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10 ll.Jm llft::'il::Vllfll'.i'U~flyj ( rl"llJ~'Wl~eJ,10.:in'Wfll'l''lf::"'1.:ii.:i'VlmV 

l 'W fll'l' 1~1.J t , '!Nlf'ill ~'Wllft::ll'l'll'H'W i.:i flft11tl 'il ::l~'W fll'l'l~'I.Jfl0.:ii1f1111 I~ 0.:i lllflll::'Vl::Vtltl 

'1111'1.JfllJ'l.leJl'Ylii ei .:i~ "lfiN~~u ; 00n "l'I.J11"'1 1~0'1.Ji'rnYm'Vli'W~"l V11ll1iiei.:i u J 1 M1~'W~ff1v.:i11J t.:i ll.JlJ'Ut)Jl11 

1mi0.:ii'W~1~'!Jn0.:i11~,J1:: m 11\Pl 

4) tml;J,l,.mwrhmi'.iij.:i 
0 4 li'l,.,d1 gJ "gJ~q; I I" dd d ct, I 

fll'j'V]lll1l.J fl~ IJ.J'illl'lJ'U~eJ.:i l'lf'Wl 1'Wm::'!J1'Wfll'.ill~eltJl.:i !\Pl lJl'WtJ.:ifllrn\Pl'W'l'lJ~llJ'!J'.il1tlJ.~l.:i C"J 

' ~ "' _9/ ., _9/ 'l , ., l'Wel'I.JeJ.:jfl'Wfll'l'l°i.:ifl'.i:: 'illtJ'IJeJ .:j!, \HJ::(itJ.:jl'Vll'W'W . . 
' d ,:\ 

5) '.i lf.li.l::10tu [1W1 

• "I' ., -". I l'I "· I " " "'. I ., 1J'il~'I.J'W'Vll ' f;j1J'l'::fleJ'I.Jfll'j I\Pl1J~fl~'Wft'Wm'l::~ 'WQfllil1J~ft 

'!J1nru~11.:i~ii'.:i"l1.J"l~~l'111 fi0.:i11-s 

1.2.3 
u GlV~~ ~ T ,rn 'H w~ m 1 'ti 'YIYI iun u g iu fl 1 ~ m 1 

d c:: 
'Vllfl'IJ 

MI NING ENVIRONMENT CONSULTANT C >.,LTD. 1-3 REPORT: MM_N7: NAMSIN PA TANA GYPSUM/2021/JAN-JUN/CHAPTERI.OOC 



v,111111111vwiiiv<i,11Jiiiuti'H1u1 ;i1ti'R 

' ' 0 ~ .t:!I, ,C), ,C), i/ 

1.3 UH'Wfll'lvll!'W'Wfll'H'V'Ul~vl~llJ~'l11HHl1JfJW.r1 n''HMU1vltHllJ 
. . 

fl1Hill'W'Wfl1':i~~\9lllJ\9l':i1\HHl'I.JfJW.fll'\!'lff .:Jll'J~~ellJ lYllJl ':i\l l'U.:J hr~.:J'W 

fll':ivl ':i 1iHH)Ufll-:iU{j'lwiv11iimv11nw(fo.:in'Wua::::11M\'11Nafl':i::::'V11Jtr,:m1~~0ii !~tl'l'll.:J 

u 1'li '1'1~ m flll l 'il::::vi lfll 'j \9l'j 1 'il'ff el 'IJUC: :::: 'j 1'1.J 'j 1ll ,fol;! '1 fm 'LlD'LI~ \91 lllll -1191 'j fm if el .:i tl'Wlrn::::u~I 'IJ N '1 m :::: '1'1'1.J 

~.:iu1~~elll 1911miel'W l'IJ'IJ -unm fl1':i~f11'1·1'W~ H '\!'l!elmt.:i1'ff'Welthym rn::::eJ'UmH1 L'WflU'UD'LI~ \91"1el~'il'W 

1'ft''Welu'W::::um'l'l1.:iun"1'1J1rn::::~ &wm':i~el 1-u 
"' "' gJ fll':ivlvlvllllvl':i1~ r.YeJUfl flUll'V'I r.Y .:JU 1~aeliJ 

q 

• gJ gJ 

\91':i 1'il'ffel'I.JflW.fll'\!'lff .:iu 1~"1elll L'W ~ 7'Wf>1W.fll'\!'lellfl1ff L 'Wm ':i u1mff . . • 
1rn::::tJW.fll'\!'l'Wl 

\9l':i1'il1~lll t1'1.Jl'vit1'1.Jtl'I.JlJl\9l'j j l'W~f1Tl-1'W~ 

..; 
(\911':il.:J'l'l H) 

~ ~ 91 d o 

\9lllllJl\9lrnl':i\9l~\9lllJ \o' ~ 'J'il'ffel'I.JfJWfll'\!'l'ff .:JU1~'1elll'l'lfl1'Yi'W~ 

m1 iv1iiirn:J.:i1u '1'11.:J'IJ1'li'l'l~lli m,m :::: li~vil':i 1u.:i ·1'WNfl f11 ':i'UU'IJ1imlJlll\9l':i m':ii!el.:Jtl'W 

1rn:::: um'IJN"1m::::'l'l'IJ~.:JU1~~elll ' rn::::m':i~~\9lllJ\9l':i1'il'ffel'I.JfJW.fll'\!'l~.:JU1~~ellJ lll'WTW 2 f>'l}.:i ;iJ l~el'Ull'ff'Wel 

~ elmlleJ191"'7'Yim 'j lli 'Wjl'\.JW.1~r ,TJ't 11mii el .:iui rl1,! f1.:il'\.J '\.J !tl'I.Jltllrn::::UN'W'l'lf '\!'I tllf)';i1i'j 'jlJ'lfl~ 1rn::::~ .:iu 1~ ~ell] 

1 d d 9/ \Jl g}~ 1 llJ.nl 
U"1 :::: 'Yi'W1tl.:Jl'\.J'l'llfltl1'1Jel.:J m ii l':it',ll\9lel 11.J 

rl rnf 'I.JUN m':i ~ 1111 'W .:i l'W ~ ~111 lll\91 ':i 1 'il'ff el'I.Jfl ru .n 7'\!'I ~ .:iu 1~ ~ elll L 'W ':i :::: u :::: ~ 11-w 'W fll':i i1.:i iJ 

'\!'I.ff. 2564 'Uel.:J !f>'l'j;jfll'jl'YfileJ.:iuivtJJlJ 'U':i :::: '1'11'\.J'IJ\9l'jl'1'1J~ 29508/1 208 , 29506/ 15206 irn :::: 29507/15207 

'Uel.:J'IJ1'l;J'l'l mii0.:iuiv'I.JctlJ'U tr 'Wli\Pll'Wl llltl~ mrn.:iH1'W\9ll':il.:J~ 1-2 
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' .:t , .. I .::t et. .c:rt. " 

fll'H:J'VI 1-1 i,f•Ju'nl'.l. r lfll'.l\?lflllllllfl'Hll'ifl\?lflUJfl'i1'1i.Yfl'lJflW.fll't'li.Y-:Jll1~HH)lJ 
q q 

,rn-:ilfl';j-:inwvi1mi'.la-:iu1uui'i1 u';i:::'Vlnruv1';ilil'IJ~ 29508115208 . 29506115206 ua:::29501115201 

'iltlfll'i9l'i1;)1v'I 

I. fJWil1VHl lfll fl 

, ti 'lJ'i 'itllfllt'I 

. 
2. fJW.flll'IUl 

Ct, V _a ,.i:::.. V o ,Q V o V 

'IJfl,:J'lJ'j1:J'VJ ltlllfl-:Jll'jl'.J'I.JC)llJ'Uli.Y'U't'IWl'k!'l mnv1 

~v'IVl'i1;)1v'I 

~ l'Ultl 3 'ff mil fl tl 
Q t1 4 o, 

I. 1J1111.U'IJ1.:Jlf1Stl<l'lf<I 

2. 1J111W'li'H h.:i'lit1 1J 

~ ,l V 1 ' ' 3. 111 1'11.U'IJH 'HUMIIS 
o:t Q ..,,_ o d ~ 

vi 
• 

fJWfill : 'lf.11~14 ll ltl1tl 2 'ffi.ll'U fltl 

I. til !llfl cltl<llfi tJt11ni:i'l1~~'1H1fll'IJ~~ 3 

2. J 1i 1.rn,rn.:i1viuuini:l'l1~~l1 ti'fll'IJ~~ 5 

- Total Suspended Particulates 

- pH 

- Turbidity 

- Total Su,pended Solids 

- Total Dif~olved Solids 

- Total Hard ss 

- Sul fa te 

- Total Iron 

- Lead 

- Cadmium 

- Arsenic 

- Zinc 

.. 
fl1UJ~ 

'l'Jfl3 l~tJ1,j 

- Mangane, e '----------'---------------'----=------------'---------' 

' ... 
'Vim 

_9/ ., ~ C: 91 cl 1Jj ~ "' <I C: 91 
lJl'Pl'anl'HJ'el<ln'UUft:::ll;l l'IJ~·mm:::l'l'UiY<lll1~ftfllJ'VlliY'Ufl 11 l'U':ilV<l l 'l.Jnl';i1!fl'n:::'11vmm:::l'l 'Um!U1~ftfllJ 

i do ,- o 01 1 QI ,Q q ~ 
'IJeH 1fl':i.:J fll ':i 1rn:::m~ '.i mninmu~ 1~vmunnuu 1vrnmrn:::rn, 1 mvw1mn':irn'lf1~uft:::mu1~m:11J 

' ' .ct O ,Q Ct, ,Q 91 0 Ct, 

fll';iH'VI 1-2 IIN'Utn';ivlll'U'Ufll'iflvlfllllvl';i1'1i.Yfl'I.JfJWfll't'ltl'·Ul1\?laaii (';i::: l'.J::\?lll'U'Ufll'i) 

'IJB.:Jlfl'j-:Jnwrh111i'.la-:i dutJci(ii U';i:::'Vll'U'I.Jfl';i!a'IJ~ 29508/15208, 29506/15206 ua:::29507/15207 
Ct, Q.I _a ,.c:,, QJ O A V o V 

'IJfl,:J'I.J';i1:l'VI l'l'illMU'il'.J'I.JC)llJ'Uli.Y'U't'IWl'Ul mnv1 

.. 
'iltlfll'i9l'i1;)1v'I ium ,hmt11vl11uum1 iJ l'l .fl.2564 

:II.fl. fl.Vt. ii.fl. 1:11.tl. 1Ul. ii.ti . fl .fl . ff .fl. fl.ti . Ill.fl. VI.ti. ti.fl. 

I. fl I.Ufil'\'ltll fllfl1t11J'i lUlfllfl 4 fl f .:itiJ - - * - -
:: Q Q 

. 
2. fJWf11'\'ltllf-11~tl 4 fls.:i til - - * - -

3. m rn n 1Hrn 1J 1J 1 ~ rn n 1 2 flf .:itil - - - - -

4. nnli~vi1nun1M 2 fl f .:itil - - - - -

,,; 
'Vim 

11mm11v1 
q 

'U~'!Jl'l t:1.Jrt.:i l~'U l .1Hl'Ul"''U'l'l fleJ'UiftU'Vl'U~ ,hti~, 2564 

* 'li1mm~lt'W'Un7':i~':i1,rr~1rn:::11~vi1':i1V<ll'U'1I 

.; - - * - - * 

* - - * - - * 

* - - - - - * 
* - - - - - * 
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u,11'11 ll1U8~11,iivi,iu1ir11»1i1II) i))f)fil 

' <:t 
'U'tl'tl 2 

' 
""' g/ 

f.Hl fl ';i ~ 't'l'U i;l ~ H 1 ~ i;Ul iJ 
, 

2.1 
0 ... 

fll 'j YI l l 'l.fl-H111 

m':i ~ 1P1~ 11J~':i 1,HHJ'I.Jf11':i'UB'I.J1i~ 11J1J 1~':i m':iileM tl'Wtm~unl "1 r:-rn m ~'Vl'I.J~ ,m 1\Pl ~ei:i.J 1 m ~ ti~ 

~lt'U'Uf11'j li'IHf11':i!'Yli'.lei -m-:ivtl~lJ ~h~'Vll'U'U~':it'1"1~ 29508/15208 , 29506/15206 U'1~29507/15207 "1eJ,:j 

'I.J~1:i'Vl ttti'.lei-:iu-:iv'I.Jcir1J'l11iY'W X,lJIJl -Ultl\Pl 'Vll,:j'I.J~1:i'Vl~llimn"1 M~11u'W,m~':i1'ilffel'I.Jfll'j'LJU'I.J1i~11J1Jl~'jfll'j 

ii ei-:itirnm~uti"l "1Nt'im ~'Vl 'I.J~ 1n1P1·J mJ~lff'WeJ Him1t1-:i1'Wm,itm1~11 Nftm ~'Vl'I.J~ -:iu 11Pli1eJ1J"1ei-:i 1 m -:im1 m,~ 
do ,- o QI ,- QI ,Q ~ 91 

1Jl~'j mm fl 1'1-fU 'fl t \Pltlffl'U fl ,:j" 'U'U !tl'Ulmm~HN'U 'V1 'j~ tJl fl':i 'fi'j 'j:1-J'lfl~Ut'i~'n' -:iu 1 \Pl '1 ellJ 

2.2 ~i;Hll'J"~'J"1 'i;l01J 

'illflfll':i~':i1'ilffei~m':itlflW1~71J1J1~':ifll':iile1-:iti'Utm~unl."1Nt"im~'Vl'I.J~-:i1n1P1~eJ1J t'W':i~t1~~1tu'Ufll':i 

"1eJ,:J I i'l':i ,:jfll'j t'Hi'.Jeiw-:i V'Ucir:i.J 'U ':i~ 'Vll'U'U~':i !'1"1~ 29508/15208 , 29506/ l 5206 !!'1~29507 / 15207 "1eJ,:j'I.J~1:f 'V1 

t'Hi'.lei-:iu-:iv'I.Jcirm11iY'WiWJ'Wl iiri'IPl 1rle11'U~ 8 "Q'Ultl'U 2564 ff71Jl':itH11 UN'1f11'j~'j1'i)ffeJ'UMi-:i':i1t1'1~l; tl\Pl 

t'Um':il-:i~ 2-1 

2.3 'i;l'jUf-Hlfll'J"O'i1~i;Y01J 
"' 

• I "' .,.. _!I/ ~ "'~ .; SI q 
'il lflf-.lt)fll'j~'j 1 "1'el'I.Jfll'j1J!j'I.J~~l1J1Jlm f17'j'1JeJ-:Jfl'UU'1 ~.~fl ! "1 f-.lt)fl'j ~'Vl 'Uff -:iu 1\Pl '1el1J !'U 'j~{J~ 

~llU'Ufll'i im-:it11':i'Vhtti'.lei-:iu-:ivtlcir1J 1h~'Vll'U'U~':iH'l"1~ 29508/15208 ., 2 506/15206 11'1~29507/15207 "1eJ,:j 

'I.J~1:i'Vl t'Hi'.lei-:iu-:iv'I.JcirlJ'WliY'WiroJ'Ul 'illtl\Pl 'Vl'I.J'Jl 'illfl1Jl~'jfll'j"1 ~iil'H'W\Pl ! f ri1'U l'HtU'Vll,:j lflHfll':i !~'Uf1'1.J1i'PlllJ I u 1<l 

eiv1-:i1f1-:i-:iflf1P1 ut"i~'I.Jl-:ilJl'Pl':ifl ':ieJtj':i~'l-111-:im':i~ltU'Wfll':i tt~eiii'-:i"lii~-:i rrnTuf'U1i 1•~u ifqJmm':i!ei-:i~vu 

"1 eJ,:J'jl'J,J~'j~eJtj'I.J~ nru lfl~t~ J-:i:.nv1t1'1.Jfll'j ~ ltU'U fll':i'l'llmi'.lei-:i "1el-:J 1 fl'j-:Jtll'.i irt e),:j 'illflf11'j ~lt u 'U fll'j~~l'U 
,, " ' ' 

lJlfJ,:j "lii'Vl'I.Jif tymfll':i r e),:j~ ti u i-:it1rin tm~ f11'j ,Jf 'I.J'LJ1,:j~\J~'Vj'IJ'Vi-vi ~l 'U n1nilttti'.l eJ,:jU~1 ffllJl'jf,l'\'11 Mtflv-:i 

m ':i ·1.ff rnt1~ t1m! 1t'Hi'.l ei-:i Min~ m11Jtlm.J1P1.t1 t1 tm~u ~ -:im -:il'vhJ'W irt eJ-:J'illfleJQ ':i~'l-111-:im':i ~ 11-u 'Wfll':i 'l'l 1mi'.l ei-:i eiv1-:i 

I .ct .c9 -Clo QI d_ ~ \II gJ,::t 'J) ..;,, O oQ I ll] QI d 
~elt\JeJ,:j 'lf,:j'V17,:j'I.J'j'J,J'Vl'V1'1J':ifl1ll !\Pl1J"1eltff'UeJU'U~t'Vlelfll':i\Pllt'U'Ufll':i~el !'U (\Pl-:J'Pll':il,:J'Vl 2- 1) 
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1111nn12-1 . . 

ClilU ,A,U 4 IAU o«l,,U oU 

tlUCU2J ,is~un,n l'H2JtHU1tJUCU1J'Ulff''IJ't'ilill'Ul 'lilt)~ 

A1'11tl'U1t111'1J1JA1~ 32-34/2535 i-10tj~A1'Ut'l~~11tl-1 tl11flt)'HUM1Jl <0-1'H'l~Ufl11:rl11f>l 

. 
'l'IJ'nl'UlA1li11:rtlU : 8 "q,rnn, 2564 

~A'nilfftl'U 
... ~ " Q ,/ 

'IJ1tliltl2Jmlil'tl il'U't11'1J'tltl 

' 

mvi1m1il0,1nu 

um1iTI'Vm101:::nuli.:i11'lV1i1m 

ii, uo 1u110.:i1um1ltn11::,.f uon1::nuif .:it11VIU6JJ . 
1.1 11Mlv1li1n1iltl.:i1tH1m1ru:: 'limiu'lv1 m11J -

q.:i'h.hih-1 5 llJ9H n ::n1urn1'H'hh!m, 

' .. ... ,, 
011 5 llJVI, uii:: rnll111111Hl1vt'lf'U'lJO.:i11'1Jl 

m1fo/li.i1ih1 45 tNm 

1.2 1,r11'u01nhn1i:in-1111n lU1fl\JUllfl ::111~ 

1.3 

V1nunm-1tfu~1nHm1 lv101Jt111JJn1'H 300 1JJm 

fl11l.JIJ11 300 llJm fltl.:itl-l 15 lJVll 11rtin11mnn 

ltl[W1Hl.:ioa-11tl ~on~u'li.i nu 45 a.:iff1 l'l!omf.:i 

in1vi10111ln~n91::neu1tf o~ 6.25 h 1vtUfl11lJ~ 

'\lonfo'hltl'oun11 100,000 ~mJ1fft111Jm 

, LTD. 

., 0 

~'U1011A11ilff'tlU u1rm2Jt1 'ttompnw 
0 ' Alll'H'lH 

., ., 
'tll'H'llH1U 

'10tl::ttJOVl'VtHl111U!]tm 11mtl1::noumi;11011 

5 
~ ,, .. 

llJ.il I tl :: fl11lHl1fl'lftliJO.:i'H'l1111-llHJ-l ,----

11iif1u 45 tNffl 

: ~., t ,l ~ 
u ti 1 mm II ii ::: ,,, tn 1·1 vi vt i:11 u vorn 

1t1Hmnh::1J1w 5011J~, ua::'l~tl~n'bj' 

v'U9"u 1vi1horJ1.:itnfit1f .i 

. ' 
1J7 1tllVIO\Jflfl1-ll1llii flHflU 1vtujj 

m111n1'H 300 1t1m n111-w11 300 

ll.JVl1 nM-g.:i 15 ll.JVl1 I fl :: iin11lJ"1fl 

1t5u~'\lorna-mli'ian;u 'hiin,-1 45 a f11 
., ~ ' 

j,I 1,1 ... o:::11 I _, ,di d, 

1'1,0l.JlHll~IVlllJl.Jtlclvtfl~:: no'I-IIUO'l'l 8 

' -i ~IJA11l.J~'IJO-li i01h::1110t 150,000 

" ~ fl\Jl flflllJV!l 
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11a:::11t\'l'llm.,n,:::,iu~.:i1n .iirau 

. . . 
o 11,f GI O d d a I I .-f 

n'1'11'Hlrnin111nv1J1111rn~ '111 ua::mrn 3 1 an 5 

11Jm th11f1mi~:i1Jtl111101J1JmijtH 112 

1.5 . ' 
'Ui l1W '111 llflt ll2 llat TIU'nllO~l,J ~ot1~1.llf1ll'HU 

m1::titiinfl::ntru 1flvii'll1~1~t1n11~ 1 lJ~s iin 1 

1lJm' 
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.. ' Vll'H~fl 2-l (916) 

, 1rrn:aiitJ .. 'IIO./ln11tlumi 

ii1111n-f1~,Jtniimh11irnivn-1vi s h an 
5 11J~'i d111fof ull1111n,f1J111ih-M 111 ' .. ,,., llfl ::l'l\.1'11 3 l {! fl 5 ilJ91'i tTTttl1 1 . 
rn~ f mh111n,i1J111litH 112 ouvi 

m, ~flf fl 

. ' 
mihHu'imu 11 1 mi:: 112 11n :: i'l1-1ti 

mi~nHi nAu1fltJfu m:tie~nA::n u 

-~(J)J'lJlJ1fl \Jl1~1~ I llJ9ll ~fl I llJm 

001 lfl'i ~flf fl 

u3J:ln uriio.Ju1'oui1ni1iuiml111 i1i1R 

mmh::mmt1m1011 

r A .¥ d 
A'lt U7 tJlJ7'rn tJ tJ'iL'lGITIU'Yl 

~ Ml~L'Uatlll~ULf\1,f~ 1l 
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' .. ' P111H'YI 2-1 (~6) 

mvi,011-rJMo-u 

lltt::11n'J'lJNil01::'flUii.i11~0tm 
rn.1n::1ofJ~'lltHfl11tliimi mvnh::ooummnu 

1.6 1•B~q'i::11i~ 1umnhmiie-3 'hitih, 78.854 -

1le-u1-11,i'-:im::ri-H 

iim,H1~t:p::di~'l-unmh111ile-:i - 'bJjj 

1.b::lJ1lll 78.854 'Utl'U~/,i-:i111::frH 

1.1 i1fufo1,J111ri,i1J'lfuinl1t1u-:i~ i,Jmf,iu 
JI ,,, ,, • 

• ,Jn,l1~uwtn~m11m.:jm,ii-,'hiuif-:i · 'hiii 
.: ~~ I : l l' ~ 

'61Jl'l'Ull 111lHll1'.i ttlt11 10tl1~tl!Lll,:JttH.H'il1f1 

"' .. t1'iln'1lJ'IJtl-:i!l1lJ0~ 

I~ t).:j'i)1fl O'il 113 l lJ'IJO-l 111 Utl~~ Nltl lJl 

ll~fllh~1~ 

1.8 1tt,i~1rni1lnrnHle~nuatJ~nvf/1uifr1r1a • iim1ifl111Q1 lm0Hlo-:i1'i'uo1.u,'imhu 

'llf111h1un,11u~11111111lJ11m1:: in.11111tinlJtu:: 'UM 1J1HH111ft1-umrem.1'ldnv-utlfi'l.i~,11-u 
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2564) '1~vi1m'J 'Pl 'J1'il1~ilimw~u1:1::; eJ eJ -:1.J'-:i'n:1J~ (TSP) ~l'W1'W 3 J:Ymil M uri 111nru,i', .:11t1ieJ-:ii'-:i 111 nru,i'1,:i 

h-:i'lleJ:IJ u1:1 :::111nru,i'1,:i 11-:iu md (i.:J'Pll'Jl-:1~ 3-2 1rn::;i,J~ 3-2) l~tl'V'l1J'Jl 'VJnt1f-:i~vi1m'J'Pl'J1'il1~iiflleJ~1'W 

1nru Gl1:1Jl'Pl'JJ7'W rJi.lU17'V'lmmf11 'W1J'.i'J t11mff 1~vJ1 '1 '!Jm:1J'!J1:::mfft1ru:::mrnm1~ -:iu 1~~eJ:1JU'11-:l'lf7~ ~,j'l.J~ 

,.. .,j • ., ,li 1 ., d ' "'· I 11 .,_ I.,. .,.,. .,j 11 ., 
24 'V'l .f'I'. 2547 'VJfifftll'W'Yl'Yl nl'J'Pl'J1'il1~ '11-:l!!ff~.:J 'n!'n'W11'Yll-:1~1J'J::;neJ1Jnl'J t~1J!)1J'P1'P11:IJ:1Jl'P1'Jnl'J'Yl !~ 

fll'n'W~ '1-fo d1.:i1t11 .:itif ~ 1-vt0 '1iJ1ir1n~ f,.1/;jn'J ::: 'Yl'l.J~el'l[:IJ'll'W ~l'W rJW.fll'V'ltllnlf'I' 1rn:::~eJ.:i'!Jijllii1~:IJ!~:IJ'Pll:IJ~ 
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tJ'U lfl~ 1~1fov~-ey~ ~-:i'Yl 1-:nJ1fl'Yl~'Ll1 mfl~ -:i1n~ li'mJ u-a::::m-:i 1m· -:im-a 'il::::v\'1m-a~~ml.l1~1-a::::·fomm1~·.rn1i~ 

fJWfll'VWlnlfft'UU~ -a::::q~ m-a 11Lfl~~-am::::'Yl'I.Jtl'I.J 'ljl.J'b''U 1nli'11'iv-:imntl' t)fllfl v-:i 1~ L~tl'il::::'Vil'Yll-:l~tl-:ltl'UU"1:::: 

uni '\J~t) '1,J1 tt'1n~ ~-am ::::'Yl'I.Jtl'I.J'ljl.J'lf'U 1nli'11'i fJ-:1 t 'U 'J:::: ~'1.J'W t)fl~"J'~ 

tfhn w~1-m::::ee-:iu111u'1et1-rY-:it1iJ~ hmnmm l'IHl~tJ 24 t1 ii,i-:i 

., .. ., .tl:lt. .tl:lt. V d 
1U'Yl~'fl'll1~ (iJt'lafl'nJ/~fl1.Jll'lf11iJ~1) 

St. 1 St. 2 St. 3 

tl'UfJlfJ'U 2561 0.235 0.212 0.220 

'll'U'Jlfll.J 2561 0.228 0.189 0.282 

i'.i'U lfll.J 2562 0.208 0.202 0.247 .. 

iiQ'U lfJ'U 2562 0.189 0.175 0.289 

tl'UfJlfJ'U 2562 0.181 0.170 0.198 

'll'U'Jlfll.J 2562 0. 181 0.187 0.265 

i'.i'Ulfll.J 2563 0.190 0.180 0.278 

iiQ'UlfJ'U 2563 0.206 0.183 0.261 

tl'UfJlfJ'U 2563 0.177 0.175 0.232 

'll'U'Jlfll.J 2563 0.212 0.197 0.272 

i'.i'Ulfll.J 2564 0.251 0.248 0.288 

iiQ'UlfJ'U 2564 0.27 1 0.265 0.283 

iJ191191U 0.330 

'I.J1fl'Yl ll.J~,:j Lg'Ul1'Jtl'UL~'U'Vl fltJ'Ui'1U'Yl'U\91 'illfl~ , 2564 

l.Jl~'j j l'U fJ tlUll'V-ltJlf11fft'U'I.J'J 'j fJlf)lff 1 ~vi1 '1,J 'U'J :::: f)lffflru :::: m 'jl.Jf)l'j ~ -:i1n~li't1l.JU1,j-:i'lfl~ 

., .; 
~'I.J'I.J'Yl 24 'VU't. 2547 

'tliJltlL'tl9J St. 1 
~ ,, 4 d, 

mnru'\l1-:11f1-at1-:i'lf-:i 

St. 2 u1n ruiu'1-:i h-:i'!it1l.J 

St. 3 ')J1rnu'1J1.:i h-:iflt1m1-:i 
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w 
I 

Ul 

mg/m3 

0.350 

0.300 

0.25(1 

0.200 

I ,., .. 
0.100 

0.050 

0.000 

l§'J fl.tJ.61 

-"' .... = 

-r-.... = 

Total Suspended Particulates (TSP 24 hr) 

l1Wl1fl'U = 0.330 mg/m3 

00 

~ = 
"' ~ = 

.... 
00 
<"! = 

°' 00 

"' = 

ul li'n miia-111'1iluiuU ,frun'filu 1 91flv1 

00 
00 

"' = 
,.., 
00 

" 0 

~ :7 
·: -j 

:1 

Cl, II 4 <v 

tJ"UlW'IIHlfl'Hl~'lf~ ,ifow<liH'i-:wile,i "ll'inw<liHh~rietJ11-l 

~ '.li.fl.61 [:Bl ii.fl. 62 111 il.tJ.62 f3l fl.l'.J. 62 ~ '.Ii.fl. 62 ~ :IJ.fl.63 ~ ii.fl. 63 II] fl.l'.J. 63 E'.) '.Ii.fl. 63 l:PJ ii.fl. 64 □ il.tJ.64 

.I"' . .I .I':! ... ., 'I 'I I .,; I ... if ., 
Ju YI 3-2 wnn1u·mumuuutYv1-:tf-.l1rn1'Jv1n;:i1v1fJWilTrrn1mr11 uunm fllfl I u,r1-:irtf-.l rnm ;:iuo-:i ;:i~uu 

MINING ENVIRONMENT CONSULT ANT CO.,LTD. REPORT: MM_N7: NAMSIN PA TANA GYPSUM/202 1/JAN·JLIN/FIGUR.E 3-2.XLS 



3.2 

3.2.1 

" ~ d o 

fll11!fl1l~H f>Jt1Ull'W'Ul 

0 ~ 

fll1~l!'U'Ufll1 

'IJ1 1'l'Vl LlJ~.:i ttl'ilLTHJ'Wl"''W'l'l i'lt1t1im1'Vl'W~ i1ti~ M'li1m-s1~mr-rnfi1.:iJ1r:b~t1 i1mt1 

2 'ffmu ~ti tl11t1mrn.:i1vivt1 n~'rmf'H~m'IJ~~ 3 <vlti~ 0682515 ~:::1t1t1t1n , 1763608 mi'.iti) 1rn::: tl11t1mrn.:i 
1 . 

1vivt11mrm1~'Yi~fll'IJ~~ 5 (~n~ 0682313 ~:::1'W tlc.l fl , 1763967 l'Yl'Wtl) 1rlt11'W~ 23 lJ'Wli'llJ 2564 U?td 'W~ 9 

ilq t1 w t1 2564 <ru~ 3-3) f .:in1-s 1~rnrn::: m -s11i>1-s 1:::11iTt1M~11tit1nm,11lJmmi1'W'IJ t1 .:i APHA-A WWA­

WEF (Standard Methods for the Examination of Water and Wastewater; 21 st 
edition, 2005) i.:111'11'~.:!Lil'W 

.d 
~lll.:l'Vl 3-3 

,:::t, J::'\ <=::i ~ V I c:t,,:::f, c:t. tf V V I : 

m·n.:i'Vl 3-3 ll cl'A l j fitW:ilfl'I.Jlil1eltll .:I 11ifll':i1lrl':il::: 'tt 11a::: r, l':i':iflllll:rfll't'llil1eltll.:llJl 

V V I 

tn 'i'i I) ll HY fffri\ll1 tltll.:J 
1-----------+- - ---·---+---------- -------------

pH 

Turbidity 

Total Suspended So lids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

Zinc 

Manganese 

3.2.2 

" ., ll 'N~fl . 

" ., IJ 'N~fl 
., ., 
ll1 .:J ~ f1 
., ., 
ll1.:J~ f1 

Y1.:iin 

., ., 
il 1 ~~f1 

ii c · 
,m~n 

- Electrornetric 

,d 
ll'lfW'U - Nephelometric 

• d 
ll'lfW'W Dried at I 03- 105 °C 

• d 
ll'lHcJ 'W - Dried at I 03- 105 °C 

' d 
ll'lfW'W - EDTA 

'd 
ll'lfW'U - Turbidimetric 

l~ll HCl 1l1' pH<2 - Phenanthroline 

a , >I 
l~lJ HNO3 ll pH<2 - AA-Direct 

a , ., 

l~ ll HNO3 ll pH<2 · - AA-Direct 

l~ ll HNO3 1l1' pH<2 - AA-Hydride 

a , >I 
l~ll HNO3 ll pH<2 - AA-Direct 

a , ii 
l~lJ HNO3 ll pH<2 - Persulfate 

ll1nm111m1:::ri.iJt~.n,~tl1H1~t1 i1mt1 2 mni'.1 1rle11t1~ 23 lJ'Wli'llJ 2564 u?td 'W~ 9 ilqt1wt1 

2564 iiH?tm-s~-s11l11m1:::~ ,ml ~1i.:i~1-s1.:i~ 3-41rn:::-sw.:i1t1H?tfll-s11rm:::11iwni'lHlJ1fl~ 2 
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64 

"77 

1768 ll 

69 

d -., • r 
~61LO\Jlil'leltn•nn 

St. J ,'luflaa-niivu'lni ll3¾6l'tuim'll~~ 3 (0682515, 1763608) 

s1.?. J , 'luflaa-uiivu'lni ll3t6lllamtJR~ s (0682313, 1763967) 

~ ca., • f 
Jtl~ 3-3 LLi'f6H~61Lfl\JG11iltl1-ilU1 • 

MIN!l,(l t:NVIRONM t:NT ONSl lL'r AN1" CO., LTO. 3-7 

~Uffifl'H 01"i 

~u~t.htmutT~,'ln~LAfJ.:J 



. . ., 
Cl e, <f o ..:::ir.e.61 ~ Cl e, 

vll'Hn'I 3-4 i:-rn m 1\il'.i1'il'J!i'l1l::: '11i'ltuflll'fUlN1vl'W!'Wl~HllUJ'Wli'llllli:l:::1-Jt1'1-.!ltll,I 2564 . . 
~----------- --~-~~---------- -,,------~-----, 

-=:i. C !° 
IIH'lfll 'fllfl 11 ::l1fl Wflll't U 1 

St. 1 St. 2 

V -=I cf V f 

'lU't'llfltJ\ll'ltltJN 23/03/64 9/06/64 23/03/64 9/06/64 

pH S.0-9.0 

T urbidity : NTU 

7.8 

5.86 

7.2 

8.2 

1.39 

<5.0 

2,565 

7.9 

5.08 

5.5 

8.2 

1.15 

<5.0 

2,585 

1,200 

2,516 

0.128 

<0.005 

<0.001 

<0.001 

0.003 

<0.025 

Tota l Suspended Solids : mg/L 

Total Dissolved Solids : mg/L 2,440 

1,080 

2,168 

0. 152 

<0.005 

<0.001 

<0.001 

0.003 

<0.025 

2,525 

1,100 

2,735 

0.104 

<0.005 

<0.001 

0.0020 

0.006 

<0.025 

Total Hardness : mg/L as CaC03 500 

2,334 

0.138 

<0.005 

<0.001 

<0.001 

0.003 

<0.025 

Sulfate : mg/L S04 

Total Iron 

Lead 

Cadmium 

Arsenic 

Zinc 

Manganese 

.. 
nm 

1Jl\ll1flU 

'tfiJltll'tfllJ 

3.2.3 

: mg/L Fe 

: mg/L Pb 

: mg/LCd 

: mg/L k, 

: mg/L Zn 

: mg/Lf\. . 

1J1lir1 IJJ~..:i 1f u"hrnim!ul'i' mrnim1r1u~ ,hnfl, 2564 

s;o.os 

s;o.oos 

s;o.01 

s;s.o 
s;s.o 

JJ1fl'ifl'W~rum mi'i~1~u (1h~1nr1~ 3) 1h~mflflru~mrnm'.i ~..:i111flJtJJJ11'11..:i'lf1~ ~'IJ1J~ s vrn. 253 7 

St. I = J1iui'lc1ei..:i1'Vi1.1uin~11~'1lHim'\l~~ 3 

St.2 = J1iui'lmM1'Vi1.1uin~11~fl11tim'll111~ 5 

.Q a' ~ O Cl t t d O .Q ~ t Q.I .c;i 

1Jlf)fll':i'.l!fl'J1:::'11fJtutlTlll'Ul 1ll'U1'U 2 cl't11'U 'VJ;! 2 i'IH'Vl'Vllnl'i~'i11l1!i'l'il:::'11 'Vi'I.J11 'VJf1fl'lf'U 

~~'i11l1lfl'il~,.fijf>i10Qi'Wm ..i'JJ7~'ijl'W~nl'l1'Ufl 1rlmfornmt1rnvit1'1.Jfl'I.Jlll~'ii7'U~tumml1~1~'U 

(1h:::urn~ 3) 1111:w1h:::mfl'm.u:::m-nJm1~..:i111fl~ei:w11'11..:i'lf1~ mJ'I.J~ 8 'Vi.fl'. 2537 lZ..:i 2 cl'mu~111'i111111'111~,.,i' 

ri111r'I.Jti1 Turbidity , Total J uspended Solids , Total Dissolved Solids , Total Hardness , Sulfate !!cl~ Total 

Iron :Wl~'ajl'UfJ;! 1li1~n1'11'Ufltil H 

3.2.4 m1imt1 J!ntrrn-n:1m11ir1·n~~r1w.fl1-wJ11'W,i1~~f-l1inn<U'Wo~1l<U<U'U'W 
Q Q 

111n~c1fll1~111111m1~,.,i'i'l rum'Vitl 1 i u i'lclei.:i1 vivu in~11:wfl11iim 'll\91~ 3 1rn:::J 11 u i'l l:leJ..:i1 vivu . . 
in~11:wfl11iim'lll"l~ 5 iui1.:i~~1um11uo.:iiJ11,1'1J'U (ilt1uwu 2564) 1111,j-1..:i~ 3-5 1rn::: 3-6 1rn:::1 tJ~ 3-4 1rn::: 

q p ~ q qJ 

3-5 'Vi'I.J'Jl i'lfi1~~'i11l1!i'l'il~lf1'1ml1'UL'l1fyijf>iw~i'Ulf1lli..;':Wl~'ijl'U~fi711'U'1'VJfli'lf .:i~-.,i7m'i~'i11l 

11i'l'il:::,.f 1rlml1:w11mvrni11J'I.Jfl'I.JlJ1\91'iJl'WfJWfll'Vil11~1~u (,J'i:::um~ 3) m:wtJ'i:::mfl'i'ltu:::m'illfll'i 

~;!l!1flii'el:Wll'11/l'lfl~ 'Q'IJ'I.J~ 8 'Ill.fl'. 2537 tlfll1'1-!mlJ7tu Zinc 'lJeJ;Jtlli'Ui'll:lellll'ViV'Uiflii'm,J~'tttifll'll~~ 3 !!cl:::~ 
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V11111111U8~uwviuli1iuri'111111 illlR 

5 h.u~ei'WflWJltJ'W 2561 ~ ~ fl ·uniJtf1rucnm~'j~l'W~tll'H'W"1 u~mh:i1'j ~ml.J'W'U17 'j lflt)'j1'W~'W~11i1~i' 

·1.h~ ltl'lf'W1llflJ11'Wfl'1el ·Hl1tl 1Jnti'l1)Jr,il1ftfll'U~~ 3 !W~~ 5 ~-rnri11u~'l.h ~f11'j1r,i rl1t!i''llfll Turbidity , 

Total Suspended Solids , Total Dissolved Solids, Total Hardness , Sulfate ll'1~ Total Iron lJl~'jjl'WfJ-:i11iM 

tlll1'W'1fll H 

3.3 

ri1l1f 'l.Jfll'j~r,i~7:J.J~'n'ilffel'UfJiU.fll'W~-:JU'Jr,iti'm.J'Uel-:J I fl'j,:jfll'j<-1 tll'Wflf-:J~el 1,J 'll1'!J'Vl~lliflfll 

'il~'l'i lfll'j flflfll~-:Jfll'j ttl~tJ'WU,ifo-:i'lrn-:iri ill.fl l'W~ -:iinr,i ti'ei:J.J 'eJ'Wl~el-:J:J..11 'illf)f)l'j~ll'U'W f1'i)f)'j'jl.J'IJe),:j 1 m ,:jf)l'j 

t'1t1'il~'l'i1m'j~n'il1'1rJrum-w ~nmrr'hn.J'jWlfllff u'1~fJ rum-wJ 1 L'Wl~ eJ'Wfl'Wt1lt1'W u'1d'm1r1:J.J 2564 u'1~'il~ 

l~'l.J 'j 'J'U 'j 1 :J.J .,j' ell.,! ft!~ el ,i'r,i vi 11 1tl-:J l'W vm f11 'j t15 'll1i ~1:J.JlJl~ 'j f11'jif el-:J fl'WU'1~llm 'U N'1m ~'Vl'U~ -:Jl!1r,i ti' el:J.J ll'1~ fll'j 

~r,iml.J~'j'J'iJffeJ'l.JfJiU.fll'W~ -:iu· 1r,iti'mn ~l111-:it~e1'W mnt]lfll.J - im1r11.J 2564 tff'Wei~eimmJ~ffll1mrn 

~'W~ l'Wllft ~ f11'j ll11Je1-:itd riTtl' f1-:Jl'W 'W 1vrnmrn~UN'W'Vli'-wv1m 1i'jrn'lf1~ u'1 ~ ~ -:itnr,i ti'eil.J trn ~,..,,11v-:i 1uvi 

1~v1.,to-:i Mfom1'1.J~o 'ltl 
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V A Q 

1'\-l'Yllfl1J 

\ll1tlUl-l 

n'UIJllJ'U 2561 

ll'U1lf11J 2561 

IJ'UlfllJ 2562 

iiQ'UllJ'U 2562 

nmnuu 2562 

ll'U1lf11J 2562 

ii'UlfllJ 2563 

lJf.l'UllJ'U 2563 

n'Umu'U 2563 

'fi'U1lf11J 2563 

ii'UlfllJ 2564 

pH 

7.9 

8.1 

7.8 

8.3 

8.0 

8.0 

8.2 

7.9 

. .. . 
.ct .... t':! .ct ~ d o ~ .ct ~ ii v q 

vll'iWYI 3-5 llJ'itllUVltlUNatn'i\ll'i1il11fl'il~'t'ifltlUll'Vfl-ll !'l-.liUUl.:JIVltl'I-Hfltl't'itl~'t'iam'UlllVI 3 • • 
'lmh.:.i~~1ui11~.:.iu'ili1U'I-.I . 

.. , 
Hl'ltn1911 'Jil11tnl::'t1 

Turbidity Tot· I Total Total Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

(NT U) Suspen ~ed Dissolved Hardness (mg/L Iron (mg/L (mg/L (mg/L (mg/L (mg/L Mn) 

Soli e!~ Solids (mg/L SO4) (mg/L Pb) Cd) As) Zn) 

(mg/L) Fe) 
----+----+-----+----+----+----+-----+----+-----!---~ 

9.33 

1.90 

5.26 

0.44 

25.3 

l.76 

9.2 

3.0 

4 . ..l 

0. 

21. ) 

998 

1,855 

2,605 

2,5 16 

800 

510 

840 

1,280 

1,140 

440 

N 2,805 1,180 

7.98 1.6 2,775 1,180 

110 0.8 2,435 1,160 

1,658 0.625 0.008 <0.001 <0.001 5.61 0.014 

1,877 0.107 0.005 <0.00 I <0.001 0.122 <0.025 

2, I 18 0.039 0.006 <0.00 I <0.001 0.050 <0.025 

2, 197 0.053 <0.005 <0.00 I <0.00 1 0.140 <"O.Q25 

507 0.558 <0.005 <0.001 <0.001 0.083 <0.02 

1,126 0.088 <0.005 <0.001 <0.001 0.228 . <0.025 

2,155 0.058 <0.005 <0.001 <0.001 0.005 <0.025 

3, 11 2 0.039 <0.005 <0.001 <0.001 0.023 <0.025 

7.7 12.1 7.8 2,090 400 2,213 0.303 <0.005 <0.001 <0.001 0.007 <0.025 

8.0 2 1.0 12.6 2,745 1,320 2,405 0.11 7 <0.005 <0.00 I <0.00 1 O.D38 <0.025 

7.8 5.86 7.2 2,440 1,080 2,168 0.152 <0.005 <0.001 <0.001 0.003 .:O.Q25 

1--il_Qu_,_u_u_2_5_64---1 __ 8_.2_-+-_1_.3_9_+-_<_5. __ --+_2_,5_65_+-_50_0_-+-_2,_3_34--+_o._1_38---1- <0-.oo-5--+--<-o._00_1_f--<0-.oo-1-+-o-.oo-3-+- <0.025 

s.o-9.o - - I - - - - ~.os ~.oos ~.01 ~s.o ~s.o il1'11jl'U 

.. 
r1m 

tllYl'iil'I-.I 

'tnlltll't1\!J 

'l.J1'hl'Vl 'h J~ll 1Su11-:i0tmj''I.J'l'l fl eJ 'Wimrnu~ ~,ti~ , 2564 

lJWl-:iJlUtJ0.1m'V'l tl; ~1~u ('1.h ~tfl'Vl~ 3) 1h~mff'fltu ~mrnm':i~1J111~~ellJUttll'b'l~ ~ll'lJ~ 8 

'V'l.ff. 2537 

ND = Not Detectable 
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pH 

Slllil1f l'U ,=.J .0 

u, lin miln~11i iiu,w111i1ii'11ri'111111 ti1n11 

9 

8 

7 

6 

5 

---- ---- ---- --- -- -- --g1-- ------ --- --- --- -- ------- ---- -------- ---- -- ----- --
1., 'ir Ifill I ,. 8.0 8., 1., 1.1 8.0 7.8 8., 

4 -

3 -

2 

0 

mlll111-u D ·.o 
It ·• --
i ii 

,1 

I 
-,- -,-

11.U. 6 1 li.fl. 61 jj _fl _ 62 l j.'J. 62 11.U. 62 1U l. 62 jj _t]_ 63 ii.u. 63 f\ .U. 63 li .tl . 63 jj_t] _ 64 ii.u. 64 

NTU 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

36 mg/L 

33 

30 

27 

24 

21 

18 

15 

12 

9 

6 

3 

0 

9.33 

11 .0. 61 

9.2 

n.o. 61 

5.26 
1.90 0.44 

~.fl . 61 ii fl 62 lJ .tl. (, ~ 

4.3 

n .fl . 61 ii.fl. 62 i .o. 62 

Turbidity 

25.3 
_21.0 

I 7.98 
12.1 ·mn mo 5.86 

1.76 am 1.10 am 1.39 
C%T1I --= 

n.v. 62 n .fl. 62 ii. fl . 63 ii.o. 63 n.o. 63 n .fl . 63 ii. fl . 64 il.o. 64 

Total Suspended Solids 

21.6 

12.6 

7.8 7.2 

1.6 
ND 

n.v. 62 n.fl. 62 ii .fl. 63 il.o. 63 fl.O. 63 n .fl. 63 ii .fl . 64 il. o. 64 

I QI' I I 

• I "' • . I . I':! "' "' d O .. "' 1 ii ., "' "' I ~ .'I' ., 
JU'YI 3-4 fl'Hnlu'H.11Jl'Yltl1Jlli;Yv!-U-J ijfn'j~'j1911fl':il:::'ttfJWfll'Vflfll'Ufli:Hl-:ll'Yltl'U flij'tt~Yl'ttijfll'IJYl'YI 3 nmm.1 o-:iu miuu 
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mg/L 
3,000 

Total Dissolved Solids 

2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1.000 

800 
600 
400 
200 

0 

998 

2,605 
2,516 

1,855 

I , 

2,805 2,775 2 745 

2,435 

2,090 1 2,440 
2,565 

800 

fl.fl . 61 li.fl. 61 ii.fl. 62 ~ .fl. 62 fl.ti. 62 Ii.fl. 62 ii.fl. 63 ii.fl. 63 fl.fl. 63 Ii.fl. 63 ii.fl. 64 ii.fl. 64 

mg/LCaCO3 

2,000 

1,800 

1,600 

1.400 

1.200 

1.000 

800 

600 

400 

200 

0 

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

800 
600 
400 
200 

0 

510 

fl.!J. 61 

mg/L SO, 

1,658 

fl.!J.61 

1,280 

l, 14fl 

840 

Ii.fl. 61 il.fl . 62 il.u. 62 fl.!J. 62 

2,118 
2, 197 

1,877 

Ii.fl. 61 ii.fl. 62 il.!J. 62 fl.U. 62 

MIN ING ENVIRONMENT CONSU LTANT CO., LTD. 

Total Hardness 

1,320 
1,180 1, 180 1,160 1,080 

500 
400 

Ii.fl. 62 il.fl. 63 il.a. 63 fl .!J . 63 li~ . 63 il~.64 il~ . 64 

Sulfate 
3 12 

2,155 2,213 
2,405 

2,168 
2,334 

1,126 

Ii.fl. 62 ii.fl. 63 ii.a. 63 n.a. 63 

.1.d ' 'hJ'YI 3-4 (Vlfl) 
" 
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5 
mg/L Fe Total Iron 

4 

3 

2 

0.625 0.558 

0 
0.039 0.053 0.088 0.058 0.039 

11.fl. 61 Ii.fl. 61 ii.fl. 62 ii.fl. 62 11.fl. 62 Ii.fl. 62 " lJ.fl. 63 ii.fl. 63 11.fl. 63 Ii.fl. 63 ;j,fl. 64 il.t.1. 64 

mg/L Pb Lead 

1Jwt12 11-1 )>o.os 
- 1):0(JS- - - -o:ol)S" - - - (J.(JClli- - -<l):O(J:f - <0.-0Qf - - <ff.®5 - - <ll.Ms- - < (J.(J(B- - -<D:llll5 - - <11.l)(JS- - <(f.(ll)5- - - <llJIOS 

I I I I I I I I 

11.a. 61 

mg/LCd 
5 • 

4 • 

3 • 

2 • 

Ii .fl . 61 ii.fl. 62 ii.a. 6? 11.a. 62 Ii.fl. 62 ii.fl. 63 ii.a. 63 11.a. 63 Ii.ti. 63 ii.ti. 64 ii.a. 64 

Cadmium 

mm911-1 )>o.oos 

0 
- <O".mn- - <0.001 - <0.001 - - <0.00 1 - - <0.001 - - <0.001- - - <0.00 1 - - <0.001- - <o.oor- <0.001 - - <0.001 - - <0.00 1 

11.0. 61 11 .tl. 61 ii.fl . 62 ii.o. 62 11 .0. 62 !Ltl. 62 ii.fl. 63 fi.o. 63 11 .0. 63 u. 63 ii.fl. 64 ii.o. 64 

----------------"'- ·----------------------------
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mg/LAs 
5 

4 

3 

2 

Arsenic 

tlll'l"lfl\l >0.01 

0 
- <'o1JW - - - <o:-Oor - '<o.ooY - -<1UltTC - - <o-:ooT- - <tT.1101- - -<o:otTc - - <o-:oor - - <0.001 - - < li.0O1- - <0.001 - - <tT.001 

fl.O . 6 1 

mg/LZn 
6 -

5.61 

4 

3 

2 -

li .fl. 61 ii. fl. 62 il.o. 62 .0. 62 1i.fl. 62 ii.fl. 63 il.o. 63 fl.O . 63 1i.fl. 63 il .fl. 64 il .o. 64 

Zinc 

lnfl"!fl'II >s.o mg/L 

0 122 0 140 0.228 
0 

= ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ...j.......ll.LUJL...-~.IC:ICil.. ________ .JI:1=._. ,_n:rrna:;z;,::c...._....11._.LJ.L.1....~-'-'-'=-----~-'"'.;.;.;-----___;;;.;;.;;.;;_ ___ _ 

fl.O. 61 1i.fl. 61 ii.fl. 62 i'i.o. 62 11.e. 62 1i.fl. 62 il.r1. 63 il.v. 63 fl.O. 63 n.fl. 63 il.fl. 64 il.o. 64 

mg/L Mn lnfl"!fl'll >s.il mg/L Manganese 
5 ---------- - --------------------------------------------------------------

4 -

2 -

0 
0.014 <0.025 <0.025 <0.025 <0.02 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

fl.O . 61 li .fl. 61 il.fl. 62 il.o. 62 fl.O. 62 li.fl. 62 il.fl. 63 il .o. 63 fl .O. 63 li.fl. 63 il.fl . 64 il.o. 64 

ti "' I 1 YI 3-4 (Viel) .. 
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V .. ~ 

1'UYllf)'lJ 

fl'\HJW'U 2561 

1l'U 1 lfUJ 256 1 

ii'UlrllJ 25 62 

JJ Q'U l(J'U 2562 

fl'UtJltJ'U 2562 

li'UllrllJ 2562 

ii'UlrllJ 2563 

lJQ'UltJ'U 2563 

fl'UtJltJ'U 2563 

n'UllrllJ 2563 

iiu lrllJ 2564 

lJQ'UltJ'U 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 

5.0-9.0 

"' 'tUJl 

'm.Jltll'11v.) 

,. d 
fHlf)l'i~'i1il1lf1'il::'11 

Turbidity Total Total Tota l Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

(NTU) Suspe < r.d Dissolved Hardness (mg/L Iron (mg/L (mg/L 

Cd) 

(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 

Soli 

(mg/L) 

15 . 

N . 

2.0 

N 

18.'.J. 

ND 

1.2 

0. 

7.(: 

10.2 

5.5 

<5. 

Solids 

950 

2,025 

2,585 

2,556 

815 

2,830 

2,730 

2,470 

I 2, 180 

2,770 

2,525 

2,585 

(mg/L SO4) (mg/L 

520 1,579 

900 2,0!!6 

1,320 2,17 1 

1,100 2,066 

240 572 

1,200 859 

1,180 2,389 

1,220 2,433 

920 2;228 

1,400 2,574 

1,100 2,735 

1,200 . .2,516 

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 

1J1ih1 hi~~ ituh n n.mj''\.J'l'l miwiriu'VltJ\91 ,11t11P1 , 2564 

Pb) 

0.008 

0.006 

0.006 

<0.005 

<0.005 

<D.005 

<0.005 

0.005 

<0.005 

<0.005 

<0.005 

<0.005 

~.05 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<D.001 

<0.001 

<0.00 1 

<0.001 

<D.001 

<0.001 

~.005 

As) Zn) 

<D.001 5.48 

<0.001 0.117 

<0.001 0.057 

<0.001 0.049 

<0.00 I 0.032 

<0.001 0.230 

<0.00 I 0.006 

<0.00 I 0.008 

<0.00 I 0.009 

<0.00 I 0.022 

0.0020 0.006 

<D.001 0.003 

l.Jl\91'JJ7'1.JfJ U.. .11w-n11~1~'\.J ('1.h ~tfl'Vl~ 3) 1h ~mfl'fltU~f1fi:l.ifll'J~~u11P1~m..1ui--i~'l57~ 'Q'IJ'IJ~ 8 

yj,fl'.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 

~5.0 
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111,Jn ll1UB~u;ti11'1i'JJJhiiuri'f/i/UJ ;htl'i>! 

pH 

illfl1fl'U = 9.0 
9 

8 

7 

6 

5 

4 

3 

2 

8.1 ,., ffll mil .. .. 83 8.1 ,. 8.0 ,.. 80 

mmsm = 5.0 

0 I I T 

fW 61 HI. 61 ii .fl . 62 ii .u. 62 fl.U. 62 Ti.fl. 62 ii .fl. 63 ii.u. 63 fl.U . 63 Ti .fl . 63 ii.fl. 64 ii.u. 64 

NTU 
100 

90 

80 

70 

60 

50 

40 

30 

20 
IO 

0 

36 mg/L 

33 

30 

27 

24 

2 1 

18 

15 

12 

9 

6 

3 

0 

26.7 

fl .V. 61 

15.8 

fl .V. 61 

"Ii.fl . 61 

ND 

11.fl . 61 

Turbidity 

23.6 

~ 0.45 [00 
12.9 

[fill 0.83 

ii.fl. 62 iJ .v. 62 fl .V. 62 1i.fl . 62 ii.fl. 63 

Total Suspended Solids 

18.2 

2.0 1.2 ND ND 

ii.fl. 62 il.u. 62 fl .V. 62 11.fl . 62 ii.fl. 63 

20.6 

mn 
8.71 

1.94 am 5.08 
I.IS n:n:, am 

ii.v. 63 fl .0. 63 1i .fl . 63 ii.fl. 64 ii. a. 64 

10.2 
7.6 

5.5 

0.4 

il.v. 63 fl .V. 63 11.fl . 63 jj_fl_ 64 il.v. 64 

l 9/ I I 

- I t:i .... .I - I:! .cl ~ rJ O Gl .c:t, 6l !11 V Cl t::t ' 4 _Q.f (I.I 

JUVI 3-5 fl'HnlU'HJUIVltlUl!tl ~f--rn fll'i\ll ':i1ll11fl':i 1:;; 'ttfJflUll'W\fl 1'1-U'ltHl>l!Vll'.J'l.Hmt'tt~~'tt~fll 'IJ\llVI 5 Vlf-.ll'UiJlt1'1Ull1JU'U 
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3,000 
2,800 
2,600 
2.400 
2,200 
2.000 
L800 
1,600 
1,400 
1,200 

mg/L Total Dissolved Solids 

2,585 2,556 

2 830 2,730 

rr 2,470 

2,770 

2,525 2,585 

2,180 
2,025 

1,000 950 
815 

800 
600 
400 
200 

0 I I 

1u1, 61 u1. 61 iLfl. 62 il.u. 62 11.u. 62 li.fl. 62 ii.fl. 63 il.u . 63 11 .u. 63 li.fl. 63 ii.fl. 64 il.u. 64 

mg/LCaCO
3 

2.000 

1.800 

1.600 

1.400 

1,200 

1,000 

800 

600 

400 

200 

0 

520 

11.IJ.61 

mg/LSO, 
2,800 

2,600 

2,400 

2,200 

2,000 

1,800 

1,600 

1,400 

1.200 

1,000 

800 

600 

400 

200 

0 

1,579 

11 .IJ . 61 

900 

li.fl.61 

2,086 

li.fl . 61 

1,320 

rr 
1:1 1 100 

240 

ii.fl . 62 il .u. 62 11.IJ. 62 

2,171 
2,066 

572 

il~.62 iln.62 nn.62 

MINING ENVCRONMENT CONSULTANT CO., LT 

Total Hardness 

1,400 
1,220 1 180 1,100 

1,200 

920 

t) ,IJ . 63 

Sulfate 
2,735 

2,389 

2,574 
2,433 2.516 

2,228 

859 

li~. 62 il~.63 iln.63 nn. 63 Lfl.63 il~.64 iln.M 
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v?1111 miio~wiovi'm11iiuivr,uu1 d1nfl 

5 
mg/L Fe Total Iron 

4 

2 

0.951 

o.405 

0.058 
0 

0.019 0.039 0.107 0.019 0.058 

iUJ. 61 ti.tl. 61 iJ.tl. 62 ii.fl. 61. i1.fl. 62 ti.tl. 62 iJ.tl. 63 ii.fl. 63 t1.fl . 63 ti.tl. 63 iJ.tl. 64 ii.fl. 64 

mg/L Pb 
Lead 

4 

mmgrn~o.os 
- -o:oos - - - u m, - - u.um, - -~s- ·· - -.:o.oos- - < - - -

i).IJ.61 li.tl. 61 ii.t1. 62 il.u. 62 n.u. 62 ti.tl. 62 ii.fl. 63 il.u. 63 n.u. 63 Ii.fl. 63 ii.fl. 64 il.u. 64 

mg/L Cd 
5 -

4 

3 

2 

Cadmium 

lJllll'lfHI ~0.005 

0 
- <(T.(T(fl - - - <'o-:-oilf - -<11:llll f - - <0~00 I - - <0.001 - - <0.001 - - - <O~Oii .- - - <0.001 - - <0.001 - - -<11:llll f - - <0~00 i - - <(l°.(J0 1 

fl .0. 61 ti.fl. 61 ii .fl . 62 il.o. 61 11.0. 62 ti.fl. 62 ii.fl . 63 ii.o. 63 n.o. 63 ti.fl . 63 ii.fl. 64 il.o. 64 
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mg/LAs 
5 

4 -

3 -

2 -

Arsenic 

mmgrn~o.01 

0 
- <O.OOT - - -zo:001- <0.001- - -<ll:O!lr - - <O~oo r - - -<Tl.Mt - - <0.001 - -zo:o0r- - <O.OOT- - -<O.Off- -u.Miij- - <0.001 

n.o. 61 U l. 61 ii. fl. 62 !j_u. 62 n.o. 62 li.fl . 62 ii.fl.63 n.a. 63 1i.fl. 63 ii.fl. 64 !j_a_ 64 

mg/LZn Zinc 

6 -
5.48 

5 

4 -

3 -

2 -

0 
0.057 0.049 0.032 0.006 0.008 0.009 0.022 0.006 0.003 

n.u. 61 1i.fl. 61 ii.fl. 62 n .u. 62 1i.fl. 62 ii .fl. 63 !j_u_ 63 n .u. 63 li.11. 63 !j_u. 64 

mg/L Mn imiigrn ~ 5.0 mg/L Manganese 

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

4 

3 

2 

<0.25 

0 
0.014 <0.025 <0.025 <0.025 <0.02 <0.025 <0.025 mn <0.025 <0.025 <0.025 <0.025 

n .u. 61 11.fl. 61 il. fl. 62 ii.u. 62 n.u. 62 11.fl. 62 il.fl. 63 ii.u. 63 n .u. 63 1i .fl. 63 il.fl . 64 ii.u. 64 
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a·muivht ....... , 
1fi1Lm1zi~ 

Arsenic Digestion, Hydride Generation/Atomic Absorpt ion 

Spectrometric Method 

Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Method 

Cadmium Digestion, Direct Air-Acetylene Flame Method 

Chemical Oxyg~•n Demand Closed Reflux, Titrimetric Method 

Color ADMI Weighted-Ordinate Spectrophotometric Method 

Copper Digestion, Direct Air-Acetylene Flame Method 

Cyanide Distillation, Colorimetric Method 

Formaldehyde Distillation, Colorimetric Method 

Free Chlorine lodometric Method 

Hexavalent Ch•,. 1niurn Filtration, Colorimetric Method 

Lead Digestion, Direct Air-Acetylene Flame Method 

Manganese Digestion, Direct Ai r-Acetylene Flame Method 

Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method 

Nickel Digestion, Direct Air-Aretylene Flame Method 

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

2) Soxhlet Extraction Method 

pH Electrometric Method 

Phenols Distillation, Direct Photometric Method 

Selenium Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method 

Sul fide 1) ZnS Precipitation, Colorimetric Method 

2) ZnS Precipitation, lodometric Method 

Temperature Laboratory and Field Methods 

Total Dissolve9 Solids Dried at 180 °C 

Total Kjeldahl Nitrogen Macro-Kjeldahl, lltrimetric Method 

Total Suspended Solids Dried at 103-105°( 

y~ 
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24 Triva lent Chrrnn:um Digestion, Direct Air-Acetylene Flame Method; 

Filtration, Colorimetric Method; Calculation 

25 Zinc Digestion, Direct Air-Acetylene Flame Method 

" .. Lil O flJ'.UJ 1:-rn ~ 
APHA, AVVVVA, \I , :.F. Standard Methods for the Exam nation of Water and 

nd . 
Wastewater. 22 ed. Was ington, DC: APHA, 2012. 
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1. pH I 4. Chromium (Hexavaleut) 

2. Total Suspended Solid~ 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 

l O. S ulfi<le 23. Free Chlorine 

1 l. Arsenic 24. Temperature 

12. Cadmium 25. Color 

13. Chromium (Total) 
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Mining Environment Consultant Co., Ltd. 
"' ""'1~ fit'7 I.J ti Q., t/oGJ 

U"i~YI 3J'M>'1 Lel'M>l.1"iel'M>L3J'M>YI ~elWlf~UYl\.l,@l ,:nn~ 
22135 'l!Dvn1~L'YIW07'111 7 u.vn 4 (1Il\Ul1\111'1!1) U.'111~111\11110 L'll91lrnn:tl n1~L'YIWlJ\11\l!l11 0240 

1mliwn' 0-21 87-0908, 081-6573909 1mR11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 049/2564 

March 31, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~'U.il::elel~l13J (TSP) 

24 Hours Average 

A "' A IA .... 0 A ... 0 ... 

1J7~'Yl L'\.'13JEhlLL7t.llJ'113J'l.nH\l.Vlfll\41 ,nm1 

0 I O ... ... ... fl' 
~11J~'Yl-i'Y1El-il El1LtlEl~\l.El-illJ1 ~-i~1~'\.ifl"l"ff"l11fl 

' ... ., d &!. 
1.m 1m'll1~ LmeJsi'll~ 

March 22-23, 2021 

March 26, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit 

mg/m3 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result21 Standanl11 

High-Volume Air 0.2§1 0.330 

Sampler/Gravimetric 

Rt!llar~ : 11 Notification of Nation~! Environmental ~oard No. 24 (~.!; . ~547) Prescription of Air Quality $tandard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

A
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~~ 

-
, 
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Mining. Environment Consultant Co., Ltd. 
""""1"" "''1 "',: .., o'o.., 1J "'ilt'Yl 3J 'M,\I Lel 'l.U 1 "'i el1,U3J 'M, 'Y1 ~ el WiHHL'Yl 'M, GI ,:n n ~ 

22/35 'l!oun1~ml'ln7'Yl1 7 uun 4 (u1uw1uT1'111) u111~1fr,unn L1Jfl1rnn:il n1~L'l11'1lJ111Ufl110240 

1mfil'ln' 0-2187-0908, 081-6573909 1mwi1 0-2187-0908 

ANALYSIS REPORT 

A... 4 I A - 0 A ... 0 -

1m,-"t'l L\.UJEhlLL'S!.Jtl'll3J'\.l,1~'1-Wmlln '11n~ 

0 I O - ._, - ' ~1tlfl"t1'1'11Eh'I El1L1Hl~Ufl'1tl1 '1'1W"l~Ufl'S~"l11~ • 

TEST NO. 

REPORT DATE 

Lab-AB 050/2564 

March 31, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u1mu,i1..1 h..i'limJ 

March 22-23, 2021 

March 26, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

Parameter Unit 

~,.rn::mi,11111 (TSP) mg/m3 

24 Heurs Average 

SAMPLING BY Mining Environment 

Consultant Co. ,Ltd 

Method of Analysis Result21 Standard1
' 

High-Volume Aif 0.248 0.330 

Sampler/Gravimetric 

Rem~r~ : 11 Notification of National Environm~ntal l:loard No. 24 (t3.g. ~547) Prescription of Air Quality Standard 

in General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

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

U'i'l!tYI aJ "" Le)" 1, Tm" LaJ "YI ~ el 'WlH;HL YI" (Pl ';)1 n ~ 
22/35 'l!oun1~L't11'm7'111 7 u.un 4 (m\4111\4TI'l!1) U.'111~1i1111nn L'll91tmn:il npmrni'l'l1\4m 10240 

lmtivfrf 0-2167-0906, 061-6573909 lm1111 0-2167-0906 

ANALYSIS REPORT 

A&.,, Al I A &.,, o A &.,, o &.,, 

m~'Yl L'V13JEl'1LLWlJ'l13JU1~UVmJm ,nm1 

~11Jfll1'1'Y1El'1 ~1L11El'VIUEl'11J1 ,1'1'V11~'\.l,fl7~111f1 • 
u;rnu.i1.a h,1!.lEJULL'i 

TEST NO. 

REPORT DATE 

Lab-AB 051/2564 

March 31, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

March 22-23, 2021 

March 26, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

. 

Parameter Unit 

~'U.fl::EJEJ'1'l'13J (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result21 Standard11 

High-Volume Air 0.288 0.330 

Sampler/Gravimetric 

Remar!< : 11 Notification of National Environmental Board No. 24 (!3 .E. 2547) Prescription of Air Quality S\?ndard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



Mining. Environment Consultant Co., Ltd. 
""""'1"" ~'1 ll, tf ..., tfo..., 

1J "i'M-'YI 3J "" Le)" L1 "j el" L3J "YI ~ el WlHHL'YI" G'I ,n n ~ 
22/35 'IIDun1~1mm7-n1 7 u.un 4 (1r111a111TI'!l1) u.'!l1~11111111n 1'!1911J1~n:il np1l'l~ii11111m 10240 

1mi~,i' 0-2187-0908, 081-6573909 1mH11 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 

A.... A ta. .... 0 A -., o -., 

1.J1'1'-'Yl L~3.Jtl'1U.1'!.J1.J']UJ'U.1H'\.Wm l'l,41 ,nn~ 

TESTNQ_ 

REPORT DATE 

~1tlf1Yi'1'Yltl'1 ~1L11tl~'U.tl'1lJ1 ,J,lWl~'U.Tl1H11'1'fl 
' 

,i1luflflt1'1Lfi£Julmf~3..1~~im'JJ~~ 3 • 
March 24, 2021 

March 25 - April 1, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electrometric 7.8 

NTU Nephelometric 5.86 

mg/L Dried at 103-105 ° C 7.2 

mg/L Dried at 103-105 ° C 2,440 

mg/L CaC03 EDTA 1,080 

mg/L S04 Turbidimetric 2,168 

mg/L Fe Phenanthroline 0.152 

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 0.003 

mg/L Mn Persulfate <0.025 

Lab-W 047/2564 

April 5, 2021 

March 23, 2021 

08:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-

-
-

S).05 

S).005 

S).01 

~ 1.0 

~ 1.0 

Remark: 11 JJ19\1'.i1"4flm111Vni1th~1,4 (th::Lfl'Yl~ 3) 1.h::mf!fl m::nn JJm1§,1LmufEJJJLLvi,1'lf1~ ~tl'u~ 8 Vi .fl . 2537 
d • 

2/ ~ EJ.Jtl lju1im1 u1,;''Yl L5"4hrni.4ufarf LLEJ"4l LLfllJEJTI9\El~ -;i1n.i Lfl'JJ'Yl ::Lutm 1-029 

Chomparechate Chantaveboon ~J 
~~ 

TECHNICIAN MANAGER 16 



22/35 'l!~vn1~mvm1'Yl1 7 uvn 4 (u1UR1UTI'1!1) U'll1~'1fr,unn L'llflirnn:il n1~L'l'IVUJ'111um 10240 

1m11~,l' 0-2187-0908, 081-6573909 LmR11 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 

March 24, 2021 

March 25 - April 1, 2021 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result
21 

- Electrometric 7.9 

NTU Nephelometric 5.08 

mg/L Dried at 103-105 ° C 5.5 

mg/L Dried at 103-105 ° C 2,525 

mg/L CaC03 EDTA 1,100 

mg/L S04 Turbidimetric 2,735 

mg/L Fe Phenanthroline 0.104 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.0020 

mg/L Zn AA-Direct 0.006 

mg/L Mn Persulfate <0.025 

Lab-W 048/2564 

April 5, 2021 

March 23, 2021 

8:30 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-

-

-

S).05 

S).005 

S).01 

~ 1.0 

~ 1.0 

Remark: 11 1J1@11"~1U.flm111'1'niith~u (1h::Lt1'r1tl 3) 1h::mflflm!:n1"1":1Jn11"~'1LL1@limJ LL'Vl'1'1119i o.uutl 8 Yi.fl . 2537 .. ' 
21 i o,i!.l~u~m,- u1i;'r1 15u111Bu13Tutf LLB'U.' LL&iU!lTI@l!l~ ~111@1 Lti'll'r1::Liitiu 1-029 

Chomparechate Chantaveboor'l 

TECHN ICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.,....,1.,,: a1 I.It( Q.; t/oQ.; 

ui-M-n 3J'M,'1 rn" 1i-u\,l,L3J'M,'t1 ~o"6lf~U't1"Gl ,nn~ 
22/35 '!loun-i~1nvm1'1'11 7 uun 4 (u1u11TUTI'll1) u,m1fr,unn 1'11111mn:D n1~mvoJ~1um 10240 

1mivnf 0-2187-0908, 081-6573909 1mll"n 0-2187-0908 

ANALYSIS REPORT 

A ._, A ' "" -., 0 A ._. 0 ._, 

111"1'-'Yl LV\3JEl'1LL1"t.J1J'l!3Jll.1a'UYl'1J'\,n ,nm, 
~11J~'t1'1'\'1El'1 t11L1lel'Vlll.El'1U1 ,l,l'V\'l~ltf\1"a'11"1"fi' • 

Q .., A ..!. 
1J1L1n4'JJ1'11 Lfl7El'll'l!'II 

TEST NO. 

REPORT DATE 

Lab-AB 052/2564 

June 16, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

June 8-9, 2021 

June 14, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

. 

Parameter Unit 

~1,Ul::ElEl-:17111 (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co. ,Ltd 

Method of Analysls Result21 Standarcl11 

High-Volume Air 0.271 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~ ti:'! i.J ~ a., ~OGJ 

tJ":i'M-YI 3J"" Lel"L1":i'el\U3J"YI ~e)'M,'iHULYl"Gl ,nn~ 
22/35 'l!aan1~l'nVin7'111 7 llVn 4 (1Il\lff1\IT1'1!1) ll'll1~~1'1'11J1n l'llfllrnn:il n1~l'nVil.J'1'11\lfll 10240 

1mivoi' 0-2187-0908, 081-8573909 lm«11 0-2187-0908 

ANALYSIS REPORT 

0 I O -., -., ... fl' 

ltlllJl'l'Yl.:J'YlEhl fl1LIHl'Vl'\.l,Eh'llJ1 ,J.:J'Vl1~'\.l,fl1"R'117fl 
' 

u'iL "Hu.'JJ1.:1 l wlim.1 

TEST NO. 

REPORT DATE 

Lab-AB 053/2564 

June 16, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

June 8-9, 2021 

June 14, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

. 

Parameter Unit 

~'l.l.l'l::eltl.:ITI:1.1 (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result21 Standani11 

High-Volume Air 0.265 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 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

-

Mining. Environment Consultant Co., Ltd. 
A""'lA ~1 g.,,: ..., tfo..., 

1J 'iti-YI 3J "" Le)" Tm" L3J "YI ~ el WZHHL YI" (pl ~)1 n {Pl 
22/35 'lJoan1~L'tWmi'l'l1 7 ~an 4 (U1\111'1\ITI'IJ1) ~111~-.i111inn L1Jfl1rnn:il n1~L'n\'UJV11\lfl110240 

1mfivnf 0-2187-0908, 081-6573909 1mITT1 0-2187--0908 

ANALYSIS REPORT 

0 I O ... &; a., 9' 
~1lJ~'Yl-:l'Y1Eh1 fl1L11El'V\\Hl-:llJ1 'il-:l'V\1~'1,l,'11"~111~ • 

TEST NO. 

REPORT DATE 

Lab-AB 054/2564 

June 16, 2021 

June 8-9, 2021 

June 14, 2021 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Result21 Standard11 

~-u~::ElEJ'111:IJ (TSP) mg/m3 High-Volume Air 0.283 

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 



Mining Environment Consultant Co., Ltd. A0..,1~ ~, ~ ~ Q,,, ~OQ,,, 

'lJ"i'M-'Yl 3JU'1 Lel'M>L1"ielUL3JU'Yl ~elW~,HL'Yl'M>Gl ,:nn~ 
22135 'lfoun1m1vm'i-n1 7 uun 4 (li1ui.nw111n) u111~111'111J1n 111,11mn:il n1~rn"Nai'111um 10240 

1-rmi"Nn 0-21 87-0908, 081-6573909 1mLl'11 0-21 87-0908 

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 I A ... 0 A ... 0 ... 

lJ71'-'Yl L'VlllEl-:IU."Hl'IJ'lliJ'l-l.1H'l-l,'V-1'1J 'l-l.1 ,nnvi 
0 I O ... ... ... fl" 

~11Jfl'Yl-:l'Y1El-:I El1L11El~'l-l.El-:11J1 'il -:1~1vl'l-l.mH111fl 
' -~ 1 .. 1 " ... ..1 lti1 '1-l.flflEl-:IL'YlEJ'l-l. nfl~ll~~flm'll~'Yl 3 

' 

TEST NO. 

REPORT DATE 

June 11, 2021 

June 14 - 17, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysls Result21 

- Electrometric 8.2 

NTU Nephelometric 1.39 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,565 

mg/L CaCO3 EDTA 500 

mg/L SO4 Turbidimetric 2,334 

mg/L Fe Phenanthroline 0.138 

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 0.003 

mg/L Mn Persulfate <0.025 

Lab-W 049/2564 

June 24 , 2021 

June 9, 2021 

01 :00 P.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-
-

-

:::0.05 

:::0.005 

:::O.D1 

:::;1.0 

:::;1.0 

Remark: 11 3J1"1~'U,flt\Ul1'Vi\t1 th ~ t.1. (t h ::L11'Ylil 3) 1.h ::n7flfl t\4::n71"3Jn1'l ~-:1Lm1d'EJ3J LL"'"'l!19i o.uurl 8 Vi.fl . 2537 "' , 
21 i a-.1tliju~n11 1J7,;-'Yl Li'i t.1. l :i1at.1. L3J'Uo'Yl LLEJ'U,i LLfl 1J EJTi f1El~ "li1nfl Lfl'll'Yl ::LU!J'Uo 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
AQ.;1.::: ~, I,;~ a., ~OQ,., 

tJ "'jl!J,'Y} 3J "" tel 'l,U T 'rn 'M> L3J 'M, 't1 ~ el W1H;HL 't1 'M, GI ,n n ~ 
22/35 'l!acm1~1'Ylvm'i'rl1 7 uun 4 (u1uR1un,i1) u,m,fr,unn l'll91tmn:il n1~1'YIYUJ111um 10240 

tmtr,wn 0-2187-0908, 081-6573909 tm1r11 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 

A .... Al I A Q,., 0 A _, 0 .... 

lJ71'-'11 L'V\3JEhlLL1E.JlJ'll3JU1Gl''W'rm1i.n ,nn~ 
0 I O .... Q,., .... fJ' 

mrnmrnEh'I El1L1Hl'V\UEh'llJ1 'ih'l'V\1~Ufl1&1'1!1fl 
' _; 1 .. 1 "' .... "' ¾1 Ufl~Eh'IL'YlE.JU n~'V13J~'V\~nL'lJ~'l1 5 

' 

TEST NO. 

REPORT DATE 

June 11, 2021 

June 14 - 17, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.2 

NTU Nephelometric 1.15 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,585 

mg/L CaC03 EDTA 1,200 

mg/L S04 Turbidimetric 2,516 

mg/L Fe Phenanthroline 0.128 

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 0.003 

mg/L Mn Persulfate <0.025 

Lab-W 050/2564 

June 24, 2021 

June 9, 2021 

2:30 P.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-
-

-

3).05 

3).005 

3).01 

::s1.o 

::S 1.0 

Remark: 11 3J1911,i1U.f!W11v-ni1th~u. (1.h::Ln'Ylfi 3) 1.h::mflfl~m111m1~,1Ln~ao11LLV1'1'J!1~ ,i,uufi 8 'V-l .fl . 2537 .. ' 
21 ,,fo,1tl~u1im1 1J7,;'11 L0u.t11!lU.b~Wn bb!lU.i bb~1J!lTI9l!l~ ,i1n~ b~'lJ'Yl ::bUtJl,4 1-029 ,. 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 
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-------------------MINING ENVIRONMENT CONSULTANT CO., LTD --------__ 

f'i11naa l i111~ f'illil~tl 8 i1fo~ f'illil~tJ 24 i1fo~ f'i11naa I 1~6U t1lliljtl I iJ * 

mg!m' ppm mgtm' ppm mg/m
3 

ppm µg/m 3 ppm mg/m3 ppm 
lfifll"im1;i1v1 

Carbon Monoxide (CO) 

Nitrogen Dioxide (NO
2

) 

Sulfur Dioxide (SO2) 

Total Suspended 

Particulates (TSP) 

Particulate Matter 

< 10 microns (PM-10) 

Ozone (03) 

Lead (Pb) 

34.2 

0.32 

0.78 

0.20 

I d Q 

30 

0. 17 

0.:1 

0.10 

'tUJltJl't1~ : * flll,HH.ll'S'IJ1fltu11 

10.26 9 

0.30 0.12 0.10 

0.33 0.10 

0.12 0.05 

1.5 

I j)j) .,"VO d ~ .C:::. ,d 

: rrnrrnJl'UlJ'IJ'W'Uel-l 119/fll'W'JW'Vll'l'.JllJfi'W 1 mWlf1lff ~tlfl--!iJll 25 el-lfl'l19H'l19/Uff 

Non-Dispersive 

Infrared Detection 

- Chemiluminescence 

0.04 Pararosaniline 

Gravimetric··High 

Volume 

Gravimetric- igh 

Volume 

Chemilumin cence 

Atomic Absorption 

Spectrometer 

I 

1-----~J 



I. 

2. 

I 3. 

I 
4 . 

S. 

c·. 

7 

I 8. 

I 
i 
i 

9. I 

! 

10. 

11. 

12. 

13 . 

14. 

15. 

I 
I 

16. 

I 17. 

18. 

19. 

20. 

21. 

22 . 

MINING ENVIRONMENT CON_SULTANT CO.,L TD. 

• V 
flllU'llWU1 

rr fl ftl.J lll'l::nr (Colour, Odour 

and Taste) 

Elll11-U,!ii (T~!'nperature) 

... ' 
fl"l11JlU1.JnlYllla::~n~ 

Otlfl.;l~lrn::a ,o (DO))f 

ii1v;i (BOD) 

11ut1Yii"fontj111flihfo{11i~l1 ' J111 

(Tol.'.ll Col: form Bacteria) 

11ufl;iifon~uiltuin lt1ihlt111J 

(Fecal Ccliform Bac teria) 

•11mmi (N03) i-uw.i,a 

! 'U 19\ ~lUV. 

j lltliJ 1u1iiu11 (NHi)hr11.1,u 

j 1-u lflllil\J 

I ~hrna (Phenols) 

l1tl~lt\11~ (Cu ) 

iimiic, (Ni ) 

ll1l~fl1Ul'f ( M n) 

i ,rn::if (Zn) 

llflYltiiuu ( Cd) 

1 fl , tii 01J':fWYll3fl'l51 'J li1' lJ l1 

(Cr Hcx avale nt) 

,i::n'.l ( Pb) 

1htiTil1~lflJYI (Total Hg) 

tnrn~ (As) 

1~(Jl 1lJfl (Cyanide) 

riuii'1.J91nl1'17 ~ ~ (Radioac tivitv) 

- ti1f~ ff l1 trnYl1 

- ti1i'~ ir1u~1 

rm~lff91!'n~lli'l::!Yff)'lfUYlnlJ 

!U'lol\l'l'\~M1Jfl (Total 

P20 

P80 

P80 

P80 

· mhn 

-

0 

C 

-

lJ fl ifl. 

" 

"' - d 1811.l'l.@1.JJ 

100 :am. 

" 

unJa. 

llJfllflflll<Va. 

lJfl}cl. 

I 
I 
I 

th::um 

I 

li 

li 

li 

i 

li 

1i 

li 

I 

1i 

1i 

1i 

li 

li 

ti 

li 

1i 

1i 

lfllll'nfi l1114Ri ~~ JI 

fllll1mn,umin 

,mzn1,iru~1.h;U1T1 

nW,h::in~\4 11 

um 

2 3 

' li 

I 
li 

5.0-9.0 5.0-9.0 

.0 

~1.5 ~ 2 .0 

:;.5,000 :no .ooo 

'>1,000 

5.0 

0.5 

0.005 

0 .1 

0 .1 

1.0 

1.0 

0.005 • 

0.05 •• 

0 .05 

0.05 

0.002 

0.01 

0.005 

0. 1 

1.0 

0.05 

000 

5 .0 

0 .5 

0.00 

0 

5 

. I 

0 .I 

.0 

.0 

0.00 

0.05 

0. 

5• 

.. 
05 

05 0 . 

0.00 

0. 

0.00 

2 

01 

5 

0 . I 

.0 

0 .00 5 

,.h~um 

4 

?i' 

li' 

5.o-9.0 

1:2.0 

>4.0 

-
.. 

-

I 
5.0 

0.5 

0 .005 

0.1 

0.1 

l.O 

1.0 

0 .005 • 

0 .05 •• 

0.05 

0 .05 

0.002 

0.01 

0.005 

0 .1 

1.0 

0.005 

I 

,h::Uln 

s 

-

-

-
-

-

-

-

-

-

-

-

-

-
-
-

-

-

-

-
-

-

-

-
-

Organochlorinc Pesticides) JI 1 
L_.---1....:.._.:::___ _ __i___. _ _J._____._____.___~ ___J___.,__ __ 



I 

I 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

'. 'JI • : 
Ul0t"1mtt1Mq,1q~ Aum11inmh::U1nflCUnY1u1 . . 

fl1TIH 
fl WSl1 l1,i1 %1 

. ,i1a.n11l,i'1h:ltm1" 
ClA'U ,nna 

23. 

24. 

25 . 

26. 

27. 

28. 

Q';A 1h::11111 1.h::um t.11::u,n 1.h::uin 1h::um 

I 2 ~ 4 .. 
~~ll (DDT) 1u 1timi'urn_ ll 1.0 1.0 LO 

Ulcl'll'i.,-U~6lll'll (Alpha- 1-i,.;) " ll 0.02 0.02 0.02 

~flfllU {Dieldrin) .. 
ll 0.1 0.1 0.1 

6llill'U (Aldrin) " ll 0.1 0.1 0.1 

11rtl,mu,t>fua::un.1911t1ae " ll 0.2 0.2 0.2 

ihfonh~ (Heptachlor 

&Hcptachlor epoxide) 

ltJ'U~!'U (Endrin) " 11 uhn:.i11 u,ffnl'llJ 1~~11unm1 

I 91l'l\lt'fCUi1fl1~tti; 

ril.n 1.h::111f'!fltu::mrnflrn :L'Jfl aa11m-in,~ ~u~~ 8 ( Yi .ff. 2537) OtlflflllJfl"l1l.Jl1-iY1'i::11.,,j0;:~;;d~trtllJ 

u r:, :::fo~1flrum~km '-f,B:JlJ!l:1~'!fl9i l't ff. 2535 ,ta~ n111u,1JJlY1~ ~1uflurn1YCl1·11uu ttci~J1~1~tJ 
• Q • 

~.;;l!;{11n1'll'n'il111"4tu 1~~, :1-Cimh::rrmi.hl tri11 111 ~miYi 16~ M'l'U~ 24 111J111~l.li' 2537 

l1lJ1tsll1YJ : I/ flllllU•nh:: 11m-1n,1J1F1,fiu 

5 

. 

. 

.. 

-

-

1h:: l.!ll'l ii I Mun ui-ni,1J1iitJ eUl 1vnl1iit'f ml'lvn1J"Jl winfi1 Am.!11,r,nnJ,if ~ 'il 1nn11 m rn,i m.h::uw: 

mi- t'f1u1101ninh:: 1o-nf,~o 
1) f1l'Hl"U1mum::u!1mi 1!'lu;o~H1umahiio h:-191111tln9iriou 

. ., 
- ; - • a.a- .. • 

2) nl'i 'll U70V<1J ~9l 11Jli lllrelfl'll O J?HlJ'ln9l l:: fl'lJYltJJTU 
,, 

... ; ... ' t • 

3) m1 o ~'ifll.ll:;1JU'Unf1'1J'VO~ll'11cHU1 

1h::111Y1ti 2 Mu . 1111r.i-lii'1~Mfmi'1i-l~lflfl'ilfllllJ1Jl,11h:;wn m,::tt1lJ1'jOtti'U1h:: 1u-ri.fran 

1) 11~iJ1mum::unnfl 1fm;o~;.hum'icii1,;°a 1'jfl9l1111.ln~rioi.mti::Fl1um::mutm 

~ ml~ ~fJt1U11l'tJ1J, '1,Jriett . ., .. ., ... 
2) f notpn11rrmm 

3) rnnh:::1~ . ,, 
4) m1-i1mi1m,::nmm-nh 

u1::1nnti 3 ir'i'uri 1111ci-nf1riiM1JJ1i,mniillmrnm~1h::urn m,::immrnilu-u'j::: fo,;tJt~o 

1) m5'Qtl1.nrn,c1::11s1m11~01'16-lHl1Jfll ')' 'ii114'v irnm1J..ln~rim.Juft::H1um::11-:ium1 

1Jf1111l ~flt1U11l'tJ1J1 hlrieu 

2) , J lflll~! 



MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

. . 
mm~l~rJ~.fl l'Ynhi-uu~~-nhrh~'\4 (~e) 

1h::mY1~ 4 i~uti 1111ci-it11~i~i'i.n11i~'11t1n,im'j1J1J1,ah-:ailY111c1::rmmot~'U1.h:: 1o~t~tl 

i) mn1tilflfn1a::u~1rn111r1o~a-1 ,hum'i',hL.fc> l'ifl9171JiJn~ric>'U11a::F-i1um::1.J'J'Unl'i 

,Jfmh \flwm11t11i'J 1,J~tJu ' . 
2) rn:r~91rr111mrn 

iJ-J::111Y1~ 5 iA 1ri 1111~-nf1~illi'mf,i~\l1nn\lm'j1J1;H1h::un1 un::rr1111·rnt~ui.h:: 1a~1~e 

fl1 Hl lJ'U 1 fl 1J 

2111111u~ri11J79l'iJ7u1~1n::1um1ci,nl1th::uir1~ 2 - 4 rl111fau1ni,nf11h::u:in~ 1 itt'1~uitJ91111 

li'i rn·1n;'; 11 c1::lli1ri~J1iJ 'i :urn~ 5 iliti11rnmh 

3/ ~, DO l~\llflW~l.J 1Yl'ij1U~1f!rl 

1i IU'U hl11 llJ!i'j H.!'ln~ 

1i' ~flll1~ii~ e~J,,i::~'tH ili~~n11~ni111Jii9111J1i'j'i1J~~1nu 3 fl~ff11~?!1;arr 

• tl1~i1m11Jm::~1~11J!i.J'Ue~ CaCO, Lli1fom11100 fiaanfa?ic>am 
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P20 
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1Je1 . iJciii~m 

MPN 1S1di 11\1. . l\10 Mose Probable Number 
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• <U • 

'llrJtll'lV11'J'il'lvl 

fl l Wl'n'il'lvlfJWil ll'H> 1fl 1 H1um 'jfl l t) l fl 

- Total Suspended Particulates 

.c\ ' : fll'lfl'l'J'il'Jlfl'll::MfJWill'W'Ul 

1. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

6. Lead 

7. Cadmium 

8. Arsenic 

9. Zinc 

10. Manganese 

4 4 4 
'ti81fl'l8·UJ8 

·_- High Volume Air Sampler & Blower 

- No. 18, 18 

- No. 19, 19 

- No. 20, 20 

- No. 22, 22 

- No. 25 , 25 

- No. 31, 31 

4 4 4 
'ti81fl'l8·UJ8 

- Electronic Balance S/N. 1424532 . 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 I 0730 

- HotA irOven S/N 8493 .06 13 

- Electronic Balance SIN 12285 I 0730 

- Hot Air Oven SIN 8493.0613 

- Spectrophotometer SIN 752Sl2006 

- Spectrophotometer SIN 752S I 2006 

- Atomic Absorption Spectrophotometer 

SIN . 85 16 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

- Atomic Absorption Spectrophotometer 

SIN. 85 16 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

REPORT MM_N7: NAMSIN PATA NA GYPSUM/202 1/JAN-JUN/CA L.DOC 



AIR POLLUTION MONITORING EQUIPMENT 

TiSC:ll· ENVIJtO~"'-,.lHC, 
.145 SOUTM MIAMlA\IL 
Vll.1.AG! o, CLEVES, OK 45002 
St3M7.9000 
877.263.7610 TOLL FREE 
513.467,9009 fAX 
WWW .TISCH·ENV .COM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

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

9833620 
1413 

PLATE VOLUME VO~ DIFF DI:£F 
OR START S · P VOL!JME TIME 

Run # (m3) (m3 . .) {m3} .{min) 
-------- --------- ----------- --------- ---------

1 NA NA l.00 1.4.110 
2 NA. NA 1. 00 0.9950 
3 NA NA 1.00 0.8880 
4 NP.. NA 1.00 0.8450 
5 NA NA 1.00 0 . ,69'70 . 

DATA TABULATION 

I (x Q~~s ) _ 
{y axis) 

Vs t d Va 
---- - - - -

____ ,. ___ ____ --- ------ ------- --
0.9800 0.6945 l.4030 0.9957 
0.9760 0.9809 1.9842 0 , 9916 
0. 9738 1..0966 2.2184 0.9893 
0 . 9728 1.1512 · 2 .3267 0.9883 
0. 9675 1. 3881 2 .8061 0.9830 

Ta (K) -
Pa (mm) -

METER 
DIFF 

Hg 
(mm') 

---------
3.2 
6.3 
7 .9 
8.7 

12.7 

(x axis) 
Qa 

---------
0.7057 
o .• 996.6 
l.114.1 
1.1696 
1. 4103 

298 
748.03 

QRFICE 
DW-
.H2"0 
(in.) 

---------
2.00 
4.00 
5.00 
5.50. 
8 .:00 

(y axis ) 

----------
0 . 8926 
1.2623 
1. 4113 
1.4802 
1. 7852 

---- -- ------------ ------------ --------- ------------------------------
Qstd slope (m) 
intercept (b) = 
coefficient (r ) = 

2. 02255 
-0.00092 
l. 000 0 

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

1.26649 
-0.00058 

1..00000 

------------------------------ --------- ------ --- -------------------
y axis= SQRT(H2O(Pa/760) {2-98iTa)J y axis = SQRT [H2O (Ta/Pa) ] 

CA:LCULA'l'IONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg) /7601 (298/Ta) 
Qstd = Vstd/Time ., 

va = Diff Vol [ {P.a-Dif.f RgJ /Pa:} 
Qa ,. va/Time 

Fors seq-Jent flow rate calculations: 

Qs t ct = 1/m{ [SQRT(H2O {Pa/7 60) (298/Ta))]- b} 
Qa = 1/m{ (SQRT H2O (Ta/Pa))- b} 



AIR POUUTION MONITORING EQUIPMENT 
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Qstd/Qa and Qstd VS deltaH 

I 
I 
I ' 

. ' 

.. ... 

i 
I 
I 

0.6 0.8 1.0 1.2 1.4 

Flow Rate (m3/mm) 

• E-Qstd -a-- Qa - -- Qstd VS deltaH I 

* y-axis equations: 
Qstd serie. : ✓ ( ~) ( ~) aH P s td Ta 

Qa series:· . .J(A H (T a / Pa)) 

--========:-:==== ----=== 

' 

1.6 

' 

·1.'8 

TISCH ENVIROMENTAL. INC. 
t45 SOUTH MIAMI AV£. 
VILLAGE OF CLEVES, OH 45002 
513.467.9000 
877.263.7610 TOU FREE 
513.467.9009 FAX 
www.nscH-ENV.COM 
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CAL 
Calibratech Co. ,Ltd. 
7' 106-7 Moo 2, Sukhaprachasan 3 Rd., i:iangpood, Pak.kred, Nonthaburi 11120 

Tel.(02) 964-621 1 Fax.(02) 964-5155. e-mail : calibratech.cal@yahoo.com, calibratech.cal@hoonai!.com NSC - TISI - TIS 1 7025 
CALIBRATION 0030 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certifi cate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co., Ltd. 

4 7 /91 Moo 3, Tambol Tha-it, Pakkret , Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 I g 

On site calibration was can-ied out at the Laboratory, 

Spcci ·1I Lei b F. nvi and Consu ltant Co .. Ltd. 

Ambient Terr.perarure 

Relative Humidity 

Air Pressure 

O8M ay2017 

18M ,_y2O l 7 

Aka1c..dath 1 hippichai 

(28.5 to 28. 7) '' C 

46.5 to49 .7) % 

lll l 1.0 mbar 

Page 1 of 2 

In-ho 1se method CAL-M2001 based on UKAS Publication ref : LAB 14 

.Edition 5, July 201-5 

Reference Standard Instruments : Th i, ceni ticat ion is trnceable 10 the lnternationnl Systt:111 or Units 

Standard Weights 

ID No. 

E26 1-E2624 

Cert . No. 

(02162446 

Due Date 

16 Nov 2017 

The Uncertainties are for a confidence.prol,~bility ,, r approximately 95% 
. l 

Jraceability 

Nationa l ln~ti tute or Mctrology (Thailand), (NIMT) 

Approved by : 

( Surachai. Pro1111hong ) 

Techn ical Manager 

Th is cerificate may not be reproduc~d othe1• ,han in fu ll except with the prior wrillen appro val of the Calibratech Co.,Ltd . 

. - ... ·· . .. .. ..... -. · · ~._, _______ .,. 



CAL 
Calibratech Co.,Ltd. 
7/ 106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120 

Tel.(02) 964-6211 Fax.(02) 964-5 155, e-mail : , libra~cb_cal@yahoo.com, calibracech_cal@hounail.com 

Certificate of Calibraf on 

Certificate No. : 60-200157- l Page : 2 o 2 

Result of Calibration : Wit ut Arljus tment 

UUC Condition As-Received : Goo 

Departure of ind ication from nominal value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.00 1 0.0000 0.0001 1 

0.01 00000 0.00011 

0. 1 00000 0.000 11 

0.: -0.000 1 0.0001 I 

2 0.0000 0.000l 2. 

5 0.0000 0.00012-

IC 0.000 1 0.0001 2 

5L 0.0005 fl. 000 15 

100 (l.0011 0.00022 
,,:1 •• -~·-. 

200 0.0022 0.000'39' 

This reported uncertainty of measureme I wa~ based on a standard uncer1ainty mutiplied by a coverage factor k 

prov·iding a level of confidence of approximately 95% 

Eccentric error 

Repeatability 

;lf,.0031-0.3 ·. :r-:~- -· J ! .. 

----

Load test : · 

A B 

-0 0002 0.0()0 I 

Load test 

Stdev . 

50 g 

C D E 

O ()()()4 0.0000 0 ()()()() 

200 

0.00005 

g 

g 

- oOo -

~·~ •'' ~ '• . :/:;::; .. ~,?\;, -~?~~- ·::~~ .. . 
' :....;:_. ; '.'.;, , 

g 0 

lffi 

7. .l l , 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVI ES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUA.i'IG BANGKOK 10250 

TEL. 0-271 7-3000-24 FAX . 0-27 19-9484 

NSC-TISI-T1S17025 

CALIBRATION 0008 

Cert.No. : 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment : 

Model: 

Serial No.: 

ID No.; 

Manufacturer : 

Made in : 

Submitted by : 

Ambient Tempe, .iture: 

Relative Humidit , : 

Calibration Pro, ;:,dure: 

Calibrate'd by : 

Approved by : 

( / Pornthippa Tameyakul 

( ) Malee Butkru a 

( ) Ponpan Paipi 1 

) Saith ip Meangmai 

Issue Date : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road , Taladkwun, Muang , 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage ca librator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

_ __ The Uncertainties ar (or •. confidence probability of approximately 95 % . 

Th,s cer: ificate may nor be reproduced other Ihan in full . excepI wi1h 1he prior wri uen 

..tpproval of the head of ·:--urpo alt' Serv1~e :-- 3 Equipment Calihra1w n and Tcs1ing Servi<.:es 
·--· - - ----

A 005099 2 



Equipment : 

Model : 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received : 

Calibration Date : 

Reference : 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

prl Meter 

pH 1200 

JC00085 

PHM-005 

YSI 
3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model 

7418 

1523 

Serial No. 

9771002 

2188080 

ID No. 
130RC016 

130RC044 

Cert. No. 

15E3885 

161563 
This certification is traceable to th International System of Unit maintained at:­

- Traceable to National lnstit te of Metrology (Thailand), NIMT 

Cert.No.: 16CH1145 

Page.: 2 of 3 

Due Date 

15 Nov 2016 

18 May 2017 

2. Reference Standard Materials · pH calibration standard : '.1/.' 

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

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamenta l Metrology (DFM)) 
Material 

pH 4.004 

pH 6.999 

Manufa ; LUrer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

pH 10.011 

RadiomHter 

Radiorr eter 

C02291 

C02295 

3. This certificate was certified on!y fo, the instrument we calibrated. 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found ccurate as shown on date and place of ca libration only. 

Calibration Results 

Function : mV Measurement 

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

s1andard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH 
- r 

mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

a 0761295 

!-· 



Equipment: 

Model : 

Serial No.: 

ID No. : 

Manufacturer : 

Received Date : 

Condition As-Received : 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH M1ter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 201 6 

Used IYem 

6 August 20·15 

1608-0
1
)99DC-1 

Cert.No.: 16CH1145 

Page.: 3 of '.5 

Performing three - buffer standard ·urve 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 Measuremen t 

( * ) 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 Te 11perature Probe; 

- Model: 

- Serial No. : --------
DI mens ion of probe ; 

- Length : 120 rnm . 

- Diameter : 3 mrn. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 
0 0 0 

( Cl ( 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 

-

·-
Uncertainty of Coverage 

Error measurement fact r 
0 ( ± oc) k ( C) ·-

0.001 0.20 2.00 

The reported uncerta inty of measureme was based on a standard uncertainty multiplied by a coverage 

factor k . providing a level of confidencc: ot approximately 95 %. 

-oOo-

a 07696 7 

. ' 
;' i 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo ( hailand) Limited 

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

Tel : 0 2723 0300 Fax: 0 2719 6479 

http:/NNIW,mt.com 

Certificate Number : CCW • 4192. 16 /C 

CERTIFICATE OF CALIBRATION Page : 1 of 4 

Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T_Talad Kwan , A.Mueang 

NONTHABURI 11000 

Request Number : IIIWIHIHIHOIO 
• S v 1 o 0 • l l O O 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 

Cond ition of Equipment: Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue : September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~1r.Sa ti Jitniyom 

0 Mr.Sur· chet Sukkate 

~;~~~ (#}~~ ~ :? 
., . ..,_ ,t.; 

f ()~/ 

~ved.Signatory 

The :ontents of 1n1s cervtic ate may oe publisned or reproduced or oassed to a 1t11rd pany Of'l ly 1n full . except witll the prior written approval o! :J' '? (::aht)(ation Center. Menier-Toledo (Thailand) Ltd. 

;;IJIJCDy Mein.<•l oeclo{h ... l'oCl)l ....Ctc Rev . 2a 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOlEDO 

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

Tel . 0 2723 0300 F r. · 0 2719 6479 

NSC-TISf.-TlS 17025 
CAllBRATION 0062 

Device 

hrtp 1/www.ml com 

Model : 
Serial Number : 
Calibration ; 
Capacity ; 
Readability : 

Results of Calibration · 

1. Repeatability 

AL204 
1228510730 
Single Range 
Max 210 

0.0001 

With?ut Adjustment 

g 
g 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 21 0 g 20 

Readability= 0.0001 9 200 

For Weighing Range 2 I Nominal Value (g) 

Max Capacity = g I 
i Readabi lity = !l i ·-·-· 

2. Departure of Indication forrr i lomh 11 Value 

For We ighing Range 1 
-----

Nominal Va lue Convention?I Va lue 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 9.9999 10.00003 -0.00007 
• · · - -

20 20.000ti0 20.00007 -0.00007 
·-

50 50.000 50.00010 -0.00008 

99.999!,5 -
-

100 100.00003 -0.00008 

150 149_999 r; 150.00007 -0.00010 

200 199.999 4 200.00007 -0.00013 

--

Certificate Number : CCW-4192 - 16/C 

Page : 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncerta inty 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 
- - - 2.0~ ~• ti· fr f 0.00014 

_1.,2;'02 0.00020 -· ... .. 

0.00027 .a- "' ,~.o\_ \., \. 
0.00034 .,. _<t-_f oo 

- ,; 
•"} ;;:;: -

~ ·~ ~--
The given extended rneasc,i:rnenl uncertainty 1s the standard uncertainty oi the measurement multiplied by i:;:overage factor,k 

as per listed 1n table above.which corresponds t a con ;;c;ence level of abol'I 95%. 

.......... 
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Calibration U,boratory 
Mettler-Toledo {Thailand) Limited 

METTL.ER TOLEDO 

. 
' 
' 

. 
. 

. 

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

Tel : 0 2723 0300 F2x: 0 2719 6479 

hnp:/twww.mt.com NSC-'Tl~ "OS ·l ~ 
CALiBlb\tleH:~ Certificate Number : CCW - 4192 - 16 IC 

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

For Weighing Range 2 

Nominal Value Convention~! Value Mean of lndicatio~ Correction Uncertainty Coverage Factor 

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

-

I 

- -
- . -
- -

- - - -

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

as per listed in table above,whicn correspo ds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

~ 
~ 

f\ 
~ 

D 
Test load between 114 and 1/3 of the ma~imum capacity, typically placed between 112 to 3/4 of the distance from the centre of the load 

receptor to tne edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

FOUC: ~,t.wru.•ToltOO(l~ Lm(td Rev. ~ 

9 

Indication (g) 

100.0000 

100.0002 

99.9~ 

99.9998 --
100.0000 

0.0002 

For Weighing Range 2 
Test Load 

Position 

2 

3 

4 

5 

Max Deviation 

g 

' , . i 



METTLER TOLEDO 
Calibration Lei ratory 
Mettler-Toledo (Tlia' and) Limited 

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

Tel : 0 2723 0300 F
0

, ' 0 2p 9 6479 

http://www.mt.com MSC-TISI-TIS, 1102!5 
OALIBWIGH ·.il0e2· Certificate Number : CCW - 4192 -16 JC 

Model : AL204 Serial Number : 122851073') 

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

under following environment co1,oitio~: 

Measurement method : 

Temperature : 26.4 

Humidity : 5d. 6 

to 

to 

26.8 °,: 
59.3 % 

Page: 4 of 

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

• UKAS LAB 14 : Calibration of Weighing M,1chines • ; edition 4 / November 2006 
I 

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,'JOO kg/m3 on the basis of weighing at air density of 1.2 ~j m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments 

Standard weight set METTLER TOLEDO 

Humidity & Temperature Meter VAISALA 

Measurement uncertainty : 

0111,L Class Model 

E2 1mg-200g 

HM34 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 201 7 

The given extended measurement ~ 1~ertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of bout 95% for a normal distribution. The standard uncerta· ,ty was calculated according to M3003 

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

. National Institute of Metrology Th~rlanr, (NIMT), thro11gh Metrological Center SCI ECO Services (Calibration No,0244) 

. Physikalisch Technische Bundesanstalt (P [13) through Technogy Promotion Association (Thailand - J8pan ) (Calibration No.0008) 

End of Report 

4 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250 
rJt: 
NSC-TJS I-TI S17025 

CALIBRATION 0008 
TEL. 0-271 7-3000-24 FAX . 0-2719-9484 

Certificate of Calibration 

Equipment : 

Model : 

Serial No. : 

ID No. : 

Manufactur r : 

Submitted 

Location : 

Ambient Temperature : 

Relative Humidity : 

Calibrated b : 

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 1.1000 

Room No. : 303 

( 26 ± 10 ) ''C 

( 50 ± 30 ) % 

Vi porn T antiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties ~re for a confiden e probability of approximately 95%. 

n,,, ccrt,fica1e m, y no1 be reproduced other than in ful l. ~,c~pl " 1th the prior writte n 

appn, -.:1 I of the head )f Corporate Services 3 . Erp: ipm~ ~~ !-~~·1·1~~~~=-"' nd Testing Serv11..'~:- . 

Cert. No.: 16TM1916 

Page. : 1 of 3 

'-
A 0051033 



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

Received Order: 14 July 201 

Condition As-Received: Used Item 

Calibration Date : 14 July 201 

Reference: 1607-0518 C-1 

Procedure Used :-

Cert. No.: 16TM1916 

Page.: 2 of 3 

Calibration were conducted using in-house ca libration procedure CP-OT02 according to direct 

measurement method with Data Acquisition which connected with Resistance Temperature 

Detector ( RTD ). 

}: The temperature scale used was bas . d on ITS-90. 

Condition of this result of calibration 

1. Reference standard instrument:-

Instrument 

1 ) Data Acquisition 

Model 

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 lnt8mational System of unit maintained at :-

- National Institute of Metrology Thailand. ( NIMT ). 

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

Result of Calibration :- ( * ) Without \aJustment 

Function of UUC*: Temperature Source 

Fresh air setting : C!cse Environment during calibration 

Beginning End 

32 30 

REL.Humid.(%) 67 61 

AC Supply (Volt) 230 230 

1 

H 6 

1/o Position : Ref. Std./1D No.: 

1 14RTD101 
-- I a 

~ ------ - -
2 14RTD102 

- ------·- -- ·-- --- . 
w 3 14RTD103 

r--··---·-·- - ·--- · 
4 14RTD104 

- ---·-- · ·· ·- i-- -- ·· - ---- - - -

Dimension of Chamber : 5 14RTD105 
Probe Installation Details : D = 0.33 m 

r- ·-·-·· --- --·-· --·------- -
6 14RTD106 

a= 5 cm 
W= 040 m 

---- - - . .. - -
7 14RTD107 

b = 5 cm 
H= 040 m 

·- · - . ... .. 

8 14RTD108 
C = 5 cm 

Capac ity = 0.05 m3 
- .. .. -----

9 (ref.) 14RTD109 

a 075961 1 



. Equipment : 

Model: 

Serial No.: 

ID No. : 

Manufacturer : 

Received Order : 

·, Condition As-Received: 

, Calibration Date : 

· Reference : 

Result of Calibration :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 uly 2016 

Used Item 

14 uly 2016 

mo -o5rnoc-1 
( * ) Without Adjustment 

Function of UUC*: Temperature Source 

Calibration UUC' uuc· T ernperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc) ( oc) ( ± oc) ( oc ) 

104.0 104.0 104.0 I 0.1 2 0.67 
-

Calibration Measured Temperature ( °C} 

Point Position 

( oc ) 1 2 ~ 4 5 6 

104.0 103.834 103.955 103.688 103.960 103.937 103.616 

Overall 

Variation 
( oc) 

1.1 

7 

104.597 

Th is instrument was control by temperaiure con troller Sigma, model SFN48. 

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

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 
( ±OC ) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

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

Temperature uniformity : The maximum Jifference of measured temperatures at any sensors and the measur d 

temperature at the reference location wh'ch are observed at the same time or at as close an observation time as 

· possible to determine the temperature pa ern or homogeneity within the chamber under steady-state conditions 

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

UUC* Unit Under Calibration 

Note The reported uncertainty of rnea,·urement was included stability and e,~ luded uniformity . 

}f. 
:/ 
: . 1 ' .. 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 'l 
factor k , providing a level of confidence o approximately 95 %. 

-oOo-

a 075 961 2 
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Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

C ustomer: 

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

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

Certificate of Calibration 
SPECTROl HOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S1200b Job No. : KCAL 1610728 

Spectrum/ab Page: 1 of 3 

In Condition 

ENV!RO 1MENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, rJonthaburi 11000 Thailand 

NSC-TISI-TIS 17025 
(alibntlon 0087 

Environment Condition : Temperature 

Humidity 

23 

50 

·c 

%RH 

± 

± 

2 

15 

·c 

%RH 

Calibration Place: 

Ca libration By: 

Calibration Date: 

The Method used : 

Traceabil ity: 

Environm~nt Laboratory, SPC Calibration Center Co., Ltd . 

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

Bangchak, Pra1 ·11anong , 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 Technqlllgy (NIST) through Starna Scientific Limited . 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

-------------~~ ....... il't9n,--a:a,01:10W&•--

( Mr. Dumrong Boonsopon ) 

Person in charge 

( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate 1s issued the units of measurement according to the lnternatIona: System ot Units (Si) . It provides traceability at measurement to international or 

na1,ona1 standard or other recogn,sed national stardard la oratories . 

The measurement uncertainty stated ,s the expanded t•,1certa inty which is obta,ned lrom the standard uncertainty multiplied by the coverage factor (k=2) to 

orovide a level of confidence ot a::i:irox1mately 95% It 1s determined ;n accordance w•th tne Guide to Expression ot Uncertainty ,n Measurement (GUM). The effect 

'. ha, :he ·esults rela te on1y to !he ,1e~1s cahbrated 

Tr is ca libration cenificate sha :· ·,ot Ot-! reproduced exc<.:PI in fu 1! only. w1thou1 "" ... ,•,ei· aoc_,rc·va1 from SPC Cahb;at1on Center Cc Li d 

SPCC-FM-C06-07· 03 May 2016 



-------------· . . .. . ,'~-::.·: ··---~,..-. 

Calibration Results: 

Without Adjustment 

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

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

Certificate No. : C06160380 Page 2 of 3 

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

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1 .23 1.16 

536.58 538 -1.42 1.1 6 

637.58 638 -0.42 116 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance, 

Wavelength Standard absorbanr,e Unit Under Calibration CorrJction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.001 3 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

C.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 D.97 4 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 20 1 6 



Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorba ce 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

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

Tel: +66 {O) 2185-4333 Fax: +66 (0) 2185-4424 
website : httpJ/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 0.0 1°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-C06-07 03 Mav 2016 



s IT H I po R N 1 "i lTHIPORN ASSOCIATES co., LTD. 

a S S O C j a t e S ---·/ 451- 451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

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

PERFORMANCE VERIFJL>,. 

Instrument identity __ ---"'G'""B,:,.:C><.__ 

Instrument type ---~9'--'3::..:3c.cAA=-=-=-----

Serial number _ ____ _,,8=5-"-1"""6_ 

Test Result 

'., ·,\,.~--~·-~-':',:-;,::~:-

Cert. No. : 

Date tested : 

! No Test Description Criteria Result 

2 

3 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 nm 

Slit Width, 0.5 nm 

Slit Width, LO nm 

< 350 V 

Std. Dev < 0.0002 

~ 0.2 ~ 002 

I 0.5 _:,_ 0.05 

l.O ± 0.1 

324.75 ± 0.2 

852. l ± 0.2 

372 V 

0.000 Abs 

0.20 nm 

0.50 nm. 

324.7 

852.08 nm. 

59032 

22/06/1559 

·•·: ✓ 

-cf .,. 
Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 
- -+-------------- -----------1---------+--------".,,....:..- -f--'-----"--'----~ 

4 

5 

Gauze Screen Reading * 

Reading in BC mode without gaun 

Reading in BC mode with gauze 

Di fference 

ABS Reading on 5 ppm CU 

RSD 

0.4 7 Abs . :t._0 .02 0.471 Abs. 

< 6.5% OA3% RSD 

* Write in the Cricerla column th l! Abs reading on the gauze:scr.ee.,n;ca.ilrii:q(i.0ft.ildbel . . ·- . : ·:,,, ... ,-.· .. , 

We hereby certify 

That the above instrument complies 

With GBC factory specifica tions 

Signed 
Dare 

✓ 

✓ 
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( • l 1,;"1 \lui" tMll tQ'l-titMl"a"'lVl'u lfttfttll '\ lffl"\-O,iunll&Utai .,.,,, i••· \wtr16•;d'dt.l 

('?) i1-.:net1ft•· ,._., "14H.-n-, ,fl•••••. 1.t1.ife,.'1,nft H1.fe'1',it,"," 11,,nnwu: ,.-.f octn",1iifl 

"•:a,i◄m,el,sl,1,t., , 4■u :, ttlfo"tl4ile"'ltnff tl'tlms '9U91\ .... "'""lthi-, ~.,•" llhl"'I '"'•••Jcs,u",. t.ftlfe,nt~fll')....,.;8U 

h 

( •) 11•:nm.tfl••r• .. •~1"~-," ._s,,..;.,.a: ,,,t.~,, ~••'l.-il•11"'11hetlf'l'l·s , .. 4Hh,;.,..,'lnsl1: u11; 

I ~~•G~GeM,e ,~••,.tm~R\Ja"W1~1,ntll~ 

( •) d1::fteufl _.,.,"'""'•ndft wtali"~Gl'n ............. 11u .f..ttai\sacn,wi't1°'l~•-'l , .t.-it1 

~ sns:,,iwdlJli 
l'.llpartna,t of llu5llmS ~ 
lolnSIIYolComaal 
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Ti.Wt•J!°.:i6 Oi(Jii~ { 
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1L-.::trS"J .. .,6ULL1 UflU.'I mu, .. ,,. 

(1a) d'l#ftaufi-.,-,1•01Gu•n1'1U-....au,t6~-•· uc1wu•n'l'lftUCMlhl U.,,O~fllt'l ... 'll .. ••u 6•1,i ww,; 
Ku.CW •"tft•uU"\U•1MU=~ntl-s=tffll 1?Ul~,Am'IWo en~~•eu ~-~Wll.,uft...i ~801\IU?U'l«~lft\ftd~=~ml 

l 
C 1 •) tl'l:ii:nauq1f·•u•ft'l"1-1'&1ft'l,s.l'l1u'l\111fflv fl?'l&1"1.il11 · ~f.l#fl"\.11'.t'llil-.. .... Wl'tl•'11l'"'"4u 'l":lsaf,a-l'tn.l•n· 

i',"1 ~Nu,.11,11.in..,."" ,._.,,.,.., tusi,: , -.~•• ,ltnl.,•••11 ld1n,qv,,~ ,11rrt1,11npan ■n'4'lltlfllV ,.;., i.l1•.., npu-, 11 

( 1 '7) u,::nauq'lfl .,._,.,.,,. ,s1ulhl4mn "'"= \•'u!.1&:11'1111'""' ~flan«uA"'IUu•■1'1'4"\U w,h11n1"'1,1 ~ .. ..,,., 

111sd,.a .. "'n-,•--• ft'l"lflin.ua= ••"'nnn tJ 

( •• ) .... :: ... 11111fi'w,n.,...ru 1.thti<l'•fl-"l'II.L'Hll'"Ulm.l'I:: t.,,,.; l ~u ... :11,: ,...,; u:ii'flfl'l1n-hai'lutn,,.-..11I 

cu) d'l:T1avfS..,-,.'11J1••• r.ll.11.,lfh;•ui.,u:-ftl,.,-011'1.m~ ...,arr..,.tu11ntt,."l,o,ivt1 \.,.~ti'"'" fl~11"ft• 
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