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ttlftvn~'Wt i4mil~ f11':i'1'17mi'.iv-:i 111J11 "amfl''tl~'W~ M 'il 7f1f11'a'l'171'11i'.i v-:ii!'W 'il~tl 1 '1 tlt~'llnv-:i '11~'1.11 11ru ~t~'I.Jnv-:i 

... I~ ,c:i. -,. d .c:t. ,<:), ,J i 3' a, ... I a., .l ...::,. ... I 
l1Jft'elf1~'W i~tlf11'jlf1'1.Jf)'e)-:Jlffl:J~'Wlfl''tl'11'W'W'il~ '11fnllJftl~'lf'W1J'a~lJlru 45 V-!lf\'1 \J'-!l'illm ~~'lJ'Vi'W~'WlJ'a~lJlru 

IO llJ'fl'a llft~ 'il ~'l'llf11'a,J~f1'W'lffl~lJ~'Wli4VifV-:Jf1'Wf1l'a'lf~~l-:J'i-:J'l'lftltl 

i'Wm':it~'I.Jnv-:i1ff1:J~'W11t1~1f\''tllT'Wi-:in~11d 'il ~t~'Wmlt~'llnv-:ii'1m11 t~V-:J'illf1'il~'l'l ~tnw 

tl1 '1tlt11JiJvmi'.iv-:i~ '1~~~'f1ui vvn '1tl11~1 1i4vtlf 'llff fll'Vi''W~"l '1'11mi'.iv-:i11~1 M1~'W~ff1t1-:i11J t-:i '1iliiift\J'l11 

i 'Wt1 V-!l''W~l~'I.Jf1V-!lll~,J 'a~ f11'a ,~ 

4) rrni;;~,i'j.jm':iflll'ttilt1si 

fll 'a'l'llt'l1i'.iv-:i '1il ~11~'W~~-:i HJ 1 i'Wm~m'Wml119ivci1-:i i~ ii1-wt1-:im"a~ ~Vi':ilJ'f17lJ'I.J1 nru9i1-:i "l 

ti4vif V-:Jf1'Wfll':i~-!lf1':i~'illtl'IJV-!l~'Wft~VV-!ll'l'lli1'W . . 
.. d, 

5) 'altltl~l6t1i;it1u9 

_"f "' "'. I '1"'- 1 "' "' "",J "' 1J 'i1 ~'1.J'W'\111-!l ~lJ':i~ f1V'I.Jf11':i ~lJ~ f)'fl 'Wff'Wllft~'fl'W~fllft 'fl ff 

1.2.3 -ff nllw:::m11'ti~~hunt11~ 1 fl1-:Jfll1 
cin'tlru~m ':i i;~~'Wmt1i'W 1m-:inutl':i~ f1V'I.J~1t1,'W~til~'l'l1mi'.iv-:i ~1~'1.Jnv-:i1tlftvn~'W ~t~'U 

' I QI O QI 1 d ., ,J cl d d QJ ,c:t. ~I gJ 
f)'e)-:Jtt'a 'lJ'e)~f)'fl ~ f)'eJ'W ffl'Wf1-!l1'W Hlf1'lJ1ff~fJ mru llft~'l'llf1'1.J1'fl~':i ~l'I.J~ l1J'W'fl'W 
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1.3 

fll'J ~ l!'W'W fll'J~~~llJ~'J 11HHJ'I.Jfli,\Ul l'l'i~ -m 1'1ii'eJlJ ffllJl'J()U 'U.:J i~i.:i-rl' 

fl11\?111\lfffl'I.Jfl11'Ull'lm\?lllllllmnwil0.:inuu'1::;UM\'Ur-rnm::;'Vl'I.J~.:JU1~afliJ l'1fJ'Vll.:J 

'LI 'hi VI~ 1n ml l 'il::;vi lf11'.i ~<,j 1 'iltrnrnm::; 'J 1'1.J 'J 1lJ .,j' m.i '1fll'J 'U~'I.J1i ~ llJlJ ,~ 'J fll<,j~ ei.:i tl'I.Hm::;u~i 'IJ ~-mm::; 'Vl'I.J 

~.:iu 1'1ii'eilJ 111tJ1ieiu i 'IJ 'IJeJ.:JlJl~'.i fll'.i~nrnu '1 H Vi!eiuvY.:irtrtleJ'Ut\)'111tm::; eJuff'.i 'Hl ltlfllnJ~'I.J1i ~'1eJ'1'iltl 

!fftleJUtl::;tttl'J'V11.:JUm 'Ulm::;~1l'Wtlfll'J~el i,J 

' 
"' "' ii vi1.:i'I.J11J'Vl~mmJ1'il::;~11ilun1'.i~~~1lJ fl11\?l~\?IUJ\?111\lffel'I.Jfltulll't'lffslU1~'1flll . 

~ '.i 1 'il ff eJ'I.Jfl rull l'l'i ~ .:iu 1'1 ii' eilJ 1 tl ~ ltl fl rum'l'i ei1 fllff l um '.iv, rnff 
~ ii ~ 

1m::;i'.jt1!fll'l'i'Wl 'l'i'JeJlJ'ti'.:Jff1'LIN'1fll'J 

m1'ili'11m vrnvi m.J ti11m~'.i~ 1u~nT11tA '1 

(~1'.il.:Jvi 1- 1) 

~ .d gJ .d 0 

~ llJlJ 1~ 'J fll'J ~ '1~ llJ~ 'J 1'il ff eJ'I.J fl illll Wlff .:JU 1'1 '1ellJ 'V1 f11'11'1.J '1 

m1~~'t111,1:i.:i,u vi1.:i'I.J1irvi~m@1'il ::; i'1viu,v.:i,uNMl'JU~'I.J11¥11,lJlJl~<,jfll<,j~eJ.:inu 

1m::;um'Um1m ::; 'V1'1.J~.:Jll'l~ii'eilJ 1m ::; m 'J~~~ llJm1'ilffel'I.Jflt1!fll'l'i~.:Jll1'1ii'eJlJ '01'\.!1'\.l 2 flf .:ifil tv7eJ'WllfftleJ 
~ 

~ eimll eJ¥11 ffl'\1 m'.i lJ'W tAJltltm::; rn'.i'Vi 11 '11ii ei.:iu -:1 rl1u m 1u 'W LV'I.Jlmm::;uNuvii' 'l'iVlm 'li'.i '.i lJ'lf1~1m::;~ .:iu 1'1 ii' eilJ 

1m::; m.J1fMl'W~l~V1'1i't1.:i M'Yl'ill'Jf,l! l~el iu 
'ff 1'117 'LI UN'\.! fll<,j ~ ll'W tl .:i ltl ~ '1~ llJ~ <,j 1 'ilffel'I.Jfl ru fl l'l'i ~ .:iu 1'1 ii' ellJ 1 tl <,j::; v::;~ ll'W tl f1 l'J i1.:iil 

Vi.ff. 2564 'IJei.:i1m.:im'Jmiit1.:iu-:1v,Jc#lJ ,J<,i ::;mtJ'IJ¥11'.im 'IJ~ 29508/15208, 29506115206 im::;29507115201 

'1Jt1.:i'I.J1'!Jvi miit1.:iuiv'LI~ml1iY'W~y;)J'Wl iii1t1'1 mrn.:i iii'Wm'.i1.:i~ 1-2 
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1111':iH~ 1-1 n11.hu.11:i:::1et1~111,iim111':ifl1':i~~l1llill1l':i1ilt'HlUrJOUll'V'lff-:Jll1~tl0il 

,m-:i 1m-:im':iYJll'Yi)J0-:J!l';jaUiii 'U':i~'\'ll'l-A'IJ111':ill;l'IJ~ 29508/15208 , 29506/15206 llll~29507/15207 

'iltlfll'iVl'fHl1~ 

I. fJWlll'l'ltllfllt'I 

1-um1mmrr 

' .-=:i,, v a ,.c\ v o .-=:ir, v o v 
'110-:JU':i'lfYI l'Yiil0-:Jll':it1Uctlil'l-Alff'l-A'V'l~'l-Al illfl~ 

~~Vl'i1il1~ 

~lll'Jll 3 ffOl'W fttl - Total Suspended Particulates 

-""=' " d d, 
I. m 11W'IJHlf15tl~'II~ 

2. 1J1 11W'1Jl~ l:i~'lltl1J 

3. 1J1 nw'll1~ tHdtJmd 

.; 
mum 

2. fJWmmh 
t c,, c,, 0 o<:i ~ 

t)Wfl1Vill1f-11vlll ll l ll1ll 2 ffOlll flt) - pH 'l'Jfl 3 l~tlll 

,ct 
Yim 

1. J 1'l.llfl'1tl~ll11Jll1ml'mJm1tim'll\ll~ 3 - Turbidity 

2. J1'1.llfl'1tl~ll11Jll'l.ml''lflJvl'IHifH'll\ll~ 5 - Total Suspended Solids 

- Total Dissolved Solids 

- Total Hardness 

- Sul fate 

- Total Iron 

- Lead 

- Cadmium 

- Arsenic 

- Zinc 

- Manganese 

lll\91':i fll ':i1hNn'W11~~11ti"1 'IJN~m~'Vlu~ -:i111~~ m.J~m''Wti 1 ii.m1v-:i11.Jm':i 11fl ':i l ~i-1 N~ m~'Vlu~ -:i111~ ~ ti:I.J 

'llti-:i tfl':i-:Jfll':i 11~~:1.J1\91':i fll ':i~f1TH'W~ 1~vriTwfNl'W'W 1vrnv11~~t1N'W'Vlf~v1m'li':irn'lf1~11~~~-:i111~~t1:1.J 

' .c::f, 0 C\ C\ C\ iJ O C\ 

1111':iHYI 1-2 IIN'l-Afll':i~llU'l-Afll':i111~1111il111':i1ilff0UrJWfll'V'lff-:Jll1~ll0il (':i~tl~~ll'l-A'l-Afll':i) 

'110-:ilr1-:i-:Jm-:i'Yi1mi'l0-:i1dauiii U':i~Ylrnumm'II~ 29508/15208, 29506/15206 1m~29507/1 5207 

'jltJfll'jVJ'i'Jil1~ 
.; 

fl'JUJtl 

C\ <I.I 4 ,.c::i,, V o C\ Q.I o V 

'110-:JU':iilYI l'Yiil0-:Jll':it1Uctlil'l-Alff'l-A'V'l~Ul illfl~ 

'U1~11"11vlll~llfll'i iJ 'l'l.t'l.2564 .. 
ii.fl. fl.'l'I. ii.fl . m.fl. 'l'l.fl . ii.fl. fl.fl. iUl. fl.fl. Ill.fl. 'l'l.fl. Ii .fl. 

I. fl Wfl1Vitl1 mrr'l. ll m 1 u1 mrr 
. 

4 fli'~ til - - • - - • - - • - - • 
t' .... ~ . 

2. t)Wfl1Villlf-11vlll 4 fl i'~til - - • - - • - - • - - • 
3. fl 11 \ll:illl !Ytl 1J 1J1\ll Hl1:i "1 2 fl f ~til - - - - - • - - - - - • . 
4. fln'Ovl'l11111J~1ll"l 2 fl i'~til - - - - - • - - - - - • 

' 
'l.J~ll'Vl l:1.J~,:j lg'Wl1':itl'Wl~'W'¥1 fltl'WCJfoll'Vl'W~ 

.. 
\ll fl~ , 2564 Yim 

'Yimtll'Yi111 * 'li1mm~l l'W'W fll ':i\9l':i1'il1~11ft~ ,l~'Yll':i ltJ-:Jl'W "I . 
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' "" 'U'tl'tl 2 

' .,,. 9J 

H t1 n 'j ~ 't1 u tr -:u n ~urn" 

2.1 
0 q 

fl11~l!'W'Wfll1 

m1~~\ll llJ\ll 111J'ff el'Ufll11lijlliimlJlJ 7\lll m1 ii el.:ititurn~un"'l 'll ~m m ~'l'l'IJ ~ .:iu 1~ ~ellJ '1 'W 1 ~ fl~ 

~11-w'Wfm1r1Hm1mi'.iel.:iui1hJ~lJ ·1.h ~m'U'IJ\llrn1'\J~ 29508/15208, 29506/ J5206 tti1~29507/15207 'llel.:i 

'LI1,J'l'l mi'.i ti.:iu i V'IJ~lJ'W lff'U~WJ'U 1 ~111~ '1'17.:i'LI1,J'l'l~lli n1J1<1 tl~~lt'W'Uflll\lln1li'l'el'Liflll'Uij'LI1l\l11lJm\l11m1 

ii el.:jtl'Ulrn~un'1 'lJN'1m~'l'l'IJ~ .:itn~~ ellJ~t'ff'Uel 1 ii'Wllfl.:jl'Uflll1lml~11 N'1m ~'l'l'IJ~ .:iu1~~ellJ'\Jel.:j 1 f1'j .:jfll'j 11'1~ 

lJ1mm1~ n111'U~ 1~flri1tl' m1'U'U 1flrnmrn~uN'U'l'l f 'Vl mm 'lilrn'lf1~1rn ~~ .:iu 1~ ~ellJ 

2.2 Jl-Hlfll1Vl11iHHJ1J 

1llf1fll'j\l]'j'J1)'ffel'1Jfll'j,Jij'LI11 \llllJlJl\ll'jfll'jil el.:jtl'Ulm~un"1 '\JN'1m~'l'l'IJ~ .:itn~~ ellJ '1'Wl ~fl~~ ll'U 'W fll'j 

'\Jel.:j 1riHfllll'11i'.iel.:iU5V'U~lJ 1h~'l'll'U'IJ\ll'jlf1'\J~ 29508/15208 , 29506/ 15206 trn~29507 /15207 '\Jel.:j'IJ1'J,J'l'l 

"' ~ "' llJel'J'U'l'l 10 15'U1lr1lJ 2564 

"' '1 d l lfl'1 ~leltJ~ 'Umll.:j'\!l 2- 1 

2.3 n-111~~fll1V111ilfle)1J 

1llf1Ni;1fll'j \l1111l'ffel'1Jfll'j ,Jij'IJ1l\ll llJlJl\ll'j flllilel.:i tl'UU'1~un'1 'llN'1m ~'l'l'IJ~ .:iu 1~ ~ellJ '1 '\.J'j~fl~ 

~11-w'Um11r11.:im1'1'i1mi'.iel.:iui iJ,J~lJ ,J1 ~'1'll'U'IJ\lllrn'll~ 29508/15208 , 29506/ 15206 1rn~29507 /I 5207 'llel.:i 

'LI1,J'l'l mi'.iel.:itdv'IJ~lJ'Wlff'U~WJ'Ul ~111~ Yl'IJ17 1llf1lJl\lllflll"'I ~n111'U~ H1:h'U'111t\]'l'l1.:i 1m.:im11~,JijmilllllJ 

m.h.:imi.:irif~ U'1~rn.:im\l11m1eltj1 ~1111.:im1~11-u'Um1 111m1'.:i1ll~mm1lij'LI11 l'Ji'W i!qi111m1fel.:i~fl'U 

'\Jel.:j'j 11J~'j ~eltj'LI1 l 1tU '1n~tisi fl.:jl~fl1 tl'IJfll'j ~ll 'U 'U flll 'l'i1mi'.i el.:j'\Jt).:j 1 f1'j .:j fll 'j l ii el.:j 1llf1fll'i ~ ll'U'U fll'j~~l'U 

mii'.:i1ll'Vl'Lii!qimnufel.:i~fl'Ui.:in~11 U'1~m11lf'IJ1l1.:i~'U~i'U~~~1'Um1'1'i1111i'.iel.:iu~1 mmn1'1'i11~l'Wfl.:i 

m1,Jfom~ fl'11U 1111i'.i el.:j ln'1n~r111lJ1lM~.tl fl U'1~U; .:im .:it'Vl 1'1 'U 1-d el.:j'iJlf1eltj1~1111.:im1 ~ ll'U 'Ufll 'j 'Vilt 11i'.i el .:i el eh .:i 

IPlellCel.:i ~.:i'l'll.:i'LI1 ,J'l'l~llin1J1 Mihi'm'ff'UelU'U ~t~elm1~11-u'Uflll\Plel 1,J (i.:illl111.:i~ 2-1) 
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ujJln uriii1-1u,'Gui mi18wltJ111 1 d10A 

~nnrn2-J . . 
QU 4V a tQQ.lo~QJ oQ.I 

tl'lJCUJJ ,,tH'lJ'Ul'YI 1'11JJt),3U1tl'lJCUJJUltT'U'\'illll'Ul mn~ 

Al'll tnh:::Y11uum~ 32-34/2535 i,3og~vi1ui,~,3Y1M t111llO'HUtHu1 f,3111~un , a111fl 

' 
'Jui11ilV11'JilUt>\J : 10 i~1lfUJ 2564 

., . 
~illfll1Vl11iltft)'lJ Ultlff,rtl 'HOlJlfll'lW 

., 
~VI '.ilil'i.H>1J 'Ultlilt!JJ1"1il'YI ili!'Yl11JtU1 o I 

Vil ll '11 i, ,3 
., " '11 1'11'U1HU 

,11m011i:JMn'U 

an:: 11\"h1Non1::nuii-:11mu"8u 
rnrn::1tia111'UtHm1,J~,wi m1•11.h::noum111, m, 

I . >Jl\ll1011{1011niml'l::t1n"l'lll'l il fl l::fllJ U./IU1\ll00)J 
' ' 

iiurno1"U11a:i1"Um11m11::1'fm:in,::nuir u1111A'eu . 
1.1 hf,,l~nh11i101111-1,fo m1::'li1-11i1/I~ t1111.1 

-~/hi nu 5 11.1\ll-s 1rn:: f111JJn{i-:i 'liJi!vu 
Z .., 1 

f11 71J~~'UV-l'\11-ltJ1-I lmln:mw 5 lJVl'i 
I (I, ... ,.. 

011 5 llJ\ll1 m::rn\J1fl111Hl1fl'll'l-l'\IV-l111-11 
. 

n111Jn{111'Uv11'1i1-1-u1-1 ' 9ltb::1rnu 

mihi/liJ1ii1-1 45 e-im 
., ,, .. 

rtJm 1t1 :: f1111H'l1A'lf'l-l'Ut:>-ln'U11HlJt)-l 1-------------1 
11irnt1 45 Ollf'tl 

J.2 , ,rr~'IJmnhmiiti-l'il1fl IU10ll'l-llltl l: 'Vl1~ - 111-11m rn11 'l~1{umnhlm'.iv1111111'il1n 
: .; ., ' ,K .;1 ~ ' ,, ' 

1-11lrn~~1t1mrn flHm1 1lJtl6on11 so i11m ufl :: 

M iJi:i n 'lmi,~~ll 11111~1 

1.3 . ' 

m.11-1 nm-i,1uiil t1 H01119lujjm11Jfl'~H 300 11Jm 

m 11Ju11 300 wm ne-itJ-i 15 11J¥11 1,riim11JfllA 
.al d ~ l I ""'° jl : 

ltl!J.:i'lll'l.:l fl l'l-lliJ tttiMll-l l1Jlfl'I-I 45 l'l fl1 '1'1101J'Vl~ 

11~1¥15U1J1iainm:n01-1 ifa~ 6.25 'I; 1¥1um11J~ 

'IJl'l111i fl
1
l1i1foan11 100,000 \} nrnfln11.1911 

MINING ENVIRO MENT C O'-S LT NT CO . L TO. 

! , ... , A .d 
l!'l-110\.11-l!lfl t 11-l\~11-Hl ~Pll'Ul'i'l-1 1 

lm-inmJs:::111w 5o im11 utt::'li>\',J~n'li! 

liu¢i'u 1~1!10u1.:it11-i 11t1f A 

ufou1m1unm.:ir7u~11'1Ht11'.i lvwii 

fl11lJn{H JOO 

1lJW17 nl'l.:i\'!.:i 15 mm n::iim11Jm9l 

e twuo na .:i n ltio n~1-1 'hitn1-1 45 O.:lff1 . . ' !V -., &,, I ... d; d 

1·11 mm .:i 'il9l1\ll1 ulJtJ fl fln91:: n tiu11J m1 

i ; 19lufl111J~'llfl.:i1 lmh::111ru 150,000 
., 

~mrnrn11.1wi1 
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immlnilo~nu 

111.u:111"l'IJNllM::-nui:i~1m1&'e,1 

. . ' 
Ul'l111J71J'llmn'\llJ 11i'.itN 111 rn::l~'1.111 3 '\1 an 5 

11m'i d1,1f,mHfvtl1111m11J ttifo,, ,12 

1,, _; .. ~ ..; . ... 
1.5 11'1J'1'0'it1J10H1'itl1J'U'11100'11Jln111•1lJtH . ' 

u?rnu '111 11mm2 ua::~u'VimimJaon~'IJ ff'l,jii'l,j 

1n::'lieinm:ntn-1 1iwi.h,in~t')f111-i 1 11Jvt'i ~n 1 

llJm 

' 
~l'SH'n 2-1 (~6) 

ii01nYfotia,,~ml1'1Jt11m•n,~ 5 'h' ~n 

s lJvt'i Ih11fofoil1~nn111JmUtN i1 l 
l .: 

lltltl'ltnl 3 11 t)fl 5 lJ~'i d1'11f11 
• 

rn-ii',nh'il1fl'1Jlll'11i'h:i i,12 euH 

mi flS~ 

. ' d «. Lil bl 

nrn0,,m11n1 ,1 l · ia::, 2 m1::,~1J11 

fltl<ll'UnOfl~Ulfll.111\J tltt.Jtliflm:fltJ'IJ 

2-3 

u!-1111 ,11i1o~u,ii11ii,1l1ii11,ifll111 e11111 

Slll'l'U'itflOtnJl~'iil11 

r - .r .J 
'!]~::tJ1tlUl'HlU1.mltul'lU'Yl 

m1,:mJae1n~ULf1'1,f~U 



' 
fl1-SN'n 2-1 (910) 

mm01, ila.:int1 

rn::11n't'Uf.l1.'10-s::,n,i-:i111~ie3J 
,1va:::100~'\JMm,t.lij1m m'l'n.h:::no'l.linmm, 

1.6 H'19lq1t11ii-1 u01,'li1111ii0~ 'hhfiu 78.854 -

'llvuii'1i -:n11::ri.-:i 

i1m,H'19lqnaii~'l,rn1nh1111JtH - 'biii 
'll1::mru 78.854 'll t11H1/~-nm:ri-H 

• tlt1J1lun11J-r1'1-l~hmimo.:i'h.iuif-, · 'liii:i 

l~ f:Wil1flfl'il01HJ'\J1:J 111iJfN~r~1,.ilJ1 

1.8 itt'5'mn~tln rnrno-,n1-r0,.i9lrn.11.'i'l'l-l1Jr1fH\ - :i:i1mimn~1JnrnHll:) 11tl01Hl 'i1fJff'lU 

11fonl'l'Uf1 111m)Jfl'l1lJl11'1J1::1;flJfl'Uifl'IJ l t 'lltl-1 'IJ'i'lflt11,rfl'l-l~11-lff'llJil'fl11:Jt!tlC'U$j 11.-l 
, 

n'I-! lJ flfli -:J9l1)J'Fl'l1'lJ1111J1::: ff1J 1GJii.i 11'1J'lll 

ihifo e_,1v/1ihiia m~e,,~e.:it'l'it\J q.:iua 

tttl'1mnilt1-:itiu~u m:::1dum 

mifl•l111il1Uia11,Jn1ruJ,HnUallR'i1!Jifllll.JAAil 

1.10 1,fumm.nf,1,rn!nru:vfu~1m-:inu um: 

1lmm'Uufi-rn:i~~hm i,i~~'J!ll'llU 1il0t1~nm1-1 

fl'i::'il1U~tl-:J~Ut1::tl6-:J 
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1111 ~'1..l1nru,i'1.:i h-:iveJt111-s (~.:i'Pl111.:i~ 3-2 1m~i ,J~ 3-2) 1~t1'W'l..l11 VJnflf-:t~vi1m1'Pln'il1~ii~1t1tj'l.tAmruct1 

lll'PIH'll.lflf.Ufll'Wmmft'i. l.lm':i t11mr11 ~ vJ1 '1,J'P111JiJ1 ~ fllfffl ru~m rnm1~ .:i1n~ ~tll.Jll'\1-:t'l/7~ ., . ~ "' ~'IJ'IJ'VI 24 

"' .d o ~ .!, ~ j! d , ji. I ~ ji_ I eo ..,. .d ~ jl o 
'W .ff. 2547 'YJf11:Yt11l.l'Vl'Vl7fll':i'Pl':i1'il1~ 91-:1111:Y~.:i t'111'11l.117'Vl7-:tf;j1J':i ~f1tl'l..lf11':i t~1Jt)'l..l'Pl'Plll.Jl.Jl'Plrn1rn t~fll'Yll.l~ 

'1 i'eJVl.:Jlfl'j-:tflf ~ l~tl '1ll'l.ir1n~ Niim ~'Vl1J~tl'J1'l.l'lll.1~1l.lfJf.Ufl1'Wtl1f11ff 1m~'1i't1.:iiJ~111i1'Yi1J1~l.l'Plll.l~'Vl1.:J'IJ~'lJ'VI 
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d _ ~ .; 91 II} 9/l 91 • • 91 l 9/ 9/ .,i ?I • F- 11 d "' .J l l 91 91 Vl1J'Jfl'l;Jlff-:Jll1~'1tllJ t~ 'Hfllll'W~'WllJlll'11 'W'lll-:J~'W l'Y'ltll1J 'Wfl1'J'1~1Jrnlt1H~'WV1'il~lfl~'ll'W 'Wtl'Wlfl~ 'H'Wtlt'J 

~ "J'~ ~-:JVl 7-:J 'I.J~1JV1~ill fl'l;J 7 ~ -:J !!1~ ii' tllJ !!'1~ V17-:J l flHfll'J '0~'11 lfll'J~ ~~llJ!~l'J~1-:JN'1fll'J~'J1'01~rJ Wfll'Y'ltJlflll'( 

'1 ' ' "' ., '1 9/"' 9/ "' '1 .. _'l/ ., ~ ' II}. 11 9/ 'Wll~'1~t)~fll'1 1llfl~N'1m~Vl'I.Jfl'I.J'ljlJ'lf'W fl'1lflt'J-:JlJlfl'Wtlt'J!'Y'lt'J-:J ~ l'Y'ltJ'il ~'HlVll-:JlJtJ-:Jfl'Wll'1~llfl l'll~tl m 'H 

' ' 
"' • I':! "" ., 1 1 ' "" ' "' .'I' ., \lll'H:J'YI 3-2 un~.:Jfll'HlJ";jtJlJ!'YltJ'l.Jli-Hlfll";i\ll";i1il1~flt1.!.11Wrnlfllfl '\J'l.J";j";jtJlfllfl 'U'll1.:J'YIN1Uillil'Utl.:JlJil'i)'l.J'U 

mmtuN'Ut'l~M.:JU"U1'Ut'ltJtJlY-:i't1iJ~ 1'1J'l.J";j";jtJlfllf!Hl~tJ 24 t1 lm • 
., "" ., .c:t. ~ v d 
1'W'Yl\ll";i1il1~ (ilt'lt'I f)";jiJ/\1 f)'l.Jlfl fllil\ll";i) 

St. I St. 2 St.3 

tl'Wt'Jlt'J'W 2561 0.235 0.2 12 0.220 

1l'U1lfllJ 2561 0.228 0.189 0.282 

l1'WlfllJ 2562 0.208 0.202 0.247 

lJQ'Wlt'J'W 2562 0.l89 0.175 0.289 

tl'Wt'JW'W 2562 0.181 0.170 0.l98 

1l'U1lfllJ 2562 0.181 0.187 0.265 

"' lJ'W lfllJ 2563 0. 190 0. 180 0.278 

lJQ'Wlt'J'W 2563 0.206 0.183 0.261 

tl'WVlt'J'W 2563 0.177 0.175 0.232 

1l'U1lfllJ 2563 0.212 0.197 0.272 

"' lJ'U lfllJ 2564 0.251 0.248 0.288 

lJQ'Wlt'J'W 2564 0.27 1 0.265 0.283 

tl'Wt'J l t'J'W 2564 0.239 0.222 0.213 

1l'U1lfllJ 2564 0.253 0.234 0.272 

ill\ll";i9l'W 0.330 

'I.J~1JV1 'liiii-:i lg'Wl1rn'Wt~'W'l'l fltJ'Wi'1!!Vl'W~ i1t1~, 2564 

't1illtJ!'t11lJ 

m ~'J J l'WrJWfll'Y'ltllflll'fl tJ m 'J v1ml'f 1~vi1 '111 iJ'J~ mrrr1ru~ m'JlJfll'J~ -:iu1~ ii'tJlJ!l'H-:J'lfl~ 

'Q1J'I.Jl124 'Y'l.fY. 2547 

St. 1 

St. 2 'I.J~nru-u'1-:i l'J-:JCJftJlJ 

St. 3 'I.J~nru-u'1-:i h-:itltJmd 
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mgim3 
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Total Suspended Particulates (TSP 24 hr) 

m.i,9rn = 0.330 mg/m3 
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3.2 

3.2.1 

~ d :' 
fll 'j 1! fl 'jl ~ 't1 iUlUll'Yfl-! l 

" 
0 "" fll'j~l!'l-!'1-!fll'j 

'lJ~1:T'l'l 1lJ~ll l~U1THJ'l.m!irn fHJU'Mftll'l'l'\.,1\91 ~,ti~ M'l'i1m-s1~'lJi1elVl/lJ1th~u ~l 'W1'\.,l 

2 'fftll'W ~el J1LUflftellllviVULmi'111.j~'l1'1f1l'IJ~~ 3 (v/n~ 0682515 ~~1Uelelf1 , 1763608 l'11'Wel) 1rn~J1tUflftelll 

1vivu !f1~'11lj~'l1'1f1l'IJ~~ 5 ('Yin~ 0682313 ~dUff0f1 , 1763967 l'l1'Wel) 1rlei1u~ 29 tiuvwu 2564 llft~1'\.,l~ 
cv d ~ d ~ clt tri91o ~ 

11 li'W11fllJ 2564 (J'U'l'l 3-3) 9fllf11'Slf1'lJllft~f11'S1lm l ~'l1'\.,l '\.,l l~~ll'\.,l'\.,lf11-SmlJlJlmilU'IJelll APHA-AWWA-

WEF (Standard Methods for the Examination of Water and Wastewater ; 21 st 
edition, 2005) ~llll'ff~.:i1ilu 

.d 
~l'Slll'l'l 3-3 

.. 
,::t .c::,,ct q: CV ' i:::,,,ct Q, cf <V CU ' o 

1111'H:J'YI 3-3 !!ffvl.:J1tifll';jlfl'lJ1111eltll.:J 1tifll':i1lfl':il~'tt ua~fll';j';jf1lJ1ffill'n1111flfJHlfl 

., .. ., 
vl'll'l-lfll'i\ll'i11l1vl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

Zinc 

Manganese 

~ ., ' 
fll'ilfl1J\ll16fJN 

" ., 111-:J~f) 

" ., 111-:J~f) 

" ., 111-:J~f) 

" ., ll1-:J~f1 

" ., 111-:J~f) 

" ., 111-.'.l~f) 

" ., 111-:J~f) 

" ., 111-.'.l~f) 

" ., 111-:J~f) 

" ., 1)1-:J~f) 

., 
"" d o 3.2.2 H t1 fl l 'j 1 ! fl 'j l ~ 't1 fl W.fl l 'W 'I-! l 

" 

., ., ' 
fll'i'ifl1"Hlllll'illl16fJH 

'"' ll'IIW'W 

' "' ll'IIW'W 

'"' ll'IIW'W 

'"' ll'IIW'W 

' "' ll'IIW'W 

l~:IJ HCI 1-n pH<2 

l~:IJ HNO3 1-n pH<2 

~ 1" l~lJ HNO3 ll pH<2 

l~:IJ HNO3 1tt pH<2 

l~:IJ HNO3 1tt pH<2 

l~:IJ HNO3 1tt pH<2 

~,qq d 
11l1lfl'il::'11 

- Electrometric 

- Nephelometric 

- Dried at I 03-105 °C 

- Dried at I 03-105 °C 

- EDTA 

- Turbidimetric 

- Phenanthroline 

- AA-Direct 

- AA-Direct 

- AA-Hydride 

- AA-Direct 

- Persulfate 

111nm-s11m1~ttfJWfll'WJ1th~u ~Tu1u 2 ft'm-w 1i'.iei1uvi 29 tiuvwu 2564 llfl~iu~ 11 

im1mJ 2564 ih-.,ftm-s~-s11111m1~ttflWfll'WJ1~.:i~1-s1.:i~ 3-41rn~-s1v.:i1u~ftm-s11m1~111'umfl~'W1f1~ 2 
q 
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1

1767 
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77 

• St. 

St,?. 

d ~ • f ~ALfllJ~18fJl·nn 
J,t-uAHEl•:Unmllni113tfill1aflLt1G1ii 3 (0682515, 1763608) 

J,'l,maE'l<JL'ntl'ULflil13tfill1amt1eiii 5 (0682313, 1763967) 

c::: °' , r ua GlH GH nu G11 mnnn • 

Ml IIW h VIKON~rnNT CONSIIL-rANT ·o. , LTD. 3-7 

D 

u;,rn 111fio~1n'iiu€mhi1un011111 ef1nfl 

N 

~ 
SCALK 1:50,000 

ifuii'lA 0Hn1, 
i-uiitbt111-uuG1il.niLfia<.1 



v -=t-=t <:\ C 
vl'll '\.I '11~ 1 'Hlllfl'il ::'tt 

V .::IQ V f 

1'\.1'111fl1JmD!JN 

pH 

Turbidity : NTU 

Total Suspended Solids : mg/L 

Total Dissolved Solids : mg/L 

Total Hardness : mg/Las CaCO3 

Sulfate : mg/L SO4 

Total Iron : mg/L Fe 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

Arsenic : mg/L As 

Zinc : mg/L Zn 

Manganese : mg/L Mn 

29/09/64 

8.0 

66. 1 

62.0 

584 

280 

397 

2.34 

<0.005 

<0.00 1 

<0.00 1 

0.007 

<0.025 

. 
~ d • 

"-'"tn111fl'il::'ttfltuill't'iU1 

St. 1 

11/12/64 

7.9 

6.99 

5.0 

2,335 

1, 120 

2,276 

0.028 

0.007 

<0.00 1 

<0.00 1 

0.005 

<0.025 

29/09/64 

8.1 

88.3 

45.5 

580 

295 

393 

2.35 

<0.005 

<0.00 1 

<0.00 1 

0.0 10 

<0.025 

St. 2 

11/12/64 

8.0 

3.6 1 

8.5 

2,355 

1,080 

2,2 14 

0.104 

0.006 

<0.00 1 

<0.00 1 

0.008 

<0.025 

5.0-9.0 

::;o.os 

::;o.oos 

::;0.01 

:::s.o 

:::s.o 

1ihTY1 i:i.rct~ 1~'\.11TieJ'\.11lY'\.l'l'l flel'\.l'li"ll'Vl'\.I~ ~1nv1, 2564 

'ttJ.llUl'ttllJ 

3.2.3 

lJ1~1!1'1.1i'Jtllfll'V'lJ1~1~'\.I (1h ~1fl'Vl~ 3) 'U'i ~flli'lflru ~mrn m 'i~~111v1JeiJ.J11tt~'li1~ ~tl'u~ 8 '1"4.i'I. 2537 

St.I = tl111.rnmM1vitru1n~'nlJ~'Yi~fll'IJ\91~ 3 

St.2 = tl11urrnei.:i1viau1n~'nlj~'n~fll'IJ\91~ 5 

o:::::i. a> ~ o .::t t l. d o o:::::i. " , QI ie:t 

'illf1fl1'i1!fn l ~'Yii'Jtlli11'W'U1 'il l 'U1'U21:l'tll'U 'Vl-:1 2 fn.:l'Vl'Vl l f11'.i\91'i1'il1lfn l ~'Yi 'W'IJ11 'l'Jf1~'l/'U 

~\91 'i 1'il 1 1fl 11~1-1l1fi 1 ei tj1 uinru ~" 7\91 '.iJ 1u ~nrnu ~ 1rl ml 1l.J 11 ill urn vi m..1 fl'l..ll.J 7\91 'iJ 1u fJtUt1 1-w.J 1N1~u 

('U'i ~li1'Vl~ 3) \91 1l.J'U'i ~f11 f!fltll ~m'il.Jf11'i~.:1!!1~~ell.Jll1-f.:l'l/1~ ~'IJ'IJ~ 8 'W .f!. 2537 i.:i 2 J:Ymli~\91'i1'il1!fl'i l ~l1 

ri1wfofi1 Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate !!ft~ Total 

Iron l.Jl\91'.ij l 'UV.:J "l:l.l"l~fll'n'U~fl l H 

3.2.4 
" ' _ ~ ,=t ""' rf O G) J ,=t J .,S _., CU 

fll'U1J'itl'U!'Yltl1JN~fll'i1!fl'il~'t'iflW.flll"f'ttl!'tt'ti1.:J'YINl'ttlJ1111-!0.:J1J1l1l1JU 
q q 

'illf1Nftf11'.i\91'i1'il1lfnl~l1i'Jtlli11'Wtl11 'U fl ftel-:1! vi U'U lf)~'nlj ~l1"1fll 'IJ\91~ 3 !!ft~ .J 1 ! 'U fl ftel-:1! vi tJ'U 

1n ~'nlj~'n'ftfll'IJ\91~ 5 1u'li1.:i~Nl'Ul.Jl'il'U~.:J'U'il~'IJ'U ('ll'U11fll.J 2564) m11.:i~ 3-5 !!ft~ 3-6 trn~ru ~ 3-4 !!ft~ 

3-5 'V'l1J11 i'lfli~\91'.i 1 'i111m 1~1-11 v1a-ff1'U 1myijfiwtj1 utn ru ~l.Jl\91'.iJ l'U ~f17'Yi'U vl'l'Jf1flf .:i~vhm 'i\91'.i 1 'il 

1tfl'i 1~1-1 1rleiti 1ll111Jfornviurni'l..ll.Jl\911Jl'U fJtUm-w.J 1tb~u (1h ~li1'Vl~ 3) mm.h~ m f!flru~ mrnm 1 

~.:11!1~~ell.Jll1-f.:J'l/1~ ~'IJ'IJ~ 8 'W.f!. 2537 Ufll1'U'l.ITllltll Zinc 'IJeJ.:Jtll t'Uflftel.:JlviV'U!f1~'Yilj~l1"1fll'IJ\91~ 3 !!ft~~ 
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5 hu~ei'Wniw1v'W 2561 ~iir111n'Wmw011m~1J1'W~rht1'W~ u~mh:ih~m:W'Vi'LI17 1111~11'Wi'W~ill'MH' 

th~ IV'lilJ'il7flt11i'Wmrn-:i1'Viv'Wimtm:1~mirwu~~ 3 u1:1~~ 5 i-:inci11u~th ~nui~ ri1t1i''I.Jr11 Turbidity , 

Total Suspended Solids, Total Dissolved Solids, Total Hardness , Sulfate Ui:l~ Total Iron l.Jl~1j1'WV-:Jill'M' 

n1r1'1J~r11 H 

., 
3.3 fll'jvlWU'Wfll'jfl'l-:J~ij,'U 

ri1t1! '1.Jm1~~~1:w~11'ili:l'eJ'Lil'.]tufll'Vi~-:i1n~~eimrn-:i im -:im1"l ~i'Wflf -:i~eJ itJ 'LI1,7'1'1~llifl'lfl 

'il ~vi1fl11fffl'lfl~,:J fl11 l 'U~V'WU 'U 1:1-:J'\JeJ,:Jl'.]f.Ufll'Vi~ .:iu 1~ ~el:W 'el'Wl~eJ,:Jl.Jl 'il1flfl11 ~ ll'W 'W fl'ilfl':i 1:W '\Jel -:JI fl1 ,:Jfll'j 

1~v'il~vi1m1~11'il1~1'.]f.Ufll'Vitllfl1fli'WmW1fl1fl Ui:l~l'.]f.Ufll'V'lil 11 'Wl~ eJ'Wii'Wlfl:W u1:1 ~iitJ'W lV'W 2565 Ui:l ~ 'il ~l~'IJ 

11m 1mfo1,J 1:1! ~ el ,u'~ vi 111 v-:i l'W N 1:1 fl11'Uij'LI1i ~1:Wl.Jl~'j m1tf tl-:Jtl'Wlli:l~Ufli '\JN1:lfl1~'1'1'1.J~ ,:JU 1~ir el:W Ui:l~ fl11 

Q ,d g} l ci Q I ~ 
~~m:W~11'ili:l'el'IJl'.]f.Ufll'Vii:l'-:JU1~1;1e):IJ1~l111-:Jl~tl'W:Wm 1fl:W - :WtJ'W 1V'W 2565 !i:l''W el~ tlfl1:W ~~i:1'1l1fl':i 1:W'Vi'Wj1'W 

Ui:l~ m1 mii tJ,:JU '.i fll'W fl,:J l'W 'W IV'IJ1V!li:l ~UN'W'l'li' 'ViVlfl11i1 rn'li1~Ui:l~~ .:itn~ irtJ:w Ui:l~l1'W 1V-:J1'W~l~V1'li't1-:i 

i~i''LI'l'111'1.J~tli'U 
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V .. d 

1 '1-ll'llfl'IJ 

11'1-l UltJ'U 256 1 

li'U11t11J 256 1 

i'.i 'Ult11J 25 62 

iiQ'UlU'U 2562 

O'U UlU'U 2562 

li'U11t11J 2562 

i'.i'Ult11J 2563 

iiQ'UlU'U 2563 

O'UUlU'U 2563 

li'U 11t11J 2563 

ii 'Ult11J 2564 

iiQ'UlU'U 2564 

n 'UUlU'U 2564 

li'U11t11J 2564 

>JWl'if l'U 

pH 

7.9 

8. 1 

7.8 

8.3 

8.0 

8.0 

8.2 

7.9 

7.7 

8.0 

7.8 

8.2 

8.0 

7.9 

5.0-9.0 

, 
"' 'Vim 

ill\ll'i~ l'U 

'tt>Jltll'tt9j 

~ ' 
.ct - ~ .ct ~ d o GI -=t Gt V v .cf. 

\lll'i H'Vl 3-5 ! lJ 'itl'l.Jl'Vltl'UN'il fll 'i \ll'i1 '1111fl 'i 1:::'ttfl Wil l'VfU 1 I U fltHl~l'Vltl 'I-Hfl'il 'tnJ~'tt'ilfU 'IJ\ll'VJ 3 . . 

Q ' fHlfll 'i \ll 'n;}1lfl 11~'11 

Turbidity Total Total Total Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

(NT U) Suspended Dissolved Hardness (mg/L Iron (mg/L (mg/L (mg/L (mg/L (mg/L Mn) 

9.33 

1.90 

5.26 

0.44 

25.3 

1.76 

7.98 

I.IO 

12.1 

2 1.0 

5.86 

1.39 

66. 1 

6.99 

Solids 

(mg/L) 

9.2 

3.0 

4.3 

0.6 

2 1.6 

ND 

1.6 

0.8 

7.8 

12.6 

7.2 

<5.0 

62.0 

5.0 

Solids 

998 

1,855 

2,605 

2,5 16 

800 

2,805 

2,775 

2,435 

2,090 

2,745 

2,440 

2,565 

584 

2,335 

(mg/L 

510 

840 

1,280 

1,140 

440 

1,180 

1,180 

1,160 

400 

1,320 

1,080 

500 

280 

1,120 

1,658 

1,877 

2, 11 8 

2, 197 

507 

1,126 

2, 155 

3, 11 2 

2,2 13 

2,405 

2,1 68 

2,334 

397 

2,276 

0.625 

0.107 

0.039 

0.053 

0.558 

0.088 

0.058 

0.039 

0.303 

0.11 7 

0.1 52 

0.138 

2.34 

0.028 

'IJ~'hl'Vl 'h 1~-:i 1~u h Hnmlw'Yl r1 t1 wu'm1'Vl'\.I; ~lflf'I , 2564 

0.008 

0.005 

0.006 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

0.007 

~.OS 

Cd) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.00 1 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

~0.005 

As) Zn) 

<0.001 5.61 

<0.001 0.122 

<0.001 0.050 

<0.00 1 0.140 

<0.00 l 0.083 

<0.00 I 0.228 

<0.00 I 0.005 

<0.00 I 0.023 

<0.001 0.007 

<0.001 O.D38 

<0.00 I 0.003 

<0.00 l 0.003 

<0.00 I 0.007 

<0.00 I 0.005 

~.01 ~5.0 

m ~11 1u11wm-wJ 1~1~u (·1.h :::1t1'Vl~ 3) th ::: mffflw::: nn :1..1m1~-:i111f'!~mm11-:i'!f1~ 'iHJ'U~ 8 

'W .ff . 2537 

ND = Not Detectable 

0.01 4 

<0.025 

<0.025 

<0.025 

<0.02 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

~5.0 
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VJ!lfl miiMu; iiv<iJJU lii'UIYl'i/Ul lilllvl 

pH 

illVl'Hll'U = 9.0 
9 

8 

7 

6 

5 

4 

3 

2 

,_., ,., ,, lim .. •-• ,_, ,., '·' .. ,., ., •-• ,., 

mmirn =s.o 

0 

n.u. 61 u1. 6 1 ii.fl. 62 ii.u. 62 n.u. 62 Yi.fl. 62 ii.fl. 63 ii.u. 63 n.u. 63 Yi .fl . 63 ii.fl. 64 ii .u. 64 n.u. 64 Yi.fl. 64 

NTU 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

mg/L 

9.33 

n.o. 61 u1. 6 1 

9.2 

n.o. 61 Yi.fl . 61 

5.26 
0.44 

ii .fl . 62 il.o. 62 

4.3 
0.6 

ii .fl . 62 il.o. 62 

MINING EN VIRONMENT CONSUL TANT CO., LTD. 

25.3 

n.o. 62 

21.6 

n.o. 62 

Turbidity 

66.1 

21.0 

6.99 
1.76 1.39 

Yi .fl . 62 ii. fl . 63 il.o. 63 n.u. 63 Yi .fl . 63 ii .fl . 64 il.o. 64 n.o. 64 Yi .fl. 64 

Total Suspended Solids 

62.0 

12.6 
7.8 7.2 

ND 1.6 0.8 

Yi.fl . 62 ii. fl . 63 il.o. 63 n.u. 63 Yi.fl . 63 ii. fl . 64 il.o. 64 n.o. 64 1i .fl . 64 
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mg/L 
3,500 

3,000 

2,500 

2,000 -

1,500 

1,000 

500 

0 

998 

I 

2,605 2,516 

1,855 

I I I 

Total Dissolved Solids 

2,805 2,775 2,745 

2,435 2,440 
2,565 

2,335 
2,090 

800 
584 

IUJ. 61 Ii.fl. 61 ii.fl. 62 ii.ti . 62 fl .ti . 62 Ii.fl. 62 ii.fl. 63 ii.ti. 63 fl .fl. 63 Ii.fl. 63 ii.fl. 64 iJ.tJ. 64 fl.ti. 64 Ii.fl. 64 

mg/LCaco, 

2,000 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

0 

510 

1,280 
1,140 

840 

Total Hardness 

1,320 
1,180 1,180 1,160 

1,080 1,120 

440 500 

280 

11.0. 61 Ii.fl. 61 ii.fl. 62 il.o. 62 fl .O. 62 Ii.fl. 62 ii.fl . 63 iJ.tJ. 63 fl.ti. 63 Ii.fl. 63 iJ.fl . 64 iJ.IJ. 64 fl.lJ . 64 Ii.fl. 64 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L SO
4 

1,877 
1,658 

2,118 2,197 

1,126 

' 507 
! 

' mll ! 

Sulfate 

3,112 

I 2,405 2,334 2,276 
2,155 I! 2,213 2,168 

397 

I Jllll 
11.IJ. 61 Ii.fl. 61 ii.fl. 62 il.lJ. 62 fl.lJ. 62 Ii.fl. 62 ii.fl. 63 iJ.o. 63 11.U. 63 Ii.fl. 63 ii.fl. 64 il.lJ. 64 fl .O. 64 Ii.fl. 64 
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5 
mg/L Fe Total Iron 

4 

3 
2.34 

2 

0.625 0.558 

0.039 0.053 0.088 0.058 0.039 
0.303 

0.117 0.152 0.138 0-028 

0 

fl.ti. 61 ti.fl. 61 ii.fl. 62 ii.ti, 62 fl.!l . 62 Ii.fl. 62 ii.fl. 63 ii.ti. 63 fl.ti. 63 Ii.fl. 63 ii.fl. 64 ii.ti. 64 fl.ti. 64 Ii.fl. 64 

mg/L Pb Lead 

JJWl"lj1'1J ~0.05 

0.10 

0.09 

0.08 

O.o? 
0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

0.008 0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 

fl .ti . 61 Ii.fl. 61 ii.fl . 62 ii.ti. 62 fl.!l. 62 Ii .fl. 62 ii.fl . 63 ii.ti. 63 fl .ti. 63 Ii.fl. 63 ii.fl . 64 ii.ti. 64 fl.ti . 64 Ii.fl. 64 

0.0 IO mg/L Cd 

0.009 

0.008 

0.007 

Cadmium 

0.006 JJ1Vl"lj1'1J ~0.005 

~OM ----------------------------------- - ---- - - --- ----------------------------

0.004 

0.003 

0.002 

0.001 

0.000 

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

fl .a. 61 Ti .fl. 61 ii.fl. 62 ii .a. 62 fl.a . 62 Ti .fl . 62 ii .fl . 63 ii .a. 63 fl.a. 63 Ti .fl . 63 ii .fl . 64 ii.a. 64 fl .a. 64 Ti .fl. 64 
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mg/LAs 
0.015 

Arsenic 

0.01 2 
lll\l11!J11-I '.>0.01 

0.009 

0.006 

0.003 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

0.000 

n.o. 61 u1. 61 ii.fl. 62 il.o. 62 n.o. 62 Ii.fl. 62 ii.fl. 63 il.o. 63 n.o. 63 li.fl. 63 ii.fl. 64 il.o. 64 n.o. 64 li.fl. 64 

mg/L Zn 
8 

Zinc 

7 

6 

5 

4 

3 

2 

0 

5.61 

111\ll"'l!JHI '.>5.0 mg/L 

0.122 0.050 0.140 0.083 °-228 0.005 0.023 0.007 0.038 0.003 0.003 0.007 0.005 

fUJ . 61 u1. 61 ii .fl . 62 ii.v. 62 n.v. 62 u 1. 62 ii.fl. 63 ii.o. 63 n.o. 63 Ii.fl. 63 ii.fl. 64 il.v. 64 n.v. 64 Ii.fl. 64 

mg/L Mn lll\ll"'l !Jll-1 :>5.0 mg/L Manganese 

5 -------------------------------------------------------------------------

4 

3 

2 

0.014 <0.025 <0.025 <0.025 <0.02 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

0 

n.o. 61 Ii .fl. 61 ii.fl. 62 il.o. 62 n.o. 62 li.fl. 62 ii.fl. 63 ii.o. 63 n.o. 63 li.fl. 63 ii.fl. 64 ii.o. 64 n.o. 64 11.fl . 64 

ti .. ' 'i YI 3-4 (\118) ... 
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., .. " 
Tl-l't'llfl'U 

V I 

Vl'ltltJH 

f1tWltJ'U 256 I 

1i'U1lfllJ 2561 

jj'U lfllJ 2562 

ilQ'Ull.l'U 2562 

f)'UIJltJ'U 2562 

1i'U 1lfllJ 2562 

ii'UlfllJ 2563 

ilQ'Ull.l'U 2563 

f)'UIJltJ'U 2563 

1i'U1lfllJ 2563 

ii'UlfllJ 2564 

ilQ'Ull.l'U 2564 

f)'UIJltJ'U 2564 

1i'U1lfllJ 2564 

pH 

8.1 

7.9 

8.2 

8.2 

8.0 

8.0 

8.3 

8.1 

7.8 

8.0 

7.9 

8.2 

8.1 

8.0 

5.0-9.0 

'tnrn.1111i;,i 

u;irn llrU8~11,ilv<ilJ1'1illlnllillll 0111,1 

' w ' .:::I. _I';! .::I. ~ d o q .q q SI v .e:t 
\lll'H:n'I 3-6 !U1UU!'YIU'U~tl011\ll1'Hl1!fl'll:::'t11'1tu.fll'Yi'l-n!'I-H'ltnl-:i!'YIU'W!fltl't1i.l~'trnm'll\ll'YI 5 . . 

., d 
fHlf) l'iVl'i 1il 1lfl11:; '11 

Turbidity Total Total Total Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

(NTU) Suspended Dissolved Hardness (mg/L Iron (mg/L (mg/L (mg/L (mg/L (mg/L Mn) 

26.7 

0.68 

6.83 

0.45 

23 .6 

0.83 

12.9 

1.94 

8.7 1 

20.6 

5.08 

1.15 

88.3 

3.61 

Solids 

(mg/L) 

15.8 

ND 

2.0 

ND 

18.2 

ND 

1.2 

0.4 

7.6 

10.2 

5.5 

<5.0 

45 .5 

8.5 

Solids 

950 

2,025 

2,585 

2,556 

815 

2,830 

2,730 

2,470 

2, 180 

2,770 

2,525 

2,585 

580 

2,355 

(mg/L 

520 

900 

1,320 

1,100 

240 

1,200 

1,180 

1,220 

920 

1,400 

1,100 

1,200 

295 

1,080 

SO.J (mg/L Pb) 

1,579 

2,086 

2, 171 

2,066 

572 

859 

2,389 

2,433 

2,228 

2,574 

2,735 

2,5 16 

393 

2,2 14 

Fe) 

0.951 

0.058 

0.019 

0.170 

0.405 

0.039 

0.107 

0.019 

0.058 

0.156 

0.104 

0.128 

2.35 

0.104 

0.008 

0.006 

0.006 

<0.005 

<0.005 

<0.005 

<0.005 

0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

0.006 

'U111''VI 'h.1~.:i &u1THJ'WtJ!'W-n miwimt'Vl'W\91 ,\'1nfl, 2564 

Cd) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.00 1 

<0.001 

<0.001 

<0.001 

<0.001 

<0.00 1 

<0.001 

~.005 

As) Zn) 

<0.001 5.48 

<0.001 0.117 

<0.00 1 0.057 

<0.00 I 0.049 

<0.001 0.032 

<0.001 0.230 

<0.001 0.006 

<0.001 0.008 

<0.00 I 0.009 

<0.001 0.022 

0.0020 0.006 

<0.001 0.003 

<0.001 0.010 

<0.001 0.008 

:'::0.0 I :"::5.0 

m~'SJl'Wr.Jrumvnl1ih~'W (th:::1.n'VI~ 3) 1.h:::mrrl'lru:::m·n.1m-s~.:i1nfl~m.111,.f .:i'b'1~ 'ilU'U~ 8 

'Vi.ff. 2537 

ND = Not Detectable 

0.014 

<0.025 

<0.025 

<0.025 

<0.02 

<0.025 

<0.025 

<0.25 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

:"::5.0 
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pH 

10 • 

6 

5 

4 

3 

2 

I 

0 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

fl .U . 61 1i.fl. 61 ii.fl. 62 ii.u. 62 fl.U. 62 1i.fl. 62 ii.fl. 63 ii.u. 63 fl.U. 63 1i.fl. 63 ii .fl . 64 ii .u. 64 fl.U . 64 1i .fl . 64 

Turbidity 

NTU 

88.3 

26.7 23.6 20.6 

I.IS 3.61 

n.o. 61 1i.fl . 61 ii.ti . 62 ii.o. 62 n.o. 62 1i.ti . 62 ii .ti . 63 ii .o. 63 n.o. 63 n.ti. 63 ii.ti. 64 ii.u. 64 n.o. 64 n.ti . 64 

mg/L 
Total Suspended Solids 45.5 

18.2 
15.8 

10.2 
8.5 

ND 
2.0 

ND ND 

fl .U. 61 li .fl. 61 ii .fl. 62 ii .u. 62 fl.U. 62 li.fl. 62 ii.fl. 63 ii.u. 63 fl.U . 63 li.fl. 63 ii.fl. 64 ii .u. 64 fl.U. 64 li.fl . 64 

., ' ' 
'1'1.Hi 3-5 m1v-!1mt1'1.J!'ntl'I.JlltYvh'lf-.lt1fll'j\!'l'j11l11fl'jl~~,u,lUll'Vnhhuum-31'nt1U1fl~'HJ.J~'Hiltll'IJ\!'l'n 5 'nN1UJ.J10-3'lfomru cu q q q 
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4,000 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L 

2,025 

950 

i 
.1 

I 

2,585 2,556 

l 
1: 

1i 
815 

1! 
I 

~ 
II 

I 
I 

I I 

u11lt1 miJD~u;iiu<i1n1lii'1niP11u1 liniFI 

Total Dissolved Solids 

2,830 2,730 2,770 

2,470 2,525 2,585 

2,180 
2,355 

580 

nm 
I I I I 

fl.ti. 61 li.fl. 61 ii.fl. 62 il.tl. 62 fl.ti. 62 li.fl. 62 ii.fl . 63 il.tl. 63 fl.ti. 63 li.fl. 63 ii.fl . 64 il.t1 , 64 fl .ti . 64 li.fl . 64 

mg/LCaCO3 

2,000 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

0 

520 

1,320 

900 

1,100 
1,200 

1 I 
I 

I I 
I I 

! I: ! 240 I' I 
I 

fTI1l 
I'. 
1: 

Total Hardness 

1,400 

1,180 1,220 1,200 
1,100 1,080 

l 920 

I 
I 
I 

1: 
295 

! 
I' 

nm ,, ,, 

fl.lJ. 61 li.fl . 61 ii.fl . 62 il.u. 62 fl.ti. 62 Ii.fl. 62 ii.fl . 63 il.u. 63 fl.lJ. 63 Ii.fl. 63 ii.fl. 64 il.u. 64 fl.lJ. 64 Ii.fl. 64 

mg/L SO4 
3,000 

2,700 

2,400 

2, 100 

1,800 

1,500 

1,200 

900 

600 

300 

0 

1,579 

2,086 2,171 

Sulfate 
2,735 

2,389 2,433 
2,574 2,516 

2,228 2,214 

fl.lJ. 61 Ii.fl. 61 ii.fl . 62 il.u. 62 fl.lJ. 62 Ii.fl. 62 ii.fl. 63 ii.ti. 63 n.u. 63 Ii .fl . 63 ii.fl. 64 il.u. 64 n.u. 64 Ii.fl. 64 

iu~ 3-s <~e) 
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5 
mg/L Fe Total Iron 

4 

3 
2.35 

2 

0.951 

o.405 
0.058 0.019 

0.170 0.107 0.019 0.058 0.156 0.104 0.128 0.104 

0 

1u1. 61 Ii.fl. 61 ii.fl. 62 il.u. 62 n.u. 62 Ii.fl. 62 ii.fl. 63 il.u. 63 n.u. 63 Ii.fl. 63 ii.fl. 64 il.u. 64 n.u. 64 Ii.fl . 64 

mg/L Pb 

0.10 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

0.008 

Lead 

0.006 0.006 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 

n.v. 61 Ii.fl . 61 ii.fl. 62 ii.v. 62 11.v. 62 Ii.fl. 62 ii.fl. 63 il.v. 63 11.v. 63 Ii .fl . 63 ii.fl . 64 il.v. 64 11.v. 64 Ii.fl. 64 

mg/L Cd 
0.010 

0.009 

0.008 

0.007 

0.006 

0.005 

Cadmium 

llW11 f l'U ~0.005 

0.004 

0.003 

0.002 

0.001 

0.000 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00 1 <0.001 <0.001 <0.001 <0.001 

11.fJ. 61 Ii.fl.61 ii.fl. 62 iJ.!'J. 62 11.!'J. 62 Ii.fl. 62 ii.fl. 63 iJ.!'J, 63 11.!'J. 63 Ii.fl. 63 ii.fl. 64 il.fl. 64 11.fl. 64 Ii.fl. 64 
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mg/LAs 
0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

Arsenic 

0.002 

fl.fl. 61 Ii.fl . 61 ii.fl . 62 ii.fl. 62 fl .!l. 62 Ii.fl . 62 ii.fl. 63 il.!l. 63 fl .fl. 63 Ii.fl. 63 ii.fl. 64 iJ.!l. 64 fl.fl . 64 Ii .fl . 64 

mg/LZn 
8 -

7 

6 _ 5.48 

5 

4 

3 

2 

0 

0.117 0.057 0.049 0.032 

Zinc 

,11111 1911-1 >5.0 mg/L 

0.230 0.006 0.008 0.009 0.022 0.006 0.003 0.010 0.008 

fl.fl. 61 Ii.fl. 6 t ii.fl. 62 il.fl. 62 fl.fl. 62 Ii.fl. 62 ii.fl. 63 il.fl. 63 fl.fl. 63 Ii.fl. 63 ii.fl. 64 ii.fl. 64 fl.fl. 64 Ii.fl. 64 

mg/L Mn lllOlillll-1 >5.o mg/L Manganese 

5 ---------------------------------------- -- -------------------------------

4 

2 

0.014 <0.025 <0.025 <0.025 <0.02 <0.025 <0.025 

0 

<0.25 

mn 
<0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

n.fl. 61 Ii.fl. 6 t ii.fl. 62 ii.fl. 62 fl .fl. 62 Ii.fl. 62 il.fl. 63 ii.fl. 63 fl.ri . 63 Ii.fl. 63 il.fl. 64 ii.fl. 64 fl .ri. 64 Ii.fl. 64 
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1 Arsenic 

2 Biochemical Oxygen Demand 

3 Cadmium 

4 Chemical Oxygen Demand 

5 Color 

6 Copper 

7 Cyanide 

8 Formaldehyde 

9 Free Chlorine 

10 Hexavalent Chromium 

11 Lead 

12 Manganese 

13 Mercury 

14 Nickel 

15 Oil & Grease 

16 pH 
17 Phenols 

18 Selenium 

19 Sulfide 

20 Temperature 

21 Total Dissolved Solids 

22 Total Kjeldahl Nitrogen 

23 Total Suspended Solids 

~,) 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodr21 

5-Day BOD Test, Azide Modification Methodr2J 

Digestion, Direct Air-Acetylene Flame Methodl21 

Closed Reflux, Titrimetric Methodl2J 

ADMI Weighted-Ordinate Spectrophotometric 

Methodl21 

Digestion, Direct Air-Acetylene Flame Methodr21 

Distillation, Colorimetric Methodl21 

Distillat ion, Colorimetric Method[ll 

lodometric Methodr21 

Colorimetric Method[21 

Digestion, Direct Air-Acetylene Flame Methodr2J 

Digestion, Direct Air-Acetylene Flame Methoct121 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method2l 

Digestion, Direct Air-Acetylene Flame Method12l 

1) Liquid-Liquid, Partition-Gravimetric Method 21 

2) Soxhlet Extraction Method121 

Electrometric methodr21 

Distillation,. Direct Photometric Methodl21 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodr2J . 

1) lodometric Method[2i 

2) Methylene Blue Methodl21 

Laboratory and Field Methods121 

Dried at 180 °cl2l 

Macro-Kjeldahl Methodl7.J 

Dried at 103-105 °CL21 
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~llin 24 Trivalent Chromium ... 
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24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation[2j 

25 Zinc Digestion, Direct Air-Acetylene Flame Methodl21 
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ANALYSIS REPORT 

0 I O ._, .... .... S' 

~11Hl'Yl-3'Yltl~ tl1L1ltl'Wl.l,tl~lJ1 ,J~Vi1~Ufl7~1,,f1 • 
"" ., d .!. 

1J7L1tll.'lJ1'11Lfl11WJf'II 

TEST NO. 

REPORT DATE 

Lab-AB 118/2564 

October 19, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

September 29-30, 2021 

October 15, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

-
Parameter Unit 

~'141'l::EJEJ'll"i111 (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co. ,Ltd 

Method of Analysis Resulr' Standard11 

High-Volume Air 0.239 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 

/ '-- H -I 

d 
n/h~.i,11 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

. 

Mining Environment Consultant Co., Ltd . 
..,...,1.:: C:'1 i.Jd' Q..I d'oQ..I 

1J 'i 'it'YI 3J 'Mi\'.! Lel 'M, L"l 'i el 'Mi L 3J 'Mi 'YI ~ el W1$ iHL 'YI 'M, GI ,:n n lPl 
22/35 'l!avn1~L'Yll'ln7"11 7 L.Vn 4 (U1'11Wl'll'l1'l!1) L1'!J1~li1'llinn L111111n~n:il n1~L'Yll'llJ'll1'11fl7 10240 

tmtil'l-n 0-2187-0908, 081-6573909 tmITT, 0-2187-0908 

ANALYSIS REPORT 

0 I O Q.,, 11.,1 11,; tJ' 
~1lJ~'t'hl'Ylel~ 01L11el~Uel~lJ1 ,i~~1~Uff'l"~111fl • 
u'inm'JJ1.:1 h.:i'lit1:u 

TEST NO. 

REPORT DATE 

Lab-AB 119/2564 

October 19, 2021 

September 29-30, 2021 

October 15, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Resulr' Standard11 

*Ul::tltl,lTI:U (TSP) mg/m3 High-Volume Air 0.222 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

. 

Mining Environment Consultant Co., Ltd. 
,...,_1.::i: fi:'7 t.J ~ Q,; ~oii.; 

'lJ i-M-YI a.J "" tel 'Mi L1 i-e:i 'Mi La.J 'Mi YI ~ el W1HHLYI 'Mi Gl 'il1 n ~ 
22135 'l!oun1~L-nvm'i'rl1 7 u.un 4 (U1\lff1'LITI'lf1) u.'111~li1~ann L'lllll1mn:il n1~L-nVoJ~11111110240 

t mflv,i,f 0-2187--0908, 081-6573909 t mff11 0-2187--0908 

ANALYSIS REPORT 

A G.I d IA ... 0 A Q., 0 ... 

1.J'l~'Yl L'V\3JEh'.ILL'ltJ1.J'lUJ'l.l.1~'1.l.'V-1'11'1.l.1 ,nn~ 

~11.J~'n'll'YlEh'I Ei1LfHJ~'l.l.El'11J1 i''1~1~'1.l.'11~117'7 
' 

u'inm'li1-J lrn.lmm'i 

TEST NO. 

REPORT DATE 

Lab-AB 120/2564 

October 19, 2021 

September 29-30, 2021 

October 15, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Resulr' Standard11 

~Ut'l::!JEJ-J'n3J (TSP) mg/m3 High-Volume Air 0.213 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 



22135 'l!OUn'{~Lnwn1on1 7 uun 4 (U1'Ul'l1'UTI'll1} u'!l1~\i1-.,ll1n L'll911rnn: I] n1~L'YlW1J',11'Ufl110240 

1miwn 0-2187-0908, 081-6573909 1ml'l11 0-2187-0906 

CUSTOMER NAME; 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

11 . Zinc 

12. Manganese 

ANALYSIS REPORT 

_,..... A IA L,, O .-, Q., 0 L,, 

unt'Yl L'Vl:IJEhlLL'HllJ'l!:IJ'l-l.1~'1-l.V-l~'l-l.1 ,nn ~ 

0 I O L,, .... .... ' 

mrnm,1mh1 a1 LT1EJ'Vl'l-l.E1'11J1 ~'1'Vl1~'1-l.m~1nfl • 
ii1L'l-l.flflE1'1Lfitm1ni'Vl:1J~'Vltm'll~~ 3 • 

TEST NO. 

REPORT DATE 

October 11, 2021 

October 12 - 18, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.0 

NTU Nephelometric 66.1 

mg/L Dried at 103-105 ° C 62.0 

mg/L Dried at 103-105 ° C 584 

mg/L CaCO3 EDTA 280 

mg/L SO4 Turbidimetric 397 

mg/L Fe Phenanthroline 2.34 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.007 

mg/L Mn Persulfate <0.025 

Lab-W 107/2564 

October 20, 2021 

September 29, 2021 

08:30 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-

-

-

~.05 

~ .005 

~.01 

:S1.0 

:S1 .0 

Remark: 11 3J1911'j1\.l,~m111~'11~1~\.I, (1.h::Ln'Yl'Yi 3) 1h::mt'lfltu.::nTT:1Jn11'~'1LL1~amJLLV:'1'l!19i o.uutl 8 ~.t'I. 2537 

21 ie1'1ll~u1im,- tJ71f'Yl LO\.l,111'eJ\.l,L3JWn LLeJ\.l,yf LLfltJeJTI9lel~ 'ii1n~ Lfl'll'Yl::LUtJ\.I, 1-029 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
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1mfivnf 0--2187-0908, 081-6573909 1mlil17 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANAL YllCAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

11 . Zinc 

12. Manganese 

ANALYSIS REPORT 

A -., A 1A ._, o - ... 0 ... 

unt'Yl LVlllEJ.:JU.'lt.J1J'l1ll'\.41S-'\.4\Al~'\.41 ,nn~ 
0 I O ... ... ... ' 

~11Jfl'Yl.:l'Y1El.:I El1LllEIVl'\.4El.:11J1 ,J.:JV\1~'\.l.fl'la'11"1"fl 
' 

ii1L'\.l.flflEJ.:JLTit.J'\.4Lnfl°'Vlll~Vlim"ll~~ 5 
' 

TEST NO. 

REPORT DATE 

October 11, 2021 

October 12 - 18, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electrometric 8.1 

NTU Nephelometric 88.3 

mg/L Dried at 103-105 ° C 45.5 

mg/L Dried at 103-105 ° C 580 

mg/L CaCO3 EDTA 295 

mg/L SO4 Turbidimetric 393 

mg/L Fe Phenanthroline 2.35 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.010 

mg/L Mn Persulfate <0.025 

Lab-W 108/2564 

October 20, 2021 

September 29, 2021 

9:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-

-

-

:S0.05 

:S0.005 

:so.01 

:'.S1.0 

:'.S1.0 

Remark: 11 IJ1'11'fl\4~ml11'Ynt1~.~" (1.h::Lt1'Y1f1 3) 1.h::mflfltu.::n1'1'1Jf111'i.:JLrn1ltE11JLL,..;'1"lf1~ o.uuf1 8 'Yj,fl . 2537 

2/ iE1'1tl~u1im1 lJ71f'Yl LO'U 1,1'El'UL3T'Uti' LLEJ'Ui LLalJEJTI'1El~ ,i1n~ La'JJ'Yl::LUtJ'U 1-029 C 'C 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
tii1t'YI 13Jit1 L~"11~el"L3J\U{ ~elWl1aLL't1"Gf ;)111~ 
22/35 '!loun-t~Lnl'ln1"111 7 uun 4 (tl'11u11un'!l1) u,m,fr,11nn L'llfltrnn:il n1~L'Yll'llll'l1\lfl11 0240 

1mil'ln' 0-2187-0908, 081 -6573909 1m1m 0-21 87-0908 

ANALYSIS REPORT 

0 I O ... a., .... ~ 

'111.JL'l'Yh'l'Ylcl-:I El1L11El~\4El-:11.J1 ,J-:J~1'1\4'11a'111fl • 
,Q, ... • .! 

u1L1tu.'lJ1,mrrn-J'li-J 

TEST NO. 

REPORT DATE 

Lab-AB 121/2564 

December 17, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

December 10-11, 2021 

December 15, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

-

Parameter Unit 

q,.u~::mm11J (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resulr' Standard11 

High-Volume Air 0.253 0.330 

Sampler/Gravimebic 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A .... 1..: G;°"f i, 6' .... 6'o .... 

1J i-ti-YI 3J "" Le)" L1 i-e>" UJ "YI ~ e) WlHHL'YI 'l4Gl ,n n ~ 
22/35 'l!Eun1~mvm1'f!1 7 LWn 4 (lrl'llfl1'11TI'1!1) u.111~1i1V11nn L1J fl1rnn: il n1~Ll'IVOJV11'11fl110240 

1m!i'Vin' 0-2187-0908, 081-6573909 1mfl11 0-2187-0908 

ANALYSIS REPORT 

u1,;-'Yl L~iia-iLLiflu-i11il1iiu~~in ,1111~ 

~11J~'r'l-l'YlEl-l t11L11EJ~ua-11J1 ,i'-,~-r~um,nnJ • 

TEST NO. 

REPORT DATE 

Lab-AB 122/2564 

December 17, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

December 10-11, 2021 

December 15, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

. 

Parameter Unit 

~'U,fl::ml,1'1'111 (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resulr' Standard11 

High-Volume Air 0.234 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 

a 
TECHNICIAN MANAGER 

I 



22/35 '!Joan,~L'rl'l'ln;,m 7 u.an 4 (U1'Ll.ll1'LI.TI'll1) U.'IJ1~111'tllnn L'IJfllrnn:l'.I n1~L'rl'l'lll'tl1'Ll.fl110240 

1mi,..,f 0-2101-0900, 001.5573909 lma,1 o-21a1-09oa 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

. 

Parameter 

~'IU~::flfl~TIIJ (TSP) 

24 Hours Average 

ANALYSIS REPORT 

A ._, d IA ... 0 A ._, 0 ._, 

unt'Yl LVi1tEJ-iLL'HJ1J'1111u1~u-w~u1 ,nn'1 

4111J~'t1-:i'Y1EJ-:i 81L11El~UEJ-:il.J1 i-iWl'1'U.f11~17'l"f1 • 

TEST NO. 

REPORT DATE 

Lab-AB 123/2564 

December 17, 2021 

u~L1mi1,11mlflmd 

December 10-11, 2021 

December 15, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit 

mg/m3 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resulr' Standard11 

High-Volume Air 0.272 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 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""'1.:: r;:'1 t.J ti a..,, tfoa..,, 

untrt 3J "" L el" L1 "i el" L3J "rt ~ el Wlf GHL rt" Gl ,n n @'I 
22/35 'l!atm1~L'YIVmi'fl1 7 LLUn 4 (U1'LLll1Wl1'1l1) LL'll1~1i1~l.J1n L'll'lllmn:iJ n1~L'YI\IOJ~1'LLfl110240 

tmfl'tlln 0-2187-0908, 081-6573909 tm1111 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

11. Zinc 

12. Manganese 

ANALYSIS REPORT 

0 I O Q.; ... Q.; ~ 

lil11Jfl't'h'l't1Ehl El1 L11El'V\'l,l,El-il1J1 \l-il'V\1'11'1,1,'11tnrrn 
' ii1 luf'lfleJ-ilL ii£Julni'Vl1J'll'VltrnL'lJ'll~ 3 • 

TEST NO. 

REPORT DATE 

December 15, 2021 

December 16 - 22, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 7.9 

NTU Nephelometric 6.99 

mg/L Dried at 103-105 ° C 5.0 

mg/L Dried at 103-105 ° C 2,335 

mg/L CaCO3 EDTA 1,120 

mg/L SO4 Turbidimetric 2,276 

mg/L Fe Phenanthroline 0.028 

mg/L Pb AA-Direct 0.007 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.005 

mg/L Mn Persulfate <0.025 

Lab-W 109/2564 

December 27, 2021 

December 11, 2021 

10:00A.M. 

Clear 

Standard" 

5.0-9.0 

-
-
-
-

-

-
3).05 

3).005 

3).01 

~1.0 

~1.0 

Remark : 11 3J1q)1'_f1'U.flm111'1'1,i1thih1, (th::m'Ylrl 3) 1h::mflflm::m1:1.m11~-.:1Lnqiti'mm~-.:1'l51~ mT1Jf1 8 Vi.fl. 2537 

21 ~f.l-.:IU~1J1lm11J1,;'Yl L5'U.111'f.l'U.L3J'U.n LLf.l'U,i LLl'llJf.lTI~f.l~ 'li1nqi Ll'l'll'Yl::LU[J'U, 1-029 . ' . 

CL\ 
.. "J Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining. Environment Consultant Co., Ltd. 
"'"'1"' fit'1 !1-1 d' "' d'oc,, 1J"i'J!t't1 3J"" Lel"L'l"iel"L3J\.f,'t1 ~elW1fiiHL't1"@l ,nnlP'I 

22/35 '1Joan1~L-rn11n1on1 7 u.an 4 (1fl'LUl'l'LI.TI'lf1) U.'IJ1~i'1'Lllnn L'IJ91trnn~il n1~L'l'1VUJ'll1'Ll.fl11 0240 

1mfi'Vi,f 0-2187-0908, 081-6573909 1m1111 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 110/2564 

December 27, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

11. Zinc 

12. Manganese 

a,._. A , A ._. o ._. Cl,; o Q,; 

1J1~'r1 L '\Ultl'3LL1£J1J•JUJ'U.1a'UY-1'11ll.1 ,nn~ 

~11Hn'i-3'r1Ehl 01L11EIVIUEl'31J1 ,i,3wf~Ufl1a'111fi' • 
,i, 1ut1t-lEl'3LYi£Ju1naV11J~Vlim"ll~~ 5 • 
December 15, 2021 

December 16 - 22, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.0 

NTU Nephelometric 3.61 

mg/L Dried at 103-105 ° C 8.5 

mg/L Dried at 103-105 ° C 2,355 

mg/L CaC03 EDTA 1,080 

mg/L S04 Turbidimetric 2,214 

mg/L Fe Phenanthroline 0.104 

mg/L Pb AA-Direct 0.006 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.008 

mg/L Mn Persulfate <0.025 

December 11, 2021 

10:30 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-

-

-

S0.05 

S0.005 

S0.01 

:s1.o 

:S 1.0 

Remark: 11 mmr,u~m111~i.t1e!1~-u (1h::Lfl'Ylil 3) 1h::mflflnt::nnim1,i~LL1flimJLLvi,1'l!1~ 14tJ1Jit 8 ~.fl. 2537 

21 ~a.:itlfi1J~n711J7,;'Yl Louhrn-uufati" LLB'Ufi' LL1'11JBTI9lEl~ 4i1fl9l Ll'l"ll'Yl::LUtl'U 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

{l 
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'-
,-..--------------MINING ENVIRONMENT CONSULTANT CO., LTD. ________ _ 

. 
JJ)~';i~l'UfltlUllfUllfllfliU'U-:i';itJlfllff1AtJ't11,'U ... .. 

r--------.---,-.-,----,--~-,-----:-,-~.----.--,--,---~---.---,---~-----
flllilgtl ! "V"lfo3· flllilatl 8 ilbJ-3 I ftl~tl 24 'f,j,z-3 flllilQD I ~6U ftllilQtJ 1 iJ * 

Carbon Monoxide (CO) 

Nrtrogen Dioxide (NO2 ) 

Sulfur Dioxide (SO
2

) 

T oral Suspended 

Particulates (TSP) 

Particulate Matter 

< 10 microns (PM-10) 

I Ozooe (03) 

: Lead (Pb) 

mg/m
3 

ppm ppm mg1m' ppm µgtm
3 

ppm 

34.2 

0.32 

0.78 

0.20 

30 10.26 9 I -
! 

0. 17 I 
03ii 0.30 0.12 

0.33 

I I 

- I 0.12 

· 1 

I -
I, 

0. IO ! - - - - - I I 

! - - - 1.sl 
I I 

mgtm' ppm 

0.10 

0.10 

0.05 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Pararosaniline 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

Chemiluminescence 

Atomic Absorpion 

L I ....__ ___ __,___....____ ---1-.---l-_..!,.._..,.__.J _ __.______. _ _..__..__ __ _____,, Spectrometer 

.. 
'Vl111 ' ' 

: ,J<j~fl1fl'flW::flS1:Ufl°'.':iff~U1ft~El:UU11..,'Jf1fi ~1J1Jii 24 'VUY. 2547 

'IUJltJl'HjjJ : * fllL~?icJL'5'1JlfltUPI 

r 9J 'JI ~ 0 ci 11V ~ Cl, 

: fllf11llJL'UlJ'IJ'IJ,J~{jfl1'lfffl'W1tuflfl111Jfl'W 1 m·rn1n1fl' ~~'11ZJ1l J.5 ~{jfilL'lftlL'lfVff 

.., _______________________ .,..,, ... ~------------------------------



l 

I. 

2. 

3. 

4 . 

5. 

6. 

7 

8. 

9. 

10. 

11. 

12. 

13 . 

14. 

15 . 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

: :IJ 
t1Wflll'tU1 

i1 nihmc1::nr (Colour, Odour 

and Taste) 

'<llll1Uii (T'!!npcrature) 

... . 
fl 11lJ11l\J Olflllc\::~n~ 

ovn-i111un::a1t1 (DO))/ 

iiivfl (BOD) 

111Jfliiifontju lt1ihfof1JJ~111Jt1 

(Tot.31 Col:fonn Bacteria) 

tt'Ut1Yiifonq1Jvlmia lt1ih-lv{1J 

(Fecal Ccliform Bacteria) 

i,mm1 (NOi) hrn-J-:w 

iu lflltO\J. 

I m:iuhuiiuu (NH
3
)1u"Hii10 

1

1-u 1911111\J 

~\JtJ!l (Phenols) 

'11V~ttfl~ (Cu) 

iimiia (Ni) 

ltlJ~fll'Ul'I' (Mn} 

ir'~n::ir (Zn) 

llflfllU(JlJ (Cd) 

(Cr Hexavalent) 

,i:;01 (Pb} 

i.lnmi~'11llfl (Total Hg) 

?fll'l1'1! (As) 

1~01 lu~ (Cyanide) 

nlJiiU91nTl'll.:!ir (Radioactivity) 

-fi1i'~trll6tnh 

-fi,r.:i;m", 
nmilfl91l'NYlla::tT~1~~flnii 

-f1Mlini~'l111fl (Total 

Orgaoochlorine Pesticides) 

flll'IH 

a-oR . 

P20 

P80 

P80 

P80 

I 

· ,nho 

0 

C 

lJfl]tl . 

, d • d 
ISlJ.W.taUJ 

100 lit'\. 

lJflla . 

I 

11Jf flflllfl/a . 

llflil'I. 

1nwcriri111uRu.:iqY1,, fl11Jn111ni.:i1h::um 

f2W.t11nllun1,1nnH'u1::lnY'1 11 

th::un1 ,h::wn ih::um 1h::wn 1.h::111n 

li 

li 

1i 

li 

li 

1i 

1i 

1i 

1i 

1i 

1i 

'Ii 

Ti 

1i 

li 

ti 

1i 

Ti 

I 

2 

5.0-9.0 

~6.0 

:1 l.5 

3 

5.0-9.0 

~4.0 

:1-2.0 

:1- 5.ooo :no.ooo 

:11,000 

5.0 

0.5 

0.005 

0 .1 

0.1 

1.0 

1.0 

0 .005 • 

0 .05 •• 

0.05 

0 .05 

0.002 

0.01 

0 .005 

0.1 

1.0 

0.05 

:14.000 

5.0 

0.5 

0.005 

0.1 

0. 1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0 .05 

0 .002 

0.01 

0.005 

0.1 

1.0 

0 .005 

4 

5.0-9.0 

1.:2.0 

1-4.0 

5.0 

0.5 

0 .005 

0 .1 

0.1 

1.0 

1.0 

0 .005 • 

0.05 • • 

0.05 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.005 

s 



I 

OlRlJ 

23. 

24. 

25. 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

u1m ! 11u1wm\1,l1 l,um-a~1l1N'lAU (~8) 

U\t11.,{rhtt1Mq ~qRl/ t11i,rn,1ni-nh::i11nt1t11111,ni 1 . ,mmnlfth:Tuw~ u tllllH 
,nhu flWlllll~111 --Q'OA tl-mnn 1h::111n 1h::un1 th::ulYI tl,::um 

1 2 3 4 

fifi~ (DDT) 'tu lflrni"utn_ ' 1.0 1.0 1.0 

Ulcl-»i~tl6al'11 (Alpha-BHC) " ~ 0.02 0.02 0.02 

~tltlli< {Dieldrin) .. 11 0.1 0.1 0.1 

6ll·fll\l (Aldrin) .. 1! 0.1 0.1 0.1 

I l!UfllfH'I 6 llltl:: UJUfl lfl tit) " ' 0.2 0.2 0.2 

tiutJn ,_,,~ (Hcptachlor 

&.Hcpuchlor cpoxidc) 

ltJUtt!ll (Endrin) " li 1i.it'l'llJ11tlfl1"ltn1l1~1'1111=iitnl 

-· fl1'l'1t'l'El1J'Ylnll1Ul'i 

n1.n : 1.h::01ffflW::fln11m1R-1:r:ifln'a11tn1'1TI~ \lU'U;j 8 (Yi .ff. 2537) tltlfli'111Jfl'.l11JlUl'l7::llWWOJfitr~1Cl'l1J 

11c1::i'mnfJOU11't'l~.:11nf,iv1J1d,1'1f1;i 1'1 .fl'. 2535 ,jtJ-1 n1i-1-u111J1fllJllJfJO.U11Y1\l·1lumni~J1fi1iiu 

~~1.rri11J11~n,nJ1l.j!1Jfl\171'.ltl'mh::m,r.,:l'1ltl 1rl11 111 AV~Jii 16~ M'l'U~ 24 f1lJfl1~l.lli 2537 

1nnm11~ : 11 f1llll'U'1'lh::Lfll'1U'l'!c1~J1fi1~u 

s 

-
-
-
-

-

-

1h::urr1il I Mllri u'1'fc1,1J1iifJo.unrnl1iitrml'fm1111n1J~9i1flv'1.lnffll1mf,;f ~lllflnllmni,imh::un1 

ua::n11111m~u'1.11:: lv~,.fr~v 

1) nmrtllriflun::1Jl1nt11fluii'e-1Fi1um,cu11fe hftfl11Jtln~rieu 
- , - .: --- .. ,,: 2) f1ll'llVl{)Vl'U ~Pl11Jlil7lJ~fl'llfl ~ff ,1lJ'lr19ll::fl'IJ'nUJ1U 

., _, - ., t : 

3) fll'Hl\fi0lll::1J1J'Ul1ff'U'llfl~ll'l'f?l-.1U1 

,J1::1m1Yi 2 Muri 1111c1-1J1~Mf1Jll1i,1~1nnllmrn111nh::lflT1 m,::tY11J110,ih.:'1.11:: 1ain1',~tJ 

I) nu~111m1m,::1J1infl 1flu9\fl,1f{1'Uf11Hhtitl htt91111tln9irioi..mi:'l:::H1tJm::mum1 
~ . 

tlfotl~ ~tJo.im-nthl'i1 it1rieu - .,.., .,: 
2) flllfl\llnlH1'911'U1 

3) mnh::N . ~ 

4) f1ll11tnhm,::n~m~l1, 

1h:a11T1~ 3 Muri u11ci-it1\~i~f,.ni'1if.:i111nnllm11Jm,nh::um 1rn::?r1111101,'.lmJ1:: 1vin1',~e 
I) f11'Hl11111fl1La::uslm11Mlo-1r-i1-umniw€01lflf111J'Uflflfl6UtU,::fi1Ufl'l::lJ1U01l 

tli'1Jtl1 '1fJtlUllnJ,J 1 hlrieu 

2) flll101/91l 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1h::111Y1~ 4 Muri 1111ti~J,~hHmf,i~'illflO'ilnn1J1nah::urn m,::n11Jmuil,.nh:: 1o,nfr~e 

I) m1~lilflflllc'l::1Jnflfl 1P1ult1.:!HlUflll~lL-i8 ht19111J,Jn;ricJ'Ull~::Fhum::t.J1Uflll 

tlf m.11 ~fJtUllll'IJ1J1 hlr.eu 

2) nll~9lt1'll1flll1J 

1.h::tflYl~ 5 i~ttri ttl1n~J,~iMmi',i~1,nn1mnn;mh::lfll'l lli.'l::tl'l1Jll{)Li'.l\.11.h:: luwt~t) 

f11H11Jtllfl1J 

2/.f1111UPlfll1Jl91lJ1UlUl'll::1uu'l1ti.:iJ1th:at1Y1~ 2 -4 rl111iuul1a~J11h::ui-n~ I 'lif1~uitl9111J 

Tinmn;j 11c1:H11ti,nf11.b::111l'l~ s iiiii111uftti1 

3/ tll DO l;iiUlfltll't11Jl~l!1U~l~Tl 

1i lti'U i U~l1J1illll'lfl~ 

li' ~Wi11Jii-.ie~J1'il::~e~ iliJl~n11-q0111i;iii9111Jlill1J~~1nu 3 o-iffl1~n1;u?f 

• J,~ilm11.Jm:;,i'1~'11Jitl,rn~ Ca<:o, iii1ihmi1 100 iiniinfo?itiiifll 

•• .J,~iit1111Jm::~1~1u,1hm~ CaCO
3 

1ii-..m11 100 lit1at1i'lll'i~am 

C EJ ,:j fflt'iftlL;rJf:' 

P20 fi111.lv{1ci:u lm,~ 20 111flm1fi1-u-:tU~'lt>V1~-:f,J~1-111Avi1ihJ1n~n'ilt'l'tJ1JtJUHit>1i1v~ 

P80 fi111fof1;u 'l.t1ti'~ so 1nnnmh1.n11.1~,ou1-1J,i-il11Jf\~1011111~n'ilrre11eu1~,im-do-i 

lJn./i.'1 . Ui.'lftnfotfi~1 

lli.'I . 

MPN 
d - d .e 

l01J .l'UCU . l1rn Most Probable Number 



' ~ 
illrl~U1flrl 4 



... I .c::t j1 ~ ~ v q d ~ ii 
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- Total Suspended Particulates 

~ d ':: 
fll':llll1'Jil'Jlfl':ll :::'t'iflWill't'IU1 

1. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

6. Lead 

7. Cadmium 

8. Arsenic 

9. Zinc 

I 0. Manganese 

- High Volume Air Sampler & Blower 

-No. I, I 

- No. 7, 7 

- No. 10, 10 

- No. 27, 27 

- No. 35, 35 

- No. 37, 37 

- Electronic Balance SIN.14245322 

- pH Meter SIN JC00085 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493.0613 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493.06 13 

- Spectrophotometer SIN 752S 12006 

- Spectrophotometer SIN 752S 12006 

- Atomic Absorption Spectrophotometer 

SIN. 85 16 

- Atomic Absorption Spectrophotometer 

SIN .8516 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

- Atomic Absorption Spectrophotometer 

SIN.8516 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

REPORT: MM_N7: NAMS IN PATANA GVPSUM/2021/JUL-DEC/(;AL.DOC 



AIR POLLUTION MONITORING EQUIPMENT . 

TISCH ENVIRO~Dn'At;, INC, 
145 SOUTH MIAMI AVL 
VILLAGI. OP C.LEYU1 OH~ 
513.417.9000 
87'7.263.715.10. TOLL fRH 
513A;67.9C)Ot FAX 
WWV(.TISCH•EMV ,COM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Dat.e - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch Orifice I. D. -

9833620 
14'].3 

. . 

Ta (K) -
P~ <mm> -

298 
748. 03 

==:c==================t=-~•=a===s========•================·::a:.a:a-=-==·==·~======.=-:::: 
METER ORFICE 

PLATE VOLUME VOLUME OIFF Dl~F DIFF DIFF 
OR START STOP VOL!JME TIME Hg H20 

Run # (m3:) (m3} (m3) (min} (mm) (in . } 

-------- --------- ----------- --------- --------- --------- ---------
1 NA NA l.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4.00· 
3 NA NA l.OQ- 0. 8S80 7.9 5.00 
4 NA NA 1.00 0.8450 8.7 s.so. 
5 NA NA 1.00 0.6970 . 12.7 8.00 

------------------------------------ -------------------------- .-------

DATA TABULATION 

(x axis) {y axis} (x axis) (y axis) 
Vstd Qstd Va Qa 

-------- --------- ----------- --------- --------- --0-------
0 .9800 0.6945 
0.9760 0.9809 
0 .973:8 1. 096'6 
0 .9728 1.1512 
0.9675 l. 3881 

Qa td slope (m) = 
intercept (b) = 
coefficient (r} = 

1.4030 
1-.9·94~ 
2.2'184 

·2.3267 
2 .8·061 

2.02255 
-0.00092 
l,00'000 

0 .9957 0 .7057 
0. 9:916 0.9966 
0.9893 1.114.1 
0.$883 1.16,96 
0.9830 1.4103 

Qa slope(~) = 
intercept (b} = 
coef£iciept (r) = 

0.8926 
l.2623 
1.41.13 
1-.4802 
1. 7852 

l.. 266-4-9 
-o. 00.058 
l.00000 

------------------------------ --------- ------ ------------------- --~ 
y axis= SQRT[H20(Pa/760). {298/Ta.)] y axis = SQRT [Hi!·O {Ta/Pa} 1 

CALCULATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg) /760] (298/';ra) 
Qstd = Vstd/Time 1 

Va= Diff Vol [(Pa-Diff Hg)/Pa] 
Qa ... Va/Time 

For subsequent flow rate calculations: 

Qstd = 1/m{ [SQRT(H20(Pa/760) (29~/1a))] - b} 
Qa = l/m{{SQRT H20{Ta/Pa)J- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENVIR0MENTAL, INC, 
145 SOUTH MIAMI AV£. 
Vll.Uf.E Of' CLEVES, OH 45002 
513.467,9000 
877.263,7610 TOJ.L FREE 
513.487.9009 FAX 
www.nscH•ENV,COM 

5.0 TITTTn11Tl1 1rTTTTTT1'T1TTTT1ITTTTTT1TITTTnTTTIITTTTTTI'T1TrTTTTTT11TTTTTT1mTrrnTTT11TTTTTTITTTrmTTT11"1TT'TTT ,40 

4.5 +H-HttttHtH-IH+t++H+H-IH-H-tttt-Hti+t+-tttttttttttitffiH-H-tttttttlttt-ttttttttttttrtffiH+tHttttHltttt 36 

4.0 +++-H+l+++M+++++-l++++++ll++++++ll+H-H+l+++ll++++H-11-H+H+l+H-l+++++H-H+H+l+H-l+++tl-H+++H+l+++ll+H+32 

3.5 +++ltt++H-ltt+ttHH+I-H+t+t+ttH+++lltttttttttt-tttt-tffilttttt+tttt-H1ttttllttt1111rttttttt1ttllttt11111tttt 28 

3.0 24 

i 
2.5 20:5. 

2.0 16 

1.5 ++++i-l-l+++++H+t+H+l+H-l++++t+ll+++H:i'l+H-H+t+t+lltt+ttH-w-tiH+tt+Httt-lttttttlH-ttttttttt-tttt+++lttttt- 12 

1.0 +++H+l+++H+++++-l++++++IH+ttt+t+++t+H.f'tHitt+ttH-tttlltt+t+H+t+Httffl,l+tttt+tttt-tttt+++llttttt+tltttt 8 

0.5 +H++-H+H-++-H+H-H#tttlH-H-tttl+H-t+H+t+lltttH:IIH+H-H-+1-H+ttt+Htttll-l-ttttttlttttttttH-ltttttH-IH-ttt 4 

0.0 +u,UJ.1.u.i.f.W..u.L.Jw+u.u.u.Ll.f-'.u.L.Ju.u4U.u.i.u.u+wc.u.1.u.+.u.L.Ju.uu+J......_.....,.""i-'-......,~+u......,.~O 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3/mln) 

, ....._ Qstd -.-aa --Qstd vs deltaH I 
1.8 2.0 

:c • a=: ... 
'Cl 

• y-axis equations: 
Qstd series: ✓ il H ( ~) ( T std ) 

P std T a 

Qa series:· .,J(ll H (T a / Pa)) 
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CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi ll120 

NSC - TISI-TIS 1702,5 
CALIBRATION 0030 Tel.(02) 964-62.1 I Fax.(02) 964-5155, e-mai l : calibratecb. cal@yahoo.com, calibratech.cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co., Ltd. 

47 /91 Moo 3, Tambol Tha-it , Pakk.ret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 I g 

On site calibration was carried out at the Laboratory, 

Special Lab Envi and Consultant Co. , Ltd . 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 201 7 

Akaradath Thippichai 

(28.5to 28.7 ) " C 

46.5 to 49.7) % 

1011 .0 mbar 

Page 1 of 2 

ln-house method CAL-M2001 based on VKAS Publication ref : LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : Thi s cenitication is traceable to the Internati ona l System of Units 

Standard Weights 

Cert. No Due Dale 

E26J · E2624 (02162446 16Nov20l7 

The Uncertainties are for a confidence probability of' approximately 95% 

Traceability 

National I 11sti1u1c or Metro logy (Thai land), (NIMT) 

Approved by : 

( Surachai . Promthong) 

Tcchn11.: ,1 I Manager 

· !ficate.may not be reproduc~ other than in full eJi.~P,t with the prior wri-He~ of~~e:~alibralech Co,,,Ltd. , .. ·. ··_·. / ' ,.. 

FG0!H-03 . · · . . · - / 
__ :,_ ___ _:_ _ _ .. -~----~· ---- -- + .. . --· ----- ---· . . ·----- -··-'·--- - -· - ---- -- · - ----- •';/' 



Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 

Tel.(02) 964-621 I Fax.(02) 964-5 155, e-mail : calibratech_caJ@yahoo.com, calibratech _cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page : 2 of 2 

Result of Calibration : Without Adjusrmen1 

UUC Condition As-Received : Good 

Departure of ind icaLion from nominal value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0 .001 0.0000 0.00011 

0.01 0.0000 0.000 1 I 

0.1 0.0000 0.00011 

0.5 -0.000 1 0.0001 I 
' .. 

2 0.0000 0 .00012 

5 0 .0000 0.000 12 

10 0.0001 0.00012 

50 0 .. 0005 0.000h5 

100 0.0011 0.00022 

200 0.0022 0.00039 

This reported uncertainty of measurement was based on a standard uncertai nly mul iplied by a coverage fac1or k = 2.1 1 , 

providing a level of confidence of approximately 95% 

Eccentric error Load tes1 : 50 g 

A B C D E 

-0.0002 0.000 I 0.0004 0 0000 0.0000 

Repeatabi li ty Load 1es1 

Stdev. 

200 

0 00005 

g 

g 

-oOo -

g 0 ) 

J.\ 

'. ,. 

1:'~ftfiiliiii~1:!ii~t~t(t;.cccLL\ -~:~·:rftJt{riY,/:i:{<\;/}:'::;.if:fiGt:i~1~ 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOl 18, SUANLUANG. SUANLUANG BANGKOK 10250 

TEL. 0-271 7-3000-24 FAX. 0-2719-9484 

NSC-TISI-T!S17025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment : 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in : 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

} Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 
- -------·- -·-- --------------------------

Thi s certifica te may not be rep rod uced ot he r 1han in full. exce p1 wi th the prior written 

;,ppnwal of the head of Curpo rn tc Se rv,~e, 3 . E4 uipmen1 C: al ib rn11 on • nd Tcs1111 g Serv ices 
--- ----- ---------------------------

A 0050992 

I , 
i, 

' , i 

l ' 
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Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

·t 
\i. Cert.No.: 16CH1145 ,ii 
(' p 

Model: 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 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model 

741B 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

Due Date 

15 Nov 2016 

18 May 2017 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable ·to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated. 

28 Apr 2020 

13 May 2020 

4. This resu lt of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N. :JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

a 076129[ _ ~ 



. . 
' • Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N .:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

- Serial No. : --------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 
0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 
( oc) ( ± oc) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0769697 

[· _} 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : 

CERTIFICATE OF CALIBRATION 
Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIIIWiEHHIHOH 
• S V 1 6 0 9 l 3 0 0 2 5 • 

Object / Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt : September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

CCW · 4192 -16 IC 

Page: of 4 

The con1ents of u,,s ce'1i ficate may be published or reproduced or passed to a U•rd pany only in fuU, excepl witt, the prior written approval ol t/1e CaiibraDon Center. Metller-Toledo (Thaiand) Ltd. 

FO&lC!lyMealer•l~nd)L ITICeo Rev. la 
Tha lllflOl"~ doa.tnetll 



Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 271 9 6479 

http://www.ml.com 

Device 
Model : 

Serial Number : 

Calibration : 

Capacity : 

Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = g 

Readability = . g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

{g) {g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 

50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 

Certificate Number: CCW • 4192 -16 JC 

Page: 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

. 

. 

Uncertainty Coverage Factor 

{g) k 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 

0.00014 2.0§, ~ <?,· {;- l 

0.00020 

), .. f, J,,? . 
. ~' J ,., •"'i:bi l C'. ;~ 

' 
j ~ t~ 

150 149.99997 150.00007 •0.00010 0.00027 - !a·~ ..,g.01. \. ~-, 

200 199.99994 200.00007 -0.00013 0.00034 ~~-. •;:too 
. . ~\ ~· . 

! l.,i/ ~ - .Jf __ _ 

·•·<;.;~:- ·-~~ 
. . 

. 
<If>, 

'fr 
¥ 
-.:t, 
-.•. 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by..c;.overage factor,k .~ 
as per listed in table above.which corresponds to a confidence level of about 95%. 4, _.~·: 

,i/il ··,.-,. 
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. ,;;,· .·, 

FO!l( ~¥ealcf-l oje0o('IPIM!tlld)Lfflfed Rev. l a 

(J ~­
.If 

-~ :t 
,\,.A;: 

'.f .... 

-%­
·f:!> 
~ 
)<. 

\ts 
ll, 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

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 /C 

Model : AL204 Serial Number: 1228510730 Page: 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 
. . . 

. . . . . 
. . 

. . 
. . . . . 

. . . 

. 
. . 

. . 

. . . . 
. . 

' . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

I\ 
~ 

D 
Test load between 114 and 113 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 1 oo 9 

Position Indication (g) 

1 100.0000 

For Weighing Range 2 
Test Load .~ ·"! ,t .:;;. -~ ,e. ·ii>.,,,. ~ 

--------~---g~ .:.,~~~'~1 k-"··':,,.:r->\....,..-,';,=-1i-{ r t'I ., ~ il ;i_ 
r- ~ '" ., tt,..~ -· ~ ~ 1\0 ,,, •¢ 

l~dii:cj,.ti_!>n.(g) ( ,,<.'· ' ~ 
!------------+-~,,;~. - -~-"-~:-"':~"',---~ ~~f~:) ~ 

Position 

2 100.0002 
1------------+--e.,.,,,_,~ -.. -~ ... -~~---~ r'•i.--, {)• 

2 ~ ·~-- ·>'f" 

3 99.9999 3 

4 99.9998 4 

5 100.0000 5 

Max Deviation 0.0002 Max Deviation 
{. 

n1111 ,. 111'1 Of'l9II\III ~ 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW- 4192 - 16 IC 

Model : AL204 Serial Number : 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 °c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method # CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines • ; edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k. 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association {Thailand - Japan ) (Calibration No,0008) 

End of Report 

~ ;' f i 

4 

.,; !';_\ ,;.'<;\ ,f, :' -~ ;/,~~ 1 



j : ('~}': S'i'. '~ ccr , '> 

fl , ,ff 
1r i u 
: .1' 

\1·1 

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18 , SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX. 0-27 19-9484 

Jc 
NSC-TISI-TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page. : 1 of 3 

Certificate of Calibration 

Equipment : 

Model : 

Serial No. : 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( /) Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date: 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95 %. 

This cenifi cate may not be reproduced othe r than in fu ll . e ., cept w1t h the prior written 

a ppro\a l of the head of Corporate Services 3 : Equipment Ca l1t",r(tt1on and Te stin g Services . 

. .'I 
,, '. 



·. Equipment : 
_..) Model: 

, · , Serial No. : 

:, ID No.: 

· Manufacturer : 
·· Received Order : 

l: Condition As-Received : 

\. Calibration Date : 

,,"~ Reference : 
. : Procedure Used :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

. ' .. ,. ~, .. 
. ,•,. ,. ·,.,,. 

Cert. No.: 16TM1916 

Page.: 2 of 3 

. Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 
( 

'/f measurement method with Data Acquisition which connected with Resistance Temperature 

\ Detector ( RTD ). 

-F), The temperature scale used was based on ITS-90 . . : ~ 
'/ Condition of this result of calibration 

' 1. Reference standard instrument:-

f. Instrument Model 

1 ) Data Acquisition 34970A 

Serial No. 

MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

2. This result of calibration was found accurate as shown on date and place of calibration only. 

3. This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand. ( NIMT ). 

- National Institute of Standards and Technology (N IST), The United State of America 

· Result of Calibration :- ( * ) Without Adjustment 

·'_' Function of UUC*: Temperature Source 

: Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 67 61 

AC Supply (Volt) 230 230 

H 

Position : Ref. Std./1O No.: 

1 14RTD101 - - ------- - - ·•------ , 
a 2 14RTD102 

--- ---- --- ---· ·-----··---w 3 
-·--·- ·---

4 
--·--. ---- - . -

Dimension of Chamber: 5 

14RTD103 

14RTD104 

14RTD105 

14RTD106 
Probe Installation Details: 

D = 
a = 5 cm 

W = 
b = 5 cm 

H = 
C = 5 cm 

Capacity = 

0.33 m 

0.40 m 

0.40 m 

0.05 m3 

6 
- ·- ·-·-· - -- - -

7 

8 

9 (ref.) 

. -· -------- - --- ·-
14RTD107 

14RTD108 

14RTD109 

a 0759611 



:> Equipment : .:,_, 
fl Model: 

·\ Serial No. : 

'/~ ID No.: 
: · Manufacturer : 

· • Received Order : .,,,,. 

/~ Condition As-Received : 

\ Calibration Date : 

.,), Reference : 
-fl• 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

\:' Result of Calibration :- ( * ) Without Adjustment 

: -~ Function of UUC* : Temperature Source 
J: ✓ 

"!"t. 
Calibration UUC* uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc ) ( oc ) 

104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( °C) 

Point Position 
( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 

( oc) 

1.1 

7 I 
104.0 103.834 I 103.95s I 103.6ss I 103.96o I 103.9371103.616 I 104_597 I 

l! This instrument was control by temperature controller Sigma, model SFN48 . 

. Average* : The average of 30 values in each position . 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±oc) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

"/ef Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 

·: Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 

. ·i temperature at the reference location which are observed at the same time or at as close an observation time as 

·-:: possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions . 

. I Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation . 

'ii UUC* : Unit Under Calibration 
,, 
\ Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
. . : 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

>; factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0759612 



Equipment: 

Model : 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

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 of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrumlab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC·TISI-TIS 17025 
C..llbfatlon 0087 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd . 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24, base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (N IST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

___ ,,_ -----. ---
( Mr. Dumrong Boonsopon ) 

Person in charge 

.,~.,.~~~ - ... aez;••a--
( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the lntema11ona1 System of Units (SI). It provides traceability of measurement to international or 

national standard or other recognised national standard laboratories. 

The measurement uncertainty stated is the expanded uncertainty which is obta,ned from the standard uncertainty multiplied by the coverage factor (k=2) to 

provide a level of confidence of approximately 95% It 1s determined in accordance wttn the Guide to Expression of Uncertainty 1n Measurement (GUM). The effect 

that the results relate only to the ,terns calibrated. 

This calibration certificate shall not be reproduced except in fu ll only. without wrinen approval from SPC Calibration Center Co . Ltd . 

SPCC-FM-C06-07 03 May 2016 



SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

· Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.spcgroup.co.th 

Certificate No.: C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm}, The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 



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 Soj Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http:/ /www.spcgroup.co.th 

Certificate No. : C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07 03 May 2016 



SITHIPORNJ 
associates _/ 

SITHIPORN ASSOCIATES CO., LTD. 

451 - 451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp://www.sithiphorn.com 

Cert. No.: 

Date tested : 

; 

AASPECT) 

PERFORMANCE VERI 

Instrument identity _ _ ~ G~B~C~----

Instrument type ___ ......:;..9-=-3-=-3-=-AA=-='------- Name _______ _ ......::: 

59032 

22/06/2559 

Serial number _ _____ 8=5,,...l"--'6"-----
.Q OIC:: l.!J )I r/ ,I .doOI 

Customer 'IJ':i'l:l'Vl tel'W t'l':i el'WLlJ'W'Vl!Lel'W~ L1rl'!Jel':i l~el':i ll lfl~ 

Test Result 

No Test Description Criteria Result 

2 

3 

4 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 run 

Slit Width, 0.5 run 

Slit Width, 1.0 run 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading + 

<350 V 

Std. Dev < 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0.1 

324.75 ± 0.2 

852.1 ± 0.2 

372 V 

0.000 Abs 

-----':"-'-:5""

2

:a<..nm..,run~: --'- . ~@,<W}l 1f i:1 
··.",t\.· 

1.01 run. 

0.47 Abs. ±_0.02 0,417,l ,;AB! ff'.' 

Reading in BC mode without gauze ;,,_j-J{t1'}\"(ff 
1 :_ ;!t~'t~~ :;" 

Reading in BC mode with gauze • 

t---+-D_if_D_er_e_nc_e ____________ ____ +-_i..,:'9.:;ci;.:.; 
4
' +. '':..;,t';;.;. •c ,i/ . b'~,.;. .... ...,""'* "+,..:-,,.;,;'i,-. .... -.,..-~!-'-+:; :_f __ ,; __ ,. --------1 

5 ABS Reading on 5 ppm CU 

RSD 

* Write in the Criteria column the Abs reading on the gau.t~.-
i;1-~ 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

~-i, 

Date 

✓ 

✓ 
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c! ~ ~ Q 61 ~ ~ ~~ 

fl'Uf.lvl'i1'llt'l'6Ufll'W111Wlrl~'l-HU!~1J 51/42 - 43 ti. il'1~'tt~1-l vi. !U!"fl-l fl .!"fl-l 'll. 'W'llvl1 66000 
qJ 'll 

' 
1 lf.1"1l'Uf.l~fll'i vl'i1'llil6lJ fl l'W'U1;;:; 'llliJ 2564 lJj'H't'l !'ttilfl-lUjfJ'Ucii'"u1iTu~~Ul 'llltl~ 

'll 

., ,. ., 
1'1-!'Ylvl'i19 25 1i'l-!1lflll 2564 

ftl 
illAU . ., 

4 
'!lit 

o I 

ffQil fllll'H'IH-HM BUJ(lb lllnnlol u1uv~ BMI ffl1Jlvl'U fllUlvlU 
.. 
nru1 

'Ull'l'lfl 

3 1uu.1 1mumj ,~'Ul~t)\,I ~;i'v1nwii0i11l11~ 51 

5 IUlf.l lffilfffl~ lv10nnu1iit.1:: I 'rllcii 933 I 60 .. 
6 Ult.I 'tif.ll'C"3 iuoi\'n11,i IDNO 16 57 

7 'Ult.I il1"31f.l 
V c.' .;,. 
'il\!'rlllll0'U HJN0929 52 

8 1.llf.l 'lln 
,V c.' V / 

'ill.l'r1"3'r1"3l'Cf.l CMG3 44 

9 11.llf.l 1ih1no lnM" CMG4 25 

10 1.llf.l 
.. ;'J1"3fl 'lflll'flf.l'U CMGl 47 

11 1.llf.l um 
.. ., 
lflvl"Jf.l HIN09 52 

13 1.llf.l 01''111~ tlrnm'll1 HINO 12 38 

14 1.llf.l fo.n .. 
l'W'lllvl HIN08 70 

15 1u1t.1 l«iinn~ ln~aiim HIN09 67 

~ l I" 16 1i.11t.1 101.11.1v1 m~na~q'll HINO 928 64 

flt) 

77 

73 

73 

60 

60 

114 

77 

58 

94 

60 

72 

74 

'II 20-25 I laHv1~1uu I fo~viv11~H I fli~11nii 

'Iii! I t!J. 19 - 24 I ( mm hg) I ( mm hg) 

175 25.14 151 100 77 

169 25.56 172 97 84 

160 28.51 120 84 85 

174 19.82 131 86 103 

160 23.44 124 93 85 

178 35.98 131 93 89 

165 28.28 99 73 72 

168 20.55 114 90 72 

179 29.34 124 85 92 

165 22.04 137 74 64 

160 28.13 125 72 83 

162 28.20 180 100 63 

i-1'".iUNiUll'ifl".ilil 
" 

fllUlvl'Ulaiiviu.:i' Jrnufl!ftl.l . 

fllUJYl'UfoHvtff.:i 'Jrnufllfl'U 
" . 

'll ll'l'Ufllfl 'U 

. ' 
C ,V O f rf 

'Ull'l'Uflflln11mwmnmin.1 

fl l lilvl'I-.I Iii 'tivt\p 

fl,rnv1uhrttv1u.:i, Jrnumoi.1 

. 
'llrnumfiu 

tin~ 
. 
o v ~ .:::S SI d 

'hlltt'hlflln'hl, 'lfl't'ill!vl'Ull'J 

tin~ 
. 

'llrnumfiu 

fl1Ulvl'hll1:1iivig.:i, Jmufl!fl'U 



fll 
i.11vlU 

UlH'Ul 

18 l.!1tl 

19 l.!ltl 

20 l.!ltl 

.. 
'118 

urh, 

«iJl.t'II 

qim 

fft}fl 

.., , .. 
ill.!'Yl".i.t 

.. "' 
l'll.!\ll:: 

.., < "' 
ff.:J'lltl".i 

'riff < "' .., 
21 l.!ltl 't1.:J1ffltl.:!ill.!'YI 

22 l.!ltl 
.. 

l'Yltl.:J 
.., < "' 
ff.:i'lltl".i 

.. < 
23 lt!ltl l1ill"JW l'1111't1QU 

24 lt!ltl ltllt! 'YIMllvH 

25 1u1t1 lffilfffl~ lmvJ'riiim 

26 lt!ltl l'ft.:i~riqt!A.:iau 

27 lt!ltl Iii.:! 
.., < "' 
ff.:J'lltn 

28 lt!ltl l'1,!ty".i6.t 1um1,!'llN1 

w 

29 lt!ltl 1,iu llff.:Jff1N 

31 'Ultl .. I -• .. ' l'l.tl"Jtl ff1tlll".i::lff".i§ 

.I .., d I ., 
32 l'Ultl lu"J::iltl\l llfl1iHtJ 

33 'Ultl 
.., < 

l'll.!U\ll 1ffm 

34 'Ultl q"Jil\ll"J 
d 

'llltyW".i.:!i'l 

A111't'lu<1.:i1u I 1nq(ib l~nn1nl ii--.iug-.:i 

t)t) '11)1 

HIN06 65 70 170 

BH 24 54 69 156 

BB 17 61 56 161 

8826 54 59 163 

BH 27 56 65 165 

BB 18 so 

BA 28 45 68 153 

B820 46 65 168 

BH 22 25 83 178 

BH 27 42 55 160 

al'ltJN 966 68 64 154 

., 
i.1l'ltJH 67 65 160 

LOK03 43 61 162 

LOKO 1 57 60 165 

LOKO 54 66 170 

HINO 935 35 60 172 

BMI fl1rnvi'u mw~u 
.. 
'lfll'll'l ff1UNij tn<J\?l'J1i) 

'II 20-2s , Yil<tt\ll~1uu I fa<tt1lli1~N I t1i.:i, ,.nn 
ty. 19 - 24 I ( mm hg) I ( mm hg) 

24.22 135 92 99 
- <;' ~ ,ct 91 d 

fl1UJ.tl!!i.'l 'tWl9''1 , 'll'>'lil';il\lll.!l".i1 
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