l'llltfl'U 31.4 

iirtft!l.J\ll':i/1'Ul'fi llrl~fll':i'\Ji~
1
t1Jlfl'U 0.20 iirtftll.J\ll'j ll~'l'U'\JlU~~filr11ll.Jl~1ell!fllrl\1' .:J")'~~\ll':i1'i11~ 'u~ .:J'ulflfll':i 

':i~l1Jfllli'l'Ur1f .:itl iifill'Yllfl'lJ 0.559 iirtftll.J\ll'j/1'Ul'Vi llrl~filf11'j'\Jifll'Y11fl'lJ 0.01713 iirtftll.J'fl'j i.:il!'U'i1~l~'UM11 

i'll~'fl':i1'i11'1 Mil'.:if'l.:ii'ii'llel~'l p nru<nm'fl':iJl'Uf'l1'Uf'll.Jrl17l.JA'uff~1ifou 'i17flfll':i'Yl71'11ijel.:itt u i.:inci11 ~1'1..li'll 

11':i .:iei~ellflli'l' (Air Pressure, ~\ll':i1'i11~ t~i.:inci11'U
1

l.:J~'l..l iifill'Yllfl'lJ 108.0 lfl;l'Url (llelrt) ,Ju 1rleltlll.Jl 

1m vrn'Viv'lJnm ~i'lJm'i'Yll i , EJ'\Jel.:Jf'l~u r1l.JeJ'1 'ulflfll'j ':i~1ii~ 'i11nr1111.Ji.:i'\Jel.:i1ffv.:i 'LJ'jlfl{l11fil~\9l';i1'i)1~ 'M 
'i)~ .:J'i1lflfll'j'j~lii~11J.:if'l.:ieltj'lu1 1t1.!<n~ 'i)~ llJ f)el 'lMtn~mll.Jlff fJ'YilfJ~ el~ ;j'LJ~flfff 1-:J '1'1"1 'l'U'lJ~ 11fll.'l1l.J'lf'W 'ln~lfifJ,:j 

1rn~il'.:i1~ufi1~J1n11fi1~.:iey , (140 1~;1'1Jr1(11elr1)) ~ri1t!nm':imijel.:ad'\Jel.:J'U':i~l'Yli'l'ff'YliJmll~fllEJell.J!'lJM 

.,; 
(~Wflil7W lf'INU1fl'Yl 3) 

'u ltlNi;l fll'j'fl'j 1 'i1 1 ~ irm-w 1Pi-HH11111ff ~ il i.irr~u ~7 tll':i':i t l'U~'l1ti' 1m:i'.i ~WIHlil 1 fl 'j il fll 'j i. U'lf 'N~ 

' ' _I':! ,::t C> CV CV ~ " I ,::t I ~ 
3.5.4 ! lJ'jtl'lJ! 'Yltl~~ ttfl l'J'Vlv'IVI Ulvl'J'1'll 1v'IU'J' --1tl'U m::! 'Ylf>U i u,n--1 'YIHlUlll'llU tl--1 

'Uilil1JU 
" 

'i17flNrtfll':i'fl':i11l'Jflf'l17lliuir~1'Yi el'!..! 'l u'li1.:i~Nl'UlJl'i1'1..l~.:ii1'i1 ~uu (1~elui'iu1f'11.J 2564) i1mu 

irmw \911:1.Jlielu l '\J'\Jel.:JlYl'U fl'IJ~'Yi l ':i~ .:JU1~~ell.J fl'jl.J~'flil'l'Yim':il.Jiu11uur1~fll'j!'Yi"el.:Jll'j fJllflliU'fi 2552 
.,; 

('fll'il.:J'Yl 3-9) 

~.:i1rlel'117W7Nrtfm'fl'i1'i11~filf'l17l.J~ (Frequency) filrl1ll.Jl~1el'\Jfllt1~.:iey~ (Peak Particle Velocity) 

Uri~ fll':i '\J ifl (Peak Displacement) l 'Ul'I..IT EJ'lJl'fi fl'Ufl'Ufill.Jl'fl'ij lU r11ll.JJ'U ff~ll1elU 'i1 lflfll'i 'Ylll'Ylijel.:J'HU\91 ll.J 

'LJ'j~flli'l'm ~m1.:i'Yl i 'V'lEJ1m '!i 'j 'jl.J'lfl~llrl~~;Jll1'1~ell.J 'LJ'j ~flli'l'':il'lffl'i)'i)l~l'IJfllJl 1U~ 29 'll'U1lf'll.J 2548 'Vi'lJ11 

'l'Jflf'lf .:J~'fl'i1'i11~iifilel~'l'WI 11.!<nlJl'fl':ijlU~fil'YIU~ (fllr1N'W1fl~ 3) llrt~filllHeJflellflli'l' (Air Pressure) 

~'fl':i1'i11~ M 1rleltl urnm EJ 'lJl'Vi fJ'lJfl'lJ'j~i'lJ fll':i'Yllrllfl'\J el.:Jrl ~'I..! rjl.Je)fl 'i) lflfll'i 'i~lii'1 'i11flr11ll.Ji.:i1ffEJ.:J 'l'j'IJ')l 
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~ 
I 

N 
N 

"'"'" Ylllf'l"•m1iio11ot1 (/99 7) ,hall 

fftniii;i11i1.1v1 

' ' ' d, _ I":! q CV V -4 i , ' d. f 4 _Qf' Q..I 

~l'H3'YI 3-9 IU:itl1.JlfltJmrnm1~11,11~u•a,3tt'WtT:::!'Vle1 'WUel-3 fl'j,:jf)l'j 'l-!'ti1-3'YINl'WiJ1'1'1-!tl-31J'1il'lJ'I-! 

V V ... 

mlfl11fl11il1vlll1'1ff'Uff:::l'l'lil'U 

... .. V 

lvlil'U'l'li;t11il1~ ll'U111fl'U 
Frequency 

(Hz) 

<v q.q 'V 

vl'll'U'l'1Pl11il1vl 

I 
Peak Particle j Peak Displacement 

Velocity (mm/sec) (mm) 

Peak Vector Sum 

(mm/sec) 

1. ufowti1limmfrl11'\11~u Transverse 

Y.ertica! 

42 1.74 0.02098 

.. 
'Yim 

'HiJltll 'ttfJ 

1-'04158 

(16.00 U.) 

1/10/58 

(16.00 U.) 

1/04/59 

(I 6.00 U.) 

1/10/59 

(16:00 U.) 

1/04/60 

(16.00 U.) 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

'l.J~'!J'YI ll.J~-:j Lguhmwur'\.rvl fltltJ'lfflU'YltJ~ '11fifl , 2564 

50 

48 

24 

36 

58 

65 

65 

34 

34 

24 

56 

72 

50 

_Q2 

1.16 

0.922 

0.668 

1.652 

1.021 

0.509 

0.954 

0.508 

0.38 1 

0.508 

0.317 

0.381 

0.571 

, ~ ~ :.-0"? 

0.03919 

0.02362 

0.01621 

0.02392 

0.00311 

0.00128 

0.00249 

0.00341 

0.00273 

0.00360 

0.00058 

0.00086 

0.00173 

OQ 

1.74 

1.31 

0.684 

0.61 8 

L11rvilfll':i'IJtJV1f1riTa~imn1:wiu ft~l'Vlt1tJLrlt1m11JL11t1'4fll~ (Peak Particle Velocity, PPV) iirhi-:iu~ 0.254 :i'.lr1ftl1J~':i~t11u1vi tu l'U 

Air Pressure 

dB(L) 

I f) 

102.0 

101 .0 

100.0 

100.0 
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~ 
I 

N 
~ 

.. ., 
tl'tllUVl"i1tl1vl 

I. U111Wff1,!mT~<ilrl1l'IJ1~'\.l 

vnl'n '111!/Q»•m,;;a uon r 1997/ 01tl'A 

' ' ' .::t t _ I":!: .::t Q.I' <v ,4 4i' 1 t .::t f ..::I _<lf CV 

Ffl'jH'YI 3-9 (Pit>) llJ'jtl'I.J&'YltlUNi:lfll'jFf'j1'lJ1Plm-:itrl-.liI~l'Yl0U11tl-:l&fl'j-:ifll'j 'l-A'ti'1-:l'YINl'l-A11l'll'l-Ail-:11J'll'iJU'l-A 

., ., .. 
fHlfll"iVl"i'ltl'lvlll"i•UTUtr::l'l'lOU 

... .. ., 
lvlOU'l'lVl"iltl'lvl 

1/1 0/60 

I (16.00 \.!.) 

I 
1/04/61 

(16.00'1.l.) 

1/10/61 

(16.00 '\.l.) 

1/04/62 

(16.00 'l.l.) 

1/11/62 

(16.00 U.) 

18/03/63 

(16.00 U.) 

IIU111flU 

Transverse 

Vertical 

Longi'tuoinal · 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

100 

52 

19 

Q.I qq Q.I 

vl'IIU'l'lVl"iltl'lvl 

Peak Particle I Peak Displacement 

Velocity (mm/sec) J (mm) 

0.128 

0.192 

.70:l 

0.00004 

0.00004 

, 0.00447 
----+--------+---'-

21 

38 

25 

24 

41 

28 

44 

24 

30 

25 

42 

29 

28 

18 

22 

0.952 

1.011 

1.07] 

0.955 

1.041 

1.112 

0.477 

0.303 

0.985 

0.956 

1.023 

1.082 

0.472 

0.553 

0.489 

0.00607 

0.00591 

0.00796 

0.00609 

0.00594 

0.00799 

0.05761 

0.04331 

0.05572 

0.00611 

0.00595 

0.00799 

0.02111 

0 .01672 

0.02501 

Peak Vector Sum Air Pressure 

(mm/sec) dB(L) 

0.763 100.0 

1.24 105.0 

1.27 122.0 

1.07 102.0 

1.29 110.0 

0.972 105.0 

.; 
'Yim tih7'Vl "l:u~-:i t~'WhHJ'Ul"''UVl miwimm'W~ io1ti~, 2564 

'l'iilltll 'l'ifj 11m11m11J'UvimiT:i~iur111:uJ'Ut'l'~1vieJ'U1rl01n1:u111eJ'4illl'I (Peak Particle Velocity, PPV) ijri1i-:iw,i 0.254 i1c1~1:U1l':i~eJ1'Wlvi tuhJ 
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~ 
I 

N 
4a. 

mn il1w:rnr1v1 

Q O GI .,.f Cit. 

. 1J'il11.Uffl'Uflff~'1J(l11'1Jlfl'U 

"' 

viwn n111qn11M1Ra uat1 /1 997) 411111 

vnn:i~ 3-9 (~fl) 1mumiiuu~rntn"ifl'l1il1vl!l"i-:JtinT:::1Yiau'IJ8-:Jlfl"i-:JOl'ilu1i1-:i~HrnmilUO-:J'UiHJ1JU 

.. ... u 
IY16\IYl\l111il1YI 

3/ 11 /63 

(I 6.00 'U .) 

16/03/64 

( 16.00 ti.) 

U\11Ufl\l 

Transverse 

Vertical 

Longitudim 1 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

30 

17 

15 

35 

25 

29 

u u .. 

N llfl 11i;i11;i1v1111-urntr::1 Yl6 \I 

V qq -., 

Yl'IJ\1Ylfl11il1YI 

Peak Particle I Peak Displacement 

Velocity (mm/sec) / (mm) 

0.511 

0.574 

0.685 

0.479 

0.559 

0.495 

0.00378 

0.00628 

0.00782 

0.02153 

0.01713 

0.02542 

Peak Vector Sum 

(mm/sec) 

0.843 

0.979 

,Air Pressure 

dB(L) 

110.0 

108.0 

Yl'J.Jl u1l7'1'1 'h.1~.:i 1~u
1
hrnu1,j'u'l'l fleiuimt'Vl'U~ i1fi~, 2564 

Q 0 QI ,.:9 I Q./ ~ ~ .d,; d d I : I <Q <Q I Q ,et .J 
1vJ t5'lJ.'Vl1flTI.111Jl'JOfil~fil.lflJ.JW'U.,l~l'Ylel'U!'lJeJfl111.l!J"1eJ'1il1fl (Peak Particle Velocity. PPV) 'lJ!'l1'Pls!!!\91 0.254 mrntl.l'P1rneJ1'U1'Vl '\l'Ul'U 

MINING ENVIRONMENT CONSULTANT CO .• LTD. REPORT: MM_CI : CHANYUDKANSILALOEl/2021/MAR/CHAPTER 3. DOC 



v;ii-11 '111f!fJl1•m1Ra11at1 (199 7) 41ti'R 

fll~~'.i1\J1~ M 1J1..:!lllfifll'.i'.i:t.: l'U~V..:ll'l..:ltJ~1u1mu<11~ \J:t.: 111 f)t) ir1n~ml1Jl~ fJ'Hltl~tl~ ..:itl\)mY! 1..:11~"1 Ucl:t.:V..:ll~'U 

· fll~~1n11rii-~..:iit~ [1401~;1 r.1 (ut1c1)] ~ri1unmn'Hiit1..:iui t1..:i'l.h:::1V1ffcl''Hi'itJ11J1mflt11Ji"ui~ (flll'INmn~ 3) 

tl '.i::.: nt1'Ufl'lJ1um'.iH1~tJ'.i:t.:l'Ur. 'llt1..:i 11'1Hfm1J:::n1'Hu~nc11 utlut1uuc1::.:1~ui1..:i'.i:t.:fl:::mniuci rvh tlu 

3.6 

3.6.1 

., 

fll 11& fl'jl ~ ~ tlUll't'fU 1 

0 "" • 

fl11vlll'U'Ufl 'i 

l'ltu :t.: Nl11fll'.ifff lfl"1 Mv11m'.i1~m11t1v1..:i,l1~ ~'U ,hmu I mnw ·~tl 'll1nruir1fli~1'Hru \)~~ 
" u ' 

1n~~'l'~~i,'llJl'j(l"11fll'.il~1i·11tlVl•:it11M (vin~0805426 :::1'Utltlf1 , 1922676 l'H'Wtl) 1rn:::~rum-wii1M~u 

,hmu 3 nmil ~tl J,m~· .. 'lj1J'lf'U1!7'U'W'.itl'.i:t.:lff1! (Yin 0807409 ~:t.:1'Utltlfi, I 922708 l'H'Wtl) J1m~1c1 
gJ d d_ I ,c:o, <v QI 

'l[1J'll'U'IJ1'\H'1 'el f)i'1 l1Jl:::'l'J1l ('V i';J 0801457 ~ :::1'Utltlf1 , 19228 S l'H'Utl) 1m:::tl1rn~1,1•~1J'll'U,rl'\.Jl'l-1cll'h,aj (Yin~ 

0807929 ~~1uec1 n, 192609(' i11'1-eJ) tilei1irVl I 9 iju1fl 
d J d ~ r1l, 

2564 (J 'UVI 3-7) 'll'..:ln7'.ilf1'Ullcl:::f11'.i1l!Ul:::'H'U'U 

!~~ll'W'Uf11'.i~11JlJl~'.ij l'U'll -:i APHA-AWWA-WEF (Sta dard Methods for the Examination of Water and 

Wastewater ; 21" edition, 20 ) ~..:!Ucl'~..:iHlum'.il..:I~ 3-10 

' .. 
,i::t -=... .c:t c:1 <V I Ct,,i:f ~ d <V V ' 0 

1>'11':il..:l'VI 3-10 111,'r -nfifll'jlf)'lJl>'l1tltlH 11ifl1':i1l ':il:t.:'t'I m.1:::fl1':i'jfi1flfffll'V'll>'l1tltl1..:IU1 

., .. ., 
Yl'lf'IU111\ll'l1tl1YI f111101J911!lVH 

., ., ' n nmrn:rml'tVl1tltJH 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved So lids 

Total Hardness 

Sulfate 

Total Iron 

., ., 
,n-:i~n 
., ., 
1)1,:J~fl 

., ., 
1)1,:J~fl 

'd 
ll'lHtJ'U 

'" ll'IIW'U 

, ci 
ll'IIW\J 

• d 
ll'IIW\J 

, d 
ll'IIW'U 

~1J HCI iir pH<2 

pH Meter 

N ephelometric 

GF/C & Drying 103 °C 

GF/C & Drying 103 °C 

EDTA 

Turbidimetric 

Phenanthroline 
'---- ------- ,- - --'-------'----+--------'---------~ 

., 
"" d o 

3.6.2 Htlfll11~A1 l~'ttfltl.!ill'Vi'Ul 
Q 

6J7f1n7'.i11m1:::'A'tJrum-w,l1~1~u1rn::~rum-w ~, 1~~uu1nru 1n~1fiv..:i~u~ 1m ..:im'.i ,,u1u 4 

nmil 1rlt11u~ 19 iiu11'11J 2564 iiNc1fll'.i~'.i11l1ll'l'.i7::'11 rum-wJ1i..:i~1'.i1..:i~ 3-11 irn::3-12 ~1mhi'll uc1::.: 
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'lilLR\JOl1ilfh-3J1'let~ll 

St tl1\J1611il'tJJ'lluu1uvntl1:m1;1 (0807409, 1922708) 

St,? tl1\J11i11il'q3J'IIU'U1U~8flfl;tl1::'l3J (0801457, 1922888) 

St.3 J1\J11i11il7l3J'llll'U1ULl'l,hL'l'lqj (0807929, 1926090) 

d OJ • f _,. c.. 
• ~61LO\Jel'lelfJ1'3\11fJ161U 

St.I ma1!1L'l'lqj (0805426, 1922676) 
,ti~ 3-7 ., 

MINI!'((; ENVIKONMEN'l' CONSULTANT CO. , 1,1'0. 3-26 

iuiifi1t1atl1m1uuG11LLtlil~ti'1-3LRfJ-3 

iuiit11::muui;i1LLUil~ti'1-3LAfJ~ 
iuiinaai'1-3 lH taHht'IJe),I fa 0H01'f 

t1-3t3JliU'IJel-3\J;Ul'l tl1Q!~'tHi011flil1lilU (1997) ~111til 

~l•/111lyf\t13_1997 / 1-'3 • 7 



uni'n Yllj/f/llln11ff0110tJ (1997) 9111R 

~ d :.::.-=::t. a -=::t 

Vll~H'i'l 1-11 ~Hlfn'j'Jlrl'jl~'YifJOUlW l!lN'J~l!!vHll!lll!lrlll 2564 

,--------- - - ----,- --;..---- --+---- - --------~----- ·-
tltllUg)1l\J)ltm:::: 11 

pH 

Turbidity 

' . 
V .:f. d Cl.I J 

l'll'l'llflUmllDH 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: Mg/L 

: Mg/LCaCO3 

: MgJLso; 

: mg/L Fe-

~ -- - --------,-+-,-----,---- ------- --l 
u;nw·t'hoiaimy ,qviffit ~~tJ'vi~m,imnhm·nou~-:ititiHJ1i.'i' 

19/03/64 

7.0 

27.2 

<5.0 

586 

290 

317 

0.171 

~m : 'U~ li'VI 1:1Jt'1 1i 11rnw1J'W'l'l rrnw;m1'Vl'W~ ~11 ~ , 2564 

5.0-9.0 

mm!rn : lJWl'l ! liH)Wfl 11n.i'1~1~-w (1h ::: m'VI~ 3) 1h ::: mfl'r1ru~mrnm1i'1111~~ei:1J11'1-i'1'1f7~ Q'IJ'U~ s vut 253 7 

, ---------------,---------+ ----:--- ------,-------,-- ·-
tTOlUI> 1')\J)lfl11:::: tt 

Ul\11v1Ul'Vil11'11 

ii1u't't-nh::::1tT';9 

1i1·~1v11u1u11u 

Ul'lli llt1tlf1h::::tJU 

U1Ulvl1U'Vil11'11 

U1'11l'111ii1'11qj 

19/03/64 
f-------------- -----+--------+--t-----+------+-----+--- ----1 

19/03/64 19/03/64 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: Mg/L 

: Mg/L Ca.CO, 

: Mg/LSO, 

: mg/L Fe 

7.5 

9.05 

<5.0 

366 

225 

16.2 

0. 176 

7.7 

17.6 

<5.0 

334 

205 

176 

0.242 

7.8 

9.05 

7.8 

332 

220 

17.4 

0.1 85 

7.0-8 .5 6. 5-9.2 

5 20 

- -

:S 600 :S 1,200 

:S 300 :S 500 

:S 200 :S 2 0 

:S 0.50 :s ' 0 ··-
..; 
nm : 'U~ li'VI llJ~'11i-wh Hrn11J'W'l'l r1ei-wim1'Vl'W~ ~1n~ , 2564 

mmsrn''' 

il19l'i§l'U121 

'11illt11'11vJ 

: 

: 

: 

mm jl'Wfjtufll'Vitl" lll~l'cl~H''U~im1 'U'i~fllflfl'i~'V1~1'1eJflffl'\1fl'i'ilJ ~'IJ'U~ 12 Vi.fl. 2542 (lfltu~f)l't'i'W~~l'l-fl.Jl~fflJ) 

:1Jlfl'ijl'Wf)tuftl'Vitl~·.m~1ii~1i''U~ in~ 1h:::mflm:::1 n:i~~ff7'11mrn Q'IJ1J~ 12 Vi.fl. 2542 (lfltu~el'4 iiilJ\)''1"]'~) 

ND= Not Detectab) c 

---------- ·----------1-----------------
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1171111 Jllj/f/llJfl1'ffDJIDtJ (1997) i/JnR 

_1 "" cl ~ ~ "" 
3.6.3 ~'hJf-Hlfll1 . fl'll1!f11l~'ttflWill'VfW 'W!vlel'WiJ'WlfliJ 2564 

Q Q .. 
• f.!Will't'fW ~1~'U 

\llf1fl1'j11fl1l~'tt~Wfll'WJ1tb~'U 1ll'U1'U mnu ~8 u1nru-tt'1t11~111aj ~'fl~lfl~~i]''fl~ 

iYllJ11t1l11fl1'jl~'lJi·:rn,h:iJ1M 'W'IJ11 "fil pH el~l'Ul ru~l.llmjl'W~nl'tt'U'fl 1rleiu11tl1mt1rnvit1'1Jfi'IJ 

l.lWl1jl'WtJWfll-WJ11uu11ci 111N1~u (tl1 ~tfl'Vl~ 3) 111:wtl ~ml't'Aru ~m1:wm1~,:an'f1~ei:wrn-1-:i'l!1~ Q1J'IJ~ 8 

'W.l't'. 253 7 (fl1AN'U1f1~ 3) '·mfummru Turbidity, Tota Suspended Solids, Total Dissolved Solids, Total 

., ~ ·~ g/ 0 ' ~ g/ 
Hardness, Sulfate U1:1 ~ Total .ir n :IJl\91'.ijl'UtJ,:J t:W t'flfll'tt'U'fl 111 

Q. rl ~ "g/.Q 
'Olf1fl11m1'01!t' 1l~'tttJWfll'Vi'Ul t\91'fl'U 

' ¼ 91 d ,:;:t i ~ !ll 
'Ul'Ul'fl11:l'Jl':W'lf'U'Ul'U1:ltlf11't'n '.i ~l'J:W U1:l~'Ul'Ul'fll1:l'Jl'l.l'lf'U'Ul 

3 irmli fiei il1m'f17'1'1[:W'lf'W'Ul'U'W11h~m'i1 

mci1111aj -W'IJ11 i'l!u~\9'111\l11m1~Mi1fi1ei~1u 

1nru~:1J1\9'1'.iil'WtJrum-wJ1rn'f1,11:1~Hu~1flA \9'17l.ltl'.i~ml't'm~ 11-:ie;i\9'11:l'l'ttm'.il.l Q1Juvi 12 -w.l't' . 2542 (~rnnm1 

fllf1H'U1f1vi 3) fi l~fll'tt'U'fllfl W~el'4 l1:ll.l\1' ,:Ji]''fl H l'Uff1'U e1-:im:w1ru Total Suspended Solids :IJl\91'.ijl'UV,:J 

1li1~ n1m.J 'flfil H 1 'fltl'Vll,:J ! fl'j,:jfl1'j 1)~l11f11'j~'fl\911l.l!~l'.i '),:jj},j1;1fl1'.i\91'.i11l1!fl'jl~'ttl 'UU~ 1:l~t)~fl11:I 11!fl'fl H1:I 

m~'Vl'lJ\llflfll'j~llU'WHU~eN 1 fl'j -:imrn1e11li 

" ' _F,! ,=t "" "" cf o 1 I ,=t I <:!i 
3.6.4 hJ1fJ1J!'t'lfJ'Uf-n'lfll1vlvlvlliJV111'll1!fl1 ~'ttflWill'V'l'Wl 'W'l$1-:l't1Hl'WiJHl'WtH 

Q 

.. 
• f.!WillVilhih~'U 

\l 1 f1 N1:1 fll 'j \91 'j 'J ,J l !fl 'j l ~'tttJ Wfll'W J1N1~ 'U 1tl 1~ 111aj ~'fl~lf1~~i]''fl~'ffl:1Jl 'j {1\1lf11'j!~'IJ 

i1ei,h-:iJ11~ l'U'lf'J,:j~~l'U:W' :,,uii-:ii111~1J'U cnu1r1:w 2564) (\91117,:J~ 3-13 tm~itl~ 3-8) 'W'IJ11 fil pH ~\91'.i1\l 

11m1~M1~nfilel~l'U!f1W~lJ-l\9'1 '.iil'WtJWfll'WJ1N1~'U (tl 3) tl1 ~fl11't'f1W ~m1:wm1~-:itn'fl~el:W 
I ..:::i,, QJ d . d :. d ..:::i,, ~ I I 

U'tt-:i'l/1\91 Q'lJ'lJ'Vl 8 'W .l't'. 2537 (fllf1H'U1f1'Vl 3) l'JflflH'Vl\91 1\l1lfl'.il~'tt 'ff1'Ufll Turbidity, Total Suspended 

Solids, Total Dissolved Soli s, Total Hardness, Sulfate ! 1:1~ Total Iron lJ1911jl'UV-:i1li'Mn111'U'f1filH 

u1:1 ~ \llnnn 'ffe1umm l'l:ltJ11'U 'Jl':W'lf'W'IJ~11ru 1n~tftti-:i 1 l'l:ltJ1 ri1u 111aj \l~,1,J 1N1~u i-:inci11:w11 ~ 
- I 1 • g1 ' _ I !ll "" "' ?I !ll 1J'j ~ tl'l/'U'Vll,:J'fll'Uf11'.ilfl'l:l\911 fl'.i '.i:W !'l/'U f111l'Wl ~1J~f1~11 U ~ 'W'l/Hfl l1J'U\91 'U 

• f.!WillVi~l,~~'U 

111mH1f111\9ln~11r111~'11tJWfll-Wtl1M~u1u 1-:i~~l'WlJl'O'Wii-:ii111~il'u (1~eiunu1r1l.l 2564) 

(mn:i~ 3-14 ii-:i 3-16 Ull''ltl~ 3-9 ii.:iitl~ 3-11) \l~ 'IJ11 i'lfu~m1'01!f111~'\1l'f11Jff1'Wl'ttajiiri1ei~l'W 

1nru~m\91Hl'Uf1Wfll-Wtl1u 'f1 l1:1~W1JHflr11~ \917:wtl1 ~ 11't'm ~m1-:iei\911:l'l'ttmrn Q1JU~ 12 'W .l't'. 2542 
<'3 q . q 

(fllflH'U'lfl~ 3) tirn{u mm,' i Turbidity !~el'U'Wt)l't';flltl'U 563 ~ei-:itll'Ul'f111:l'Jl':W'lf'U,j'l'U'W'.itl1 ~lt'1'1j tm ~tll 

'Ul'fl11:l'Jl':W'lf'W'Dl'W!'ttcil L'ttt1) U;'l~mmru Total Iron !~el'U'W l't';flltl'U 2563 ~ei-:itll'Ul'fl11:l'Jl':W'lf'U'Dl'U!'ttcil 111aj 

' rl , ' lJJ 9) QI " 9,1 ~ ... I ... I I 3,/ 
fiijfil\1',:J!fl'U!f1WC\'l:W1911jl'Wvinm'W'fl !'WeJ,:J,Jlfl L'Wi1'0~'lJ 1l'l:l{)'j !'fl'tt'UlJl !'l!'Ul'j~'lJ'lJ1J'j~1Jl'lJl'fll1:l'ttlJ'Ul'U 

,!. ~ "" 0 q g/,d q g/ ~ q ' "' q g/ g/ "" 
!'Wl.l~'U !'W11~f111:Wt'l'~'fl1f1U~ ~t'l'~ell'fl ,J,:J'Vll !'ttl.lfl11 !'ll'U !'U'Uel'Ul'fl71:11:l'fl1:1,:JU1:l~'Ul'U 'l 1l~l.lfl11 t'l/'lJl,:J ,i,:i 
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v;irn Ylf!!Qnsm,Ra11at1 /1997/ 01ti'.i 

!l : 

T 0, I I T 

.q ... I':! .ct ~ d o .c ~ ~ !ii U1 GI , ~ v.q .ct o 

1/ll'H:rt'I 3-13 !U'ltl'IJIYltJ'IJNt'I 'l'll/l'l1'il1!fl'll ::: 'ttflW.flWnni:-1~'1-!1.J'l!1Wl11tJ !~H'tttll 'll~YI !Ot'!Yli:Y~Ylfflill'ltlYllnl'l 

<v ..::t Q' ,v ' 

1ll'fllf)1J~10tJH 

IIJ'lfltlll 2560 

~tlltllJ 2560 

IIJ 'lfltlll 256 I 

~tll tllJ 256 1 

IIJ'lfltlll 2562 

'Wt)ff; flltlll 2562 

Ulll tllJ 2563 

l~t)ff;flltlll 2563 

Ullltl lJ 2564 

"' rim 

illlll'lil'I-! 

'ttilltl!'ttlll . 

PH 

7.5 

7.6 

7.7 

8.0 

7.8 

7.9 

6.6 

7.3 

7.0 

5.0-9.0 

q u q q 

Turbi!,ity Total Suspended Total [ issolved Total Hardness Sulfate 

( l J J) 

I. 1.1. 

15 .Q 

5.i~ 

l.t /; 

3.22 

13 .6 

5.53 

7. 9 

27.2 

Solids (mg/L) 

ND 

11.2 

6.2 

0.2 

5.3 

11 .0 

3.8 

<5.0 

<5.0 

Solids (mg/L) (mg/Las CaC03) (mg/Las SO..) 

l ,p20 

2, 45 

586 

200 

215 

212 

260 

185 

2 10 

780 

410 

290 

79.3 

130 

48.7 

45 7 

88.9 

190 

1,227 

114 

317 

: '1.lhf'Vl 1.l.lti1J 1~t1 brnt11~t1V1 r1eit1i?111'Vlnt io1n1P1 , 2564 

Total Iron 

(mg/L) 

0.205 

0.875 

0.010 

0.170 

0.15 1 

0.281 

<0.005 

0.690 

0.171 

: m~'.iJl'WfJ1.U.f1w-n!1~1~t1 ('lh~lfl'Vl~ 3) 'LI '.i::: mfl'flw~m'.i m'.i~1J1111P1~eJl.l11'\11J'l/1~ m:ruvi 8 vul'. 2537 

: ND= Not Detectable 
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10 

9 

8 

7 

6 

5 ... .. 

4 

3 

2 

1 

0 

80 

70 

60 

50 

40 

30 

20 

10 

0 

IIJ.!J. 60 

NTU 

1.12 

ll l.!J. 60 

~.fl. 60 IJJ.!J. 61 ~1.fl. 61 

15.2 

5.76 
I.IS 

~.fl. 60 111 L, 61 ~ .fl . 61 

viil'n w1111qn•nnifo11ot1 (1997) ti1tiR 

pH 

Ill.ti . 62 "l'UJ. 62 ii.fl. 63 "l'UJ. 63 ii.fl. 64 

Turbidity 

27.2 

13.6 Jj 
5.53 7.89 

3.22 I .j ... 
' 

111.!J. 62 '1'1.0. 62 ii.fl. 63 '1'1 .l'J . 63 ii.fl. 64 

':i'U~ 3-8 UiJYl-:.tfll':il'l.ntl1Jl'Yit111f.ltlfll':ifl':i1il1lfl':il:::~flW.fll'Yt ·1th~hmjl1tuiha,~huu ilYl'fi1flU~i;YYI cu q u q q 
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70 

60 

so 

40 

30 

20 

10 

mg/L 

ND 

IIW.60 

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

800 

600 
400 
200 

0 

mg/L 

111.IJ, 60 

mg/Las CaCO3 

800 

700 

600 

500 

400 

300 

200 

100 

0 

IU.IJ. 60 

11.2 

91.fl. 60 Ill. l . 61 

91 .tl. 60 111.IJ . 61 

91.fl . 60 I .fl, 61 

mnm'YiOJ ND = Not Detectable 

MINING ENVIRONMENT CONSULTANT CO .. LTD. 

v1ii'n WllJ!f/nirn1,i101,ou (1997) li1n1>1 

Total Suspende Solids 

II 

0.2 

91.fl. 61 Jll,0, 62 '1'1.0. 62 ii .fl. 63 'l't.U, 63 ii.fl, 64 

Total Dissolved ~olids 
2,145 

91 ,tl , 61 111.IJ. 62 'l'l.U.62 ii.ti. 63 'l't ,IJ, 63 ii .fl . 64 

Total Hardness 
780 

290 

91 .fl . 61 lll.!J.62 'l'UJ.62 ii .ti . 63 'l't ,IJ, 63 ii .fl . 64 

. 
- I"' I 'J lJ'YI 3-8 (~el) 

qJ 
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I 
I 

mg/L Sulfate 
1500 

1,227 

1200 

900 

600 457 

317 

300 

0 

ii.fl. 63 'l'l.a. 63 ii.fl. 64 

mg/L Total Iron 
5.0 

4.0 

3.0 

2.0 

0.875 0.690 
1.0 

0.170 0.151 0.28 1 
0.010 <0.005 

0.0 

m.a. 60 Ul.fl. 60 Ill.a, 61 Ul.fl . 61 m.a. 62 'l'l.a. 62 ii.fl. 63 'l'l.a. 63 ii.fl. 64 
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11?11n ,1111rp,1nni/011011 (1997) ti1n11 

' w w 
.<:::t _ ~ .::::t .Q. d o G} v~ o V _ I ~ ~,nn1 3-14 IU':i ' ~Jl'YltJ'I.Jf.Hlfn':i~':i1il11rl':il~'tif.JWill'Vl'Ul!~vl'l-Hllfl'Ul'I.Jlfflil'IJil 'ti"U'I.Jl'U'Vl':iU':i~l~':i ~ 

... ' N'1fll 1\ll11 il 1l tn l:: 'ti 
V q cS' V 1 

1U'l'llfl'U\ll16tJN PH f urbidity Total Suspended Total Dissolved Total Hardness Sulfate 

tNTU) Solids (mg/L) Solids (mg/L) (mg/Las CaCO3) (mg/Las SO4) 

Tota! Iron 

(mg/L) 

llJ'lfltl'U 2560 

l>Jilli'llJ 2560 

llJllltl'U 256 1 

7.4 

7. 5 

7.6 

~"1i'llJ 256 1 7 .8 

llJllWU 2562 7.7 

'W()ff;fll(l'U 2562 7.9 

umi'lJJ 2563 7.5 

-wqff; fll(l'\.j 2563 7.8 

umi'lJJ 2564 7 .5 

ill\ll1fl'U111 7.0-8.5 

· 0.41 

2.69 

.76 

1.11 

1.25 

0. 3 ! 

13.5 

23.4 

9.05 

5 

ND 

ND 

ND 

ND 

ND 

ND 

0.8 

<5.0 

<5.0 

3 16 

384 

250 

306 

304 

375 

120 

408 

366 

:5600 

200 

255 

236 

150 

150 

190 

150 

215 

225 

:5300 

8.98 

IO.I 

10.9 

12.8 

5.5 1 

8.47 

14.6 

23.7 

16.2 

:5200 

0.12 

0.070 

<0.005 

0.209 
l 

0. 29 

<0.005 

0.029 

0.406 

0.176 

~ 0.50 
1--------+-----+-------,1--------+-----+--------+-------+-------1 

ih.n 

'tiilltJl'ti~ . 

6.5-9.2 20 :51,200 <soo :5250 

'I.J~'ti'Vl 1:IJ~IJ ierw h :ieJ'WllJ'W'\'1 fle1w11m1'Vl'Wt ,hnfl . 2564 

mmJl'WfJ 1n'V'IJ1rnf11'1~WtJ~lilfl th~mflm~m1-:i~~rtY111mrn <u'IJ'I.J~ 12 'V'l .fl . 2542 
,1 o d 

( !fl tu CVI fll'H'lH•l 'Vl !11:1.Jl ~ il'l.J) 

l.Jl\91'.i.l}l'WfJOI .-,1'V'IJ1tJ1m'1~l~'IJ~ti1flth ~mflm ~m1-HJ\>lm11m'.i:1J <u'IJ'IJ~ 12 'V'l .fl . 2542 

(lf1W'l'lel'4 !n i'~<l"J'~) 

: ND= Not Dctectabie 
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10 

9 

8 

7 

6 

5 

4 

3 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

1Jillt11111)/f/ tlf;nJ lffDJJlfl/ (/997) ;i 1nv1 

' .. H r '1 ;:;:~'.::;:;7_ ~ :~:;,:::::;~·'.: 
........... .. ........ ··· ······ ··· ··· ············•·············· ········ ·: ··············· ··················· ·· ····1.9···· ····· ···· ·· ··············· ···· ·· .. ·7.11 .. ···················· ······ 

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

Ill.ti . 60 VI.fl. 60 VI.fl. 61 Ill.ti . 62 fl.ti. 62 ii .fl . 63 'l'i.tl. 63 ii.fl. 64 

NT U Turbidity 

0.41 2.69 .76 I.II 1.25 0.31 13.5 23.4 9.05 

IJJ.!J. 60 
m111<ririnn1,1~111111: 111J = s NTU 

~.fl, 60 I I.IJ, 61 ~.fl. 61 m .tJ . 62 tfl. 63 \'l.!J. 63 ii.fl. 64 

lJ1\91'.ijl'WfJWfll'V'n11 1· mil~H'u11.m1 ·1.h ~m!'!m ~m1.:ir_J\91il'll1f1'.irn ~'!JU~ 12 vrn. 2542 

' .. .. 
• I"' . I':! "' "" d o 'I y.,. o y • I .,. 

j1J't1 3-9 11 l:YYl-:.1 fll'H lJ';j [J\J!')l[JtlNtlfll':i fl ':i 1 fl11 fl ':i l~fi fJf.lUll'VfU 11 flYIU m flU l\Jl Yll tl'l! ll'IIU \J lU 't'i':ilJ':i~I J:Y';j f 
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mg/L 

70 

60 

50 

40 

30 

20 

10 

400 

200 

0 

D 

Ill.a. 60 

316 

Ill.fl. 60 

mg/L as CaCO. 

800 

700 

600 

D ND 

VI.fl. 60 Ill .a. 6 1 

384 

250 

~ .fl. 60 11.IJ. 61 

ul i,n t1Jl)ff/tJ6n1,ilanat1 (1997) ;i1ni;, 

Total Suspended Solids 

<5.0 <S.O 
ND ND ND 0.8 

~1.fl. 61 111.U . 62 "·"· 62 i1.fl. 63 R0.63 ii.fl. 64 

375 408 
306 304 

120 

:K 
~'< 

~ 

Rfl.6 1 111.0. 62 Vt .a. 62 ii.fl. 63 'l't .O. 63 ii.fl. 64 

Total Hardness 
m111<riri111'11~~1111n:1111 ~ 300 mg/Las caco, .... r , .. , .... "' m,IL" c,co, 

500 ............... . ...... .. ....... ................ .. ...... .. ...... .... , ... .•... ,,,,,,,,,, ...•. ..................... ... ... ... .......•..•..• , .• , .. , ................................................. . 

400 

300 

200 

100 

0 

111.0. 60 ~ .fl. 60 I I.ti. 61 

tn.J1Ull1\?J : ND= Not Detectabl 

MINING ENV IRONMENT CONSULTANT CO., q 

~.fl . 61 Ill .ti. 62 'l't.U. 62 ii.fl. 63 'l't.tl . 63 ii.fl. 64 
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240 
220 
200 
180 
160 

140 
120 
100 
80 
60 
40 
20 
0 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

o.o 

11l11n ,myqmrnnilo11at1 (1997) 6111<'1 

mg/L Sulfate , 
.. ...... .. .......... .. ... .... .. .................... .... ... ............................ . ........... ...... ...... mill'l'le1jiou1pq,1 = 250 mg/L···· ··· ·· ······· .. ............ . ....... ...... . 

m111~nmu,1~1m1mrn :noo mg/L 
······ ····· ··· ···· ·· ··· ························ ···· ··· ··· ········ ········· ··············· ··· ·· ············ ······· ···· ·· ··············· .. ·············· ·· ·•···························· ········· ·· 

23.7 
5.5 1 8.47 14.6 16.2 

Ill.a. 62 111.a. 62 ii.fl. 63 rt.a. 63 ii.fl. 64 

mg/L Total Iron 

0.12 0.070 <0.005 0.209 0.029 <0.005 0.029 0.406 0.176 
11::::• •••• ••uu:1111111111 •1 1111:::11::::::::::11::1:::::::::t:uu 

n1.t1. 60 Jll ,fl.60 Ii.fl. 63 rt.ti. 63 Ii.fl. 64 

illll11jl'U lJ19'lljl'Ui'JtUfll'Vitli'IJ1'11'1~,~'I.J°flflfl ,.h~mfl'm ~m1•H:j9'1 ffl'VlmllJ '1'\J'IJ~ 12 'Vi .fl'. 2542 
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u;irn 11111q111ni,ila11at1 (1997) 1111111 

- ------------- ------------- ----------- ----, 
"" d 1-Hl fll 'ifl'i'l ii 1 lrl 'i 1:: l'I 

..., ,::t cf Q,I ' 

'llfl'llfltlfl'ltltJH PH Tl.' rbidi · Total Suspended Total Dissolved Total Hardness Sulfate Tota Iron 

(NTU} Solids (mg/L) Solids (mg/L) (mg/Las CaCO3) (mg/Las SOJ (mg/L) 
I-------+----+-· '----+--------+--------+------+-------+--- - --! 

1mrnrw 2560 

,Jl.1lrllJ 2560 

llJ'lflffW 2561 

,Jl.1lrllJ 256 I 

llJ'lflf.J'W 2562 

'l'HJffiJfllr.J'W 2562 

jj'WlrllJ 2563 

'Vl(Jffiifllr.J'W 2563 

jj'WlrllJ 2564 

7.7 

7.4 

7.6 

7.9 

7.7 

7.8 

7.5 

7.6 

7.7 

. '.1.36 

1.36 

2.48 

0.99 

0.96 

'l.2 1 

0.57 

9. 19 

0.7 

ND 

ND 

ND 

0.5 

ND 

ND 

<5.0 

<5.0 

404 

360 

160 

376 

228 

400 

332 

432 

334 

275 

230 

86 

215 

75 

210 

165 

240 

205 

8.74 

10.6 

11.0 

12.3 

6.32 

7.37 

14.7 

22 .2 

176 

0.145 

0. ' 70 

0.025 

0.15 1 
I 

0. 24 

<0.005 

<0.005 

0.078 

0.242 
f-------+----+--- --1--------t- ----+-------+------+--- - -~ 

1J191'ifl'U111 7.il-8.5 5 - :S600 :S300 :S200 S .so 
1---------+-----+-- - ----+----- -+---------+------+-------+--- ---< 

mm~rn''' 6.5-9.2 20 - :51,200 :5500 :5250 ::; 1.0 

'Yiilltl!'Yi~ 

'U~'hl'Vl 1lJ~-:J t6'W l-l'HJ'Wl~'W'\11 f'leJ'WiftU'Vl'W~ '11tl~ , 2564 
~ ' . 
0 "'9 ., ""1 . I ., "' lJl~';ijl'Wfjt,lt ,Wl'Ul'l.Jlfllcl'Vl i'lim iWI lJ "j~ fllflm ~'Vl'DHJ~'!:ll'nfl':i'al ~'l.J'l.J'Vl 12 'V'LfY. 2542 

" 0 -~ 

(LflW CY1fll'l1 'U9' '1 i'.'Vi lJl~'(YlJ) 

m~ ':i jl'Wflt'P ,nvnl1rnf11c1~W'U~lilf'l tJ ':i~mflm~'Vl'J1.:JrJ~m-nmrn 'Q'IJ'l.J~ 12 vrn. 2542 

(lflil!C\1el'4 ti, IJ'.:J'i)'~ ) 

: ND ,.., Not Dc,ectable 
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10 

400 

360 

320 

280 

240 

200 

160 

120 

80 

40 

0 

1noa"1nnt'llft~1>1111:1n1 - s. pH r. moa<ria1ifo11;~11.i - 9.2 

, . .. ' 
... ~~.~.~!~.~T~'.~.:.?:; ....... 1 ...................... ,., ...................................................... m~•,lw"'" "." ························ ····· 
•..•..• 7-1 .•..•••••• +·• .. •7:4••······· .......... 7.,11 .. ... ... ........... : .....•.•..•..••.•• . l.7 ................... 1,~ .••..•.••.••.. ···'7:5'·········· ·· ····••7,6 .••.••..••.••.••.• 7.l .•... 

::::: ......... , v······· .. 

111.0. 60 '1.11. 60 '1.11. 61 111.0. 62 '11.0. 62 il.11. 63 '11.0. 63 ii .fl. 64 

NTU Turbidity 

2.36 1.36 0.99 0.96 0.21 O.S7 9.19 17.6 

lnW'llnl'111'1'111'1!'1t.;<• • 5 NTU 
nUJ. 60 Pl.fl. 60 I' '. 61 Pl.fl. 61 lll.lJ. 62 l'I.IJ. 62 ii.fl. 63 •· l'I.IJ. 63 ii.fl. 64 

.J _ I':! ct .Q d : GI V4 : 91 d ct ·nh, 3-1 o ua-~~ n Tnu·mumuu am1 v111 i111 fl'n::'ttflWill'VfUl 1vi~u ill nu 1u,ma,i >.1,iuunrnann11.h::Y1iJ ~ q q q 
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u;vn 1111yqn11n111la11at1 (1997) 01nA 

mg/L Total Suspended Solids 
60 

50 

40 

30 

20 

10 <5.0 <5.0 
0.7 ND ND 0.5 ND ND 

ltl.U.60 l'l.11. 60 l'l.11. 61 IIJ.U.62 f l.U. 62 ii.11. 63 t1.U. 63 ii .fl. 64 

400 

I I 
228 

160 
200 I 0 ~ 

332 

I 
334 

I I 
111.tJ. 60 l'l.11 . 60 11 .. :J. 61 fl.fl. 61 111.tl. 62 'l'i .tJ. 62 ii.fl. 63 'l'i.tJ. 63 ii.fl. 64 

800 

mg/L as CaCO. Total Hardness 
m111'!\ri1'H'Mil~l'11n:1n1 '> 300 mg/L as caco, 

700 

600 

"1'''"''"'",.. . .,. . . ,co, 

500 ······· ················· ··· ·· ····· ··········· ··· ·· ······ ···· ··· ···· ··· ·· ·· ······ ··· ····· ·· ···········"·············· ·· ·· ···· ··· ··· ·· ··"··········· ·· ·········· ·· ·· ····· · ···· ··· ········· ·· ···· 

400 

300 

200 

100 

0 

.. ..... 17s-•. , .... ... ............. ................. ....... .. .... ................................... . ........... ............. ............... ..... .. .... ............... ......................... . 
230 . 215 210 240 205 

m.11.60 VI.fl . 60 I .tJ . 61 VI.fl . 61 111.tJ. 62 VI.U. 62 ii.fl. 63 'l'i.lJ. 63 ii.fl . 64 

lJ1ill'jJ1'WfJW.fll'V'lt11mmt'l~Wu1lfw11.ht ml'l'mt m1•HJillffl'l'lm'jl.J ~uu~ 12 Vi .ff. 2542 

mnm'H~ : ND= Not Detectabh ' 
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viil'n 1111)Jqn11nnna1,a11 (1997) li1n1>1 

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

240 

200 

160 

120 

80 

40 

0 

20.0 

15.0 

10.0 

5.0 

0.0 

mg/L Sulfate , 
•••••••••••••• ••••• , ... ... .. ... .... ............... .. ... ....... ..... ......................................... .. mlll'IIOljiollH~Vil - 250 mg/L······· ................................. , .. .. 

m111"11h11'IIM~111111: 1rn 1- 200 mg/L .. .......................... ..... ................. ........................................................... , ................................................... ...... , ........................ . 
176 

nw. 60 VI.fl. 60 111.J;. ~j- VI.fl. 61 Ill.ti. 62 '1'1 .tl. 62 ii.fl. 63 '1'1.IJ. 63 ii.fl. 64 

mg/L Total Iron 

m111"1e1jle1J9'~iil - 1.0 mg/L 

0.145 0.070 o. 25 0.151 0.024 <0.005 <0.005 0-078 0.242 
•• •• •• ••• • • ••••••••••••••••••••• ••• ••• • •••••• • •••• •••• • •••••• ••• •• • •••• •••••••••• • •••••• .. ••• •••••• • •• • • .. •••• .. •• • • •• •••••••••••••••••• •• • • • • ••• .. • •••••• • •• • ••• • • •• •u• ••• •• • ••·••• • ••,, 

IOlll'TI0111'11vlTill11Jl: 111~ 
01.!J . 60 VI .fl . 60 Ill. I. 61 VI.fl. 61 Ill.ti. 62 

0.5 ml!iL 
'1'1.U:62 ii.fl. 63 '1'1.tl. 63 ii .fl . 64 

, 
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1111111 YlQ/f/llSflnilo1,oa (/997) ;hti'.i 

\lll'il.:Jii 3-16 tllitl'U ·~um-rnfll'i\ll'i1il1tfl'il~'Hi'IOU11f'l~1,~~'j.HJ1fl~11mrn,l'llil'll1-!Un!t tuhlttru . . ., 

.. ' Nt'ltn1fl'n,rnm1::tt 

V .cf, d V f 

1'WYllt)tJ\!'11tltJH PH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate Total Iron 
i 

llJlJllJ'W 2560 

,JtnfllJ 2560 

llJlJ1tJ'W 2561 

,JtllfllJ 256 1 

llJlJlffW 2562 

YiflffllnWW 2562 

i.immJ2563 

Yiflfflln1U'W 2563 

ii'W1fllJ 2564 

1 NTU) Solids (mg/L) Solids (mg/L) (mg/Las CaCO3) (mg/Las SO4) 

7.5 0.61 ND 448 

7.7 0.79 ND 408 

7.6 0.42 ND 215 

7.8 1.44 ND 326 

7.9 I 1.07 ND 250 

345 

275 

186 

235 

11 6 

7.7 0.79 ND 395 190 

14.8 

9.96 

13.6 

12.4 

7.16 

6.37 

7.5 SS / ND 356 · 185 16.3 

0.1 7 

O.Q35 

<0.005 

0.131 
• 

<Q.005 

0. 05 

<0 005 

7.6 33.9 7.o . 430 220 23.1 z. 11 

7.8 9.05 7.8 332 220 17.4 0.185 

I 

l-------+----+--------+-------+-------+------1------+--~ ---< 

'l'illltlt'l'i\11 . 

7.o-s.s s - ::o:;600 ::-:;300 ::-:;200 s ~.so 

6.5-9.2 20 - s; 1,200 ::s;soo ::s;2so ~ 1.0 

Q QJ lJ) ~ c:i lJ) j/ ,I QI ,IO Q.) 

'U'ill'VI tl.JWI !'el'\.J n'iel'\.Jll.J'\.J'VI rlel'\.J'lf~U'Vl'\.J\91 'illfif1 , 2564 
~ d~ j/ .Q,- 0.1 d 

l.Jl\91':i,iJ l'WfJ m-wu1rnm~'Vl 1'lfm 1.nl'l 1.h~mi'l'm~'Vl':i1~'Q~ft'1ttmrn 'Q'U'U'Vl 12 -w .i'I'. 2542 
rlo d 

(mruCV1mr1u~ mm::;irn) 

l.JW1H·1u!'l mmhu,~,~~Hu~1.nl'l 1h::;mffm~m1-rn\olmr1mrn 'Q'IJ'U~ 12 -w.i'I'. 2542 
~ ' ' 

(ltlf.U"l1el'4 l~ J ey~-ey~) 

: ND = Not Detectable 
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90 

80 

70 

60 

so 
40 

30 

20 

10 

0 

v?wn 1fl'1JtJ'11W1'R0110tJ (199 7) OJI),;) 

111.U. 60 91 .fl . 60 II! U. 61 l>l.fl . 61 111.U. 62 \1.U.62 itfl. 63 tLb. 63 il.fl. 64 

NT U Turbidity 

33.9 

--,-

!Ot.l!'TIO'lfai1u~ii.i - 20 NTU :::r;:1 
•• ••• •• • ••• ••••• • ••• •• • •• • •• • ••• ••• ••, •: ••• ••••:.- • ••• ••• ••• ••• ••• •••••• •• •••• •• • •• • •• • ••• •••••• •••••••••• •• •• •••• •••• •••••• ••••• •• • •••• •• ••• •••••• ••• ••• ••• ••• •• ·.~-"~•At •• •• ••• ••• •• • •• • •• • ••• •• 

0.61 o'.qw'11fll'l1\Jv1'1l'l10~4~!1l l -S 1.44 1.07 0.79 0.57 ::t:: 9.0S ... ............................................................ ........... .. .................................................................................. -'-';''-'.' ... .......... r.7 ... . 

111.!J. 60 ~.fl. 60 
I 

111.IJ: 61 ~.fl. 61 IIJ.IJ. 62 '1'1.IJ. 62 ii.fl. 63 '1'1.IJ. 63 ii.fl. 64 

, ,J~ 3-11 lliYYl~fll'illlitllJl'ntl1J~i.'lfll'ifl'i11111tnl~lil'IWill-WJ11~~ ... nnflJ 1rnv11i.'1'11:IJ'lf'U'Ul'l-U'11illh1ru cu ., q Q u 
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60 

50 

40 

JO 

20 

10 

400 

300 

200 

100 

0 

-<!!l "tr ~ • .., 
unm llllj/f/llBfl1'f!DlJDfJ (/99 7) om.i 

mg/L Total Suspended Solids 

7.0 7.8 

ND ND ND ND ND ND 

lll.tJ.60 ... A. 60 Ill. ! 6 1 fl.fl. 61 lll.U.62 "' ·"· 62 ii.fl. 63 "'·"· 63 ii.fl. 64 

l)l.lJ. 60 Ill .fl . 60 II tl . 61 Ill.fl. 61 Ill .a. 62 '11.V. 62 ii.fl. 63 '11.V. 63 ii.fl. 64 

JOO mg/L as CaCO
3 

345 

275 
..... . "'" i ........... . . .... . ..... . . .. . .. ... . . . : . .. . . ........... . . ... lJ:'. ..... ........... ... ... .. ... .... .. ........... ......... .. ....... ..... ..... ..... ............................... .. ... . . 

. · .' 186 190 185 220 220 

116 

111.V. 60 Ill .fl . 60 I .a. 61 Ill.fl. 61 IIJ.V. 62 '11.V. 62 ii.fl. 63 '11.V. 63 ii.fl. 64 

m~1Jl'UfJWfll'l'lll11, w; rn~Hu1lnr1 ·1h~mffm~m1.:i~~m'Hmrn ~iru~ 12 Vi.ff. 2542 

tnnm'l1~ : ND= Not Detectabh . 
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240 

220 

200 

INO 

160 

140 

120 

100 

NO 

60 

40 

20 

0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

u111n ll ll)!fJflfitJ J1ilonar, (1997) d1ti'f! 

mg/L Sulfate 

mwcritinnrn~mm:1n1 > 200 mg/L 
... ........ .. ............ .. ........ .............. ..... .. , ...... ......... .. .... ........ .. .... ...... .......... .... .. .................... .. .. .............. ..... ....................... .. ........... . 

14.8 9.96 13.6 12.4 16.3 23.1 17.4 
7.16 6.37 

mm rn:m m:rn mrn mm mm 
IJUl.60 ~.fl. 6C IJU J.6 1'' ~.fl.6 1 IJUJ.62 11.0. 62 ii.fl. 63 11.0. 63 ii.fl. 64 

mg/L Total Iron 

2.11 

!Olll l]81/fa110'~l]-1 ~ 1.0 mg/L 
·······0.·1?- ··········· ····o:ros···· ········ ··<!:1):ous·········· ···-&.+:H··· ···········~o-.oos· ·············o:oos··· ··· ·· ···· ·""o:oos·· ·· ··· ···· ·· ·· "' ··· ····· ··· ···4·'i5··· ··· · 

• 1 ••• . ··· . .. .. .. . ....... ......... .... .. 

' . -lnlll'flnl'H\1'1'11'1111 <1111~ 0.5 mg/L 
~.fl. 60 111.{1. 61 -~.fl. 61 lll.ll. 60 111.ll. 62 \'l.ll. 62 ii.fl. 63 \'l.ll . 63 ii.fl. 64 

11. ,__ ___________________________________________________ _J 
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,1;1111 rnyqnfinnifo11aa (1997) Iii«~ 

'ell 'il'\111 W -:i :::: 'l.J'l.J'l'l tn 'Vi~ fl'IJeJ.:j J 11.mrnn.le.J fonii~ .:i'ft'mh mrn :::: 'ft'U:IJ\91flft 1.:i ei ~; .:i'\111 Wiim mru Turbidity m-1:::: 

Total Iron \!.:i'M u~tiv1.:i11 clm:u ·wu11 -:i71'lU -:i i'W~'W~i.iJ1'1u,Jeirnm f1 '1'Wm-:ieJi.J1mwvi1,f.w rl1wi'rnl1~:u 

':il1'lU-:i'1'W~'W~'I.J1l.nl'IJ1~'Wm1::::~ei'11t1.:im~:u 'turi1'W'\Jti.:im:u1ru Total Suspended Solids lJl\91-:ijlWi.:illlM 

n1'Vi'Wr1 r11H 

3.7 
Q ..;., gJ 1 ,, ,, 9/ -=!l 

m1\Plr1\Pll:1J\Pl -:i1~ff tl'I.Jl'lrumrn'I' .:iu1r1MlJ'llti.:i 1'1 -:i .:inu"l inul'l i' .:i~ei l,J !'lru:::: N'l'llmrnnm,i~ 
' " 

'\11 lfll -:i ff fl'lJl ~ ;Jflm'!J~ V'W U ,J , ;lf) tUfll'W ~ .:i u 1\Pl ~eJlJel'Wtn\Pl 'illflfll -:i flltU 'W n 'il m -:ilJ 'IJ t).:j l 1'1 -:i .:i fll -:i 1 rl V'il :::: 'VllflU 

QJ 9 -~ d .<::). , .,::g 0.1 ..::::t d, .::!I 

\Pl':i1 'il1 rl fJ tUfll'Wtll flli't' iu m ·1J1mft m 1lJt111m:::: r11't'vrn'"1lJ 1'111'117lJ'l'l'I.JU'ft'.:i 1 :::: r1rn'ft'v.:i m.:i'ft'uff:::: t'l'l ti 'W tm:::: 

m 1\Pl11,ii 1m 1~'11f)tum'WJ 1111lJ ~ 'lf'W~.:i nri11 't 'W t~ ti'W 'Wt]i't';mv,J 2564 um; 'il~ i r1'1'1111v.:i1'WNf1m1'1.J~'!m\PlllJ 

lJl\91-:i fll-:iflti.:in'Wml::::tuf-1 'IJ Nflm~'l'l'l.J~ ;JU 1fl~ ell.I Ufl :::: fll-:i ~ fl\PlllJ\91-:il'ilffeJ'I.Jl'I tu.fl i'W~ -m 1fl ~ eJlJ 'I.J-:i:::: ,i lt ~ tl'W . 
,l .::!I I I d d g/ ll1 g) QJ 1 \JJ 

'W'Wj l'Wtm ~ fll -:i t'VllJ tl;IH-:i um; 'Vi 'W1 V.;! l'W'l'ltflV1 '1J tl .:j L\Pl -:i 'I.J'l'l -:i l'I.J\Pl tl l ,J 

MINING ENVIRONMENT CuN~!JLTANT CJ., LTD. 3-45 REPORT: MM_Cl : CHANYUDKANSILALOEI/202 1/MAR/CHAPTER 3.DOC 



' ~ 
ftlrl~U1flrl 1 



m:wh:i-nwe i;!1'VlmW 
' A::i ~ 

Cl'Utn'l1t11lJV1 b L'Um1'llLVl'J 

n-pLVl"t'11J'V11'UA'i mo<i'.oo 
Q d 

L~ €J-:j ~ mn tf'~\J.:l~ d ''IJ,'UYl ~ L 'U tJ 'W-Xti-:ii.Jn u1i fl1'J1 Lrl'S1t'\-1 Le) fl'U'U 
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"1\11\JVI il1"J '1W'd '_ fi1Lfl"J1Z'III -----.----------;t------------1 
1 Arsenic Digestion, Hydride Ge ' eration/Atomic Absorption 

2 Biochemical O>,ygen Demand 

3 Cadmium 1 

4 Chemical Oxyg1.·n Demand 

5 Color 

6 Copper 

7 Cyanide 

8 Formaldehyde 

9 Free Chlorine 

10 Hexavalent Chr.:mium 

11 Lead 

12 Manganese 

13 Mercury 

14 Nickel 

15 Oil & Grease 

16 pH 

17 Phenol'.> 

18 Selenium 

19 Sulfide 

20 Temperature 

21 Total Dissolved Solids 

22 Total Kjeldahl Nitrogen 

Spectrometric Method 

5-Day BOD Test, Azide Modification Method 

Digestion, Direct Air-Acetylene Flame Method 

Closed Reflux, Titrime ric Method 
I 

ADMI Weighted-Ordinate Spectrophotometric Method 

Digestion, Direct Air-Acetylene Flame Method 

Distillation, Colorimetric Method 

Distillat ion, Colorime ·ric Method 

lodometric Method 

Filtration, Colorimetric Method 

Digestion, Direct Air-l.: etylene Flame Method 

Digestion, Direct Air-Acetylene Flame Method 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methou 

Digestion, Direct Air-Acetylene Flame Method 

1) Liquid-Liquid, Partition-Gravimetric Method 

2) Soxhlet Extraction Method 

Electrometric Methoc 

0istil l~tion, Oir~ct Ph1tom~tric Met~od . 

Disest1on, Hydride Generat1on/Atom1c Absorption 

Spectrometric Methcd 

1) ZnS Precipitation, Colorimetric Method 

2) ZnS Precipitation, lodometric Method 

Laboratory and Field Methods 

Dried at 180 °C 

Macro-Kjeldahl, 1itrimetric Method 

Dried at 103-105°( 23 Total Suspended Solids -----1-----;---

t rrJ 
cu,-:i,n1cy"" 0~1flf!ir1""tet) 

Ga1'.lWn1,nqu11~1riu'iiin1riU'l'1tmllllflll\l1111'Mf 

11.i\tm:iutJullowO~n-rs / 211-. Trivalent Chromium .... 



i1fiu~ ~1,~iivh; · ' Q.c:lq ' 'J51Li'l11::\1 

24 Trivalent Chro~ium Digestion, Direct Air-Acetylene Flame Method; 

Filtration, Colorimetric: Method; Calculation 

25 Zinc Digestion, Direct Air-Acetylene Flame Method 

Lil Off TUYJ::i ih 
APHA, AWNA, V\.f.F. Standard Methods for the Examination of Water and 

Wastewater. 2ld ed. Was~ington, DC : APHA, 2012. 

(u1-11n1ty'1V Qfl1'1fl1t11a) : 
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lll'l~VJ::Lii~I. iiN\Ji)w.n,~ 
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Cl. J f ct a,, J 
110m·rn1rn,nn.J'Vl'Ue)~eJe11Q lJ 7,5 11~~11 ~nJ 

1. pH 14. Chromiu:.it (Hexa.valeut) 

2. Total Suspended Solidf 15. Copper 

3. Total Dissolved Solids 16. Lead 

4. BOD 17. Manganese 

5. COD 18. Mercury 

6. TKN •· ·. 19. Nickel ...... "',/. 

7. Oil & Grease 20. Selenium 

8. Phenols 21. Zinc 

9. Formaldehyde 22. Cyanide 

10. Sulfide 23. Free Chlo ine 

l 1. Arsenic 24. Temperature 

12. Cadmium 25. Color 

13 . Chromium (Total) 

" 111.H l /2 
. ·.·. 
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1mfi'l'ln' 0-21 87-0908, 081-6573909 1m"'11 0-21 87-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~'U.t'l::!l!l.,)113.J (TSP) 

24 Hours Average 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 018/2564 

March 26, 2021 

1.J7,;-l'l '111'lJ~l'lnm1thrn1:w (1997) ~111~ 1.h::m1,uj911LwJJf127157/15202 

41 '\113.l 8 9)11.Jt'IL!JTI'lm !J1LTl!lL!lTI1m 'i),l'\l\'l~Lt'IU 
" 

March 16-17, 2021 

March 23, 2021 

Unit 

mg/m3 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resutt2' Standard11 

High-Volume Air 0.204 0.330 

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. 
u ~~fl 13.J ;i" ti" 1 THnuar" rr At) "sir,um" IPi' ,h n ~ 
22/35 •1rnun1~L'n\'m;,n, 7 u.un 4 (tl'1ua-1u ,1'111 ) u.,mi1111nn L'lll11lmn:il n1~L'n\li1J\17Ut17 10240 

1mfivni' 0-2187-0908, 081 -6573909 1ma-1, 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

111.;'Yl 'l11ty~'Yl1m1i-fi~1uuJ (1997) ,1111.i th::mtuT.ii-L~'ll'Yl 27157/15202 

41 'V\aJ 8 ~1tJ~LflTI1tl4 fl1L11flLfl111tl4 i..i'Vl191LIHJ 
" 

Lab-AB 019/2564 

March 26, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u1nmu1"U.vmh::La-1~ 

March 16-17, 2021 

March 23, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Resulr' Standard11 

~'U.~::flfl,1713.J (TSP) mg/m3 High-Volume Air 0.197 0.330 

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 

er , . ) 
Chomparechate Chantaveboon ~~ 

V d • ~ 
TECHNICIAN MANAGER • ,t1~~ 



Mining Environment Consultant Co., Ltd. 
"'"" 1 .c:: f;t"J I,;~ Q..I ~OQ., 

'lJ 'i~'YI 3J 'M,\'I Lel \-1,L 1 'i el 'M> L3J 'M> 'YI ~ el 'WYHHL 'YI "@'I -~n n lPl 
22135 'lloun1~L'l'lWn7'111 7 uun 4 (tl'11.11nL171"l11) u'!/1~111111.nn L'!J'll1J1~n:il n1~mw111111.1m 10240 

1miwn 0-2187-0908, 081-6573909 1mim 0-2187--0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u1,;'Yl 'l!1tlJ~'YllmT!~l'l1L,HJ (1997) ~1n'11h::m1,4umLl'l'll~ 27157/15202 

41 'V\:U 8 9i1tJl'lL!lTI1fU. B1L11!lLtl'n1fU. ,l,'!'V\1'1Lfl[J 
" 

Lab-AB 020/2564 

March 26, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

tJ7L1n41J1'1-4L 'V\~1 L'Vlqj 

March 16-17, 2021 

March 23, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

Parameter Unit 

~'l-41'l::!l!l'111:l.l (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resulr' Standard11 

High-Volume Air 0.201 0.330 

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 Chantaveboo.n.,., 

TECHNICIAN MANAGER 



Mining. Environment Consultant Co., Ltd . .,..,,1.,. a., II,,: .,, tfol>J 

1J "'i'M-YI 3J "" Lel \.U 1 "'i el U L3J U YI ~ el 'WlfiULYI 'M, (;I ,n n i;l 
22/35 '1foan1~L'nl'm'i'tl1 7 u.an 4 (u11unui,,r1) u.'IJ1~111111nn L'IJfltmn:il n1~rnl'UJ'l'l1Ufl110240 

tmfivnf 0-2187-0908, 081-6573909 tma-n 0-2187--0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J7ltYI '151tlJ~Yllm11"fll'l1Ll'IEJ (1997) 1i1n~ 1h::Y11\UJ~1"Ll'l'JJ~ 27157/15202 

41 '1'13.l 8 9i71Jl'IL!lTI1nt B1L1l!lL!l1"11nt ,l"'l'\1~Ll'l tJ 
\I 

Lab-AB 021/2564 

March 26, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u'inmh" t3J~'l.4'JJ!l" t,mmi

March 16-17, 2021 SAMPLING METHOD US. EPA.40 CFR 50 

March 23, 2021 

Parameter Unit 

~'l.41'1::mi,11111 (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result" Standant1
' 

High-Volume Air 0.277 0.330 

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"' r;t'7 t,,: .., ,to.._ 

tJ"iit't1 3J"'1 rn"n"iu"t3J"'t1 fluWlfint't'l"<A ,nn~ 
22/35 'l!Eun1~L'Yll'm1'fl1 7 LIUn 4 (U1\lll'1\ITI'll1) L1'111~li1~1J1n L'IJ91U1~n:il n1~L'YlVOrn1\lfl110240 

1mfivni' 0-2187-0908, 081 -6573909 1mll'11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1.8 

N 0 0 

NNE 22 2 

NE 45 0 

ENE 67 0 

E 90 0 

ESE 112 0 

SE 135 0 

SSE 157 0 

s 180 0 

SSW 202 0 

SW 225 1 

WSW 247 0 

w 270 0 

WNW 292 2 

NW 315 2 

NNW 337 0 

TOTAL 7 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 005/2564 

March 26, 2021 

1J7,;YI '111ty~Yllm11~hrntw (1997) ,hn~ 1h::minr~,.L~'ll~ 27157/15202 

t1-1Nmn'\.lil'fl.:1LLi'1:)1J1 'i'l1'\.lnnii'l!i'.lrn~\l~\l 

t!i11Jfl L'fl ~11'ru '1i1LJ1'1lL'fl~11'ru 4'.:i'\.l i fnLrlU 

March 16-17, 2021 

Speed m/s 

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

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

TOTAL % 

0 0.00 

2 8.33 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0. 00 

0 0.00 

0 0.00 

0 0.00 

1 4. 17 

0 0.00 

0 0.00 

2 8.33 

2 8.33 

0 0.00 

7 29. 17 

13 70.83 

24 100.00 ~ 

l. -~fv 
.:1.rr..:.:,.: .. --: .... ........ ~······· ... . 

Chomparechate Chantave oon 

TECHNICIAN MANAGER " , 1 



Mining Environment Consultant Co., Ltd . 
..,...,1,:: "''1 i.J tf QJ t(oQJ 

1.J 'iM-YI 3J "" LB'" L 17 tl\,U3J '"YI ~HJ w.u,rn YI 'M,{91 ,:n n ~ 
22/35 ,rnun1~L'twmi'l'l1 7 L1un 4 (m\lR1\117'lf7) L1'!11~111'l'lmn L'llt11J1~n:il n1wn~1J'l'l7\lfl110240 

1m11mf 0-2187-0908, 081-6573909 1mITT, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

TEST REPORT 

TEST NO. 

REPORT DATE 

Wind 005/2564 

March 26, 2021 

lJ7~'Yl "1!1flj~'YllmTl~fnuw (1997) ~1n~ th::'Yl11-l.'IJ~1L~'ll~ 27157/15202 

t~r-.:imnvi~?J~LLi~i;i~1vim'1~'l!Uv1~'W~'W 

1Ji11J~L?l11')n.l -1i1Ll1?JL?l11')n.l r.r~Vl')vlL~tl 

March 16-17, 2021 

SOUTH 

Chornparechate Chantaveboon 

TECHNICIAN MANAGER 

8.5% 

6.8% 

EAST . 

WIND SPEED 
(m/s) 

• >= 11.20 

• 8.50-1 1.20 

• 5.80- 8.50 

• 3.60- 5.80 

1.80 - 3.60 

• 0.40-1 .80 

Calms: 70.83% 



CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

Mining Environment Consultant Co., Ltd. 
'°'c,;1~ ~._, i,J ~ Q,,,I ~OCl..-

1.J'ilt'Yl 3J "" L el \U 1 'i el \U3J 'M, 't1 ~ el W1HUL't1 'M, GI ,n n ~ 
22/35 'l!oun1~L'Yl~n1"Y11 7 LLUn 4 (1h11r111.1.n'lf1) LL'll1~1i111inn L'll'll1mn:il npL'YIVill\111.1.m 10240 

lmt1~-rf 0-2187-0908, 081-6573909 lmR11 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

lJ1~'Yl '1!1nJtJ'Y1Iin17~fl1LtHJ (1997) ~111~ 1h::'Y11'U,U~7Lfl'!J~ 27157/15202 ., . 
1r1Nmn~~'tl.:JLL~1n~1~m-r3J'l1il111ih.itju 

'1i1u~L'tlr11'ru ifi11J1'tlL'tlr11'ru 4'.:i~i111 L~u 

March 16-17, 2021 

u1L'lru1!1uvmlr::L~lj 

Speed mis 

Wind 007/2564 

March 26, 2021 

0.4-1.8 1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 TOTAL % 

N 0 0 0 0 0 0 0 0.00 

NNE 22 0 0 0 0 0 0 0.00 

NE 45 0 0 0 0 0 0 0.00 

ENE 67 0 0 0 0 0 0 0.00 

E 90 0 0 0 0 0 0 0.00 

ESE 112 1 0 0 0 0 1 4.17 

SE 135 1 0 0 0 0 1 4.17 

SSE 157 1 0 0 0 0 1 4.17 

s 180 0 0 0 0 0 0 0.00 

SSW 202 1 0 0 0 0 1 4.17 

SW 225 0 0 0 0 0 0 0.00 

WSW 247 1 0 0 0 0 1 4.17 

w 270 2 0 0 0 0 2 8.33 

WNW 292 0 0 0 0 0 0 0.00 

NW 315 0 0 0 0 0 0 0.00 

NNW 337 1 0 0 0 0 1 4.17 

TOTAL 8 0 0 0 0 8 33.33 

CALM (<0.4 mis) 16 66.67 -100.00 
tao 

TOTAL 24 

t~~-hFJ--P~ ...... .rv.r.·r.:~ .... --: .. .... ... ~ ....... • 
~ 

Chomparechate Chantaveboon ,"G::-
, J, ~ 

TECHNICIAN MANAGE 1'3Ju ,1,'l1\~ 



Mining Environment Consultant Co., Ltd. 
,....,1,.: c:.''7 i.l tf o., tfoo., 

1J'a'.t+'YI 3J"'1 Lel"t1'ael"L3J"'YI ~e)WZfiiHL'Yl"@l ~nn~ 
22135 'llmm1~rnwn'i'fl1 7 uvn 4 (u1t1111t1n'l!1) u111~i'1v11.nn L119ltmn:il n1~L't'IW1J-.nt1m 10240 

tmiwn 0-21 87-0908, 081-6573909 1m1111 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

TEST REPORT 

TEST NO. 

REPORT DATE 

u~,;''Yl -n1I!J~mm1~hrntw (1997) 'ii1n~ 1.h::muumrn'll~ 21151115202 

tr1Nn1rmij?J-:iLLi'e)1J1~Tv1mrl-J'l!i'.l"'ih1tj-u 

!Ji11J~L?l11'JC'\J 'fi11J1?JL?lf1'JC'\J 4'-:J~'J(,!L~U 

March 16-17, 2021 

urL'JC'\JlJ1'UYmh::L~r~ 

NORTH ·· 

8 .5% 

6 .8% 

WIND SPEED 
(mis) 

>= 11 .20 

Wind 007/2564 

March 26, 2021 

' SOUTH • 8.50 -11 .20 

• 5.80 -8.50 

• 3.60 - 5.80 

1.80 - 3.60 -0.40 - 1.80 

Calms: 66.67% 

? 
Chomparechate Chantaveboon • 

') !, ' d -0~' 
TECHNICIAN MANAGER ·~ wu'\'l'i 



Mining. Environment Consultant Co., Ltd. 
AC,, 1 A ~'7 i,I ,t c,., ,to c,., 

tJ 'i'lt't1 3J U\'I L el U L1 'i el 'l-U3J U 't1 ~ el 'W1f t'HL'Yl U Gl ,:n n ~ 
22/35 'l!oun1~1,wm'i'Yl1 7 LLUn 4 (tl'11un11n,r1) L1'111~\i111i.nn L'llfllJ1~n:il n1~1't'l~1J11111m 10240 

tmiwrf 0-2187-0908, 081-6573909 tm1m 0-2187--0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1.8 

N 0 0 

NNE 22 0 

NE 45 5 

ENE 67 2 

E 90 1 

ESE 112 0 

SE 135 0 

SSE 157 0 

s 180 0 

SSW 202 0 

SW 225 0 

WSW 247 0 

w 270 0 

WNW 292 0 

NW 315 0 

NNW 337 2 

TOTAL 10 

CALM (<0.4 m/s) 

TOTAL 

TEST REPORT 

TEST NO. 

REPORT DATE 

Wind 006/2564 

March 26, 2021 

1J7,;-'Yl 'Jl'1qJ~'Y11m11~ 1il1LfHJ (1997) ,hnc;i th::mUlJ'il1Llil 'JJ ~ 27157/15202 

'Lr1N n11L'Vl~ 'fl-lLLffit;J~1V1nm-1'llill?l~ 'l.ltl'l.l . ~ 

~11J~L'fl111'ru '1i11Jl'fl L'fl 111'ru ~-l'Vl1'f;IL~tJ 

March 16-17, 2021 

ul L'lN1J1'1.!L'Vl~11m1) 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

TOTAL % 

0 0.00 

0 0.00 

5 20.83 

2 8.33 

1 4.17 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

2 8.33 

10 41.67 

14 58.33 

24 100.00 " 

t~~~ ~a 
Chomparechate Chantaveboon ~or ,, . 

TECHNICIAN MANAGER 1d ~~ 



Mining Environment Consultant Co., Ltd. 
""""1.:: r;:'1 t., 6' a.., d'oa..-

1.J 'iit'YJ 3J "" L el it, L17 el 1-U3J 'M, 'YI ~ el W1Him 'YI it, G') ,:n n ~ 
22135 •1rnun1~Lnwn1"Y11 7 uun 4 (u1uR1u11'!!1) u'!l1~-.i1\11J1n L'll9ltmn:il n1~L'Y1Wll\11u111 10240 

tmiwn 0-2187-0908, 081-6573909 1mll'11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

.WEST 

TEST REPORT 

TEST NO. 

REPORT DATE 

Wind 006/2564 

March 26, 2021 

1J7,;'r1 'lf1flJ~'r1!in11~Gl1LfH.J (1997) ,'hn~ 1.h:;m'l,l,lJ~'lLGl'JJ~ 27157/15202 

Lf'1Nn1jL~ij'il~LLi~1J1~1~nmJ'l!ti.i;i{h1tj'W 

!n11J~ L'iJj1')nJ 'fi1 IJl'il L'ilj1') nJ 4'~~') i;J L~tl 

March 16-17, 2021 

u1L'H'IJ1J1'WLw,h1~q) 

-· ----
EAST 

,SOUTH 

TECHNICIAN MANAGER 

WIND SPEED 
(mis) -----

>= 11.20 

8.50 - 11 .20 

5.80-8.50 

3.60- 5.80 

1.80- 3.60 

0.40 - 1.80 

Calms: 58.33% 



Mining Environment Consultant Co., Ltd . .,..,,1~ ~'1 I.I,: Q.; ,loQ.; 

lJ "ilt'Yl 3J ""' tel" n "j el" Lll "'Yl A el WiHHL'Yl "@'I ,n n ~ 
22/35 '!loun1~rnvm'iori1 7 uun 4 (u111~111T1'117) u1m1fr,11.nn L'IIVl\mn:il n1~L'Yll'l~ll711m 10240 

1mtil'ln 0-2187-0908, 081-6573909 1mITT1 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1 .8 

N 0 0 

NNE 22 0 

NE 45 0 

ENE 67 0 

E 90 0 

ESE 11 2 0 

SE 135 0 

SSE 157 0 

s 180 0 

SSW 202 0 

SW 225 0 

WSW 247 0 

w 270 0 

WNW 292 4 

NW 315 4 

NNW 337 0 

TOTAL 8 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 
TEST NO_ 

REPORT DATE 

Wind 004/2564 

March 26, 2021 

1J1i;-'YI 'li1nJtJ'Yl1inTl ~~1LfH.J (1997) '1111~ 1.h::'Yl1UlJ~1"rn'1J~ 271 57/15202 ., . 
LPiN n11L'Vl5'.l'fl -.:iLLi?j1J1~1V1nm,1'l!ili,ii h1~u 

ln11J~ L'fl 11')N 'fi1Ll1'flL'fl11')N "'l,,l 'Vl'll?'I L~ tl 

March 16-17, 2021 

Speed m/s 

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

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

TOTAL % 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

4 16.67 

4 16.67 

0 0.00 

8 33.33 

16 66.67 

24 100.00 
JI 

(~t ...... Jl.~ . .. ..... .. .................. 
_,_ 

Chomparechate Chantave boon 

TECHNICIAN MANAGE 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
u~.;'Yl 13-Jd" L~"1T'rn"tar"n ~rnwzrium"vf ,;,n~ 
22/35 '!loun1~L1'1'1'1n7'n1 7 LIUn 4 (1J1'Llff1'LITI'll1) L1'111~ii1'llll1n L'll91lmn:IJ n1~L1'1'1'11l'll1'Llfl110240 

lmi'l'ln' 0-2187-0908, 081-6573909 lmR11 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

u1,;''Yl "Jl'7nJt.J'Yllin11~hrnfHJ (1997) ,hn~ th!:'Yl7'\.l,'IJ~1L~il~ 27157/15202 ~. 
tr1Nmn'Vlij'1l-:iLLi~i;i~1V1nnl-J'l!tli;i~u~u 

Wind 004/2564 

March 26, 2021 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

!Ji11J~L'1l11'JN 'fi1LJYilL'1l11'JN 4'-:l'Vl'Ji;)L~tl 

March 16-17, 2021 

" u'iL')N~1,l'n~-:i1f d1L'll1~'1.l 

NORTH 

10.2% 

6.8% 

3.4% 

SOUTH 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

17% 

13.6% 

; EAST 

WIND SPEED 
(mis) 

- >= 11 .20 

- 8.50 - 11 .20 

- 5.80 - 8.50 

- 3.60 - 5.80 
1.80 - 3.60 

- 0.40 - 1.80 

Calms: 66.67% 



Mining Environment Consultant Co., Ltd. 
"'""'1,.: '-'"1 g., t{ "-' tfo"-' 

tJ "iti-'t1 3J 'l-L'1 tel 'l-L t1 "i B 'l-L L3J 'l-L 't1 ~ B WZHHL'YI 'l-L Gl v 1 TI ~ 
22/35 •1rnun1~mvm1•m 7 LLUn 4 (U1\lff1\ITI'IJ1) LL'll1~~11nnn L'llfllrnn:\1 n1~LY11'ill\11\lm 10240 

1mi~,i' 0-2187-0908, 081 -6573909 1ma., 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

Smoke 004/2564 

March 26, 2021 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

1JTL'lru1hn'LilLLm 

,. ... 
lJn'l ru~1U'rl1\J~1L~Usl 

lJ~,;-'Yl 'll1ty~mm11~trnt-1F.J (1997) ,l1n~ 1h::rnmTmLt-1'll~ 27157/15202 

Lf'INn11L'-'il'fls!LLrtlli1~1'-'m'1lJ'l!V.~ihi~\J 

ln11J~L'el11'ln.! 'a1LJl'elL'el11'ln.! 4's1'-''l~L~U 

March 17, 2021 

LNLil~\J'll'els!Lf'INn11 

' .. 
f'l1 f'l'l1lJ'VllJLL~sl (%) 

2 3 4 5 6 7 8 9 10 

15.2 15.0 14.8 14.4 14.2 14.0 13.9 13.8 14.4 14.6 14.43 

13.2 12.8 12.5 12.2 12.0 11 .8 11 .6 11.9 12.2 12.5 12.27 

12.2 12.0 11.8 11.4 11.6 11.2 11 .6 12.0 11.5 11.9 11 . 72 

3.7 3.5 3.0 3.2 3.0 3.3 3.0 3.2 3.0 2.7 3.16 

20 

20 

20 

20 

i.ni;i131u: i.ni;ir31ur1'l1Jr)l-Jmn.l~'tlt1qu'il::'tl'tl<1"l1n'i:Nhl rn11 'l,1T'tl!l'tlt1i1u 1i11l-Jtlr::ml'!m::V1r'l.:i";jVJml'!1~i;if LV1r1'i:ufoti LL'il::~~LL'lvJ~'tll-J 

Yi .I'!. 2539 ~'tl~ n1,,,uvii.ni;ir31umrtl~'tlt1qu'il::'tl'tl-1r.i1nh:i'li.l u~ '1,11"'tl!l'tlt1i1u 

Chomparechate Chantaveboon.,,· 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""1.i:: ~\J '-"~ a.., ~oa.., 

u 1'M-'t1 3J "" rn" n 1' el "L 3J "'t1 ~ el wzrn Lm "vi 'ii 1 n v1 
22/35 'l!oun1~L'n't'm;•,n 7 u.un 4 (tl'111H111n'll1) u.'111~111111.nn L'llfl1mn:il n1~1n~ii\11111f1110240 

1mfi~,f 0-2187-0908, 081-6573909 1min, 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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 
01:00 p.m - 02:00 p.m 

24 Hours Measured2 / 

Lmax [db(Al] 

TEST REPORT 

1J~~'Yl "l!1qj~'Yl!fn11~t'l1Lt'1£J (1997) ,i1n~ 

41 ~ai 8 ~11Jt'ILEl111nl. fl1L11EILEl111nl. ,1,m-r~rnE.J 
'II 

16-17 /03/2021 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

tfh1m1t1-i't1ll-i-,i t1;1,mti1,nmh::u•½J 
(0801704,1923294) (0807422,1922703) 

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

61.5 59.3 
61.3 54.6 
61.0 54.4 
60.8 54.2 
60.5 53.7 
61.1 53.2 
58.9 50.7 
58.6 48.2 
56.9 48.0 
56.6 45.6 
55.2 44.3 
54.0 43.9 
50.9 43.6 
50.8 43.4 
49.9 43.7 
52.8 47.6 
59.4 55.4 
60.2 55.7 
60.6 56.4 
60.9 59.6 
61.3 59.4 
61.1 60.1 
60.9 60.4 
61.4 60.0 
59.4 55.6 
97.7 88.4 

TEST NO. 

REPORT DATE 

tJ;l1111,U1\llMR11Mqi 
(0807533,1925912) 

Leq 1 hr [db(A)) 

61.6 
61.5 
61.3 
61.0 
60.6 
60.2 
59.6 
59.4 
59.1 
58.5 
55.9 
55.3 
54.6 
54.3 
53.9 
53.3 
59.6 
60.2 
60.4 
60.6 
60.9 
61.1 
61.3 

61.5 
59.7 
98.2 

Remark: 1. ,, ll1'il7f1-U.7::iuLRtJ~tc;iu,r11tJ U7::n1flflrn::nTTlln17~~LL1~i!JllLLV:~'lf1~ mru~ 15 Yi.fl. 2540 

2. 21 io~tJiiu1im1i1~i-u.R1w;hn~ tJII fl!J'U.'lll.'ILL'i1'U.'1 Lil'll'11::LU!J'U. 1-241 
~ ' ~ 

Noise 025/2564 

March 31, 2021 

Standardl/ 

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

70.0 
115.0 

Chom e Chantaveboon 

TECHNICIAN MANAGE '1 4 



Mining Environment Consultant Co., Ltd . 
.._.,_1..,: i..''1 ll, tf .,_ tfo.,... 

1J 'iM-YI 3J\.l,'1 L el" L1,. el" L3J "YI ~ el 'WlHHLYI \.l,Gl ,n n ~ 
22/35 'l!nvn1~1T1vm1'fl1 7 u.vn 4 (U1\4R1\411"61 ) u.'!l1~i'1V1mn L'll91tm n:il n1~L't'IVUJV1114m 10240 

1mivni' 0-21 67-0906, 061 -6573909 1m"17 0-2167-0906 

CUSTOMER NAME 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

02:00 p .m - 03:00 p.m 
03:00 p .m - 04:00 p .m 
04:00 p .m - 05:00 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 
01:00 p.m - 02:00 p .m 
24 Hours Measured2 / 

Lmax [db(All 

TEST REPORT 

1J7~'YI 'li1ty~mm1~hrn~t1 (1997) ,hn~ 
41 Viii 8 ~11J~LEJ111lli eJ1L11ElLEl111tu. 'il'1Vi1~L~tJ 

'IJ 

16-17 /03/2021 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u';11mt -,,,tai~'IHIO~ f t11,1011 

(i;nfl'!flll11i1fl 0805395E, 1924334N) 

Leq. 1 hr [dB(A)] 

68.3 
68 .0 
67 .5 
67 .0 
66.9 
66.7 
66.6 
66 .3 
53.3 
49 .3 
46 .5 
47.4 
47.0 
46.6 
46.4 
46 .7 
47 .1 
55.3 
67.4 
67.6 
68 .0 
68.3 
68.7 
68.1 
65.3 
103.3 

TEST NO. 

REPORT DATE 

Noise 026/2564 

March 31, 2021 

Standardl/ 

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

70.0 
115.0 

Remark : 1. 11 1J1~1~um1Jfl1J1:: i1.JLff tJ~LL11::m11Jiua-::1ti11'1-lo,nnn11'11L'l'ljj 1J~ih, ~11Jth::mf!m::m1~t1f-,•w1mn11J"l!1; LL11::~~LL1 'il i 1J:ii th ::mf! 
~ ' 

TI"J!n,J,J1'1-loLtJnli'1 1 '1-lo~ 29 1r'l-lo'l1fllJ 2548 
' 

Gl: 
V. 

Chomparechate Chanta e · oon 
~?. • 

TECHNICIAN MANAGER 7.; 1aui1~'tl"":~-s 



Mining. Environment Consultant Co., Ltd. 
,....., 1"" ~'1 g,, ,r a., t{o a., 

1J "i~YI 3J "" rn" L1 "i el" L3J "YI ~ el Wlf ,HLYI 'M>Gl ,n n ~ 
22/35 '!loun1~Lnwn'i'Yl1 7 uun 4 (U1'Ufl1'UTI'll7) u,m1fr,11.nn L'IJ<11tmn:!l n1~LYJWlJll7'Ufl11 0240 

tmfiwn 0-2187-0908, 081 -6573909 tmfl17 0-21 87-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 010/2564 

March 31 , 2021 

CUSTOMER NAME 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

1J1~'Yl '1!1GJ~'Yl1in11~hnuu.1 (1997) ,hn~ 1h:mu.u~1Lfl'l.l~ 27157/15202 

41 ,ui 8 ~11Jf!L1)111lli ~1L1HJL1)111rn ,J-:J'l'l1~LfltJ 
" A O &.,, ff' !' A 

1m 1ru~1"n ~-:J'i!Jtn L 'l.11~" 

March 16, 2021 

16.00 u.. 

MiniMate DS-077 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 35 25 29 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.479 0.559 0.495 

PEAK DISPLACEMENT (mm) 11 0.02153 0.01713 0.02542 

PEAK VECTOR SUM (mm/sec) 11 0.979 

AIR PRESSURE dB(L) 11 108.0 

TRIGGER11 VERTICAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

(L~3Jrhm1uu.tin~11:ium13Ji'1,1,~:;Lfi1l'l,l,Lde1m13JL111lU.111fl (PEAK PARTICLE VELOCITY, PPV) ii~1£'-:1LL~ 0.254 mm/s) • 
Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership Registered Lab No. 1-241 

Chomparechate Chantaveboori 

TECHNICIAN MANAGER 



Mining. Environment Consultant Co., Ltd . 
....... 1 ... ~1 g.,.: .... .:o .... 

1J "iM-YI 3J '"" Lel \,I, 1"Hl '"L3J "YI ~ el t,t,SZHHLYI \,I,~ \11 n ~ 
22/35 'l!avn1~L11vm;•111 7 LLVn 4 (li7\lll"l\lTI'!fl) LL'll1~ii1,u11n L'll91117~n:iJ npL11'l'OJ1'17\lm 10240 

1miVi,i' 0-2187-0908, 081-6573909 11111m 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J7,;-'t'l 'll1tlJ~'t11m71"thrna tJ (1997) ,l1n~ th :'.m'IUJ911"Lfl'l)~ 27157/15202 

41 v,)j 8 ~11Jfl LBTI1t\l. !i1L11man1m i~'Vl'l~Lfl[J 
" 

u1nmi·w1~ L'VI qj 

March 24, 2021 

March 25-30, 2021 

Grab 

Unit 

-

NTU 

mg/L 

mg/L 

mg/L CaC03 

mg/L S04 

mg/L Fe 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result2' 

pH Meter 7.0 

Nephelometric 27.2 

GF/C & Drying 103 ° C <5.0 

GF/C & Drying 103 ° C 586 

EDTA 290 

Turbidimetirc 317 

Phenanthroline 0.171 

Lab-W 016/2564 

April 1, 2021 

March 19, 2021 

8:30 AM 

Clear 

Standant11 

5.0-9.0 

-
-

-

-

-

-

Remark: 11 mm;i1'1.4flmt11v.J1th~'l.4 (th : Ln't'l~ 3) 1h: mftfl~m11.m11~~Ln~li'mJLL~~'l119i ,i,uu~ a Vi.ft . 2537 
"' ' 

21 ia~tlfiu1im1 1J7,;-'t'l L5'1.4111"B'l.4UJ'l.4n LLa'l.4i LLfltJBn~a~ ,hn~ Lfl'lJ't'l:'.LU[J'l.4 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining. Environment Consultant Co., Ltd. 
""'a., 1""' ~'1 g., ,t a., ,to a., 

1J"i~'t1 a..JU\I Lel\U1"ielUta..JU't1 ~elW.lHHt't'l'M>Gl ;nn~ 
22/35 'l!Oan1~Lm-m'i'Yl1 7 uan 4 (tl'T11a-1u11'!f1) U'!l1~111·,ui1n L'll9llmn:il n1~Ll'l'IUJ~1um 10240 

lmivof 0-2187-0908, 081-6573909 lma-11 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

tJ~,;'Yl 'li1t!J~'Yllm1"ithrniw (1997) ,hn~ 1.h::muumLa'JJ'Y127157/15202 

41 'Vil.) 8 vi1tJi'lLEJTI1m fl1Llle1Ltl111m ,l.:J'V\1~ Li'ltJ 
" 

March 24, 2021 

March 25-30, 2021 

Grab 

Unit Method of Analysis 

- pH Meter 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L GF/C & Drying 103 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetirc 

mg/L Fe Phenanthroline 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result31 Standard11 

7.5 7.0-8.5 

9.05 5 

<5.0 -

366 ~00 

225 :'.5300 

16.2 :'.5200 

0.176 :3).50 

Lab-W 017/2564 

April 1, 2021 

March 19, 2021 

9:00 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-

:'.51,200 

:'.S500 
:'.5250 

:'.51.0 

Remark: 11 111~1~uflm111vni'1m~1a'Y1Hu1tm1 1.h::mf'lm::m1.:1EJ~ITT'Vlm1ll o.uu'Y112 vu. 2542 (mm<tfn1"V1u~r1L'Vlll1::Hll) ... ' ' 
21 l11m;;1uf1m111~ii'1m~1a'Y1l'li'ui fofl 1.h::mf'lm::m1.:1EJ~ITT'Vlm1ll o.uuf112 Vi .fl . 2542 (mm<tfEJufollH'1H~) 

,u 'I 'I 'I 11 'I 

31 ~El.:JU~tJ1im1 u~,;''Yl L5u\11EJUL3JU't1 LLEUt LLi'ltJETI~tl~ ,'hn~ Li'l'JJ'Yl ::LUUU 1-029 

Chomparechate Chantavtiboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""1.C: fit'! 41,, 6' QJ 6'oGJ 

1J'jti-YI 3JU'1 LelUL1'jeJUL3JUYI ~elWlHHLYl"Gl \l1n~ 
22/35 'l!aan1~L't'l!'m1'r!1711an 4 (tl'11un1,1n'l!1) 11'111~111~mn L'!lt11mn:il n1~L't'IVUJ~11,1m 10240 

tm,r~,f 0-2187-0908, 081-6573909 1m111, 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 018/2564 

April 1, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

u1,;''t'l 'l!1fll~mmi-thrnau (1997) '11nfl 1.h::mi.nT911L£1'llvl 27157/15202 

41 'V13.l 8 9l1tJEILEITI1m ti1Lnman1m i.:,'Vl1 flL£ltJ 
" 

J1mY11a'l!11'l!u.u1u.~anfl~t.J1::'t111 
' ' 

March 24, 2021 

March 25-30, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

March 19, 2021 

10:00A.M. 

Clear 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Remark : 

Parameter Unit Method of Analysis Result31 Standard11 Standard2J 

pH - pH Meter 7.7 7.0-8.5 6.5-9.2 

Turbidity NTU Nephelometric 17.6 5 20 

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

Total Dissolved Solids mg/L GF/C & Drying 103 ° C 334 ~00 :::;1,200 

Total Hardness mg/L CaCO3 EDTA 205 :ssoo :ssoo 
Sulfate mg/L SO4 Turbidimetirc 176 $!00 :S250 

Total Iron mg/L Fe Phenanthroline 0.242 :so.so :S 1.0 

., .i, ., Al • I - .l .. • .I 11 :1J1Y11.i-1u.t1mn1Vh\1tJ1fl1£l't1 L'l!tJ1 flfl ui-::mflm::'t1"l"1-rnflITT'Vln71!J UtJtJ't'l 12 Vi .fl . 2542 (Lnm'l'ln1'Vl\4fl't1L'Vl3J1::a-:iJ) .. ' ' 
21 :- .i, ., Al .I - .I .. 1 ) !J1911,1'1\4flmfl1V'l\41tJ1fl1£l'Yl L'l!tJ"l" flfl ui-::mflm::'Yl"l"1,1€191ITT'Vln7"l"!J UtJtJ'Yl 12 Vi.fl . 2542 (Lnnl.'11€1\4 El!Ja',Ja'fl 

,a '\ 'I Ill \I q 

31 ~ a.:, t.J ~ u1im,- u1 ,;''Yl L5u.hrnu.Lli'u.rf LLEIU.il LL£l tJEITI91EI~ '11nfl rn'll't'l ::Luuu. ,-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
..,..,..1.,: ~1 i.J ~ a..,, ~oa.,, 

1J ,.ti-'t1 3J "" tel \.4, 1 ,-el \.4, t 3J \.4, 't1 ~ el W1HHm \.4, Gl ,:n n (Pl 

22/35 'l!Otmp1,ivm1'111 7 Lwn 4 (tl'1-.i111wnir1) U.'IJ1~ii111inn L'll9llrnn:i1 n1~L'1\'i11111-.im 10240 

tmiwl'f 0-2187-0908, 081-6573909 tm111, 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 019/2564 

April 1, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

1J7~'Yl 'lf1qj~'Ylnm1tia1Ll'HJ (1997) ~111~ 1.h ::mu.u.ii-La'JJ~ 27157/15202 

41 'l'\11 8 ~11JRLel1"11tu. 01L11elLel1"11tu. '\1-:1'1'\1~LR!J 
" 

'lt11J1.i1R'lf3J'JfU.U1UL'l'\~1L'l'lni . ~ 

March 24, 2021 

March 25-30, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

March 19, 2021 

9:30 A.M. 

Clear 

Item Parameter Unit Method of Analysis Result31 Standard11 Standard21 

1. pH - pH Meter 7.8 7.~.5 6.5-9.2 

2. Turbidity NTU Nephelometric 9.05 5 20 

3. Suspended Solids mg/L GF/C & Drying 103 ° C 7.8 - -

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 332 ~00 ::;1,200 

5. Total Hardness mg/L CaCO3 EDTA 220 ::;300 '.S500 
6. Sulfate mg/L SO4 Turbidimetirc 17.4 ::;200 '.S250 

7. Total Iron mg/L Fe Phenanthroline 0.185 :S0.50 '.S 1.0 

Remark: 
1/ :- .i, ., A1 tl - d .. • d m.i1;i-iuflmn1~u.1u1~1arn'Jfu1 nfl 1::mflm::m1-:ie1.iITT'l'lm111 O.lJlJ'Yl 12 ~.fl. 2542 (Lntu.'Yln7'1'\U.t'YlL'l'l3J1::ff3J) .. ' ' 
2/ :- .i, ., A1 tl -.i ' 1 m.i1"ij1'1,1,fltu.111~U11J1~1R'Ylb'JflJ1" 11ft i-::mflm::'YlTI-:JeJ.iITT'l'lnTI3J Q,lJlJ'Yl 12 ~ .fl . 2542 (Lntu.'YleJU. R3Jff-:lff.t) 

"' 'I , 'I 'U 'I 

31 io-:itliju1in11111~'Yl L1iuhrnu.L3Twn LLe1ui LLaue111.io~ ~111.i LR'JJ'Yl ::Liiuu 1-029 

?. . 
Chomparechate Chantaveboon ., 

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

..... ., 
mgim

3 
PP'Jl mg/m

3 
ppm mg/m

3 
ppm µg/m

3 
ppm mg/m3 ppm 

1---------4-- - 1---4--1--

1'.lifll1,J11il "Jvl 

Carbon Monoxide (CO) 34.2 3q l 0.26 9 - - - - - - Non-Dispersive 

Infrared Detection 

Nitrogen Dioxide (NO2 ) 

Sulfur Dioxide (S0
2

) 

Total Suspended 

Particulates (TSP) 

Particulate Matter 

< 10 microns (PM-10) 

Ozone (03) 

Lead (Pb) 

0.32 

0.78 

0.20 

0.17 

0.3 

0.10 

0.30 0.12 0.10 

0.33 0.10 

0.12 0.05 

1.5 

I g/ g/ r::J O .d. Q.I Q .Q 

: mm 1 l.a 'U lJ 'U 'W 'U tl -I f111/fll'\.!'J UI Vl fl1 llJ fl 'W 1 m 'H.11 mtr ~ ru '11 .!:JlJ 25 IM tr11 •1m I 'lWfl 

- Chemiluminescence 

0.04 Pararosaniline 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

Chemiluminescence 

Atomic Absorption 

Spectrometer 



' 
!~ei.:i n1ttu~iJ1~1~1u o 111r;i, m~'llcle:irJ~t!'Q~e:iei-:i ~1n11~hJ 1J~ tt~eiclem'tiu 

'tl1 ficJ~l Wl~ \91 llJfl 1 llJ h-1 l.Jl~'Jl t!J. cl. !l rf '11"! 'j~ 'Jl'.ll'tlru ru~ -d-.11'Et'~lJU 'fl~ 5fl'lflf1Wfl1'\ll 
V V • 

d tJ} t q ~ d I ~ • ,I ,::t 

'f'f-.1U1\9l'n'cl'-lll'11~4lf1\il VUY. 19ici.Gl'lci. '.iJlJ'U<;J'.i17fn'.ifn"~'Vl'.i1'11'Ylcllf1'1"1'~'i l'Vlfl 1-w Tamm:: 

~~Ln\Pl~lll.J 11Plafi1uu~i.J1'UtH1m1J~m<J11rn1f1111r1111.1"'w1:1 m,~ 1f!Bfl'J1lJlM'W'ltet1,ie'1 . 
flW~fl:i"a"lJflT~iun\9l""6lJmi'3'll7~ rirn1JIPlm~·Hnum11fl1Jfll'itl'fi'Dt1Nu'f\~o~-.1,11n h-11ll 1Ji;i 

q • ' 

A 1 a. Iii 9.1~ , WI J 
11·n1vev'l1u r:i~'1,1e 11h.J 

,, 
-uei GJ °l'wll'.l:;m i1 

C~ Q.I CV ~ • ,t 1 

1livl'1':l'il1\'.>1U1.J'U'J~ffJll-Jo/11JU'GY'~ (Smoke Opacity Meter) 'YllJlr.ffl17>J17 

iim1~111m1 iwn''JJ 'lltJ \JN 'U ~~v 0,:i 1 YI ol~fll'U eJ ,rn ff-1 ~ 'V1 ~~ ~TWN 'W i:\~0 -eN ~ti fWl 'fl L 'Ul '1111 'I-! 
"' '\ "' 'ti 'U 

!'fl j v..:iifo ~ -111'! ~11il'W11ibo g.l tl cJ'fl ~ 

' 
"~ifo11vi"11u1'~ rrrnJ1-uii~'l-t'lle:i-:iil'l-rn::;eie:i~" '11lJWrl17l.!17 us. EPA 1li'Vi 

I " 

cJ. Determination of Particulate E. sion from Stationary Source 
1 • ' . ,, 

II ,, ,, -~l 1 .,. ' cl I Q .::1.111 141:l ~ fU 

'lJij ~ fl'J1lJL'IJ1l'IJWll6~r{W?l~6'eN,J1fl 'N All m1 '\1'.if!El6El11'W"1 U.llJflU;JvJi;'l~'i::'JJlJ 
' .!I SI c::l 1 d ,d .Q. 1 'i I 
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.----------MINING ENVIRONMENT CONSULTANT CO.,LTD _______ _ 

., "' 
1::~1.J!tltl-l [dB(A)] 

I. ~~~rnirv-:i~-:J"!~ (Lrn,,) < 115 

2. ~~~'IJLfltJ,m~~tl 24 f:i l l.J (L.q.24 hrs.) 
----------'-----------------.J 

< 70 

CV .ct o .a!i ~ 

iJl~'JflU1::~11.JttltJ-lill0011Yllll1iJfl~'HU 

~ 

i1-AvJtYUt1l~'111ttija~i; 

r------------+-----------------+-------------, 

(Maximum Sound Level, Lmax) 

rm hh..:1,urn~fltit1M'W 
(Equivalent Sound Level, L.q.24 hrs.) - ~~~rnRv-:im~v 8i'111.J-:i 

~-------- ___ _ _j__ 
(Equivalent Sound Level, Leq.8 hrs ) 

---'----------_J 

L----------~-------------·-------------



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

V ~ o ~ -C:t. 

~ 1v1 'J t 1 um 1 inrn u::1 n au m flfll'J'Ylll 'H11 t1~11u 

' .. .. 
fl11J.u·h,.1e>•Ul"ii11fl 

., .. ., fl11iltl fl11'1JilA fl'JUIQ fl11Jll-,'J'IJ6·U>1¾i11fl fll'i'l.lilA .. . 
<i'laii1J1v11~e>11-nrb (i'iaii1J1vt'.i) ... . (i'it1atJ1m~a1uTrb (iiaatJJvl'.i) (l~'.ivl"ll) (!~'.ivl91) 

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 I 0.40 25 31.4 0.20 

6 12.7 

I 
0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 I 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 



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

. .. 
dB psi ...... 

NiU11m11YllnM'Ul.l 

180 3.0 r,.,{, .. a,,,w 
j, 1 f 

170 0.95 1::11m,-··,l'u lntylli'lfl 

160 0.30 

150 0.095 t 'J::11fllli'lfl1Jl,H11'W 

140 0.030 ti 1 tr~ t!i'I ~ t,l! fl t!'IJ 111 YI II a:: fl') 1 lJtl a e) ~ fl EJ I) 1 fl fl,, 't11~ ltl ,rn~tl l ::1'1'lf!ffl11 j6 llJ1 fl 1 

(Occupation Safety & Health Administration : U.S. Department of Labor) vm.ifoii 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 r11-r:.:i();1<1~ -cr1'11nnumiJei-mi'IJei.:i1h::1'1'1f!ffl1{iJ · 1lJ1mvellJ11Ji~ (USBM). TRP. 78 

?., aximum) 

130 0.0095 ti ~tlav1 ~cJt1T11t1i'I Li'IEJff7Uflfllll'11iiv-mi 'IJV~i.h::mf!ffl11ilelllJlm (USBM. TRP. 
t -

7 Safe Level) 

120 0.003 ti~~1ilJ'l111 imh1;11i:1-w i-wmwlJ1fl 'lw-w~ei1i!v~1i:11.ma1u ,u"l 

120 0.003 ~ :~Jin 'l~i'1Jfm!ei.:i1fou 11a::~,tJ:~'!fl~th'l1 fl"!'IJt11t111a::m1J.Jtlavi'lnEJ111nm, 

-ii·1.:i1-w 'lleJ ·tth::1'l'lf\'ffl'li'Jei1111mEJalJ!1J 1lh.i m1-ii1~,u~eJ1i1v~fiu 15 u1ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti, ,. .:i ffi'I~ ·J1uflff'IJtll'W!la::,immJ i;1 e)~ftEJ,Jl flfll ~ l17.:il'W '1Jel1ltl1::1'l'lf!fl"'11l jelU.J1fl1 . . . 
v-ei uf-ui~ l•uf11 :i l17~1'W•i-ein1-ei ~ 8 J-:i im (OSHA, ! '1axi.mum For 8 Hours) 

80 0.00003 . 

ihn : 1ei fl m, ,h:: flel1J m, fflJ1!'U 1 2'.i4 l "1Jlflrn11i'lei~tiu r-rnm::'l'lm1flm1 H1fltJ1::1Di'l 1tmumil-ei~1d1rn::1'11ueJ.:i-n'U 

, 'Utl'J::llll'l''l'l'lcJ" fle).:)fll'j IM11'eNll1 fl'JlJ'l'l1'VW1fl'.i1i'Jtli 



MllJ-IING ENVIRONMENT CONSUL TANT CO.,L TD. 

I. 

5. 

= V 
fJOlill'l'fU1 

fi flnuml::ltl' (Colour, Odour 

and Taste) 

~Wl1!1ii (T~!llpcrarure) 

.,. . 
R1 11Jt1J-u n~,;iua::,n~ 

u1afi (BOD) 

U1Jtlii11unq11 l11ayfofo,,f~'111Jf! 
(Total Col:form Bacteria) 

7 1 t11Jfl11ifoncj1Jtlflec11Aiirla11J 

(Feca l Ccliform Bac teria ) 

8 "t-1.mr:..i (N0
3
) iuw .. i-:io 

iu 1f'l~mi 

9. I lltJll 1im1uu (NH
3
)iu"Hti,u 

J 1u 1111WJ1J 

10. 1 Yluvc1 (Phenols) 

1 1. l lcl~ ll,i ~ (Cu) 

12. 

13 . 

i 4 . 

15 

i6. 

17. 

18. 

19. 

20. 

21. 

UfHnll (Ni) 

llJJ~fl1iirr (Mn) 

ir~n::n (Zn) 

ll fl fll iiU ll (Cd) 

(Cr Hcxavalcnt) 

-thtll1~~l11Jfl (Total Hg) 

1nrn~ (As) 

hu11u~ (Cyanide) 

f11JUUtllll1l'l7'3~ (Radioactivity) 

· ti1f 4auen'l'l1 

· fl1l~ffttJlll1 

V W 

in~l!1Ui-JW.fl1vt'l.hluuini~'41N'l~u 

P20 

P80 

P80 

P80 

. 
ltlllD 

0 

C 

lJOJn. 

., -., 
lelU'l.lclUJ 

100 :un. 

JJflJll. 

11Jfllfltl11ll/a. 

1101a. 

I 
I 

1i 

1i 

1i 

1i 

1i 

1i 

1i 

1i 

'Ii 

'Ii 

'Ii 

1i 

'Ii 

'Ii 

1i 

1i 

1i 

1i 

1i 

'Ii 

'Ii 

1i 

lflQl'nftlltl4Rq~ipi" flliltmiru~tl'J:::UITI 

t)tllll nniummn W,h:: imn1 " 

2 

5.0· 9.0 

-.i:: s.o 

1h::un1 

3 

, 
1i 

5.0· 9.0 

>I.5 >2.0 

:15,000 :120.000 

,h::um 

4 

5.0·9.0 

~2.0 

>4.0 

1'- 1,000 ,4.ooo . I 

S.O 

0.5 

0 .005 

0 .1 

0 .1 

.0 

Lo 

0 .005 • 

0 .05 •• 

0.05 

0.05 

0 .002 

0.01 

0 . 5 

0.1 

1.0 

0. 5 

5.0 I 5.0 

0.5 0.5 

0 .005 0 .005 

0.1 0 .1 

0 . 1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0.05 

0 .05 

0 .002 

0.01 

0.005 

0.1 

l.O 

0.-005 

0 .1 

1.0 

1.0 

0 .005 • 

0.05 •• 

0 .05 

0.05 

0.002 

0 .01 

0.005 

0.1 

1.0 

0.005 

I 

s 

rt mi 1ff'1 ,,;,rm,:: ff rl 'l'nl~nii 

- I I ~11 a1irnJ11lJ~ (To ta l I I 

I j Organochlorine Pcstici<ics) I I I I 
1...1 __ _,_ ____________ .J.. ___ ...1.-_____ ,__ ___ .._ _ __ ..,_ _ _ _ ,__ ___ .._ ___ J 

22. 



fo\'tr 

23. 

24. 

25 . 

26. 

27. 

28. 
I 
I 
I 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

~lvl'~!ltltJtlU'lll'CJ1iumra~J1ib~u ' (~6) 

111w..{n1li~q~qY131 
fl nmmni~1h::un1tioumnh 

ftltlH 
I fllMnnli1h::Tow 11 

fl wn n•nil' . mna 
aoA ,h::ut11 1h::,n,1 1h::un1 11,::UITI tJ1::U1TI 

1 l ? 4 5 

~~n (DDT) i1J1tiwi'11/l':. 1i 1.0 1.0 l.O . 

urn-,i-ru~tfoYl1 (Aipha-BHC " 1i I ).02 0.02 0.02 . 
• I 

~Mlli.. (Dieldrin) .. ll 0.1 0.1 0. 1 . 

6Zl"l\J (Aldrin) fl ll 0.1 0.1 0.1 -
' 

L!!UfllfH'lti{ua::unJ,i111a-o fl 1i 0.2 0.2 0.2 . 

fi 1fo f1 h~ (Heptachlor 

&Hcptachl or cpoxide} 

ltJ\Jl'l! 'U (Endrin) fl !i l ll,!'1:J 1109111 lll'IU ,~~n1JnflU . 

I I I i 91 n ;nnmn 1h"Ht1" 

fon 1h::nlf'fflw::m·rnm,i~:n~ai,11ul-i~~,~ ... U'!J~ 8 (YUi'. 2537) €)t)flf, LlJfl1ll.JlUl'l7::n~UOJty~ri~,n!lJ 

uci::fm.11fJtllfl1-Wkm1 .~, .. wu~-i~'Dl~ Yi.ff. 2535 la-i ii1i1u'it111T1~ 11io1u.1111Y1tl·1 iuuttri~J,fl,fiu 

~.;:;l!~lun~n1Jn4t1.Jf·iJ l -..umh::n.ff..t.111 H'1l 111 PlcP-i~ 16-l ft -' "liJii 24 f1lJfl1~'Ui 2537 

l1l.lltlll1"J : 1/ m,uu-nh::Lfll1Ui1fl,:n.n~1~'U 

1h ::m l't ii 1 Mu r; mni-i.J,ii fJ oi1m,.J1iitrml'IT111J11, w~~1 f!m.1, 1,r;nmf ,i~ ,i ,nn,i m 11tf!flU :i :1m1 

1rn::i'f1lJ1lOl~U,h:: 1aw1~0 

I) nl'S~1.1111flu~::11nm1 if'IU~EJ~r-hum'S'lil1io h:'1m11un9iriou 

. 
3) nm1'-tfmh::1Juiim1"u~o-luiiri-nh 

1h::urnil 2 Mun ll"r!n-lJ1~Mfmf,,f_,lllflt11lmllJ1J1~1h::Lfl Uft::n'llJllfllVUih:: 1uwl~O 

1) rm f:ll1Uullm::1J1fofl 1flu~a~fl1um:1'ii11fo 1,t1~11J1Jn~rio,.urn::H1um::muml 

,r utl'{~ r ml'IJ1-k1i1.lfieu . ., <-, <. 
2) f1 H 0'4lf11H1'mu1 

3) f1l tl1::: q . . 
4) m iwu11rn::timm-nh 

1h::urn~ J 1f.11fi 11'\'lft-l,i,ii,~foJ,i-llllflOllmrnm-i,.h::urn 1m::ITT1Jllf:llilul11:: lvw1~EJ 

1) nl"5f:l'U1f1Mcl::1J~1.nfl 1 fltJl'l6~fi1Uflll<iilt4'e 11flm11tln9ino1.mn::r-h1.1m::1J,Ufl1' 

lli'm.Jl ~fJW1ll'IJ1-i1111rieu 

2) fll lfl~911 



Ml~ING ENVIRONMENT CONSULTANT ':O.,L TD. 
I . . 

1h::1flY1Yi 4 iAuri. 1111ri~J1~iMmf1i.n-nnti<Jmrnu1~1.h:;1flYJ 1rn::~l1J1l0l1li.nh:: 1o~r~{) 

1) n 1l ~ii hiflua::unt1fl 1flu,a~H1Ut11l"M"k-ic1l ltl91llJUflAOflllui,::fl1um::muml 

~~U'Ul lf}ntml'IJ1i1 hlrleu 
2) fl1l~flff1l1fl1l1J 

,J'.i::ltlYI~ 5 itu.i 1111a.:iJ1~iMuJ,i-:'Jlflf)IJffillJ1.;l~th::um 1m::rfllJl'Hll,'.J1.n.h:: 1uw,Yio 
fll'.i lllJlfllJ 

2tfill1lJTlftl1Jl~'.i!llJl~l'll::1uu'l-ta~J,u'.i::U1'11~ 2 - 4 t1'r1SUlllHi~J11h::u1Y1~ \ 1ir1~i.1tlm11 
I • • 

1i'.i'.i11~,;; 11a::mni-nii1b::urnri s iiiti1111.1T1fi1 

3/ fll DO l~lJlflW'¥!1Jl9''.iJl'U~l~Tl 

1i 1~ui,J,111J1i'.i '.i lJ 'lfl~ 

1i' ~w11~ii-.i J,r.f 111:: .i'o~ iiil!.:in-i1qt11l1~ii<;111Jli'.i'.i1J'ln;1n14 3 o.:it'f11'!fcHiun-

• J1~ilm1 um::i,:hn,J,iv~ CaC:0, iii1nun11 ioo iin ~nf1ni-c1EY1'.i 
' ~ 

C 

P20 

P80 

, r d r /0 • .., 1 •"" : ,d d • • ,d 
fl 11tJ0 11~ u 1 'Ylft'.-~ 20 111nn1'.if111.nru~nau1-.i-.i1l'l~l1lJAYllfl'U1J1.i1--i11~ouot11-.i,1an-1 a-.i 

fi 1i ,Jo{19i'W '1 m,~ 80 lllflf11'.ifil1J1tui'ltJUl-l,.flJ~l11Jyl~ln1J1Jl ;\ -:rn1m)1Jc)umiv,i!v-.i 

lJll . iinnnm 

MPN ,~:u.i:j_1eu . l1!tJ Most Probable Number 



fJ01ii'n11ru:: 

l'll•lflij 

,; 
Tll.J l 

I 

Ml ING ENVIRONMENT CONSULT ANT CQ.,L TD. 

n (Colour) 

fl11ll'lllJ (Turbidity) 

ftlfl"lllJlUlJOHl-fi1. (pH ) -

11160 (Fe) 

Yl0•llfl• (Cu) 

ir.n::n (Zn)" 

i<'lll1A (SO) 

m:0111-1 (Cl) 

l'l~oo 1l91 CF) 

I 

hi.mfl c:o,i_ 
fl1llJn5::,n:nnrnA 

(Total Hardn::ss as u ·a,) 

m 1JJm::ihrn111 

(Non C::,.-bc1.atc Ha.-dncss as 

CaCO, ) 

11; u,wrr,~ ,irnlJflnn::: ?'l ,a 111 

(Total Dissolved Solid';) 

rm ,11~ (As) 

hm1lu,1 (CN) 

'1::f11 (Pb) 

thon (Hg) 

umuiiuu (Cd) 

iriLU(JlJ (Se) 

11mfl3lim111vrn 1Au1r 

Standard Plat<! Count 

frrnVt3 iifln11n1J faun 

Most Probable Number of 

Coli form Organism (MPN) 

o.lfl 1r, (E. Cel i;-

I 11<'11~UlJ•1fllJO<'I~ 

1ru1vm1lJ~iJ 

(lJOJll.,.mg/1) 

1fl li'lU~(l 1\U.'ru. 

(Colonies/an') 

4 " d • 
tOlJ .'l'C .!O". flO 

100 ZllJ.'~lJ 

I 
j 

5 

5 

7.0-8.5 

J-0.5 

1-0.3 

:, 1.0 

J-5 .0 

:,< 200 

J- 250 

'1-0.7 

;,- 45 

,. 00 

1-600 

,-500 

<2.2 

flllJlYl"ljpU 

15 

20 

6.5-9.2 

1.0 

0 .5 

1.5 

15.0 

250 

600 

1.0 

45 

5UO 

250 

l.200 

0.05 

0. 1 

OM 

0 .001 

0 .01 

0 .01 

1h::mrrm::11-n~~.irr111mrn \'.lu°1J~ 12 (YI .fl'. 2542) evnmJ.Jm111hnr ::n,iv{!!o];iJ11J1~m1 ·ref'!. 2520 t~o~ 

n ll1 'U rll1 ~fl1f1 Ill ~Ile'\:; lJl 'j ms 1-u'l'l 1-l1'll'lf115 ?flrti' 1J m, ti 0-lO'Ul 11-l t'l'l"li 1l ni r{iJII ?,:; il O~fllJ a .m ')fl ftOllttilJl1\I 

~-ri11vf1u11-u-lffOll'l!n11111wun1:11 ifllJ 112 ,ieu~ 29 .:i tl.:i'lu~ 13 t1Jll161J 2542 
\ . ' 

11llltlll1~ : )- 1iilf1tlff)l 

,, . 
< tHJUf111 



I! ' L. fllrlV-.'l-!1fl'fi 4 



,..I .ct ii ,t:!t -=!I ~ ~ d ,C: v 
vll '.i l-3 tf'.i 1J'.i ltl fll '.i I el f)tfl '.i tf ellJ I 'YltllJ fl11 )Jtl flvl el,:j 'U el,:jl fl'.i el,:j)J el vi '.i1111YIU 1:1~ vl'.i 11111 fl'.i 1~ 'ttflWfl wm .:iU1Ylllel)J . .. . 

1lflfll 1Vl"nil'Jvl 

Ill WI nil 'lvlfl ill.fll 't'Hl 1 I) 1 ft 1 u '1n, fJl I) .1 ft 

- Total Suspended Particulates 

- Leq. 24 hr 

., ., "' 
1111Vl"nil'Jvlll'i·HTUff:l:l't'll'lU 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

"' "' ., ltl 'il'l.:JSUlVI 'nil 'Jvl 

.;. • 4 

,Hlltl'HM lHl 

- High Volume Air Sampler & Blower 

- No. 20, 20 

-No. 21, 21 

- No. 22, 22 

- No. 25 , 25 

- Sound Level Meter SIN 122021 

- Sound Level Meter SIN 122023 

- Sound Level Meter S/N 122028 

- Sound Level Meter SIN 162033 

- lnstantel Model MiniMate DS-077 SIN 

5279 

.;. 4 ~ ,! 

ltl 'il'l .:J SI l'lvl 'nil 'J ltl'i l::: '11 

- Electronic Balance SIN. 14245322 

I-----------;:;-.--- ---------------- +------------- --
~ ' . 

f)l1Vl"nil'Jltl11 :l: '11flillilll1Ul 

l. pH - pH Meter SIN JC00085 

2. Total Suspended Solids - Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493.06 I 3 

3. Total Dissolved Solids - Electronic Balance SIN 12285 10730 

- Hot Air Oven S/N 8493.0613 

4. Sulfate - Spectrophotometer SIN 752Sl2006 

5. Total Iron - Spectrophotometer SIN 752Sl2006 

REPORT: MM __ Cl : CHANYUDKANSILALOEl/202 1/MAR/CAL.DOC 



AIR PQ1r,LUTION MONITORING EQUIPMENT 

TISCH ENVIRO"tt~AL, INC, 
1'45 SOUTH MIAMI AVF.. 
Vll.l.AG!.,OF CLEVIS, ·OH 45002 
5 t 3.4tl7 ,9000 
877 .263. 7610 TOLL FREE 
513,467.9009 FAX 
WWW.TISCH•EMV,COM 

ORIFICE TRANSFER STANDARD CERTIFI.CATION WORKSHEET TE-5025A 

Dat.e - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch Orifice I.D. -

983362-0 
1413 

Ta (K) -
Pa (mm} -

298 
748.03 

-------- ----====-----===========================-------===------------
METER ORFICE 

PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF 
OR START s OP VOL!JME TIME Hg H20 

Run# (m3) C.3) (m3} (min} (mm) (in.) 
-------- --------- --------- --------- --------- ---------

1 NA NA 1.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4.00 
3 NA NA 1.00 0.8880 7.9 5.00 
4 NA NA 1.00 0.8450 8.7 5.50 
5 NA NA 1.00 0 . 6970 12.7 8.00 

------------------------ - ·------------ .' · --- ➔- .- - · - --------- - .-':---- ~/ . - -------

DATA TABULATION 

(x axis) (y a,· .:..s ) (x axis) (y axis} 
Vstd Qstd Va Qa 

-------- --------- ----- .. ---·p- --------- ·--------- ---------
0.9800 0.6945 1. rn3o 
0.9760 0.9809 1. 9'842 
0. 9738 1.0966 2.2184 
0.9728 1.1512 · 2.1:267 
0.9675 1.3881 2. £f061 

0.9957 
0 .99:16 
0.9893 
0.9&83 
0~9830 

0.7'057 
0 . 9.966 
1 .. 1141 
1.1696 
1. 4103 

0.8926 
.1.2&2·3 
1.4.113 
1. 48'02 
1. 7852 

-------------------- -- -- ----- --------- --------- ----------------- ----
Qstd slope (m) = 
intercept (b) = 
coefficient (r) = 

2.02255 
-0.000 92 
l.00000 

Qa slope (m) = 
intercept (b) = 
coefficiept (r) = 

1. 26649 
-0.0 0058 

1.. 00000 
- ------ ..... -- - - ----- -- - ----- -· .. ---- - -- --- --- - - - ------ --- ---- - -- ----- ------
y axis = SQRT (H20 (Pa/760) (.298/Ta)] y axis = SQRT. [ji2Q (:Ta./Pa)l 

CALCULATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg ) / 760] (298/Ta) 
Qstd = Vstd/Time 

Va = Diff Vol [ .(Pa-Diff Hg) /Pa] 
Qa .. Va/Ti-me 

For subsequent flow rate calculations: 

Qs t d = . /m{ [SQRT (H20 (Pa/760} (298/Ta})] - b} 
Qa = 1/m{ {~QRT H20 (Ta/Pa)] - b} 

\ 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ElfvlROMENTAL, INC, 

145 SOUTH MIAMI AVL 
YILLA!iE or Cl.EVES, OH 45002 
S13.4S7.9000 
877.263,7610 TOLL FREE 
513.467.9009 FAX 

WWW,TISCH·ENV,COM 

5.0 --.......................................................... ....,.,.,.,.,.. ....... ......,......,....,...,.,.,.,......,.,....,.,.,......,........,.,.,. ........ .,.,..., ............... .,.,.,.. ......... 40 

4 .5 .LLI.W.~I-I-U.LLI-I-U-~I-I-U.LLI-I-U-41-il-l+l+l+~l-l+l+H-41-il-l+l+H--H+~~+H-+-i-+l-l+l+H-+-l--l-l-Ul~+I+~ 36 

4.0 j.UJ.1.U.LLIWJI-I-U-U,l..~.LLIH+ll-l-+I-U+:l-l-+l+U-141+1+1-Ul+l+H+I.LLl~l-l-+l.l,.l.+,~JJ-1.U.UJJ-I.H+I.LLIWJ~ 32 

3.5 ++l-~l-l+l++-1-l+Hl+HH+l~-H+l+H+H-H-H+H-H+l+++H-H+++H+ll+H++-Hl+H+H-H-H+l+++Hl+HH+lfH++++++- 28 

3.0 24 

0 
N 
:i: 

2.5 20 :S. 
:t: 
"' = -8 

2.0 16 

1.5 .ll.J.ll.l..1-U-1-l-U-U.Uf.J..l.+-l-l+l-l-1-1+!+!+H+H,14!-l+++l+H+H-+++l-ttl,l-fl-lH-++tt+llttt-tttt+H+H-Hti+t+tttlltttttttt 12 

1.0 .Wll.U-U.1-U.U~~l-l+I-U~l+H--l+l-~~-H+l+H-++H+H-l+H-tt+IH++¼a--l+H-ttH-H+H+.tttHrH+ttH+Ht 8 

0 .5 .ll.J.ll.l..1-U-1.!.llU.Uf.J..l.+U.Uf.J..l.++!+!+H-l++!+H-l++!+H41+H+++!+H+++++H+t+++t<lttt-tttltH+t+tttl:tttttttt 4 

o.o ..LI.ll.illllUilllJJJJ.ij.U.LJ.JJ~µ.u.L.1.1.Lu.µ.u.u.u.u.µu.JJJJ.u.µJ.J..1.1J.J..1.1+wu.u.iw,.UJJ-u.u.4-1.1-.1.1.1.1~ o 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mlil) 

I-+-Qstd -.-Qa - a- Qstd vs deltaH I 

• y-axis equations: 
Qstd series: 

Qa series:· - ✓(fl H (T a pa)) 

--==== ======= --
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Calibratech Co.,Ltd. 
7il06-'7 Moo 2, Sukhaprachasan 3 Rd., BangPPQ<l, Pakkred, Nonthaburi lll20 
Tel. (02) 964-621 I Fax.(02) 964-5155. e-mai l : c· libratech_cal@yahoo.com, ca li bratech _cal@hotmail.com 

---- ertificatc of Calibration 

Certificate No. 60-200157-1 

Submitted by Speci· I !..,ab Envi and Consultant Co., Ltd. 

NSC - TISI-TIS1702 5 
CALI BRATION 0030 

Page 1 of 2 

4 7 /9 l. Moo 1, Tambol Tha-i t, Pakkret, Nonthaburi 11120 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Electronic Balance 

Manu .:acturer AND Model 

Serial No. 14245322 

Capacity : 210 0 Resolution : 0 

On site calibrcition was carried out at the Labor tory, 

Speci · 1 , b ~nvi and Consultant Co .. Ltd. 

Ambi ! Temperature 

Re lati e Humidi ty 

Air Pr .ssure 

08 Ma 2017 

18 May 201 7 

Akaradath Thippichai 

(28.5 to 28. 7) ° C 

46.5to49.7) % 

I 01 I .0 mbar 

GR-200 

0.0001 g 

ln -hou e method CAL-M200 1 based on UKA S Publ ication ref : LAB 14 

Editio1 ~. July 2015 

Reference Standard Instruments 

Standard Weights 

hi s certilicarion is traceable to the lnternation,, !'System of Units 

ID No. 

E261-E2624 

Cert. No. 

(02162446 

Due Date 

16 Nov 2017 

The Uncertainties arc for a confidence proba ility or approx imate ly 95% 

Traceabi litv 

Na tional I 11 stitu tc ol" Metro logy (Tha il and), ( NI MT ) 

Approved by : 

( Surachai. Prn1111hong) 

Techn ical f\.·lanager 

This ceriticate may not be reproduced other t'm: in full except with the prior wrilte 



CAL 
Calibratech Co. ,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., .Bangi,o,od,_ ~akkred, Nonth11buri 11120 

Tel.(02) 964-621 l Fax.(02) 964°5155, e-mail : ca!ibratech.cal@yahoo.com, calibratech -cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-:i Page 2 of 2 

Result of Calibration : Witho I Adjustmen1 

UUC Condition As-Received : Ciood 

Departure or indication from nominal value 

Nominal Val ue Correction Uncertainty 

(g) (g) ( ± g) 
-

0.00 1 0.0000 0.00011 
·• 

0.()1 0.0000 0.00011 

0.1 00000 0.0001 I 

0. 5 -0.000 1 () 000 11 

2 0.0000 0.000.12 

5 0.0000 0.00012·. 

10 0.0001 0.000 12 

50 0.0005 0 00015 

!00 0 0011 ') 00022 

200 0.0(122 0.00039 
-

This reported uncertainty of measurement was based on a standard uncertainty mutiplicd by a coverage factor k 

providing a level of confidence of approx imately 95% 

Eccentric error 

Repeatability 

Load test : 

A B 

-() 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 ) 

\ 

2.11 



1.J I.JI oca..,, Q.; ~ 

Vl1'1l-'!"ff1"~,n~ u~ ~el'l-4,6lt,HLG1Wt1 Blue Consultant Limited Partnership 
32/751 nuu tl1::"11'1 0'Yi\?I LL"l.11.J'Yl,:Jff':. L"ll ~ 'Yl,:i m ffj,:JL'Y1 'W"1 10140 

q q i q q q 

1 rn.0-2873-6045-6 t t11a-11 0-2873-6046 

ia.Jtlfiu1im11L'111::iLE1n'nu1m:i~qp ~~'11U~ 14 ;'1Vi1'11l 2563 

CALIBRATION REPORT 

Instrument : Sound Levd '.:leter 

Date of Calibrate : January 6, 2021 

Calibrator : Sound Calibrator 

Model: QC-10 

Calibration Report 

Serial No. : QIL 100071 

Manufacturer : ACO Co.,Ltd . Model 6236 

Dued Date of Cal ibrate : January 5, 2022 

Manufacturer: 3M Quest Technologies 

Range of Calibrator : 11 3.97 ± 0.40 dB 

No. Serial No. Bet re Adjust After Adjust Inspection Result 

16 122021 113.9 114.0 Pass 

17 122023 '1 13.8 114.0 Pass 

18 122028 113.8 11 4.0 Pass 

22 162033 113.9 114.0 Pass 

29 172090 113.9 114.0 Pass 

l • • ,; , ,<K,<",o .. i ;'i;' 13:,11 f):" ltt;i ::t f•~" .-~·:: .. 

luu1s~"'"~"""'~"~""'"s,n. "~ ••"~«if ~~'~ti:,: 
S) :: := :...i~~~ i~~ -~ ····· ·· 

.. .... .. ~ --~ ····· ··· ·· ·· ·· 
('Ln:rf1 1r;i \l wi wi1 'fli!'Wi;i'~'ln ru.i u) 

ij{win't1~'fl,nJnillin11 

I 
I 
I 
! 
i 

i 

! 
I 

l 



Calibration Certificate 

Part Number: 

L1escription : 

712A0101 

MiniMate DS-077 

February 18 2008 

nit SIN: 5279 

TEST REFERENCES* Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & Kjaer Pow-·r , mplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Char0c Amplifier 2635 

Brue! & Kjaer HPM -: 4221 

Brue! & Kjaer Mic. ( :anier System 2804 

Brue! & Kjaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2 113639 

2040694 

1863894 

BAYTECH KOREA INC. , an authorized Service and Calib ·ation Facility in 

Korea for INSTA 1T .L INC., hereby certifies that thi j unit has been 

calibrated and th 1.': th~ results are consistent with ~e specifications 

published regarding i:his instrument. The SENSORCHECK fi. ature of the unit 

is sufficiently reliable to indicate proper operation, I although it is 

recommended that t · s unit be sent to INSTANTEL or BAYTECH for regular 

calibrat ion. 

AUTHORJZED BY: 
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l' 

TECHNOLOGY P~OMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG , SUANLUANG BANGKOK 10250 
1 

TEL.0-271 7-3000-24 FAX. 0- 27 19-9484 

.,.,~:--

NSC-TtSI-T!S17025 

CALIBRATION 0008 

~ _;:;;;· l. 

Cert.No.: 16,CH1145 

Page.: 1 of 3 1,.. 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in : 

Submitted by : 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

Calibrated by : 

Approved by : 

} Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meang ai 

Issue Date : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun , Muang , 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on compari son technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The t:ncertainties are_.· r a confidence probability of approxirrntely 95 % . 

This ceruficatc may nut be reproJuced uthe r than in full. except w11h the prior wr,uen 

,, pprn val of the he ad of ( urporatc Service, .1 li<iuipment Calibratio n anJ Tesung ~ervices 

A 005 0992 

. ~" 

. ·,. 

i. 



, . . . 

Equipment: 

,.-t Model: 
pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

, .. j 

Cert.No.: 16CH1145 \j; 
Page.: 2 of 3 

Serial No.: 

ID No.: 

Manufacturer: 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Instrument Model Serial No. 
1) Document Process Calibrator 7418 9771002 
2) Ref. Standard Thermometer 1523 2188080 

ID No. 

130Rco~5 

130RC044 

Cert. No. 

15E3885 

161563 

Due Date 

15 Nov 2016 

18 May 2017 
This certification is traceable to the International System of Unit maintain d at:

- Traceable to National lnstitutf) of ~ etrology (Thailand), NIMT 
ii ,1 , 

2. Reference Standard Materials · pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 
Material Manufacturer Lot. No. Exp. date 

pH 4.004 

pH 6.999 

pH 10.011 

Radiomete C02286 14 Apr 2020 

Radiometer 

Radiomt: ·er 

C02291 

C02295 

3. This certi fi cate was certified only for the instrument we calibrated . 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found · ,:curate 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 11·"/.4 177.5 4.01 0.058 

S/N.: JC00085 7.00 0.00 0.0 7.00 0.058 
I 

10.00 -, 77.48 -177.3 10.00 1 0.058 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

a 0761295 



Equipment: 

Model : 

Seria l 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 Augu<;t 2016 

1608-0099DC--1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 
10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32 .2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : --------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mn . 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) 
0 0 

( C) ( 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 

I Uncertainty of Coverage 

Error measurement factor 
0 ( ± oc) k ( C) 

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 f approximately 95 %. 

-oOo-

a 0769697 



METTLER TOLEDO 

NSC-TISI-TIS 17025 
CALIBRATION 0062 

Calibration Laboratory 
Mettler-Toledo (Tha land) 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 : CCW • 4192 -16 IC 

CERT:IFICATE OF CALIBRA Tl9N Page : of 4 

Customer : ENVIRONMENT & LABO RA TORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan , A.11/l_ueang 

NONTHABURI 11000 

Request Number : llffl!IIIHlfflllllHI!! 
• 5 V l ~ 0 9 2 J O O 2 , ~ 

Object/ Equipment : Electronic Baianc . / Scale 
' 

Calibration : Single Range 

Manufacturer : METTLER TOLE Q 
I 

Model : AL204 

Serial Number : 1228510730 

ID Number : ABN-002 

Agreement Number : SCL 16090147 

Date of Receipt : September 27, 201 ,, 

Date of Calibration : September 27, 201 
~ 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : NIA 

Date of Issue : September 28, 201 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

D Mr.Surachet Sukkate 

Approved Signatory 

The contents of m•s cen1ticate ma·, be published or reproduced °' pa ,sed to a thm' pany only 1n full. eAcepl with the pnor wnnen aoproval of tne ...,a,11oraoon Center. Mettler• T ofedo (Thailand) ltd. 



Calibration Laboratory 
Mettler-Toledo (Th"'i and) li(nited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 103:: 

NSC-TISJ..TIS 17025 
CALIBRATION 0062 

Device 

Tel : 0 2723 0300 Fax · 0 2719 6479 

http://www.mt.com 

Model : 
Serial Number: 
Calibration : 
Capacity : 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 

0.0001 

Results of Calibration Without Adjustment 

1. Repeatability 

g 
g 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 9 200 

For Weighing Range 2 I Nominal Value (g) 

Max Capacity= g 

I Readability = l 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Va lue Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 
-

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 ·0.00007 

20 20.00000 20.00007 -0.00007 

50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 

150 149.99997 150.00007 -0.00010 

200 199.99994, 200.00007 -0.00013 

- . 

-

Certificate Number : CCW • 4192 - 16 /C 

Page : 2 of 4 

Standard Deviation {g) 

0.00005 

0.00008 

Standard Deviation (g) 

. 

Uncertainty Coverage Factor 

(g) k 

Q.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 

0.00014 2.06 

O.Q0020 ,2:02 

0.00027 
~ .,...g_.O\ ~~ !·,· I!, 

0.00034 
.. 

)ll ef-<_too 
"; -•"'- ~ -
~ 

. -.... 
4$1 

The given extended measurement unc .r .~inty i; the standard uncertainty of the measurement mul plied by-eoverage factor,k 
. .(;~ 

as per listed in table above. which corresponds 10 a confidence level of about 95 %. ~ ,.- ') 
' ~ :) 

Si 
i:' 

Jj€ 

~~ 
r~ 

» tf! ,¢' 

Th11 4,111or19'NlclOWINnl 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Th il,11:,d) limited 

272 Soi Soonvijai 4 Rarna·g Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fa, · 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192-16 /C 

Model : AL204 Serial Number : 1228510730 • Page: 3 of 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 

.,--. 

- . . - --. - -
- . . 

-

. 
. - . 

The given extended measurement un ;er:ainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above, which corresponos to a confidence level of about 95 %. 

3. Eccentricity or Off-Center Lor ding 

D 

~ 
w7 

I\ 
~ 

D 
Test load between 1/4 and 1/3 of the ,;ix,mum 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 

lridication (g) 

T 100.0000 

100,0002 

99.9999 

99,9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

Position 

2 

3 

4 

5 

Max Deviation 

g 

Indication (g) 

4 



METTLER TOLEDQ 
Calibration Laboratory 

Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4. Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Faic : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW. 4192 -16 IC 

Model : AL204 

Environment condition : 
The measurement was carried out in tl1e 

under following environment condition : 

Measurement method : 

Serial Number : 1228510730 

MROOM 

Temperature : 26.4 °C to 26.8 °C 

Humidity: 58.6 % to 59.3 % 

The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines· ; edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2"C 

Reference standards instrument : 
Instruments IML Class Model 

Standard weight set METTLER TOLEDO r. 
0 1 mg-2009 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. ~ertificate No. 

WS22 M15111 9 

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 trace?bla to fel lowing national standard, which realize the physica_l unit of measurement {SI) . 

. National Institute of MetrologyThailand (NII l ), through Metrological Center SCI ECO SeNices (Calibr ion No,0244) 

. Physikal1sch Technische Bundesanstalt (PTI ') through Technogy Promotion Association (Thailand - Jap n ) (Calibration No.0008) 

End of Report 

4 

Tlln•wi0f1Qtnlldocvrnenl 
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TECHNOLOGY 
.. \ 

ASSOCIATION .(THAILAND-JAPAN) 

CORPORATE SERVIC " 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 
I Nt: 

534/4 PATTANAKAkN RO ., SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

. TEL.0-i?I?-3000-24 FAX. 0-2719-9484 

Certificate of Calibration 

Equipment : 

Model : 

Serial No.: 

ID No.: 

Manufacturer ·: 

Submitted by : 

Location : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by · 

Approved by : 

( i Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date: 

Hot Air Oven 

UM 400 

8493.0613 

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 Ta · tiyawutti 

Approved Signatory 

26 July 016 

The Uncertainties ar for a onfidence probability of approximately 95 % . 

Thi, c:c rufu.:ate ma~ no1 he reproduct:d other than 111 full. ('\l.:"l!jll ""uh the pn r writte n 

appnn :-ti o f the h~ad 0 1 Corp(,rare Serv1c~s 3 Equipme111 < "<1 ltl·"l r;,1111n dlld res tin g Sc:n·11.:c::-. 
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CALIBRATION 0008 
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Equipment : 

Model : 

Serial No.: 

ID No.: 

Manufacturer: 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Received Order: 14 July 2016 

· ; Condition As-Received : Used Item 

Calibration Date : 14 July 201 

Reference : 1607-051 SOC-1 

Procedure Used :-

Cert. No. : 16TM1 916 

Page.: 2 of 3 

Calibration were conducted using in-h use 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. 

1fil380 

2. This result of calibration was found accurate as shown on date and place of ..:alibration only. 

3. This certifi cation is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thail nd. ( NIMT ). 

- National Institute of Standards and Technology (NIST), The United State of America 

Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : Temperature Source 

Due Date 

13 Mar 2017 

· Fresh air setting : Close 1t during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 67 61 

AC Supply (Volt) 230 230 

H 

Position Ref. Std./1D No. : 

1 14RTD101 
'-· -

2 14RTD102 -~- ------ ---·-- . -
w 3 14RTD103 

- - .. --·- - - - -- ·--
4 14RTD104 

·- ----- -
Dimension of Chamber: 5 14RTD105 

Probe Installation Detai Is : 
D = 0.33 m 

-- .. . --
6 14RTD106 

a= 5 cm 
0.40 W= m 

-- ---- -· ---- -------- -
7 14RTD107 

b= 5 cm 
H= 0.40 m 

- · --- - .. -•- •· •·---·· 
8 14RTD108 

c= 5 cm 
Capacity= 0.05 m3 

- - - -- --- ----- - -- - --- --- - -
9 (ref.) 14RTD109 

a 0759611 
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Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Hot ir Oven 

UM 400 

B49~, 061 :.:. 

CHO-01 

Merrimert 

·) Received Order : 14 July 2016 
t'. 

Condition As-Received : 

Calibration Date : 

Reference: 

I 

Used Item 

14 July 201 6 

1607 0518OC-1 

Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : Temperature Sour ~c-> 

Calibration UUC* UUC* T >rnper~ture Temperature 

Point Setting Reading stabil ity uniformity 

( oc ) ( oc ) ( oc ) ( ± oc l) ( oc ) 
104.0 104.0 104 .0 0.12 I 0.67 

Calibration Measured Temperature ( 0 c) 

Point Position 

( oc ) 1 I 2 1 3 4 5 6 

104.0 103.834 I 103.9551 103.688 103.960 103.937 103.616 

~ verall 
V_"iriation 

( oc ) 
1.1 

7 

104.597 

This instrument was control by temperat, ire controller Sigma, model SFN48. 

Average* : The average of 30 values in eci r h position . 

Cert. No.: 16TM 1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( +oc ) k 

0.40 2 

8 I 9 (ref. ) 

104.142 1104.264 

',( Temperature stability: One-half of the gr~atest maximum difference of measurt.d temperature at any one sensor. 

· Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 

temperature at the reference location whic are observed at the same time or at as close an observation time as 

possible to determine the temperature patt rn or homogeneity within the chamber under steady-state conditions. 

Overall Variation : The Difference of the rr.iaximun and minimum measured temperatures throughout observation. 

UUC* : Unit Under Calibration 

Note : The reported uncertainty of measurement was included stability and excluded uniformity . 

The reported uncerta inty of measurem .nt was based on a standard uncertai ty multiplied by a coverage 

factor k , providing a level of confidence of pproximately 95 %. 

-oOo-

a 0759612 



Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SF?~ Cf\LIB~ATION CENTER CO.,LTD. 
11 S91.}\lach1~athamsat,h1t 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 of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 
NSC-TISI-TIS 17025 

752S12006 Job No.: KCAL 1610728 Calibration 0087 

Spectrum lab Page: 1 ot 3 
I 

In Condition 

ENVIRONM ENT & LABO RA TORY CO. , LTD. 
\ 

53/3 Moo 3, Talad Kwan, 

Mueang, onthaburi 11000 Thai land 

Environment Condition: Temperatur ~ 

Humid ity 

23 

50 

oc 

%RH 

± 

± 

2 

1b 

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 Septemb r 2016 
l 

In house me r od. SPCC-Wl-24, base on ASTM E 275-01 and ASTM E 387-04 

This cert ifica e is traceable to the CRM ma intained by National Institute of Standards 

and Technology (N IST) through Starna Scientific Limited . 

The standard for Wavelength Certificate No. 99114 and 57407 

The stc:ind&d for Photomatic Certificate No. 99 ·11 3 and 57399 

__ .,. __ ,,. __ ---------11,i,,,,.r..-..,-...._,;,,. ___ Uli ___ __ 

( Mr. Dumrong Boonsopon ) 

Person in charge 

Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 

This certificate 1s issued the units of measurement accordin~ to the Internationa l System of Units (SI). It provides traceability of measure ent to internationa l or 

national standard or other recogn,sed national stardard lat,oratones 

The measurement uncertainty stated ,s the expanded ur ,_-.,.,ain '.' which ,s obta ,ned from the standard uncertain' !/ multiplied by the coverage factor (k=2) to 

provide a level of confidence of approximately SS%. It rs de•em,;.·,ed 'n accordance w,th the Guide to Expression of ncertainty ,n ME>asurement (GUM). The effect 

that the results relate only to the ,terns calibrated. 

This calibration certificate shall not oe reproduced exce t ,n fu ll on1y, without wnner apprc·,al from SPC Calibr11•::in Center Co .. ltd . 

SPCC-FM-C06-07 03 May 2016 
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Calibration Results: 

Without Adjustment 

SPC CALIBRATION CENTER CO.,LTD. 
Ii' 1194 SpiWachiratharnsathit :>7 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 
, ~ Tel: +66 (0) 2185~333 Fax: +66 (0) 2185-4424 

website: http://www.spcgroup.co.th 

Certificate No. : C:06160380 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 0.0( 13 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 0.00~0 0.0045 
546.1 nm 

0.4639 0.458 0.00?9 0.0045 

0.9449 0.924 0.0:-:~9 0.0045 

0.0000 0.000 0.0045 0.00 0 

590 nm 
0.2557 0.253 ooor 0.0045 

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 0.02 0 0.0045 

SPCC-FM-C06-07 : 03 May 20 6 



Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 SukhumVit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 {0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.spcgroup.co.th 

Certificate No.: c;06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0 ~4 0.0080 

0.000 OOROO 0.0080 

' 0.844 0.lJ , 57 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-C06-0l 03 Ma 20 16 
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