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1m:::m\?l '.i m '.i~ IPl\?17:W\?l '.i1'i1ffelUHM'.i::: 'Vlu~ .:iu 11P1 r.fo:w~ nm'W\P"l 1 \P"lf.Jffltl' m1'W'W 1LJmmm:::uH'W'Vl7 'Vjf.J7fl'.i1i'.i '.i :W'lf7~ 

.d. 91 a,, ctd Q.l d .c:.t 

1m::: ff.:JU1\Pl1:'lel:W \?11:W'n'W.:Jffel'Vl 'Vlff 1009.2/6810 M 1'W'Vl 2 1 :W'Wlfl:W 2566 

I., 
1.2.1 n~-:.1lr1·a-:1t111 

1m.:Jfll '.i l171'11"el.:JU'J'H'W~\?lff7'11fl'.i'.i:W'lf'U\Pl'H'W~'W l~tl'eJ\?lff1'11mrnneltr! 1.:i '\Jel.:JU1 li'Vl Uel'Vlel.:J 

ffm ~1fi1P1 i.:imi~m.i~ 9 ~7U1:'lUel'VleJ.:J . rl1tilel'Vlei.:iutr'W'll'W i.:i1111P1t1\?l '.i ~\?lil UH'W~illJ'U '.i::: l'Vlfl'lJl\?IHff1'W cu 'U q cu 

l:50,000 '\Jel.:Jfl'.i:WUH'W~'Vlm '.i rl1iU'J11Pl~ L7018 '.i:::17.:J~ 5043 I m-i ::: 5044 II 11Plf.JelQ'.i::: lf17.:Jl~'Wfl1 1PlU'W1i.:J~ 

640-642 \?l :::1'Welelfl 1m::: 1~'Wfl1 1PlU'W1'Wel'W~ 1933- 1934 t'Yi'U el ii1del~vr.:ilf:W\Pl 222-0-81 1-;i ('.i'U~ 1- 1) 
" 

fll '.i fl:W'W lfl :I.Jl~ell~'W 'Vll.:Jl.,Yl~i'W ~ 1 m .:Jfll '.i 1 \Pl f.J'VlN Hlf.J'W IPf 'i17 fl,J.:Jlf 1\Pl~\?l'.i ~\?lt11 'U'Vll.:J 'l~ \?17:1.J 

"' o "" a. .,, 0 
"" "" I ? I ~ I "' "i 'Vll.:Jlf'11.:JlflJlf.Jlj;'j'\J 11 lff'W'Vll.:Jelllilel l:Wel.:J~\,l 'j \Pl\,lt) -tJllilell:Wel.:J'Vj'l:Jtll j;'jfl l1J'W '.i::: f.J ::: 'Vll.:J1J'.i :::mw 25 fl !1:'ll:W\?l'.i 

lf7 el~.:Jn1m:w\?l'.i~ 8 l +580 l:W\?l '.i ~.:Jl'U~f.J'Wl~'W'Vll.:Jfll'.il~'W'Vll.:Jiu1il'W'Vll.:Jllf.Jflilf.J'Vll.:Jl1'Wvifl'\?l ::: 1'Welelfl~.:Jlll'W 

l~'W'Vll.:Jlf1;'11.:Jll~'W~'Willf.J'l'W'il.:Jlf1 \PllflJlf.Jlj;'j'\J 121411l'W'.i ::: f.J ::: 'Vll.:JVfl'U '.i::: lJ1W 12 n1m:W\?l'.i ~l'U~f.J'Wl~'W'Vll.:Jiu 

1ilm~'W'Vll.:Jlf1:'11.:JU~'W~'Wmf.J'l'W,i.:ilf1 \P"llfmm1:'l'\J t. 245 1rn::: V11.:i111:'11.:i'lf'WU'Vl'l1mm1:'l'\J el\?I. 4040 vnu'.i :::mw 

2 n 1m:w\?l '.i ll"'1l~'W'Vll.:J~ el iu\?17:Wl~'W'Vll.:J 'H 'Wfl1:'lflU\Pl 'el\Pl tl fl'U '.i::: lJ7W 1 n11:'11:w\?l '.i M.:ii'W~'U '.i::: 'Vll'W'U\?l'.i vr.:itl . 
'.i 1:1.J '.i::: f.J ::: 'Vl 7-:J fll '.i l~'W 'Vl 7-:J 'i17 fl t) llil ellijel.:J'il.:Jlf 1 \Plel \?I '.i ~\?I t11 U tJ.:JJ'W ~ 1 fl '.i .:J f17 '.i "I \?11:W ~ ii flri71:I.Jlll"'1vf .:ii'W . 
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lu'ii'lfl'H011 
fi1va'lua'¼'lP£>li£'ll•uta1uilii4~;a 

d - .I ~ ~nu~all!U'11l1DU£1m'!l'1ul::'111UUA'S 
LJ -iuitlm11uuC11'UL'Ull·Uhui'in-2 
LJ ~'Uflft1'UDU?.ll'll'l!'U'1'i'lh~LA£» 

gls/lNO. tla11,Hila / l' l - 1 



v1>Jn tlvn,,-,ffo1 ;S1n'v1 

' 
1.2.2 011v11ttA'W-!il'W 1~a111i1.h.1~M 1 fl'l-!ifll'l 

~.cs o a 
1) 11ifll'l'Ylll'l11-Hl-.1 

1~t1'iJ~~11ih.1 fll'.i'IJ t11t1fl1l:Uf11'i-:i'Ut1.:i1-11! 1 Bench m1mr .:i11~'1~Jutttl' 1m:ut1.:i ili'l tt'ff .:i1nu 
~ ~ 

9./ I :. 9) 11'1 I 9./ I 1 o, j/ 
IO l:U\91'.i fl11:Uf111-:J'Utl-:Jll\91'1 ~'1J'l-.!f111-:J !:U'l-.!tltlf111 IO l:IJ\91'.i ~tlfl1'l.JfJ:Ufl11:U'11~'lf'l-.!ey~'Vlltl (Overall slope) 

'Utl-:J'tt'U 1!'11:Utl-:J ili1nu f111 60 tl-:Jffl 11:u1il~1U~tlf1~'1-.!ll'1~'Yllf11'.i l\91l tl:U'tt'U 1-:Jl'l-.!~1tlf11'.il'iJ1~'.i~ l'U~~1tl Jack 

Hammer 11'1~'.itlBackhoe 'li1t1'1Ufll'.iU1'lJU~-:Jl1'Ul-:Jl'I-.! 'Yllf11'.ii:..l~\91'11'1-.!~'I-.! 1~t1'l~rnrn1~i'.i~l'U~'IJ'Ul~ 3 i11 
l'iJl~~ f1 10.9 l:U\91'.i l~ti.:iunmru 80-90 tl-:Jffl !~tltltlf1U'l.J'l.J'.i~tl::: Burden u n mru 3.2 l:U\91'.i U'1~'.i~tl~ Spacing 

u '.i~mru 3.5 mm Hi\91Q'.i~til~ i~mi:u~u'1~uti:u 1:u1uv:uiu1\91'.i'Vli:..l'ffm11tl'u~1"lm iut5'\91nd1u 94 : 6 1~v 

tl1m!n illmru~H~ti'.iU'.i~:IJltl.! 27 nfonf :u U'1~'m :1Jltl.! fll'.iH1\91tl'.i ~l'U~ iumn~l'U~ll~'1~f1f .:iili1nu 81 
~ q 

n1 '1f11 :U~tli .:itt1~ri1.:i 1~ t1'!Tuci1.:iey~m'.i ~ l~'U 1 i:u~iilu i 1m~~ 'UU'1~~~'.i~lil~~ 1tlllf1Ul'W~lU'lJ'l.Ji .:im~ri1.:i 
~ ' 

o ~ Q.I Q.I 1 I q Q.I g) 9)d 1 °'"' 1" °' ... 'l j) 'Vllf11 '.i'.i~l'l.Jm'l-.!'1~ l m -:J ~tlf1tl'l-.!f11'.i'.i~l'lJ~'i)~'i)~l'iJll1'Ul'Vl\91 '.i1'iJ\91'.i l '1-.!'.iff:U 200 l:IJ\91'.i 11'1~ l1fl(Ytljltl.!l\91tl'I-.! l1 

i~uiufffij 500 l:IJ\91'.i 1~vu-:lvii~'iJlf1fll'.i'.i~lil~'lJ1nrutt'Ul!l1:Utl-:J mnn'Um~lnajinuiu 'i)~H Hydraul ic 

Breaker ~~ Back Hoe rn1:::m~U'Vlf1 l~tl'1~'1J'Ul~U~1'1J'UlUVtltlU-:J h.:i hH,u 4!.:itiV'ttl-:J'iJlf1J'U~1m.:im'.ilU 
~ 

'Vll-:J~l 'l-.!'YlrYMu1 :::mru 500 l:U\91'.i 

2) fm'lclfJ1'1l!m1111mi'h>-.1 

i:iJnm'.iHtl1'1'Uf11'.il'll!l1'.1Jtl-:J 1vlt1.:iu~iifll'j'l~tl1~~'W'.i:IJlff'l-.!V1mht~t1.:i'lu1'1J\91!'11'.IJNU':i l~tiifo.:i 
Q.I _?( .. 'I .d Q ~ g) I I ~ 9,/ I 

num'.i~.:im:::mt1'1Jt1.:i~u'1:::t1t1.:iV1m~'IJU\917:U!tYUl'll-:J'IJUtr.:itl'll'UU 1~t1'iJ:::~~wrnti11Jut1uu~nf .:i'lw1h.:iviN1u~:uw 

1~v'ltt~~tlTvJniu vrn1ui u~ii~u\91n 

' 
1.2.3 rro1:tw~o,11"Un~'Wina11,11fl1-!1011 

rl'm1ru~nnH~~'U.fllt1'lu 1m.:ifll'.iU'j~f1tl'lJ~1tlJ'U~lil~'Yllll1:LJ 'eM ~lO'l.Jf1tl-:JlU~tlf1~'1-.! ~ln 'l.J 

fltl-:JU':i fl'l-.!'¥11'1-.!'l.J fJ'.i ~'l.Jltltll 1foin\91::: f1tl'U h.:i 1:iJ-nu ffl'Wf1-:Jl'U tf11ti.:i'l7.:i h.:iciiti:u h.:itn'lJ1fl~'eJUf1'.iW irn:::~ 

1.3 
' ~ 

fll 'j ~ll'U'I-.! fll'.i ~~\91 1:U\91'.i 1'iJtltl'l.JfJtl.!fll'l'lir .:iu 1~~tl:U 'ffl:IJl'.i tlU'U-:J hi'i.:iu 

fll':iYl1'1iHHlUfll':i'Ull'lmYIUlillYl':ifll':i'lle>-.1t1'1-!Utl~Uli't'UHtlf11'~YIU~-.lll1Ylile>ii 1~t1l'll-:J 

u11'i l'l~lli f11l l'iJ ::: '¥11 fll'j \91 '.i 1'iJ fltlU U'1 ~ 'j 1 tl-:Jl'U'Utll,j'1 f1 l 'j il6u1i \911 :u:u 1\91 '.i fll 'j i1t1-:Jfl'l-.!U'1~Unl'UJ:..1'1 m ::: l'l 'l.J 

~ .:iu1~~t1:u \911:Utitiu l'U'Uti.:imm m '.i"I ~nrnu~ H 'l'lf t1:ul'Y.:i1irut11l(Ym11'1~'eJUtY'.i rn 'lu m 1u 6 1J1i 

\91 fttl~ 'iJ'l-.!l fl'l-.!tlll 'l-.!~11 'I-.! 1'1'11-:J fll 'j II tf1 'UU'1 ~ fll '.i ~ll'U'I-.! fll '.i ~ tl l U 
' ... ... ., 

f111' YI YIYI 11.JYl'i 111 tl'elUflWil l'Vi tl'-.1U 1YI ti e>1.J 
q 
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' "' 

tll rrnll 'U ffm'U 111 ~ rwu m1 m1~ 1 ~irn fftl-:J 'l'U mi l'U 111~ f1tl'IJ m 1 'W f tJ :wl't'-:i ff111 i:-n, m1\Pl11'il1~1ill vrnvi vu 

num\Pl'J 2J7'U ~ n111'U ~ 1~vii11 t1"~1B ti~ m 1~~\Pll:W\Pl11'ilfftJ'IJfJW m'W ~ -:1111~ "'tJ:w i-:ilPl 111-:i~ 2-2 

fll':i flfft'll':ilfJ-3 lU 'YI 1-:J'IJ 11:1 'Vl~lli f11l 1'il~'il~l11'J ltlHU ~rn f11'J iJ6lliilPl 1:IJ :IJl\Pl 'J f11'J 

i1tJ-:in'U1m~11n'11'lJ~rnm~'Vl'IJ~ -:i1n~ii'tJ:w 1m~ m 1 ~~IPl7:WIPl'J1'ilfftl'IJfJ wm'W~-:1111~"' tl:W1l7'U1'U 2 tl-:i1il 1~tJ 
,, 

o I .c:!:f ~ I 

'U 11ff'U tJ\Pl tJ nm~ \Pl ff1'11 nn :W'W 'U il'UI m~ m1 rn:w tJ-:im 1m~rl1t! m1'U'U fornmm ~w-i'U'Vli' 'Wt11m1i11 :1J'lf1~1m~ 

~-:i111~"'tJ:w 1m~Mil 1t1-:i1'U~1~t11~tJ-:i1~tJ"W'il11w witJ 1111 

rl111i'uwrn f11Hlll'U'U f11'J~~\Pl1:IJ\Pl'J 1'ilfftl'IJfJW.fl1'W~ -:Ill 1~"'tl:IJ 'lm~tl ~~ll'U'U mi1J 'W 'ft'. 2567 

'Utl-:J 1 fl Hf11'J vi 1m i'.i tJ-:iu -i i1 'U ~ \Pl ffll'I m rn 'li'U ~tt 'U ~ 'U 1~ tl~ \Pl ff 111 m rn flt! ff f 1-:i 111 ~ 'Vl 7'U u \Pl 1 rn 'lJ ~ 

33727/16537 'lltJ-:Ju11:1'Vl titJ'VltJ-:i~m 111n~ uff~-:i 111l'U\Pl111-:i~ 1-1 

' ' ,et O .C!it, .f!l oC). iJ O t::it. 

Vll':iH'YI 1-1 UHU fll':ivlllUU fll':ivlv!Vllilvl':i1'1lU'fl'IJfJW.fll'YHH1!1~HHH-I ( ':i~fJ~Ylll UU fll':i) 

'II e-:i 1 fl ':i-3 fll ':il'l 1111i'.i e-:iu -i 'HU a 111 u-m fl':i ':iil'lf U vi'ttuilu 1 ~ a a 111 m11 fl':i 'iii fl a u-~1-:i . " . 
'U':i~'YllU'U111':iH'l'IJ~ 33727/16537 'Utl•:JU1'H'YI 'Utl'Yltl-3Ht'll 'lllflvl 

.. ,l-;i.:imrn'h1ihm11 ii 't'UI. 2567 
·nt1fll1\rl1-:l\)'1YI fl"lUJtl 

:II.fl . fl.'l'l. ii.fl. l:IJ .U. 'l'l.fl. ii.ti. fl .fl. 11'.fl. fl.ti. YI.fl . 'l'l.tl. Ii.fl. 

I. fl O!fll'\'Hllfllfl'i'\.IUJ'Hllfllff 2 fl f ~m - - - • - - - • - -

2. 1~.irniY u~ 2 fl f ~m - - - - • - - - - • - -
.:, "' 

2 ft f ~m • • 3. 11'.Mff'\.lff~IYlO'\.l - - - - - - - - - -

r 
4. f)O!.fllVl'\.11 2 ft f ~m - - - - • - - - - • - -

s. fl lllflli'W1fllfl'i1-mi;n1-n.h~mrufl11 I fl f ~ftl - - • - - - - - -

6. 1~.irniYv~i'l.ltrm1.11J1~nourm I ft f ~Jtl - - - • - - - - -. 
7. fllHln lll:'fOUIJ19lrnU"1 2 ft fo'tl - - - • - - - - • - -

8. m1i9lv11111Jn'\.1<1 2 ft f ~m - - - - • - - - - • - -

nm 'IJl'l:l'Vl 11:w-d-:i 1~'U 111rn'Uuj''U..,;' fltJ'Wi"u'Vl'U\91 111n~, 2567 

* 'lf1-:Jl1"1~11'U'U f11Hl'J1'il1~11" ~'il~l11'Jltl-:J 1'U"l '11"1fJ1'11111 . 
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' ""' 'U'Yl'YI 2 

' ""' ~ 
Ntlfl1~'Yl'lJtf ,Un~HHlil 

2.1 0 "" fll'Jvll!'W'Wfl11 

f17'j ~\?1\911 lJ\91 'j 1~ ffti'IJ mn.Jgilli \91 llJlJl\91 'j n ui!ti.:i nuuftrnn1 'll ~m m ~'Vlui .:iu 1\?l "'tllJ i m ~ u~ 

fl l!ti 'U f)l'j 1 flH nwvi 1mflti.:iufn 'U tl \91 ff1 lT m rn 'lfti \?I 'H 'U tJ 'U 
q SJ 

et , ,., QI d 
rvre:i t;1 \91 m tt m rn n ti ff 'j 1.:i ·1.h ~mu 'lJ \91 'j m 'U 'Vl 

33 727 /1653 7 'llti.:i'IJ1 '!J'Vl 'Liti'Vlti.:it1m 111n\?I 'Vll.:J'IJ1 '!J'Vl~m n1:11"I i~~11uu f17'j\9J'j 1~1Jti'lJf17'jtlgilli\911:1J 

lJl\9l'j f17'j "I ~ i~riitt'W\?l t\?!Uffl'U n.:i1uu 1vmuuft~UN'U'Vl7'VW7m1i'jrn'lf1~m,~i .:iu1\?l"'tilJ \917:JJtttl'.:iiYti~ 'Vlff 

QI d a 
'Vlff 1009.2/6810 ft.:J1'U'Vl 21 lJ'WlfllJ 2566 

2.2 Ntlfl11~111HH)'U 

~lnf11'j\9l'j 1~fft)'lJf)l'jtlg 'IJ1i \911:1.JlJl\91 'j f)l'j if t).:j f1'U! m~um 'Um, m ~'Vl'l.Ji .:JU 1\?I"' tllJ iu 'j~U~~ l!U 'U f)l'j 

~ ' gJ tl .d l'YHlt;!\91 ffllT m 'j lJ ntiff'j 1.:J 'j ~'Vll'U tl\91 'j m'll 'Vl 

33727/ 16537 'lltl.:J'IJ1 '!J'Vl 'Litl'Vlti.:Jtlm 111n\?I 1i'.iti1u~ I 6 'i.]mfllJ 2567 mmrnffitlNM7rn'j1~ffti'lJl~i.:i 

'jlUft~l~f.J\?I i'W\9ll'jl.:J~ 2-1 

2.3 

~1 nNrl f17'j m 1~ fftl 'lJ f17 'j 'U gm\91 llJlJ l\91 'j f17'j if ti.:i f1'UU ft ~U fi1 'U Nft m ~'Vl'IJ i .:JU 1\?l "'tl lJ i 'U 'j~U~ 

flltti'Uf11'j 1m.:imnilmi'.iti.:iu'iM'Utl\9lfflttm'jlJ'lfti\?IM'Utl'U 
q ., 

33727/16537 'lltl.:J'IJ1'!J'Vl 'Uti'Vlti.:itlm 111n\?I 'V-l'IJ17 11~~tluV11.:i 1m .:inwvi1mi'.iti.:ii'U'lh.:il?i'u ~.:i~1nm\9lrnU"I ~ 

n1tt'U\?I Hri1uittajV11.:i 1m.:im'jMtlg'lJ1i\911:1Jtid1.:im'i .:ir1-f \?I tl'j ~nti'lJf1'lJ'lJ1'!J'Vl 1:1.Jii.:i 1~ui1'jti'U1irul'l miuciTft 

U'Vl'U\91 1llf1\?I ~ .:J!~'U'IJ1 '!J 'Vl~lli mll'Vll.:J~ 1ui .:J!l1\?l"'tllJ l\?l,ttfl lU'U~'U 1!~ V1f1'1JlJ1\9l'jf)l'ji!tJ.:Jf1'UUft~um 'U 

Nftm~'Vl'lJi .:iu 1\?l"'tilJt~lJt~ lJ uft~V11.:i 1 m .:i f11'j n1~ .:Jfl 11uu f11'j 'D\?l'l'l 7\917:JJlJlm nu~ ri.:ir1.:i i,J~ V'IJ!tiu itt' ff:1.Jmru ., 

ri1um.:i:1J1\9l'jf17'jir.:J i,J~ f17'jtlgillitt~ti5.:i ll.l~.:Jt 1mtlij'IJ1i t'lf'U 'lltym m'j!ti.:J~ U'U'Uti.:JHhltp~tiQ'lJ1 mu 

in"'t~ u.:i1~v1n'lJf17'j~ltti'U nu'l'l1mi'.iti.:i'llti.:i 1 m .:Jf17'j 1~ti.:i~1nm'j~ltti'U f17'j~ N1umu.:i ll.l'V-l'IJ'Utymm'j 

fo.:i~ uui.:inri11 Uft ~m'jtl-f m.Ji .:i~u~,'U~~Nl'U f17'j'\117!'11i'.iti.:iu"'1 ffllJl'jG'\117 i~rvlu.:im'jtl-f rnn~vm!1mi'.iti.:i 

i ,r 1n\?lm1:1Jtlftti\?lrl' u 1~ ti.:i~1nti d 'j~tt11.:im'j~ 11u u f17 'j 'Vi 1 m i'.i ti .:i ti d1 .:i ~ m ~ ti '1 ., 

<u'titff'UtlU'U~!~tlf17'j~llti'Uf17'j~tJltl (i.:J\9ll'jl.:J~ 2-1 trn~ 2-2) 
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J 1'11 ,r f1 f1 tl'Ull r;l ::; '\1 rl'.:i1nu i 1tl ~1.:'I l~tl'\1 1J 1'11 ,r f1'\J tl.:'I ~'U r:i ::; tl tl .:'llJ'W m ::; ~ l'hl n m .:'I II r;l ::;'\1 1u11J 1\91 '.i i 1tl VN 

tJ l fllff~fJW '11 t;Ji11rn ::;m11Ji'W1J 7\91 '.i i l'W 11~1;.:i1-11J rntl' f1'U tJ.:J~'W r:i::;tJtJ.:i1m::;iJ1 m\91 '.i tilfllfft iJri1'U 1ru. '111r11 

TSP i'W'l1'W11'J1Jr:li1f1{1J\Pltl~f1Ulfff1!1JIPl'.i (mgln/) \PlllJ:IJllPl'.ii l 'Wlfi1ll'l'.il::;l1 US.EPA 802 

2) tn'iVl'i1il1~~'1-Hl::flth'l'U'Ul~l~f1 (PM-) 0) 

'\lllfll'.i 1nui1t1Vl.:'l !~l'Ji;1r11tJ.:i1nu i1tJLJl .:'ltll fll fl'lf'U~ll'.i .:'l~~ey.:i (High Volume PM- IO Air 

Sampler) ~~tllfllf!N l'U PM- l O Inlet ~11'Jtl\Pl'.i lfll '.i~~tll fllfl 40 ~ f1lJlfff1~ \Pl\9ltJ'Wl'Vi Nl'Uf1'.i ::~ llJf1'.i tl.:'1~'1'11'\llf1 

fl'Jtl'Vl'lf (Quartz) 1nui1t1ei1.:i1tl'Wl'Jr;ll 24 '171 l:IJ.:'I ~tl I i1tJLJ l .:'I fll '.i~~i.:i1fl1tJ.:i1nui1tJLJl.:'l~tl.:'l~~i.:iittey.:i 
!,a/ r ~ I I t 

'illf1'W'U~'W 1.5-6.0 l:IJ\91'.i 1~1'J~~'Vii.:itfl1tl.:'l~tl.:'ltJd1'W'Vi1ri.:i 1"iiff.:JD~f1flf1.:i'l11tltllfll 'Jey.:iu.:i 1-11m::;1111Jmt1.:i 

1 iJ 'l7.:i'l1 l l'lr:l~ 1.:'l'UtJ.:Jtl 1m! f1f1tl'Ullr;l ::;'11rl'.:i1nui 1tl Vl.:'I l~tl'\11J 1'11'W f1'Utl .:'I ~'U r:i::;tJ'e:).:'llJ'U m::;11rn nrn.:i 1m::;'11 1 

lli lJl\PI '.i i 1tl ell.:'ltll fllff~fJfll '11 fJ lJllr:l::;fl'J llJi'WlJ l \PI '.i ~l'W 11t 1;.:'l'U 1tl 1'11'U f1'U tl.:'I ~'U r;J::;tJtJ.:'I ur:i ::; U1 1J 1\91 '.i tl l fl1 ff t U 

fl l 'W 1tll '11 1D1 lJlfll ~'W r;J::;tJtJ.:'l'U'U 1~1~ f1 i'U'l1'W 11'JlJ r:iil f1 f :IJ~tl~ f11Jl fff111J\91 '.i (mg/m
3
) \91 1:IJ:IJl \Pl'J i l'U 1fi 11fl'J l ::;'\-1 

US.EPA 076 
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1111111 V0'10JffD1 0111"1 

1~ti'Vllfl17m'Hl1~ t'U'l.J~ nw~m~11'il::; i~i'rn-rnm::;'Vlm~\nm~ 3 1:Yt1TU ~ti (JU~ 3- 1) 

j,' 9 Vet ~ .d1 9) Q QI ,d ii I 

I. 'l.Jl'U'jl'l:lt)'J tfH'llfltl~'l"l'U'Vl flHfll'J~l'U'Vlfl~::;1'U~m ::;u::; l 00 llJ~'j ('11l.J'Vl 9 'l.Jl'U'l.Jtl'Vltl~) 
,, ' 

'Wfl~ 0640376 ~ ::;1'Utltl f1 , 1933456 l'l1'Utl t1d1-h~'illf1-vi'U'Vi1m ~fll'j ,'LJ'l'Jl~~l'Uvifl~::;1'U~f1 u1::;mw 263 
" 

2. h~CTtl'U'Vltl~1!1:l'U'U'U1'Vltll ('Wfl~ 0642026 ~::;1'Utltlf1, 1932487 l'l1'Utl) tl~lll~'illf1'~'U~ 

!f11~fl17i'U 'l'll~~l'Uvifl~::;1mrnmut1~!~ 'UJ::;lJlW 1 fl!flllJ~'j 

3. 'Ul'Urll~'U ('Wfl~ 0642484 ~::;1'Utltlf1 , 1934422 l'l1'Ut1) t1~1·11~'il l f1i'U~!fl1~ fl1 7i'U 

'l'll~~l'Uvifl~::;1'Ut1tlf1!Utl~l'l1'Utl u1 ::;mru 1.25 n1mlJ~'j 

3.1.2 f-Hlfll1v111'\l1~flWfll'ViellflU'f1t11J11tllflU'f 
q 

'illf1Hflfl17\,l':i 1'il1~fJtlUll'l"ltllf11fl!'Um 7 t.Jlf11fl' 'Ol'U1'U 3 1:lt1l'U 1rlt11'U~ 15-18 ~fllfllJ 2567 11 

Hflf117\,l':i1'il1~i'U~171~~ 3- 1 1m::;J1tJ~l'UH'flf1171lfl11::;l!!'UfllflH'U1f1~ 2 

' Cl 

~,·n:in 3-1 ~llfll':im1'\l1vl fltUill't'Hl l fllflhnJ'j'j[JlfllflhU~el'U~lllflll 2567 . . 

f,ll;lfll'lvl111l'lv! .. ., ., .. ., 
nm um1il 1 v1 1uriv1n111v1 

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

) 

,, ' 
'J) i 'J)d d "'1 'J) l. m m 1'!:lg1 murHJ~'l"l'U'Vl flHmrn1~~ 1'U 15- 16/ I 0/67 0.264 0. 106 

"' ~ ,.d 'J) 1-------1--------+----------i 
'Vlfl~::;1'U~m::;t1::; I 00 llJm ('11l.J'Vl 9 'l.Jl'U 16- 17/ 10/67 0.2 17 0.098 

""H•••••••••-----t--------11-------------< 

ut1'Vlt1~) 17- 18/10/67 0.25 1 0. 102 

2. h ~ifo'U'Vltl~llfl'U'U'U1'Vltll 15- 16/ 10/67 0.19 1 0.089 
1--------UHhH>---------+----------1 

16- 17/ 10/67 0. 198 0.089 

17- 18/ 10/67 0. 174 0.072 

ii : Q 

3. 'l.Jl'U t)l~'U 15- 16/10/67 0. 193 0.085 

l 6- 17/10/67 0.197 0.087 

17- 18/10/67 0. 19 1 0.083 

0.330 0.120 

'Yim 'l.J~'!J'Vl ilJU~ l~'Ui1rn'Uu!m1 fl'e)'U'lffllll'l'U; 'ii1n~ , 2567 

lJl~'j jl'UfJW .fll'l"ltll mfli 'Um 'j tll f11fl 1 ~ut1 i 'U 'LJ'j ::; f11flflW ::; m 'j lJ nl':ii~ ~II 1~ii't1lJll'H ~'!fl ~ 

~ .d 
ll'l.J'l.Jl'l 24 'l"l .fl . 2547 
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vjii'n tiono-3ffo1 01tfvr 

3 .1.3 tY'i'tlWtl fll 'j \,l 'j 1'il1 ~flt\Ull'Viel l fllfl 11nn 'jf.J l f) l m ~el u \,It, lfll.l 2567 
q q q 

'illfUH'lnl '.i\91'.i1 'il 1~'fltlH11'\lfellf17ft'1'Um'HJlf17ft'1'U'l11.:J1'U~ 15-18 mll'fll.J 2567 ~l'U1'U 3 ffill'U . . 
vn.J11 u'1m11Jt1'.i1n~11'it1.:i~'U~ im.:imrn1.:i;1'UV1ft'\91~1'U\91fl'.i ~t1~ 100 tlJ\91'.i (1-1~~ 9 Ul'U'UtJ'Vl tM) iift1 TSP titj 

1'W'l11.:J 0.2 17 - 0.264 mg/m3 
m1 ~ii ft1 PM-10 tiQ1'U'l11.:J 0.098 - 0.106 mg/m3

, h.:i11t1'U'Vlt1.:Jllft'U'IJ'U1'Vltll iiftl 

TSP titj1'U'l11.:J 0.174 - 0.198 mg/m3 
1m~ii ft1 PM-10 titj'lmh.:i 0.072 - 0.089 mg/m3 

tm ~ Ul'Urll~'U i'.iftl TSP 

t1Q'1'U'l11.:J 0. I 91 - 0.197 mg/m3 
tn'l~iiftl PM- IO t1Q'1'U'l11.:J 0.083 - 0.087 mg/m3 

~.:Ji'.ift1t1Q'l'UtnWC\'11J1\91'.ij l'U~ 

fll'l-1 'U~ 1rlmh i:-1'1 f17 '.i\91 '.i 1'il1~ ~ 1Mi iJ1m tl'I.Jtvi tl'I.Jfl'I.Jlf1W ci'llJl\91'.i ~l'Ur.J WflWWlf11ft'1'Um '.i tllf11ft' i ~tl'vf 1 i iJ \9111.I 

il '.i~ f11ft''flw ~mrnm '.i~.:iu1~~t11Jutt.:i'lf1~ llU'IJ~ 24 'V-l .ft'. 2547 ~t1Tn'U~ft1m~t1 24 '171 im TSP il-itn'U 0.33 

mg/m3 
ll'1 ~ PM- 10 iiJ1n'U 0.12 mg/m3 

(~WfHYl'.ifll'fli:-l'U1fl~ 3) 'VJflfff,)1U~ 'Vllfll'.i\91'.i1'il 1~ ll~t1d1.:ii'.i~\9111J 

~iJ'.i ~ fltl'IJ f11'.i 'il ~ r/( ti .:J iJ OU~ \911 lJ lJl\91 '.i fll'.ii/ tl.:J fl 'Uln'l~llni 'U i:-1'1 f1'.i ~'Vl'IJ; l'Ur.J Wfl l'V-ltllf11ft't1Vl.:Jl'fl'j .:J'fl f ~ '111 tlfll'.i 

1~m.11mm'.i1iriiiJ'.i~ff'Vlifll'V-ll.Jlfl~'U t'lf'U fll '.i 1~:1.Jfll '.i miJnfJ11'U m ~ll1'U mrn~at1 t1tt'U i'll'Ul~llnti.:ill'i 

.d ~ j) ' I 1 ~ A' ,d d j) 

lli'l~f11'.il!~'V-lrnmm'U'V17.:J'll'Uft .:im mti 'U'IJ'.i t1W'V-l'U'Vl i m .:im'.i tU'U\91'U 

3 .1.4 tYl'tl Wtl f)l'j ! ill f.J'l.J ! flf.JtJ f)l 'j \,}'j 1'il1~ ~ Will'Viel l f) u,, u 1J 'j 'j f.J lf)lfl 

' 
1u~1~,i~1ui.11i1uo~'U'il'il'UU 

q 

'illfli:-1'1 mrn '.i 1'il1~r.J Wfl 7'V-ltllfllft'1'Wm '.i t11 mft'1 'Ui1.:i~ ~l'Ull l'il'U ~ .:i,l 'il~U'U (1$1 ti'U ~ mr1 l.J 2567) 

1;l'llf11'.i\91'.i1'il1 m.fil.JlW~'U'1 ~tltl.:Jv1'.:i111.1~ (TSP) ll'1~llil.JlW~'U'1~tltl.:J'U'Ul~IPf 1n11 IO il.J'fl'.itl'U (PM- IO) 

0 d Ii] 9/ ' .. 9/ i 9/d -1 di 9/ .. ~ ,d 
'ill'U1'U 3 fftll'U !~llf1 'IJ'.il1W'I.Jl'U'.il1'lf,J '.i fli'll'fltl.:J'\1-l'U'Vl 'fl 'M f11'.i'Yll.:J~l'U'Vlft'\91 ~1'U\91fl'.i~tl~ I 00 ll.J\91'.i ('111.J'Vl 9 

Ul'U'Ut1'Vlt1.:i) ll1nw h.:i~t1'U'Vlt1.:iuff'U'IJ'U1 'Vlt11 1m~ll111oiu'1url1~u (i.:i\917 '.i l.:i~ 3-2 1m~i iJ~ 3-2) i~t1'V-l'IJ11 
'JI 'JI ' ' 

'Vlfl'fl -f .:Jlli'l ~vi.:i 2 i'lfu'Vil'l1mrn'.i1'il1~ iifl1t1ai'Umw ci'll.Jl\91Hl'U'f1Wfll'V-lt11mft'1um '.i t11mft' i~t1vi1 iiJ\911:1.J 
q cu 6.J q 

iJ '.i~fllft''flW~m'.i:1.Jf11'.i~.:i111~~t1:1.Jlltt.:i'lf1~ l!Ull~ 24 'V-l.ft'. 2547 'VJflffmu~l'llf11'.i\91 '.i1 'il1~ ~.:iuff~.:i1ir1ilwh 

'Vll.:J~iJ'.i ~flt1Uf11 '.i i~iJgm\911:1.Jl.Jl\91'.i f11 '.i ~ i~fll'n'U~ Htial.:Jl'fl'j .:J'fl-f ~ l~tl il-i1ir1n~J:-1'1 m ~'Vl'IJ~tl'!Jl.l'lf'U~l'U 

f.]W fl l'\1-ltll fllft' tm ~r/( ti.:iiJ g'IJ1Jl~l.Jl~ l.J\91 llJ~'Vl N'IJ1 'IJ'Vl~lli f11'Jl ~ .:Jll 1~ ~tll.J i ~ ,r fl lll'U~'W ll.Jlll~11 'W .,j 1-:J~'U 

l~t1ttl'U f11 '.i '1~1.filJlW~'U~'il~lfl~~'U i'Uti'Ul'fl\911 ,r'Utlti~q~ ~.:J 'Vll.:J'IJ1'1J'Vl~lli f11'Jl ~ .:Jll 1~~tllJ lli'l~'Vll.:J 

i 'fl'.i .:J fll '.i 'il ~'\111 f11 '.i ~ ~\9111.Jla 1'.i ~ 1 .:J i:-1'1f11 '.i \91 '.i1'il1~r.J Wfll'V-ltl 1 fllft'i 'Ull~ '1~()~ f11'1 1 llfl~ i:-1'1 fl'.i ~'Vl'I.Jfl ll'!Jll'lf'U i fl~!~ tl.:J 

9/ d 'l .,i _9/ ~ :!'Ii] ' Ii] _ 11 9/ "" ~ q 9/ d q ~ 9/ d 
l.Jlfl'Utltll'V-ltl.:J !~ l'V-ltl'il ~'l11'Vll.:JUtl.:Jfl'UU'1rnfl !'U\91tl !lJ '11lf1~i:-1'1fl'.i ~'Vl'I.Jfl'IJ'IJ1l'lf'U !f1'1l'fltl.:J !'U'.i ~~'IJ'Utltl'Vl"l'~ 
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u1ii'n vemHii111 oui'i;i 

\ill'H~~ 3-2 Uffvl.:lflljlmt1miit'.11JHt'lfllj\ilj1il1vlflWilTrnlltm,1uunt1lfllftlu,h.:i~fl1uii1i1UO.:l'Uilil'IJU . . 
3 3 

' 
TSP 24 hr (mg/m ) PM-10 24 hr (mg/m) 

.., "' .., 
1U'Yl\ilj1il1vl 

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

27-30/05/67 0.140 - 0.156 0.142 - 0.165 0.152 - 0. 167 0.047 - 0.052 0.049 - 0.060 0.053 - 0.065 

15- 18/10/67 0.217 - 0.264 0.174 - 0.198 0. I 9 l - 0.197 0.098 - 0. I 06 0.072 - 0.089 0.083 - 0.087 

J.11\ilj;}lU 0.330 0.120 

~m 1111i'Vl i:u~.:i 1tuiTrn1.mhn1 fltlWlfil ll'VlU; ~1n~ , 2567 

mmgrn : :JJ1~'jJlUf:Jtufll'Wtllmr11umnmmr1mrJ1i,J ,J'j::;mr1fltu::;mrnm'j~,:iu1~JmJuli.:i'b'1~ mru~ 24 'W.rl. 2547 

'tt"1tll'tt\il : St. I . " ' ' u1 ntu1f 1m11Jg'j1nJ1tie.J.:i~u'Vi !fl'j .:Jf11'j~1uilr1~d'u~m::;t.1::; 1 oo llJ~'j (11tj'Vi 91f 1mfo'Vlv.:i) 
w 
Ji St. 2 u1 ntu 1 'j.:JCT t.1u'Vlv.:iu1:Yuiu1'Vlt.J1 

St. 3 
c:,. 9,1 ~ c:,. 

mnturnum~u 
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1o.140 

1J191lJTII = 0.330 mg/m3 

1
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0.2 17 

27-30 ft .fl . 67 15-18 fl.fl. 67 

JU~ 3-2 fl'Il~IU1tltJlntJtJHflfll'IVl"n91~fJWill'WE>lfllt11um,mmt1 

"' SI , 91 .ct .I Cly II ci. u ,Cl II t 
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0.090 
0.080 
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0.040 
0.030 
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1u,b.:i~rhum9uthtT9\lUU 

PM-10 (24 hr) 

mg/m3 

- ll1"1Jl ll • 0. 120 mg/m3 

- ......................................... ...... ............................................. .. ........ ........................... ....... , .. , .. ...................................................................................... .. .... . 
- 0.106 

1
o.098 

0.052 
t 

0.047 

I 

27-30 ft.fl . 67 15- 18 91.fl . 67 

I 

Q SI , 91 .ct ,& Cly II .q u ,Cl II t 
tJ'Il1WtJ1U'I111(l'I flfllfltJ.:J'WUYl!fl'I.:Jfll'I~lUYlftVl:::1UVlfl'I:::tJ::: 100 1:1.JVl'I ('t1>JYI 9 tJlUtJE>Ylt>.:J) 

' , I q I 4 _'f u 
U'V1.:JYIH1UiJ19UfHlJ9~tJU 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.1 2 
0.09 
0.06 

0.03 
0.00 

mg/m3 

mg/m3 

0.1 30 ~ 

Total Suspended Particulates (24 hr) 

0.165 

! 0.142 

27-30 'l'Ul . 67 

1m1111u = 0.330 mg/m3 

! 0.198 

0.174 

15- 18 fl .fl. 67 

atJ~ 3-2 (Atl) n11V,nArnJ1iit1tJNi'lfl11\!111il1~fJ°'illfft)lfllt1hn.J1·m1mt1 

' Q t .ct u Q , ' q ' .ct _iaf u 
tJ1110ll1.:111tl'l-lfltl.:lllff'l-l,J'l-l1fltll 'l-l'lr1.:lflNl'l-llllil'l-l0.:11Jil~tJ'l-l 

PM-10 (24 hr) 

1J1911J 1U - 0. 120 mg/m3 

0.120 ~················ ······························ .. ·· ...................... ................... ........ ... ................................................................................ .............. .. .................................... . 
0.110 
0.100 
0.090 >-
0.080 
0.070 
0.060 >-
0.050 
0.040 
0.030 >-
0.020 >-
0.010 
0.000 

0.089 

0.060 ton 
! 

0.049 

27-30 'l'l .fl . 67 15-18 fl .fl . 67 

atJ~ 3-2 (Atl) n11V,n.Rt1miit1tJNi'lfll1~11il1~fJO&illfft)lfllt11'1-ltJ"ntllfllt1 

ul11wl1.:i11r.,unMunwuuinm 1mb.:i~f.l1uii1;,uo.:iif ;i~uu 

I 

I 
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mg/m3 
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0.21 i-
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0.15 
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0.09 
0.06 
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0.00 

mg/m1 

0.130 ~ 

V1W'l1 VD'l1D~iln1 v11i~ 

Total Suspended Particulates (24 hr) 

f- 167 
0.152 

27-30 '1.fl . 67 

1Jlill1J1U = 0.330 mg/m1 

. 0.197 
0.191 

15-18 ill .fl. 67 

JU~ 3-2 (~tl) fl11~11.At1111nt11.JNllflT'lVl'n;)1VltJW.fllV.tlltnfl1um·nntnff 

1.J111W'U1Ud1AU 1u,h:i~rhum;iuii-iif ;i;iuu 

PM-10 (24 hr) 

lJllllJlU - 0.120 mg/m3 

0.120 ~ .................................................................................. ............................................................ ............................................................................................ . 
0.110 >--
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 >--
0.020 
0.010 
0.000 

0.065 

! 
0.053 

27-30 '1.fl . 67 

I 

0.087 
! 0.083 

15- 18 ill.fl. 67 

JU~ 3-2 (~tl) fl11~11NtJlllntJ1.JNllfl11Vl'i191AtJW.fllV.tlltnff1Um1tllfllff 

1.J111W'U1Udl~U 1u,h-i~rhu,rn1uii-iif ;i;iuu 

I 
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3.2 

3.2.1 

QJ <I "" 
fl11(1111111~rl1Ul!11mt~flflflHt\iJ 

0 "" 

fl11~1!'W'Wfl11 

'Vl 7 rm 11111'\l i~~ 1mr11 v-:i1111 Til 1~r111m~ 1uri ~'Vlfl"vn-:i '1 lJ 1 ~t1i 11r11 v-:i'\l~'V17 rm U'U ii mi 1 

f111lJl~1U'1~'Vlff'1'1 7-:J'1lJll'a1'V11f11':im~milmh 11t1'1T11m '\)7f1tl''Ulhfl7~l~lJ1,1~'V1711l'UUf\l'UflU'1lJ (Wind Rose) 
"' 

i ... . I a' ~ t ci QI ~ Q 9,1 
\91 1:IJ':i ~'IJ'IJ'IJ'tl-:J t'IJY'l'tl':i~ (The Beaufort Scale of W inds) f11 ':i\9lfl\91-:Jlfl':i'tl-:J1flf117lJl':i1U'1~'1'1ff'l'11-:J'1lJ \9l'tl-:J~-:J'\1 1f1 

'J) 1 'JJ ' • ' 'JJ 

'Vi'U~'U 6.0- 10.0 llJ\91':i 1flt1'ilflvii-:im1v-:il?i'v-:imli'Wvi1ri-:i ill iHhurirnYf w111vv1mrn-:iu-:i 1m~l?i'v-:ii-:i'l'W'lh-:i 
~ "' cu qJ 

1'UU'1 ~11'11l~tl1f)'U f)'IJ f11':i\91 ':i 1'\11 flf.] wmvrn 1 mrr'l 'Um ':i Vl f17ff t'rlv H'1ilwum.irit 1-:JB-:JU fffl-:Jf11llJ 'ffl.J'W'U ,r 
'IJ't)-:Jf\1'1f11':i\91':i1'il1fl 1flV'l'llf11':i \91':i1'il1 fl ~l'U1'U I irmu ~'ti h.:iCTV'U'l'l'tl.:JUff'U'U'U1'1'1Vl ('Wf)fl 0642026 

,, ' 
\91~1'U'tl'tlf1 , 1932487 1'11'Utl) 't)f)l11.:J'illf1~'Uvi1m.:im':il'U'l'll.:J~l'U'viff\91~1'U'tl'tlf11~tl.:J'll?i' 'U ':i~l.Jltl! I n1'1ll.J\91':i 

"' 
(':i'U~ 3-1) 
"' 

3.2.2 

f17 ':i\91':i1'il1flf111l.Jl~1U'1 ~'Vlff'1'1 7-:J'1lJ ~1'U1'U I mnu i~mi h.:i~V'U'l'l'tl.:JUff'U'U'U1'1'1Vl 'lw1h.:i 

11m1~t11n1Jf11 ':i\91':i1'il1flfJWfl1vrn1mrr'l'Um1t11mrr 1~1111.:ii'U~ 15- 18 \9J'11fllJ 2567 Ufi'.1'1f11':i\91':i1'il1f!Ufffl.:J 

'l'U111111-:i~ 3-3 'fi.:iiu~ 3-3 ur1 ~1w.:i1'Uf\lr1m111111'il1fli'Umr1f-l'U1n ~ 2 

V11m1m1'il1f!m1m~11m ~'Vlff'1'1 7.:J'11J 3 1'U~m~v.:i 'lwi1-:i1'U~ 15- 18 l>J'11fll.l 2567 '1'11J11ri1'U 

imy-WfllJ1'il 7f1 'Vlffl'l1'Utl (N) 1flVUf117l.Jt~1 iw1h:i 0.4-1.8 mis Afltil'Wf 'tlfJ'1 ~ 25 .00 'IJ'tl.:J'lf1.:J~'V17f11':i\91':i1'il1fl 

"' 91 U'1 ~lJ'1lJff-:J'IJ':i'tJV'1~ 12.50 
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q V ~ ~ 

m'iH'YI 3-3 Ht'l fll 'i\ll'i1ll1vl fl1Ull'i111t'l~'Ylfl'YIHinl 

' 
' <V .. 

'i~'l11Vl1'U'YI 15-18 YJillfll.J 2567 

m UJI tnrn nfo11elit!~tnUJl~'li!JJ (%) 

h:u1l'Jt!'l'ltl-lllilt!'Ut!1'11tn 

0.4-1.8 m/s 

l1fl'l1Hi!JJ 

N 25.00 

NNE 13.89 

NE 2.78 

ENE 2.78 

E 1.39 

ESE 5.56 

SE 1.39 

SSE 2.78 

s 1.39 

SSW 1.39 

SW 0.00 

WSW 2.78 

w 0.00 

WNW 0.00 

NW 12.50 

NNW 13.89 

'nil 87.50 

illlil-311 ( <0.4 mis) 12.50 
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h~11uur1a~uifu-uuir1m 

20.4% 

15.3% 

10.2% 

WEST 

SOUTH 

25.5% 

EAST : 

WIND SPEED 
(mis) 

>= 11 ,20 

• 8.50 - 11 .20 

• 5.80·8.50 

• 3.60•5.80 

1.80 · 3.60 

• 0.40-1 .80 

Calms: 12.50% 

3tl~ 3-3 llif~~ll~\.AN~TIHYIHinJ flltn1Vl'n'11~1::fi1H1\.A~ 15-18 9Jt11fnJ 2567 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-11 MM_B: BOATONGSILA/2024/0CT/CHAPTERJ.DOC 



3.3 

3.3.1 0 ""' fll'.i~l!'W'Wfll'l 

u11i'l'l 1:1.J~-:i 1iiu11nruulu'Vl fle:iwiml'l'l'U\91 ~1n~ vi1m111111'\J1m~irnfl1.J-:im~1.J 24 i'1 'fo-:i 

(Leq. 24 hr) ur1~1 ~i1J1fl1.J-:J\1'-:J"l'~ (Lmax) 1tlu11m 3 imitll~tM l'U'lf1-:i~flfl1Hll!'U'U-:Jl'U\9111J'Ufl~'l.J'0-:J 

im-:Jfll'.i 1rle:i1'U~ 15- 18 ~rllfllJ 2567 1~1.Jl;!flie:i-:ii'.le:i Integrating Sound Level Meter ACO 6236 i~t1'11lfll'.i 

\91'.i1'\J1~ l'UU1rnu~fl1~11'\J ~1~rrn-mm~'l'l1J'\Jlf1!fltl-:Ji-:i ~l'U1'U 3 innw cil-:i1tl'U~~!~tl1f1'U~\91'.i1'\J1~fJtlHlll'l 

mmi't'1'Um11.J1mi't' ~e:i (i-:inJ~ 3- l) 
'U 

St. 1 
9) '1 g),::t A' ci1 j} ,Q QI 1d. gJ f 

1Jl'U'Jl'J,Jt]'J flrllfl tl-:J'W 'U'l'l fl'.i-:Jfll'.i'l'll-:J~ l'U'l'l i'l\11~1'U\91fl'.i~~ l(X) !lJ\91'.i ('111.J 'l'l 91ll'U1Hl'l'ltl-:J) 

St. 2 

St. 3 

i 'J-:Jl11.J'U'l'ltl-:JUfl'U'IJ'U1'1'11.Jl 
j/ ~ ,Q 

rn 'Um~ 'U 

V V <::I 

3.3.2 f-Hlfll'.iVl'.i1il1~'.i~~1JHftl~ 

'\Jlf1Hrlf11'.i\91'.i1'\J1~'.i ~i1llfl1.J-:Jl'il~tl 24 'JT1 ill-:J (Leq . 24 hr) Url~'J~i1Jlflt1-:Jtl'-:J"J'~ (Lmax) ttl'U 

11"131'UllitJ!~tl-:J ~l'UTU 3 fltll'W 1rle:i1'U~ 15-18 ~rllfllJ 2567 UHrlfll'.i\91'.i1'\J1~1'U\911'.il-:J~ 3-4 Url~'.iltl-:Jl'U 

Hrlfll '.i 1!fl'.i l ~'Hl'U.fllfl H'U1f1~ 2 

' "'"' .., ' .., "' .., 
.., "' "' 1~v'l1J!fftl-3 [!vt 01U1Hl(lel)] 

ff f:11'1-fYI ~ 1101 vi 1'Ul'J~'j101vl 
Leq. 24 hr Lmax 

gJ ~ g)d Ad. gJ 

1. 'I.Jl'U'Jl'J,Jt] '.i 1mHflt1-:J'W'U'l'l 1m-:imrn1-:i~1'U 15-16/10/67 56.4 92.6 
9J Q Q.I I d 

~l'U'l'li'l\91~1'U\91f1'.i ~1.J~ I 00 !lJ\91'.i ('11l;J'l'l 9 16- 17/10/67 56.6 92.9 

91 ' 'I.Jl'U'!Jtl'l'ltl-:J) 17-18/10/67 56.8 93 .2 

2. h-:i~t1'U'l'ltl-:JUfl'U'U'U1'1'11.Jl 15- 16/10/67 55.6 90.5 

16-17/10/67 55.8 90.8 

17-18/10/67 56.1 91.2 
'j} ~ ,Q 

3. 1ll'U m~'U 15-16/10/67 55.3 90.2 

16-17/ 10/67 55 .5 90.4 

17- 18/10/67 55.8 90.7 

mmi1u 70 115 

u11i'l'l 1:1.J~-:i 1ii'U111e:i'U1rl''U'Vl fle:JW!ir!U'l'l'U\91 ~1n~, 2567 

m111111m~i1J1fl1.J-:J i~ffi11'1.J 1h~mi't'r1t11~m11Jm1~-:i1rnni'e:i1Ju11-:i'lf1~ uuu~ 15 'W.i't'. 2540 
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ul Jt1 tit>t1fNffa1 .;1flA 

3.3.3 ,r:itl~tlfll1vt11il1v11~~·rn~t1~hu~ij'WvttllfliJ 2567 
Cl Cl 

'illf1j:,H'!fll':i\91':i1'il1~':i ~irnihMm~tl 24 i'11:u-:i (Leq . 24 hr) 1m~':i ~irnii't1-:i~•Hr~ (Lmax) 11'.lu 

rnn 3 1u~t1t~t1-:i ~1u1u 3 i:rm-u vnr.h -u'1m1lltpinJ1fit1-:iiu~iriHmrn1-:i~1'U'Vlfl'\91~1'U\9lm~t1~ 100 t:IJ\91':i 

(tttj~ 9 'Ul'U'Utl'Vltl-:J) iifll Leq. 24 hr titj'lmh-:i 56.4 - 56.8 t~CJ/tml(m) tm~iifll Lmax t1tjh.1'lf1-:i 92.6 - 93 .2 

l~CJ/t1J'1(W) , h-:i~ t1'U'Vl t1 -:JUff'Ui'U1 'Vltll iifll Leq. 24 hr mii'W'lf1-:J 55.6 - 56.1 1~cirt1J'1(W) 1m~iifl1 Lmax mi 
"' "' 

i'W'lf'J-:J 90.5 - 91.2 t~CJ/11J'1(W) tm~'Ul'Urll~'U iifll Leq. 24 hr titji'U'lf'J-:J 55.3 - 55.8 t~CJ/11J'1(W) tm~iifll 

Lmax titii'U'lf'J-:J 90.2 - 90. 7 t~CJ/t1J'1(W) ci/-:iiifl1t1tiiutf1tutn:IJ1\9l':i'\ll'U'J ~irnii't1-:i i~t1i1 hl \9llll1h~fllfl' 
"' "' ~ 

rit1.1 ~mrnm':i ~-:iu1~ifomn1-:i'l/1~ 'il'lJU~ 15 'W.fl'. 2540 (mrir-imn~ 3) ~nltt'U~ i11fl1':i~irnii't1-:im~t1 24 i'1 im 

(Leq. 24 hr) iiflll~1litn'U 70 t~CJ/t1J'1 (ttl) U'1 ~fll'J ~irnii't1-:iff-:iff~ (Lmax) iihnu 115 t~C)fl1J{l(W) tm ~iiflltlV 
"' ' "' 

'Vl'f 'Wt1lf1':i'fi ':i rn'lfl ~ U'1 ~~-:JU'J~~tl ll 1h ~ fllfl'':il'lff1'il'ill'4lUf1lll 1'U~ 29 'fi'U'Jlflll 2548 finll'l'U~fll'J ~iu 

tfltl-:J'illf1fll 'j 11.iu~U{l~Vtltl'tt'Uiumu 24 i'1 ill-:i 9ltl-:Jllitnu 70 t~CJ/lU'1(W) U'1 ~fll'J ~irnii't1-:i~-:iir~ (Lmax) 

LJ.itn'U 11 5 t~CJ/11J'1(W) 'l'Jf1fftll'U~'Vllfll ':i \91':i1'il 1~ 

' 
3.3.4 !UjfJ'l.J!'ntl'lJ~tlflll~~VlllJVl'i1il1~l~vl'lJ!~tl~,'W~1~'n~ l'Wlllil'WO~Uilil'U'W 

"' 
'illf1r-1'1fll ':i \91':i1'il1~':i ~irnii't1-:im~t1 24 i'1 !ll-:J (Leq . 24 hr) Urt ~':i ~i1Hfftl-:Jff-:Jff~ (Lmax) 11'.lu 

"' ' 
nm 3 1u~t1t~t1-:i iu'lf1-:i~Hl'U:1J1'ilu~-:i'U'il~uu (t~ti'U~'17flll 2567) V11mrnn'il1~~1u1u 3 mn-u i~un 

"' !ll i ild ~ d ,.. ii Q OJ ,d 'JI ' Q 

mnwmmlllf;J':i nmrit1-:i'W'U'Vl 1m-:imrn1-:i~1uV1fl'\91~1'U\9lm~t1~ 1 oo tll\91':i (l'll,J'Vl 9 muut1V1t1-:i) mnw 

h-:i~t1'UV1t1-:iui:ruiu1V1t111m ~u1 nw-u'1url1~u (\911':il-:J~ 3-5 tm~nJ~ 3-4) Vi1J11 'Vlf1fl i'-:itm~J-:i 2 i'll'W~'Vll 
"' ' 

fll ':i \91 ':i 1'il i ~iifl 1t1tji umw CVl:IJl\91 ':i Jilm~irnii'u-:i 1 ~vi 1 i u \9llllU':i ~ fllfl'fltu ~ m rn fll':i ~ -:i1n~Jt11-Ju11-:i'li1~ 

'il'lJU~ 15 'W.fl'. 2540 (.fllflr-l'U1f1~ 3) ~flll'l'U~ i11fll'J~irnii't1-:im~t1 24i'11m (Leq. 24 hr) iiriiMil.itn'U 70 !~CJ/ 

t1J'1 (ttl) tm~fll 'J~ illtfft.1-:J~-:J{J'~ (Lmax) LJ.itn'\.! 11 5 t~CJ/t'l.rn(m) tm~iiflltJQi'Ulf1tuCVllll\91':ifl'\.!fl11JfJlJ':i~iU 
.c:I QJ ~ o~Q 

tff tl-:JU{l~fl'Jlllff'U ff~t'Vl tl'U 'ill f1 f11 ':i 'VJ 11 l'l lltl-:Jl'l 'U 
,. I QJ c:t. ~ ii 

\9llll1J':i ~f11fl'f1':i ~'Vl':i 1-:J'Vl ':i Vi tllm Ti ':i ':i ll'l/1\9111'1 ~ ff .:JU 1~'1tlll 

1h~fllfl'':il'lifl'il'ill'4!Uf1lll 1'U~ 29 'fi'U'Jlflll 2548 ~f1ll'l'\.!~fll 'J~irnii't1-:i'illf1f11'j i liu~1m~tit1t1l1'U'1umu 24 

i'11:u-:i 9ltl-:Jllitn'U 70 t~CJ/11J'1(m) U'1 ~fll 'J~i1Jtfftl-:Jff-:Jff~ (Lmax) ili1nu 115 t~CJ/tU'1(m) 'Vlf1fftll'U~'Vllfll':i 
"' ' ' 

,., . 
':i ~irnii'u-:i~tiu1 nw '1(ll'lf'\.! in~tfit1-:i~ufi 1 m-:im':i u~t1ti1-:i 1~ 
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(;.> 
I ,... 
~ 

u,il'n uonB•i/111 Dlfl"1 

~l'iH~ 3-5 llttt.11.JltlU1JH(lfll'i~~~lllm1il1m~~1Jl;U-31'U'lf1-3~~l'Ulllil'Ufl-31fo~u'U 

.., "' .,. 
'i~~1Jlll'U-3 [l~CJU1J(l(Hl)) 

' .., "' .., 
1'U'Yl~'i1il1~ Leq. 24 hr 

St. I St. 2 St. 3 St. I 

27-30/05/67 56.2 - 56.6 55.4 - 55.9 55.1 - 55 .6 92.4 - 93.0 

15-18/10/67 56.4 - 56.8 55.6 - 56. l 55.3 - 55.8 92.6 - 93.2 

m~'ijl'U 70 

"' rim u11J''l'J 1:1J~.:i i3u lr:rnuuJ'Ul'l rHJ'U91flll'l'l'U\9l ,hnfl , 2567 

m~'itrn : m~'.i!l'W'.i~imlfo.:i lflrrrl'1hl 1.h~mffflw~m'.i:1Jfll'.i~.:i111fllv:1J1111.:i'b'1~ 'il'UU~ 15 l'l.ff. 2540 

11"1~:IJ ,~ '.i !l'W fl 1'1.Jfl m ~imflti.:iufl~fl 11:1J iu 1:Y~tvivu 'illf1 f11 '.i 'Vl 1m i'.iv.:iilu ~ 1mh ~mffm ~'l'l'.i 1.:i 

'l'lfl'lt11m'li'.irn'b'1~1m~~.:i111fllv:1J 1.h~mff'.il'b'fl'il'il1~1um,n 1u~ 29 iu1rn:1J 2548 

'IUllUl't'i~ : St. I 

St. 2 

St. 3 

u111wu1m111g'.iinlt~t1.:ilu~im.:imrn1.:i;,uYim,1~1u~m~t1~ 1 oo t:IJ~'.i (11tj~ 9 Ul'U1.lfl'l'lfl-:t) 

'1.1111W I Hl1tl'U'l'lel.:JU1:Y'U'1J'U1'1'1tll 

a. gJ ~ ~ 
1J'.i 11W 1.Jl'U tllfl'U 

MlNING ENVIRONMENT CONSULTANT CO.,LTD. 

Lmax 

St. 2 St. 3 

90.3 - 91.0 90.0 - 90.5 

90.5 - 91.2 90.2 - 90.7 

115 

MM_B: BOATONGSILAf2024/0CTffABLE3-5.DOC 



dB(A) Leq. 24 hr 

lJ1~:iJ1'\.I = 70 dB(A) 
70.0 -
65 .0 -
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

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

dB(A) 

120.0 
110.0 
100.0 
90.0 
80.0 
70.0 
60.0 
50.0 -
40.0 -
30.0 -
20.0 
10.0 
0.0 

A 56.6 
56.2 

27-30 ,,,fl. 67 

. 56.8 
56.4 

15-18 91.fl. 67 

... ,, 'I ,, ... .; ..;'" ,, ... ., 
U111N'Ulll 111!1Q1 ina&flfHftllfl l fl1-3n11Yl1.:J~1llflftfl::1llflfl1::tl:: 100 ltlfl1 . . 

f4 11 f , f 4l=t, f 4 _4f .u 
('tnJYI 9 tJl'UutJflt>.:i) 'U'V1.:J't1Nllli.J1Q'U0-3uQ~tJ'U 

. 93.0 
92.4 

27-30 ,,_fl_ 67 

Lmax 

I 

lJ1mJ1'\.I = 115 dB(A) 

. 93.2 
92.6 

15-18 91.fl . 67 

. ' ... J.c& 1 ... J ... f.!: .cs u u .et u 1 4 
Jufl 3-4 (At:I) fl'Hnlu1tl'Ul't1tltlfrnflT'rn11Q1~1::~'Ul?Ttl.:Jg'.:J11~ 3 1'Uflt>lllt>.:J 

"" " 1 " iet A .J4i " ~ " tJ111N'Ulll11'MQ1 na&fltl.:Jvtllfllfl1.:Jn11't1H~1ll't1flfl::1Uflfl1::t1:: 100 IJJA1 
' . 

t .cl SJ t , f 4 f 4 ... Qf IV 

(l'IJJYI 9 'Ul'U'Ut>Ylt>.:J) Wll1.:J't1Nllli.JlQ'UO.:JuQ~'U'U 

't1J.Jltll't1fJ : J.J111111um'UrJm::irnihJ.:i i~t1vi'11,J 111J.Jtl1::mfft1tu::m rnm1~.:i1n~~oJ.J11M.:i'!f1~ 

~'IJ'I.J~ 15 Vi.ff. 2540 

GI d. ~ ,<I O Ai A;I ... I 
11n::J.J111lJ1Ufl1'1.JfJlJl::~'I.Jlfftf{lllil::fl11lJffUff::1V10U~1flflll\'11!MlJO{IMU ~1l.Jul::mffm::\'ll1{1 

V1fat.17fll1illlJ'lf1~m'l::~.:JlmlaOJ.JtJ1::mffl1'lffi~~1'4!'1.Jf1'1fl 1U~ 29 1!U11fllJ 2548 

I 
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dB(A) Leq. 24 hr 

70.0 -
65.0 -
60.0 -
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 >-
20.0 ~ 
15.0 >-
10.0 ~ 

5.0 
0.0 

1J1~1J1'W = 70 dB(A) ........................ , ......................... , .............................. , ....................................................... ................................................... , ................................................. . 

55.9 
6 55.4 

27-30 'IUl. 67 

' 

._56.1 
55.6 

15-18 91.fl. 67 

JU~ 3-4 (~tl) fl'i1v-l1mtJ'UlfltJtJHtlfll11ll11fl1~'i::~'UlfffHlilatJ 24t1l,H31u9io,rlo~ 

u~11wl·rn'°;t1uno~11nuiuinm 1u-ii1~~,hui11f1uo~iffl1uu 

dB(A) Lmax 

120.0 
I 10.0 -
100.0 -
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

. 91.0 
90.3 

27-30 'l't.fl. 67 

1J1~1!1'W = 115 dB(A) 

. 91.2 
90.5 

15-18 91.fl . 67 

JU~ 3-4 (Atl) n11v-l1mt1u1nt1uHatn'illl11fl1~'i::~u1at1~g-~q~ 3 1ugjo,rlo~ 

u';11wl1~1'°;t1uY1tH11nuiuinm 1u-ii1~~,hui11f11-&o~iffl1uu 

'H'IJ1Ul'H9J : J.J1mJl'Ufl11lfllJl::i111nt1.:i hw~11,J ~11JiJ:i::f11fffltu::m:ilJf11:i~ .:i1m1~n111111.:i'!f1~ 

~,j11-ri 15 Vi.ff. 2540 

1m::m~:iJ1uri111fJ1Jl::i111nt1.:i11'cl::m1mlun::1vinu111flfm'¥i11"Hi'.in.:i;:;u ~111iJ:i::mffm::'Vl:i1.:i 

'Vli'Vit17m1i:irn'l11~1m::~.:i1n~~nrnh::mffl7'lfn11111~111n1111u~ 29 iu11fl11 2548 
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dB(A) Leq. 24 hr 

1J1911Jl'U = 70 dB(A) 
70.0 - ........... .. ............................................................. ............................................................ ... ...................................................................................................... 
65.0 >-
60.0 .... 
55.0 >-
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

55.6 
& 55.1 

27-30 ft.fl . 67 

I 

. 55.8 
55.3 

15-18 91.fl. 67 

I I t f 

- I.. ' _J - I':! .. .., .., .. .. .., 'i .., ' "" Jufl 3-4 (\lltl) fl'Hnlu'HJ1Jlflt.11JN1Ull1\ll11tl1vl1::vl1Jlfftl,Unl'ltJ 24 ,n,,H 3 1\!Vltll'Utl~ 

dB(A) 

120.0 -
110.0 >-

100.0 >-

90.0 >-

80.0 ,-. 
70.0 .... 
60.0 .... 
50.0 >-

40.0 >-

30.0 .... 
20.0 .... 
10.0 .... 
0.0 

u111wihuJ,~u 1-u,b~~rhu,.nuua~ifo~uu 

. 90.5 
90.0 

27-30 ft.fl. 67 

Lmax 

I 

1J1911Jl'U = 115 dB(A) 

. 90.7 
90.2 

15-18 91.fl . 67 

JU~ 3-4 (AO) n11v-l1mt.11J1;it.11JN1lfll'i\ll11tl1vl'i::A1Jlfftl~g'~1J'vl 3 1UAtllrlo~ 

1J111WU1UJ1~u 1-u,h~~rhumuua~ifo~uu 

't'i'Ultll't'ifJ : lJl~ljllJfl11JfJlJl::irnnv-:i i'"1v'fi'11tl ~llJ'l.htfllfYfltutf1'illJflll~-:1111'"1nOlJll'l1-:J'lfl~ 

'1'111Jfi 15 Yl.fY. 2540 

QI 4 ~ a o a ci. ti 
ll'il::lJl~'j f llJ fl11JfJlJ l:: '11H'il'V-:JU'il:: fl 1llJ'il'lJ ff:: t VlOlJ '1 lflfll'j 'Vlll 'HlJO-:J'HlJ ~ llJ l:: fllfYm t'Vl n-:i 

'Vli'YIVlfl'iTilrn'lfl~ll'ilt ~-:1111'1nOlJtll::fllfYll'lffl'1'11"11Jmn 1lJ~ 29 1ilJ11fllJ 2548 

I 
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vl!i't1 tln,rn~il01 01«~ 

3.4 

3.4.1 

I 

CV CV ~ 

onv111i11~u1-urwt1~mou 

0 "" fll1~l!'W'Wfll') 

'.itlil~'l1'W11'11lltl.:J'Utl.:J im.:im'.i i~fl'li1flit1.:ii'.lt1~'.i1\11m11.:iA''WtYtl'Vltl'W (Seismometer) ~,rtl lnstantel Model 

MiniMate DS-077 ~ii~~m111mmrn'Ut1.:Jlflit1.:ii'.lt1 'l'Wfm~'.i1\11~fl1fl1111l~ 1tl'4fllfl (Peak Particle velocity) 

'Utl.:Jflg'WJ'WtYt l'Vltl'Wl;i-m~ 0.254 lJ'1~111~'.i /1'W1'Vi t'WlU fl1fl1111~ (Frequency) titj'l'W'lh.:i 1-100 1i{~'lf 

1rnt1m~.:if1.J11HcJ~tllfllft' (Microphone) fl1'11'W~~'.it\911.J 140 1~i11.Jc1 (lltl'1) i~fl'l'i7fl1rn'.i1\11~ 'l'W1.J1rnu~m~ 

11\1tl;fmmmt'Yl1.J~111m~1m11 ~fl7'11'W~ ~7'W1'W 2 trmii fttl (i.:i11l~ 3-1) 
" 

L 1.J1mu'Utl1.JllU'1.:JU'.i t 'Y11'W'l.J~'.i (vln~ 0640692 ~t1'Wtltlf1, 1933457 1'11'Wtl) tlU'\11.:J\11f1 
" 

~~~'l'i1mnt1il~ lU'Y17.:J'Vlft'~~1'W~m~fl.:i M 1l1~mru 526 111~1 

" ' ' 
2. 1.J7nruu1m111(]'.i'lnJ1~LJ.:ivh1'Viim.:imrn1.:i;1'W'Vlft'~t1'W~n ('11~'Vi 9 u1'Wtlt1'Ylt1.:J) 

(viii'~ 0640376 ~t1'Wtltlf1, 1933486 m-wti) t1dtt1.:i\11f1'i'W~im.:innitl'Y11.:i;1'W'Vlft'~ ~1'W~ m~fl.:iM tl1 ~mru 
" 

632 111~'.i 

3.4.2 
' ' ' 

\11m-n,m1~n\11~11HtY'WtY~1'Vlt1'W 1i'.lt11'W'Vi 16 ~mfl11 2567 c\1.:i'l'i1mnt1il~'l1'W71'11lltJ.:J'l'W 

' ' " 
'lf1.:Jl1'11 17:00 'W1Wfl1 'l'i7fl1'.i~'.i1\11~fltl'Wff'Wft~l'Vltl'W 3 ll'W1 ~tl ~111ll'W1'YllW.:J (Transverse) 1m1i.:i 

(Vertical) ll'1~ll'W1fJ11 (Longitudinal) i.:i~1'.i1.:J~ 3-6 ll'1~'.ilfJ.:J1'U~mfl1'.i1lfl'.i1ttt'l'Wfl1flffU1f1~ 2 

' ' ,Cl Q.I V ~ t ~ 

\l'll'H:.t'YI 3-6 lllJYl·U·H:lfll'i\l'l'i1'il1Ylll'i'1iJ'I-HY~l'Ylfl'U'IJfl'1 !fl'i'1fll'ilYlfl'U\l'ltrnu1 2567 . 
.. .. 
'Ylfl'YINfHIU 

Transverse Vertical Longitudinal 

1. u111ru'\Jt1rn1iJ,mh ~ 'Vl1'Utl'~1 

'l'U'n 16/ 10/2567 11'tll 17.00 'U. 
d 

m111 t 11tl'4fll'f1 t)' .:i rr~ 
filfl71'\Jll~ 

d d t ~ 
m11Jt11tl'4fll'f1t\HW'Vl.:J 3 'Vlfl'Vll.:J 

It H tl ~ tJ1 fl1 fl 

2. u1rnin.1'1m11s1~1'lmf1ia\a.:i m111ci 

JI d'\' " .. d 
'W'U'Vl !'f1Hfl11'Vll.:J~l'U'Vl fl m71lt11tl'4fll'f1t)'.:J'l1~ 

~ ~'l'U~fl ('11~'11 91Jl'U1jtl'Vltl.:J) filfl71'\Jll~ 

Q.I d d .d t ~ 
1'U'Vl 16/ I 0/2567 mn 17.00 'U. m11Jt1'ltl'4fll'f1IIHW'Vl.:J 3 'Vlfl'Vll.:J 

UHtl~tllfllfl 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: 111111/sec 

: mm 

: mm/sec 

: dB (L) 

30 

0.474 

0.02 148 

<0.254 

20 

0.555 

0.0 1708 

0.974 

101.0 

<0.254 

24 

0.491 

0.02538 

<0.254 

' nm '1J7,r'l'l 'l11ii.:i lg'UhH)'Ul,r'U'Vl 'f1tJ'U'i'1ll'l'l'U~ i1n~, 2567 
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.:::;, O QJ .c5I I QJ Q/ ,c9 .d d 
't'ilJltll't'i\lJ 1rnmmrn'W'Vlflf11':i ::; fl'l.lf11ll.Jff'Wff::;1'V1e1'Wtl.Jelf11ll.Jtnel'4.fllfl (Peak Particle Velocity, PPV) 

.,. , t • .J "l. l 
l.Jfll\?Hltl\91 0.254 mm/s 'll'W lJ 

'illflfll'.i,J'.i1'il1~u'.i-:itf1-rff::;1vit1'U'illflfll'.in1u~'l1U1mihN'llt1-:i tfl'.i-:ifll'.i 1rlt11'U~ 16 ,imm.J 2567 (i-:i . 
,11'.il-:J~ 3-6) chvrn 1m ,:,)fll';j 'li'ml.JlW1,1tJ'.i ::; !'U~'U'.i ::; l.JlW 81 n1 '1fli'W'il,:,J'l11::;ci1-:i '11'U1'U 2 'fft:ll'U mmrn 

,1'.i1'il1~fl~'Uif'Uir::;1vit1'UM1vh.1,:,i 1 irmt1 ~tl 1J1110!'1Jt11Juil",:,i,h::; 'V11'Utl',J'.i tlQ111,:,J'iJ1n~~~'Vi1m'.i'.i::;1u~ iil 

"" "' d 'l j) ~ QJ .c:rt, 3' 'l j)d ~ d 
Vll,:,J'VlrM ::; 1'U,Jfl!'iHM ,1 'U '.i ::; l.JlW 526 !l.J,J'.i l'UtJ,:,J\llflN'1fll'.i,J'.i1'il1~'1JtJ,:,J1J'.i !1W1Jl'U'.il'hlfJ'.i fl'1!fltl,:,J'W'U'Vl 

1m ,:,imrn1,:,i;1'UY1rY,1::;1'U,1 n (mJ~ 9 Ul'UUtl'Vltl-:J) uci111,:,i'il1fl~'U~ 1m ,:,irn'.i iil'Vl1,:,i;1'UY1rY,1::;1'U,1m~m 'l~ 
"' "' 

'U '.i::;l.JlW 632 tl.J,J'.i ih::;i1Jm1l.Jtf'Utr::; l'V1tl'Utrlt1m1:i..1111t1'4fllfl (Peak Pai1icle Velocity) "fll'Wtlf.lfl11 0.254 

ili'l~ll.J,J';j /1'Ulvi ; ,:,J 1:i.Jml.Jl'.i t:lm 1'il'il 'l.l'ffWWlW fl~'Utf'U 'ff::;!'Vltl'U 1; ~ ,:,jffll.Jl'.it:lff'.i 'UNi'l 1;i ,:,in 
u u • 

e 'I.J~t1f.\!'1Jt)'I.Jl!tlMth·:::mit'LI\;J';j cj/ -:JtJQ'l-1 Will fl~~~ 'Vi1rnn::;1u~ 1 'U'Vll,:,J'V]fl',1::;')'U,Jflt~tl-:J M 

'U'.i ::;mw 526 mm 'Vl1J11 ffll.Jlrn1~fllf111l.Jl11ti'4fllfl'~,:_iey~ (Peak Particle Velocity) 1;tiQ°l'W1t'U1i-:i 

d d ' ' QI .c:rt, .at, .<::rt, d I d d I I QJ c:i.r/ rl I QJ 

(Vertical) 'lf-:Jl.Jflll'Vllfl1J 0.555 l.Ji'1'1!l.J,1'.i /1'Ul'Vl mmll.Jt:l (Frequency) l.Jflll'Vllfl'l.l 20 H'J'.i,J'lf 1m::;mfll':i'IJ'il~ 

(Peak Displacement) "flll'l'llfl'l.l 0.01708 il'1~ll.Jm 1~t1"fllfl11l.Jl11ti'4fllflt,',:,Jey~m~t1vf-:i 3 ll'U1 (Peak 

Vector Sum) l'l'llfl1J 0.974 ili'l~!l.J,1'.i /1'Ulvi 1m::; m,:,i6'~tilfllfl' (Air Pressure) ijflll'l'llfl1J 101 .0 l~'lfl1J'1 (Utl'1) 

1rlm11m 1 Ni'l flu ,1 ':i 1'il 1~fl lfl 1 1 l.J~ (Frequency) t,' ,:,i ey~ ~ 1; 'il 1 flfl u ,1 '.i 1'il 1~ 'l 'Ult 'U 1i ,:,i 

(Vertical) ~ ijfl 11'1'11 fl1J 20 1~{ ,1 CJf 1 'Ulm t11J1vi tl1J fl1Jfl ll.Jl,l'.i i l'U fl 11l.J tf'U tr::;!'Vltl'U 'il 1 flfll'.il111'11jjtJ,:,J'tt1-! ,11:1.J 

'U '.i::; fllfl'm ::; m1,:,i'Vl f 'Vlt1lfl'.i1i'.irn'lfl~lli'1 ::;~-:iu1~~t)l.J 'U'.i ::; fllfl' '.i l'lffl'il'ill'411Jfl'l:ll 1'U~ 29 'fi'U11fll.J 2548 

(fllf1N1-!1fl~ 3) ~fll'l1'U~i~fllf11ll.J~ 201~{,iCJf titll.Ji~ijfl lf11ll.Jl11ti'4fllflt,',:,JiJ'~1~:i.J1n'U 25. 1 iJt'l~l:I.J\91'.i / 

imvi 1m ::; fll 'j'IJ'i)~ "l:i.J1n'U 0.20 ilt'l~ll.J,1'.i lllPl°l'U'IJW ::; ~fllfl11l.Jl11t1'4fllflt,',:,JiJ'~~,J'.i1'il1~ 1;'il~-:J'illflfl1'.i'.i::;1u~ 
,., ,., ,., 

1di'Wflf,:_i{j ijfl11vi 1n1J 0.555 ili'l~mm/1'U1vi 1m ::; fllfll'.i'IJ'il~1vi1n1J 0.01708 ili'l~l:I.J,i'.i in!'U 'iJ::;11l'W1;11 

fl 1~ ,i '.i 1 'il 1~ i; v-:ifl -:i" fl rn Qi 'Wmw "l'l l.Jl,J '.i i l'U f117 l.J tf u ir ::; 1vi ti'U 'il 1 fl fll '.i 'Vi1m jju ,:,i ,11 mh::; mrYm ::; 'Vln,:,i 

'Vlfvw1m1i'.irn'!f1~1m::;~,:,iu1~~tll.J 1l1 ::; mm1'lfn'il'ill'4t1Jm:11 1'U~ 29 nu11fll.J 2548 i,:,imh1 1:'1'1'Ufll 

m-:i6'~tilfllfl' (Air Pressure) ~\91'.i1'il1~1;i-:iflril1',i'l-:J;'U ijflll'l'llfl1J 101.0 l~'lfl1Ji'1 (lltli'l) ,!'U 1rlm.i1m 

tm t11J1vit11J flm::;i'l.J fll '.il11'11tl'IJtJ ,:,Jfl ~'U t'1 l.J6'~ 'illflfll'.i '.i::;l'U~ 'ill flfl 11l.Ji,:,J'IJtJ,:,Jlfftl-:J 'U'.ilfltj 11fll~\91 '.i 1'il1~ 1; 

'il~-:J'ill flfll'.i 1::;1u~V,:,Jfl,:,JtJVi'UlflW C}'l~'i)::; 1:i.Jnti i ~lf1~fl 11l.Jlfftl'l11tl\Pltl~-:J'Ui'1 fltr ! 1,:,i 1~ "' 1m::; V,:,Jl~'Ufll~~lfl11 
"' "' I 

fllt,'-:JiJ'~ [ 140 l~'lfl1Ji'1 (lltli'i)] ~fll'Wflfll'.il'l1jjtl-:JU1'1JtJ,:,J'U'.i ::; t'Vlfl'ff'11 f!tl llJ~ flltltll.Jf1J1; (fllf1N'U1fl~ 3) 
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3.5 
., 

~ d o 

fll'i1!rl'il~'ttrlWill'VfWl 
'I 

3.5.1 
0 ~ 

fll'ivll!'W 'W fll'i 

u1'!J'l'l 1:w~~ l~'U11rnu1rl''U'Vl m:l'U9f'1ll'l'l'U\91 ~l fl~ Ml'i1m ·H~U1Pheiel1~J1ih~'U ~l'U1'U 3 mnu 

f!O 'LIO sump '\JO~ 1m~f11':i (~fl~ 0640921 \o1 ~1'UOtlf1 , 1933618 llf'UO) , rl1111i'.lo~'ff11il':iW1h~ Lt.l'lf'W'l'll~~l'U 

'YirYllf'Utl (~fl~ 0640932 \o1 ~1'Utltlf1, 1933983 llf'UO) llfl ~M1m.M1 'l'll~~l'U'Yifl'll1 ~1'Utltl f1 (~fl~ 0642223 
" 

1o1~1uoon, 1933628 muo) 11fl~r1wmviJ1 i~~'U ~1u1u I mnil fiti uom~1f1u'1uuo'l'lo~ (~fl~ 0641718 . 
1o1 ~1uoo n, 1932619 muo) 1rlo1u~ 18 ~fl1r1:w 2567 citJ~ 3-1) ~~mn~uim~nn11m1~11tl'u1~~11-uum':i 

\o11:IJ:IJ1\o1':iJ}l'U'IJO~ APHA-A WW A-WEF (Standard Methods for the Examination of Water and Wastewater ; 

2 I st edition , 2005) i~ll'ff~~ 1-fl'U\911':i l ~~ 3-7 

' ~ 
ct ~.c:t, c::i cv 1 ~.et ~ d cv cv , o 

vi1·nn1 3-7 lHYYl•nfifll':ilfl'UVl1clfJH 1fifll':i1lfl'il :::'11 llt'l:::fll':i':iflllltlftl'YiVl1tlfJH'l.fl 

., .. ., 
Vl'lf'l-lf11'aVl 'nil'JVI 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Tota l Hardness 

Sulfate 

Total Iron 

Lead 

Cadm ium 

Arsenic 

" ., ' f11'alf)1JVl'J0!.IN 

., ., 
'il1.:J\o1tl 
., ., 
'il1-:J'11tl 
., ., 
'il1.:J'11tl 
., ., 
'il1.:J'11tl 

., ., 
'il1.:J\o1tl 

., ., 
'il1.:J\o1f1 
., ., 
'il 'N\o1tl 

., ., 
'il1.:J\o1tl 

., ., 
'il 'N\o1tl 

., 
~ d o 

f11'a1f)'lfltl.fl1'¥i~'J6UVI 

, d 
U'lfW'W 

,d 
U'lfW'W 

, d 
U'lfW'W 

,d 
U'lfW'W 

, d 
U'lfW'W 

1~:w Hc 1 1-ir pH<2 

1~:w HN03 1-ir pH<2 

!~:W HN03 'lir pH<2 

!~:W HN03 'lir pH<2 

- Electrometric 

- Nephelometric 

- Dried at I 03- 105 °C 

- Dried at I 03- 105 °C 

- EDTA 

- Turbidimetric 

- Phenanthroline 

- AA-Direct 

- AA-Direct 

- AA-Hydride 

3.5.2 f-Hlfll11!rl1l~'ttrlWilll1'Wl 
'I 

'j/ 'j/ 'jJ I 

'illf1f11':i 11m1~11r1wmviil1N1~u1m~r1wmviil 1 M~ uu~ nw 'lmt1ti v~vlu'Vi 1 m ~nu . . ~l'U1'U 4 

.c:t ~Qld ..:::! ~ d' ~QI d OQI 

fft)l'U l:IJ01'U'l'l 18 \o1'1lfl:IJ 2567 mmf11':i\o1':i1'il1lfl':i l ~l!fltU.flll'l'Ul~~\o11':il~'l'l 3-8 llfl~ 3-9 \911:IJfll~U llfl~ 
• q 

':i1t.1,11mm tll':i 11m 1~11iumr1f-lu1n~ 2 
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' ., 
ct <l!!ti d o QQG) ~ 

1>11nn1 3-8 Ntlfll':i\>l':i1111lfl':il:: '11flWill'V'fl-mnviu 1 'Ulvl0'U \>ltllfltl 2567 

QJ .c:::t. CS A if 

vl'll'U'Yll>l 'D'il 'J!vl '.i l :: '11 

QJ .c:::t, C$ QJ I 

'J'U'Ylltl'Ul>l'Jtll'.IH 

St.t 

18/ 10/67 

. . 
A d :-

~iHll '.i'Jlfl'.il :: '11t;1tlUll't'l'Ul 

St.2 St.3 

18/ 10/67 18/10/67 

vllln tiono-1ffo1 dulR 

pH 

Turbidity : NTU 

: mg/L 

7.6 

2.3 

<5.0 

275 

130 

0 .12 

0.006 

<0.00 1 

0.005 

7.7 

94 

17 

<2 

24 

7.5 

7.8 

10 

5.8 

175 

19 

5.0-9.0 

Total Suspended Solids 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 Sul fate 

Total Iron : mg/L Fe 0.93 

0.009 

<0.001 

<0.00 1 

Lead : mg/L Pb 

Cadmi um : mg/L Cd 

0.008 

<0.00 1 

<0.00 1 

:50.05 

:50.005 

:50.0 l Arsenic 

.,j 
Yim 

'11ill£11'11\J,! 

3.5.3 

: mg/L As 

'IJ'hT'Vl llJi1-:i l~l-1 l THnmrirvi' flell-!C)!tul'Vll-1 ~ \llfl~ , 2567 

lJl \911~ 7l-l fJ tl!fll'WJ 1~1~u (th ::1t1'Vl~ 3) th :: mi'l'flru~m rnm 1~-:i1n~~ellJU'\1-:J'lfl~ ~ 'U'IJ~ 8 'W .i'l'. 2537 

St. 1 = 'U el sump 'll el-:J 1flHfl11 

S t.2 = 1;\'111-1 :Uel-:Jffllil ltl!'l.h :: 1ti'lfi1'Vl 1-:J~ll-!'Yl i'l'L'l-1'Uel 

St.3 = ir--w~'l'il 'Vll -:J~ll-lvii'l'\91::1l-lelel f1 

., 
~'l'Uf.ttlfll'l1Arl'l ,~..1 rlWill'VfW 1il1~t11t1A~e>'U~Hl lrllJ 2567 

~ ~ ~ 

Q ,/ ~ I O .e:I i ef V.<:::!t. 
'il1nm111rm ::t1f:JflU1l'W'UTl.rn sump '\Jtl-:J i m -rnl "J , mmlJel -:J ff11i7rnn.h :: 1U'lf'U'Vll-:J~l'U'Vli'l' 

.e:I i/ ,. I O V Q Cl.I t d I ' GI ef 
ltl'Utl 111;1 :: t1 1 U1,j'Vll 'Vll-:J~l'U'Vli'l'\?l ::1'Uel tlf1 'W'IJ11 :IJfil pH , Lead , Cadmium 1m::; Arsenic tlQ 1'Ulf1WCV1 

:UHl"J ~1'Uvin1t1'U~ 1rlm.l1m1ill urnviuunum\?l "J~ l'Ur:Jrum-wJ1 N1~'U (ll "J ::1.fll'l~ 3) \?17:Ull "J:: fnff 

.,d V I Q QJ d t .::::sd O Q ,/ 0 Cl.I I 
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hJ-s~rucl'fa~nwrniJn"1 saraban@diw.mail.go.th 



beln~1'aLL'U'U~1t'J'Vlil'~aelvltlel1~fo;JuVl~b'Utl'IJiv~'U!)'U~n1~1bf-1~1~~beln'l!'U 

'U~,;{VI L~'Ub'l~el'IJL3J'U'\11 LLel'U~ bb~'Uel~1\Jlel~ lii1n~ b61'!1Vl~b'Uf.l'U 1-ol!I~ .. 
a.im.nuu . 

I 4. Q'\ 910.I ~ ~ ~ o 
'!Jel\J'U1f.1~1~~~Yf~VI b\9l'a'IJ'U'\.!'Yl;;b'IJEl'W'il1nmi.i b'N~1'Wel\Jlm'\,1n'r'.Ji.J 'lil1'\.!TW lIDb ":i1t'Jn1'.i 

J11J1L~tl ,i1\J1'LI 26 'j1tJ011 

1 Arsenic 

2 Barium 

3 Biochemical Oxygen Demand 

4 Cadmium 

5 Chemical Oxygen Demand 

6 Color 

7 Copper 

8 Cyanide 

9 Formaldehyde 

10 Free Chlorine 

11 Hexavalent Chromium 

12 Lead 

13 Mansanese 

14 Mercury 

15 Nickel 

16 Oil & GreasE! 

17 pH 

18 Phenols 

' 

....... , 
1ii1LR11tVI 

1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Methodl2J 

Digestion, Inductively Coupled Plasma Methodf21 

1) 5-Day BOD Test, Azide Modification Methodf2l 

2) 5-Day BOD Test, Membrane Electrode Methodl21 

1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma MethodM 

Closed Reflux, Titrimctric Methoctl21 

ADMI Weighted-Ordinate Spectrophotometric 

Method21 

1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodf21 

Distillation, Color imetric Method21 

Dislillnlion, Colorimetric Metrmnl11 

lodometric Mcthod21 

Colorimetric Method21 

1) Digestion, Direct Air-Acetylene Flame Met hodr2l 

2) Digestion, Inductively Coupled Plasma Methodr21 

1) Digestion, Direct Air -Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methoctl21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method21 

1) Digestion, Direct Air-Acetylene Flame Method[21 

2) Digestion, Inductively Coupled Plasma Methoctl2l 

1) Liquid-Liquid, Partition-Gravimetric Methodl21 

2) Soxhlet Extraction Method21 

Electrometric Methodl21 

Distillation, Direct Photometric Methodf2J ?'~ 

19 Selenium ... 



• ., ..,j 
~11l.l1;1vht 1fi1Lf'l'l1t~ 'fl1\Jl\J'Vl 

19 Selenium 1) Digestlon, Hydride Generatlon/Atomic Absorption 

Spectrometric Methoctl21 

2) Digestion, Inductively Coupled Plasma Methoct'21 

20 Sulfide 1) lodometric Method12l 

2) Methylene Blue Methoct121 

21 Temperature Laboratory and Field Methods121 

22 Total Dissolved Solids Dried at 180 °c121 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Method121 

24 Total Suspended Solids Dried at 103-105 °cl21 

25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation1' 1 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calcu lation121 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Methoctl2J 

2) Digestion, Inductively Coupled Plasma Method21J 
- ~ 

lllf)~1lB1-'!ij~ 
1. m.J1Al-lil"nf1'mJ~.:lbl.'J~~m.m'1.:itl~~b'VH'l1vm. rji'.l'El1Lf1'l1t~J1L~fJ. ~lJ'14Af.:i~ 4. f'l1-:!LY1'V'l''l : L~eJ'ULLfl1 

nTa-w~vi'. 2547. 

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

23rd ed. Washington, DC: APHA, 2017. 
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CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANAL VTICAL DATE 

Parameter 

Mining Environment Consultant Co., Ltd . 
..,..,.,1.,: c:;''f ii, 6' .,., 6'oa.-

1J'i1H1 3.J'"" Lel'" L1'iel'"L3JWt1 Ael'"'lSftLL 'Yl'"<JI ;nn~ 
22/35 '!foun1~L'Ylvmli'l'l1 7 11un 4 (u1-.unwn'l!1) Ll'll1~'11~i.nn l'llfllrnn:O n-i~L'Yl't'IJJ~1wm 10240 

tm,r't'lyf 0-2187-0908, 081-6573909 fon,-r, 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

uiifl tit1mh1flcn ~111.i tl1::m,.nTm-La'lJ~ 33727/16537 
0 I O .._. 0,,., 0... A f' 

m1J&i1JEl't1El~ El1L11El'Y1El~LL~\l.'ll\l. ,J~~1~El~1.i~rt • 

Lab-AB 057/2567 

October 28, 2024 

t,, 'I ... ,Q .A' ,d1 ... A .... 1.d II I 

u1\l.TIH~1maLfltJ~~\l.'Yl m~m1m~.i1\l.'Ylfl~::1\l.~m::u:: 100 Lllm (~3,l'Yl 9 tJ1\l.1JEl'YlEl~) 

October 15-18, 2024 SAMPLING METHOD US. EPA.40 CFR 50 

October 22, 2024 

Unit Method of Analysis 
15-16/10/2024 

SAMPLING BY 

Result
21 

16-17/10/2024 

Mining Environment 

Consultant Co.,Ltd 

Standard" 

17-18/10/2024 

~Ui'l::Othl'l13J (TSP) mg/m3 High-Volume Air 0.264 0.217 0.251 0.330 

24 Hours Average Sampler/Gravimetric 

~Ui'l::!Hl'1'lJU1~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.106 0.098 0.102 

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 

0.120 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""'""' 1..,: c:;:'1 11; tf ""' tfo..., 
1J 1'ti-YI 3J 'M,\I Ltl 'M, L'l 1'il 'M, L3J 'M, YI ~ il 'Mi11iUL YI 'M,Gl ';)10 ~ 
22/35 ,io1m1~mfin7on1 7 utm 4 (U1\IIM\ITI'lf1) u'!l·w.i1'111J1n L'!lt11rnn:il n1~mVi1J'll1\lfl'l 10240 

1miViri' 0-2181-0908, 081-8573909 1mli"11 0-2181-0905 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u~i'Yl tlamh'lfli.'11 -;i1nfl 1h::m'\.l.1Jfl1Li.'l"llvl 33727/16537 
0 I O Q.,, .... &; A ' 

il11Ji.'11J El'YlEh'I Ell L11El'Yl El,HLff'\.l."lJ'\.I. ,J~'V\1il El ili-ili\TI 

L 7~ LitJ'\.I. 'Y1 El~ LLff'\.l."JJ'\.I. 1'1'1 [J1 

October 15-18, 2024 

October 22, 2024 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 058/2567 

October28,2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,ltd 

Standard" 
15-16/10/2024 16-17/10/2024 17-18/10/2024 

~u~::ml'171ll {TSP) mg/m3 High-Volume Air 0.191 0.198 0.174 

24 Hours Average Sampler/Gravimetric 

~u~::ml'1'il'41~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.089 0.089 0.072 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 
11i-,;n la.Jii" L'" 1 'li-o"uj"tf ~o"'lT,uL n"f1f ;i1n~ 
22135 'll!l!Jn'l~LYl'!'4n7-n1 7 u.vn 4 (U114WlWYl'l!1) u.ii1~-.i1~1J1n LiJ9llJ1~n:il n1~m'l'41J~1\4m 10240 

1mi'l'4n 0-2187-0908, 081-6573909 1mff11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 059/2567 

October28,2024 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~Ut'l::01hl113J (TSP) 

24 Hours Average 

~Ut'l::m1..:1,iu1~Lan (PM-10) 

24 Hours Average 

1J7,;'Yl UEl'Y1Eh'.lflGl1 ,hnil 1h::m1,1,umL&i"ll~ 33727/16537 
0 I O Q.,, U IV A ' mu Gl 1J El 'YlEh'.I El 1 Lil el mhrn ~'1-1, "lJ'l,I, ,h'.l '1111 il el iliil il fl 

., 
.., 0 A 

1J1'1,1,fl1il'l,I, 

October 15-18, 2024 

October 22, 2024 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result" 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

15-16/10/2024 16-17/10/2024 17-18/10/2024 

mg/m3 High-Volume Air 0.193 0.197 0.191 0.330 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.085 0.087 0.083 0.120 

Sampler/Gravimetric 

Remark: 11 Notification of National Environmenta l 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. 
1fi-~n laJ~" L'"l1,-o'M>UJ'M>'Yl ~o'M>i,HL'n'M>CA ,hn(pl 
22/35 'l!!lun-1~Lrivm1'1'11 7 11un 4 (1J114ITT\4TI'll1) 11'1J1~'1i'1~~nn L'!Jfllrnn~il n1~m'r'lii~114m 10240 

1mi'r'ln 0-2187-0908, 081-6573909 1mll'Tl 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 014/2567 

October 28, 2024 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NNE 22 

NE 45 

ENE 67 

E 90 

ESE 112 

SE 135 

SSE 157 

s 180 

SSW 202 

SW 225 

WSW 247 

w 270 

WNW 292 

NW 315 

NNW 337 

TOTAL 

0.4-1.8 

18 

10 

2 

2 

1 

4 

1 

2 

1 

1 

0 

2 

0 

0 

8 

10 

62 

CALM (<0.4 mis) 

TOTAL 

1J1,;vi 'Ll'tl'Vl'tl-:1~~1 ~1ni;i 1.h~'Vl1uui;in~,i~ 33727/16537 

L~ij'tl-lLLi~u~1Mi1,.rn1n-1,itli;i~u~u L~?1~1,1£'l1~nn2-1ri'tl£'lh:i 

IJ111J~'Ll'el'Vl'tl-:I ti1L11?1'Vl'el-:ILL£'lU'iJU {-:!Wli;)~i,11~1,ltl 

October 15-18, 2024 

1J1L'lt'\JLNLS'tJ~Yl'el-:ILL£'l~'jj~~YltJ1 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 TOTAL % 

0 0 0 0 18 25.00 

0 0 0 0 10 13.89 

0 0 0 0 2 2.78 

0 0 0 0 2 2.78 

0 0 0 0 1 1.39 

0 0 0 0 4 5.56 

0 0 0 0 1 1.39 

0 0 0 0 2 2.78 

0 0 0 0 1 1.39 

0 0 0 0 1 1.39 

0 0 0 0 0 0.00 

0 0 0 0 2 2.78 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

1 0 0 0 9 12.50 

0 0 0 0 10 13.89 

1 0 0 0 63 87.50 

9 12.50 

72 100.00 

I ~ I 

.?.t~~W\ ~ .......... , .. ..... ..... ... .......... 

Chornparecnate Chantaveboon 

TECHNICIAN MANAGER 

. ' 



Mining Environment Consultant Co., Ltd . 
.,...,,..1..: r;;''f II, 6' .,,_ 6'o .,,_ 

lJ 'UH'l 3J '"" Lel 'Mi L TH) 'Mi L3J wn ~ el 'Mi81SiHL fl 'Mi~ ~1 TI~ 
22/35 ,iaun,~mvm1on1 7 11un 4 (U1\4ff1Wm!1) L1'111~'1i',~ii1n 1'11t11mn:il n1~m~ii~1\4m 10240 

1mi~n 0-2187-0908, 081-ss13000 1mH11 0-2181-0008 

TEST REPORT 

TEST NO. 

REPORT DATE 

Wind 014/2567 

October28,2024 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

,.jitt'Vl u'f1V1'fl-:i~~1 ~1n~ u1::V11'1.l'U1?11L~,i~ 33727116537 

L~i'.l'fl-:iLLi~'l.!~1?1~1~nm.J'lli'.l~~'l.l~'l.l L~'fl~1?1~1~n11iiri'fl~f1-:i 

0 I O .. .., .., ,_ #' 

1?11'1.J~'IJ'flVl'fl-:J 'fl1Ll1'f1Vl'fl-:JLL~'l.l,i'l.l i,-:iwrn~l?11iill?lt1 

October 15-18, 2024 

'IJ lL ,;i ru LN '1t.1'l.!V1'fl-:i LL~'l.li'l.!1 Vlt.11 

25.5% 

20.4% 

15.3% 

10.2% 

EAST i 

SOUTH 

TECHNICIAN MANAGER 

WIND SPEED 
(mis) 

>= 11 .20 -8.50-11 .20 -5.80 - 8.50 -3.60-5.80 

1.80-3.60 -0.40-1 .80 

Calms: 12.50% 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd . 
..,....,1..: i;;''f t, 6' ..., 6'o..., 

1J'ilt't1 3J'U'1 Lt)'M, L'J'iil'UL3J'Utl ~i)'M,,SiHL tl'U@l ;nn~ 
22/35 '!!lltm1~mYm1on1 7 u.un 4 (U7\411'l\4TI'lf7) U.'IJ1~'11,'lllJ7n L'!Jt1u1~n:il n1~LYl'l'jlJ'll7\4m 10240 

lmi'l'jn 0-2181-0008, 081-6573909 fo,~., o-21a7.0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

1J1li'Yl UE>'Y1Eh'l~~1 ,hn" 1.h:mi.ur~,L~"JJ~ 33727/16537 

L 'Vli:JE>'1 LL 7~'\.l.El "ITT'V\ m73J"Jf~"~'\.l.U'U. L vJ El El" ITT'V\ m73Jf1 El ITT1'1 . .. . 
0 I O ... 6"" .... ,Do f' 

"11J~1Jtl'Y1El'1 El1L11El'Y1El'1LL~'\.l."JJ'\.l. ;)'1'V\1"El~7""fl • 
MEASURED DATE 

MEASURED INSTRUMENT 

October 15-18, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Noise 060/2567 

October 28, 2024 

Interval Time 
U1'\lTI1;!)'1lnR'Lfiu.:i..-:f"~fl')",3n1ffl1.:ltl1'1liiflfl::1"91m::u:: 100 Lll911 (~a.Jr1 9 U1"U!l't1!l<I) 

Stanclard1I 
Leq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr [db(A)) 

15-16 91El1flll 2567 16-17 91El1flll 2567 17-18 911'11flll 2567 • • • 
01:00 p.m- 02:00 p.m 59.1 59.3 59.5 
02:00 p.m - 03:00 p.m 58.8 59.0 59.2 
03:00 p .m - 04:00 p.m 58.6 58.8 59.0 
04:00 p.m - 05:00p.m 58.4 58.6 58.8 
05:00 p .m - 06:00 p.m 58.2 58.4 58.6 
06:00 p.m - 07:00 p.m 57.8 59.0 58.2 
07:00 p.m - 08:00 p.m 53.6 53.9 54.2 
08:00 p.m - 09:00 p.m 53.0 53.2 53.5 
09:00 p.m - 10:00 p.m 52.5 52.7 53.0 
10:00 p.m - 11:00 p.m 50.8 51.0 51.3 
11:00 p.m - 00:00 a.m 49.7 50.0 50.4 
00:00 a.m - 01:00 a .m 48.5 48.8 49.0 
01:00 a.m - 02:00 a.m 48.2 48.6 48.8 
02:00 a.m - 03:00 a.m 47.8 48.2 48.4 
03:00 a.m - 04:00 a.m 47.2 47.6 47.8 
04:00 a.m - 05:00 a.m 47.0 47.2 47.5 
05:00 a.m - 06:00 a .m 47.4 47.6 47.8 
06:00 a .m - 07:00 a.m 56.0 56.2 56.5 
07:00 a.m - 08:00 a.m 57.4 57.6 57.9 
08:00 a .m - 09:00 a.m 57.7 57.9 58.1 
09:00 a.m - 10:00 a.m 59.0 59.1 59.3 
10:00 a.m - 11 :00 a.m 59.4 59.6 59.8 
11:00 a.m- 12:00 p.m 59.6 59.8 60.0 
12:00 p.m- 01:00 p.m 59.2 59.4 59.6 
24 Hours Measured2t 56.4 56.6 56.8 

Lmax [db(A)] 92.6 92.9 93.2 

Remark: 1. 11 111911f1"1::fl1JLffu<11flurf1ttl tl1::mflflm::m111m1i,:iLL1flR!lllLLV:.:i,nii 0,uufi 15 Yi .fl. 2540 

2. 21 ia.:itlnu1im1i1,:ii'\la1",i1nfl 1JEI fl!lWl!EILLGl"'1 U1'JJ't1::LU!J" 1-241 
:.J • " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

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

-
-
-
-
-
-
-
-

70.0 
115.0 
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I 



Mining Environment Consultant Co., Ltd . 
..,....,1.,: C.:1 t, ,t a., ,to a., 

1J"iti-YI 3J'M,\l Lel'M>t'l"iel'M>L3J'M>YI ~el'M>sii,ULYl'M,Gl ~1n~ 
22/35 'l!OU n;~L1'1Vm1'111 7 uun 4 (U1\1Wl\lTI'l!1) U'IJ1~\11Y,"1 n L'!Jfll.rn n:u n;~l1'1VUJY,1\lfl1 10240 

1mi·mi· 0-2187-0908, 081-6573909 1mll"n 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m- 01:00 a.m 
01:00 a.m- 02:00 a.m 
02:00 a .m - 03:00 a .m 
03:00 a.m - 04:00 a .m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a .m - 11:00 a.m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2t 

Lmax rdb(A)l 

1.J~,;-'Yl Utl'Y1Eh1fhn ,i1n~ 1.h::m'll.UmL~°ll~ 33727 /16537 

L 'Viii t1.:i Ld~'ll.tlq}ff1'VI m"l3J'lfii.~~'ll.U'l4 L 'i4 t1 eJqJITT'VI mi-3Jri u Rf1.:1 . .. . 
0 I O ca,., Q,.; Q,.; A c' 

q}11J ~1.J tl'Yl tl-:1 tl1 Lfltl'YI tl.:ILLff'll.°lJ'll. ,J.:l'V\1q} um~qi(l • 
October 15-18, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

h~L1fowno~um1,,r\41'1V1 

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

15-16 9Ul1flll 2567 16-17 9lft1flll 2567 17-18 flft1flll 2567 • • • 
57.5 57.7 58.0 
57.3 57.6 57.8 
57.1 57.3 57.6 
56.9 57.1 57.3 
56.7 56.9 57.1 
56.3 56.6 56.9 
56.1 56.3 56.6 
55.9 56.1 56.3 
52.1 52.5 52.8 
52.7 52.0 52.3 
49.1 49.3 49.7 
45.9 46.1 46.3 
45.1 45.6 45.9 
40.2 45.1 45.3 
44.1 44.3 44.7 
43.7 43.9 44.3 
56.9 57.1 57.3 
57.1 57.3 57.5 
57.3 57.5 57.7 
57.5 57.7 57.9 
57.7 57.9 58.1 
57.9 58.1 58.3 
57.6 57.8 58.0 
57.3 57.6 57.8 
55.6 55.8 56.1 
90.5 90.8 91.2 

Remark: 1. 11 ll19l7f1'1-47::t1rnifo..i1flu,,0:11i.J i.J7::mflflt11::nTTlln17~,lLL1flli!lllU~,l'J!19i O.UtJrl 15 Vi.fl. 2540 

2. 21 i!l..it.liiu1im1i1..ii\,1,~1'1.4~111fl tJft fl!lWl!l'HLfl'l-4,,f Lft'JJ'Yl::Llj!.J'l,l, 1-241 
loJ • " 

TECHNICIAN MANAGER 

Noise 061/2567 

October 28, 2024 

Standardl/ 

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

-
-
-
-

70.0 
115.0 



R 

Mining Environment Consultant Co., Ltd. 
""'ci., 1..: Go' "1 !I,, 6' ci., 6'o ci., 

1J "'i~YI 3J "" L el" n "'i el" L3J "YI ~ el \4,,S ,UL Yl\4,~ ,n fl@} 
22/35 'lf!lun1~L'Yl~n1-n1 7 uun 4 (U1\4ff1\4TI'lf1) U'll'W.i'1~1.11n L'llf\1.rnn:il n1~m~1.J~1\4fl'l 10240 

1mti~tf 0-2187-0908, 081-6573909 1mrn1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax [ d.bfAll 

u~,;''Yl tlt1'Yleh'.lfia1~1nG11.h::'Y1T1uTmLa'll~ 33727/16537 

L Viiit1,:i Ld~'ll.t1G1ff1Vi m13J"lf'4Gl~'ll.tl'll. L ~tl t1G1ff1Vi m13Jrit1RTI'1 
q 'U q 

0 IO 11,ttL,C,,., At' 

mu au tl'Yl t),l tl1 L1ltl'Yl t),l LLff'll,'JJ'll, 'il'1Vi1Gl tl911G1Gltl 
q 

October 15-18, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u1"U.J°1ii'U. 

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

15-16 91R1flll 2567 16-17 91R1flll 2567 17-18 '1R1flll 2567 • . • 
57.2 57.4 57.7 
57.0 57.3 57.5 
56.8 57.0 57.3 
56.6 56.8 57.0 
56.4 56.6 56.8 
56.0 56.3 56.6 
55.8 56.0 56.3 
55.6 55.8 56.0 
51.8 52.2 52.5 
52.4 51.7 52.0 
48.8 49.0 49.4 
45.6 45.8 46.0 
44.8 45.3 45.6 
39.9 44.8 45.0 
43.8 44.0 44.4 
43.4 43.6 44.0 
56.6 56.8 57.0 
56.8 57.0 57.2 
57.0 57.2 57.4 
57.2 57.4 57.6 
57.4 57.6 57.8 
57.6 57.8 58.0 
57.3 57.5 57.7 
57.0 57.3 57.5 
55.3 55.5 55.8 
90.2 90.4 90.7 

emark: 1. 11 lJ1917f1W7::i1JLfftJ-.l 1.it.1ri\tt1 tl7::n7t'lflru.::nnlln77~-.lLL1Yli1l3JLLV:-:i'l!19l O.Ul.J~ 15 YUi. 2540 

Noise 062/2567 

October 28, 2024 

Standard1t 

-
-

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

70.0 
115.0 

'I 

2. 21 ~a-:itlfju1im7~1-.l~UH'lU.i1nfl l.JR fl!lWl!RLL91UY1 LR'llfl::LUtJU 'l-241 

I u~ . " v~ ......... /:\ 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
1Ji-1tn 1:tJi\'1 L~"1'l"H>"L3J"n ~e>"61T,uLn"Gf ,1111~ 
22/35 'llovn1~m'Wn1'1'11 7 u.vn 4 (U1\411'114TI'l!1) u.,n~f,..,~,n L'!1'11J7~n:il n-t~m'W~'l114fl110240 

tmi'W~ 0-2187-0908, 081-6573909 tmtl"l1 0-21 87-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 029/2567 

October28, 2024 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

U1~'YI UEJ'YIEJ'1~~1 ,11nv1 1h::m1,uJmL~'JJrt 33727/16537 

L'Vlifo'1LL7~'14EJWIITT'V\n7'Ul°l!'U.vi~\n.Ju L~ElEJWIITT'Vln77lJf1Elffi'1'1 . .. . 
0 IO ""'""'""' _, 

Wl11J~UEJ'YI El'1 El1L11 El'YI El'1 LLAU'JJU ,J'1'V\1vi EIW17v!Wlfl • 
U1L 1tll.'JJEJU LLiJ ~'11.h::muu~,-

October 16, 2024 

16.30 U. 

MiniMate DS-077 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 30 20 24 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.474 0.555 0.491 

PEAK DISPLACEMENT (mm) 11 0.02148 0.01708 0.02538 

PEAK VECTOR SUM (mm/sec) 11 0.974 

AIR PRESSURE dB(L) 11 101.0 

TRIGGER11 VERTICAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 
,d_ O 0.,0 ,cl I ci.,, &!. .d ,di q .-::it,~ I 

(L7lJ't'l1n171J'll.'YIMl17::vium11JHUH::L'Y1El'll.LlJElfl11lJL71El~mfl (PEAK PARTICLE VELOCITY, PPV) l)fl1~'1LL~ 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

22/35 'll!ltmi~L'l1Yin7'r11 7 u.tJn 4 (U1'11W'l'IITI'l!1) U.'IJW.i,~1J1n L'!Jfltmn~il n1~mYi1J~1'llm 10240 

1miYin' 0-2181-0008, 081-s513909 1mff11 0-2181-0905 

TEST REPORT 
Test No. 

Report Date 

ui,;''Yl tleJ'Yleh'lfla, ,5,ny) 1.h::m"U.Uii'Ha°ll~ 33727/16537 

mjj eJ'l'I Ld~"U.eli!ITT~ m·nJ"lf14y)~"U.tl"U. L vl £J eJYIITT~ m·niri £JITT,'l'I 
• 'II • 

0 IO 1a.,,-..,&.- _, 

mua1Jel'Ylel'l'I el1L1lel'Ylel'l'ILLff'U.°ll'U. ,J'l'l~1y)£ly)1y)Ylt1 • 

Vibration 030/2567 

October 28, 2024 

LOCATION uiL1tu.1.J,"U.TI1;-iJ1LniLfir.J'l'I Lm'l'lnTH1,"U.iit1Y1::1"U.Y1n (~~~ 9 u,"U.tleJ'YleJ'l'I) 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

October 16, 2024 

16.30 'U.. 

MiniMate DS-077 

PEAK PARTICLE VELOCITY (mm/sec) 11 

PEAK DISPLACEMENT (mm) 11 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

- - -
< 0.254 < 0.254 < 0.254 

- - -

-
-
-

0.254 
,.:., O .... ... I -.., ._!, ~ A II# .d I ~ I 

(L13Jmm11J"U.'Ylnm1::y)1Jfl113Jff"U.ff::L'Ylel'U.L3Jelfl1,3JL11£l't111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfnil'l'ILLYI 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

A"-'1...: G.'\J !I, t( "-' tfo"-' 
'lJ "iti-YI 3J "" U) 'Mi n i-n 'M,L3J 'Mi YI A£> Wi1 ,HL 'YI\HI v1 n ~ 
22135 'll!ltJn1~1,wm,or11 7 uvn 4 (tl'1,unwmn) U'IJ'l~li,'llinn 1'119\tmn:il n1~ml'l1J'll1\U11 10240 

lmfil'l-n 0-2187-0908, 081-6573909 lm~ 1 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ui1t'Yl tiumh1thn ,1111'11h::m\l.u"7Llil"ll~ 33727/16537 
0 Io ............ A' 

'11tlliltlu'Yleh'l 01Lllu'Y10-ilLLL'f'l,l,"lJ'l,I, ,l-il'V\1"0"7'1'1fl 

tio sump "llu-il 1m,:imi-

October 22, 2024 

October 24 - 25, 2024 

Grab 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result
21 

1. pH - Electrometric 7.6 

2. Turbidity NTU Nephelometric 2.3 

3. Suspended Solids mg/L Dried at 103-105 ° C <5.0 

4. Total Hardness mg/L CaCO3 EDTA 275 

5. Sulfate mg/L SO4 Turbidimetirc 130 

6. Total Iron mg/L Fe Phenanthroline 0.12 

7. Lead mg/L Pb AA-Direct 0.006 

8. Cadmium mg/L Cd AA-Direct <0.001 

9. Arsenic mg/L As AA-Hydride 0.005 

Lab-W 050/2567 

November 4, 2024 

October 18, 2024 

9:00 AM. 

Clear 

Standard
11 

5.~9.0 

-
-
-

-
-

:'S().05 

:'S().005 

:'S().01 

Remark : 11 3J1'i11j11.4~rnmwJ1~1~1,4 (1.h::L11't'lrl 3) 1h::mf'lflnl.::n113Jn11;.,,LL1'i1imJLLV:-il'J!1~ ,llJtJft 8 VLf'I. 2537 

21 iu-ilU~tJ1im1 tJ1i;'t'l Lfl1-4111el'4L~Wt1 LLel\4~ LLfltJel11'i1el~ -;J1fl'i1 Lfl,i't'l::L'.UtJU 1-029 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Mining Environment Consultant Co., Ltd. 
A.,_.1.,: ~'1 t, t( a., t(o a., 

1J "j~'Yl 3J "" Li)" n,. el" L3J "'YI A el 'M,SZf iHL 'Yl'M,Gl ,n n ~ 
22/35 "lf!l!m1~m't'ldion1 7 L1un 4 {U1'Llff1'LITI'l!1) L1'111~-.i'.~ii1n L'llfllJ1~n:iJ n;~L'Yl't'l il~1'Llf17 10240 

1ml'iYll'i' 0-2187-0908, 081-6573909 1m~1 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ui1t'r'l UEl'r'leh'l~hn ,i1n" 1.h::m,ufom1"lJ'Yi 33727/16537 
o I o 4"' 0,., &., A .. 

'11UaUEJ'r1 EJ,'J El1 Lil El'r'l EJ,'J LLH'U."lJ'U. ,l,'l'V\19'1 El~1'1'1fl 
q 

~1 L VlliEJ,:, ITTtn1m1h:: Lu°lfi! m,:,i1'U. riflL 'Vl\4EJ 

October 22, 2024 

October 24 - 25, 2024 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Lab-W 051/2567 

November 4, 2024 

October 18, 2024 

9:30 AM. 

Clear 

Item Parameter Unit Method of Analysis Result21 Standard" 

1. pH - Electrometric 7.7 

2. Turbidity NTU Nephelometric 94 

3. Suspended Solids mg/L Dried at 103-105 ° C 17 

4. Total Hardness mg/L CaC03 EDTA <2 

5. Sulfate mg/L S04 Turbidimetirc 24 

6. Total Iron mg/L Fe Phenanthroline 7.5 

7. Lead mg/L Pb AA-Direct 0.008 

8. Cadmium mg/L Cd AA-Direct <0.001 

9. Arsenic mg/L As AA-Hydride <0.001 

Remark : 11 mi11j11.l.~ru.mvni'1t:b~\J. (1.h::L11'Ylil 3) 1.h::mflfltu.::m1im11~,:,LL1ilimrni..i'll1~ o.uurl 8 Yi.fl. 2537 

21 io..ii.J~u1im1 u1,;''Yl LD1.l.,111l\J.Lij',nf LL1l1.l.i LLfllJ!l11il!l~ ,'hn~ Lf!,i'Yl::LUtJ'U, 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

5.0-9.0 

-
-
-
-
-

S).05 

S).005 

S).01 



CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Mining Environment Consultant Co., Ltd. 
1J;i;YI l&1ii'1 Li'M,1Tii)'M,L3J'\-U1 ~i)'M,6lf,HLYl'M,(A \)11)~ 
22/35 'll!ltm1~L't'lVin'Son1 7 uvn 4 (U1\4ft1\4TI'll1) u,mi1111inn L'!lflU1~n:O n1~L't1Viil1'11'4f17 10240 

LmiVil'i" 0-2187--0908, 081 -6573909 Lm"'n 0-21 87-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1J7lt'Yl Utl'YlEhlflt-11 ,i1nil 1.h::muu~,rn"llrl 33727/16537 
o I o Q., Q., - A f( 

mut-iUtl'Yltl..J tl1L1ltl'Yltl..JLL~'l,l,"1J'l,I, ,1..:i~1~0~,~~tl 

i1m.M1 m..:ii1ufitrn::1uoon 
'II 

October 22, 2024 

October 24 - 25, 2024 

Grab 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Lab-W 052/2567 

November 4, 2024 

October 18, 2024 

10:00 A.M. 

Clear 

Item Parameter Unit Method of Analysls Result11 Standard11 

1. pH - Electrometric 7.8 

2. Turbidity NTU Nephelometric 10 

3. Suspended Solids mg/L Dried at 103-105 ° C 5.8 

4. Total Hardness mg/L CaC03 EDTA 175 

5. Sulfate mg/L S04 Turbidimetirc 19 

6. Total Iron mg/L Fe Phenanthroline 0.93 

7. Lead mg/L Pb AA-Direct 0.009 

8. Cadmium mg/L Cd AA-Direct <0.001 

9. Arsenic mg/L As AA-Hydride <0.001 

Remark: 11 m~1j·1u~mmvnt1~1&iu (th::L11'Ylrl 3) 1h::mf'lflm::m·rnm1~-.1Ln~immV:-.1'111&i o.uutf 8 vrn. 2537 

21 icJ'1UDU1imi- l.J7lt'Yl Laut11EJUUJUfl LLtlU~ LLL'll.Jtl11~tl~ -;hn~ L~'JJ'r1::LUtJU 1-029 

TECHNICIAN MANAGER 

5.0-9.0 

-

-

-

-
-

S).05 

S).005 

S).01 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

........ 1..: '-''1 I,; 6' ..... 6'0"-' 
tJi-'lt't1 3J'M,'1 Lil'M, L 1"Hl'MIL3J'M,'t1 Ail'MiezfiHL 't1'M,Gl ;nn~ 
22/35 'l!OUn,~L'Yl'l'ln1-n1 7 LIUn 4 (U1\Ul1Wl7'1!1) Ll'IJ1~'111~1J1n L'!Jfllmn:il n1~L'Yl'l'IIJ~1\4fn 10240 

1ml'i''l'l li' 0-2187-0908, 081 -6573909 1mwi1 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J11fl1 UEJ'l1El..:1fhn ,hn~ 1.h::miuTmLfl".IJ~ 33727/16537 
Cl I O &.,, &.,, .... A ~ 

m1Jfl1JEJ'l1El..:I El1L11Ell1El..:ILLR'l,l,".IJ'l,I, ,l..:IV.1~Elm~~fl 

tlt1mmfl1J1'1,1,UEJ'l1£J..:I 

October 22, 2024 

October 24 - 25, 2024 

Grab 

' 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result11 

1. pH - Electrometric 7.6 

2. Turbidity NTU Nephelometric 0.04 

3. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 388 

4. Total Hardness mg/L CaC03 EDTA 330 

5. Sulfate mg/L S04 Turbidimetirc 23 

6. Total Iron mg/L Fe Phenanthroline <0.025 

Lab-W 053/2567 

November 4, 2024 

October 18, 2024 

10:30 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

1,200 

500 

250 

1.0 

Remark: 11 1.h::mf'lm::m1.,:,'Ylfvw1m1n111'l!1~mi::i,nn~imJ .~o.,:, n1~u~~«mnm-n,,~::111~1m1\um.,:,1'l!1m1 

lh~f1m11uo.:inui1uwi1!11mR,m~::m1uo.:inu1u,~o.:i~.:i.n~tro11,ilu~lf Y,U'!. 2551 (mm-nouh11R.:IR~) 
Ill IIJ '\I Ill 

2/ io.:ill~u1imi- 1)7,;'Yl ,5u'b,-ou,3Twn uou~ UfllJEl1"1~El~ ,hn~ .~"JJ'Yl::,iiuu 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



' t::! 

fllflNU1f1fl 3 



,.... _______ MINING ENVIRONMENT CONSULTANT ro LTD ., ., . 

iJ''l9'11j1'Uflt:Wll't'tt>lfllfll'U'U'l'ltlltl1ff1jltJ'ff1it1 

·- - -i fi11ngt11 i-:ilsw tlU~lJ 8 i'-:iw.;, fl llilDll 24 fl lii.:i f <l! 4 

tiu11ao I iJ * tnlilllO l lfl8~ i ermJij'n\J 
1im,.,,111 r,. I 

~ml 
I mglm' mglmJ µgtm' mg/m ' ' ppm ppm ppm . ppm ppm 

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

Infrared Detection I Nitrogen Dioxide (NO2 ) 0.32 0.1 7 - - - - - I - . . Chemiluminescence 
Sulfur Dioxide (S01j 0.78 0.3il' - - 0.30 0.12 . - 0.10 0.04 Pararosaniline 

, T ocal Suspended 

!'articulates (TSP) - - - .. 0.33 - - - 0.10 - Gr.a vimetric-High 

I Volume 

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

I 
! < l O microns (PM- I 0) I. Volume 

i Ozone (03) 0.20 0.lii I - - Chemilwninescence - . . . 
I I 
I 

I 
1.5 I . Atomic Ab:sorpion 

, Lead (Pb) . I - . - -i i I ! _L_ I Spectromeri::r i 

.. ' . YIS11 : ,J,-::;fl1,r11w:::nn11n,-.if,m-,t1A'a11u,.j~,n9i \<'U'Uii 24 l'UI'. 2547 

,unm't'IIIJ : "filU~~£l1l'll1fltufl 

: • SI ,_. cJ o ..:i, .,. ..:. • 
fl1~1':lilJL'UlJ'lltl'tJ6~ffl'lltllU10.Ylfl1llJ\l\'U l m·rn1mtr ~U.ll,QlJ .1.5 tNffiL'!IClL'lftJtl' 

' 

...... ,,·-...:, 



.--------M!NIN'3 ENVIRONMENT CONSULTAN7 CO LTD ., 

,::~111m [dB(A)} 

I . l!:'11JLi°rtJ~f.!-:J~f'I (L,,,._,) < 115 

2. l::i'IJLrftl-:ib~~fJ 24 i1 h :, !J~cq-~4 hrs.) ________ _._ ___ _ < 70 

.. 
2 1J1.nt111 2540 

(Ma.x.iroum Sou.nd Level, Lm:..,·) 
-

1::irn~t.1.:IL'Q~V 24 i"'J 1lJ.:i 

) (Equivalent Sound Level, L,q.24 hr.-. 

~::~'I.J1~tJ-m~St.1 8 4, hi.:i 

(Equivalenc Sound Level, L"".8 hrs) 

t11JJ1m§lll 

l~Lft'U 115 Lf'l~L'.I.Hl(ltl) 

'W1tiu 70 1.i<im'fl(1e) 

il.i1nt1 75 1t1il'll'fl(Lt1) 

c., Q IV 

lll\j1'1Jfl\ll 1tlo/l 29 1ltl1lfllJ 2548 

7 
I 
I 
l 
I 
' 

I 
I 
I 

i 

I 
1 
I 
; 



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

. 
u 4 0 4 .Q 

JJ1Y11fl'Ufl11JJtT'Utf~l'tltl'U1llnnTl'tlll't'IJJtl~'t'IU 

. . ... .. ., ... .. ., fl'JlSJCI fl'JlSJl';i'J'lltl-:ltl~illfl tn1,M'J~ mum fl'Jlill';i'J'llt'J-:lt'J~illfl fll';j'lfi)~ 
,. d 

(ih,a1iim9'iei1inri) cil11a,ii,m '"' d (il11alilYl';i9ltl1U1'1) (ilttalJJf11) (ID';iflCJ) (IU';iflCJ) 

l 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ;?;40 50.8 0.20 



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

. 
vtl'jHllff~'1'j~~'Ufl'JliJ~'1'11tH1iTt1'1Tiijm,n'j::fl'UAtl'Uflt1t111t1~a1m'j 

• 

' . 
dB psi .... "' 

f.lilfl'I:::'YIU'Yllflfl'll'U 

180 3.0 1 m -:mh111irv11w 

170 0.95 m:::llntr1u1my119lfl 

160 0.30 

150 0.095 fll:::llflll9lfl1J1.:itY1'1.l 

140 0.030 Ti 1 \I .:i f{9l~ ffl "U fl f{'IJ fl Will n::: fl 11111.l n 69lfi V ll 1 fl fl,, 'ti H 1'1.l 'IJ6.:iil,::: I 'fl fl?l''11 i' Je 111 l fl 1 

(Occupation Safety & Health Administration : U.S. Department of Labor) V611foi~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 Ti1~.:ity,1~-ihufl fl1l l'l1ihi-mi'IJe-111h:::1'r1f!t1'11i'jV11Jimae11i'ui~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~1.lnt1fltivn1i,ru,11flmhuflfl11111iie-1111i '1Je.:i1.l,:::l'r11'1?1'11i' 1vi11! m (USBM. TRP. 

78 Safe Level) 

120 0.003 ti,~ 1i mil 1i\'u l·:n;11rlu ij'l.l ,1,w111fl i~u ~en'.? e.:i1rlunn1u1w1 

120 0.003 ~,~ Jjfl iii'lJ fl U f 6 .:JI~ V'l.l 11n:::~, ~ .:i 'IX"~ ff1U fl f{'1Jfl1'VHLn:::mUJ1.lneflfiVlllflfl1 l 

'11Hl'l.l'IJ6-1!1.l,:::n1ff?l''11i'je!1Jlfl1Vtl1J1Uiltum,'l"i1-111'1.l~6l-dt1.:it1'1.l 15 'l.llii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 Ti, ft -11 "l" ~ n,u fl r{'IJ fl, wua::: fl 111J1.l a t1 flfi v Ill n n 1 -ni ,~ m ,rn ~,J, :::1't'lf!?r11i' J e 11Ji m 

ve1Jfu'l~ 1um,'l"i1~1'1.l~ti,ilti~ 8 <i111J.:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

.. 
,nn : 1efl ?!'111.l,::: flt11Jflll ff1J1J'l.l1 2541 "1J19lrn1,ile.:iour•rnm:::Y11J ll 1fl m, 1i19lQl:::1ii,11 'l.l .:i1u111iiti.:iui ua:::miiti~11'1.l 

1uiJ,:::mffi't1v" fle.:im,111iit1.:iui m1J't'li'~v1mtmli 
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22. 

MINING ENVIRONMENT CONSULTANT CO.,LTD. 

iY niiuun:::srr {Colour, Odour 

and Taste) 

l:jlll\111" {Temperature) 

.. . 
fl'lllJl'UUOHllli'l::A1~ 

!ltlO'YIIU?1::n1a (DOt 

ii1 e;i (BOD) 

t1\lflliifon~11 l11ihfofolt~\111111 

{Tot~! Collform Bacteria) 

lt'Ufl~tll/Oq11liflfln111n,fof11 

(Fecal Ccliform Bacteria) 

lu11•m1 (NO,) iu11~hu 

,.\J 1"'-s' 011 

I UtllJ h,1iiu11 (NH,)l1n11.i1u 

I 1'U 1,mvu 

lluen (Phenols) 

l1!J~llfl~ (Cu) 

iimiin (Ni) 

uu~n,ii ir (Mn) 

rr~n::ir (Zn) 

UflfllUUU (Cd) 

(Cr Hcuvalent) 

l'IZO'l (Pb) 

tlnnii~'HUfl (Tot.al Hg) 

111n114 (As) 

'i~u,,.ui (Cyanide) 

n11iiu,un,i; ~ff (Radioactivity) 

-fi,i"~n11e1nh 

- ti1i'~~tt11111 

rrn,i lfll'I l" Y&U'I:: rfo {,yii111~ ii 
" !'lll6;in1rnut1 (Total 

Org•nochlorine Pcsti.:ides) 

P20 

P80 

PSO 

P80 

I 

C 

u111n. 

· wu.i.~uJ 

IO0un. 

110/i.'1, 

l'U1'Hfl01l11/ll . 

110/11. 

11 

11 

11 

11 

11 

l! 

11 

11 

11 

11 

'l 

11 

11 

11 

1 

'Ii 

I 

2 3 

5.0 -9.0 S.0-9.0 

-(.6.0 ~4.0 

:n.s :::n.o 
> S,000 '.ll- 20,000 

'J-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.t 

1.0 

0 .05 

I 

>4,000 

s.o 

0 . .5 

0 .00:S 

0.1 

0 .1 

1.0 

1.0 

0.005 • 

0 .05 •• 

OM 

0.05 

0.002 

0 .01 

0.00.5 

0.1 

1.0 

0 .005 

4 

S.o-9.0 

-(2.0 

'J-4.0 

5.0 

0 . .5 

0.00) 

0.1 

0.1 

1.0 

1.0 

0 .005 • 

0.05 •• 

o.os 

O.OS 

0.002 

0.01 

0.005 

O.t 

1.0 

0.00S 

s 
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23. 

24. 

25 . 

26. 

27. 

28 . 

MINING ENVIRONMENT CONSULTANT CO.,L TO. 

lllGl<rlril'l'l1'Ai~qR,.. illMnrnn.iw1::U1TlftGllll1nh 

fl1TIH 
ffl(11l 

fl1MRl11f,J1;loy,1" 
flWllll'l,_ilv 

iroR 1h::&11,i th::LMI th::ui,i th::un1 tlt::111'1 

1 2 ~ ◄ 

ARn (DDT) iu1,nnfom. 11 1.0 1.0 1.0 

UL8'lti-rufltinl'11 (Alpha· BHC) " 'Ii 0.02 0.02 0.02 

R!lflli< (Dieldrin) " 1! 0.1 0.1 0.1 

tint11\I (Aldrin) " 11 0.1 0 .1 0.1 

1etl,.1ftnti!11n::1etli'l1l'lt16 " 11 0.2 0.2 0.2 

6UtJfl 1'Y~ (Hcpt2chlor 

&.Hcptachlor epox idc) 

11,n1t1';\I (Endrin) " 11 'hirmn,a,i1111'C1J1~t1111=iim, 

.. ,.,,ueu;i1h1nifl 

ihn : ,.h::ni!'!tH1t::mn1m1a~:nftti'81Jll'tt~'11~ UtJ'IJ~ 8 (l'l.!'f. 2537) 8tJf'lfl11Jfl"l1\lltnn::nru'CJtlJ'°;tf~lrt!1J 

11n::i't1\llt]W.flll'1~<111"lf,lo1J11~ ~,n~ 'l'l.rr. 2535 ,fo~ ii111u11JJ191,31ufjWtn'l'lll"-ihun-ninl1Fhflu 

fi-ril!'l'l'i\Jnirrhrnlt{!'I.Jfllll u,ju1h::mffi,,.tl l'nll J 11 Amivi 16.J M'l\J~ 24 ~lJfl1liu11 2537 

Vl)J1fJltll,J : 1/ mrnu~lh:al'll'llllifl~.J,~,foi 

5 

. 

. 

. 

. 

. 

. 

ll,::1m1ii I Muri lll1f1<1ti1iifjWllll'lllliitl'tn'l'Cf111Jli'l'W'!n~1flvtln!'flllnJ,i,nnnnllf'llHlf1t11h::1m1 

U<'l::l'fl1J1lfll~Uth:: 1ow1i;o 

1 l n1·Hrtl1nt111c1::u!111ft 1i<1ultmhum1,h14e h~•mnlofiriou 
.. ; .... ~ --- ... .,l 

2) 1111'UOW\'l'U 1jtll1J1!ll 1J'!l7fl'IJ fN l'f ~1J'lf1fl l::fl1Jl'IUJ l\J . 
3) n11a\jfmh::1J1Jiintru'1Jo~ui-tti.i-u1 

,h::tlll'li12 ,~11ri 11i-tri.i11\~Mi'mi,i.i111nii<:rml1JlJ1~U,::urri m1::lm.nrn1ihnh:: 1ow1~t) . 
I) rm~,J11lt1ua::uilm11fla;o~Fl,-umnh1;-0 l-H1f1111tlo;rivuun:Fhum:u,um, 

,Ji'utl, ~fJmm-nJ1i1 ltlrlau 
., t/., ; : 

2) mnnpnlli\'911-Ul 

3) mnh::l•~ . .. 
4) m,11uu1m,::nK1Y11-nh 

u1:1m1ii 3 lt1uri Ul1ri.iJ,~Mfmf,;f4\l100\lm'l1J1JH1h::IJ'l'11m::rr11JTHllt'hnh:: fow,~o 

I) ni,~tl1MUIZl::1J1°1.llfl 1~vli'e~HlUnwu11ia 1rnfl lll'UOftno,rna::t-l1um::1num, 

lli'11tl,~t]U1mrnf1J1h!riou 

2) 0111nllfll 



MINING ENVIRONMENT CONSUL TANT CO.,L TO. 

th::u,Yl~ 4 Mnri 11l1ti.iJ,~MfoJ1vi'.i111t1i'h1nrnJ111,nh:::11m ut1::rr1111rn1l'.lu1h:: 1o'lf\Jt~O 

i) m, ~u1nflui'l::u~1nfl lflrMtHHrum1'ii1L-if> h11t1111tl11~riat1ut'l::1:hi.J01::munu 

tlfotJ~ lf)UIJ1W1\f nt11tl~O'U 
2) 011f29\n'll1flll1J 

1.h::111Y1il 5 1ftun U'l1n-nf,~i~foJ,i.i,,no11m,11tn-nln:111n 11n::trn.11,01i'.linh:: lti'lnJ1-rlo 

ffl1fllJU1fl1J 

2/n111Uflfl11ll9\~!Tl,mnn:luu·mi,n11th::1.t1Y1~ 2- 4 dntfu11'11a,nf1,h:all'l'I~ I 1i.r1nu1tl,1111 

tillU'lfl;; llll:ll11n,ni11h::tfl'l1~ 51iilinn.J~ti, 

3/ f\1 DO i~\.llfltll'n1l1\11l3lU~ltlfl 

ti 1i'hiitl111111111rn~9i 

11' ~rulT~ii'IJ o,1tl111::~ti.i ifrll.in-i1t1t1111,;iij,i11J·nrn'!l"l~1ou 3 0~1'1'11"11,u;ut'f 

tl1i\Ufl111Jfll::~1,i1~i,ti'IJOJ Car:O, iii1iiuni1 100 vnani'lJ9ion¥i1 

•• -i,iliitl"l11Jm::~1.i1ultl'IJO,l CaCOl 1/i·.Jn-i, 100 iiaanf111'itnm 

C 0,lffll"lft'Hitir: 

P20 fi11tlo{1.; 1' 1 'YI n~ 20 l'l1flflllfl1'1.n\lli'ltl01,1-111/,ll11Jt'l~i~tl1J191111l l'rfltl0~Hfitll-d f.l,I 

P80 ftll'Uuf1~U lnn~ 80 ~ 1nm1ti11.nt11911!JOH1f1J,i'l11Jfl~l~tl)J191'f1'ilt'l'OtJoth,11'i'E)1\11:H 

1m.1n. iiniinfa/nl'l, 

1Jll . 

MPN 
d • ,,:i:: ct. 

l'lllJ.'IUCU . '11'l0 Most Probable Number 



ti M'Ul 6ld' 

n'b'nn1~11Jmn 

l 1 t).:J tiTl1'U" 11n Olf1\U<)llll1::1J 191 'j fll'j hn, 1.:ii,n nl':i ff1l1 l1.J n,'jiltHn 'U 

~1\.JtY11i1nllf{'IILlt\::n11il-o-:intJL'\.ntt1.:i~.:iU"lvl~'OlJLr1u-rhi 

YUi'. lW>~ C,: Gil 

,, i1 .. ., : ,,,, "' ., t ' mv ll~tl'U flllJ'Wil'W1flnllU1¥!lft YltY.:ilffnJ11f1tfi~\.J lfl111J, fl"l11JtnlJ7Hl'lltN't1Hl ll1:: 
JI y y 

t11m~rnni.:i'Uo.:ii'j11"'1:::Lf.Jfl'i11J i ,rntl 1:-;il,i tt11'Vl1WV-:li'nl~1'U 1'1f10WU l'Ul~Tl'I t1t'11Jfl'mH'uiJi-:i 
~ y 

min rnru en n1Hii n 1iu rn ,,,rn, 1 tt'1 l11J 1:: n1111l'l::ti't1v1fl~tH nm'rn1-u n ,'joi'1 'U tl111,h1 u::i!u 

v1iotl1u111m1Jml>JL'UJJ1m1 b (Q) 11,,j~'Vi'S::n,i1.Jtl)ty~J,m,11l'I vur. 1'D&t.,o i'J>J\.Jfl117n1l 

m ::l'l 11n1 i'vt 01 n n-; rn'!l1~1rn:: fi~u 1~-K m.i i~ ofi111 'U ::ii l'\l'O.:ifl tll ::m n.1n 1 nl1m" 111 

tJ tJ mln:n, Rn 111\.l ~'H 5 mntucvi'11ti::1J1m f17'j l U'rl 1.:ii'l11t11'j irni' 1Jm1-ll e,1 nu~,u tY11111 cu ?'{'II 

IL1'1::n7'Iitt:i.:inu iuliv-:ii~,n~~OlJltluvh,11 ~~~t) hlil 
116 Gil lll'amnnth::fl1fffll::i131::J~1lt'f1110l'HJ ~u1Jti ~WI (l'Uf. li,,d'd1'1>) t)0fl9111J 

m1111uvm:l7"111Jt1Jty~ll11m11n l'UI'. tmcr1'oo 
~ JI 

.flo It!! fl11"'UtHfl'Ulhtnoiivn Ll1M::i-uv\l11rnm, 
" JI 

(Q) tlvtl 1tn~ ltl'VJOUtl 9"o::iHi! n,i' Hti e~-mvigieumHtvli! mi 1 nii1Auifoa-11 tJ 1ijl!aon11 

b mm ~1o<ii,111J~il11m!acB1m-1t11fH'l'JJTinfl 1~fl1'fo::inu ii1,\'J1muirnn '1-n11oii1Ja-:i;h::i'Vlorri 

(le,) 1umw~,JvJ11mm1oyiu~~lJ11lt)t)~~ln11lJ111tu\11-31~V-3~::~o.:itJi'u1J~l1tu~9T-:iuo 

1'1ftt"f1111J1110l.tfHLflO~l~t:Ji'lfHf)U"11fJ,~,nmo\.iOf1i11ai,1m\t.1J1l'ltU~i.:n.io 

( 01) 1 u n-nil ~tloJ 1m~nti~,ii.u~ie-1n-ml 11li¾h ,a-:i~ 1n1ut1tl\.l n1Y11!l u,,-1u1hmiu,J1nti'fJ .. 
J1'1J1llrn'llf\Jlii.iu'aon11 GI&'. l"IJU9iUJ911 fltllJ'\J~hM'oflfl11 GI !11111-HlJ,l'j ihu1umru~ut:J 

ti ti .. ti II 

il 11.J 1v11~ 9l~v1-:i1fl HH ?11.JU ,iio iv n II o.:ili1?11u flfllJ n 1 vi,~ u 'b'l\J utirn1Jtl1 m.i o 1.il1J ,~,n 11u 1 
"! , ,, I Q ~ ..,., f fl f 1 J/ ... :' 

11JtJOUfl17 Gil& l'l!l-4fl11J9ll flfJ1JW'Ul1 lJt.lilllfl'll ti. 91151::JllJ~'i un::101J,i1U1.JfJ~::910~1JVll~l::1JlCJU1 

vamnn11111w.1fo 

(d) iu mtiii\~::, ::fo n,-s Htiv.J1mv11t1i'1t1n11 ~otnrnt:i~tltl'Ulfl1a-:i f.tt1ll1ov n hJ 

1J::liv~il~1.hntio ii\'m.h.mu, 1~6ilt:J-:inu~1,,f if ~11il~a .:i 1vi9lfll'l.:i, tl1uuo 



tti!1 ..ib 
Hl/0\l \11\.!L'Ufflfl 

II • 
JI • .. ~" .. ,. 'l" 
,it) en fjOU17Yl1ltl>l'Ul1Jlfllt!Yl\l:: 1'1f'Ul 1flfl 91 

f &:4'1""111 ~fdi"' - ".., .., (G:1) 'Ul1Jl'1lelVl\l:; 'l1tl'i fltWIML1J'U'U1VI 9\Hl'Uflll'llt1'11:::llflWMlHU:::\l1f1fl'HJ'fl'j'r'Wlff:i 

:' 4 , 4 ..- ; .., d4 91 .:J J ,., • ~ ., ! 
\Jl'I.J ll,lltl\11 tl l'n'U 'J l'IH11l fJ \J l1 HJ tl'1fl nTi 'IJ tN'l )VllJ'l'f'U lVl1f)tJ1f11JOll 11fl 'i lZM~tll ll n'l-JU!::'1Jtl'1'U l 

"H!tJfftll'U\Jg'U~L,\'fom1forn-.1fjtufl1'V4111111!l'U lJ'!)fl. 1300 - 2537 (ISO/ lEC Guide 25) ttlfl 

.., d ., : , t1 c: ., .r qQ • L ... 
ti tl l'U lH'l fl 'llJ VI n'HJ lf) 1 \J l 'U ,~ HI 'r1 fl 1 llJ 1'1 'U 'IHl 1J91 ltl '1 fl fllnUI 'i1 111 f1 U 1lt!::: l·Hl 'U 'll VI 

~ 

nrnY1i'vw1nnl1U1fllt!~lHlJfl 

: .c:1 " q ,, ~ r .:<Ci .... ., 
{l2l) u 1tnfl1t1m::: l ,rm lm-1 91 fJ.:imuu 1m1,11t1V1lJfJOHrnMfll:::Y11'1mamvt llt!!!fJW"f'lfl\ltu::: 

"' '1 ' - " 1 .J' 1"1 : "' i" -, 1" -11 - 1 .: Yll.:JlfllJ 1Jlfl'Ulfltu~01.! fllJ~'1'1!"9111JVlfl1'H\.1'1 i, l'UlJ191'Jjl'U'U1'Ul911tlVl'1::: 'llm fltl Pl ll1tlu'J:::n1Pf\J 

l ti .J~ 1tol f " SI • Q rl ., .. ~ ...., 
(<i7l) ti'YltHYlVlnn.Jl'l'il'Wlfl'i\Jlll1fllf\f11l1'UPI 91tHVl 101l1lfln::l11'1lfltll fl flll<U:::VlllJ'Ul'i 'tJ 

1¥\vitt'ih.li1mu '1ij1numwtt1fl'4 iirnt;t•Ht ,w111.1~ ri1'Hu¥1 i 1'1 u1.1191~! 1u J1u1f!1fl ~ '11:: Hu11M1 'l~ 
" . VllO'U1:::fllffU 

. .. ~ ~ ,,.. ., ., 
(ct) L'U mtil nnfl11lJ Ull~t.l nrn'Vl f vw1mil 71Jl,11t'I trnJ n .:J L ll 1Lm' lZ'liflW Ml!tu::m-, 

Ufllii"i /U 'Utl iM tin 1~ lv1oin' o~ii fl wn fi')JU! ::YI 1>11J flL,11 /U 1Jfliii1 tJ 'hh f1'U 1nui cyj' Olll'U,I~ tm.n:: t'l'lJ . ,, 
9111.1iM1tt1J,i'ti'~1u1h:::ml'fii 

,, 
'U'O <i. m1'i-i1~a'IH1l uiin.imht11P1lt'I 

... : ........ !.- : ...... ' 
(1,1) ttM rnm11::u1m,, H'I ttHrnMn1rn,,PHllflHlHlU'U1'1.J7,,ll'I '1-nmnH f11'J')jtJ1J 

4 "' ' ,, , ,; 
ri1u1h :::no\J'U6lltt116>1fJ'UU 71JlYl1tiYi t:Jdl u tietl 1'll 1,111"1 lio ~vi1m, 1.h~iiuV11ui uti t:Jtl1m,11n 

~~::if1fit~ofllHJtllnt11Jnllfl 
• _,l ~ 4-1 t : J} : t : JI 

(I!!,) tn'j 'illl'!fo1trnY1'jtJiuuvl.l1\JlY11fl 1 ttn-i::'ti, 1,1vn11tnu u1iuut1\Jl1J ,~,n 1~1t.1i 'If 

,ji.mm:,lu '11!vn1'l!mrn1 u 1rJu Pi1u 11J1114ovihn1! 6 hw1 ~iifl111J1'ii'1J 'ii'u,i tJ >lfl n o'1u i1.hfoun11 

tio iinfinf1J9itinm 

('11) 117fl'lin-imrn1utl1iuuml1111mii91111 (Li,) ~0~1hiouvi.:iHhlu'ouni1 QUI) -i1 im 
,, ,, ,, . 

11n'1g'I.J -u 1 lu u o '11mfl1nvonii .:i 11u ttlJ ~ niiu f1ntJ °1'lJ 
,, A f 

'110 d. lfl 'HJll~1JU11J7'11?1 

((;)) ~t111i,~~tlnHu ttl oiuibu'\JO~ltljtl-,fl1JJ1i"Hn::01,1rivu ir/n;i 'ttliu-u 0J1,m11n 



wJ, ~a 
11'!10ilil1'41'1Jf1\11 

I fl d Q, <:\ ti ,,, ,, ,, d ., di Qr, .Q - o.' ... ,u ~ 
(u,1) rnnl1mY11in11iin 1,i1u,1 M-:i~\ilfHt'Ll9'11V'lf11Ju,1wrn~w11w.n1J·nr.,.,n wnnn~ou 

' ,, ti 

,111Jnf'l'i'1ll1lVltl1nnl11mnt1nTI-I\J\il 11-11.1ri111tml1'1Jfl~flfU:::m'llJf11'l'U11J19'11tl 

nu ~91 rm mi mi'11.11Yl 1l'1 i1u1n~~ 11J 11 n111 ~ ,:i 91tl-:i~Yl rrnmf -:i11Y11"u Uf> 1\J ii-i 1h m.i 6 

m1J11 ~ m nw cri' it n11 11-n::11 ou i ,i~ om YI f vrn, n'i'J'1m~1nn111iH1 1 ~vihh-:i1 'l 1::tl1m~1n 

1i.iu~tl11Jf]lJ foi'.l91'l101l11.Jfll'i'f1Y!f1"'U,Jot11111~1z, i.:iil ~f)~~llU\Jfl1W1t1Li,mn1n'U ~ll?l'\ltH 

Vii! n.:i TU J ,u 1911n,J 1:: i ,~ o,:i~ 'K7fll'fU n~ 1w1 ~TH ii ,~~~~vt,r m ,u J11m11t'I 1h ::i,~ tH~1ni 111111w 

(le>) 'li,~1,i1::J,m~nl'l~11J (Cil) ~fJ.:i11:luFl~niu~rrrnni'vw,nnl1m~11n otJmnr~8fl . 
forn~i,¥ ,1111'\1nf11nruon' iimi 11n:aim .. l'\J~oiu;\m1JY1lYHnn-nl1m\il1t1ri111-u~ 

.,.., . .: .J ... : • 
(c:.n) ~fH '1~l'll'l1tl~1'U fll'H~\11 n"U'U t)tJ 1111~,n 1111lllll1JV1 n5'1JYI H'itl'ln'l"W 1\J ,~ 1n n 1l1'UY! 
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- PM-10 
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I. pH 

2. Total Suspended Solids 

3. Total Iron 

4. Sul fa te 

5. Lead 

6. Cadm ium 

7. Arsenic 

Peak Pa11icle Velocity 

Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 
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- High Volume Air Sampler & Blower - Electronic Balance SIN.0039104181 

- No. 7, 7 

- No. 16, 16 

- No. 22 , 22 

- Hi gh Volume PM - IO Air Sampler & Blower - Electronic Balance SIN.0039104 181 

- No. 9, 9 

- No. 12, 12 

- No. 17, 17 

- Sound Level Meter S/N 0901 54 

- Sound Level Meter SIN 162031 

- Sound Level Meter SIN 2 12006 

- lnstantel Model Micromate SIN 

UM8 l7 I, UM888 1 

- pH Meter S/N C l25985375 

- Electronic Balance SIN B647342339 

- Hot Air Oven SIN P790 

- Spectrophotometer SIN 1988383 

- Spectrophotometer S/N 1988383 

- Inductively Coupled Plasma SIN. 

079S l6062402 

- Inductively Coupled Plasma S/ 

079S l6062402 

- Inductively Coupled Plasma SIN. 

079S l6062402 
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En v ronrnental 

1 
I 

RECALi BRA TION 
DUE DATE: 

October 11, 2025 

Calibration Certification Information 

Cal. Date: October 11, 2024 

Operator: Jim Tisch 

Rootsmeter S/N: 438320 Ta: 294 

Pa: 748.5 

OK 

mm Hg 

Calibration Model #: TE-5025A Calibrator S/N: 1635 

Vol. lnit Vol. Final AVol. ATin'le AP AH 

Run (m3) (m3) (m3) (min) (mm Hg) (in H2O) 

1 1 2 1 1.3780 3.2 2.00 

2 3 4 1 0.9800 6.4 4.00 

3 5 6 1 0.8740 8.0 5.00 
4 7 8 1 0.8350 8.8 5.50 
5 9 10 1 0.6900 12.8 8.00 

Data Tabulation 

Vstd Qstd ✓ ~H(-·fs~a )(J~-) Qa ) 6H( Ta/Pa) 
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) 
0.9941 0.7214 1.4130 0.9957 0.7226 0.8863 
0.9898 1.0100 1.9983 0.9914 1.0117 1.2534 

0.9876 1.1300 2.2342 0.9893 1.1319 1.4014 

0.9866 1.1815 2.3432 0.9882 1.1835 1.4698 

0.9812 1.4221 2.8260 0.9829 1.4245 1.7726 

m= 2.01583 m= 1.26228 

QSTD b= -0.04035 QA b= -0.02531 
r= 0.99999 r= 0.99999 

Calculations 
Vstd=l6Vol((Pa-6P)/Pstd)(Tstd/Ta) I Va=l6Vol((Pa-tiP)/Pa) 

Qstd=IVstd/6Time I Qa=!Va/6Time 

For subsequent flow rate calculations: 

Qstd= 1/m(( ✓tiH(-~:d )(Jfad 1 )-b) 
Standard Conditions 

Tstd:t 298.15 "K 
Pstd:I 760 mm Hg 

Key 
6H: calibrator manometer reading (in H2O) 
6P: rootsmeter manometer reading (mm Hg) 
Ta : actual absolute temperature (°K) 
Pa: actual barometric pressure (mm Hg) 
b: intercept 
m: slope 

·isch Environmental, Inc. 

45 South Miami Avenue 

'illage of Cleves, OH 45002 

l Qa= 1/m((/tiH~Ta/Pa))-b) 

RECALIBRATION 

US EPA recommends annual recalibration per 1998 

40 Code of Federal R~gulations Part 50 to 51, 
Appendix B to Part 50, Reference Method for the 

Determination of Suspended Particulate Matter in 

the Atmosphere, 9.2.17, page 30 

'lf:!!..'tL tisch-~n_v. c:-orn 

TOLL FREE: (877)263-7610 

FAX: (513)467-9009 



Accredited by 

NSC-TISI-TIS 17025 
Calibration 0426 

NSC-TISI-TIS 17025 

CALIBRATION 0426 

Calibration certificate Calibration Certificate No. 23BCI0476 

Object 

Manufacturer 

Type 

Serial I QM ldent. no. 

Customer 

Order no. 

Number of pages 

Date of calibration 

Electronic non-automatic weighing instrument 

Sartorius 

SE CURA 125-1 S 

00391041a1 1-

BLUE CONSULTANT LIMITED PARTNERSHIP 

32, 751 Phacha Uthit Rd., Thung Khru , 
Bangkok 10140 

224162 

4 

04 Dec 2023 

This calibration certificate documents the 
traceability to national standards. 

Uncertainties of measurements are taken into 
account when only statements of compliance 
are made. 

This certificate was prepared by Sartorius 
Corporation in accordance to the current 
ISO/IEC 17025:201 7 standard and Sartorius 
Work Instruction (Method) SOP WI 08. 

This certificate relate and apply this equipment 
only. 

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the 
issuing laboratory . Calibration certificates without signature are not valid. 

The user is obliged to have the object recalibrated at appropriate intervals. 

Date 04 Dec 2023 

Sartorius (Thailand) Co .. Ltd . 
129 Rama 9 Road , Huaykwang 
1031 0 Bangkok 

Approval of the Calibration Certificate 

~ '-6r7 

Mr. Chonchai lnthana 

Verical® 
Version 6.4 

Person in charge 

Chonchai lnthana 

Page 1 I 4 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

Calibration object 

Single range instrument 

Model 

Serial Number 

QM ldent. no I Inventory no. 

Maximum capacity (Max. load) 

Measured range 

Scale interval 

Place of calibration 
Address 

Department I Cost center 

Building I Floor 

Room 

SECURA125-1S 

0039104181 

-- 1-

120.00000 g 

120.00000 g 

0.00001 g 

According to page 1 

QC I QA Department. I --­

- I 3rd Floor. 

Laboratory Room. 

Maximum temperature variation at place of calibration 5K 

Calibration procedure 
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments 

Test equipment 
Test equipment type Test equipment ID 

Thermometer MHB-382SO Cer No.C 19231845,(Traceable to SI unit through DKSH) 

Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to SI unit through TCS) 

Sartorius (Thailand) Co., ltd. 
129 Rama 9 Road , Huaykwang 
1031 O Bangkok 

Vericat® 
Version 6.4 

Valid until 

23 Aug 2024 

23 Aug 2025 

Page 214 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

Adjustment Status 
The measuring device was internally adjusted before the calibration. 

Environmental and measuring conditions 
Date of calibration 

Temperature at place of calibration I Temp. diff. 

Tweights - Tpiace 

04 Dec 2023 

25 ·c I o.5 K 

Measuring conditions The installation site is suitable. The device was levelled. Ba lance was 

loaded up to Max before test. 

Comments Humidity 57.7 %RH. 

Measurement results I Measurement uncertainties 
Repeatability 

Test load (nominal): 1 g I 100 g 

1 g 100 g 

1 1.00000 g 100.00001 g 

2 1.00000 g 100.00001 g 

3 1.00000 g 100.00000 g 

4 1.00000 g 100.00000 g 

5 1.00000 g 100.00000 g 

6 1.00001 g 100.00000 g 

7 1.00001 g 100.00001 g 

8 1.00000 g 100.00001 g 

9 1.00001 g 100.00000 g 

10 1.00000 g 100.00000 g 

s = 0.000005 g s = 0.000005 g 

Error of indication 

Eccentricity 

Test load (nominal): 

Center 

Front left 

Back left 

Back right 

Front right 

Maximum deviation from centric loading indication 

lll.leccl max = 0.00003 g 

50 g 

50.00002 g 

50.00002 g 

50.00005 g 

50.00001 g 

49.99999 g 

Testload Indication Error Expansion factor Uncertainty Uncertainty relative 

L E k U(E) 

0.01000 g 0.01000 g 0.00000 g 2.00 0.000024 g 

0.10000 g 0.10000 g 0.00000 g 2.00 0.000037 g 

0.50000g 0.50000 g 0.00000 g 2.00 0.000037 g 

1.00000 g 1.00000 g 0.00000 g 2.00 0.000037 g 

2.00003 g 2.00003 g 0.00000 g 2.00 0.000050 g 

5.00002 g 5.00002 g 0.00000 g 2.00 0.000050 g 

20.00002 g 20.00002 g 0.00000 g 2.00 0.000069 g 

50.00002 g 50.00004 g 0.00002 g 2.00 0.000091 g 

70.00004 g 70.00004 g 0.00000 g 2.00 0.00017 g 

100.00001 g 100.00000 g -0.00001 g 2.00 0.00017 g 

120.00003 g 120.00002 g -0.00001 g 2.00 0.00028 g 

Maximum error of indication IElmax = 0.00002 g 

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error Eis considered. You will find reference notes on the 
uncertainty of measurement in use under: Appendix to the calibration certificate I Interpretation of measurement results . 
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented 
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18 . V4.0 . There is a 95 % probability that the value of the 
measurand will be in the assigned value range. 

End of calibration certificate 

Sartorius (Thailand) Co ., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok 

Verical® 
Version 6.4 Page 

Ure1(E) 

0.24% 

0.037 % 

0.0074 % 

0.0037 % 

0.0025 % 

0.00100 % 

0.00034 % 

0.00018 % 

0.00024 % 

0.00017% 

0.00023 % 

314 



Interpretation of measurement results I Appendix to the calibration certificate 

Uncertainty of measurement in use 

Device adjusted before measurement 

Temperature deviation considered 

Temperature coefficient considered 

Uncertainty of the weighing result Ug1(W) 

Yes 

5K 

1 · 1 o-6/K 

U91(W) = 0.000013 g + 4.64 · 10-s · R 

Reference note: The current uncerta inty of measurement is calculated by entenng of the read ing R into this formula . In relation to this, there is no need for a 
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an 
Expansion factor of 2 . determined in accordance with the European Calibration Guideline EURAMET cg-18, V4 .0. There is a 95 % probability that the value of the 
measurand will be In the assigned value range. 

Indication in ¾ from max load Net indication Uncertainty 

R Ug1(W) 

1 % 1.20000 g 0.000019 g 

25% 30.00000 g 0.00015 g 

50% 60.00000 g 0.00029 g 

75% 90.00000 g 0,00043 g 

100 % 120.00000 g 0.00057 g 

Graphic realization of the relative uncertainty of measurement I process accuracy 

1000 

100 

~ 

0.1 

0.011 

0.001 

0.0001 

lE-06 1E-05 

Displayed example 

Process accuracy 

Safety factor 

0.0001 

Minimum sample weight 

Sartorius (Thailand) Co., ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok 

0.001 0.01 0.1 

[g] 

10 

Vericai® 
Version 6.4 

100 

1.00 % 

3 

0.00396 g 

Uncertainty relative 

Ug1(Wlrel 

0.0015 % 

0.00051 % 

0.00049 % 

0.00048 % 

0.00047 % 

Safety factor 

10 

5 • 
3 II 
2 ID 

Page 414 
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Instrument: Sound Level Meter 

Date of Calibrate: Apri l 3, 2024 

Calibrator: Sound Calibrator 

CALIBRATION REPORT 

Model: ST-120 

Calibration Report 

Serial No.: ST120C0267E 

Manufacturer: ACO Co., Ltd . Model: 6236 

Dued Date of Calibrate: April 2, 2025 

Manufacturer: Scarlet Tech Co ., Ltd . 

Range of Calibrator: 93.96 dB 

No. Serial No. 

4 090154 

18 162031 

29 212006 

31 212008 

Before Adjust After Adjust Inspection Result 

93.9 94.0 Pass 

94.0 94.0 Pass 

93.9 94.0 Pass 

94.0 94.0 Pass 

;;:, ;\tin ; .. ,,111,-11 ~ia "A, .. ·'!i<!uvm,I 

v.E C O)HdJL i >'\Ni 
LU'U1).J1A'el-1Uflu~ n1't1.h:i~U~'lur.i1n1:11 l~'lla,L).i;J'U,Vl n ·tn .. ,. .. ll l, r, 

i..tn'llt(Hl dl "'' .., · "' 

···· ·· ···~---~~tf!c ....... . 
(u1,1~1'.l'WIPllPl1 '1l,!ui~111rui£J) 

~r.i' !Pl mnt'B..:n.Jlj'l.J~ n11 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

ilac•MRA A 
TEL .0-271 7-3000-29 FAX.0-2719-9484 

NSC-TISI-T!S17025 

CALIBRATION 0008 

Certificate of Calibration Cert.No.: 24CH915 

Equipment : 

Manufacturer : 

Model : 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference : 

Submitted by: 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

pH Meter 

Mettler Toledo 

Seven Compact S220 

C125985375 

PHM-006 

Used Item 

30 July 2024 

31 July 2024 

2407-0924DC-1 

Environment & Laboratory Co.,Ltd. 

Page.: 

40 Soi Liangmueangnonthaburi 13 Talad Kwan, 

Mueang, Nonthaburi 11000 

(25 ± 2.5) °C 

(50 ± 15) % 

In - house method 
- CP-CH5 by direct measurement with DC voltage 

standard and direct measurement with 

certified reference material (CRM) 

1 of 3 

- CP-CH8 by comparison with temperature standard 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 
( ) Ponpan Paipim 

(✓) Saithip Meangmai 

Issue Date: 

Warakorn Lerngagtrakul 

Safir 
Approved Signatory 

5 August 2024 

The Uncertainties are for a confidence probability of approximately 95% 

This certi fi cate may not be reproduced other than in full. except with the pr ior written 
Approval of the head of Corporate Services 3 : Equ1pmen1 Calibration and Testing Services. 



Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Serial No. ID No. Cert. No. 

54030049 130RC 116 23E2802 

4982054 11 0RC044 231908 

Cert.No.: 24CH915 

Page.: 2 of 3 

Due Date 

27 Aug 2024 

26 July 2024 

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan) 

2. Certified Reference Materials : The measurement results are traceable to SI through CPA chem Ltd., 

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 

Buffer Solution 

pH 4.008 

pH 6.986 

pH 9.997 

Manufacturer 

CPA chem 

CPA chem 

CPA chem 

Lot No. 

970851 

970852 

970853 

Exp. date 

25 Apr 2026 

25 Apr 2025 

25 Apr 2025 

3. This certificate is valid only to the item calibrated on date and place of calibration . 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Document Process Calibrator ~t pH (4,7,10) 

Nominal Standard Uncertainty of Coverage 

Unit Under Value Voltage 
Actual Reading 

M.easurement factor 

Calibration Input 
.. ( ±m\/) k 

pH mV mV pH 

pH Meter 4.000 177.48 177.7 4.000 0.058 2.00 

SIN .: C125985375 7.000 0.00 0.2 7.000 0.058 2.00 

10.000 -177.48 -177.2 10.000 0.058 2.00 



Calibration Results 

Function : pH Measurement 

Cert.No.: 24CH915 

Page.: 3 of 3 

Perfonning three buffers standard curve by using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.008 

S/N.: 1205515 6.986 

9.997 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH 

Reading 

4.010 

6.992 

10.000 

This equipment was connected with Temperature Probe; 

- Model : lnlab®Expert Pro-ISM 

- Serial No. : 1205515 

Dimension of probe 

- Length : 120 mm. 

- Diameter : 12 mm. 

- Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 25.003 24.9 

Remark - UUC* = Unit Under Calibration 

Actual mV Uncertainty of Coverage 

Reading pH Measurement factor 

(mV) (±) k 

179.9 0.0049 2.05 

6.0 0.0087 2.05 

-161.4 0.0074 2.05 

Error 
Uncertainty of Coverage 

measurement factor 

( oc) ( ± oc) k 

-0.103 0.13 2.00 

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

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

-oOo-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 
TEL.0-2717-3000-29 FAX 0-2719-9484 

Certificate of Calibration 

Equipment: 

Manufacturer: 

Model: 

Serial No.: 

ID No. : 

Submitted by : 

Location: 

Received order : 
Calibration Date : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( ) Ponpan Paipim 
( ) Suwit lmjai 
( ✓) Kunchit Promprat 

Issue Date: 

Electronic Balance 

Mettler Toledo 

ML204T /00 

8647342339 

ANB-003 

EnvironMent & Laboratory Co.,Ltd. 
40 Soi Liangmueangnonthaburi 13, 
Talad Kwan, Mueang, 

Nonthaburi 11000 

Room No. 304 

09 July 2024 
09 July 2024 

0 0 

15 C to 40 C 

30 % to 90 % 

T awatchai Pama 

Approved Signatory 

14 July 2024 

ilaC-MRA ~ 
NSC-TISI-TIS 17025 

CALIBRATION 0008 

Cert.No. : 24MM397 

Page.: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

This certificate may not be reproduced other than in full. except with the prior written 
Approval of the head of Corporate Services 3 : Equipment Ca libration and Testing Services. 



Equipment: 

Condition As-Received : 

Electronic Ba lance 

Used Item 
2407-0154OC-7 

Cert.No.: 24MM397 

Page: 2 of 3 
Reference: 
Procedure used :-

Calibration were conducted using in-house ca libration procedure CP-O801 based on UKAS LAB 14 
according to direct measurement method against standard weight. 

Condition of this result of calibration 

1 . Reference standard instruments:-
lnstruments Model Serial No. ID No. 

70RC007 

Test report No. 

1) Standard Weight Set (E2) 15884 24053 MM-0013-24 

2. This certificate is valid only to the item calibrated on date and place of calibration. 
3. This result of calibration was made on requested at the point specified by customer. 
4. This certificate is not certified for any commercial transaction. 
5. This certification is traceable to the International System of Unit. 
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration 
Range capacity: 0 g to 220 g Resolution 0.0001 g 
Before Adjustment: 

Balance Measurement Coverage 
AE!E!lied Weight Reading Correction Uncertaintl Factor 

( g ) ( g ) ( g ) (±mg) (k) 
100 100.0000 0.0000 0.23 2.07 

200 199.9998 +0.0002 0.31 2 

After Adjustment: 
1. Determination of the standard deviation of weighing machine ( n = 10) 

Applied Weight Standard Deviation 
( g ) of Reading ( g ) 
100 0.00011 
200 0.00008 

Due date 
25 Jan 2026 



Equipment : Electronic Balance 
Condition As-Received : Used Item 

Reference: 2407-0154OC-7 

Result of calibration 

2. Effect of off center loading 

A mass of 100 g was placed to various position on the pan. 

The weighing machine reading error obtained is given in the table 

Position 1 Position 2 Position 3 Position 4 Position 5 
( g ) ( g ) ( g ) ( g ) ( g ) 

-0.0001 -0.0001 -0.0002 -0.0002 -0 .0001 

3. Deearture from nominal value 
Balance Measurement 

Aeelied Weight Reading Correction Uncertaintl 
( g ) ( g ) ( g ) (±mg) 

Unload 0.0000 0.0000 0.19 
0.2 0.2000 0.0000 0.19 
0.5 0.4999 +0.0001 0.19 
2 2.0001 -0.0001 0.19 
5 5.0000 0.0000 0.19 
10 9.9999 +0.0001 0.19 
20 19.9999 +0.0001 0.23 
50 49.9999 +0.0001 0.23 
100 99.9998 +0.0002 0.23 
150 150.0000 0.0000 0.29 
200 199.9998 +0.0002 0.31 

Cert.No.: 24MM397 
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Maximum difference between 

off-center and central loading 

( 9 ) 
0.0001 

Coverage 
Factor 
(k) 
2.2 
2.2 

2.2 
2.2 

2.2 
2.2 

2.07 

2.13 
2.07 

2 

2 

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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG . SUANLUANG BANGKOK 10250 
TEL.0-2717-3000-29 FAX.0-271 9-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model : 

Serial No. : 

ID No.: 

Submitted by : 

Location: 

Received Order : 
Calibration Date : 
Ambient Temperature: 
Relative Humidity : 

Calibrated by : 

Approved by : 

) Ponpan Paipim 

) Suwit lmjai 

( ✓) Kunchit Promprat 

Issue Date: 

Hot Air Oven 

FRANCE ETUVES 

XU058 

P790 

CHO-004 

Environment & Laboratory Co. ,Ltd . 

40 Soi Liangmueangnonthaburi 13 

Talad Kwan, Mueang, 

Nonthaburi 11000 

Room No. 303 

09 July 2024 

09 July 2024 

( 26 ± 10) °C 

( 50 ± 30) % 

Krisda Malee 

Approved Signatory 

15 July 2024 

ilac-MRA A. 
NSC, TISI -TIS 17025 

CALIBRATION 0008 

Cert. No.: 24TM1084 

Page: 1 of 3 

The Uncertainties are tor a confidence probability of approximately 95% 

Th is certi ficate may not be reproduced other than in fu ll. except with the prior wr itten 
Approval of the head of Corpora te Services 3 · Equ ipment Calibration and Testing Services . 



Equipment: Hot Air Oven Cert. No.: 24TM1084 
Condition As-Received : Used Item Page: 2 of 3 
Reference : 2407-0154OC-2 

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct 

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) 

and Thermocouple Type T. 

The temperature scale used was based on ITS-90. 

Condition of this result of calibration 
1. Reference standard instrument-

Instrument Serial No. 

1 ) Data Acquisition MY57013823 

Cert. No. 

24LM71 

Traceable 

TPA 

Due Date 

12 May 2025 

2. This certificate is valid only to the item calibrated on date and place of calibration. 
3. This certification is traceable to the International System of Unit. 

Remark: TPA : Technology Promotion Association ( Thailand - Japan ) 

Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : 
Fresh air setting : 

Temperature Source 

Close Environment during calibration 
,, .- Beginning Finished ,,, 

Temp. ( °C ) 27 26 
REL.Humid. ( % ) 46 49 
AC Supply ( Volt ) 220 221 

Ref. Std. ID No.: @ 

H Calibration Point 

Position: ( 180) °C ( 104) °C 

1 22-17TC-01 21 -1 ?RTD-01 

w 2 23-17TC-02 21 -17RTD-02 -
3 19-17TC-03 17RTD-03 

4 19-17TC-04 24-1 ?RTD-04 

Probe Installation Details : Dimension of Chamber : 5 19-17TC-05 17RTD-05 

a = 5.0 cm D = 0 .36 m 6 19-17TC-06 17RTD-06 

b = 5.0 cm W = 0.40 7 m 19-17TC-07 17RTD-07 

c= 5.0 cm H = 0.40 8 m 19-17TC-08 23-1 ?RTD-08 

Capacity = 0.058 m3 9 (ref.) 19-17TC-09 23-1 ?RTD-09 



Equipment: 

Condition As-Received : 

Reference: 
Result of Calibration :­

Function of UUC* : 

Fresh air setting : 

Calibration UUC* UUC* 

Point Setting Reading 
( cc ) ( cc ) ( cc ) 
104.0 104.0 104.0 

180.0 180.0 180.0 

Calibration 

Point 
( cc ) 1 2 

104.0 104.456 103.874 

180.0 180.018 180.046 

Hot Air Oven 

Used Item 

2407-0154OC-2 
( * ) Without Adjustment 

Temperature Source 

Close 

Temperature Temperature 

stability uniformity 
(± cc) ( cc ) 
0.057 0.75 

0.19 0.48 

Overall 

Variation 

( oc ) 
0.80 

0.91 

Measured Temperature ( °C ) 

Position 

3 4 5 6 7 

104.281 103.992 104.032 104.023 103.795 

180.100 180.258 179.616 179.680 179.952 

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

Cert. No.: 24TM1084 

Page: 3 of 3 

Coverage 

Factor 

k 

2 

2 

Uncertainty 

8 9 (ref.) ( ±cc ) 
104.268 104.514 0.42 
180.156 180.021 1.1 

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 maximum and minimum measured temperatures throughout observation. 

UUC* : Unit Under Calibration 

Note : The reported uncertainty of measurement was included stabi lity and excluded uniformity . 

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

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

-oOo-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

iiaC-MRA ~ 
/A 

TEL 0-2717-3000-29 FAX.0-2719-9484 
NSC-TISI -TIS17025 

CALIBRATION 0008 

Certificate of Calibration Cert.No.: 24CHO364 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

Spectrophotometer 

Hach 

DR3900 

1988383 

SPE-002 

Used Item 

09 July 2024 

09 July 2024 

2407-0154OC-9 

Environment & Laboratory Co., Ltd 

40 Soi Liangmueangnonthaburi 13 

Page.: 1 of 3 

Talad Kwan, Mueang , Nonthaburi 11000 

Calibration Place : 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 

( ) Ponpan Paipim 
(v) Saithip Meangmai 

Issue Date: 

Room No.304 

( 27.1 to 27.5) °C (On-Site) 

( 64.1 to 63.5 ) % (On-Site) 

In - house method : 

CP-OCH4 based on ASTM E 275-01 

Warakorn Lerngagtrakul 

Approved Signatory 

14 July 2024 

The Uncertainties are for a confidence probability of approximately 95% 

Th is certit1cate may not be reproduced other than in full . except with the prior wr itten 
Approval ot the head of Corporate Scn,iccs 3 · Equipment Cal1brat1on and Test ing Services 



Cert. No.: 

Page: 

Condition of calibration result 

1. Reference Standard Material : 

Material Serial No. Certificate No. Due date 

1. Absorbance Standard set 43532 119613 22 Feb 2026 

2. Absorbance Standard set 8331 105939 28 Sep 2024 

3. Wavelength Standard set 29829 114509 11 Sep 2025 

4. Wavelength Standard set 29829 114510 11 Sep 2025 

2. This certificate is valid only to the item calibrated on date and place of calibration. 

3. This certificate is traceable to the International System of Unit maintained through : 

- Stam a Scientific Ltd. 

4. Spectral BandWidth : 

Scan Speed : 

5 nm 

nm/min 

Calibration Results : without adjustment 

Wavelength Accuracy 

Certified Values 

of Reference Material 
UUC Reading 

(nm) (nm) 

361.40 361 

447.20 447 

537.00 537 

638.00 638 

740.51 741 

807.04 807 

Uncertainty of 

Measurement 

(±nm) 

0.59 

0.59 

0.59 

0.59 

0.59 

0.59 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

24CHO364 

2 of 3 



Calibration Results : without adjustment 

Photometric Accuracy 

Certified Values 
Wavelength UUC Reading 

of Reference Material 

(nm) (Abs) (Abs) 

Zero 0.000 

350.0 0.4271 0.425 

0.6391 0.635 

Zero 0.000 

0.5607 0.560 
440.0 

0.7336 0.733 

1.0636 1.064 

Zero 0.000 

0.5224 0.522 
546.1 

0.6856 0.684 

0.9937 0.993 

Zero 0.000 

0.5397 0.538 
635.0 

0.6832 0.680 

0.9886 0.986 

Remark 

Cert. No.: 

Page: 

Uncertainty of 

Measurement 

(±Abs) 

0.0046 

0.0046 

0.0050 

0.0028 

0.0030 

0.0030 

0.0031 

0.0028 

0.0028 

0.0029 

0.0028 

0.0028 

0.0028 

0.0029 

0.0028 

24CHO364 

3 of 3 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer 

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank. 

- 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 %. 



f ► ICP03014067 

Perkin lmer· 

PREVENTIVE MAINTENANCE REPORT 
Avio200 

Customer: Environment & Laboratory Co.,Ltd 

Address : 40 Soi Liangmueangnonthaburi 13 

Talad Kwan Mueang, 

Nonthaburi 11000 

User Name: Alisa ---------
Phone: 
Fax: 

CONFIGURATION TESTED 

MODEL SERIAL NUMBER 

Avio200 079S16062402 

Date Tested: October 16, 2024 

Recommendation Recertification 
Period 12 

Recertification Due October 16, 2025 ____ .....;_ __ 
Date Last Certified: October 16, 2023 

Visit Number: 1 of 1 

PerkinElmer Phone 02-719-6420 ext 206 

PerkinElmer Fax: 02-318-5597 

ACCESSORIES/COMPONENT 

NOT INCLUDED 

Syngistix 2.0.0.2236 

· TESTED EQUfPMENT CALIBRATION NUMBE1=1 EXPIRATION 

IPV Methods 

(TEST STANDARD USED PART NUMBER EXPfRATfON DATE 

Mixed standard 1/10 N069-1579 JUN 30, 2025 

Mixed standard 1/100 N930-0221 NOV 30, 2024 

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS 
2%HN03 

10 % HNO3 

Page 1 of 4 

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

SERIAL NUMBER : 079S16062402 DATE TESTED : October 16, 2024 

1. MECHANICAL CHECKS 

A. Inspect and clean all fans and filters. 

B. Inspect and replace as necessary, all torch components including the RF coil. 

C. Inspect all tubing for sign of clacking or leaking. 

0. Adj-ust water and gas. pressure regulator se-tti-ngs-. 

E. Inspect and leak check pneumatics drawers. 

F. Clean the exterior of the instrument. 

2. OPTICAL CHECKS 

A. k1spect anddear.r al~.opticaJ.com,ponents. 

B. As reqiured, check and replace all purgebfilters. 

C. Recheck optical alignment. 

3. COOLING SYSTEM CHECKS 

A. Perform preventfve maintenance on chiller. 

B. Flush out the chiller every six months . 

. PERFORMANCE CHECKS 

A. Torch View Alignment. 

B. Wavelength Calibration. 

Page 2 of 4 

PerkinEler ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi , Khet Huay Kwang, Bangkok 10310, Thailand 



f ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

SERIAL NUMBER : 079S16062402 DATE TESTED: October 16, 2024 

PARAMETER SPECIFICATION FINAL VALUE 

Spectral Resolution : UV As 193.696 nm .s 0.009 0.00726 

Ni 231.604 nm .s 0.011 0.00923 

Ni 341.476 nm .s 0.015 0.01321 

Spectral Resolution : VIS Ba 455.403 nm .s 0.020 0.01693 

Precision 

Zn 206.200 nm %-RSO .s 1.0 0.34 

Mg 280.271 nm %RSD .s 1.0 0.32 

Mg 285.213 nm %RSD .s 1.0 0.36 

Ba 455.403 nm %RSD .s 1.0 0.39 

Detection Limits : Axial As 193.696 nm 3(SD) ppb 63.71 

Se 1.96.026 nm. 3(SD) ppb 8.95 

Tl 190.801 nm 3(SD) ppb 3.13 

Pb 220.35-3 nm 3(SD-rppb 0.63 

Detection Limlts. ; Radlal As 193.696nm 3(SD) ppb 10,24 

Zn 213.857 nm 3(SD) ppb 9.08 

Mn 257.610 nm 3(SD) ppb 4.98 

La 379.478 nm 3(SD) ppb 3.50 

Ba 455.403 nm 3(SD) ppb 0.70 

Ba 493.408 nm 3(SD) ppb 5.16. 

BEC : Axial (18 X 1000)/(1S-18) Mn 257.610 nm .s 30 ppb 0.88 

SEC : 'Radfa( (18 X 1000)/(1S-18) -Mn 251.610 nm .s 30 ppb 2.08 

Page 3 of 4 
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► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

.SE-RlAL N-lJM.BER :- 07.9S 1-60624.02-

Remarks: 

DATE TESTED ; 0£.tober t6,. 2024 

Commissioning follow as commissioning performance sheets. 

H)ttOO -As, B-a, Mfl.; Zfl, b~ank has high ift~nsitywlHt al'l'atysis aif -fleed.ro rep½ace-f'le't"t'· ♦F'ljectffl' and tofch 

T-tm; -rstu certify ti ,at the above'tests-trave beerrperfumectarn:tttre configuration tested 

0 meets 

D does not meet 

the PerkinElmer .Specifications listed on this certificate. 

Tliis certrficafe does nof modify PerkirtErmets sfandara ferms and concfrtion of sa-re, 
including warranty terms. 

Service Department PerkinElmer Ltd. 

Authorized Representative : 
lJ __ S. 

--------------------
Khwanchai Siangwong ) 

Customer Support Engineer 
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Issued by: 

Client 

Address 

Metrology and C alibration Department -"''1':.:J'•,,, 
/-'~.,,;,-:. 

Electrical Maintenance D. . . ~~­
IVISIOn ffliC MEfA 

~ .... ~:J 
Electricity Generating Authority of Thailand '-,-;,(Q;:~-~--
81 Moo 11 Bangkruai - Sainoi Rd .. Sainui, Nond1aburi I J l:iO Tel. (b62) 430,-8789 Ext- 6155 

Vibrati on Laboratnrv Certiricate No. 

Reference No. 

Received Datl· 

Calibrated Date 

Page l of 5 

Blue Consultant Limited Partnership 

24\'03 1 

C BLUE0IV008 

14 M urch 2024 

20 March 2024 

~ 
NSC-TISI-TIS 17025 
CALIBRATION 0318 

Equipment 

Manufacture /Brand 

Model 

32/751 l'racha-U!hi1 Rd., Thungkhru. Bangkok 10140 

VIBRATION \'11:TtR 

l~STA'.\TEL 

\ ·licromate 

Serial No./ ID No. L:\18171 

( 

Mr. Anusit Parsi ttipan 

Authorised Signatory 

Issue Date .. t~. / .. 0.0:-.V.. ;JQ1./f:. 

This certificate is issued in accordance with the conditions of accreditation granted by TI1e National Accreditation Council 

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national 

standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate 

may not he reproduced other then in full , except with the prior written approval of the head of Cali oration services and 

environmental analysis department. This reported measurement result relates only the measurand and applies only at the 

time of measurement. 

FM-02/QP-MCC-09 Rcv.4 

e-mail : MC'C@cgat.co.th 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

Standard Used 

The table below is described the calibrator through the International System of Unit. 

Description Manufacture/Model Serial No. Traceable No. 

Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 

Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0014-23 

Digital Multimeter /8846A FLUKE 4330020 23E531 

Ambient Em·ironment : 

Page 2 of5 

Due Date 

23 January 2025 

28 March 2025 

02 October 2024 

The Calibration was performed in an environment of ( 23 2:: 2 ) ° C and (50 ± IO ) % relative humidity. 

Measurement Method : 

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is 

based on ISO 16063-21 : 2003(E) by comparison with reference accelerometer standard . 

Measurement Results 

The measurement results, labeled in the following pages give the calibration results and associated 

with measurement uncertainties. 

Measurement Uncertainty 

The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty. 

that was calculated in accordance with the method in M3003 , using coverage factor k = 2 . The value of 

the measured lies within the assigned ranges of values of confidence level of approximately 95%. 

Traceability : 

The measurement is traceable to the International System of Unit through 

- The National Institute of Metro logy (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 I 

INSTRUMENT VALUE 

DESCRIPTION ST ANDA RD SETTING UUC READING UNCERTAINTY 

Vertical 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.42 0. 15 

*30 10.00 10.30 0. 15 

40 10.00 10.26 0.15 

80 10.00 10.14 0.15 

• Calibration maked "Not TISI Accredited" in thi s Certificate have been included for completeness. 

Tranducer SIN : UM81 7 1 

Condition : Installation by vertical direction 

Page 3 of 5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

INSTRUMENT VALUE 

DESCRIPTION STAN DARD SETTING UUC READI NG lJNCERT AINTY 

Transverse 

Frequency (Hz) mm/sp mm/sP ±mm/sP 

*20 10.00 10.30 0.15 

*30 10.00 10.06 0.15 

40 10.00 10.02 0. 15 

80 10.00 9.91 0. 14 

* Calibration makcd "Not TISI Accredited"' in thi s Certificate have been included for completeness. 

Tranducer SIN : UM81 71 

Condition : Installation by Transverse direction 

Page4of5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 1 

INSTRUMENT VALUE 

DESCRIPTION STAl'i DARD SETTING UUC READll'iG UNCERTAINTY 

Longitude 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.39 0.15 

*30 10.00 10.16 0.15 

40 10.00 10. 10 0.15 

80 10.00 10.00 0.14 

• Calibration maked "Not TISI Accredited" in thi s Certificate have been included for completeness. 

Tranducer SIN : UM81 7 l 

Condition : Installation by Longitude direction 

** End Certificate of Calibration ** 
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Issued by: 

Client 

Address 

Metrology and Calibration Department ,,1" 1" ,,, ,'-\ \.,_.,/ /1, 

j.':._ ~;, ':,-c 

Electrical Maintenance D ... ~- --0 

IVISIOn ts.iiC=MlfA 
-::,.,~:f 

Electricity Generating Authority of Thailand -,,,,,,,~~_.~.--

81 Moo 11 Baugkruai - Sainoi Rd., Sainoi, Nonthaburi 11150 Tel. (662) 436-11789 Ext. 6155 

Vibration Lahoratorv Certificate No. 

Reference No. 

Received Date 

Calibrated Date 

Page 1 of S 

Hlue Consultant Limited Partnership 

24V029 

CBLlE0IV004 

14 M11rch 2024 

19 March 2024 

~ 
NSC-TISI-TIS 17025 
CALIBRATION 0318 

Equipment 

Manufacture /Brand 

Model 

32/751 Pracba-Utbit Rd .. Tbungkhru. Bangkok 10140 

Vll3JUTIO:'li :\l.ETER 

l.'\STA.'\TEI. 

'.\ticromare 

Serial No./ ID No. U:\1888I 

Issue Date 

Mr. Anusit Parsittipan 

Authorised Signatory 

H flLW 2,o'L4 ....... . I .... .. .. .. I ..... ... .. 

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council 

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national 

standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate 

may not be reproduced other then in full. except with the prior written approval of the head of Calibration services and 

environmental analysis depanment. This reported measurement result relates only the rneasurand and applies only at the 

time of measurement. 

rM-02/QP-MCC-09 Rcv.4 

e-mail : MCC@cgat.co.th 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

Standard Used 

The table below is described the calibrator through the International System of Unit. 

Description Manufacture/Model Serial No. Traceable No. 

Conditioning Amplifier Type 2626 Brue] & Kjaer 1242376 AV-0003-23 

Accelerometer Type 8305 Brue! & Kjaer 12628 17 AV-0014-23 

Digital Multimeter /8846A FLUKE 4330020 23E53 1 

Ambient Environment : 

Page 2 of5 

Due Date 

23 January 2025 

28 March 2025 

02 October 2024 

The Calibration was performed in an environment of( 23 ± 2) °C and (50 ± 10) % relative humidity. 

Measurement Method : 

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is 

based on ISO 16063-2 1 : 2003(£) by comparison with reference accelerometer standard . 

Measurement Results 

The measurement results, labeled in the following pages give the calibration results and associated 

with measurement uncertainties. 

Measurement Uncertainty 

The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty, 

that was calculated in accordance with the method in M3003 , using coverage factor k = 2 . The value of 

the measured lies within the assigned ranges of values of confidence level of approximately 95%. 

Traceability : 

The measurement is traceable to the International System of Unit through 

- The National Institute ofMetrology (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24Y029 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READI NG UNCERTAINTY 

Vertical 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10. 15 0.1 5 

*30 10.00 10.17 0.15 

40 10.00 10.17 0.15 

80 10.00 10.13 0. 15 

• Calibration makcd "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8881 

Condition : Installation by vertical direction 

Page 3 of 5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STAXDARD SETTING liliC READING UNCERTAINTY 

Transverse 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.19 0.15 

*30 10.00 10.02 0.15 

40 10.00 9.97 0.14 

80 10.00 9.88 0.14 

* Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM888 l 

Condition : Installation by Transverse direction 
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Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STAN DARD SETTING UUC READING UNCERTAINTY 

Longitude 

Freq uency (H,:) mm/sP mm/sP ± mm/sP 

*20 10.00 10.15 0.15 

*30 10.00 10.04 0.15 

40 10.00 10.01 0.15 

80 10.00 9.95 0.14 

• Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8881 

Condition : Installation by Longitude direction 

** End Certificate of Calibration ** 
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~ ustin n~o1nwds:rfuno v1nra (un,uu) 
~ Bangkok Insurance Public Company Limited 

2S fl\Jtll'l'1Vl1M ll'IJ14°1j4lJ\111lJ'il l'IJ9ll'l'l'l'll f1t41l1\'j.., 10120 Tel. 0 2285 8888 
25 Salhon Tai Road, Thung Maha Mck, Sathon, Bangkok 10120 rax 0 2610 2100 

1t1Jn~n,1tJ 'IHI. 2490 
Established 1947 

Vl::tiivum,r~ 0 107536000625 
Regislration No. 0107536000625 

f)'jJ.lfi'l'i:tl1.J1::nlUlfJA'lUJ1\JN~VIUJO,Q'MimJ9le>1Jflrli'l.fllU'U00{tl1l-'lf'tJfll'i'nll't1Utl.:SU1) 

"" PUBLIC LIABILITY INSURANCE FOR MINE 

9l111.:Sfl'nlfi11,j\h~fl'l.lfltl (THE SCHEDULE) 
- ·-· ··--·-· 

nfouili'll 
Compr.ny code 

002 Q ~lHllQ 
Renewal 

R1 '1.Jmiunt11ln) 
New Business I nn11mi11h::1iutima,1~ 523-42596-4 

Policy No. 1---------------------------~'----- - ------------- --------- -
1. ~ntf1e1,J,-::tiluio 11. Ut1Y16~fta1 iln. 

Name of the Insured 

iivy 
Address 

25/2 ll~ 11 fl. 'Uflfls-t 

1J.ne~11tTwuu 11.1,1m~gic{ 53230 i-,--------------------------------------- ______________ _, 
2. iim1w::n1Jnirn!l'l1jlfill n1n11111iin~1d 

The Rusincss 

Ill 1h::tnV1 2 tt'Ut2911Tl't!n11u,sil91iiu~-u1~n~ilr111m111Jfiea-fH 
1'ype2 

0 1h:af1'113 
Typc3 

Insured rn-.miscs f .,. .. " 
Fl.U&Ylfl~ fl.l)IIH ll.~fl'rnfla 

.: . 
4. lJ'lf.1111'1l9l'llfJ11m!l~ 

Territorial LiTT\it 
Q1U1'Ul~f)~ 2221181 fl11W:ll 1'1lfl6lt1111t'!1!l~~1mrn~ ,h::inf'linu 

Jurisdiction Thailand 

. . ,, .. 
5. 1::u::mmh::nuifo : 1ill9"'U1'uii 071w2023 111:n 16.30 -u. iluti~i'-u11 0711112024 mn 1630 u . 

Period of lnsurancc : From At Hrs. To At Hrs. 

6. 'll!l'UL'llfl'UtHnl1l~ll~f1!J: ~t1t 6.~.trnisr1m,19111Jflt;jlfU1~~,O91,111fi11,.b::fnltl11ii.11mn:iOfltumut1-111i'oihn(~l9J,lflmll'fflmu~tl1::mm1111~mnl1::n\Ji1t1 
Description of Risk {,:ej;ol t.iabilil)' ati~iJl!l from \be13w~-.na l\i!1n,,ruo11;williittru: o:ws«t tiy-thdn~nr<'ll l'cm,i;!'c$. ________________ .., 

7, ~1\l1'U!1\l~lO~fl11lli''lJA~ 
Limit or Liability . 
Ill 1h::11rn2 5,000,000 1Jl'll/9i tlfli' ~ 

Type2 Baht 

1.h::1t1'113 
' I: 

D lll'll/flf)flH 
Type3 Dahl 

8. t11111i'ufi!lri1t1Ulfllh!/11m.l1t:1111iiiwf-o~.f,JH~ln~fit>tz1n!ll19Jll.i!l::flf~ (~1ih 
Deductible to he flome by 1"11:~!!:il f.orca<h Aceiden1 __ 

9. 1i:fu11t::nu11u,!wX,11i11i·iw\llfl 
The Fir.;t Premium Calcullltc From 

,h::1J1111 
Estimated at The Amount of ------...... -------------~------ ------

1rl'a1.h::ti1.11i1Jq'll; 1nnrnn'f11JU 
1
1 

---· -· 

Net Premium Stamp Duly i 

1J1'11 
11,169.95 Bllhl 

J 1. lllill'l'lJUll'lJli'W'll!l~m111111u1h::riiuiv 
Attached endorsements 

-iu'li1ity0J1th:::timiv 
A~rccment made o.n 

07/11/2023 

45.00 

0 ,Jr:::n-unn 1t1tmH 
Direct 

O 9i111nu,J,:;tiu1u1t'!iiv 
Agcnl 

lJlll I 
Baht 

111ii1Jn,i1l'w11 
VAT. 

785.05 

1u t>nn t111J 11 ll ll'U r::: ritJ ti u 
Policy issued on 

0 • U1!1'11'1ll 
Bmke,-

\J1'1'1 
Baht 

1tJD1iOJlflltl'lf~ : 
License No. : 

100038/2547 

1ii'a'll1::tiununlJ 
Total Premium 

12,000.00 

07/11/2023 

UlYI 
Bahl 

·--·-
U1YI 
llaht 

1wo1O,1t1-Hfl;!1ll 1J1lifl TmnJfit1n~ihhm11n;::,i1n,1 U'll'\J'llili''ll 1t\'n~n,alM1o m,::ih;lllHll l'll!l~1Jl'W'll '{11hid1,i\11 tu thun~ l\.l'll!l~\Jlli''ll l!Wil:::t)101ii6'1 
As evidence the Company has causciLthls Policy to be signed by duly authodzcd persons and the Company's stamp to be affixed al its Office 

~ I~ . 

ll'll-4 ·563·62 

\ 
~:-~@11~ 

. ··;,~~;,;~~~~-· 



~ · usun n101nw1Js=nuno 11. ns tun,uu) 
~ Bangkok Insurance Public Company Limited 

1~,~ 2/4R•4• n 1Q~G1im19lti1~3 o .iio~qvi1,\916 , .r.J91~·io16 53000 Tel o 5641 6560 
2/4R-49 Charoenth.am Rd., Tha l&, Muear.g l!tl\lladit_ IJttarad1t 53000 Fax O 5541 6564 

l 1 ... 

~mm;,'VimJ'!!B~~L1J,tli::r'i\111u Jnsured Name & Address . ~ 

il"itflMll A1111hiNH11111!)\fll1ufill'lfll'lllfl11r1u,n tih\mlm1'im1iie411;) 

'l,J. 'llll'11Hflt11 ~n. 

25/2 ,_.~ 11 ll ,'llll'1ll4 

.. . ' ll,'t11l.SIU{'.l.11'Ui ~-~111fHlll1 53230 

4070442 1 

Yl\.lth::ri't-l.'11.l 
~_gTT'_Jl';_S\JIJ;lQ 

ti"1:i"1 

(6900-42) 

LW!lii 5366478 

1-..~ 07/11/2023 

tnYI BAHT 

5,000,000.00 

11,169.95 

45.00 

11,214.95 
Total ___ --•-·--•·•··-·-·· 

() 

n"il..lliTI~Lfl'!l~ 523-42596•4 flll';j.l-J~i'llL'/1:IJ 785.05 
Policy~N=o~-------------------------------t-Vu.A,_,_T,_~ __ ]__5<,,,,_o+--------------
L1l-J1Uiii 07/11/2023 ~~ 07/11/2024 'rnJLUUi~U 12,000.00 
From,...,_ ____________ __.'I_,.'o ____________ ....,.._.....,_-1wT'-"o~tal~---'--------------~ 

n1on1tum!b.· ~:u~1f-ii-O~ ~,u :1-urw ·111~11 n1:~mvnJ1::nw1~1 -~!'if1 (~\II~)' 
l'lt;wi<l n'.eke er~ chl!que paya!.>le to 'BANGKOK lN$0RAf~CP, PIJllLIC COMPANY LlMl'ffiD• 

!I U m1111111m111 ~m1111111111111i 11118111111111~1 tlllllll I lllllllll!IIIIHllllllllllll[f ~ 
I • : • 
f. ;, 

' .".('. . .. 
1fo,fomrJ·w~i~ur.hu Mobile Bonking 'lllNl1n1Jm,n1 1111Hmn~u1111■11mm1111m1111m11iiMi'"'!''""'""1ii 

i010'/!,36U(l06?.5Q() OOOOf,oo()0[,._?3'12596, OOOOC6900424()71l442 1?.0000-~ 

~ usun n,,,.nNds=nu,jo 111nGl (U~!SU) ,h::n\llllJ ,il~ms~ (MISCELLANEOUS>. (6900-42 ) 

~ Bangkok Insurance Publrc Company Limited m,i~ 05-1115420001 

1~,~ 2/48-49 ~ ,,,l\)fi'lll "1,vhiis D uln~qfl"l'GlflG '1.~moionl fi300J Tel. O 5641 6560 i un f II l /2023 
2148--49 Chwoenlham Rd .. Tha It. Mueang Uttatadit. Utt:amdit 53000 Fi,x O 5611 61i64 ffl'lllfl 00062 

~ii'tl\i'J~ ,. , .}Ji-.t~U:l1tiinH101 O'lh..1!.l(n15<ti tma~im1wLmhn11mit RECEIPT/TAX INVOICE () 

~mLft!:Y1mJ1m-l~~1th::n1.111u In.mred Name & Address 4070442 1 l.nVI BA.HT 

fflUMl\1111iJi Yp,11li~ri'uXti 5,000,000.00 
Sum Insured 

\J. 'Uil'1ll~~ll1 ~n. 'i)(l\11 . 
Rate 

25/2 \I~ 11 11.lfo111l4 1Dm.h:.TI1.111u 11,169.95 .. . ~ Prermum 
8.'tl8~LU~\4!l'L4 ll.~G\1fllll1 53230 

D1n7LLlilll3-IU 45.00 
nutv s•~mn 

111'111 b:: ~ 1~1ijlfl!Jf11WV1fl'i 0105535024740 TI~ 11,214.95 
.Total 

' .. 111li';!ft~lLWiJ m~ti'nMft'llYI 523-42596-4 785.05 
?ollci N2 -~ VA:J~·- 7 % ---
L1 ·rufi .. 

'.l"'llJLU-..W'l-1 07/11/2023 t),l 07/11/2024 12,000.00 
1 

From ____ To Tot"I 

i11LL'Y11.4V11u~'l"113-iuu.i,'1-1·1~11l'J1*(l"' t~JL-nrnntn\lii'v . _ -~ht'!! ~~~1.1M~~ .~)~~ 1~~1 __ .. ~ __ .... . - . . - . . . - . . 
i-nuT~w □ l~OO~ □ Lt.-i D a,µ"! tf\'lj~· 1!\llfll'l: f!l'!Jl 

v .. 
l'\J'l~YI .. . 

v• Ch ·rn {)tli •--~--•«• N ~ -~·----~ 13 • ·····-· 13 ..-····-· .• Date Form of Pa'.)lment as ' · ieque :et 1o. ank rar1cn 

1ui~i.i-i'm~i\,d'1::l'.i1>1ru'.f.it'i).J\Jiili~i)\.n1.Wt•i ,~1'\JW11~l:iU nri,ilt\iUU'l\iL11Jll1lltllLft'l This receipt will be vahd only wt1en payment i:ave been ieceived completely . 

t 0,.JNt11.J1.i"1,11<; Authorized Signature. ~ -- ~ --- ~~l-1 Collector ,. . ..., .,.. ◄ ... - . ... ,. -·- .. -,.i,., ,.,.,, ...... -
flH-210-45/1 

. 



' t:::! 

fllrl~U1flfl 8 

tr 6ll fl 11"1 
Q 



' 
f'l1~-!l 'U~~'Vl 'UeJ'Vle)~?16'11 ~1fl\,l 

' ., 
4 I V VQJ' 

b ':ieJ-:i Lb\11-!l\11-:ir1ru:::n·:mJm':i111~'1!'U?11J'W'U5 

lri-:isl fl1';i b Vll'.ieM Lb 'i~'UeJ\11?11Vlf1':i':i1l'1l'U\,l~'U'\.J'U b ~eltl \1l?l1'Vlf11':i1lf10?1~1-!l 
' ~ ' 

~1cl 'U~~'Vl 'UeJ'VleJ-!l~~1 '11fl\,l er~trlh~'Vl1'U1J(,)';i~ c;nc;nITTl®ITTll@~cfmt'V tm·-:im':ib'VliieJ-:iLb'i'M'U 
~ 

e)(,)?f1Vln':i':i1l'1!'W \,l~'U'\.J 'I.Jb ~ elel \1l?l1Vln':i':i1lf\ el?1{1,:i Yi ~1'U~'U'U 8'VleN e11Lfl 8'Vl8-!lbb?l'U'U'U ~ s!V!') \,18 \1\';i~ (,)t) 
, ~ \J , q 

b VI~ 0-!l bb ':i
1 

bb~ t1l1\,l';i n11'U 8-!l f1'U bL~ ~1,1,n"t'IJ e.J ~ f1';i~ 'Vl'Ui -!l bb 1 \,li 811 'IJ0-:JG11U f1-!l1'U'U tcJ'U 1 cl bb~ ~ bbe.J 'U 

'Yl'r'Wm f1';ifi';i';i1l'1!1~ bb~t~-!l Lb 1~~ 01l L\,l cl~1 L 'W'Un 1':i l vf ?I e.l \,lrl6i el-:! (,)11ltht fl1fll f11lJel \1l ?11V!f1';i':i1l~ mi1'ULb~~f11';i ' .. 
4 t cJ ~ V' 12.J 111 .J' ,c:J ~ I d 

b VllJe)-'.lbb ';i b ';jeJ,:m 'U1'Vl1-!lf11';i'U';iV!1';i'<iJ~f11';if10-!l'Vl'U'W\9ll'U1'Vl1l'U1'U';ie.l'U'W'U'Yl b VllJ e)-!lbb ';i 'W. fll .®ctct~ bbG'l~b ';i eHbb 'U') . ~ 

vn-:i f11';i'U~'V11';i~\,lf11';in0-!l'Vl'U b~1"J~1-!l?l'1JJl1'Wi;'l1'Vl't'U 1r11-:i fl1';j b 'Viii 0-!l bb ";j 'W. fll. ®ctct~ 
' ' 

L ~e:i 1 vf n11~1 b Um1'W 1r11-:im11, Vlihrn1, i~'U eJ \1l?11V1m111-uU~~iitJm ~BeJ\1l?l1Vlm':i1lf10?1~1--'.l . ~ ' 

L~cJ'U~eJcJ Lb"t?leJ1Y1r1~e.J-:inu1\11'1'\.J'H1?1-:ifl'1Ju-:iu~~'VI UB'VIBsJ~~1 1111n\,l ~~e:i-:im':ii:fsJb?l~lJ'Vlnmr1i:i1'U~b~cJ1-u0~ 
' ' 

1, -u1111i'ii:i1ii·:h111 'Wn111 vf r1111lf!\,l L~'Ubb":::bi;'l'Welbb mm 1T1..h:me:iuih nTH Vti'.i e:i-:i1,1, ";/ 1,1,m~";/11lfl'W'U~V11':i~ ~ n11 

f)e)-!l'Vl'W'W \9ll'U 1Vl:W'U TU ';ie)'IJ~ 'W-vi b viii 0-!lbb ";1~'Uv\>l?l1Vlf1'a"J1l'1!'W~~'U'I.J'U b ~ elv \>l?l1'Vlf11'j:1..J fl 8?1~1-'.l Lb"::: n 8-'.l'\ll'Wb~ 1 
" 'U , '\I , , 

1~1-:!61'1JJl 1'\'1H'11V!'r'U L\"l';i-'.l f11 ';ib V!i'.i v-:i bb ";j~'\.Je) \>l?l1V!f)';i';il]'l!'U ~'M'U'\.J'UL ~ 8v (,)?11'Vlf)';i';ilJ ri m'!{1-:i I, Yl v 1 'Vl'U~~'Yl 
"I , '\t , 

'U8'Y18sJ~m lil1f1~ 1,rn:::'111l'1l'U0cii111n'U 1~e:ici1-:it-!l~'U ~\)e)e)flf'l1i-:i 11~-:i-d ' ~ 

°1f'U\,l~i.J'U'W b ~8€1\1l611Vlf1';i"J1l f1e:J?I{ 1s! ~ 1'1.J~'Uel'Ylel-:1 e11 bJlel'YlBs!bb?l'W'Ui.J ~-:!Vl1~0\>l';i~(,) ()" 'lht n el'U~11 t:! 
~ . ' 

(@l) 1,lij1eJ111?11~u-vV1a-:i 

(®) ~B1'U1cJf11':i 11-:ib~cJ'\J'YleMLL?l'U'IJ'Ul'Ylm 

(c;n) ~eJ1'U1cJnTrne:i-:i f11';i~ fl't;11, 'Vlfll'U 11;Wl1'U~'VIB-:i bb?l'U'U'W 

( cs:') 'V!TWU 1n ~:JJeJ (,) ?I 1Vl m11l~'I..! ~1'U LL~ t f11 ':i mii B-!l 1,d l;'l 1 tl' n-:i 1'U eJ(,)?I 1vim':i1J~-:ivi1 \,1 
q , d!l q 

C@) m11lf11':i~~\,lnTrn1~'Vl 'UeJ'VIB-:iiaim '11f1\,l 

(®) i.J1-'.!?111?1~\1l1 11lli'1ltJ'I.Jmru 

(m) i;'{1fi1"Jt1.l?l'llel1b.flel'Y18-:Jbbi;l'U'U'U Vl~B~fom'U 
' 

(ci'.) bn'\j\>l"J01 L.flel'Vlel-'.l bb?l'U'LJ'I..! Vl~el~1 bb 'Vl'U 

(ct) 'W\9lli.J1fl1';itl1b.flel'VleM1,1.i;'l'LJ'li'U Vl~el~1bb'Vl'U 

'U"Jt51'Uf)';i"J:lJn1~ 

1a-:iu1:::u1'Un':i1~n11 

m1~nTJ · 

/('.:>) 'U,c.m ... 



(b) i..rn.Jfle),!j~ fl1TU~Vl1'~?11'U~1'\J'1'U€l'V1€l-:! Vl~B~-rn 'Vl'U m 'Jl.l m 1 

(~) e.JeJ1'U1!'.Jfl1'~ b'i-:J'W!'J1'\J1'1'V1€l-:JLL?l'U6U'U Vl~€l~1LL 'Vl'U fl'j';jl.Jfl1';j 
" ''t 

(~) m vtill'U1'Uvt:W~ @> 'U1'UbLi;'l'U6U'U 'Vl~€J()11 Lb 'Vl'U fl'j'jl.Jfl1'j 
" ., " 

(~) m_ vtill'IJ1'U'V!:W~ ® 'U1'UbL?l'U6U'U Vl~el~1 LL 'Vl'U fl1Wfl11 " ., " 
(@>o) m.vtru'U1'UV!:W~ m 'U1'U'\/l1-U1.:J Vl~el~1bL'Vl'U fl';j';jl.J fl1';i 

" ., " 
(@>®) m_Vlaj'lJ1'U'V!:W~ ~ 'lJ1'W'Uel'Vl€l-:! 'V!~€l~1LL'Vl'U fl'j'jl.Jfl1'~ 

" " 
(®®) m.vtru'U1'W'V!:W~ @>0 'U1'Ubi1'W-U!'J 'V!~eJ~1LL'Vl'U m 'Jl.l m 'J 

" ., 'U 

(@>m) m Vlill'IJ1'UVl:W~ (9)@> 'U 1'Url1~'U V!~€l~1 Lb 'Vl'U m1l.lfl11 
" ., " 

C@~) m'V!Wi.J1'UVl:W~ @>® i.J1'ULLt'l'U"U'U v<ffo~1bb'Vl'U fl';j';jl.Jfl1';j 
" ., " 

(C9lct) fl1'W'U~1'Ui;ltJeJ'VleJ-:J vt~€l~1bb'Vl'U fl 1 ·rn m 1 

(@>b) 'U1-:J€)5;i1'U ~eJ!'JB'U'V11 ... 
(C9l~) 'U1-:!'111Pi~1';i'HU 1'U'1l.J 

" 
IV I 

fl ';i';il.l fl 11 bb'1::::e-16ll1 !'J bG'l'll 1'\.J fl 1 'J " , 

(C9l) -w '<il11un 1 'l½r111m ~'W6l!B'\J1:::: 1, u !'.l'\Jfl ru:::: fl11l.lf111l.l1'16ll'Llim~'W51fl1-:i m1 

1, V!:i'.hi-:i Lb1~'WB\91i;'l1'V!m1l.l6ll'W~i1'Utl'Ub ~ BB \91?17'V! m1l.lri '€1?1~1-:i '\J~~'Vl 'U'€l'VleJ-:iPi1;11 '17fl~ 1, ~ m tl'l..im'€l'\Jfl11 
' " ' 

~11.i1'U-:i11..1"LJei-:iflru::::n11l.ln11 11l.l~-:in111.1.~-:i~-:i~iia1'U1'<ila-:i'U1l.l1.umi1u-:i'U'll1::::1.nrunel-:ivi1..1w\vll'U1'V!:W'UTW1mJ " , " 
~'U~b'VliiB-:ibd bb'1::::fle:M'Vl'Ub~1'rn1-:Ji.'1'llJl1'W 

' ' 
(~) -w'<il11iin 1 'l½r111m ~'Ll6llB'ULbJ:.J'W-:i1'Um1v\'11, u'Un '<ilm1l.l'V!~B 1fl1-:in11w \vll'W1 

Vlli 'lJ1'U1€l'Ut uvl b VllJ €)-!Jbb 1 bbi;l::::fl1'H 'U mi 11'.J .:J1.J'lh::::mru'<il1fl fle)-:J'Vl'U'W \;ll'U 1vtli 'U 1'\.J';ie)1.Ji 'Uvl b vt:l'ieNbb ~ !Jl1l.l 
\I , "\.I 

tl-a:::: fl1¥\f)';il.J€) !Jl?l1vtm·rnt 'U;i1'U bbG'l:::: fl1'jb vt:ifo-:i1,1, ~ b~ '€1.:J bb 'U1'Vl1-:!fl1'j1.J~vt1'a~ ~ fl1'j fleJ-:J'Vl'U'W \vll'U1Vlli 'U 1'U , °" q 'U 

~ d ~ I 

'atl'U'U'Y'l'UVlbvtl.JB.:Jbl. 'a 'W. 131 .®cfct~ 

(m) 'W'<il1'aW1 l '1Xr111l.lb ~'U6lle:J'U bbi:.J'U-:J1'Uyj b~ !'J1i e:J.:JO'U f11iJfl';i'jlJ'Vt~eJ 1r11.:Jfl111.~1 

.., ""' ' .I 0'1 ., al J/ 1::::1.:J?l'llfl1'W bb'1::::fl11b 'U fl'<il1!'.J.:J'\J u';i::::"-17 W:V1flfl eJ.:J'Vl'Ubv. 11::::1.:J?l'llJl1'YI \911).J u1::::fl1¥1 fl'jl.J€J\91?11Vlfl':i'Jl.l'W'U~1'W 
, ' 'I q '" 

(~) a-¥1-:im1l.la'l.lw'W5B'W~fl'U'ltl.l'll'W 

(cr) tl1::::"111il.lw'W'Blfl1.:im11~utl1::::fl113!1Jl1l.lvte:im::::'<il1!'.l'U11 11'U11l.l-UBlJG'll.bn::::J:.Ja 
" 

'lh::::a1t.1-:i1'U n'U~Bl.l1'1'1l'Ll'VIB-:!~'W ~'W1'1tl.l'lliJ 11~~1u~1.1 ru l~u 10'\J Ll°'l1-:im1 

(b) {'\J1.~e1.:i{e1-:i1.~m..1'<il1 fl61Jl.l'll'U/eHB-:i b~ tJ'U bba::::~1l.lm1'1?1'€l'\J-UB{e1.:i1,~ !'.l'U n1V1u~ 
~ ~ . . 

bb'l.!1'V17-:!fl11bLm'1lihyvn 

/(rrJ) 'J1fN1'U ... 



- Q1 -

(li11) 11 cM 1'LJe.J G'lm 1~1 L 'W'U,n'U'Ve)-:Jflru~ m11.in1":il-!1"1'U'U~:w-w'UTI 1 vf m:we) ~~ 1V1 m1:w 
' 

~'U;j7'U LLG'l~ m1 L V1:W eN Lb~ LLG'l ~611-u fN7'U'U ltl'\J 1 cJLLG'l~ bbt:-J'U'Vl f y.im mfi11:w-u1~ LLG'l ~~ -:i Lb -w1~ B:lJ L ti 'U't.h~ ~1vi ntl 
~ ' 

1,1~e)~1~ti~L1m~1b'W'Ulr11-:irn1 
·1 

(~) ~1b'W'Ufl71t'U 1 m:wvfll'l~'\Jl-JB'UV!:IJ7EJ 

~-:i<Q ~-:Jbb~iJ\Fldbtl'U~'U1tl 

.:;;; 'NvVN 

11ru-u8tlmru) 



• " • • • .., ~J~.-.,ll.8&,,,.~.m,,~,~;.;;q,m~~ 
tJ1llYltJOYIO./IH\'ll \llflfl - ·· I.', ,, , • · · 

.al • • .., Q ~ 
~,'\, , ., ... . ~- .,.,, . .. ,4!"" ;-:-:-"%'!;,"':1!:>it 

la"lll'l 25/2 l11,l l l 91.'UOllO./I O.TIO./ll~t'fU'\J'U 'i.qilHWlCl 53230 TEL 055-418· 184 

d .,.,. "' 
lll"lll1Fjlt'f(Jfll11 0-1055-35024·740 

.. cl .. 
11.Jll 1811U1lf11J 'W.ff.2567 

~./l~ri./1).11~10 1. ffllUlt'l~fll~U~lflJi'Ultmt>t>llffU t'll'\JlllfHllff'U"dU 2 f)O./l'JU 

2. ri11u1l111.h:mfluf./lilYli11uum,'\Jo./lJiU1m,n1./lrnY1 

i1u1u 11.i 

i1u1u 1 ijtl'1J 

~1utj;1J'Y1-1,~i'ut>\¾ty191th::n1utl91'I~ 33727/16537 li1111ijo./111iHu~91n111nnu WYliiutju,~e 

~91ff111fl'Irnnenf 1./I ~9l11JHU6'Ylt)./I 61Ul6'YltHllffU'UU irni'fl~'1'I~91tl U61~ 30 iJ U1Ji./1119'1U~ 29 flUIJlUU 256( 

ii./11'\.I~ 28 ouo,~ 2596 i!u 1111Tn-1. ,~fl1l'U'\.lfl1'IltiYltl'ty; 2 f)0./l')UOlJ11'Ulfl1'Ifl1./IIYl?1 i'l'l"lll'rltHllffWU\I 11'lt1 

~iltr1Jf 0611X111t'l::ili11ilu n1,~1011n::oou 1.gn1.J lm ./lfll'I~w, 1J1 M"I::u::11~./lu~1 11n::Mft111f-Hnn1u1m1 
I . 

fl1./ll'Yl'l'I ffl"111Yl6./lllt'IU'UU t::U'1fl1IUUfll'j,./11U~ 23 9Jnlflll 2567 l;,U~U itJ 
.., £ - ., , ,__ JI!: .. .... ., ~ A d 
IHUUY!Htl'I11TI., '1urn1llfl11f1Di::nn1Jfll'ill1t'l'WUt'f1Jl'll.l1! 2 fHHlJU ll'lf)f1111Jt'f::Yl1f111ft::11flll1 

l1rnmflmhm11.nnlfn11 lm ./lfll'I~l./1 '1 i./lt1111J\i11~ultHm1ilfltl'tyYn1111u1m'Ioo11nu n1,in10./111nu,i'u lfw 
4 >' e ca. t , A • .. I di d d ., ,: 

1J~61Ul'in./ll.fl1JllJfl~lV 2 U 3 ll1lJOUlfllJ'r]fl1J'I::flll 'lf./11J'IlV~!:10Vfl~./IU 

~ ... 4., ct ... •'II' A «i • , 
1. 1i1flfllHJ01JffU t'f1'\JlYIO~Uff'U"IIU 'IIOUtlJ'II fl0./l')'U'W~U111lJ\llt!'IOlJl'f'UYll'H1JO./lll'I 

' 
uty;11,,in 020453091915 

2. iU1fl10f)1Jff'U ff1"111flf)~UrtU'UU ~otl'ty; flO~~im1,,::·frq,um, tl'ty;in,i~ 020453099846 

,rnt1'hin-i ,1~1,ilunmil"tlflJi,~u~~ou!oomh 

.,. ., _. 1· I ., • , ,,., ., ' ,., 
,i ./ll 'WlUJ1ll'f 6 1J 1fl'Yl11lJIU'l::111./11lfl./l fl11Jfl111J O\ilfl'I1:: 11910 1J 

1 m.i fj(i't l:,"tl 

□ ~;ivh.:'i""',.1'\, 
::J 1-:it1lm,;1;~~1t\f"l 

u .~h1h -;~/,:i.i~f'TI,; 

..... 
Dfl.la..JD"w111J U 1.J fl f) 

!J ) ,A/ " r,,.,.-----

., ., 
flnlJ f)l'JHilflf)U ., 

n ..... ri -
• 1 :.-./ , , . ,u.,Li\'fl . ~• ,-• j ,. , .. ._ 

·· • :..,....J •• ,, ,, 

---------·---. -



,rnn 0610 " ~ d 
l:{'\Jt!l~~'Yt 

Branch '()u\) (l?{U·iU Account ic. 610- 0-30667- 6 

- ' .. 'tl:1u!J1 .. \\nW,1 SC 

Account Name 

1J~1t'l1 livmMfl~ 1 'U
0

1n?1 

"nv ~1'.)Wtr.i1M1-t1~--tf 1u'rnu~u~ L tifJv ,rn-i" 

SC76422867 
"". d Va. • 

n7UMDBD~,UMDUD1~71 

Authorized Signature 

6422867 

<...::J " iii;;.:.;™ · •·~= 

'iu ~Olou tl 
0 M Y 
a /l + 

6i1~u ehr.io ncu 
WITHDRAWAL 

:A:.th 
OEP. NO. COOE 

20/0~/24\ 

01/04/24 j06 
.·, '01/04/24\ 06 
i 01/04/24 \ 06 

B/F : *****l,000,610.46 :06101 

W/U ********20,000.00 ~ ~ *******980,610.46 0610T 
W/JJ ********15,00 . 0 *******965,610.46 0610T 

.1 Jii~~~r ~~ ; 1.-.r.{.''--.: ,_,,;:--,.,. :: , ,.J ,. 

w;u ********15 ,~·oo.o }'******:i!sWJ~.4fi+ ,comft' 
w /D '******I~ 8\l~•~"~~~1:~/..f./,1>~Jill3 'h'.1~ 4ji3'.0jn@.T 
INT . . , . . '*******~: ~. · '-1 25/06/24 

. 2·5/ff6/24 
. · OS/11/2~ lO 

TAX************ 5 81 .*******523,165.33 0293 
W/D ********60,000.00 

05/I U24} 10 W/D '********89, 100. 00 *******434, 065. 33 :029sr 

l 
· 2 

2 



.. 

'11 1!1 Branch 

' )~·i2 fl 1t ~~ f ,.~ ~~~ 
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u1i'1 ti€Jtw~Aa1 ~·,«vi 
11 fHNY)U ~ H1~~ -r~~"!Jj)1\'l" 

/\. Bangkok Bank jl ~ # tt 
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iu .-Ou ti 
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@@ 
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i.11: 

.j •' 
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t IJ .. ) '"- _, 
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9 .(:_(lc • 
11-emorized Signature 
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09/11/23, 02 ; DBL 
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25/12/2~ \ INT '. 
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06/11/24! 06 W/D 
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d· f 

nou 
WITHDRAWAL 

i. lfl 

~******2001245.72 0000 
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"*******400. 244. 17 06101 

flllU'1~0 

, BALANCE 
~ Iii # 

~**** **400.244.17 06101 

·! -~ * -~· ;~ , --r -+O .! • J --:-- 5 .. ::~ti <H.JOO 
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*******178. 764.54 02931 
**************.00 '02931 
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Tip Store Limited.,Part. 

Lfl,Jth::41rli'lijLiitJJ'l1M : 0533560000489 t11,i1~tltlnUJn1nll111s;it1~ ~,un,n~1\.!cy □ t11,i1 ................ ....... . 

90/3 tl.~\IL"lii 111.Yi11i3 tl.ultHflf;lffll'\tl fl1'11~111tl 

53000 

ttJii~iuA,IL\J~•'i"'ru~lu!LtJrhn\Jmi 

Liln"'1'i'ililmtlu11" 

Inv. No. : ORVM6711P070018 

Tel.055-413333 Fax. 

Lfl'llth:::~1lJi'1~L~wnS-: 01055350247401 ~1u'n,rn.11i-uu 
• w 

Customer No. : PC670070 

Customer Name : lJM UtlVltl-3~fl1 41n~ 

25/2 \l~ 11 lli111t1 titi,iti~ 

ti1V1fl 'Ml~U.~U'DU tjll11~1110 53230 

Tel.055-418184 

Item Article Number Article Description 

ti1111\J ni•iu.;, nan,, 
~ ..r... .. , 

1 020204 *SALE*L111tlfl~\l'l ~Iii A+ 

I 

• 

Qty 

'11\l'l\l 

100.00 

Date: 12/11/2567 

Time: 11:43:03 Page: 1/1 

Term of payment L1iiu\'lmri,r.:Llu: .. ., ... 
Reference No. 

Due Date 

ln'Vl'il~'il~: orvm6711p070016 

1Uflln.llY\'MUM'\'I:: : 

Salesman Code ni•,.,rn~1U1119 : twc 

Unit Price/Unit Discount Amount 

",ha nfll~u,a 1hu.,, -nu1uLlu 

Pcs. 199.00 190.00 19i 10.00 

I I I I 

I . ·- - • - .. ~- • ., Si.,;b Toto! ~ n -:-- 1 n nn! 
1#1'1.J1,-u1'11i,M11t1n1n1~tJ\I\IL:tl1J'fflt/Llfl'l 

Received lhe above menllolll)(1 goods in good order and condition. 

n1,-n1r.:1~iJbuL-il'l<i:ftiJiJfflli;it1uit1t1M"I ~fuLm1111-JL-ill'lm.it1mt11Ui'l 

Payment by cheque not valid till the cheque has been honoured 

.., "'.,.,a., !!I ., 
(\ll'U~\ll~'ULn1fl'UL'll,i'i~!l·•tltl'l'Yltl')U) 

~fu;,.ulh - .J-'l'\.l'Y11tl 

Receiver Received Date 

... ' ... 
111ttl;jflf'l1LYil-J 

~~a;~, 
Deliverer 

Less Cash Disc 

Grand Total 

Total 

7% Total VAT 

h\111-J ii1~,i,.ri'l\l-i1ri111 Yitlt1U11f 
For Tip Store Limited.,Part. 

~- ~-
1:;!'l'tM\I ~tl~ 

I <J' J I I Vt"'V 

0.00 

19,710.00 

18,420.56 

1,289.44 

Collector Authorized 
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1lJ,i'~L'1'U 1lJ-U'1L'1'U . ' ' \Jl1 fl11 Lnru"1 tin~ 
., 

L'!ILl.'U1~-l tin~ 

'U'1L'1'U hli~L,J'IJ ,Jn~ tin~ tln&i ,Jn~ 

'U~L'1'1J 1lJ-u~L'1'1J un~ tin~ tln&i un&i 

'tl~L'1'U 'U'1L'1'U tin~ ,Jn~ tin~ tin~ 

'U~L'1'U 1lJ-U'1L'1'U tin~ tin~ tin~ ,Jn9i 
., 

'n~L'1'U W'tli;JL,J'IJ tin~ un~ 
L'!JLL1.J1~.:J LLG'l~ 

tln9i 
Ll.'U1':i~'IJ1'U 

uJ-a'i;iL,J'U i'1L'1'\J . ' ' \Jl1fl11Lnru"1 ,Jn~ tin~ un~ 

,a'i;iL,J'U 'tl~L'1'U tin~ tin~ tln&i tin~ 

'(!i;JL'1'\J W'tli;JL,J'IJ tin~ un~ tin~ un&i 

'tl~L'1'\J 1lJ'tli;JL'1t.l tin~ tln&i tin~ un~ 

'tli;JL,J'IJ 1lJ-Ui;JL'1'\J tln&i tin~ L '!ILL 'U1'S~'IJ1'U tin~ 

hli'~L'1'\J hJ-a'i;iL'1'\J tin~ ,Jn~ ,Jn~ tin~ 

1lJ-a'i;iL'1'U 1lJ'tli;JL'1'U tin~ tin~ L '!JLL 'U1':i~'U1U tln~ 

1lJ'tl~L'1'U 1lJ'tl'1L'1'\J i,i'1 n11 Lnru,i tin~ L '!JLI. 'U1':i~'U1'U tln~ 

,a'i;iL,J'IJ hl-u~L'1'U tln~ ,Jn~ tln&i ,Jn~ 
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.. 
'13J':i':itl.fl1'Vifl1':i2.Je.1-1L"'U 

fl\J-11\J~tl~~ 

1lJmin~m.J 

4 L'VllJ1~'1lJ 

1lJL'VllJ1~'1l,J 

1lJ L'VllJ1~ '1lJ 

1lJL'VllJ1~'1lJ 

L'VllJ1~?1lJ 

1lJL'VllJ1~'1lJ 

1lJL'VllJ1~?1lJ 

1lJL'VllJ1~?1lJ 

L'VllJ1~?1lJ 

1lJL 'VllJ1~?1lJ 

1lJi. 'VllJ1~?1lJ 

hiLV1ll1~?1lJ 

hli. V1:i.n:;?1u 

1lJL'VllJ1:;?llJ 

WL'VllJ1~?1lJ 

1lJL'\lllJ1:;?llJ 
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Lml~ 67 / 19 mJ1 1/2 . 
.,., 'a1£1-:111Jn1'a~'a1,Ja1J'a"aflil1'Wtlafl 'tla,:itJfla1fl'HJ~,;'VI 'Uel'Vlel,:iAa1 ,hnfl 11.I~ 15-16 n3Ji11~'UG 2567 ' . 

LflV&l1'Un,:i1-uua-:inuf11tJfl3J L 'afl~ 2 i-:i'W'lfl~'liW lan ' . 
thiu d 

'!!el - ana , U.N'l.Jn 
e)'ltl 

' 
(ti) 

fi1 FVC (~Vil) 
1------.----.----+---...-----..-------1 %FEV1/FVC -r~,~ I fl1~Wl1'~ I % 

fi1 FEV1 (ilvil) 

1~1~ I fl1~'Vl1~ I o/o 
tl>Jllflfl1W'Uel~ 

1 .. 
1..rn.1'!..!11 ~n-:1~111 -zi1-:i61101Ju11-:i 45 3.21 I 3.78 I 84 2.84 I 3.12 I 91 88 tin~ 

2 1..11cJru,n~ v-:i61'LIVJ -zi1-:i"li01Jtl11-:i 32 4.37 I 4.58 I 95 3.81 I 3.83 I 99 87 tin~ 
"'' • 

3 l1..11c.1~rn1 fWNf1'W 'lj1-:J6lf'elll'U11-:J 41 4.10 3.64 112 3.74 3.04 123 92 
4 tin~ 

' • 
4 1..11cJ~f.1!'ilcJ r1n:w -u'mt:1 28 4.29 4.28 100 4.01 3.62 110 93 tin~ 

5 tncJ'lJ'j'jfl-:J :WG10'U -zi1-:i6lf€11Ju11-:i 44 3.53 3.97 88 2.78 3.28 84 79 tin~ 
' 

6 IV d Ao ' 

'U1cJ\91'U.fl'm b 1e.l'Ue.l'UV11 -d1-:i61i€11Ju11-:i 22 4.52 4.73 94 4.11 4.11 100 96 tin~ 
' • 

7 """""" 1..11 m ,i lJ ll m i1-:i6il01Ju11-:i 45 3.03 3.69 82 2.88 3.05 87 88 tin~ 
' 

8 0 iJ () ~ 

'U ')cJ fl 1 e.l1 cJ fl 1'1'U 'li1-:i"lia1Ju11-:i 49 3.44 3.82 90 2.85 3.14 90 83 tin~ 
' 

9 'U1 cJ u-:ii cJ ,J 1 'U e)1,l -d1-:i6lf€11Ju11-:i 43 4.54 4.59 98 4.01 3.78 106 88 tin~ 
' 

10 lt11t1e.J~l'ln~ " .d 'N~b'VlcJ-3 'U'U1t:1 50 2.83 2.95 95 2.57 2.44 105 91 tln~ 

11 h.J1cJ'1llbf1cJ'j~ 'U1'Ull-:Jfl6'1 iu1t:1 49 3.73 4.42 85 3.36 3.60 93 89 tln~ 

12 h.11mb~-:i b1eFd-:t -u'mt:1 51 3.21 I 3.93 81 2.59 I 3.21 80 81 tin~ 
' 

13 l'U1t11'WV16'1 'UTU8'U i'U1t:1 50 3.26 I 3.37 96 2.60 I 2.77 93 80 tin~ 
" 

14 l1..11c.1~emfn b'W-:tTeJ~ i'IJW 53 2.16 I 2.29 95 1.95 I 1.89 103 90 tin~ 

15 l1..11t1um~ n'LincJ fl'U'11'U 57 3.82 I 3.42 111 2.95 I 2.77 106 77 tin~ 

16 lmc.1v111-:iri ir-:in:::l;l,:i °1i1-:J611e.llJU11-:J 
' 

56 3.37 4.71 71 2.32 I 8.80 61 69 V11-:it~'IJV11al,1e1fl~'Ut~mim.1 • 

17 l'U1c.11fi f1'U'Vl:::b'Utl1 'U'U1t:1 45 3.14 I 4.62 67 2.82 I 3.78 74 90 f11111"tlafl~1n,j1t1n~it~miaa • 

18 l1.J1-:iw'IJ1 r11~1.J 'W'Un-:J1'U,l~\9111'U-3 49 2.71 I 2.63 103 2.19 I 2.21 99 81 tin~ 

( ( 



Lll'llvi 67/191'N1 2/2 

~,a~1'1J01~fl~1'1illl"i"iClll1'Wtlelfl 'tlel~1Jfla1n"i\J'i~vi tie1vie1~fla1 ,11nfl 1'1J~ 15-16 mm1W'IJ5 2567 • • 
1flVf.11'U0~1'1J'Utl~n'IJfl11Jflll 1 "ifliif 2 i~'Vl1fl'r4't!tN lan . ' 

el1EJ f"i1 FVC (~911) fi1 FEV1 Cflfl1) 
.,j . ., 

in,iu 'tteJ - an~ U~'Un . %FEV1/FVC aii11ri111wtJn,i 
' (ll} -r" ,~ 1 fl1fl'Vl1~ 1 1fl ,~ 1 fl1'1'Vl1~ 1 

aoiia~m,ou r~aki_ tf!i.~ 
('U1EJtl'J.ll'Ylf 'Ylel-:J'1'U'Yl) 

irn1"tl1m·rn1fi11ru~'Utllj~n11 

o/o o/o 

.. " ,N'1lel~l,l11~'1el'U 
J~ 

" 
<mEJne:iu 1'llr1 111ii1'll~1ru'l!ein~> . 

,Tn1"tl1f111'11fi11UJ~'U'!!1'U1qjf111~L!'l~ 

1'1'1.'U. ('17'U1ell~WU1lJEJU'1::A111l'U'1el~.flEJ) 

" 

')1lJ]fJL}1~ '1m'm.f11'1'1Uel~ (%FVC LL'1~ FEVl) fi1mru~7f1fl1~1~1'1LviEJ'Llfi'Ufl1A1~'Vl1-:J'!Jel•mllla~~AA'1 'Uf)~~e)-:Jl.J1f)fl11 ~elEJ'1~ 80 LL'1~%FEV1/FVC mnni1 ~elEJ'1~ 70 

l. Obstructive l-lmEJci.:i A171l~~Uf1~LL'U'Ll'Vl'1el~'11!€l~~'U L'l!'U L'U~~L'iJ'U'VIEJ'Lll1~ '1'1'11JLU.:J'l'IEJ.:J~7f1f111'1'U'Ul1~ 'Vl'1El~'11!Bm'1rniEJ~.:i 
, 'U , "' , 

2. Restrictive 'Vl1!1EJci.:i r1111.1~~un~LL'Uu,i1n~m1'UEJ1EJi1 Li1atla~1~'U1EJ01m!'l1livrn vi11~m111~'!la.:itla~'1~a.:i L'l!'U ~~ffi1A'!lEJ.:iLi1EJua~ ~iin~1:wL-d'o V1~am~~n~'1i1EJmEJL~~~un~ 
• "' "' 'U 

3. Combine l11!1EJci.:i ~~i;m~wuiim1:w~~tln~J.:i 2 EJV1.:i·h:wn'IJ 'l'IUL'IJ~~ilr111:w~~tlf1~LL'U'Uf111~~~'U'U€l.:Jl1'1€1~'1:IJ1!1f) "] 

f111~Lbofo'!:1:7~'llfl1'1'1'lltNi.JB~ 

1. fot~fl~1-:Jf11EJL"1LL~.:JLL1.:JEJVL'1:W€l L~EJfotl1~'Yll'U€11l-111~i1,h~LEJ'!l'IJ €J€)f)f11~.:Jf11EJ'U~l111Uel~ in~EJ'UL"1L'Vfo.:iwei a~-Lanm.J 1 l'Vf~ 
" " ' 

2. L~elflellf111l11~/lm{€lr.:i/i1L'1:Wl1~1!1f1/'VleltJ/Ll1~€lEJ IJJi1LLW ... ~'lJl,l'n~~fl'l!fl 'Vl~elmfl~1LL'l'l'YlfJLL~Lfi'U '1 
.. ..1 il ... .., .... .. 'I 1 .., .01. d q 1 ' .. 3. 'Vl'1f1L'1EJ.:Jf111elEJ 'U'VlLLelel~ :Ww'IJ '1~elel.:J el Fl1'1.J 'tlel.:J:W'1'1'1'M l11el'111LF11l LL'1~f1111~'U1EJel1fl1!'l 1l~ " . 

-4. ~~vi1.:i1'1.JLMEJ1'lla.:inui:J'U a11Lr1ii 'Vl~e:ia11B'U\;111EJr1111,111~a'!l.mmon'llm1tlei~ Y1~aeium,mC1.m'l'li.Jei~u1~,i1t1 " . . 
s. i11111~1LU'U.:J7'1.JL Yleimur1:w tJ~~'IJ 'Vl~Ba~tfimruil'IJLLa~'111eiu\;l11EJJ.:i~LL V1~.:in1L u~ LLa~~m~~1EJ t uei1t11!'l'11EJ . . 

~ / 

J 



L 'j~'WtJ7tn(l'VleMLL"1'W'D'W 

B1b.fl€l'Vl€l~'Vl€l~bb61'W'D'W €1\Jl. cfm\!Jmo 

(9). i:-.J(lfl1a\Jl'H'il"1'1l.fl1'WV'lUn~1m1m..1AA(I 
' ' 

'11 'W1 'W @l!:l '!Hn , 
®· 61aUi:-.J(ln11\Jla1~61'1l.fl1V'lU1~'11D 

' ' 
'11'W1'U (g) '1!~ 

\J\1:1..1~ u1,.;''Vl 'Utl'Vltl~~m i1n~ 1~?!~V'l1JfN1'Wb'LJ1\Jl11~~'1J.fl1V'l'Vl1~~€l~U~'\J~fl1a bb(I~ 

f11a\Jla1~L€lfl'llL<atltl€l~~b~-wt11u16'l'Vl€l~LLG1'W'LJ'W L~€!1'W~ @0: :1..1m1A:1..1 l!:lctblni J'W 

u~i!b~'Wtl1U1(1'Vl€J~bb61'U'V'W b~\Jla1~61'1J.fl1V'l'WUflnU u~,.;'VI 'U€l'Vl€!~~(11 "1111~ ~~m111bb~1 
' i.l .::::( d I ti V d J' 

bb(l~'1)€) bb ~~l!,J(I fl1a\Jla1~ a1tJ(l~ btl tl~\J\1:1..1 be) fl611a'Vl61~:l.J1'Wa€l:1..1Vlmi;'!€J'W 

~ 1~ t1131.'l n;;\n) 

tJ v, u.H¥1V'tlT1.r1nm1".i ~m,1ri1'i lu ~hbb 'H'l.i.:i ., 

~rl1trmn11 b .:J\'ltl1'\J1~·r1 cl ~U.'1'U"UiJ 
" 

mi:1..1-:n'Uu~n1<a~1'Wtl~:1..1.niJbb'1~e:i~fi'<a1:1..1 ' ~ ~ 

bVla. o d:'.d:'.<i'.@ ~omd:'. \JleJ <i'.oo-l!J 

hmna. o d:'.d:'.<i'.C9l ~o<i'.@ 



' ,, 
s 

,/ 

i'\1~ '1.J 
,,; 
"Uel - am1 el1tl . 

1 trn.J'U11 m-:im';i1 45 

2 'U7E.m!\11~ EJ-!!i?l'UVl 32 .. ' 
3 tntl~L ';jn nei-:i m..1 40 

' 

4 tnc.JaqJ-Ucl wni1 28 

5 
... .., 

'U1E.J1'a~'V'l'1 VlB-!!Vl'Jll 51 

6 ., ' 
'U1~'111t:Jfl1'a\?l'U bb Vfclllrl-!I 32 

7 'U1E.JU';i"Jrl.!J iJG'feJ'U 44 

8 
V ..:;!A ~ If 

'U1cl\?l'UflVl1 b 'ael'Uel'I.JVl';i 21 , 

9 
OJ ,::if O -=ii 

'U1-!l'W"11'a Fl1'il'U 49 

' 
a~u~~n1~~ 11<ila~n1w • • 

C\CV I Q. 0 Q,,I O QJ QJ OJ Q. ({ 

u1~'VI 'UeJ'VleMA~1 <i11nvi e111Jle1V1e1-:ittatA~'W <i}.:!Vi1'1el~ 1~~u • . 
1'Wvi 19 :un11fl:u 2567 

e..mn1'a'9l 'a'J~ 

m, X-Ray tln~, rh1'cllJ'Ul'UL~Bvi~-:i(Cholesterol), 

(Triglyceride) 

i:m X-Ray 'lln~, i:.mm11?11T'1L~eivitln~ 

t:J'1 X-Ray ,Jn&i, rh1'cllJ'Ul'Ub~Bvi~-:i(Cholesterol), 

(Triglyceride), BMI Lfl'U LLG'l~i1m1~(;li.JBnL'1'LJ 

t:JG'l X-Ray ,Jn&i, t:J'1n7';i\?l';i1'ilb~Bviun~ 

t:J'1 X-Ray un&i, r11tl1'9rn1l'UL~Bvl\'J-!!L~m!m.J bb'1t BMI 
0 I ' 

mm1 LflW6¥1ll1'9l';i\17'Ll .. 
t:Ja X-Ray tln&i, t:J'1fl1';j(?l';j'J'i)b~Bv!Ufl~ 
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~1'U'J'U 
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129 51.6 
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100 40.0 
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0 0.0 
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0 0.0 

9 0.0 

0 0.0 

0 0.0 

0 0.0 

7 0.0 

2 0.0 

0 0.0 

0 0.0 

214 85.6 
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• ~n~ru::m"a~ilFl'Hl~~ ~hJ ~MeJtJLL '1.J'\.J?leJ'\.Jfl1lJ"11'U 1 'Vlqj~u11~n~rut nT~~e:i 

me:i-:i~~'ULU'U'1JeJ-:JM'Ube:i-:iLLG'ltfl1eJ'\.Jfl11 A~LU'U1mmt 92.8 1e:i-:iG'l-:imLU'U~\'1i1 A~LU'U1m.mt 4.8 v\'1n'U1~E.J1~ 
" 

• m"ath:me1ue11;'W ~MeJ'\.JLL'U'I.J?leJ'Ufl1lJ"'1'UL 'Vlqjthtne:iue:i1'1i~fo1ij1,:i mn 
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" . " 
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., ~~n1'a~1'a1'1 (N = 250) 
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ilruV111'Un1-a,h::miue:i1,i~ ., 

- 1~jj 221 88.4 
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0 
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0 
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0 
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41 
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0 
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0.0 
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0.0 
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0.4 

0.0 

3.1 

13.6 
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(3) 

~.:i Ln~Jeiii\11 m 'Vl~ei.:i LL ·faflt1eltlflt 18.4 1Mu t:-Jfl mtVl'U~.:i Ln~Jeii1'11m 'Vl~ei.:i Ld t:-Jfl mtVl'U~.:i Ln~Jm.1 '11 fl 

L'Vl~ei.:iLd~'lllJ'll'W 1vi'fomfl~'1~ 1vi'LLn 1-1ruf11V,jellflll'l m11-1iim1-1ii ~'Wtl~1 L~t1.:i1um'W m1iii'W'1tL'Vlel'W 
' ' ' 

LLfltLL V1~.:iJ1 r1rumy,jJ1 ~1ii~1#i'u 1t#i'Ut:-JflmtV1u~1'U~.:JLL1~~eiii~m'11m 'V!~el.:JLL 11 'W~'W~i.'11'W 1 'Vin 1eit11 'U':it#i'u 
' ·~ " 

tleltl bbflt'Ul'Uflfll.:J 
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~6'1ff':it'Vl'U ~6'1ff':it'Vl'U 
II d 
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'I.JelfJ u1'1.Jn6'11.:i 111n lJ1fl'Vlq~ 

• t:-Jfl fl':itVl'U~.:J bb'J{;!JeJlJ\11 fl 81.6 18.4 - - - -

b'Vl~el.:JbdbbtlflbU'U~1'U~1.:J 1 #i'.:id 

1. ~(\Jf11V,j€J1fl11'1 b~bbf1 81.9 18.1 12.9 4.4 0.8 -

~'Wfltt1t1.:i 1-11'1.J 1m~ti 
' 
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3. 
,!,, .. 
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6. 
I C) ~ 
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' 
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( 4) A11a.11Vlnn.:i1m1e1.:i~1;1m::'VltJ~,!j bb 1~~m.1~1n bA';i ,!Jn1';i 

1i11nn11~1111iiv-ru11tr\ll€l'Ubb'U'U?1€l'UtniiYiu11·foc.1m: 86.4 hJ1~{um,m~'Vl'U~<lbb1~~€lll 
'IJ 

lillnb v,ij€J-'.lbb';l bb61~1€lc.161~ 13.6 1~{'U~61f)';i~'Vl'U~<l bb1~~€llllil7nbV!ij €1'1 bb ';l ~'1m~'Vl'U~<lbb1~~€llllil1 m v,ij €1'1 bb';l~ 

'1JiJ'IJ'U1~{u:i.nnvl?l~1~LLn Aru.f11'W€11n71"1 n11r1ii'U1r1ii ~'UtHh b~c.1-:i1um'U f'l11iii'U?1~L'Vl€l'U LL6'l~bbV1'1<1tl1 
' ' ' 

f'1'1.l.f11'Wtl7 \ll7ll'17~'\J 1~~'\J~'1m~'Vl'U~7'U~-'.lbb 1v1~€liJvl:i.nli!1m v,ij€J<lbb ';lL 'U~'Uvl?tl'UL v,n 1mi1 m~~uumJ bb61 ~ 
' ·~ 'IJ 

tJ1't..ln611-:i 

• f'117ll1\llfln-'.116'lb~€1'1~61f)';i~'Vl'U 

~<lbb1vl~€llllil1fl bf'l';i-'.lf)l';i 

bbc.lflb'U'U!)l1'U~1'167 ~-:id 

1. f'1'1.lfl1'W€11fl11"11!)1bbf1 
' 

.:, .. 
3. ?l'U?l~b'Vltl'U 

5. f'lll'U1f'lll 

I O 0 
6. bb Vl61-'.l'U1 /f'1'1.lfl1'W'U1 

' 
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., .. 
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<s) fl1111~m~'Ulile11fl';i.:in,';i 
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" 

hfon' ?111.:i -n'U1 'U'lllJ'V'U l1 .:im.h:;mru1 'U n11i (,l.J'tJ1'1l lJ'V'UL ~ lJlJ1 nef 'U Lfil':i~~fi '<ii~ ef 'U LLfl:;fi n11tli' u1..h.:i 
'I Cj cl.I 'I 

?11511'1.lill.flfl 1 'U'VlJ'V'U \,11lJ~1(ilU 
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i'U?1:;Ll1tl'U e.Jflfl1:;'VlU~1'U~'U1 b'U'U fl11'111'<il';i~\;\'LJ\;\ b'U'U~'U 

r111lJfl(;)Li1'U~t1fl111>l1L'W'Ubfl1.:ifl11tl1:;'1J1'1l'U{mm:; 46.6 Li1'U~1tlflUfl111>l1L'W'Ubfl1.:in11 

{eJtJfl:; 39.6 Li1'U~1mL~ijm1lJ1(,lflfl.:i1fle..1flm:;'Vlu~1.:i11e1tJfl:; 2.81lJL~ 'U~1tJnun111>11L'W'Ubm.:ifl11 LLfl:; 

{eJtJfl:; 11.61l1Lb?l(;l.:ifl11lJA(;lb~'U 

?111.:i.:i1'U 1 'U'VlJ'V'U 
' 
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1. l.J1(,l1f111l;l~i:Jam~'Vl'U~1'U~'Ul;l~'e)'e)~ bbl;l~i;'Wuib 1~bbfl b~b~l.Jl.J1(,\if11i~bbi;li:Jl;lf1i~'Vl'U~1'U 

' " d 
0

11 .r:J .q .q t 'i I.I d JI 4. o U I 

bi'el~w'Ul;l~'el'el~'Vlbf1~1il1f11iit;l'Uii'Vlf1Vl'U'Vl~it;l'!J'el~ 1.Ai~f111bbl;l~1t;l'!J'el~l;lf1A1'Vll.J1611'el'Vl'U'Vl1f11i ~Al;ll.Jf1i~'U~f1'el'U 
fl q \J q 

'el'elf11il1f1~'WvITA1~f111'Vlf1Af~ b'U'W~'U , 
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1. ~'U1'1ll.J'll'U " . 

3. 'lll.J'll'll 7 V1l.Ju1u-s?1il 3 . " 

4. b 'lntl'Ub vitJ'U t:-J6'l fl1'H'l11'Hlfll'J1l.Jfl~ b ~'U 

3 - bi1'U~1tifltJfl11vl1b'U'Ubl-11~fl11'-ii1'U1'U 1 11ti 
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~~bb'l~~e)l.J ~e)ti~t 39.6 
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11mmw,,i'.i!l~LL'll1'UlJlll"11,,,n1WL~!ln11rim'1{1~'tl!l~'U%''VI U!l'Vl!l~~"1 -i1n111 

{eJ-:Jb~cl'U'-il1f1fl1'j{;l1bU'W bfl'j-:jfl1'j 

~-:Jffifl"a<l fl1'j L~ij fl1'j~~~-:Jflru~ f1'j'jl.Jfl1'alnfl'll'W~ll~'Wi5 1 'Wfl11~ bbflf1elWl'W~~'W1'V!lJiJ1'W'ael'U~'W~ 
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' ' ' 

LLfl ~'ll1J'll 'W~1-:i 111 A"ael'Uflfl1J~-:i~1'W?1'll.fl1Y'I mu11rutJ1~ bcJ'll'LI F111f!imn ,w, 
" I " , 

1'WU 2567 bfl'j-:jfl1'jL~~f11W'W'U?l'W'Wbfl'j-:jf11'j~~~-:j Solar cell <l'U'U"a~mru 350,00 'U1'Vl 1inu 
' 

~'W (Silicosis) ~1'W1'W 666 11cJ -:J'U'U'i~mru~-:ii'W 236,600 'U1'Vl L'U'Wtii''W 
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" 
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~1'\J\1 1 "1it1l.Jl;lvl'IJ:ii1'U " ... 
1.1 bWA 

(1) '!l1tl 

(2) 'VI~.:! - ':i1l.J 

1.2 el1tl (u) . 
(1) m~ 20-30 ti 

I-

'Vltj 1 

'U1'Ubbi;l'U,T'U 

N = 6 

4 

2 

6 

·fom1:: 

66.7 

33.3 

100.0 

• • 
1.J':i::'tf1n':intji.1b'U1'Vll.J1£J 

'Vlli 2 
" 

'Vlli 3 
" 

'Vlli 9 
" 

'Vlli 10 
" 

'U1'Ubbi;l'U,T'U 
., ' ., 

U1'U'V11'tf1.:J 'U1'U'Uel'Vlel.:J 
., ~ ., 

U1'Ub'U'U'tftl 

N = 24 I imrn:: I N = 25 I ie1v~:: I N=102 I i,w~:: N=10 
., 
':i,w~:: 

10 

14 

24 

41.7 

58.3 

100.0 

9 

16 

25 

36.0 42 

64.0 60 

100.0 I 102 

41.2 

58.8 

100.0 

2 

8 

10 

20.0 

80.0 

100.0 

1 16. 7 o o.o 1 4.0 5 I 4.9 I 1 4.0 

'Vlli 11 
" ., 

'U1'U'11~'U 

N=20 

12 

8 

., 
';je)fJ~:: 

60.0 

40.0 

'Vlli 12 
" ':i1l.J 

'U1'Ubbi;l'U,T'U 

N=63 ie1v~:: I N=250 I ;eltll;I:: 

- 1------t ----1----- ---

27 

36 

42.9 

57.1 

106 

144 

42.4 

57.6 
--- 1--- •----

20 100.0 63 100.0 I 250 I 100.0 

0 4.0 3 4.0 I 11 I 4.4 
--

(2) m~ 31-40 ti 3 50.0 4 16.7 3 12.0 27 26.5 o 

(3) m~ 41-50 ti o o.o 9 37.5 11 44.0 21 20.6 2 

(4) m~ 51-60 ti 1 I 16.7 I 2 I 8.3 I 5 I 20.0 I 38 I 37.3 

(5) m~mnn11 60 ti I 1 I 16.7 I 9 I 37.5 I 5 I 20.0 1-=-=- I 10.8 

I I l~l~l-4 

12.0 

20.0 

12.0 
I I 

44.0 

4 

11 

22 

12.0 

44.0 

20.0 

46 

58 

78 

18.4 

23.2 

31.2 

22.8 

':i1l.J 

1.3 ';i::~Un1':iAn'li1 

(1) 1.J'i::m.J?imj1 

(2) l1ut1i.iPim~n\Jlu'lJ~1\J 

(3) lJ5tl l.J Plf7~1\JlB'lJU'11tl/ U1'!l. 

(4) B'4U~(1!(1!1/tl1~. 

(5) tl~(1Jqj1\Jl~ 

(6) ~.:in11tl~ruru1\Jl~ 
~ ~ ~ 

(7) 1i.i1111'L~t1'U'VIU.:J~B 

':i1l.J 

6 100.0 24 100.0 25 100.0 102 ft"oo.o 

2 33.3 10 166.7 2 8.0 49 48.0 

3 50.0 3 50.0 21 84.0 25 24.5 

0 0.0 4 66.7 2 8.0 19 18.6 

0 0.0 4 66. 7 0 0.0 2 2.0 

1 16.7 3 50.0 0 0.0 7 6.9 

0 0.0 0 0.0 0 0.0 0 0.0 

0 0.0 0 0.0 0 0.0 0 0.0 

6 100.0 24 400.0 25,,n!~~1P9f?i I 102 100.0 

3 20.0 5 20.0 

10 100.0 20 100.0 

4 40.0 11 55.0 

1 10.0 5 25.0 

5 50.0 3 15.0 

0 0.0 1 5.0 

0 0.0 0 0.0 

0 0.0 0 0.0 

0 0.0 0 0.0 

10 100.0 20 100.0 

23 

63 

24 

12 

17 

7 

3 

0 

0 

63 

20.0 57 

100.0 I 250 I 100.0 

-38.1 

19.0 
--, 
27.0 

11.1 

8.6 

0.0 

0.0 

102 40.8 

70 28.0 

50 20.0 

14 5.6 

14 5.6 

0 0.0 

0 0.0 

103.8 I 250 I 100.0 
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.. 
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(1) fa~ 

(2) l;ilJ'Sl;i 

';i11J 

(3) Vl81/lJ1c.J/LLc.Jflf1'Uel8 
" 

(4) ii11 

';i11J 
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" 

';i11J 

1.7 ~1u1um.111inluF11el'UF1~1 

(1) 1-3 fl'U 

(2) 4-6 fl'I.J 

(3) 7-10 fl'U 

(4) 1J1flf111 10 fl'U 

';i11J 
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VIJ.i 1 
"' 

VIJ.i 2 .. VIJ.i 3 .., Vll-i 9 .., Vll-i 10 .., Vll-i 11 .., VIJ.i 12 
"' ';i11J 

'U1'ULLa'U1J'U 'U1'ULLa'U'!J'U 
., ' ., 

'U1'U\'11'!11~ u1uue1V1e1~ 'U1'ULti'U'tltl 
"' ., 0 Q 

u1u rn ft'U 
., ., 

'U1'ULLa'U'tl'U 

N = 6 I imrn:: I N = 24 I i,rn11:: I N = 25 I imrn:: I N=102 I imrn:: I N=10 I imrn:: I N=20 I imrn:: I N=63 I ie1v11:: I N=250 I ·fott":: 

6 

0 

0 

0 

6 

5 

0 

0 

6 

4 

2 

6 

4 

2 

0 

0 

6 

100.0 

0.0 

0.0 

0.0 

100.0 

16.7 

83.3 

0.0 

0.0 

100.0 

66.7 

33.3 

100.0 

66.7 

33.3 

0.0 

0.0 

100.0 

24 

0 

0 

0 

24 

5 

17 

2 

0 

24 

9 

15 

24 

5 

19 

0 

0 

24 

100.0 

0.0 

0.0 

0.0 

100.0 

20.8 

70.8 

8.3 

0.0 

100.0 

37.5 

62.5 

100.0 

20.8 

79.2 

0.0 

0.0 

100.0 

25 

0 

0 

0 

25 

2 

19 

4 

0 

25 

5 

20 

25 

15 

10 

0 

0 

100.0 I 100 

o.o I 2 

o.o I o 

0.0 0 

100~ 102 

8.0 

76.0 

16.0 

0.0 

15 

75 

12 

0 

100.0 I 102 

20.0 60 

80.0 42 

100.0 I 102 

60.0 41 

40.0 42 

0.0 19 

0.0 0 

2~,!~~12)9f6 I 102 

98.0 

2.0 

0.0 

0.0 

100.0 

14.7 

73.5 

11.8 

0.0 

100.0 

58.8 

41.2 

100.0 

40.2 

41.2 

18.6 

0.0 

100.0 

10 

0 

0 

0 

10 

2 

6 

2 

0 

10 

4 

6 

10 

8 

2 

0 

0 

10 

100.0 

0.0 

0.0 

0.0 

100.0 

20.0 

60.0 

20.0 

0.0 

100.0 

40.0 

60.0 

100.0 

80.0 

20.0 

0.0 

0.0 

100.0 

20 

0 

0 

0 

20 

2 

18 

0 

0 

20 

11 

9 

20 

14 

6 

0 

0 

20 

100.0 

0.0 

0.0 

0.0 

100.0 

10.0 

90.0 

0.0 

0.0 

100.0 

55.0 

45.0 

100.0 

70.0 

30.0 

0.0 

0.0 

100.0 

63 

0 

0 

0 

63 

5 

56 

2 

0 

63 

28 

35 

63 

41 

19 

3 

0 

63 

100.0 I 248 

o.o I 2 

o.o I o 
0.0 0 

100.0 250 

99.2 

0.8 

0.0 

0.0 

100.0 

7.9 

88.9 

3.2 

32 I 12.8 

196 I 78.4 

2218.8 

0.0 0 0.0 

100.0 I 250 100.0 

44.4 121 48.4 

55.6 129 51.6 

100.0 I 250 100.0 

65.1 128 51.2 

30.2 100 40.0 

4.8 22 8.8 

0.0 0 0.0 

100.0 I 250 100.0 
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" 

(1) ~:i,,rr111~i;i';i~\,l~ 

(2) EJ1t1m<il1nviB'W 

- .f11i'l8'11'W 

- .f11i'lb'WWtl 

- mi'lmrn 

- .f11i'l\;l::1'Utltlfl 

- mr11~ 

- ~'W~ b'l1'W \Jl1:Jtl':i::b'V11'1 

':i111 

,d II CV CV d 
1.9 n':iru'-!1'-!m<il1n<i1.:iV11~e1u 
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611 b Vl\;'l'tl tl -ii n1':i'-11 '-lfl'U • 

(1) 111\nn'WV11 

(2) EJ1t1\;l111~ml:iti'111 

(3) EJ1t1m11r1':itJui'lr1 

"" (4) tl'W~ 

':i111 
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tl':i::'111fl':ifl~11bU1Vl111'-l • 

Vl:U 1 
" 

Vl:U 2 
" 

VI~ 3 Vl:U 9 
" 

Vl:U 10 
" 

U1'Ubb6J'lJ'ij'lJ U1'Ubb6i'lJ'ij'lJ u1uvhi'1.:i u1utle1'Vle1.:i u1milui'-' 
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0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
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0 0.0 0 0.0 

0 0.0 0 0.0 

4 100.0 9 0.0 



v11':i1.:i~~nTari1':i,1P111iifi,ibi1'U'!leH'l.l':i::'111'11umfa.Jb'U1'Vlll1a Lfl':i.:in1':ib'Vli'.ie1.:ibb~i;ue1v1a1V1m':ill'llil~i1u'l.lu 'IJ':i::'Vl1uuv1':ib~'!lvi 33727 /16537 . . " 
'li~~'VI ue1'Vle1.:ifl~1 ~1n~ ,hu~ueJ'VleJ.:i ei11J1eJ'VleJ.:ibbauiu i.:i'Vl1fleJvl':i~v16 ':i::w:h.:i1uvi 1 - 10 v1~1flll 2567 

'Viii 1 
'ije)lJ~ " 

" ., ., 
U1'Ubba'U'!l'U 

N=6 
,, 
'HIE.I":: 

1.10 tu-rAii 3 ii1~bllv1':i tu'llll'll'U'Vl'ie1 • 

tn~Lfia.:iii'Vl-rvm1m~.:ibb1~~e111 

'Vl'ielbb'Vl~{l'VJeJ{lbvia1via1iqJ'Vl'ieJui 

Ol hiii 6 100.0 

(2) ii 0 0.0 

':i1ll 6 100.0 

d1u;I 2 M1'WLflntJn~ - i.:iflW'iJ11111Yi &La::011LtlSmAutla-4 
~ ~ d~ 

2.1 ~n~ru::m':i'1eJfl':ieJ.:i'Vl~'U 

(1) '!lel-:J~'UbeJ-:J/f'l':ielUf'l~'l 3 50.0 

(2) L 'U'WCJ L '1i1 
" 

3 50.0 

(3) vi1t1'WLv1EJhJL~fJfl1L'li1 0 0.0 

(4) ~'W1 L'lj'lJ hJii~vi1fl 'W L'U'W'!lel-:J 0 0.0 

'Viii 2 'Viii 3 
" " ., ., 

U1'Ubba'U'!l'U u1uvhi1.:i 

• • 
'U':i::'111n':in~llb'U1'Vlll1fJ 

'Viii 9 
" 

u1uue1'Vle1.:i 

• 

'VI~ 10 

u1ubilm1a 

N = 24 I {e1E.1":: I N = 25 I {e1E.1":: I N=102 I {e1E.1":: N=10 
,, 
';je)f.l":: 

22 91.7 25 100.0 79 77.5 10 100.0 

2 8.3 0 o.o I 23 I 22.5 0 0.0 

24 100.0 25 100.0 I 102 I 100.0 10 100.0 
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o I o.o o o.o o o.o 3 2.9 o o.o o o.o 10 12.3 13 4.6 

o I o.o 11 45.8 9 31.0 11 16.2 9 52.9 5 23.8 18 22.2 69 24.4 

4 I 66.7 4 16.7 18 62.1 47 44.8 7 41.2 13 61.9 42 51.9 135 47.7 

2 I 33.3 1 4.2 1 3.4 32 30.5 o o.o 3 14.3 3 3.7 42 14.8 
1
, 
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5 83.3 16 66.7 15 60.0 I 89 

1 16.7 8 33.3 10 40.0 I 13 
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1 
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2 
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6 

14 
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0.0 
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6 

63 

14 

28 

21 
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22.2 25 10.0 

44.4 135 54.0 

33.3 90 36.0 
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., 
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2.5 vi1'Ui'iuruV111'Um':itl':i::nt1ut11-tiw ., 

Vt'it1hi 
-I -----+-----+------t 

o l 1lJii 6 100.0 16 66.7 25 100.0 88 86.3 8 80.0 19 95.0 59 93.7 221 88. 4 
- --+----t----1---1-----t----t--- -t ---l----+----t----1~----1 

(2) ii 1~bLf1 .f1EJLL~-:J i'1i 0 0.0 8 33.3 0 0.0 14 13.7 2 20.0 1 5.0 4 6.3 29 11.6 

':i11J 6 100.0 24 100.0 25 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 250 100.0 

2.6 'Vl1'Ufl~:jj::btl~EJ'Ut11-ti'l'l'Vl'it1u.i 

(1) 1lJii 6 100.0 21 87.5 25 100.0 97 95.1 10.0 I 100.0 19 95.0 61 96.8 239 95.6 

(2) ii 0 0.0 3 12.5 0 0.0 5 4.9 o.o I o.o 1 5.0 2 3.2 11 4.4 

':i11J 6 100.0 24 100.0 25 100.0 I 102 100.0 I 10.0 I 100.0 20 100.0 63 100.0 I 250 100.0 
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vi1'UVt'it1~111~n1'Ufl':it1Ufl{1i'i 

n1':ib~'U'U1EJ'Vl'it! hi 

(1) 1lJii (i1lJhJiei2.10) 2 33.3 14 58.3 20 90.9 I 75 73.5 2 20.0 17 85.0 52 82.5 I 182 73.7 

(2) ii 4 66.7 10 41.7 2 9. 1 I 27 26.5 8 80.0 3 15.0 11 17.5 I 65 26.3 

':i11J 6 100.0 24 100.0 22 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 247 100.0 

., cl 
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4.5 0 0.0 
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13 
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0.0 
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47.4 
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1 1.2 I 2 0.5 

15 17.9 I 78 18.2 

0 o.o I 23 5.4 

84 100.0 I 428 100.0 

2 3.2 I 6 2.4 

11 17.5 I 11 4.4 

0 

2 

o.o I 4 

3.2 16 

1.6 

6.4 

48 76.2 I 213 85.2 

0 o.o I o 0.0 

63 100.0 I 250 100.0 

6 9.0 I 15 5.7 

58 86.6 I 226 86.3 

3 4.5 I 21 8.0 

0 o.o I o 0.0 

67 100.0 I 262 100.0 
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(4) Bti~ 
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6 

0 

6 

6 

0 

6 

1 

5 

0 

0 
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0.0 

100.0 

100.0 

0.0 
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16.7 
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0.0 
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24 

0 

24 

24 

0 

24 

22 

2 

0 

0 

24 

4 

16 

24 

0 

44 

100.0 

0.0 

100.0 

100.0 

0.0 

100.0 

91.7 

8.3 

0.0 

0.0 

100.0 

9.1 

36.4 

54.5 

0.0 

100.0 

25 

0 

25 

25 

0 

25 

25 

0 

0 

0 

25 

0 

0 

25 

0 
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0.0 
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0.0 
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63 
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0 
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14 

63 
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" 
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2.16 n1'ii1Liit1 Lfl'i~n11~1t~Ln\!lnmtl~EJ'lJUtl~.:i 

i1t1'1fl1'VlLfl'i't!Hifl-il - a.:iflll/'11Jfl1'Vl .. . 
e1~1.:ihu1.:i 

0) 1iW 6 100.0 13 54.2 25 100.0 74 72.5 

(2) iJ 1~LLri Li'll~!fl~~,J'lJ, iJ-:nm11, 0 0.0 11 45.8 0 0.0 28 27.5 

~'lJlJ1f),1'lJ 

'i1ll 6 100.0 24 100.0 25 100.0 I 102 I 100.0 

~ ·,:~~~Ld~~~1-····t·jiI?11'':?~t:,'.\fi3 

3.1 ih-Fil'U'Uvhu1~foe-il;'tn1::'Vlu~~LL 1\!l~t111-i11nn11vi1 LVlijtl~LL 1'1uu~L 1ru-OV1'it11il 
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0) hhr1t1 4 66.7 21 87.5 24 96.0 72 70.6 

(2) Lritl 1'lJ~1'lJ 2 33.3 3 12.5 1 4.0 I 30 29.4 

'i1ll 6 100.0 24 100.0 25 100.0 I 102 100.0 

1. Flt"\Jil1'Wtl1f11f'l b~LLri ~'Ul;'t::tltl~ Fl1'U 1mav 
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r~rJruu~nr~nurtlifu 

-1~1~foe.JG'lm::Vl'U 4 60.0 21 87.5 24 96.0 73 71.6 

- uBt1 2 40.0 3 12.5 1 4.0 18 17.6 

- tl1'lJf1G'l1.:J 0 0.0 0 0.0 0 0.0 9 8.8 

-mn 0 0.0 0 0.0 0 0.0 2 2.0 

.. 
- lJ1f1Vl~\!l 0 0.0 0 0.0 0 0.0 0 0.0 
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'i1ll 5 100.0 24 100.0 25 ., L 180
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0 I 102 I 100.0 
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10 

0 

10 

10 

0 

10 

10 

0 

0 

0 

0 

10 

l 

100.0 

0.0 

100.0 

100.0 

0.0 

100.0 

100.0 

0.0 

0.0 

0.0 

0.0 

100.0 

17 

3 

20 

18 

2 

20 

18 

2 

0 

0 

0 

20 

85.0 
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90.0 

10.0 

100.0 
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10.0 

0.0 

0.0 

0.0 

100.0 

48 

15 

63 
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55 

8 

63 

55 

6 

2 

0 

0 

63 
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23.8 57 
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87.3 204 
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100.0 250 
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0.0 2 
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6 100.0 
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0 0.0 

0 0.0 

0 0.0 
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5 83.3 
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24 100.0 25 100.0 I 88 I 86.3 

0 0.0 0 o.o I 11 I 10.8 

0 0.0 0 o.o I 2 I 2.0 

0 0.0 0 o.o I 1 I 1.0 

0 0.0 0 o.o I o I o.o 

24 100.0 25 100.0 I 102 I 100.0 

24 100.0 25 100.0 91 89.2 

0 0.0 0 o.o I 9 I 8.8 

0 0.0 0 o.o I 2 I 2.0 

0 0.0 0 o.o I o I o.o 
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24 100.0 25 100.0 I 102 I 100.0 

24 100.0 25 100.0 96 94.1 

0 0.0 0 0.0 3 2.9 

0 0.0 0 0.0 2 2.0 
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0 0.0 o I o.o I o I o.o 
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Vltj 10 

U1'UbU'UiEJ 
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,, 
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0 0.0 

0 0.0 

0 0.0 

10 100.0 

10 100.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

10 100.0 

10 100.0 
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0 0.0 

0 0.0 
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" ,, 
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,, 
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18 90.0 

2 10.0 

0 0.0 

0 0.0 

0 0.0 

20 100.0 

18 90.0 

2 10.0 

0 0.0 

0 0.0 

0 0.0 

20 100.0 

18 90.0 

2 10.0 

0 0.0 

0 0.0 

0 0.0 
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0 
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0 o.o I 1 I 0.4 

0 o.o I o I o.o 

63 100.0 I 250 I 100.0 

62 98.4 236 94.4 

1 1.6 I 12 I 4.8 

0 o.o I 2 I 0.8 

0 o.o I o I o.o 

0 o.o I o I o.o 

63 100.0 I 250 I 100.0 

61 96.8 239 95.6 
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0 0.0 2 0.8 

0 0.0 1 0.4 

0 o.o I o I o.o 

63 100.0 I 250 I 100.0 
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" 
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" 
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., ' 
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" 
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'a12.J 

N = 6 " ·re:iva:: N = 24 I {vva:: I N = 25 I {vva:: I N=102 I {,ma:: N=10 " ·rnva:: N=20 " ·rewa:: N=63 {vva:: I N=250 I ieimi:: 

5.n1'af'l2.J'IJ1f'l2..1 r::ilft1t:Jfim::.nt1«lifo 

-h.11~-ru~~m::viu 5 83.3 24 100.0 25 100.0 I 86 I 84.3 10 100.0 18 90.0 59 93. 7 I 227 I 90.8 

- \Je"H'.I 1 16.7 0 0.0 0 o.o I 10 I 9.8 0 0.0 2 10.0 2 3.2 I 15 I 6.0 

- tJ1unm.:i 0 0.0 0 0.0 0 o.o I 4 I 3.9 0 0.0 0 0.0 2 3.2 I 6 I 2.4 

- lJ1f7 0 0.0 0 0.0 0 o.o I 2 I 2.0 0 0.0 0 0.0 0 o.o I 2 I o.8 
.,j 

- lJ1 flVl'l~ 0 0.0 0 0.0 0 o.o I o I o.o 0 0.0 0 0.0 0 o.o I o I o.o 
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6. n1'a"Hbb'Vl~.:iil1 I tl1b~fo 

r::ilf t1emm::nt1~M·fo 

-h11~-ru~~m::viu 5 100.0 24 100.0 25 100.0 I 96 94.l 10 100.0 18 90.0 63 100.0 I 241 96.8 

-\JBl:J 0 0.0 0 0.0 0 o.o I 4 3.9 0 0.0 2 10.0 0 o.o I 6 2.4 

- tJ1unm<J 0 0.0 0 0.0 0 o.o I 2 2.0 0 0.0 0 0.0 0 o.o I 2 0.8 

- mn 0 0.0 0 0.0 0 o.o I o 0.0 0 0.0 0 0.0 0 o.o I o 0.0 

.,j 
- lJ1f7Vl'1~ , 0 0.0 0 0.0 0 o.o I o 0.0 0 0.0 0 0.0 0 o.o I o 0.0 

'a12.J 5 100.0 24 100.0 25 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 249 100.0 
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- mn 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

.,j 
- l.Jlfl'VlMl 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
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U'j::'!f1fi'jfi~11bU1'Vl111£J • 

'Ve13J6l 
Vi:i.l 1 

" 
u1ubLauiu 

'Vl:i.i 2 
" 

u1mLauiu 

'Vl:i.i 3 
" 

'U1U'VJ1'ti1~ 

Vi:i.l 9 
" 

., ' 
'U1U'Ue1Vlel~ 

Vi:i.l 10 
" 

'U1UbUU'tifl 

Vi:i.l 11 
" ., 

u1u,h~u 

Vi:i.l 12 
" 

u1Ubbauiu 

'j11J 

N = 6 
., 
"HltJ'1:: N = 24 I imrn:: I N = 25 I imrn:: I N=102 I imrn:: N=10 i,w'1:: N=20 

., 
·rnu61:: N=63 fau'1:: I N=250 I im.11;1:: 

3. iua::Lvie1u wr1uu;1nwnvit'llffv 

- hi1~frn.J'1m::vn.J 6 100.0 24 100.0 25 100.0 I 96 95.9 10 95.9 18 95.9 61 95.9 I 240 96.0 

-um.J 0 0.0 0 0.0 0 o.o I 3 4.1 0 4.1 2 4.1 1 4.1 I 6 2.4 

- tl1'Wn'11.:i 0 0.0 0 0.0 0 o.o I 2 0.0 0 0.0 0 0.0 1 o.o I 3 1.2 

-mn 0 0.0 0 0.0 0 o.o I 1 0.0 0 0.0 0 0.0 0 o.o I 1 0.4 

.. 
- lJ1 n VI i;H,\ 

' 
0 0.0 0 0.0 0 o.o I o 0.0 0 0.0 0 0.0 0 o.o I o 0.0 

'j11J 6 100.0 24 100.0 25 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 250 100.0 

4. i1utl~1 WrJUCJ;inWYJVit'llrfv 

- hJ1~fo~61m::'Vli.J 6 100.0 24 100.0 25 100.0 I 98 97.3 10 97.3 18 97.3 59 97.3 I 240 96.0 

-~m1 0 0.0 0 0.0 0 o.o I 2 2.7 0 2.7 2 2.7 3 2.7 I 7 2.8 

- i.hurnn.:i 0 0.0 0 0.0 0 o.o I 2 0.0 0 0.0 0 0.0 o.o I 3 1.2 

- 1J1f1 0 0.0 0 0.0 0 o.o I o 0.0 0 0.0 0 0.0 0 o.o I o 0.0 

.. 
- 1J1f1'V1Ml 

' 
0 0.0 0 0.0 0 o.o I o 0.0 0 0.0 0 0.0 0 o.o I o 0.0 

'j11J 6 100.0 24 100.0 25 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 250 100.0 

., .. 
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tl':i::'Y11n':intj1JL'U1Vl1J1EI 

VJJ.i 1 VJi.i 2 VJi.i 3 VJi.i 9 VJi.i 10 VJi.i 11 VJi.i 12 
ii'e12.ia " ., ., 

'U1'ULLa'U'!l'U 

., 

u1uLLauiu 

., 
., ' ., 

U1'U'Vl1'Y11-:I 

., 

., ' 
'U1'UUel'Vlel-:I 

., 
., ~ ., 

U1'UL'U'U'Y1EI 

., 
., 

., 0 ~ 

'U1'U'11~'U 

., 

u1uLLauiu 

':i11J 

N = 6 I imm:: I N = 24 I im1i'I:: I N = 25 I imrn:: I N=102 I im1i'I:: I N=10 I faai'!:: I N=20 I ieiai'I:: I N=63 I ieiai'I:: I N=250 I ie1E1a:: 

5.n1':ifl1J'U1fl1J wlfuemnwnumlffu 

- hJhi'fot:-J'1m::'Vlu 6 

- 'Wel~ 0 

- 't.hunm~ 0 

-mn 0 

- mnvi?t~ 0 , 

':i11J 6 

6.n1':ib'tiLLVl~-:IU1/U1L~EI J::/fuemnwnumlffu 

- hl1~~\m'1m::'Vlu 6 

- 'Wel~ 0 

-'t.hunm~ 0 

-mn 0 

- mnvi'l~ 0 

':i11J 6 

3.3 VJ1'U~~11 b'Un1':i~1LU'U Lfl':i-:ln1':i'1!:riel b\1Ln~~a~mh-:i1 ':i 

(1) Lf'l'.i'l'i\ifl'1~-fi'U .. 
(2) ?th~-:i1u1u'll11'llu , 

(3) ii~1Jti'l::mru1um'li.iJU1'!llJ'tlUlJ1ntu 

( 4) iim'.i\Jfutl'.i~?11u1'.iru\Jlnr1 
, 'II 

(5) ~~~ 

':i11J 

5 

6 

1 

6 

0 

18 

100.0 

0.0 

0.0 

0.0 

0.0 

100.0 

100.0 

0.0 

0.0 

0.0 

0.0 

100.0 

27.8 

33.3 

5.6 

33.3 

0.0 

100.0 

24 

0 

0 

0 

0 

24 

24 

0 

0 

0 

0 

24 

10 

14 

20 

10 

0 

54 

100.0 25 100.0 88 86.3 

0.0 0 0.0 10 9.8 

0.0 0 0.0 2 2.0 

0.0 0 o.o I 2 2.0 

0.0 0 o.o I o 0.0 

100.0 25 100.0 I 102 100.0 

100.0 25 100.0 I 99 I 97.1 

0.0 0 o.o I 3 I 2.9 

0.0 0 o.o I o I o.o 
0.0 0 o.o I o I o.o 
0.0 0 o.o I o I o.o 

100.0 25 100.0 I 102 I 100.0 

18.5 1 2.0 I 42 24.0 

25.9 25 49.0 I 86 49.1 

37.0 25 49.0 I 29 16.6 

18.5 0 o.o I 18 10.3 

0.0 0 o.o I o 0.0 

100.0 51 100.0 I 175 100.0 
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10 100.0 18 90.0 

0 0.0 2 0.0 

0 0.0 0 0.0 
---

0 0.0 0 0.0 

0 0.0 0 0.0 

10 100.0 20 100.0 

10 100.0 20 100.0 

0 0.0 0 0.0 

0 0.0 0 0.0 

0 0.0 0 0.0 

0 0.0 0 0.0 

10 100.0 20 100.0 

0 0.0 2 12.5 

10 90.9 11 68.8 

1 9.1 3 18.8 

0 0.0 0 0.0 

0 0.0 0 0.0 

11 100.0 16 100.0 

58 92.1 229 

3 4.8 15 

2 3.2 4 

o I o.o I 2 

0 I #DIV/0! I 0 

63 I 100.0 I 250 

62 98.4 I 246 

1 1.6 I 4 

0 o.o I o 
0 o.o I o 
0 o.o I o 

63 100.0 I 250 

54 40.9 I 114 

35 26.5 I 187 

38 28.8 I 117 

5 3.8 I 39 

0 o.o I o 

132 100.0 I 457 

91.6 

6.0 

1.6 

0.8 

0.0 

100.0 

98.4 

1.6 

0.0 

0.0 

0.0 

100.0 

24.9 

40.9 

25.6 

8.5 

0.0 

100.0 
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'\112.l 1 .. 
u1ubbauiu 

vitj 2 

u1ubbauiu 

vitj 3 

"' ' ., U1'U'Vl1'tf1.:J 

• • 
tl-a::'tf1n-antj11bu1vi111E1 

'\112.l 9 '\112.l 10 '\112-l 11 .. .. .. 
"' ' "' ~ ., "' ., 0 ~ 

U1'U\Jel'Vlel.:J U1'Ub 'U'U'tfEI U1'U"1~'U 

'\112-l 12 .. 
':i111 

u1ubbauiu 

N = 6 I ~vtJ6l:: I N = 24 I ~vtJ6l:: I N = 25 I ~mm:: I N=102 I ~mm:: I N=10 I ~mm:: I N=20 I ~mm:: I N=63 I ~m16l:: I N=250 I imrn:: 

3.4 vhufii~11 b'Un1':i~i1 bU'U Lfl':i{ln1':i~::ne1 b\1bfl~~"b~Elmh.:i 1-a 

(1) L~c.1-:rrnmu 3 25.0 20 25.6 1 2.3 I 8 5.8 0 0.0 5 27.8 12 12.9 I 49 12.3 

(2) ~'\H'lteJeN 
' 

5 41.7 22 28.2 25 56.8 I 64 46.0 10 71.4 11 61.1 10 10.8 I 147 36.9 

(3) ~'W?ltL'YleJ'U 1 8.3 3 3.8 7 15.9 I 7 5.0 0 0.0 0 0.0 2 2.2 I 20 5.0 

(4) f11':il'ff'W1/ bb'Vl'1-:l'W1 0 0.0 0 0.0 0 o.o I o 0.0 0 0.0 0 0.0 11 11.8 I 11 2.8 

(5) Liuvn:im'ifl1Jt.nr11J-li1'i111/ L~!'J'\111!'J 
' 

3 25.0 14 17.9 9 20.5 I 55 39.6 4 28.6 0 0.0 14 15.1 I 99 24.9 

(6) B'W1 L'li'W ~'Wtl~h 0 0.0 19 24.4 2 4.5 I 5 3.6 0 0.0 2 11.1 44 47.3 I 72 18.1 

':i111 12 100.0 78 100.0 44 100.0 I 139 100.0 14 100.0 18 100.0 93 100.0 I 398 100.0 

3.5 hma1t1vi1ub i1u~1E1nun1-ai1buu 1R-a.:im-a 

bV1i'.it1 -:ibdi1ue1~a1vin-a-a11,tl'i::vnuum 33727 /16537 • 
,ie1.:i u'i,;''VI UeJ'VleHA"1 ,1111~ '\ll~uw 

(1) L~'W~'Jtl 3 50.0 2 8.3 20 80.0 I 32 31.4 1 10.0 8 40.0 49 77.8 I 115 I 46.0 

(2) Q t., I CV d .:.. V 

LV!Ui;r :w LL\llrn'lm'ieJ~ e,J i;ln'j:;VJlJil~LL111li;le)lJ 3 50.0 16 66.7 5 20.0 I 52 51.0 9 90.0 8 40.0 6 9.5 I 99 I 39.6 

(3) LliL~'W~'W 0 0.0 4 16.7 0 o.o I 1 1.0 0 0.0 2 10.0 0 o.o I 7 I 2.8 

(4) 11JLL?l~-:lf\1111fi~L~'W 0 0.0 2 8.3 0 o.o I 17 16.7 0 0.0 2 10.0 8 12.7 I 29 I 11.6 

':i111 6 100.0 24 100.0 25 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 250 I 100.0 

., .,j 
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