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urn!~ ir.mi\' 6ll'l'l'.il1 l'I) rwlf 4 

2 .7 1\'i!ltfl J~U~ ~1 1 flfl4'B° 'II 1'1Hfl1'110 

tl n:vnuum~ 32ns3s 
1ltlci11oi'u 'U'\jlJn1iie.:i'IJt1 

mfo.:iti1•1rn'lh::v111..1u9171~ 34/2535 1t1u~11ru 

L ln'IJu rn fitJ n1:1e mm un~tl'lla.:i 1fo ii ,~ riT\.l 'IJ ti .:i 

ftao.::11irivu 'l~1'tJ~rnm::1rnun:::'i:::tt1Hm'i11l~1111 

• ' • )I 'JI 

1h::irn..1iJ' n 1 3412535 i"ial111::~ul11;it1'\l10'1!1J 
' y " 

ttve~!u1 tlMYi1'1Jt1tl':in11u1Twi'l;i 3412535 ll'.:iil 

ifoJti11
ltJ1himm.:i lJftfH>·u;:ioi..i 

' "' ' ~THl'l'I 2-1 (~O) 

'l~n·w,,11111H'tJ 11~0111!1 i1ila if 

1~~1 5 uti::tltia\\ltimiihiiu 

- tltn'iiiV1t11t1m1'iltre1 1fJtlUl11·rn1111ft' 
0 .,. 4' ~ 

'illl.!'rn 3 f'i'tnll llfl 3 1mrn C~·:nnm 3 

ui;i::11l'l1 3-1) 1 l'1 ::: 1l~1i111mJ~fl~lJ
0

li! 

~ ~ ~11'1.JUU'J'\lmJm limi1~101 h::mu 
QI d "" Q 

iJ>lii't'l 33/2535 1 ISL'Jlll'l11J .. !'U9n1 2, 3 

I i;i::: 4 f.l014!fl'.i.:Jfli'~ 

'l~'lhiflll~U~!~'IJfliH ~ umJlHA1'Utl 

tl n:111 1Vll"l'i~ 32/2535 'hJcaJn~u1i! 

'1Jm11iiv.:i'llv.:i1 ifo "l'i1'1Jti'lh ::i11uum 

l1 34/2535 t1tJ°1nru11u'J'\l'U1untJ 

1u1 M1irivu11~11rn:: 'l~1~'i o'IJue~fl 

\l"l::ne 1~u~i>11'1Jetl1 n11uu\l"l'l~ 
• • ii' ~ 

34/2535 Vlel11J::~uil1;it1'\l1f1'1JJJmifo~ 

h1 i.lti~t11'1letl5 ::·111t1ut1'i~ 3412535 

1Il'11'liunu ~ V10-tt'1'1Jl11'hhhitwa t1 

2-6 

mv1tl1::nommmn1 

'hi11 

ff'l'iti~n.iu1JJL~L~'l 
- ~ ..I 

1J'IL'lll!'11~(il'\1M~tJ(il'n 4 



.,; ' \ill'HU'I 2-l (\iltl) 

l11vi1m1!1tHnu 

lltu:ufl'l'IJNilfl1::'1\Ja~111vifl't1ll 
11ua::1Suvi'11s~o11tlij1ffl lll'Vfth::mJtJmvi1m1 

2.s 1tt'ihrnrnn 1flflnunvnf 1 \.lfltHJ-11t-vio\.l - iio1s~~Hn11m ·H11'flfJt1U11 'tHl1 1u -ru~ 3-3 

,,uTu 2 innii trn uinwlllj~Han "'"ii s 1111: rrno-i1li01J 11.nu 2 irn1i1 fiti iBnw 

l1lJ'Al-tarwu~~ 3 'Arms1191'mhfl::ntrw.11'1J1mlt10 
' . 

H14~11Girn'IJ9lii s 1 a::u14~mn1w1Jfl i 3 

tli111tui'n111lvi ti1m111 {lunn1 -~1.:i Ul'IJ1ut a11:: t~vti 1nTi91s ·wr~ri11J ~'lfil~ ri 1 Hu ¥i 

,f~m.J~ fi1m11ms::~14 iY1t1'li1n11~11!il1'~'1'lfl 3 ~~nti11'ln 3 i~tJu (~~uwn 3 

~tiu U'1 :: u~-i ?t'ihi!1H1uu ivmt11rn: 11fi\! 

ii u1~-Ks1mrnn1nflf~ 
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' 
""" 1J'Yl'YI 3 

'lJ'.illl'l llJ~~ l~'Ul11f.l'UUJ'Ul'f flf.l'UCJf'1Ul'l'U~ ~lfi~ l~~llU'Ufl11~~\911lJ\9ln'ilfff.lUfJtufl1TI 

~~u1~ii'B111m~t.J~~l!U'Ufl11 im~flUvlll'l·djf.l~U~~tJci11 tJ1~l'll'UD\911!'1'lJ~ 29508115208 ' 29506/15206 
.c:::i. QI ~ l.::::t. c:.. 0 Q QI 0 QI ' ~ d QI d 

!!'1~29507115207 'lJf.l~'lJ'.illl'l ll1lJf.l~tnt.JU9flJ'Ulff'UTI\Pll'U1 'illfl~ 1~'111l~l~f.l'U 14-15 lJ'UlfllJ 2565 U'1~1'Ul'l 

7-8 iJtJm t.J'U 2565 ~ ~tJ1~nBu1i'1t.1m1\9111'ilf ~fJtufllTif.llmfl'1uun mmfl' U'1~fJtufllTitl 1 mmrniY1 'l.Ji;rnnn 
' ,, 

~~\9lllJ\9111'ilfff.lUfJtufllTiff ~tn~ii'B11 M~ ~i'.1 

3.1 fll1~11111~flWill'VH>lflU'f1'W'U11tllfllfl 
~ 

3.1.1 0 "" 
fll1~l!'W'Ufll1 

u1'!Jl'l i11~~ 1~ui11Buurul'l flf.l'Uci'1ul'l'U~ ~in~ v11nu\9111'il1'~fJtufl1TIB1mfl'1uunmmfl' 

\9lllJfl1'11'U~lJ1\911~1'U i~t.1rl1tl'n~l'Ufltu~mrnm1~~u1~il'v11ul'i~'lfl~ i~t.11cH'm~f.l~ High-Volume Air 

Sampler v11m11~ui1vci1~~'U '1~f.lf.l~~ii'llm~~1n11 100 llJfllf.l'U i~t.1nu~~f.llfllfl'~l'Um~~111nm~1t.1 

un1 (Glass Fiber Filter) 11:Junm 24 oJr1 im\Pim~f.l~ 1mh~~iim1~1tu'U~l'U\911lJ'l.Jfl~'lJf.l~ im~m1 irlv1u~ 

14-15 ii'WlfllJ 2565 tmd'u~ 7-8 iJtJ'Ult.l'U 2565 ~'lfU~\9111'il1~ fiB ilimtu~'U'1~f.lf.l~1uunt.11mfl' (Total 

Suspended Particulates: TSP) vllfl11\9ln'il1~1uu1ntu~m~11'il~i1i'i'rnrnm~l'luvf~1111~ 3 mni'.1 fiv (i'l.J~ 
3-1) 

.:::i. V ~ C:., SI ' 

L mntu'lJ1~1mv~'lf~ (Vlfi~ 0682326 \91~1uvvn , 1762428 mi'lv) v~l'i1~'il1nV1uViv11 

mijv~itJVJ1~1i'1uYifl'hi' tJ1~mw 263 llJ\911 
,, 

2. u'1nw'li'1~ h~ciiv11 cVlfi~ 0682038 \91~1uBvn, 1762425 mi'lv) v~l11~'iJ1nV1uViv11 

mliv~itJm~1i'1uVifl'\91~1'u\91mut.1~M tJ1~mtu 316 tlJ\911 

3. u'1nw'li'1~ h~civmd (Vlfi~ 0681769 \91~1uvvn , 1762423 muv) v~l'i1~'il1n~u~v11 
mijv~itJVJ1~1i'1uVifl'\9ldu\9lmut.1~1~ tJ1~mtu 473 111\911 

'il1flH'1fl11\9111'il1~fJtufl1Tif.llfllfl'1um1t.11mfl' ~iu1u 3 mni'.1 irlv1u~ 14-15 iiu1f111 2565 

U'1~1'U~ 7-8 lJtJ'Ult.l'U 2565iiH'1fl11\9ln'il1~1'W\91111~~ 3-1 U'1~11t.J~l'UH'1fl11llfl71~i11umflH'U1fl~ 2 
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-.. ~ 1767 .. . . .. . .. ., . . . .. . . " . . .. .. .. . . . . 

141 

• St.1 

St 2 

St.3 

. . 

'ifim-n'il1'lilf!DUnv1a101A'hnrnmn1A 
'U~l'.lllivJ1\ILfl~EH-k.i (0682326, 1762428) 

t1~nrn?J1\IL'H'lla:w (0682038, 1762425) 

lJ~l'.lllivJ1\ILoHfi11tmi (0681769, 1762423) 

'itl~ 3-1 
" 

ML/1111\G t. VIRONMt.NT CONSUL'l'A 1' CO., LTD. 

D 

3-2 

'uif1h::muum1if 29508/15208 

'u'ti1h::nTuumif 29506/15206 

'uiftJ,::m'lnrm,if 29507 /15207 



14-15/03/65 

7-8/06/65 

14-15/03/65 

7-8/06/65 

I 4-15/03/65 

7-8/06/65 

mmW~'Utl::flfl'l1'U1J'J'JrJlfllfllU~rJ 
24 ~1 h.1.:i (i1tlilflj1.1/\}fl1Jlfl~lll\;l'J) 

0.238 

0.250 

0.199 

0.204 

0.275 

0.275 

0.330 

~m u1li'Vl 
1
'h.1ii.:i tgui1 .. n1u1l!uvf flt1'Ucift11'Vlu~ '11n~ . 2565 

l.11\;l'J 91u J.Jl\Pl'j ~l'UfJWflTVWlf11fl'l 'UU'J 'H.llf11fl' i m.1vf 1 hJ th:: fllfl'flW:; mrnm'i ~ '1111~'1' tllJllM 'l'lfl~ 
., ct 

~uu'Vl 24 vrn. 2547 

2565 
,, ,, . 

111mmm'i1P1n111~mmw~uft :;titi.:i1um'itnmfl' '11u1u 3 fftiTu vl.:i 2 flfrvhilm'i1P1n111~ . 
'Vlu11 l'Jf1ffmil~11n111~nfiwtj1u'li1.:i 0.199-0.215 iJft~nfw~nmfl'nmm ~.:infi1t1tj1umw~mm!1u 

fJWfll'Vlt11fllfl'l'Um'it.Jlf11fl'i~vvt1iu 111llu'i :; mfl'flW :: mrnfm~.:i111~il't1lllltt'l'lfl~ mTu~ 24 'Vl.fl'. 2547 

~n111u~ 1-tt'ilimw~uft :; titi.:im~v 24 'li'1 im 11 :; ~t1.:iiiJ1nu oJ3o iJft~nf w~nmfl'nm\Pl'i <~rnnm'i mflHu1n~ 
• ' II) d ~.I ~ • I "" """' _!I( ., ~ ~ ' 3) 1111 tit.Jl'I 1'in1111.J~ u'i:; ntiu fll'i 11 :; \Pl ti .:i u g u 11111 ll J.Jl\Pl 'i mm ti.:i n u11ft:;11n 1 'IJ Hftm :;'Vlu~ l'U fJ wm'Vltll mfl'ti t.Jl.:J 

m~.:iflf~ 11'1t1m'i1~llmmm'i1tt'nu'i :;iY'Vlnm'Vlmn~u 1'liu m'i1~llm'imu'ivtl11um:;mumrn~dtimd mu 

nt1.:i11~ 1m:;m'iU~'Vlrntl11-ffu'Vl1'1'1J'UtY .:iu~ mv1uu1 nw h .:iu~.:iu~ l~'U~'U 

111nHftm'i11'i111 i'~fJW m'Vlti 1 mfl'L 'Um 'i t.Jlfllfl'L 'U 'li1.:i~ Nl'U llWU ~ .:iu 11 ~tl'u (1~t1'U iJ Q'U 1 t.J'U 

2565) M'Vi1m'i11'i111i~ilimw~uft:;t1t1.:ivf.:i11ll~ (TSP) '11u1u 3 ffmll i~11n u111w.,f1.:i1fl1ti.:i'li'.:i u1nw.,f1.:i 

i'i.:iciitill 1m:;u111w.,f1.:i h.:idtimd (1!.:im'i1.:i~ 3-2 1m:;'iu~ 3-2) i~v'Vlu11 'Vltifli'.:i~'Vi1mrnn11i~nfi 1 t1d1u " ·~ " 
mw ~m11 'i i!l'U fJWfll'Vltll fllfl'l 'Um 'i t.Jl mfl' i ~t.Jvf 111 u111lJu 'i :; mfl'flw:; m 'i lJ fll'i ~ .:i111~il't1 lJU li .:J'lfl~ ~ tl' u~ 

ct d o ., Ji q ~ d • ~.I II) ~. I "" """' d II) ~ 
24 'Vl .fl' . 2547 l'Jf1fftll'U'Vl'Vllfll'i\Pl'i11l1~ 91.:Jllff~.:i 1lfllf'U11'Vll.:J~u'i:;ntium'i 1~ugu1111rnm11rn1rn 1~ 

nrnu~ i 1't1d1.:i1f1~ .:ifl f~ 1~t1 iiJ1 tt'1n~Hftm :; 'Vlu~t1'ltlJ'lf'U~1urJwm'Vlt11mfl' 1m :; ~t1.:iui)llii1~"1~"111lJ~ 
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tl'U lfl~ i Mi! tit.I~ "J'~ ~.:J'Vl 1-Ull'li 'Vl~m fl'lfl~ 'Ill 1~i\'til.J lH'l:i:'Vl 1.:1 i m· .:Jf11'j 'i1:i:'Vilf11'j~~~ll.Jl~l'j :i:i.:J~HH11'j~'n'i1i~ 

fJt1rnwrn1mf1'i'U11~ i:'l:::q~ mi:'l 111f1~i:.mm:::'Vlunu~l.J'lf'U i ni\'1ft u.:imntl' umflu.:i 1~ 1vlu 'i1:::l11'Vl 1.:iilu.:i n'U111:'l::: 

11tfl '\.I~ u I ui 11'1f1~ 1'11:'1 m :::'Vlu nu~l.J'lf'U i ni\'1ft u.:i i m :::~utl' uu~ey~ 

St.1 St. 2 St. 3 

.. 
l.J'Ulfll.J 2562 0.208 0.202 0.247 

iltJ'UlU'U 2562 0.189 0.175 0.289 

fl'UtllU'U 2562 0.181 0.170 0.198 

1i'W1lfll.J 2562 0.181 0.187 0.265 

ii'Ulfll.J 2563 0.190 0.180 0.278 

iltJ'Ultl'U 2563 0.206 0.183 0.261 

fl'UtllU'U 2563 0.177 0.175 0.232 

1i'W11fll.J 2563 0.212 0.197 0.272 

ii'Ulfll.J 2564 0.251 0.248 0.288 

iltJ'Ultl'U 2564 0.271 0.265 0.283 

fl'UtllU'U 2564 0.239 0.222 0.213 

1i'U11fll.J 2564 0.253 0.234 0.272 .. 
l.J'Ulfll.J 2565 0.238 0.199 0.275 

iltJ'UlU'U 2565 0.250 0.204 0.275 

0.330 

'l.Jl'li'Vl tl.J\i.:i l~'Ul1 'j tJ'UU!mf fltlWlfi:'lll'Vl'U~ ~ln~ , 2565 

l.Jl~'j~l'WfJflUll'Y-ltllfllfl'i'Uufi mmfl' i~ui1 i u U'j :i: fllfl'flru:::m'jl.Jfll'j~ .:i111~i\'um1l1 .:J'lfl~ 
., .. 

~'lJ'lJ'Vl 24 VI.fl'. 2547 

St. l 

"' 9.1 i ' St. 2 mnru'\.11.:i H"lftil.J 

St. 3 u111ru.,Y1.:i h.:iflumd 
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!JI 
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0.200 

0.150 
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'IJ;llWo!JHlf1~8~~~ 

Total Suspended Particulates (TSP 24 hr) 

iJW11flU = 0.330 mglm3 
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u;,;n lttil8Jui6ui'uU16u ri'111u1 ti1tlR 

"" ..... ..... 
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•' •' I I 

fi:l.il ii.fl. 62 lil ii.fl. 62 ~ n.fl. 62 !1111 Ii.fl. 62 ~ ii.fl. 63 E9 ii.fl. 63 !CJ n.fl . 63 E3 Ii.fl. 63 ITil ii.fl. 64 f2I ii.fl. 64 !JZ1 n.fl. 64 D Ii.fl. 64 &i ii.fl. 65 ~ ii.fl. 65 
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3.2 
... 

"" cl 0 

fl l'a 1! fl'a l~'tt flWfl l'VfU 1 
qi 

3.2.1 0 "" 

fll'a~l!t!t!fll'a 

u11'i'Vl tlJ~.:i tv'W ! 1rn'Ut~'Wv1 rrn'Wcif'1u'Vl'U~ iln~ !~'¥11m11nui1tJui.:itl1f.h~'W i1'W1'U 

2 m:nll titJ tl1i'WflM.:i1Yit1'Wimi'111.J~l1rl'm'll~~ 3 (Vin~ 0682515 ~~1'WtHln, 1763608mtltJ)1mnl1i'Ufl'1tJ.:J 

1Yit1'Win~11l.J~11rl'm'll~~ 5 <Vin~ 0682313 ~~1'WtJ'tln , 1763967 mtlt:l) 1rlt:l1''W~ 15 JjmfllJ 2565 u'1~1'W~ 8 

iltJ'WW'U 2565 <iu~ 3-3) ~.:im11nrnm~m111m1~i1J'W1~~11i1'Wm1~1"m~1~1'U'lltJ.:i APHA-AWWA­

WEF (Standard Methods for the Examination of Water and Wastewater ; 21st edition, 2005) ~.:imrn.:i lii'W 
.d 

~111.:J'Vl 3-3 

pH 

Turbidity 

' ~ 
.c:l .tC:t.ct " QJ ' C!t,.c:I, C!t, d v v ' 0 

Yl1'H3YI 3-3 Ui;YYl'l1'.fifll':ilfl1JYl1t:ltlH 1'.fifl111lfl':il~'t1 Utl~fll':i':ifllfli;ffll~Yldtltll'llll 

.. ., 1 

fll'UfltJVl'JtltlN 

- Electrometric 

•d 
U'WJ'U - Nephelometric 

• d 
ll'llW'U - Dried at I 03- 105 °C Total Suspended Solids 

•d 
U'llW'U - Dried at I 03-105 °C Total Dissolved Solids 

•d 
U'llW'U Total Hardness - EDTA 

•d 
U'lfW'U - Turbidimetric Sulfate 

Total Iron l~ll HCl 1'11' pH<2 - Phenanthroline 

Lead "' 9 91 
l~ll HN03 m pH<2 - AA-Direct 

Cadmium l~ll HN03 1'li' pH<2 - AA-Direct 

Arsenic "' 9 91 
l~ll HN03 tl1 pH<2 - AA-Hydride 

Zinc "' 9 91 
l~ll HN03 tl1 pH<2 - AA-Direct 

Manganese "' 9 91 
l~ll HN03 tl1 pH<2 - Persulfate 

3.2.2 
Q ,,, ~QQ 0 .e1..A~d d QJ.d Q 

'iJ1f)f1111lfl11~l1fJtu.fl1l"l'U1H1~'U 'il1'U1'U 2 fftn'U llJtl1'U'Vl 15 lJ'UlfllJ 2565 ll'1~1'U'Vl 8 lJQ'Ultl'U 

2565 JjH'1fl11~11'ili1m1~M'r;iru.nrntl1~.:i~rn1.:i~ 3-4 ll'1~1w.:i1'UH'1m111m1~M'i'WmflH'U1n~ 2 
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1768 

678 -+ 

.. u • r 
,lilLO\JRliltl1'1U1 

Sl. lh'h.1frna;iLnau'lmi11~A..,im'llelii 3 (0682515, 1763608) 

St.2 Ji'luftaa ·uiiau'lnii'll~lilllftm'llciii 5 (0682313, 1763967) 

MlNll'W ENVIRONMf;NT ONSULTANT CO. , LTD. 3-7 

~ui11ft·Hn1-, 
D ~uiithtrnuum'lnii'tfia-11 



pH 

Turbidity : NTU 

Total Suspended Solids : mg/L 

Total Dissolved Solids : mg/L 

Total Hardness : mg/L as CaC0 3 

Sulfate : mg/L S0 4 

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 

15/03/65 

7.7 

5.28 

5.3 

2,616 

1,380 

1,51 3 

0.057 

0.006 

<0.001 

<0.001 

0.01 2 

<0.025 

St. 1 

8/06/65 

7.9 

2. 15 

<5.0 

2,5 15 

1,460 

1,448 

0.052 

<0.005 

<0.00 1 

<0.001 

0.011 

<0.025 

u11'i'vt llJ~ .:i !~ 'U hHl'Utrl''Uvl fl'el'U~llHVl'U~ ~ln'1 , 2565 

15/03/65 

7.8 

5.36 

<5.0 

2,61 6 

1,340 

1,555 

0.090 

<0.005 

<0.001 

<0.001 

0.006 

<0.025 

St. 2 

8/06/65 

8. 1 

2. 17 

<5.0 

2,585 

600 

1,372 

0.042 

0.005 

<0.001 

<0.001 

0.005 

<0.025 

5.0-9.0 

:SO.OS 

so.oos 

:'.S0.01 

ss.o 

s s.o 

lJll'l ':i~ l'Uf.JWill'Vitl1~1~'W (il':i ~mvi~ 3) il':i ~ flltrflru~ mrnm':i~.:itn'1~-eJ11uli.:i'll1~ ~'Liu~ 8 'Vi .i'f. 2537 

St.I = J1 'h.Jfllltl.:!lfifl'Wlf1~lflJ~lf"'fH'IJl9I~ 3 

St.2 = J1iumui.:i 1Vi v'Win~11JJ~lf "'f1l'IJl9I~ 5 

3.2.3 
~ cl ~ o d:', :',do ~ cl I G.ld 

1llf1f11 '.i 1lfl'Jl~lTflWfll'V'l'l.Jl '11'1.J1'1.J 2 fftn'l.J YI.:! 2 fl':i-:JYIYl1fll ':i \91'.i1'11lfl':il ~ lf 'V'l'IJ11 l'Jf1~'lf'l.J 

~191 ':i 1'1i 1fl ':i 1 ~ ...ti1ri1-v Qi 'Wmw ~ m \91 ':i ~l'U ~ n111u ~ 1rlm.l 11111 ill vrn Vi e.11.J n'IJ111191':i ~ 11.Jflwn1'V'IJ 1 ~1~'1.J 

(u ':i~ lflYI~ 3) l9ll:J.JU ':i~ mtrflw~mrnm':i ~-:i111~~mmli-:i'lf1~ 'ilU'lJ~ 8 'V'l.ff. 2537 J-:i 2 iYmil~191n'111m1~ ...t 
ffllf l '!Jfil Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate Im~ Total 

Iron l.Jll9l':i~1uei-:i1,j1~n111u~ri1'H 

3.2.4 

'1lmH'lm ':i m1'111m1~...t fl wnrnJ 1 i u fl '1ti-:i1Vivu in~ 11 JJ~lf ""fl!'IJ191~ 3 1m~J 1 i u ri '1ti-:i1 Vivu 

in~11JJ~m"'m'lll'l~ 5 iu'lf1-:i~~1um'1u~-:i11''1~uu (iitJmvu 2565) 1911n~~ 3-5 11'1 ~ 3-6 1m~~u~ 3-4 1m~ 

3-5 'Vi'IJ ll ~'lfU ~191 ':i 1'11tm l~ ttJ1fi1-v Qi '1.Jlf)W ~l.J1191'.i ~ 11.J ~ nllf '1.J~l'.) f1fl f ,:i~'Vil fll ':i 191 '.i 1'111 m l ~ tt 1rlml 1m 

1m v'IJ1Viv'!Jn'!Jml9l':i ~ 1uflwm'V'IJ1~1~u (u ':i~ 1nY1~ 3) 1911:J.Ju':i ~ mffflw~ m':i:J.Jm':i ~ -:i111~~-v:J..111li-:i'l11~ 'il u'IJ 

d ' ' 1IJ d ' ,r dllJ •llJ ~ ii ,. " ~ i d 9 ii ~ 
YI 8 'V'l.ff. 2537 11191-Vfll.:i 1rnl9lllJ'V'l'IJ1l Hl:Jtj ':i i'l.J'V'l'UYI 1lJ 1~ 1'llU ':i~ 1fl'lf'l.J\llf1'1.Jl '1.Jfl'1tl-!l!Ylfl'W tf1'1111J~lf'1fl!'IJ191 
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~ 3 11~ ::; ~ 5 i-:imh111~1h ::;fm· i~ i:lrn f ufi1 Turbidity , Total Suspended Solids , Total Dissolved Solids , 

Total Hardness, Sulfate 11~ ::; Total Iron l.Jl ~'i~l'UV.:JL:i.ii~nlM'l.rnfl1H 

... 
3.3 fll1~l!Ut!fll1fl~-uioitJ 

ffllT f Ufll 'i9l~~llJ~ 'i 1~HHlutHlHlll'I~ '1111~'1'tJ11'\JtJ'l 1 fl'i'I fll 'i "l ~ i'Ufl ~ 'l ~tJ l U Ul'JJ'Vl~mfl'lfl . 
11 ::; '\li 1 fll'j fl fl'lfl~'I fll 'j !U~ f.l'Ull U~'l'\J tl'l fJtll .flll'I ~ '1111~ '1'tJ11 ~'Ul~ tl 'll.!1111 fl fll'j ~lltJ'U n11m 'j 11'\JtJ 'I 1 m 'I fll'j 

1~v11 ::;'1'i1mrnn111'~fJtumwmmrri'W u n mmrr 11~ ::; fJ rumwJ 1 i 'U1$itJ'U n'Umf.l'U 11~ ::; n'U 11f111 25 65 11~ ::; 11 ::; 

1~u 'i 1u 'i 111'1i'tJJ.1~1~tJ'1mi1 'i 1v-:i1'Ufi~m'iui)m~111m~ 'im'i iltJ -:in'U1m ::; 11n'i'tlfi~m ::; 'Vlu~-:i 111~'1'tJ11 1m::; m'i 

.::::it. .J. 3) f ~ Q.J I 

~~~111~'i111fftJUfJtuflll'ltY.:J111~~tJm ::; Y111-:i1~tJ'Umnu1f111 - 1i'U11fl11 2565 lff'UtJ~tJm11~~mMmrn 

l ic!I 1 O Q.J i QI .::::it. .J. iJ I d. 

l'l'U! l'U!m ::; m 'i !Yll.ltJ'lm ffl'U fl'll'U 'U if.Im mm ::;111\!'U mw v1m1i'i rn'lf1~11~ ::; ff -:i111~~tJ11 1rn::; Y1'U 1v-:i1'U 'V1 

1~ en'1i'tJ -:ii~f um1u~tJ lu 
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iii.mUJ 2562 

ilqirn.1u 2562 

fl'Uf.11 [.l'U 2562 

nu11f'l l.J 2562 

il'Wlf'll.J 2563 

lJQ'UW'U 2563 

fl'U[)l[J'U 2563 

nu11f'l l.J 2563 

il'Ulf'll.J 2564 

ilQ'WW'U 2564 

fl'U[)l[J'U 2564 

1i'u11f'll.J 2564 

il'Wlf'll.J 2565 

ilqu wu 2565 

pH 

7.8 

8.3 

8.0 

8.0 

8.2 

7.9 

7.7 

8.0 

7.8 

8.2 

8.0 

7.9 

7.7 

7.9 

5.0-9.0 

. 
1 I ... I ... _., v 

U'll1.:J'VlfnUJ.JUh'IU1Hl'UU . 

Turbidity Total Total Total Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

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

Cd) 

(mg/L (mg/L (mg/L Mn) 

5.26 

0.44 

25.3 

1.76 

7.98 

l.10 

12.1 

21.0 

5.86 

1.39 

66. 1 

6.99 

5.28 

2. 15 

Solids 

(mg/L) 

4.3 

0.6 

21.6 

ND 

1.6 

0.8 

7.8 

12.6 

7.2 

<5.0 

62.0 

5.0 

5.3 

<5.0 

Solids (mg/L 

(mg/L) CaCO;i) 

2,605 

2,5 16 

800 

2,805 

2,775 

2,435 

2,090 

2,745 

2,440 

2,565 

584 

2,335 

2,616 

2,5 15 

1,280 

1, 140 

440 

1, 180 

1,180 

1, 160 

400 

1,320 

J,080 

500 

280 

1,120 

l ,380 

1,460 

SO.J (mg/L 

2, 118 

2, 197 

507 

1,126 

2, 155 

3, 11 2 

2,2 13 

2,405 

2, 168 

2,334 

397 

2,276 

1,5 13 

1,448 

Fe) 

0.039 

0.053 

0.558 

0.088 

0.058 

0.039 

0.303 

0. 117 

0.1 52 

0.138 

2.34 

0.028 

0.057 

0.052 

'Ulli'Yl 1lJ~'I l~'U 11'.iti'Ulrl'ln'l flti'U'lf~U'Yl'U9i' '11ti~ , 2565 

Pb) 

0.006 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

0.007 

0.006 

<0.005 

~.OS 

<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 

~0.005 

As) Zn) 

<0.001 0.050 

<0.001 0.140 

<0.001 0.083 

<0.001 0.228 

<0.001 0.005 

<0.001 0.023 

<0.001 0.007 

<0.001 0.038 

<0.001 0.003 

<0.001 0.003 

<0.001 0.007 

<0.001 0.005 

<0.001 0.012 

<0.001 0.011 

~0.01 ~s.o 

lJl\9l'.i~l'UfJtu.flwnl1f'.h~u (U'.i~l.fl'Yl~ 3) U '.i~ fllft'fltu ~m '.ilJ fll '.i~.:iu1~trt1lJui1.:i 'lf1 ~ 'ilUU~ 8 

~.ft' . 2537 

ND = Not Detectable 

<0.025 

<0.025 

<0.02 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

~s.o 
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pH 

mmg1u=9.0 
9 

8 

-------8:')----80---------9}--------------------------~~----80 _______________ _ 
u . ~ u u u u . u u u 

6 
ilW11il'll = 5.0 

4 

2 

0 

ii.fl . 62 ii.v. 62 n.v. 62 li.fl. 62 ii .fl. 63 ii. v. 63 n.v. 63 li.fl. 63 ii.fl. 64 ii.v. 64 n.v. 64 li.fl. 64 ii .fl. 65 ii .v. 65 

NTU 
100 

90 

80 
70 
60 

50 

40 

30 

20 

10 

0 

ii.fl. 62 ii .a. 62 

25.3 

fl.a. 62 1i.fl. 62 

Turbidity 

21.0 

ii.fl. 63 ii.a . 63 fl.a . 63 li.fl. 63 

100 mg/L Total Suspended Solids 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

ii.fl. 62 ii.a. 62 

21.6 

ND 

fl.a. 62 1i.fl. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

12.6 
7.8 

1.6 0.8 

ii.fl. 63 ii.a . 63 fl.a . 63 1i.fl. 63 

3-11 

66.1 

6.99 5.28 
1.39 2.15 

ii.fl . 64 ii.a. 64 fl.V. 64 li.fl. 64 ii.fl. 65 ii.a. 65 

62.0 

ii.fl. 64 ii.a. 64 fl .a. 64 1i.fl. 64 ii.fl. 65 ii .a. 65 
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-
mg/L 

3,500 
Total Dissolved Solids 

2,805 2,775 2,745 
2,605 2,516 2,565 2,616 

2,515 2,435 2,440 2,335 
2,090 

3,000 

2,500 

' 
2,000 

: 
:1 
J : 

1,500 

800 
584 

1,000 

' 

~ 
500 

0 

ii.fl. 62 ii.fl . 62 11.fl . 62 ti .fl . 62 ii.fl . 63 ii.fl. 63 11.1'.J . 63 ti.fl. 63 ii.fl. 64 ii.fl. 64 11.fl. 64 ti.fl . 64 ii.fl . 65 ii.fl. 65 

mg/L CaC0 3 

2,000 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

0 

1,280 
1,140 1,180 l ,180 1,160 

440 

Total Hardness 

1,320 1,380 
1,460 

l,080 1,120 

500 
400 

280 

il.ti. 62 ii.fl . 62 11.u. 62 fi.tl. 62 il.ti. 63 ii.u. 63 11.u. 63 fi.tl. 63 ii.ti. 64 ii.1J. 64 11.u. 64 fi .tl. 64 il.ti. 65 ii.u. 65 

mg/L SO, 
3,500 

3,000 

2,500 2,118 

2,000 

1,500 

1,000 

500 

0 

2,197 2, 155 

1,126 

507 

I 

Sulfate 

3,112 

2,213 
2,405 

2,168 
2,334 2,276 

1,513 1,448 

397 

mn 
il.ti. 62 ii.u. 62 fl.El. 62 fi.tl . 62 il.ti. 63 ii.u. 63 fl.El . 63 fi.tl . 63 il.ti. 64 ii.u. 64 fl.El. 64 fi.tl. 64 il.ti. 65 ii .u. 65 

. 
- ' "" I ':iU'fl 3-4 (Vltl) 

" 
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mg/L Fe 
5 

4 

3 

2 

0.039 

0 

il.fl. 62 

mg/L Pb 

0.053 

il.v. 62 

0.558 

0.088 0.058 0.039 

n.v. 62 Ii.fl . 62 
.. 
JI.fl. 63 il.v. 63 

Total Iron 

2.34 

0.303 
0.117 0.152 0.138 0.028 0.057 0.052 

n.v. 63 Ii.fl. 63 il.fl. 64 il.v. 64 n.v. 64 Ii.fl. 64 il.fl. 65 il.v. 65 

Lead 

0.10 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

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

iJ.fl. 62 il.IJ. 62 O.IJ. 62 Ii.fl. 62 ii.fl. 63 il.IJ. 63 O.IJ. 63 Ii.fl. 63 ii.fl. 64 il.IJ. 64 O.IJ . 64 Ii.fl. 64 ii.fl. 65 il.IJ. 65 

mg/LCd 
0.010 

0.009 

0.008 

0.007 

Cadmium 

0.006 iiwi-itiu >0.005 

0.005 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 

0.004 

0.003 

0.002 <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 

0.001 

0.000 

ii.fl. 62 iJ.v. 62 n.v. 62 1i.fl . 62 ii.fl. 63 iJ.v. 63 n.v. 63 1i.fl. 63 ii.fl. 64 iJ.v. 64 n.v. 64 1i.fl. 64 ii.fl . 65 iJ .v. 65 
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mg/LAs 
0.015 

0.01 2 

0.009 

0.006 

0.003 

Arsenic 

<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.fl . 62 n.u. 62 n.u. 62 n.tl. 62 jj.fl. 63 n.u. 63 n.u. 63 li.fl. 63 jj.fl . 64 n.u. 64 n.u. 64 li.tl. 64 jj.fl. 65 ii .u. 65 

mg/LZn 
8 

Zinc 

7 

6 
mm1rn '.>5.0 mg/L 

5 

4 

2 

0.050 0.140 0.083 °·228 0.005 0.023 0.007 0.638 0.003 0.003 0.007 0.005 0.012 0.011 

0 I I I I T T 

jj.fl . 62 ii.u. 62 n.v. 62 li.fl . 62 ii.fl. 63 ii.v. 63 n.v. 63 ui. 63 ii.fl. 64 ii .a. 64 n.v. 64 Ti.fl. 64 ii.fl. 65 ii.v. 65 

Manganese 
mg/L Mn m11111rn '.>5.0 mg/L 

5 -------------------------------------------------------------------------- · 

4 

3 

2 

<0.025 <0.025 <0.02 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

0 

n.fl. 62 ii.a. 62 n.a. 62 1i .fl. 62 n.fl. 63 ii.a. 63 n.a. 63 li.tl. 63 n.fl. 64 ii.a. 64 n.a. 64 li.fl. 64 ii.fl. 65 ii .a. 65 

'it.In 3-4 c\lia) .. 
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., .. " 
'J'Ufllfl'U 

i'.i 'UlfllJ 2562 

iiQ'Ulfl'U 2562 

n'UOlfJ'U 2562 

nm1fl1J 2562 

i'.i'UlfllJ 2563 

iiQ 'WlO'U 2563 

n'UOlO'U 2563 

nu11fl1J 2563 

i'.i'UlfllJ 2564 

litj'U lO'U 2564 

n'UOlO'U 2564 

nu11fl1J 2564 

i'.i'UlfllJ 2565 

iiQ'Ulfl'U 2565 

pH 

8.2 

8.2 

8.0 

8.0 

8.3 

8.1 

7.8 

8.0 

7.9 

8.2 

8.1 

8.0 

7.8 

8.1 

5.0-9.0 

. 
"' 'Yim 

. .. . 
"' _I':! "' ... d 0 'I "' 'l ii .... "' \?ll'Hrt'l 3-6 l1J'iUUl'YIU1JfHIOl'i\?l'J'1il11fl'il~'l1fJWfllffUl 1'Ufli:Hl.:Jl'YIU'U lflt1'11J;!Yl'tH1tll 'IJ\?l'YI 5 . , ' "' ' ... _... .... 

'U'lf1.:J'YINll!llltl.:J1Jiltl1J'U . 

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) 

6.83 

0.45 

23.6 

0.83 

12.9 

1.94 

8.71 

20.6 

5.08 

l.l5 

88.3 

3.61 

5.36 

2.17 

Solids 

(mg/L) 

2.0 

ND 

18.2 

ND 

1.2 

0.4 

7.6 

10.2 

5.5 

<5.0 

45.5 

8.5 

<5.0 

<5.0 

Solids 

2,585 

2,556 

815 

2,830 

2,730 

2,470 

2, 180 

2,770 

2,525 

2,585 

580 

2,355 

2,616 

2,585 

(mg/L 

1,320 

1, 100 

240 

1,200 

1, 180 

1,220 

920 

1,400 

1, 100 

1,200 

295 

1,080 

1,340 

600 

SOJ (mg/L 

2, 171 

2,066 

572 

859 

2,389 

2,433 

2,228 

2,574 

2,735 

2,5 16 

393 

2,214 

1,555 

1,372 

Fe) 

0.019 

0.170 

0.405 

0.039 

0.107 

0.019 

0.058 

0.156 

0.104 

0.128 

2.35 

0.104 

0.090 

0.042 

1J~1J'YI 1l.Jii.:i !~'U,THJ'U!"''U'Vi' fltl'Uci1:H!'Yl'U~ ~ltl~ , 2565 

Pb) 

0.006 

<0.005 

<0.005 

<0.005 

<0.005 

0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

0.006 

<0.005 

0.005 

:56.os 

Cd) 

<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 

:50.oos 

As) Zn) 

<0.001 0.057 

<0.001 0.049 

<0.001 0.032 

<0.00 I 0.230 

<0.001 0.006 

<0.001 0.008 

<0.001 0.009 

<0.001 0.022 

0.0020 0.006 

<0.001 0.003 

<0.001 0.010 

<0.001 0.008 

<0.001 0.006 

<0.001 0.005 

::;o.o 1 ::;s.o 

m~'l"~l'UfJW.flTvnl1 f;b~'U (1h ~m'YI~ 3) U'l" ~ f11fYfltu~m'l"l.lf11'l"~.:iu1~i:i'til.lui1.:i'l!'1~ ~u'lJ~ 8 

'\ll.fY. 2537 

ND = Not Detectabl e 

<0.025 

<0.025 

<0.02 

<0.025 

<0.025 

<0.25 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

:5s.o 
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10 

9 

8 

7 

6 

4 

3 

2 

I 

0 

pH 

----------------------------------------------------s.2----------------------· 
8.2 8.2 8.0 8.0 8.3 8.1 7.8 8.0 7.9 . 8.1 8.0 7.8 8.1 nm , , , 

iJl\il<J l'll =5.0 

- ' 

' 
' ' 

ii.fl. 62 il.v. 62 fl.ti. 62 li .fl. 62 ii.fl. 63 ii.ti. 63 fl.ti . 63 li.fl. 63 ii.fl . 64 ii.u. 64 fl .u. 64 li.fl. 64 ii.fl . 65 ii.v. 65 

Turbidity 

NTU 
100 88.3 
90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

50 mg/L 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

23.6 

ii.fl. 62 iJ .u. 62 fl.U . 62 n.tl . 62 ih1.63 

18.2 

2.0 
ND ND 

20.6 

1.15 3.61 5.36 2.17 

il.u. 63 n.v. 63 1Lfl . 63 ih1.64 iJ.u. 64 fl .U. 64 li.fl . 64 ii .fl . 65 iJ.u. 65 

Total Suspended Solids 45.5 

10.2 
7.6 8.5 

ii .fl. 62 ii.v. 62 fl.V . 62 Yi.fl. 62 ii.ti. 63 ii.u. 63 fl.V. 63 li.fl. 63 ii.fl . 64 il .u. 64 n.v. 64 Yi.fl. 64 ii.fl. 65 ii.v. 65 
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4,000 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L 

2,585 2,556 

815 

~ 

Total Dissolved Solids 

2,830 2,730 2,770 

i 2,470 
2,180 

i 

' 

' 

2,525 2,585 2,616 2,585 
2,355 

1 
I ' 

d 
: 

580 

fil1l i 

' ' 
ii.fl. 62 il.fJ. 62 O.fJ. 62 Ii.fl. 62 ii.fl. 63 il.fJ. 63 O.fJ. 63 Ii.fl. 63 ii.fl. 64 il.fJ . 64 fl.fl. 64 Ii.fl . 64 ii.fl. 65 il.fJ . 65 

mg/LCaC0
3 

2,000 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

0 

1,320 

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

Total Hardness 

1,400 1,340 
1,200 

l,100 1,080 
920 

600 

295 

. i 

I 

ii.fl. 62 ii.!J . 62 fl .fJ. 62 Ii.fl. 62 ii.fl. 63 il.!J. 63 fl.!J. 63 Ii.fl. 63 ii.fl. 64 il.!J. 64 fl .!J. 64 Ii.fl. 64 ii.fl. 65 il.!J. 65 

3,000 

2,700 

2,400 

2,100 

1,800 

1,500 

1,200 

900 

600 

300 

0 

mg/LSO, 

-
- 2,171 

-
-
-
-

2,389 2,433 

2,066 

859 

572 

~ 

Sulfate 
2,735 

2,574 2,516 

2,228 2,214 

1,555 
1,372 

393 

HIB 
' ' 

ii.fl. 62 ii.!J. 62 fl.!J . 62 Ii.fl. 62 ii.fl . 63 il.!J. 63 fl .!J. 63 Ii.fl. 63 ii.fl. 64 iJ.!J. 64 fl .fJ. 64 Ii.fl. 64 ii.fl. 65 il.IJ. 65 

'jun 3-s (~6) 
" 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-17 REPORT: MM_N7: NAMS!N PA TANA GYPSUM/2022/JAN-JUN/FIGURE3-5.DOC 



5 
mg/L Fe Total Iron 

4 

3 
2.35 

2 

6.405 
0.019 0.019 0.058 0.156 0.104 0.128 0.104 0.090 0.042 

0 
.. Q 

iJ .fl . 62 iJ.fl. 62 fl.fl . 62 fi.fl. 62 il.fl. 63 iJ.tJ. 63 n.tJ. 63 ti.fl. 63 il.fl. 64 il.o. 64 n.o. 64 fi .fl . 64 il.fl . 65 itn. 65 

mg/L Pb 

0.10 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

Lead 

0.02 

0.0 1 

0.00 

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

il.n. 62 ii.v. 62 n.!J. 62 Ii.fl. 62 il.n. 63 ii.v. 63 n.!J. 63 Ii.fl. 63 il.n. 64 ii.v. 64 n.!J. 64 Ii.fl. 64 il.n. 65 ii.v. 65 

0.0 l Omg/L Cd 

0.009 

0.008 

0.007 

Cadmium 

0.006 mlllitrn ~0.005 

0.005 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.004 

0.003 

0.002 <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 

0.001 

0.000 

il.fl. 62 ii.fl. 62 fl .fl . 62 Ii.fl. 62 il.fl. 63 ii.!l. 63 11.!l. 63 Ii.fl. 63 il.fl. 64 ii.!l. 64 11 .!l. 64 Ii.fl. 64 il.fl. 65 ii.!l. 65 

·n.J~ 3-5 (9ia) .. 
MINING ENVIRONMENT CONSULTANT CO., LTD. 3-18 REPORT: MM_N7: NAMSIN PA TANA GYPSUM/20221JAN·JUNIFIGURE3·5.DOC 



mg/LAs 
0.016 

0.014 

0.01 2 

0.010 

0.008 

0.006 

0.004 

0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

0.000 

Arsenic 

0.0020 
<0.00 I 0.00 I <0.00 I <0.00 I <0.00 I 

ii.fl. 62 il.tJ. 62 n.tJ. 62 Ii.fl. 62 ii.fl. 63 il.tJ. 63 n.tJ. 63 Ii.fl. 63 ii.fl. 64 il.fl. 64 n.tJ. 64 Ii.fl. 64 ii.fl. 65 il.tJ. 65 

mg/L Zn 
8 

7 

6 

5 

4 

3 

2 

0.057 0.049 0.032 

0 

Zinc 

0.230 0.006 0.008 0.009 0.022 0.006 0.003 0.010 0.008 0.006 0.005 

ii.fl. 62 il.tJ. 62 n.tJ. 62 Ii.fl. 62 ii.fl. 63 il.tJ. 63 n.tJ . 63 Ii.fl. 63 ii.fl. 64 il.f.I. 64 n .f.I . 64 Ii.fl. 64 ii.fl. 65 il.tJ. 65 

mg/L Mn imnsrn ~s.o mg/L Manganese 

5 -------------------------------------------------------------------------- · 

4 

3 

2 

<0.25 
<0.025 <0.025 <0.02 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

0 rrm 
I I 

ii.fl. 62 il.tJ.62 n.tJ. 62 Ii.fl . 62 ii.fl. 63 il.f.1.63 n.tJ. 63 Ii.fl. 63 ii.fl. 64 il.tJ. 64 O.f.I. 64 Ii.fl. 64 ii.fl. 65 il.tJ.65 

i'Llil 3-5 cilia) 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-19 REPORT: MM_N?: NAMSIN PATANA GYPSUM/2022/JAN-JUN/FIGUREJ-5.00C 



' 1::1 

fllrlN1-A1flrl 1 



m:w 1 i '1~1'\J~~t11'V!m 'J :w 
...! .. 

(l'W'U'\1'1'j~':i1l.J'Vl o L'tlm1'ijbYn 

ni~L'VlW1J~1'Wl'l'l ®Oli'.OO 

~ . t.lq,1 ti 1' I ~ W.1 ""1 I 

L 'm'l.I n'l'5:Wfl1'H;j'1i11fl1'S V!1~'\1U'11'U'11f1V1 'U~ fltl'W'l.l'1Lb111\J'Y1 

?1'1.~ n~ l'h'llei~:iVltL \j EJ'U/tll tit.rnVL t.Jf°i f.ltllL Ufl-3'4fl'1'1f)'j Lla~'IJU~~1'.l:IJ'1Yh~i*lJt.NlVltl'1tll)t11ifl1'l:5 Ll'l'r'l~~ Ltlfl"ll\J . 

a-:i1uV1 ®b wq~mfl:w l!>ctb'n 

~'3~'1.:iln#ht.1 L8n~1'JLL'Wuvht1vit!.:i~ili''U'f'imn~'ifiw1~~{j~'UV!v'1U~lliirn':i1Lfl'S1~~Lvn'!l'U 
t.I V ' a v -.. I o 1 

Vll.!!'l·l'W'c'l'J'W'11fW) 'Ui\! "ltn.J'llml.\}1'\JYI '11lJ1\J m Lle.ll.J 

miJvitr~~m~€!1-:i2i.:i Vl1-:iVlua1\J~1nvi ue1 fleJ'u'!i'emlll'WYi "UCJlfiBm ~i-ii!.:i~v~tJ;rtJ'Vl~Lu~u 
, \i "' .d 

Viu.:iu!)ifvim"iiLfl11tt·fo)fl'lJ'\.J LZJ•lJvt:lb UtJ'W 1 -l!l<li'.'.@ . t'f()')'l.J~(i)~L'1"ll'Yl ml!l/lrl<t@ ()'\Jt1\h~·~1~V1Pl bL"IJ'H~-lrq ' 

l 'tl~~"lfl1 fl'~'1LVl'r~l.JVl1'Ufl':i lli?Jml.J b4'11tJ'llll~1'Vlm'lii \TtJ 

m:wh'1nuei1J1'11V1m1l.l'W'11'.lru1LL~1 'li~"t~1'3"1'1Ji:i1u~1nvi ua Atiu*E'aLL!ll'IJvl ~~:ru1f<vn!.:iaEii'u · 
;ffuVl~but.1u~eJ·nJfiu~nT~itt'l'I1~,_,rnn'lm 1~tiiieNrl\J '.l::ne:iu !il.:id ... · 

n. ~ATUf1:1.lvJL~~tXei.:i\J~U~n1'JiLA'i1~"1 
tnv1wfrn'l £l.li1~n'i'J'1.! 

'U. L~1v1u1-Yttl~t..ij1iXt1-1tll)iJ~fl1'ilLA'i1t'1i 
m) -J1;if 'HL Pl'iT~~ 1J'.r-3LVitilJ 'Vl~L\1V'1.JLC!'Uvl 1-©a:'.<9l-'1 -<ta<d'.'~ 
©) 'W'Wiaifl~m ~5'1'4~ 'Vl~ L tivim1'1J~ "H©G:(f)-\1-~C\l~lri 

) 
- ' .. 11:1 d 

r.ri 'U1CJ:IJ1Wl'W "~ru Vl~L 'lJV'WL~'lJ'Yl 1-l!Jct'G'l-'il -~G'llc;.tc;i 

f'1. •uotJ'li1ti~TnJ'1l\'t!l~t11·H\J~uV1:iLDCJ'U1mLri'i1::~1uei1mmifo ~1'W1tJ G) ~1Em1'a 
~1lJ~.:i~a.:il.1·1~11v 

Wdl v..:t tV~ TI ~ 
Vl'\H"'tJOtJU'W'il::V13.J;;rn1EJ 'W1tl'Vl \!)(;) fl'rn!)1fllJ l!olfbb Vl1flDW('l~fPi1~1l' tltll~Vl'\.MaiJ 

-ru~·u'Vl:) L ti CJuVie:i.:itl{i U?.1m-s1L~111t "'Lei n'llt1 t VidtJri1'tJei ~ eie:i 1 ~"~-rmJ Ltimnnh t n m1f11"Ue:i~ei 
m:wl'N~1'J~~'11Vln':i'il.Jf11811J mo 1u rlB'W1uiue.n~'UCJ~VtiJ~iiti-Su::ffuvi:: Luv-wVi1rn.1lj'U'!iin-riS Lri'i1~'1.iLtJ fl'll'W 
~.:irh'1J ti11ie:iei1~~'1~nii'l11"Uti~u 1~virrm t ':i~.:i1t.t~~~1V1m ':i lJ 

mM::j~EJ bl.?.:: b~e.J'Wntim;fh:Jl 'S~~1tJ 

~ C<)rrx>J~~ 
/ (\i-W~Uft'l lt'11f:lf11'7UV1i) 

~1lfJtini,ocfl9mini:li!!l'lnvue1Yi1:tl1~~:ni • 

111D~~'l'lln1111lM>il\J;:nrnt,~~111qill.'!1i.111~'" 

nzj:JJ'.IJ1lll'i ~TU 15 nTJ1 Lrl'i1t'ViVl~'1 B 'Jl.lftTI~LLii'I t'Vlt L ;j l:J'UVleJ.:!tl{jllii fl1 'i 

h1";i. o 1£?\!lol!J 13'.'.ooi!> o ltll!>olo cs::'©~b 
L 'Yl";iG-11'1 o l!?m<t~ 'nboc::t o lvrnd:'<li'. moc'.G)ct 

"· 



tt1n1111~wuuV11 1:1ww~~a~'U~aa1t!~tw1::iuvu\Xti~ tl ijtj'~n111tA':l1 ::~tein'llt1 
~1~~tlri1'W;$1n(;) U'1 iiil'UeUim~t.1 '11' t~'tJVl::LUa'U 1-1£1~® 
~ €1 0 om~o(G) )/ « ID b ~ M1t1vl CV ct l;HlnAal ~~ 

'll.vt1 "Y.h t1li11<a3J~Vi~ll~'Ll 4ff t.1 'Vl :: ~tit1tA'11nn-'J3J 1 -a-3 '31'U~vi a1'\.-1n~~3J \i1u 1'U wi -s1ern1~ 

IDJ01flLiJf! (tliii'fil t'a:tl.nt.J) sl1\,!TU 1 ji1fJ01l 

~1~'U~ - - f;l')'jlJfloW'\:t ~-=------~-5-:'l-tri-,-,-:;-i1----------. 

.___1 __ _,__o..._p_a_ci __ ty -~-------=:[§~~~nn ' s Meth._o_d ___ . _ _ _ ___ _ ___, 

{1n~~n'i~"t'l lil'ti1~'1 Ql'l~li'l) 
Eolu.1um~o~~lJ1111JplliBn1 ~1•11'.11ti~~wmau1mii1:1 

· 11.11~~~~~~M~o~tjn1)iln11 

. l -. 



... 
~ 'i> i.im.nt1u 

• 
L~'e)'I ~'El B1~vti!.:i ~ -v-l\J~'WVlt LU t:J'W~'EJ.:i'\.Jlj~ f11 'i1 Ll'l'i1 t'lii' LeJ fl'!l'W 

b~tl'W fl'S'il.Jf)1'.i~~lilfl1'i 'U~~'Vl LB'W11'ie:J'UW'WVl LLV'U~ mi'\.J'El'.i11'l'El~ '11n!i\ 

mll 11.:i.:i1'Ue:i\Jl'11vtm1l:I , 
'1'W'W'Vf'.it':i1l:I~ b LL'lJ1 -:J~ -:J'Wty1\'Vl 
L'lJ~1'i1'!JLVl1 f11-:J L'VlYl"1 ©oc(o o 

l9~tt 

81.:ifi.:i (;). A1'lJeJ~'W'VltLUtl'U/~eicn~wi!.:i~e:i'eJ'4t1!1Vl~tJ'VltLDt1'W~'El.:i'IJ!)lli1m-s1Ll'l'J1t~Lelf1'1ftJ 
.... .,j 

ii'l.:J1'U'Vl ~ Ll.J1!11tl'U lvctbei'. 

®. 'Vli!.:i~e:i\J1i;vi LB'Ul;rrn'WW'U'Vi 'L'El'W~ LLii'IU'El'J11JlCl~ '11n!i\ L"'lJ~ EN oor;n/leJ<fi)c.( 
., .,j 

MTUVI ~ LlJ~1tJ'U loctb<t' 

m. vt1!.:i~-v'U~~'Vl LB'Wlm:iuuJ'uvi LLeJ'W~ Lb"U'El'J1\il'el~ ..J1n!i\ L~"!l~ EN ooct'll!?<tba:: 
., .,j 

M1\J'Vl \!:>~ L:IJ'bl1tl'U lo<t'.bei'. 

~.:ivi~·nn~1 t1 LB n ?!Tm 'W'l.JVf 1 t1'V!i!.:i~e:i-1'u ~ ve:i 1 ~~'W'Vlt Lu t1'W~~:i.:itJ5llil rn1i Lfl'i1tiii~ ei fl'!l'W 

'l.J1~'Vl L~'Wb'Ju'WL~'\JVl LLB'W~ LL"'U'El'.i1\J1Cl~ '11n!i\ '1'1mu lb LLe.itJ 

Vdl.diJ.. 4q;J a1 i.I' 4' .qjbCV I 

\Jl1l.J'\11'1.J'l?f'El'VleJ1.:Jm <9l l!l bL"t r;n '\.J'.i~'Vl Ltl'U 1'rn'Wbl.J'W'Vl LLCl'l.J'1 LL"U'El':i1\JlCJ"j' '11 fllil 'lJD\Jl'El 
CL) ~ " ,,: - " "1• ~ .cs. ' .QI ..J t ~ ,J 

Cl 1~\1tJ-:J'1'El'J'U 'lJ 'U'Vlt Lllf.J'\J'V!el-:J u!J\JIJlf11'nlf'l'i1tVILelfl'ti.'U Lft'lJ'Vlt LllfJ'U 1-ol!l~ 6'ffl1'\J 'Vl.\ll~ Lft'!J 'VI a:'.o '1!el!:JLflEJ-:J 

Liiti-:J'\J'\.J'Vl'U~ <i)r;n ~1tl~l'1"11il'!J1f11 tl1 L.flmi'.ia.:itJ'W'VlU~ '1-:it-11'1il'U\J'Vl'U~ ~Bfl'il.J h.:i<:i1tJtl\11~1\.1fl'i'il.J Ju 
't 

9~ 1 't 1 

fl'il.Jh~-:i1'W'l\Jl~1\.1fl'i'il.JVl'11'iru1LL~1 L~U~~'Vl L~'W11W'Ub~'Uvi bLtltJi;1 LL'1'UB'.i1l'ltl~ '1'1n!i\ 

~el 'i:l1 ~VIU 'I~ e:i1LJ~'U'Vlt L i'J f.J'Utfo~i.J!)tm f11'ii Lf'l'i 1t~ L eJ f1'l1'U h1 tl~eJ-:Jrl'IJ'i:me:itiv1.:id 
fl. ~A'JtJl'll.J!i\LL"'\Xei-:itlnlli) F11'.i1 bfl':i1tt-i 

" ' ~ dJ 

G'l) tJ1tJ1~f.Jt iiG'I~~ 

l!J) 'W1.:J?f11'El~6'11 'Vl'.i'l6'116'1~ 
m) 'W1tJVl~~j ~t1J'W1Y'l 

cs'.) i..n~'1111'lb "1~L'W\Jl'S 

"11 . L~1viiJ1~'\.J"j'~-;6'1~e.J~'IJ~mfl1'S1Lfl'S1t~ 
G'l) 'W1~'1!11L~'U~~ ~'U5LLtl1 

l!:J) 'U1-:J'111L'111ru~ 1.ihl~'Vl1 

m) tJ1.:J'111~'lJ'.i1fl'HU LL\llJ\;111 

) 
.... ,Jf 

cs'. '\Jl-:!'111~1)1iJI '~'Ubfl"f.J.:J 

ct) m.:i6'111~(;16'fu~ ~-:ivie:i.:i 
t.>) t!1-:!"'11~'t1~~1 bf1'1!11l.l1 

4'ii) 'U1.:i~11~'lJ°i L\Jl'1n" 
' 

) 
-.ca 1 d ~ 4' 

~ 'U1-:!6'111~l'lfl1 eltlbtl'W Vl~L'Uf.J'\JL'G'l"ll'Vl 1 -ol!:J~-~ -~cs:'.~~ 
- tj • 

l'l. '!le.Ju'll1t1~1-sl.l"Vl~vft~-Su~'tJ'Vl:::LUt1'W 1 mLfl'S1tV1'1'Wil1L~fJ ~1tn'W l!:>c:t "S1t1m-s 

\J11l.J~'l~~-:Jl.J1~1tl 

·------- ------------------ --···--·-·-· ·----



-ID-

VJi!..:J~eJQ'\JU0"1:!VllJV1'€.l1CJ1'1..l1'1..l~ C9l~ Ll.J'l!}1l:J'W ID<rb~ V11fltlW~'li'1'1:!~tleJ1tl'Vli!{l~tJ 
' ' 1u~'WVl~ L 'ti vuiX ei-nJ~ lli\ m 'S11.A-s1~'1-11.e:i fl"ll'W 1 Vf ~'W ri1'Ue:i ~ t.J t.J1~'W~e:JlJ b'i.l mn~\h:J neitJ r11'1Je:i 11\u 

ml.lh~~1'U~~~1Vlfl"J'Sl.Jfl1Cll'W mo 1'U neJ'Ul'l..l~'l..len~•lJeNVIU~~eJ~'lJ~'UVl~LU8'UiX€l~tl5lli\m-siLA'S1~'\.fo)fl'1J'l..l 
.,I o ' .., ' "' 1 v.J 1 
'lJ~i'l1'UeJ~eJell~Vl~flfl11'UeJ'S'U VlVlfl':ilJ 'S~~1'WQ(Jl~1Vlf1'S'SlJ 

~~-
(1.11.aW.1 l9'1:1Zfl~"i) 

~n'l')lleflfv1L11=~-0wt1ll1'illtflimu 

~1J'R11'lln11~miel\1An'n!bf~~'l'lln,'IU 

\) W) ii.ti. ~'~ 

ne:i~1~ m1.i;i:J 1.~e:iu.f1t111i;i'W~1-s~nw 

fl (\11m\Jl 'S l)'l'Wl~fl11l bfl11 ~'1'1'Y1~1'1Ellll1'1'W~Lb'1 :JVI:! L ij ti'l..l iXe:i ~,J n'l'.)00 fl11 . ... ~ 

1'V1';1. o l!>\!'.Jo\!'.J cs:'.ool!:l o IDl!:lol!:l c(C9l<I'.b 

b 'V11i:'ll'S o l!lrn<fcs:' rncs'.@ct'. 

-----··-····-···-·-··-·--------- - ------ ·-·--·-··--········-·-·-



lJI U!f. tJ I 1' .ct t/ -~ Ct, I 
. btl m'l1'.ibt 'LJ'U'V11fl'Vl'U~~ tl'.i'U ~ltltl1 ~"ll'U'Vlt b 'U fl'WVlil ~U£l'U~ n 1'.i'l LR"a1tVlbelO"!J'U 

u~i'Vl L~ub'.iauwuvl LLilufi' Lu11ue.i'.i1~e.i~ '11n" U'l'll'V1tbUflt.1 1-01£1t11 

~ elf) OQ\G>O(<Pl)/ b ~ ~ '9) 'Mi''U~ e ~ ~~tfl[JU 19c:rb({ 
' "' ~ 1!"' ~ ..,. 'l 0 

"l.lvU'tl1fli'l1'.illl:w~'l;-\%1'l'.i'U'llU'Yltbt1fl'U'11nn'.i1.1 L '.i.:t.:i1u~1J1%11'Vlf'l'.i~:IJ '11'U1'1.! lrl<t' ca1t1n1'a 
f ~ c 
'IJ1b~fl 51')\J?'U 25 11fJtn1 

0 ., d 
t'l1"'UVI 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

<> 
fl1'.illtl'W~ 151lfl'.i1t~ 

Arsenic Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl2J 

Biochemical Oxygen Demand 5-Day BOD Test, Azlde M<Ddtflcation Methodr21 

Cadmium Digestion, Direct Air-Acetytene Flame Method21 

Chemical Oxygen Demand Closed Reflux, Titrimetric Methodf2J 

Color ADMI Weighted-Ordinate Spectrophotometric 

Method121 

Copper Digestion, Direct Air-Acetylene Flame Methodl21 

Cyanide 1 Distillation, Colorimetric Method12.l 

I Formaldehyde J Distillation, Colorimetric Methodl1J 

I Free Chlotrne I 1odometric Method21 
I 

Colorimetric Methodl21 I Hexavalent Chromium 

I Lead Digestion, Direct Air•Acetylene Flame Methodf21 
I 

Digestion, Direct Air-Acetylene Flame Mefhodl21 I Manganese 

Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method21 

Nickel Digestion, Direct Air-Acetylene Flame Methodf21 

Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Methodl2J 

2) Soxhlet Extraction fV)ethodl2l 
pH Electrometric methodt2J 

Phenols Distillation,. Direct Photometric Methodr21 

Selenium Digestion, Hydride Generation/Atomic Absorptiori 

Spectrometric Method121 

Sulfide 1) lodometric tv\ethod[21 

2) Methylene Blue Methodl21 

Temperature Laboratory and Fleld Methods[2J 

Total Dissolved Solids Dried at 180 °cr2J 

Total Kjeldahl Nitrogen Macro-Kjeldahl Method121 

, Total Suspended Solids Dried at 103-105 °c12l 

~J 
(\l'H101"rv'1 Q~'HlfJZ111~> 

Q1i1VWf)11nqm11P1~piiilm11111·~ 

~ 24 Trivalent Chromium •.. 

. i 
I 

I 



-iv-

0 6' ,,j m·nm-W'tt 1fi1bA'31::~ 1'11~'U'V1 

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

Colorimetric Method; Calculation121 

25 Zinc Digestion, Direct Air-Acetylene Flame Method[2J 

...... 
btl0il1'W1'1tl'I 

1. '13J1 fllJ1?11m)lJ~-:lbb1 111 '1tilJU.vi.:iti1:;b'\11fll1vm . l'iiia1Lfl~1::ihI1LflE.I . Vll.l~fl~-:1~ 4. n'NbVlVl"1 : .. , 
L~B'UU.n1f111~1ll4, 2547 

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

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

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

(u1~'i01<y'11l Qfll"Jilfl"tl~~) 
~,~IA'l'tllf~ .... ~ 



' ~ 
fllflf.IU1flrl 2 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

-

Mining Environment Consultant Co., Ltd. 
'"'""'1.,: li't'J i; If "-' tfoa.; 

1J"'iti-t1 3J'M>'1 Lil'M>L'l"'iil'M>L3J'M>t1 Ail'M>'lfftLLt1'M>VI ';110~ 
22135 '!flltm;~mv;n;'l11 7 LUJO 4 (U1\Ul'1Wl1,,1) LL'll'l~\l'l'r11J10 L'llfl1J1~n:i'.I n;~L'YlVi1J'rl1\4fl'l 10240 

1miv;,;" 0-2187-0908, 081-6573909 1mITT1 0-2187-0908 

ANALYSIS REPORT 

0 I 0 - - - .. mtJfl'Yh'l'YlEI-' EJ1L11EJ'VlitE1-'tJ1 -;i.,l'V\1qium~1iifl • 

TEST NO. 

REPORT DATE 

Lab-AB 040/2565 

March 24, 2022 

March 14-15, 2022 

March 22, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Result2' Standard11 

~ua::mh1113,1 (TSP) mg/m3 High-Volume Air 0.238 

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!!l!Jn1~L'IWm:;'l'l1 7 U!Jn 4 (U1-Ull"l'UT1'1!1) U'!J1~'111~ii1n L'!J91l.J1~n:il n1~L't1ViiJ~1'Ufl"l 10240 

1mf1Yi,f 0-2187-0908, 081-6573909 1m1111 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

-
Parameter 

~UL'l::ElEl~7'UJ (TSP) 

24 Hours Average 

March 14-15, 2022 

March 22, 2022 

Unit 

mg/m3 

TEST NO. 

REPORT DATE 

Lab-AB 041 /2565 

March 24, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result2' Standard11 

High-Volume Air 0.199 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 Chanta,veboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

-

Mining Environment Consultant Co., Ltd. 
""'""1..: ~'1 !V tf "" tfo"-' tJ"i'tH1 3J'M>\J Lil'M>L'l"iil'M>L3J'M>YI Ail'M>'l1flLLYl'M>(;l ;nn~ 

22135 '!favn1~L'n'Vin1on1 7 u.vn 4 (U1\Ul"l\<'n"lf1) u.'!l1~\i1'11JJ1n L'llfltmn:il n1~L'n'VilJ'llTl•m 10240 

lrrni'v;rf 0-2187-0908, 081-6573909 L'n'lffTl 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-AB 042/2565 

March 24, 2022 

March 14-15, 2022 

March 22, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Result2' Standard11 

~'U.L'l::EJthl71lJ (TSP) mg/m3 High-Volume Air 0.275 

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. 
ui-i;YI 13J~'1 L~"l·ne:J"LaJ"n Ae:J"6li'iULYl"Gl -;l1n~ 
22/35 'l! !l !Jfi1~L'nVm7'111 7 U!Jfi 4 (U1'1U'1\ITI'l!1) U'IJ1~'111'11ll1n L'IJfllJ1~n:il n1~L'n~lJ'\11\lfl7 10240 

1ml'f~,f 0-2187-0908, 081-6573909 1mt1'11 0-2181-0909 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 037/2565 

March 31, 2022 

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 

O I 0 --- ' Y!11J~'Yl.:l'Y1£1.:I £11Lll£JVl\l.£1.:11J1 'il.:IVl1~\l.fl7ff1"i"ifl • 
ii'11uf1~£J.:IL Yir.m1ntfmJ~VlinL'll@'I~ 3 

March 22, 2022 

March 23 - 30, 2022 

Grab 

Unit 

-
NTU 

mg/L 

mg/L 

mg/L CaC03 

mg/L S04 

mg/L Fe 

mg/L Pb 

mg/L Cd 

mg/L As 

mg/L Zn 

mg/L Mn 

• 
SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysls Result
21 

Electrometric 7.7 

Nephelometric 5.28 

Dried at 103-105 ° C 5.3 

Dried at 103-105 ° C 2,616 

EDTA 1,380 

Turbidimetric 1,513 

Phenanthroline 0.057 

AA-Direct 0.006 

AA-Direct <0.001 

AA-Hydride <0.001 

AA-Direct 0.012 

Persulfate <0.025 

March 15, 2022 

09:00 AM. 

Clear 

Standant
1
' 

5.0-9.0 

-
-

-
-
-
-

:S0.05 

:S0.005 

:SO.o1 

~1.0 

~1.0 

Remark : 11 1111il7~1'14~rnrnvni1~b~'U. (lh::L11'Ylyj 3) 1h::m111flrn::m·nmT~;.:ILL1'ilamJLL~.:1'2!1&i \l.UlJyj 8 Vi.111. 2537 

21 iei.:iiJ~u1im,- u7,;''Yl L5'14ll,-ei'14Laj'14,f LLei'U.~ LLfl1JeJ1'1'ilei~ ,j1n'il Lfl'lJ'Yl::LiitJ'l4 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 'llllun~~L'l'lvm;'l'n 7 uun 4 (U1\Ul'1WT1'1!1) LL'll'l~~T1unn L'llfl!J1~n:i1 n~~l'l1VOJ'l'l1'4fl7 10240 

1mi'l'in' 0-2187-0908, 081-6573909 1mff17 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 0 --- ' ~1trnm'Y1£h1 £11L11£l'Vl'l.4Eh'.11J1 ~'1'V\1~\4fl7R11"'WI 
' ii'11ufla£J'1Lfitiu1n~'Vlll~'Vlam°ll~~ s 

' 

TEST NO. 

REPORT DATE 

March 22, 2022 

March 23 - 30, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electro metric 7.8 

NTU Nephelometric 5.36 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,616 

mg/L CaC03 EDTA 1,340 

mg/L S04 Turbidimetric 1,555 

mg/L Fe Phenanthroline 0.090 

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 0.006 

mg/L Mn Persulfate <0.025 

Lab-W 038/2565 

March 31, 2022 

March 15, 2022 

9:30 A.M. 

Clear 

Standard
11 

5.0-9.0 

-
-

-
-
-

-
9>.05 

9>.005 

9>.01 

:::;1.0 

:::;1.0 

Remark: 11 :in~i-i1u~m111Viii'1~1~u (th::Lfl'Yl~ 3) 1h::mf'lflm::m111m1ti.:1LL1~~£11JLLV:.:1"l!1~ o.uu~ 8 Yi.f'I. 2537 

21 ~a.:i1.lfju1imi- u7lf''Yl LDu1111murwr1 Lrnu'1LLL'!tJa11~a~1l1n~ LL'l'1m::Lifou 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
ui-tf'n 13J\i'1 LD°"l'J1il"LaJ'Wn flil",j~LLYl"fil' \f1n~ 
22135 'l!!l!Jn1~m'l'm1-n1 7 LL!Jn 4 (U1'1Ul"lWT1'1!1) LL'll"l~\i1'11111 n L'llfll.n~n:tl n1~L'Yl'l'llJ'l\1'1Ul'l' 10240 

1mfl''l'IYi' 0-2187-0908, 081 -6573909 1mll'17 0-2187-0908 

ANALYSIS REPORT 

0 I 0 ca.,. ca.,. 6' ' 

mtJt'l'Yl\l'Y1Eh1 El1L1ltl'W\.l.El\ltJ1 ';J\1~1~'U.f17R177fl • 
... ... • Cl!. 

lJ7L1tu.'JJ1'1Lfl7thl'Jhl 

TEST NO. 

REPORT DATE 

Lab-AB 043/2565 

June 16, 2022 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

June 7-8, 2022 

June 14, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

. 

Parameter Unit 

~'U.L'l::EJEh'l 713J (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result2' Standard11 

High-Volume Air 0.250 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 



22135 'lf!J!Jn'~~LYIVrn;'l'11 7 uun 4 (U1\4111\4TI'1!1) U'IJ1~~1'1'11J1n ~'llflU1~n:u n;~LYIWiJ'l'l1\4fl'l 10240 

1mfiw,f 0-2187-0908, 081-6573909 1mim 0-21 87-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

-
Parameter 

~u~::m1~111J (TSP) 

24 Hours Average 

June 7-8, 2022 

June 14, 2022 

Unit 

mg/m3 

TEST NO. 

REPORT DATE 

Lab-AB 044/2565 

June 16, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consu ltant Co.,Ltd 

Method of Analysis Result2' Standard11 

High-Volume Air 0.204 0.330 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
tJi-i;'Yl 13J~" L~'M>ld"Hl'M>LaJ'Wn Atl'M>s.tiiHL't'l'M>Gf ;)'lnL91 
22135 'll!lun1~1'1'1Vin7en1 1 L1un 4 (m'14ITT'l4TI1!1 ) L1111~~1'1'11J1n ~'1Jflu1~n:u n;~m'l'i1J'l'l1'14fl1 10240 

'Lmfi'Yi,f 0-2187-0908, 081-6573909 'Lmwi1 0-2187-0908 

ANALYSIS REPORT 

A &.t .d IA .... 0 A """ 0 ._, 

ln1'-'Yl LlUIEhlLL'l!.J1.J'lUJ'U.1ffWVi'11\l.1 -;:nn" 

~11.Jt'l'Yi"mhl B1L11El'Vl'U.EJ"u1 i"'Vl1"'U.mR111fi' • 

TEST NO. 

REPORT DATE 

Lab-AB 045/2565 

June 16, 2022 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

June 7-8, 2022 

June 14, 2022 

SAMPLING METHOD US. EPA.40 CFR 50 

-
Parameter Unit 

~u~::EJEhl113J (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result2' Standard11 

High-Volume Air 0.275 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 



22135 'l!mm;~mvm'i'l11 7 L1Un 4 (U1'1.1ff1'1.1TI'l!1) L1'll'l~~1i.11.nn L'llfl1rnn:iJ n;~mvnJi.111.1m 10240 

1mi'r'irf 0-2181-0908, 081-6573909 1mAT1 0-2181-0908 

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 0 --- fi' mlJGl'Yl-l'YHl\l El1L11El'VIUEl\llJ1 ~\l'V\1'ilUm~T,"')"fl 
q 

ii11uflGlEl\JLYit.1u1nLt'Vlll'il'Vlim"ll~rl 3 
q 

TEST NO. 

REPORT DATE 

June 14, 2022 

June 14 - 21, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electrometric 7.9 

NTU Nephelometric 2.15 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,515 

mg/L CaC03 EDTA 1,460 

mg/L S04 Turbidimetric 1,448 

mg/L Fe Phenanthroline 0.052 

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 0.011 

mg/L Mn Persulfate <0.025 

Lab-W 039/2565 

June 28, 2022 

June 8, 2022 

09:30 A.M. 

Clear 

Standard
11 

5.0-9.0 

-
-
-
-
-
-

:S0.05 

:S0.005 

:S0.01 

:S1 .0 

:S1 .0 

Remark: 11 3J1'il7i1U~rnmvn.i'1 ~1~u (1.h::Ln'r'lrl 3) 1h::m~flrn::m111m1~.JLL1'iltfeJ11LL~..i"l!1~ o.uur! 8 'l'l.~ . 2537 

21 ieJ.JUDU1im1 u1if'r1 L5u111CJUL3Twn LLEJU~ LL~l.JEl11'ilEl~ li1n'il L~'lJYl::Li'hm 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A"-'1..,: c:o''1 Ii' d' "-' d'o"-' 

tJ"iti-YI 3J'Mi\I Lil'Mi L'J"iil1·~UJ'M>YI flil'M>'n'~LLYl'M>Gl \11n~ 
22135 'l!!lun1~L'Ylvm7'1'11 7 uun 4 (U1'U.!1'1'UTI'll1) U'IJ1~~1~1nn L'llfltmn:tl n1~L'Yll'lil~114m 10240 

lmfi111,\' 0-2181-0908, 081-6573909 lmITT1 0-2181-0908 

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 0 --- ~ 
911tl~'Yl.\l'Y1El.\I El1L11Ell'a\l.El.\ltl1 ';l.\ll'a1~\l."7R177fl • 
ii1lufl~El.\ILVi1mln~l'ill~l'itrm'll~~ 5 • 

TEST NO. 

REPORT DATE 

June 14, 2022 

June 14 - 21, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.1 

NTU Nephelometric 2.17 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,585 

mg/L CaC03 EDTA 600 

mg/L S04 Turbidimetric 1,372 

mg/L Fe Phenanthroline 0.042 

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 0.005 

mg/L Mn Persulfate <0.025 

Lab-W 040/2565 

June 28, 2022 

June 8, 2022 

9:00 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-
-
-

-
-

::S0.05 

::S0.005 

:::;o.01 

:::;1.0 

:::;1.0 

1/ .i A A tl "" tl ..: ., ' A .., ,.j Remark: 3J1~7i1U~llifl1Vhi>1i:.11~U ( 7::Lfl'Yl'Yl 3) 7::n1f'lfllli::n773.Jn17l~\lLL1~1iHl1JLLV...l'll1~ 0.1J1J'Yl 8 VU'I. 2537 

21 ~EJ>itl~u1\m,. u1if'Yl L5u117EJUL3Tulf LLEJu'1 LLtitJEJ71~1l~ -;J1n~ Lti'JJ'Yl::Luvu 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



' t=l 

fllfl~U1flfl 3 



' 
..... -------MINING ENVIRONMeNT CONSULTANT CO., LTD .. ------.. -

Carbon Monoxide (CO) 

Nrtroge.n Dioxide (N0
2

) 

Sulfur Dioxide (S02) 

: Total Suspended 
i 

! Particulates (TSP) 

Pan:iculare Matter 

, < lOmicrons (pM-10) 
l 

34.2 

0.32 

0.7& 

30 

0.17 

0.3\i' 

- I 
I 
I 

- I 

10.26 9 

0.30 0.12 

0.33 

0.12 

I -
i 

·1 

; -
i 
I 
I 
I -
I. 

I Ozone (03) l 0.10 ! 0.20 i 

0.10 0.04 

0.10 

0.05 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Pararosaniline 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

. Chemiluminescence 

i Lead (Pb) - - : l - - - LS I -

l j i Spectrometer .___ _____ ...__ _ __.__ __ L _ __,_ _ __.__ _ _.._ _ _.__ _ __._ _______ _.__ _____ _,, 
Atomic Absorr tion 

. ... mn 

'liilltlL't'lfJ 

. . 
: 1J1~fllfffltll::fl'S11lfl~'5'ff~U'Jtl~El1IU1.f ~'Jrlft ~,j'tln 24 l'UL 2547 

: • fli11~at111'U111Ui~ 

... ____________ .._.., ,~·------------·-------------



MINING ENVIRONMENT CONSULTANT CO.,LTD. 

. . . 
t.ilV11!1YflWn1Ynh1u1nni.nh~'1~U 

mw-rirhtt~R~~1p" •mmniniuh::um 

fl OU\ nui121 
ftlllH 

· 'tnhn 
f10umni1~mmnl-i1h::lmn1 11 

;il~ll .... 
1.h::11111 MlA . th:: um tl=nn th::um tli::um 

2 3 4 5 

I. if niiuua::,rr (Colour, Odour 11 11' 11' 11' 

and Taste) 

~111\1/JU (T~mpcrature) 
0 

2. c 11 11' 11' Ti 
, 

3. tn111il'lu rmmt\::~h~ "& S.0-9.0 5.0-9.0 S.o-9.0 

4 . flfln'ittut\::cno (00)31 
P20 11n1n. "& -t:6.0 -t:4.0 -t:2.0 

5. i:iltifl (BOD) P80 11 :11.S :12.0 :14.0 

6". 11utiiiiivnij11 lf'liil'ltif11if~\111P1 P80 · ' -- :Jl.S,000 ::Jf.20,000 '811.1'!.alUJ I 

(Tobi Coliform Bacteria) IOOJ.m. I 
ut1ti;iifonq11Ylt1az111'1rh-lti111 I 

7 P80 1. 11 :11,000 :14,000 

(Fecal Cclifonn Bacteria) 

8. 'lu19ll'1 (NO,) iim·.hn 11018. 1i 5.0 5.0 5.0 

lu 1fl"51UlJ 

1 · 9 . 1161J h11ilu11 (NH
1
)1tm-U-w ! 0.5 0.5 0.5 

j 1u 1flllll"l.l 

10. I YhHJn (rhcnols) 1i 0 .005 0.005 0 .005 

11. flfHll91~ (Cu) 1l 0.1 0.1 0.1 

12. iinifin (Ni) 1i 0.1 0. 1 0.1 

13 . mHmurr (Mn) "& 1.0 1.0 1.0 

14 . ~~n::n (Zn) 1i 1.0 1.0 LO 

15. 11flfl1uv11 (Cd) 1i 0.005. 0.005. 0 .005. 

0.05 •• 0 .05 •• 0.05 •• 

16. 1tilwv11-ri°if11at1'l!n11~utl o.os 0.05 0.05 

(Cr Hc:xavalent) 

17. l P1::ti'1 <:b) 11 o.os 0.05 0.05 

18. 1htJ11ti~l11Jfl (Toi.al Hg} li 0.002 0.002 0.002 

19. tr1l'lt'-' (As) 1l 0.01 O.Ql 0.01 

20. l'l!01 'llJfi° (Cyal'lide) Ji 0.005 0 .005 0.005 

21. nuJj°u111ml'li'~i1 (Radioactivity) I 

- fl 1 l ~ ttll!Hl'l'h '"t~·~ 1i 0.1 0 .1 0.1 
•w• 

1.0 l.O 1.0 - tl1Hn'lUfl1 11 

22. . .. .. .. , -..... 
0.05 o.oos 0.005 11"11'111flfl1l'l~lll'l::n'ri1"f"l.l~1l1J fl Jn. 11 . 

l'lt18;u.n.,111.1t1 (Total I 

I I Organochlorinc Pesticides) I I 



I 

c1A'11 

23. 

24. 

25 . 

26. 

27. 

28. 

MINING ENVIRONMENT CONSULTANT CO.,L TO. 

UlW..ln11111Ai~qRJf t1nmrnni~il1:::lllT1f1CIUH1'1ii1 . "111n11lf1h:low" fllllH • mna "Qlll 11'1~1Jf ..... 
Cl'tlfl th:unt th:&nn tl1:Uln 1h:111n 1h:111n 

l 2 ? 4 

;i~n(DDT) w 1t11nfo1n. 1 LO 1.0 J.O 

u1ew•nifteal'11 (Aipha-BHC) " 1i 0.02 0.02 0.02 

fll'lfllw (Dicldrin) .. 11 0.1 0.1. 0. 1 

6at11u (Aldrin) .. 11 0.1 0.1 0.1 

11JUfl lft a &f ua::1nlt11t1a e .. 1 0.2 0.2 0.2 

titleni•il' (Hept.achlor 

&Hcpt.achlor epoxide) 

tt1ut1!11 (Endrin) .. 11 'Wrr1:J11nt1l1t-nui~"1unnn 

I "11trreuiin1lfuf\ 
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fl l 'illl 'i'l\l -JVtfl t\UI l 'Vi t'l 1fl1fl1u 1J 'i 'if.I 1fl1 fl 

- Total Suspended Particulates - High Volume Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. LO, LO 

-No. 11 , II 

-No. 18, 18 

- No. 25, 25 

- No. 27 , 27 

- No. 35, 35 . 
.. d 0 

fl l'illl'i'l\l'llfl 'il::'ttflOUl l'ViUl 

l. pH - pH Meter SIN JC00085 

2. Total Suspended Solids - Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.06 l 3 

3. Total Dissolved Solids - Electronic Balance SIN 122851 0730 

- Hot Air Oven SIN B493.0613 

4. Sulfate - Spectrophotometer SIN 752Sl2006 

5. Total Iron - Spectrophotometer SIN 752SL2006 

6. Lead - Atomic Absorption Spectrophotometer 

SIN. 85 16 

7. Cadmium - Atomic Absorption Spectrophotometer 

SIN. 85 16 

8. Arsenic - Atomic Absorption Spectrophotometer 

SIN. 85 16 

9. Zinc - Atomic Absorption Spectrophotometer 

SIN. 85 16 

l 0. Manganese - Atomic Absorption Spectrophotometer 

SIN. 85 16 

REPORT: MM_N7: NAMSIN PATANA GYPSUM/2022/JAN-JUN/CAL.DOC 



AIR POLLUTION MONITORING EQUIPMENT . 

TISCfl lHvlllO~M., lHC. 
145 SOunt MIAMI AVL 
YILUHOI CLIYU. OH~ 
SU.Aff,9000 
en.2H.71tO TOLL FU& 
5f3'"7.t.00i FAX 
WWW.Tlscff-tMV.COM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-502SA 

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

9833620 
14'13 

Ta (K) -
p~ (mn\.) ... 

298 
74$.0-3 

••••===•=a:.==•=s==••=•==-~--•s:a21••=======•=-a~===••zs:-==•••••a.a--=-••••••======= 
METER ORF ICE 

PLATE VOLUME VOLUME OIPF DIJ:"F DIPF D!FF 
OR START sro.P VOL!:JME TIME Hg H20 

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

1 NA ~ 1.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4. 00 
3 NA NA 1.00 0~8830 7.9 s.oo· 
4 NA NA 1.00 0. 84-50 a.7 s .s·o 
5 NA NA l.00 0.6970 . l.2.7 8.00 

------------------- - ----------------~--------------------------~-----~-

DATA TABULATION 

(x axie) {y axis) (x axis) {y axis} 
Vstd Q&td Va Qa 

-------- --------- ----------- --------- ---------
__ ,.... ______ 

----------
0.9800 0.6945 
0.9760 0.9809 
0. 9738· 1..0966 
0. 972'8 l .15·12 
0.9675 1.3881 

Qs:td slope (m) ,.. 
intercept (b) = 
coefficient (r} = 

1.4030 
1.9842 
2 .tl.84 

. 2 .3267 
2 .8'061 

2. 02255 
-0.00092 
i. ooo·oo 

0.995'7 0.'7057 
o. 9.916 0.996.6 
0.9893 1.1141 
o.9883 1.1696 
0.9830 1.4103 

Qa slope Cm) = 
interoep.t {b) = 
coefficient (r} = 

0.8926 
1.2623 
1.4113 
1. 4802 
1. 7852 

1.2664·9 
-0.00058 
l.00000 

------------------------------ --------- ------------------------------y axis= SQRT[H20(Pa/760} (298/Ta)J y axis .. SQRT {H20 fTa/Pa}-] 

CALCULATIONS 

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

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

For subsequent flow rate calculations: 

Qstd = l/rn{[SQRT(H20(Pa/760) (29~/Ta)))- b} 
Qa.,. l/m{{SQRT H20{Ta/Pa)]- b} 
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• y-axis equations: 
Ostd series: 

Qa series: 

AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3/mfn) 

I-+-Qstd -.-Qa --Qstd vs deltaH j 

~flH(~)(Tstd) P std T a 
'1(t:. H (T a I P a)) 

1.8 

TISCH EHYIROMENTAL, INC. 
145 SOUTH MIAMI AYI. 
YIUAfllE OF Cl.EVIi, OH 45002 
S1SM7.9000 
877.283.7110 TOI.I. fRR 
513.487.9009 FAX 
WWW.TtSCH•DIV.COM 
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Calibratech Co.,Ltd. 
7i l 06-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi l L 120 

NSC-TISl- TIS 1702-5 
CALIBRATION 0030 Tel.(02) 964-6211 fax.(02) 964·5155; e-mail : calibratech. cal@yaboo.com, calibratech.cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Envir-onment : 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-2-00157-1 

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 : 0.0001 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 2017 

18 May 2017 

Akaradath Thippichai 

(28.5 to 28 .7) '' C 

46.5to49.7) % 

I 011.0 mbar 

Page : 1of2 

Jn-house method CAL-M2001 based on UKAS Publication ref : LAB 14 

faiition 5, July 2015 

Reference Standard Instruments : This cenification is traceable to the International Sys1em or Uni1s 

Standard Weights 

Cert. No Due Date Traceabj Ii IY 

E26J -E2624 (02162446 16 Nov 2017 National lns1i1ute orMe1rology (Thailand), (NIMT) 

Approved by : 

t Surachai, Prnmthong ) 

Technical Manager 

The Uncertain1ies are for a confidence probability or approximately 95% 

This cerificate.may not be repro!iµced other than in full except with the pri9r vlritte~val oflliC'Calibratech Co.,Ltd. / 

""'AL-.1'~031-03 -. -~ ._ ., . ,/ 
-:·.~ ·-----··· - .. .: ·· ·-- . ..: ... .... :"'--- ·- ··- -- ---- ·---- -· ·-- -· ·-· ··- --··-·-- . . ··-- .... -·--"' ····-·· -=~-'- ::~ ... ·;";,/'' 



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

Tel.(02) 964-{)2 I I Fax.(02) 964·5155, e-mail : calibratech.cal@yahoo.com, calibratech.cal@ho1mail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page : 2of2 

Result of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.001 0.0000 0.00011 

0.01 0.0000 0.00011 

0.1 0.0000 0.00011 

0.5 -0.000 I 0.00011 . .. 
2 0.0000 0.00012 

5 0.0000 0.00012 

10 0.0001 0.0001.2 

50 0.0005 O.OOCfl 5 

100 0.0011 0.00022 

200 0.0022 0.00@9 

This reported uncertainty of measur.ement was based on a standard uncertainty mutiplied by a coverage factor k = 2. 11 , 

providing a level of confidence of ai>proximately 95% 

Eccentric error Load test : 50 g 

·0.0002 0.000 I 0.0004 0.0000 0.0000 g 0 A 

A B c D E 

Repeatabil iry Load test ::!00 g 

Stdev. 0.00005 g 

· oOo · 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-2717-3000-24 FAX . 0-2719-9484 

NSC-TISl-TIS17025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +t- 2.5) ·c 
(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( j Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

~-
Approved Signatory 

9 August 2016 

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

This ccruficate may uot b<t reproduced other than in full. except with the prior ''mtten 

•pproval of th< head of Corporate Serv11.:e, ~ Equipment Cahbra11on and T,,.ung Service> 
- - ---- ------·----------------------

A 0050992 

·. l 
'i 

I 

~ J 
':" 

\·'i -. ~ 
>·" ·1.r 

:1 

'' 
'· .~ 

:,,• 
'· 

. ! 

' ::! 
'• 

.. , 

. : 



~. ,, , ....... __ ~:·__ . --~ 
: ·,. ,t ~· "'"'. . .. ·> .• ~~ ·' ";· 

~:~~·· .. . .., .. 
·" •. '"''" ~~·i~i 

~{1! 

' 1~ 

. ~ ... 

. \ ... 

'' ''; 

! 
i 

_, 

\ .· 
'd 

Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

~ji~ 

Cert.No.: 16CH1145 ~if 
Model: Page.: 2 of 3 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Model 

7418 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

Due Date 

15 Nov 2016 

18 May 2017 

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

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

2. Reference Standard Materials : pH calibration standard : 

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

calibration using glass electrode. 

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

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

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

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

Calibration Results 

Function : mV Measurement 

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

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

.; .. ~ 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

d~ 

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 

.. ·· 

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

Unit Under Standard pH Actual pH Actual mV 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N.:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Reading 

4.02 

7.01 

10.01 

This equipment was connected with Temperature Probe; 

- Model: 

- Serial No. : 
~~~~~~~~ 

Dimension of probe; 

- Length : 120 mm. 

- Diameter: 3 mm. 

Immersion Depth : 100 mm. 

Reading 

(mV) 

144.7 

-32.2 

-204.9 

Uncertainty of 

pH measurement 

(±) 

0.0084 

0.0093 

0.014 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

·.· 

Calibration Standard UUC* Uncertainty of Coverage 

Point Temperature Reading Error measurement 

t °C) ( oc) ( oc) ( oc) ( ± oc) 

25.0 24.999 25.0 0.001 0.20 

Remark : - UUC* = Unit Under Calibration 

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-

factor 

k 

2.00 

a 0769697 

f•il 

.. 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

http:liWNw.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: lllllHIHIHIH 
•SY1•09l'J002S• 

Object I Equipment : Electronic Balance I Scale 

Calibration : Single Range 

Manufacturer : METILER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL16090147 

Date of Receipt: September 27, 2016 

Date of Calibration: September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment: NIA 

Date of Issue : September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

CCW • 4192 -16 /C 

Page : of 4 

The c.ontents oft!>s cel1ifi<att may be published 0< reproduced 0< passed lo a U.rd party only ;n full, ""tePl wiUl the prior Wl'ltten aiiproval of U1e CaliOCauon Center. Mettler·Toledo (Thaiand) Ltd. 



Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

METTLER TOLEDO 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://wNw.mLoom 

Device 
Model: 
Serial Number : 
Calibration : 
Capacity: 
Readability : 

Al204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration · Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 9 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . 9 

Readability = . g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventlonal 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 .0.00001 

20 20.00000 20.00007 ·0.00007 
50 50.00002 50.00010 ·0.00008 
100 99.99995 100.00003 ·0.00008 
150 149.99997 150.00007 ·0.00010 
200 199.99994 200.00007 -0.00013 
. . . 
. . . 

Certificate Number : CCW • 4192 • 16 /C 

Page: 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 
. 
. 

Uncertainty Coverage Factor 

(g) k 

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§. ~ (;- {i· 

0.00020 ,,S;i:bi . ·~'. : ~ .. 
0.00027 -~~ 4.0'\ \.. ~ .. •' 
0.00034 *' -<cfoo 

. ;:. ~4 . 

. ·• ~. . 

.~ '~ =' / 

.. 
~:.. ~ ~ 



Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

METTLER TOLEDO 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

hltp://www.ml.com 

Certificate Number : ccw • 4192 • 16 IC 

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 314 of the distance from the centre of the load 

receptor to lhe edge. 

For Weighing Range 1 
Test Load 1 oo 

Position 

1 

2 

3 

4 

5 

Max Deviation 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

4 

5 

Max Deviation " ..... 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel : O 2723 0300 Fax : O 2719 6479 

http://Www.ml.com 

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 : 

Certificate Number: 

The calibration was performed by using Calibration LaboratOl)"s in-house calibration method # CP I W002 I 05 

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

CCW • 4192 • 16 /C 

Page: 4 of 4 

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 MEITLER 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 (Ca~bration No.0244) 

• Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand· Japan) (Calibration No.0008) 

End of Report 
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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. 0-2719-9484 

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 

8493.0613 

CH0-01 

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%. 

Tho s c:enifocatc may not be reproduced other than in full . e'cept w11h the prior written 

appro\81 of the head of Corporate Services 3 : Equipmen1 Caht>ro11<in and Tes1ing Services . 

NSC-TISl·T1S17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 
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. Equipment : 
., Model: 

. Serial No. : 

. ID No.: 

· Manufacturer : 

Received Order : 

"'. Condition As-Received : 

i Calibration Date : 

· .•; Reference : 

·: Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-05180C-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

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

-. .ff measurement method with Data Acquisition which connected with Resistance Temperature 

" Detector ( RTD ). 
~"J The temperature scale used was based on ITS-90. 
t ·, 

~ Condition of this result of calibration 

. ' 1. Reference standard instrument:-

!·· 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 
t't 

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 

,,_ 

Position : Ref. Std./10 No. : 

1 14RTD101 - ~ ----- -- - -· ·-------·-
/• 

a 2 14RTD102 
w 3 14RTD103 ---· -·-- . ··-· - ·---- --

4 14RTD104 
--~-··- - .• lo- ··--- -- - - -·-

5 14RTD105 
Probe Installation Details: 

a= 5 cm 

b = 5 cm 

Dimension of Chamber: 

D = 0.33 m 

W = 0.40 m 
6 

-·~·---

7 

14RTD106 
-·- -·- -- - --·-· 

14RTD107 
H = 0.40 m 8 14RTD108 

c = 5 cm 
Capacity = 0.05 m3 9 (ref.) 14RTD109 

· ...... ~ · ...... ~. '-· "• 

a 0759611 

f(,_• 
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,, Equipment: 
·~·\ Model: 

" Serial No. : 

'i~ ID No.: 
· Manufacturer : 
.i Received Order : 

·~-~ Condition As-Received : 

, Calibration Date : 

'A Reference : 

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -05180C-1 

\~;, Result of Calibration :· ( * ) Without Adjustment 

:~ Function of UUC*: Temperature Source 
I .. 

Calibration UUC* UUC" Temperature Temperature 
. \ Point Setting Reading stability uniformity 

( oc ) ( oc) ( oc) ( ± ·c) ( ·c ) 
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 103.955 I 103.688 I 103.960 I 103.937 I 103.6161104.597 I 

/'. This instrument was control by temperature controller Sigma, model SFN48. 

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

Cert. No.: 16TM1916 

Page.: 3 of 3 

Uncertainty 
Coverage 

Factor 

( ±•c) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

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

·: Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
'\ 
_ . temperature at the reference location which are observed at the same time or at as close an observation time as 

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

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

'.;,~ UUC* : Unit Under Calibration 

·.; Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
' ·.·; 

' .. .. ,i 

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

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

·31f~~:; ~ 1 .. ' . 

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-TISl-TIS 17025 
Ca-OOl7 

Environment Condition: Temperature 23 

50 

oc ± 2 

15 

oc 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Humidity %RH ± %RH 

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 (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57 407 

The standard for Photomatic Certificate No. 99113 and 57399 

....__ .. ______ ........ _ 
( Mr. Dumrong Boonsopon ) 

Person in charge 

,~.._nt•.W•O•••..._, 

( Mr.Nitinun Srihawan) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the lntemat1ona1 System or Units (SI). It provides traceability of measurement to international or 

national standard or other recognised national star>dard laboratones. 

The measurement uncertainty stated •S the expanded uncertainty which is obtained from the standard uncenainty multiplied by the coverage factor (r-2) to 

provide a level of confidence of approximately 95% It is determined in accordance woth lhe Guode to Expression of Uncertainty on Measurement (GUM). The effect 

that the results relate only to the •terns caliorated . 

This calibration cenificate shall not Oe reproduced excepl in fu!• only. without writ1e~ approval from SPC Calibration Center Co .. Lld 

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://~:sp~gro-up.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 0.001 3 0.0045 
440nm 

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 
235nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

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

Tel: +66 (O) 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 

No 

2 

3 

4 

5 

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

Cert. No.: 59032 

Date tested : 22/06/2559 

Instrument identity ___ G~B_C~----

Instrument type ----"-9"'""3"'""3"""AA~---- Name _________ ::.=.;;~~~~""""+.":;~~~~~ 

Serialnumber ______ 8=5~1~6~--- Customer 1i'hi'Vl L~'U 1b~m.i1rl'i..rvlufltJ~ L1'1tJfl~l~~i~ ~1t1~ 

Test Result 

Test Description 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 nm 

Slit Width, 0.5 nm 

Slit Width, LO nm 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

Reading in BC mode with gauze 

Difference 

ABS Reading on 5 ppm CU 

RSD 

Criteria 

< 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 

·.~~-~r 
* Write in the Criteria column Lhe Abs reading on the gau{~(~~iii~!{i'". ;: ... . . :--- .;.:,:(: 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

•·, ... 

Result 

372 v 

0.000 Abs 

0.20 nm. 

Date 



' ~ 
fllrlNU1flfl 5 



--, 
I 

....., 
I 

{ 

0 

---

---· 

·.:. :· .. :. 

i.'ffrln~ii&mrJU~"l~~~ <tfk~rrnt~~~ 
4... c:: . - """ .;,,. . • • w 0 .... .; 

<ta.;e.u-nm ta-a Laa w amiutuu. '1mt ft1'8tr~-i~-m 32-34/2s'Js ,. . 
q,r- ••• t 0 . QI> 41 ~ . J 
{NatJml'Wim~~ 81 L~1 '~~~""lTIT\ 

... <t 

• • • • . : ~~ ' I ~ 1V & 

1. 2 '\1H'lUfl1"ill'H mse~~1mi1''lQU~1niU'lmtftff1tmUn"ift1'-an1'I'\lM)Ufl11 50 Ui~1 
~ ""' ,, c: 

n~\mJan'UJUUGm~~i~1 
<II • 

• ~ I ~ ~ . ~ . . I ~ 
i. 3 'lH@'Wli1'ruti ~ fil!fl(l'H llnvtWlltU'H 1~etma NTiUl'l"t ft'Nfnl' 1ooijn.1111ni H 300 UJ\~~ 

11411 IS 4 ~ ' 4 

tl11l!U11 3~ !.lifil fleN.~~ 15 ~"ffl '\mffi11lJa'1'1LtltN'V8~00~11.lMtwnf\lHflU 45 8~fl1 mew 
v ~ ' . 

~lftLfii0~001H~ ·6..25 '\-i '\{j}Sft'l'UJ:t~'Umeotrh 100~000 antnf(flUMi 
,~ .... -:.:.ct ..... ...... ': .... :.e; 

1.4 '\mf'f,~mnm s t-s an 5 'l.f!.ln 2f1lF'ru'ruU'li'lfl"!>JUG1&~ 1h ~ 3 i-i - . . - . ~ ~ . . an s t~ ttl~W<JW"l;'l'1fl'Ufltrua.; lh 
• 

" "' • z, ' V 0 • 4 •e 4 • 4 d 4 A ~ 

1. 5 '\1f"fftffl~mm.riwtnJ1t1tlmUllll1 l 'HlJa~m t"lil 1'11 ua~ 1ta ~mtm\a.;~t!aanft1ummu 
.. v 

t .,. ct " • 
lla~1JOfiflji~nau 1flDirtnl"l~,,~ I ilM"S an 1 ti~ ~ . . . 

~~ A o d t a 6 ~ r 

1. 6 '\'it'lfltp:. t u~.un1nn L 1wa~}ls t nu 78. SS4 uau~<Jrt~H";t;;O'N 
"' ' " V' it' t ., • ' 'If A o , '21' M d 2'• O tt:I 4 d • • O l,r 4 

1.1 '~n1~1~fr1unru~na~fla~ltt11Uau1~u"iolfi1Un1~~~n1~ ~1nuau'li.il1UL~~~~t1n ., 

"';1., ~i ... °' -:,, . z, • "' """" .... 

1 . s "t1r-a~aurrsim.Ja .. m1Wllil'iltJi'f 1Ulfflfla'\ 1ru.fmtlfN1UP11llfl'l1Ut lW1~a'llmJan~'l6..: .. nu . ' . 
¢ f S ·· r 1' 4lril ~"P • A 

i . 9 n1mpJ1rn11~1'11ffi~1'trtud~u"i'Uft1u nu 30 fW. /1nJ . 11&:'\'tf·n'\uma11Wa1~ 

"" .... 4 

tf{1..;~-ml~1 ~m+H1'i 

t :.ra o 

'l 1lffi~ 'l fmtii1-inH 
~ 



-2-

.. . 
~~ ~ ~ 4 - • 4 ~ - • ·- 4 · ~ . 

2.2 ~r1n~~~un1~~~~t~~~1n~i~a1nuDtt~~Ldflfl.naifru~11 1~u~11"1~a~~uu~1~1ru 
~ . ~ 

O A ~ · ... "!f .iQ. 4 t <.l'AV 4 ~ . 
~')flfl1~~1 ~ U.U'\M~fll'i ~af.ltl'llt ~ mttl'lllJ L~Ulf1t1Ufml1i1~~tnrua0Ul 1'8'1'1 ')0flifl"i~lJfl1'l-n1 ~ iruu-.J 

. ' . 
tL~~"'IU!N11'U1-tlU1UU~~ .. ~l1~'.U1~11l'lfrl '\~·1w1fl~f\1~ithliU11'\-) Haa1n:tTI11'~ 

• • 
t:r - A 0 ... • C# 1' " t 4 ~ • II' 

-~ila~mw~an1"in1 t tru&~~11J1l1d~1a~l\l~'i1tJn1, ua1uni.., ~ lff!'LlNft111J t ~w;au11n1~i 1 ~~ ~ 
~ . 
4 t d 0 A ' 

auooun~~~1~Ul101,~atu 

• • - J "" ' "' ,, ~ ci . ;, 
~ 1u.1€NU~fl1'}i11 t UlNiU,Ufn'l L uamml.la-J~..Jmrn m;~a11omn94-sn17lJa~OUHan-;~nm~oo~e~ 

' I ~ ct • ~. '\#" 4. l' -4 ~ t:; ll ~ 

fllJflT'j i 'l.lam.mlJfl-:i'lmtl.1~~--1u1N ·1uu1mnmrn~1tMLti..Ju.1~'1rnJ Vfi1Tilll·1~i1tr:n11 L tni11m1il )~~u 'lflaurnia-u 
\f tf I I C" 

2. -t 'i..\ll11m~1.1~1nn~Vtu',~.J.l1"i.r.~..;m.,"l m1111n-1~ir1 L mlcHuiu.~1¥1'1mttm~1u~1,~l~lWi.11u 
l ~· -. " -- . . 

~ " ~ ... .,, - - ..,. ... -----~ ,, 
11lN1Ufiftfl'f!;TI11'1'1lll 1M8lJ ln81Jll~'\1rntN1UHaOT5'fl11 UU~1U'\\Rf1UfN1W'iBU1UU.~&Lm&a-tll 'lfma11 - . ~ . 

... 411 4 "aol' .... • :r.., . .. - ""It ~ 

!tfl?;fl'1llll"HlD'1fl."ili":imITT-1UlUJ 3 1J lW'i"lfl"lUll'l.ftnKJ1UU1mN~n111~ '\Ml.n"10Ere HJtJ9t'lfNfl1"i • • 
~1 ~ iUfl1"iUa~ii1Unl~~1,l. Wfl1~001.; L m..:wct\~'11W1 

f '!!' • 41l'f--- ~ 0 '5 0 ~ . " ~ .. 

2 _ 5 n·Hmllllf11"l'ltj L 11~uw11a-.nn~u 1~naTI11. mJp"lu1' ,.~i'lv~u 'Nua~ i mID<i•v~ 1<JUft'IO-.l 
, . 

0 • ~ ~ ~. ~ ~ , • ' 

. 01~~1~uu~1\U!~iinmu1~n1,ua~fJUffan1~ntr\ua1un~1uu~av1aKazurnuf~ilflaall 1"11t11nau 

-. 
.. • 'I 

'i. 

-..., 



' ~ 
ftlrlNU1flrl 6 



·: .. ····: 

~~-- . .. . ·--.~~ .n'.tp,u,:1~~\J~~ . .iwW..lli 

. . ' . 

· ·"< u9!f::-·d~:I•~~ · . . . Ff·t9~lt·g-1!:U •U, 

. . . • f\wlitJb41~~'"~1 · ~~~ 

·U.fl~~~~::i{lfh.iL~AEI ;.~'l~nQm.'J1HL1YN~1nmu 
uj£r.Mf .:3 ·M'JP11J. 2529 ~<J~~f.IRLa~.OiOSs2904443~ 

. urincliaPrniitYr'Tlln,,.'11w:inR,ni:r.\:i~M~ · .N· ·: -rwra~1m1 · . Md 
t Sru1Gvl \Jlml L111ll0411inufw'i~ann \iitlfi . 

2. rm.un1~~$i S· fm;.- ~1~S~il~o1~ 

. 3. VNl{11lT:lJi . ,..m~~~U/ · . .. < 

, .. ' . ' 

~~~~-·~·· 
4. ~WM:djfk .. l.oo.otOQ0.00 \(m ~ ~~ii~ : .. . . . . .· . . 

5. ~~'lYLL*t~.~~~ :10't~· 57 {~~ -~Q"~~ Ll?rN .. ~i\.iLmlO. l!Jrilll)¥l 
I , . ·•· • • . • • -• 

fll'31Ymmr'IW'\1/ 

· · · s. · 'l"fll'tlfc1~tf~&4ii.l~ !i~~uo; ~~11NJllii~i1i~1~an#i1\l~,v~4~afti1'n~ 9~,~ 2··· ~u\i : 11tttiia1ui'l~ 
· ui!Jfl:t~.a~ntnn~~·· . . . . . · . : .. : . . · · · . . ·. . · . ·. · · .r • 

' ·· { 

.. 
.. .. . .. 

:·Lf: .. 71; 
.. . (t.rl~Lmlm' 'f'l~Lff~1) 

\~1"1!M:\UW · • .. . 



. . .~ ,-

Yi E1009l2eb066299. ' . .. .. · · 
. ~ . . 

~~~~ 

. · ~114lii~PWni1~'l n1::YrM:n 

. .. . . . . 

vul'1-mtrnJ ~ooW;i4ftE>iU1£N :~tMl E1Q091Z20066299' .. · 

1. t:l~~~L~~~~~1~tPUNY! , ~~ilaqt.i.i i~. ~ftfi~ · .• . 
... ,., · .. · ···~ .. ~ .. ~: ~ . .. . .. · .... . ,'~ . . ./ 

~in~ 1i;i1An;Ll.;(~URWBfi'1'™ ·f)~.m· 21"amt)\l tiltfVl ' Lal4,Lact~, 

w~ulw i51iiJl uf~ a;1 ·~1~,~~~d[~4(~ultJi~w tmm· .·.· ·· <•. < . 
.. .. 

'· 

L~lltw";ou'6l1\l~•1nalit1~~ .. c~ ~(~111Ft.U: 2s311 . . .. ; 
. . ·• . . . ' . . ' •· . . - ,, .' ·.,. .: -::-/~ 

2. \l~t!1~~~.m~~: 2562. -: ": . . . • . ,, ; I . . . . 

3. '1\l~Am1icuwi1~1~a~fa1~ffm~1t1'~~~~\'JW~i#~~~itu~1~" oll~\1,~~~l<"'-mt~1'$ · 
. . . . ,.. ; __ f. . ·, . ··.~~>' .. . '.'.'..~("'.· ::·· .;~;··; ... ; . 

... • .. 
,o -::::: M 

.. ··.· .• 

::-· .. :···· 

·, ... · 

. . ·.-·-:· 
. ~ . . . . 

: .:.· ·.· ~· · .. 
-: .. ·· 

. ·. 
•.:.: .· '. 

· ..... -. 

,.:~· 

~··· 

·.;;;·.\:.I 



...... ~.~-=~!!~~ 
.. 

···'L'~~~-~i~~~~~~,~: 

F ~[ 
. t1~)_;\:;~-~·~~·~~-~~'.{U: :~ . ... . . 

,·· :·. -: 

... :·· .. ·· 



.., 
' , 

.., 
I 
I 

; .... '. 

IL-~~,~-~i':!~~~;_:;·~·· .. ( •· 

H-iifn~~~.,hi~ ' 
;~;(,[.· ·"'· .ri~·~~:\(. .:- · 

. ·. ;... ....... ··· .. •·:. 

~:!:111.li&4EL.F~ 
. . " . . . . ;· ,. 

. · .. ; 

. :-; :·· \ : .. \ 
.. :-,; ·,• .·· .. ··,':': 

·-·:··· 
',• 

~:{:.::·!.:.: ,:::·.:·.:.: ··· .. : ::.:· '. 
. . . : . :·>: ··~:: ·. . . •. 

•::. : .: . :.· 

. ':· .:·. 

. :;· . 

. :· .. :; ... . ·I": 

. . .. · . 

. . . .. 

.'.·· 


