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t)l,lf)t) 1i1n~P-Hlfl':i ~ 'Vl'IJ~tl~ -:i111~Jt1mrn.J'Utlfl i~ ~-:ii!u 'Vll-:J 1 i'lHfll':i ,l ~~tl-:JUgu1i'flllJlJl'fl':ifll ':i ilti-:if1'U 

1m~u n'i 'll ~Hm':i ~'Vlu~ -:i1n~Jt11.J 11c1 ~fll':i~~'flllJ'fl':i1\lfftiUi'lWfl1l'l~ -:i111~Jt11.J 1 ~t11.Jt1u11mt1iiu1 '1:i'Vl tll~-:i . 
l~'Ul1':itl'U!l!m, i'ltlWHclll'Vl'U\91 ,i1n~ ~-:i1i'.luu1 '1:i'Vl~llifl'l:ll'Vll-:J~l'U~-:Jll'J~Jt11.J 1i'.lu~i~l'1l':iltl-:Jl'Urlclfll':i .. 
ugm 'flllJlJl'fl ':i fll':i ilti-:Jtl'Ulm~utfl 'IJ f'-lcl fl ':i ~ 'V1 'IJ ~ -:JU 1~Jt11.J 11'1~ fll':i ~~'flllJ'fl ':i 1\l fftl'l..lf.JW flll'l ~ -:JU 1~Jt11.J 

~ ' ' ~ "' ' 0 ~ 'i ~-:i flcl 11 tff'Utl'fltl nm~ 'fl m11 m rnl'l'U i 1uuc1~ fll ':i 1111.Jti-:im 1m~ mum 1u u I t1'l.Jlt11m ~urlu 

'V1 f l'l tll m ]j 'j ':i lJ'lfl~lm~~ -:i111~Jt1mm~ml 1tl-:Jl'U ~l~t11,fo-:i I ~ f 'IJ'Vl ':i l'l..ll'J fli'l r -:i 

':i ltl-:Jl'Urlcl fll ':i uijU~'fl llJlJl'fl ':i fll ':i i1t1-:Jt1'Ulm~11tfl 'IJ Nclfl':i ~ 'Vl'l.J ~ -:1111~ JtilJ 11'1 ~ fll ':i ~~'fl 1lJ 

'fl':i1\lfftlUfJ Wflll'l~ -:i111~Jt11.J 1 m-:im':il'l 1mi'.it1-:iui-nu ~'fl m11 m ':i lJ'lf'W ~tt'U ~'U 
~ I 9/ 

ll'ltl~'fl ffl'Hfl':i':ilJfltlff':il-:J 

'U ':i~ 'Vll'U'U'fl':i 1'1'\J~ 30794/15994 'Utl-:JU1lf 'Vl l'l-:lfl"J'fllfl':i 1i1t1~ i~l'll'flllJlJllll ':i fll':iiJO-:Jf1'Ulm~utf'l'IJNclm~'Vl'IJ 

~ -:Ill 1~-a'tilJ 11'1~ lJl'fl rnn ~ ~Ill llJIIJ 'j 1\ltHJ'l.J Ncl m ~'Vl'IJ ~ -:I 111~ -a'm..1~ f11'11'U ~ i ~ flffl'U flHU'W ifl'l.Jl flll'fl ~IIN'W 

'Vl f l'lt11m1i '.i':i ll'lfl~11c1~~-:i111~-a't11.J 'flllJ'H'U-:Jfftl~ 'Vlff 1009,2/5623 Mi u~ 9 i1'-:imi'lll 2553 1m~m111rn1':i 

ilo-:in-w1m~utfl 'll Nclm ~'Vlu~ -:i111~-a't11.Jrl111f mi 1'1Jo~oo1~1h~'Vll'WU'fl '.i~ 1/2562 i ~ flfltJ-:J'l..11 '111'.i ~-:1111~-a'o1.J 

~ ,!j I ,!j ~ ,; 

m lltJlll ff1'11 m ':ilJ'l'l'W 2J' l'Wllcl ~ fll'j 1111.Jtl-:I II ':i l~tl'W fllJ flll'l'W 1i l'l, !{ 2564 

1.2 1lf.ltl~&0tJvl 1 rl'Hfll11v1ui ~&"U'U 

1.2.1 irtllU~~~Utl~"UUlvl"U0~ 1 fl'j~fll'j 
., ' ' 

th ~'Vll'U'U'fl':ill'U'fl-:J'U'U':il flt)tiQ1'WIIN'W'Vi.fJii'l.h ~l'Vlfl lJ1111Hff1'W 1 :50,000 'Utl-:Jfl':ilJIIN'Wvi'Vl'l11':i 

rll~'l.J'IJ~ L7018 '.i~11-:J~ 4742 III , IV 11'1~ 4642 I i~t1tlQ':i ~'l111-:Jl~'Wfl1 ~11'W1i-:J~ 445-447 'fl ~1'Wtltlfl 11'1~ 
I I iJ t 

1~-wfl1 ~11u1-wt1-wvi 1852-1853 mi'lo cl1-:ii-:itidmJvi 4 i1uc1'V11mt1c11~ rl1mo11lJirt1~ ,i'-:i111~'fllfl i'l':itl'IJi'lRlJ .. .. •4 

l-w~u ':i~mw 126-3-78 ii ('JU~ 1- 1) .. 
" ' ~ .d i fll':ii'llJ'Uli'llJl'lll\ll'l'W'Vl i'lHfll '.i 

.., II) ., ' 'i i ., ., ,; ~ 
mmrnt~'U'Vll-:J l~tltll-:Jff~mfl !~ti 'lflff'U'Vll-:J'.itltl'Wlll\llfl\111 

rl1urn1i'.io-:i1111n IU'flllJ'V17-:J'l1'11-:J'l1mm'fl'll 105 (rl1mo11lJiro~ immllti) 1i'.lm~fl ~'Vl1-:i1h ~mw 4 ni'111.J111':i 

gJ d fJ) ' \I] gJ I gJ QI d Qi ~ 'l ., 
11'111Wfl'IJ1l'Vl'l.Jl'WlllJ'fl11 l'U'flllJ'Vll-:J'l.Jl'UlllJ'fll1-'l.Jl'U1-:J'fl~li'lfJ'W':i ~tl~'Vll-:J'U '.i~mw 2 fl 'fl!lJ'fl 'j ,llfl'U'U 'If 

gJ 9l QI ,d Q d Q ~ d :'., .l di .d 
tff'W'V17-:J'l.Jl'W1-:J'fl ~1i'lt1'W ~ot1~'W\l '.i ~ fl ~'Vl1-:itl ':i~mw 4 flimll'fl '.i ,i ~m'Vl'fl-:Jl'l'W'Vl i'lHfll ':i (l 'U'Vl 1-1) 
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MINII\G 1£NVIRONMEN1' 'ONSULTAN'I' . 0 . , LTD. 1-2 

duiilm•m11 (,.hi:muumil 30794/15994) 

,h1:n1uuR1il 30672/15261 

LJ ,hi:muumil 28202/14896 

,hi:muumil 30745/15502 

00 hitaHhltJel.:J Lfl1.:Jtn1 



111wfl 'IV~ffl[nln, OlflA 

' 
1.2.2 fln~1iu1-.1~11-.11~u111itJ,,o~ 1 fl'Mfln 

.c::\.c:::I O ~ 

11i fll ':i 'Yll l't'i mH 

fll':il'l1mi'.lo -:udii-u'Q11ffl11mrn'lfil~ii-utj-u 1~0'Q1iffl11m':i:1.Jnoirf 1-:i 1m.1inmi'.lo.:imu 11,rn~ 

m~ 1m .:Jfll':i'-1 fll'.i1~hrntl'1mi'.lo.:i,1::~11il-wm'.iN~1111fouuJmJ\-11~ (Benching method) 1~t1fll'.i i~,11nu'U'1.:J 

ri1.:il'lfomi1J'IJt11t1i'U~l'lll'l1l]fl.:J1111~t1rnu 11:J.J~'U,Jlf1U1mutim,l'.i " '11 " ('.ill~ 1-2) l'lll'l1l]fl.:Jllrn'U 
'" 

'Q11 ff1'11 mrn'lf'W~li'U tj-u l~O'Q11 ff1'11 fl'.i'j lJ noirf 1-:J 1 ~ti,i ::~ ll'U'U fll'j'IJtlltlfl1llJ ni' 1.:J'IJO.:J'\1U 1 Bench 11~1 
.c::\ j/ ~ \fl ~ ~ I :.. j/ ,a \f] I 9,/ .c::\ 9J I 

l~'U'l1'Ull'l1 lJO.:J I tJ111:1.J'Ylft"Vll.:J'1flfl'';j'lf fl1llJff .:JU11'1::'IJ'U'l1'Ull'l1lJO.:J !lJ '111 ff .:Jlf1'U 10 llJ11 ':i fl11lJf111.:J'IJO.:Jll11 '1:: 
'" '" '" 

J-uni'1.:i1lltl'ot1n11 10 llJ11';j fl11lJ'lf'U'l1U7Jmr-u1~ (Bench Slope) 11'.i ::mru 80 o.:im ~.:i 90 o.:im 1~t1fl1UfJlJ 

fl1llJ"1~'1f'UiJ'~~ltl (Overall slope) 'IJO.:J'l1Ull'l11]fl.:J11.l1n'Uf111 45 0-:Jfl'l 

1!1/<V ... 
fll':i '111Yl(l';i::IU~ . 
m'.iH111Q'.i ::1u~1~0.:i1-u..r\9.llmmi'.lo.:i 1l':i ::noul1t1 m'.ii~t1-u-u m'.ii~ 1'1.1~ 1~01lfuirml'I 

,J ,d~ 1j/ lJJ "' 0 "' j/' ,,, l'l'U'YI !~ti 'lf'.itll1ll :: '.i ::UU !~~rn'1f1 (Hydraulic crawler drill) 'Yllfll'.il,Jl::l'.i :: l'IJ~ 'IJ'Ul~lff'Uf,n'Wi!!'Wtlf1"1.:Jll1ll :: 

3 -61 111Q'.i::1u~ri1-u~1'Ml~'U Primer ~fl ~'U'.i:: IU~'lf'U~l~'UlllJ~ (Dynamite) '11~t10l1'1'11'U (Emulsion) 1m:: 

11n1livM1 rl111fu Column Charge H~mrnlJ 1mwt1:1.Jl'Ul1i';i'Y1Nff:1.Jtl1l1-u~1c1rn (AN-FO) 'el\91':ilri1'W 94 : 6 1~t1 
,, 

'Ul'l1'U f1 

1 

j/ .,i .,i ,J ,d "' j/ 

fll':i 'l/111 Q'.i ::1 u~1l'lt1.:Jl'UN~1111-i l1'U'Q11 m11 m ':i lJ'lf'W~ ii-u~'U 1:1.Jofflm':i t1'1Jt11t1l'l'U 'Yim 11ru 11-u 1 
"' 1 j/-=1 ,J ,d j/ ,d • .,i ., .,i j/ . Ji IJJ. I • lJJ j/ 

1'11:1.JO.:J '11lJl'l'U'Yl':ilUf111.:Jl'ltl'YlffllJl '.i tl'Ullfl';ifl.:Jl,Jl::llUU'IJUlfl'10'U~1tl'1lJ (Arr track) 'IJ'U llJ'Yll.:Jl'U !~ ,i:: 

~ll'U'Ufll':iN~\91 \91llJl1111U1Jfll';jl,Jl:: '.i ::1u~ (Pattern of drilling) 111Q':i::1u~ri1u~1'Ml~'W Primer ~ti ~'U'.i::IU~ 

'lf'U~ ,~'Ul llJ~ (Dynamite) 11~ool1'1'11'W (Emulsion) 1m::11n1livM1i.:i111::ri1.:i (Delay) rl111 f u Column Charge 

H~mrn:J.J i:1.J1ut1:1.Jl'Ul\9'1':i'Vl Nff:1.Jtl1l1u~19rn (AN-FO) n11':i1ri1u 94: 6 i~t1tl111tl'n 

' ' fll':illfl-311':i 

li'U 1 my~ N~11 il,11nfll':il'lll'l11]tl.:J 1~tlfll'j'j::1u~~"'IJ'Ul~l'I01'11lJl:: mm':it1~1u1l1n 1:uiiu 

'1 ,J ,d. I ., "' j/ "' ., ' lJJ. I. I -u1 'I.I 11l'l'U 'YI 1J '.i :: 'Yll'U u11 '.i m 11ru V11-:i~ 1u V1fl'11 ::1u 11 n 111.:ioo n 11J1J':i ::mru 500 1:1.Jm 

fll ':i 1-uJ 11 U fll ':iflll'Hli M 

i:ui1m'.i1'Mtl71'Wfll':il'lll'l1l]tl.:J 1vlt1.:iu~i1m':iHtl1u~l'l':ilJ\91llJl~'W'Yll.:Ji;lll~tl.:J'l'Wl'IJ\911'111]fl.:Jll'.i 

l~tJtfo.:i nu fll ';j~.:Jm ::1lltl'IJO.:J ~'U '1 ::00.:J~lf)~~'U \91 llJl~'W 'Yll.:J'IJ'W ri .:Jl'Vlli! 'U 1 ~ tl1l ::U ~l'lrntl lU'W tl'U'W ~ nf .:i 

'l-ui1.:i~~1-u1lJ'lf'W 1~t11iru~J1'11Jn1-u rm11'u1u~i1~u11n 

' 
1.2.3 a'ft1:tW~fl111cun~'l-.!Jllt11u lfl'j~f)l'j 

ifm1ru::m'.i'l'M~~wnt11u 1m.:im':i1l'.i:: noul1t1iu~1il~l'i1111i'.lo.:i ~1~uno.:i11l~on~-u tloin 

11::no-u ~1~uno.:i1d rl1tl'n.:i1-u 1flio.:i'!T.:i h.:i 1:uiiu h.:iCJio:J.J h.:i1~ui11Q':i::1u~ l~'W~'U 

MINING ENVIRONMENT CONSULTANT CO , LTD. 1-3 REPORT: MM_P4: PONGSUPAKON/2023/NOV/CHAPTERI.DOC 



0 
0 ... 

0 

1-4 



1.3 
' ., 

mHi 11u 1-1 m'.i ~~\Pl l lJ \Pl '.i 1,1 fftl 1.ll'.J w fll'Wil ~111~ti't1:lJ mmH111 u~ 'Mi~u 

fll'jV!'j1iliJ01.Jfll'jU0'1WlVIUJJllvl'jfll'j'll0~fl'j.Hlt\::::UM1'Uf-lt'lfl'j ::::'YIU~~ll1Ylil0iJ 1~t1'Vll~ 

1J 11l 'V1 ~ 'ITT fllJ 1 'il:::: 'Vl 1 f11 '.i \Pl'.i 1 'il fftJ 1.Jll'1:::: '.i 11.J'.i 1:lJ .,j' tllJ fl fll '.i tJ ij tJ1i \Pl l lJ lJl\Pl '.i f11 '.i if ti~ fl'Wll'1 ::::wfl 'U r--1 fl fl'.i ::::'Vl 1.J 

~ ~111~at1 lJ \PlllJlit11-1 l'U'UtJ~lJl\Pl'.i fll '.i~ f11'11'W~ H -wf t1mif ~lff'Wtl'Ut)J'\1llm::::~tlff'.i'.ifl ium'.itliju1i \Plfltl~'il'W 

lff'Wtlll'W::::ll'W1'Vll~lltf'l'Utm::::~ll'U'W fll'.i~tl i ,J 
' ... ... ii 

fl 11 VlvlVI 1JIV111 t:I iltl Ufl Wil lYi iJ ~ll 1Yl t'l 0 ii 'Vl l~U11i 'Vl~ lli fllJl 'il::::~ll'U'W fll'.i ~~\Pl llJ . 
\Pl '.i 1'il fftl 1.ll'.JW fl l'W ~ ~II 1~at1:lJ i 1-1 ~l'W l'.JW fl l'Wtll f11rl'i 'W 1J'.i '.i tl1 f11rl' fl 11:lJt~ 1llfl::::°¥irl''Vll~fllJ '.i ::::i1.Jlff ti~ 

11'.i ~tr'Wff::::t'Viti'W 11"::::l'.JWfll'Wtll 'Wf t1:lJJ~tY1tJr--1M1'.i\Pl'.i 1'il1~l'm t11.Jll1tl1.Jfl1.JlJl\Pl '.ii l'W~f11'11'W~ tm:::: 

I'm tl1.Jll1 tl1.Jfl1.Jr-lflfll'.i\Pl'.i1'il1~ i'W'lh~~ ~l'WlJl \Pl l lJ lJl\Pl '.i f11'.i ~~\Pll lJ\Pl '.i 1'il fftllll'.JW fl l'W~ ~II 1~at1 lJ~ tinrn ~ 

(\Pll'.il~l1 l- l) 

fll'j flvl1111ltl~l'U 'Vll~U1,J 'Vl~'ITT fllJ l'il ::::,J~'Vl 1'.i ltl~l'Wr-lfl fll'.itJiju1i\PlllJ:lJl\Pl '.i fll'.iif ti~fl'W 

1m::::11tf'l 'Ur-Jclf)'.i ::::'V11.J~~111~at1:lJ 1m::::fll'.i~~\PlllJ\Pl'.i1'ilfftl1.ltJWfll'W~~111~at1:lJ ,Jl'W1'W 2 flt~ /U l~tl'llllff'Wtl 

~ti fll'W fl~l'W 'W ltl1.Jl mm:::: llr-l'W 'Vl'.i 'W tll fl'.i 1i '.i '.i lJ'lfl~lm:::: ~ ~II 1~at1:lJ fl'.i lJ ~\Pl ff1'11 fl'.i '.i lJ''Wil'Wlm:::: fll '.i 1'11 i'.lti~ll 'j 

llfl::::'11'U1tl~l'W~l~tl1.,j'tl~ i~'W'ill'.iW l~tl i tJ 

fl1'11 '.i 1.lllr-l'W f11 '.i~ll'U 'W~l'W ;~\Pl llJ\Pl '.i1'ilfftllltJW fl l'W ~ ~II 1~at1:lJ iu '.i ::::ti::::~ ll'U 'W fl1 '.i'U1~U 

'W. fl'. 2566 'Utl~ 1 flHfll'.i 1'11l]tJ~ll 'j'tt'W'q\Pl ffl'\1 m '.ilJ'lf'U~'n'W tju l~tl~\Plffl'\1 fl'.i'.i lJ f)t) iYf 1~ tl'.i::::'Vll'W 'IJ\Pl '.i m'U ~ 

30794/15994 'Utl~ll11l'Vl 'W~fttJ'fllfl'.i ,llfl~ llff~~ 1111-1\Pll'.il~~ 1-2 
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mn:i~ 1-1 tY1'LI'ilt1t1:::1tit1Y1\llUJm\ll':ifll'i~Y1\llUJ\lln11m:,ufJW.fll'Vli,11nY1l10ii 

'IH)-:J 1tn-:ifll'J'rll!'tti'.iti-:Jll'.i'HU~\lltll'ttf)'J'Jil'lf'UYl'HU~U 1f7ti~\lltYl'ttf)'J'JiJfltltY1H 

1.h:::muii'\ll'i1t1'1J~ 30794/15994 'llti-:J1Jjll'YI TI-:i~qmt1':i 01nY1 

'lltlill'lv'lntl 1vl 

I. fl Will 'YUi l ill fl 

., .. 
2. 'l~vl 1Jli'l'tl<l 

., .. 
3. u·Hnun~mau 

4. fltl.!ill'YfUlN'J~U 

6. lfl'lllf fltl-ir.:itnJ 

;iviv1n,11v1 
0 .... ,mnw 4 'ff m'W ~rn 

1. h:i ii.itt'W'IJ'el<l lflHf1l'i 
0 Q.I ,le,, ~ 

2. 'ffl'Wfl'ff<l'ilJ'l'i'Wfl'J 

3. 'Ul 'WHlelQ'i1m:: u:: 0.3 m.1 . 

4. 1~1.:i11::1fiu'W 
0 .... 

1l1'W'J'W 5 'ffOl'W fl'el 

1. h.:i ii.itt'W'IJ'el<l lflHf1l 'i 
0 Q.I ,le,, .d.. 

2. 'ffl'Wfl'ff<l'ilJ'l'i'Wfl'J 

3. 'Ul'W'i1'!,JQ'i1'W'i :: fJ :: 0.3 fll.J . 
., ~ .. 

4. 1Jl'W'J.:J11::1flfJ'W 

5. h.:iifowu1'\.11.:i11::1fiu'W 

~1'\.11'\.I 2 irmu fit1 

I . 'IJ'el1JIID'i'l<l1.h :: 'l'll'\.ID11'i'Vl1<l~1'\.I 

vif'f111tit11mfm:1~ 10 

2. ~'i :: 1i7~~'e)fJ~'\.lfi 

t' .c:t. C!ri O id .cl 

l'JOlfll~'\.ll~'J~'\.I lll'\.l'J'\.I 3 'fftll'\.I fl'el 

., .. ., 
vl'IIUv'lntl'Jvl 

- Total Suspended Particulates 

- PM-10 

<l "' - mll.Jl'i'Jlm::'Vlf'f'l'll<lcll.J 

- Leq.24 hr 

- Lmax 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

I. ut1ifl11:: fl t1'\.l'IJ'el<l lflHf1l'i "1Jl" - llil.JlOl'IJ'el<lll~<lll'IJ'J'\.l'i'l'elfJ 

2. tt' 1 fJ 11:: tfi fJ'W O 'el '\.I~ 1'\.11-,! 11 fl J - llil.JlOl'IJ'el<lll~.:J'i'l::'i'IW 

lflHf1l'i - m11Jm::~1.:i 

3. tt' 1 fJ 11 :: I fi fJ 'W Wa <l ~ 1'\.I I-,! 11 fl J - m l l.J~'\.I 

lflHf1l'i - mmru111~m1l.J 

- m1J1ruim~11 

11rum~J, M~'W ~7'\.11'\.I 2 irmu fl'el 
I t' ..f C. i/ 

I. 1.J'el'W 111'\.l'IJ'el<l'i l'l,J Q'i1J 'i 110l'l'll<ll'IJ7 - 11::fl'el'\.l'i'l::mv 

lflHf1l'i - m11Jm::~1.:ii.:i11l.J~ 
, t' ..f 91 .c:t. 

2. 1J 'el '\.I 711 '\.I 'IJ 'el <l 'i l 'l,J Q H l 7 '\.I 'Vl f'f - mll.J~'W 

11::1'W11fll~V.:J1i 
<l t 

- 1'11'i'lfl'Vl<l'l1l.J~ 

- imvl11 

- 1::iuJ,M~'W 
9/ Cl.I d , ,d 

- 1Jl'W1.:J11::lfltJ'\.I '11lJ'Vl 4 
o .ea. QI c. .:::::,. d 
~ 71'\.l '\.I fll'i 'ff'el1.J i'l ll.J'Vl f'f'\.I fl11 I rn:: fl'Jll.Jfl ~1'11 '\.I 

., ~ .. , ii ,..J. 
- 1Jl'\.11.:J11:: lflfJ'\.I 11 '11l,!'Vl 7 

,, o d QI 

'IJ'el<lr;j'\.I l'ljl.J'll'\.llfl fJ1fl1.J 

" _ 1 " '-1 ... - 1Jl'\.1117fl'l11fJlll.J11:: 11lJ'Vl 5 - l1f'f'\.lfl9l~'el lflHf1l'i 

- ifi)j'l17~1fl~lllfl lflHf1l'i 
Clo Q.I d Q.I o ~ 

- m1m11 t1fl.:J'J'i'llflt1,fl1.J m1'l'lll'l1l.Jt1.:i 

.. 
tnnm 

t d d 
2 flH/tJ ttl'W11'cll 3 

1'W~milt1.:i1'W'1h.:i .. .. 
l~'el'Wl.J.fl.-ll.J.fJ. tm:: 

'VW.-1i.fl. 

• <l 

2 flfotl 1tlw1m 3 

1'\.l~m~t1.:i1w1h.:i .. .. 
l~'el'\.ll.J.fl.-ll.J.fJ. tm:: 

'VW.-1i.fl . 

.. 
l.J .fl. -ll.J.fJ. 1m::~.fJ.-

1i. fl . 

2 flf .:iftl 1"W•1h.:i1fit1'W 

11.fl .-ll.J.fJ. 1m::~ .fJ.-

1i . f1. 

2 fl f .:i1il 1'W'lh.:i1~t1'W 

11.fl.-tl.J.V. 1m::~ .v.-

1i .fl. 
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d I 

~l'H:J'YI 1-1 (~el) 

·ntifll-.im-:ifl"lvt .. ~ 
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uiii'n 1Ntf11111n, li1ti'fl 

' -=t 
U'Yl'YI 3 

' ""' ""' ~ fll'i~vl~liJ~'i1iHYfi1JrlWfll'VHY~U1vl~fiiJ 
~ 

u11JVI i:u~.:i l~'Wi1'Hl'Ul~'Ul'l fltl'UClfc!UVl'U~ 1lltl~ i~~ll'U'Uf11'.i~~\ll1:IJ\ll'n,Jfft11J~Ulfll'Vl 

~ .:iu 1~ ~tl:IJ i 'W ';j::: u:::~ll'U'U f11 ';j 1m .:jfll';jl1ll'\1"t1.:i1d 'tt'U tl\ll fll'Yi f1';j ';j :IJ'lf'U ~'tt'U 1.J'U l~tltl\11 fll'Yi fl ';j ';j lJ f1t1ff f 1-:J . " . 
1.J'.i:::Vll'U'l.J\llHcl'lJ~ 30794/15994 'lltl ·rn11JVI 'Vl.:Jfley.fllfl'.i ~ltl~ 1rlt11'U~ 13-16'Vl()fl~f11U'U 2566~.:J 

'U'.i:::@1J~ 1Ufll';j\l)';i1,J1~~ ru fll'Vl'ellfllfli'Wm ';j Ulfllfl fl11lJI~ 1uc1:::'Vi fl'Yll.:Jcl:IJ '.i:::i 1Jlfl u.:i 11Hi'Wff:::1vit1'U Uct::: 
~ ' ~ 

~Wfll'Vl'U 1 ffllJl';jflff1'Uf-mfll'.i; ~\lll:IJ\ll'.i1,Jfft11J~Wfll'Vlff .:Jll 1~~ tl:IJ i~i.:itl 

3.1 

3.1.1 

fll 'J fl'J1~1~flW.fl l'Viel l fl 1ft 1 ti 'lJ 'J 'Jtl lfl 1ft 
<a 

0 "" 

fll'J~ltt!'Ufll'J 

u11JVI ilJ~.:j l~'U i 1rn'Wl~'Ul'l fltll!Clfc!UVl'U~ ~ltl~ l11fll';j\l) ';i1,11~~f11.fll'Vl'ellf11fl'l'Wm'.i Ulf11fl 

\Ill :IJ f11'Yi'U ~ lJ l\ll ';i ! l'W 1 ~ Uffl'U n.:i l'U fl ru::: m ';j lJ fll ';j ~ .:iu 1~ ~ti lJU '11.:J'lfl; 1 ~ uiii'lftl ~\ll ';j 1,11~uc1:::1fl i t1.:iijt1~ 'l .ff 

i'Wfll';j\ll';i1,11~ 111c1t1~,l'W in fll ';j 1nui1t1d1.:ii.:i~t1 i u ~ 

1) fll'j\11'J1'\l1YIN'Ut'l:::tltl-:.t':i1i.J (TSP) . 
l11f11'.ilfi1J\911t1Vl.:J 1~uicff1f11t1.:i1nui1t1Vl.:J'lf'U~UH~~\)'.:J (High Volume Air Sampler)~~ 

\911t1Vl.:J'ellfllfl~1Ue1\ll';ilfl1'.i~~mf11fl 40-60 \}fl1Jlflf)~\ll~t1'Ulvi ~l'Wm:::~11Jmt1.:i'lm1n'1 (Glass Fiber) 1nu 

\911t1Vl.:J!1'.l'Ul1ct1 24 '171 !lJ.:J ~ti 1 \911t1Vl.:J fll ';j;~J.:i1f11t1.:i1nu i1t1d1.:i~t1.:i;~J.:i'lttm,11fl~'U~'U 1.5-6.0 llJ\ll';j 
" 

Jl'Yi,r flf1tl'Ullct :::mf .:i1nui1t1v1.:i l~tl'Yi 1Jl'Yi,r fl'lltl.:J ~'U c1:::t1t1.:i1J'U m:::~11Jf1';j t).:j 1rn:::'Yi 1'1.J1 lJl\ll';j \911tlVN 

t11 fllfl~'Qlli 'Yi t;Jil1rn:::m11Ji'WlJl\ll '.i ! l'W 11~1i.:itl 1Jmtl' fl'll t1.:i ~'W c1:::t1t1.:i1rn:::'I.J1:u 1111 '.i m mfli uri1'U 1ru mri 1 

TSP 'l'Wmbuiict~flf:IJ~tl\}fl1Jlflf11lJ\ll'.i (mg/m
3
) \llllJlJlm!l'W1n11ml:::l1 US.EPA 802 

2) fll'i\11'i1'\l1Ylij"Ut'l:::tltl-:.t'IJ'Ulvll!fl (PM-10) 

l11fll';j lfi1J\911t1Vl.:J 1~uicff1fl1t1.:i1nui1t1v1.:it1lfllfl'lfti~!l';i .:i~~\)'.:J (High Volume PM-10 Air 

Sampler) ~~mfllfl~l'U PM- 10 Inlet~1Ue1\ll'.ilfll';j~~mfllfl 40 \}fl1Jlflf)~\ll~t1'Ulvi ~l'Wm:::~Ulfl'.itl.:J~l1l,llfl 

fl1t1Vl9$ (Quartz) 1nui1t1d1.:i11'.l'Ut1"1 24 '171 !lJ.:J ~ti 1 \911t1Vl.:J fll ';j;~J.:i1f11t1.:i1nui1t1d1.:i~t1.:i;~J.:iitt\)'.:J 

,llfl~'U~'U 1.5-6.0 t:IJ\ll';i !~U'il~~i.:i1t1it1.:i~t1.:Jt1V'l'W~ ! ~.:i iiJii~.:i'I.Jctflff!1.:i'Yi~tl'ellfil'.iff .:J'l.J.:J 'Ulf1'.i:::~11Jmt1.:i 
~ ~ ~ ~ 

i 11'17.:i'YI 1 ~cl~l.:J'lltl.:JJ l'Yi'U fl f1tl'Ull c1:::11-a.:i1nui 1t1 Vl.:J l~tl'Yi , J l'Yi'U fl'lltl.:J ~'U c1:::t1t1.:J1J'U m :::~71J fl';j'e).:j 1rn:::m 

'In lJl\ll';i\911tlV1.:Jm fllfl~'QUI 'Yi fJ ii1rn:::m1:wi'WlJl\ll ';j ! l'W II~ 1i.:itl ,J l'Yi'U fl'lltl.:i ~'U c1:::t1t1.:i1rn :::m lJl\11 ';j 'ell fl1 fli 'I.J 

fll'U1W mu1 lJllli ~'U ct:::tltJ.:J'lJ'U l~l~fl 'l'W ml 1uii cl~flf lJ~tl\}fl1Jlflf)!:IJ\ll';j (mg/m
3
) \111:IJlJl\ll';j!l'W 1n11fi ';j 1:::11 

US.EPA076 
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3) fll':i\?l';i1il1~fl1U.11~1Utl~fiH'YIHtltl 

l'l 1 f)l 'j ~ 'j 1 'il 1~ ~ 1 ()!fl 1 'e) ~~ 'j 1 'il 1~ fl 11lJ 11111 '1::: Yi l'l'Yl 1 ~ i'l)J 1 ~ tl'fl 11 fl 1 'e) ~ 'il:::l'l 1 f)l 'j U'U vi f)fi 1 

m11J1111m::: 'Yil'l'Yll~'11JUir1l'11f11Hll~mi'.luf11'j1t1i'1 im ,i1ntl'utl1f11~i~mi~l'l11i'.lu11~utJii'11J (Wind Rose) 

~1m ::: umrn~ iuvl'tlfa (The Beaufort Scale of Winds) fn'j~~J~1fli'tl~1~fl111Jl111m ~'Yi l'l'Yl1~'11J ~'tl~""~'il1f1 
qJ 

vfu~u 6.0-10.011Jm i~t1~~~J~1fli'tl~~'tl~'tl~'lu~iri~ i1.1iH~~,J~n""fwn7'tlmm'j~~u~ 1m::: ~'tl~i~'lw1h~ 

iu1m:::11m1~t11nu nu fn'j ~'j 1'il1~ i'JW fl wrn 1 ml'l'l um 'j t11 ml'I 1~'tl 'l i'1i'.lu ,fol,!'1u'1~~~11""~~f1111J fflJ'Vi'U 'fi 
'IJ'tl~~i'lmrnn'ili~ 

i~t1l'11m'j~'j1'iJ1~ iuu111w~fl1~11,i::: i~f u~i'lm ~'Ylu.J~,rn~ 4 mll'u t/'e) ('j,J~ 3-1) 
qJ 

1. u1nw iH i1.111u'IJ'tl~ im~m'j (~n~ 0445852 ~:::iu'tl'tln, I 852286 1'11'W'tl) 'tlV'\11~,i1n 
qJ 

J d '.c'I 91 "' IJJ. I 91 "' ., • I 'V'l'U'Yll1J~'\1'Ull'\11J'eJ~ rn'Yll~~l'U'Yll'l~:::1'U~f11J'j ::: 1J1W 500 llJ~'j 
Q O QI ,le::,, ~ .c::::t. QI QI ~ I I ,l _d 

2. mnwmunmCl.1'11'Uf11 ('V'ln~ 0445698 ~~1'U'tl'tln , 1853332 mu'tl) 'tl~m~mn'V'l'U'Yl 

im~m'jiiJ'Yl1~~1u'Yil'l~:::iu~m~t1~mi'l'tl ,J'j::;mw 800 11J~'j 

3. u1nwu'1u'jUJtj'j'lm~t1~ 0.3 n1J. (~n~ 0445620 ~~1'U'tl'tln , 1852418 1'11'W'tl) 'tl~'\17~ 

J ""'l' IJJ. I 91 "' ., • I 'illf1'V'l'U'Yl 1m~nn rn'Yl1~m'U'Yll'l~:::1u~n 1J'j:::1J1w 300 11J~'j 

4. u1nwi~i~~:::1~t1u (~n~ 0446781 ~:::iu'tl'tln, 1848797 1'11'W'tl) 

im~nni,Jm~~l'Uvil'IM 1.J'j~1J1W 3 ni'111J~'j 

3.1.2 ~t1fll'l(,111'll1vlf1Wfll~fllfllfl1U'U'l'ltllfllfl 
'I 

I I ,l d 
'eJ~'\1l~'illf1'V'l'U'Yl 

,i1n~'1fn'j~'j1,11'~rJWfll'V'lmml'lium'jt11fnl'I i1u1u 4 mntl dj'tliuli 13-16 'V'ltJl'l~mvu 

2566 ij~'1f11'j~'j1'il1~ iu~nl~~ 3-1 11'1~'jltl~l'U~'1f11'j11ml~l1i'Ufllfl~'U1f1~ 2 
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1848 

I 
443 444 

e llil&111~1'1ilf!OU11l'li:nm1t'ie1u 

445 

St.1 'U1L1oth:italihntiNlfl"l''1fl1"l' (0445852 , 1852286) 

St.2 \J1L1m.i1i!mmH1"U1h (0445698, 1853332) 

St.3 \JlL10lU1U"l'1U!}"l''l'U"l't Ot 0.3 O>J. (0445620, 1852418) 

St.• \J~L"lN11il1Ult Lfiou (0446781, 1848797) 

St.S \J1L10th.:JL~fl'UU1U1'1'1t LAfJU (0446689, 1848613) 

~U;nfl"l''101"l' (lht 'Yl1U'IJ'1ni 30794/15994) 

LJ tht't11U'UR"l'i1 30672/15261 

LJ U"l't l11uumi! 28202/14896 

\17:::n,uumi! 30745/ 15502 

l!l hita.iihnm'1lFl"l''101".i 

,,Hi 3-1 lUlGWil!ilGl'l1iJ161fUU.fl1'W~-ilLl'lGHlel:W 
V • • 
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\>11-n:i~ 3-1 fH'lfll'i\>l'i1il1YlflWilTYH>lflll'lhm1·m1ml'lhu$ieirv-1ql'limt.1u 2566 

.. V V .. V 

a-o rnvi nil -;i ~ -:iul'lvtnil-:i~ 
TSP 24 hr (mg/m3

) PM-10 24 hr (mg/m3
) 

13-14/ 11/66 0.226 0.090 

14- 15/ 11/66 0.235 0.092 

15- 16/11 /66 0.2 18 0.087 

Cl, 0 QI tl tt::::i. ,Q 

2. tl 'H1tlrn'l'UfHl'.:J<all1'1.Hl1 13- 14/ 11/66 0.188 0.076 

14-15/11 /66 0.194 0.078 

15-16/ 11 /66 0.199 0.082 

"' 91 9 3. m11WtJ1'U'Hl,JQ'.i 1m::: t.J ::: 0.3 mJ. 13- 14/11 /66 0.196 0.080 

14- 15/ 11 /66 0.219 0.088 

15- 16/ 11 /66 0.2 15 0.085 

.q QIQI d 

4. m11w1m-:i~ :::1i'lt.J'U 13-14/11/66 0.196 0.081 

14- 15/11 /66 0. 191 0.078 

15- 16/ 11 /66 0.198 0.081 

tll\>l'if l'U 0.330 0.120 

.,j 
nm t111J'VI 1:u~,:i li 'U,1'.i tl'Ul~'U'\'1 i'ltl'U9/'1ll'Vl'IH1 'Dlf1~ , 2566 

tll\>l'ifl'U :IJl~ '.i !l'UfJW.fll'VWlfllf>l'1'UtJ'.i'.i t.Jlf)lf>l' 1~mt 1, iJ iJ'.i ::: f1lf>l'i'lW ::: m '.i :Uf11 '.i ~ .:Jll 1~"tl:Ull1-1 .:J'lfl~ 

ll.tl't1vi 24 vtrr. 2547 

3.1.3 tY1Ull..nrn11~11i11~rJtlUncn01flu11uu1·m1fl1m~0u'V-1t]ff~fl1ou 2566 

,i1nHiim'.i ~'.i11l1~fJW.fll'Vlmmrr1'Wm '.i t.Jlf1lf>l'1'W'lh-:i1'U~ 13-16 'Vlt)f>l'~mt.J'U 2566 ,i1m'U 4 fft1Tw 

'Vltl11 11111w lH 1lil1'U'\Jtl.:J 1m-:im'.i ijfi, TSP vtj1'W'lf1.:J 0.2 18-0.235 mg/m
3 uii ::: nfi, PM-10 vtj1'W'lf1.:J 

0.087-0.092 mg/m
3

, 111 nwtrTWf1ff-:iCJ1'ii'U~1 ijfi7 TSP vtj1'W'lh-:i 0.188-0.199 mg/m
3 1md'.ifi1 PM-10 vtj 

1w1h-:i 0.076-0.082 mg/m3
, 111 nwUl'U'.il'J,JQ'.i'lm ::: tJ::: 0.3 fi:U. ijfi, TSP vtj'lw1h-:i 0.196-0.219 mg/m3 1m:::n 

fi1 PM- 10 vtj'l'W'lh-:i 0.080-0.088 mg/m
3 1m::: 111 nw1~1-:i~ :::1~t.J'U ijfi, TSP vtj'l'W'lh-:i 0.191 -0.198 mg/m

3 

1m:::nfi1 PM- IO vtj1'W'lh-:i 0.078-0.081 mg/m3 ~-:infiwtj1'UlflWCV1:IJl~'.i!l'U~f)llf'U~ 1rlm.hH'1f1lrn'.i11l1~~ 

1 fl iJ1m t.Jtllvi t.Jtlf1tllflW CV1:1Jl~ '.i!l'Ufl Wfll'Vltllf1lf>l'1'UtJ'.i'.i t.Jlf1lf>l l ~t.Jl'f 1, iJ ~l:UiJ'.i ::: f1lf>li'lW ::: m '.i :Uf11'.i 

~.:Jll1~"tl:Ull11.:J'lfl~ ll.Utl~ 24 'Vl .f>l . 2547 ~f)llf'U~fllm~t.J 24 'IT11:u-:i TSP 1JJ1n'U 0.33 mg/m
3 1m::: PM-10 

1JJ1n'U 0.12 mg/m3 (~ltlf)ffl';j.fllflf-l'U1f)~ 3) l'Jf1ffmil~'l'ilf11Hl'.i1'il1~ 11~mh-:i1'.i~~1:u~iJ'.i:::fitltlf11'.i'i) ::: ~t1-:i 

iJ Billi~ l:U :IJl~';j f11'.i'lfo-:in'U1m :::11n"1'1JJ:-1'1f)';i :::'Vltl~l'UfJW.fll'Vltllf11f>l'tlVl.:Jli'l'.i .:Ji'l1 ~ lf~ t)f)l ';j l~:U:IJl~';j f11';j 1-n'ij 

iJ'.i ::: ff'Vlfi fll'Vl:IJlf)~'U l'lf'U f)l';j 1~:umrn11l'.i a'l.111'W m :::m'U mrn~Vtlt.Jli'U '1l'Ul~tlf)tJ.:Jll'.i U'1 ::: f11'.iU~'V'lrntl1 

lff'U'Vll.:J'IJ'Uff -:i11'.i mt11'Wt11 nwvi''U~ 1 m-:im '.i 11l'U~'U 
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3.1.4 tr1u~t1t111tmt11J!'nt11Jt111~11'\"l1~flwft1vm1t1u1lu1111t11t11ft 
q q 

mm:-mm'.i\91'.i1'il1~rJW.flTVHJ7fllff1inJnenmrY1'wh:i~~l'UlJl'il'U~-:nlu~tl'u (t~tJ'UVltJff;mvu 2566) 

i~l'ilfll '.i \91'.i1'il1~mmru~'Ul;l~t)t) ,l'Vf nn.J~ (TSP) 1m~mlJltU~'Ul;l~tltl.:J'll'U1~~1n11 10 l:1.Jf1'.itl'U (PM-10) 
q q 

I I 'JJ 'JJ I 

n:1.J. 1m~u1 11ru1~1.:i11~1tivu (i.:i111 '.i 1.:i'Vi 3-2 1m~n J'Vi 3-2) 1~vviu11 vmri i'.:i111;1 ~'1'i.:i 2 i'llil'Vil'i1m '.i 11'.i1u1~ 
~ q 

iifi lt1~1umru cnm11 '.i ! l'UrJtU.fl 1Vltllf17ff1'Wm 'j t.llfllff 1 ~vvt 1 i U1171J'l.h ~ fllfffl(U ~f) 'j'j 1J fll 'j ~ .:JU 1~Jt11Jll l1.:J'lil~ 

u 'UU~ 24 Vl. ff. 254 7 't]fHYmil~l'ilf11'.i11'.i1'il1~ ~.:imrn.:i 1 ir111'U 11'Vll.:J~U'.i~f1tl1J f)l 'j 1~ufr1~1il:I.J:I.Jl\?lrnl '.i 

~ l~f11'11'U~, i't1Ul.:Jlf1'j .:irii'~ l~tl 11.i1ir1n~rrn m ~'VlU~tl'IJ:I.J'li'U~l'UrJtU.fllVltllfllff lll;l~~t1.:iuumi1~1Jl~:I.J 

1111J~'V11.:J1J 1 1T'Vl~lli mn ~ .:JU 1~ Jt11J, ~ irfl'111 'U~ll 1:1.J 111J11 u.,Y1.:i~'U l~tll~'U f)l 'j 1;1~m :I.Jlt\l ~'U ~'i) ~ tn~~'U 

'I 'I !Ii !Ii ,d 
!'Utl'Ulfl\91 tlf'Utll'.l'Yl"J'~ 

\91'.i1'il1~rJtU.fl1Vltllfllff1'Ull~ l;l~tj~ flll;l 1llf1~~-mm~'V11Jf1U'IJ:I.J'li'U 1 nJtfi l'.J.:JlJl m! tll'.Jl'W l'.J.:J 1~ !~ti 'il ~lf l'V11.:Jifo .:J f1'U 

lll;l~llfi"1'll~tl l u1 ir1n~rrnm~'Vl1Jf1U'IJ:I.J'li'U 1nJtfil'.J.:J 1m~irn!til'.l~"J'~ 
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~ 
I 

O'I 

.., "' .., 
1UYIVl'l1il1Yl 

22-25/04/63 

16-19/11/63 

22-25/04/64 

7-10/11/64 

24-27/04/65 

1-4/11/65 

17-20/04/66 

13-16/ 11/66 

mVl'ijlU 

"' nm 

mmirn 

'IUJltll '11 VI . 

' ' q _ I',! q ._, 1 1 I q I 4 if ._, 
vnnn1 3-2 lli:JYl~fll'ilU'Ul1UYl£11JfU'lfll'iV!nil1YlflWflWUJlfllfl UU'i'itllfllfl U'll1~YIN1UmilUtH ilil1JU . . 

3 
TSP 24 hr (mg/m ) 

3 PM-10 24 hr (mg/m ) 

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

0.238 - 0.263 0.195 - 0.206 0.199 - 0.206 0.190 - 0.207 0.086 - 0.090 0.080 - 0.083 0.080 - 0.082 

0.229 - 0.252 0.177 - 0.188 0.179 - 0.186 0.180 - 0.198 0.089 - 0.090 0.072 - 0.077 0.074 - 0.076 

0.245 - 0.272 0.186 - 0.202 0.186 - 0.227 0.190 - 0.207 0.093 - 0.101 0.072 - 0.085 0.081 - 0.085 

0.203 - 0.243 0.191- 0.197 0.204 - 0.210 0.195 - 0.204 0.084 - 0.092 0.075 - 0.079 0.084 - 0.087 

0.251 - 0.269 0.215 - 0.227 0.212 - 0.230 0.206 - 0.229 0.095 - 0.097 0.087 - 0.089 0.089 - 0.092 

0.199 - 0.209 0.181 - 0.207 0.178 - 0.191 0.183 - 0.193 0.083 - 0.086 0.076 - 0.081 0.073 - 0.078 

0.189 - 0.210 0.184 - 0.215 0.183 - 0.201 0.204 - 0.209 0.084 - 0.094 0.075 - 0.097 0.072 - 0.089 

0.218 - 0.235 0.188 - 0.199 0.196 - 0.219 0.191 - 0.198 0.087 - 0.092 0.076 - 0.082 0.080 - 0.088 

0.330 0.120 

u11i'Vl ilJi1'1 ,iuiTHJ'Wlrl'tni' i'lt:J'W'li'1U'Vl'W~ ~lf1'fl, 2566 

m~11 l'WfJWill'Vimmrr'lum -:rn,mrr t'f!Utf 1 i iJ iJ1~mrYl'ltu~mrnm1~'1111'fl~t1lJll'tt'1'b"l~ l!U1J~ 24 'Vi. fl. 2547 

St. 1 = u1nw h'11frtt'W'\Jt:1'1 ti'IHfm 

St. 2 

St.3 

St. 4 

~ 0 Q.I cl~ ..d 
rn nw mu mY '1CJJ l1 'Um 

"" ~ 'l rn11wmm1'l:ltJ1 m~v~ 0.3 fllJ. 

u1 l1W1'f11'1~~1~ fl'U 

v;Wn n.ffl11nm1 i11n'A 

St. 4 

0.080 - 0.084 

0.073 - 0.078 

0.077 - 0.082 

0.078 - 0.085 

0.084 - 0.090 

0.076 - 0 .079 

0.092 - 0.095 

0.078 - 0.081 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 

0.12 
0.09 
0.06 
0.03 
0.00 

0.130 
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 

uWn 1Hfflfllln1 i 1nM 

Total Suspended Particulates (24 hr) 

mg/m3 

1J19l1J1\l - 0.330 mg/m3 

, .263 

♦0.238 
0.252 

1 0.229 

£'272 
0.245 

0.243 

t .203 

. 0.269 

~ .251 
, .209 
~ .199 

: 210 

~ .189 

, .235 

0.218 

22-25 11J.U, 63 16-191'1.U, 63 22-25 W.U, 64 7-10 l'l,U. 64 24-27 W.U. 65 1-4 l'l.U. 65 17-20 W.U. 66 13-161'1.U, 66 

mg/m3 

JU~ 3-2 n11-wn.At1'1.J1nt1'1.JNam111111,>1~tJWill'Ytt:11mt11'1-m1·m1mn 

'IJ';11wl1~Y,Hh,,m~lfl1~m11u~1~~fl1um,>uo~if1liJUU 

0.090 
1

0.086 

0.090 
■ o.089 

PM-10 (24 hr) 

1J1911J1\l - 0.120 mg/m3 

0.101 

0.093 
0.092 

0.084 

Q.097 
0.095 0.086 

0.083 

0.094 

0.084 

0.092 

0.087 

22-25 IIJ.U. 63 16-191'1.U. 63 22·25 IIJ.U. 64 7- 10 l'l.U. 64 24-27 IIJ,U. 65 1-41'1. U. 65 17-20 IIJ.U. 66 13-161'1.U. 66 

JU~ 3-2 (9it:l) fl11-WlmU'IJITIU'IJNl1fl11111111l1~tJWill'Ytt:llfllft1um1mmt1 

'IJ';11wl1~Y,H1u'llt:1~lfl1~m11u~1~~NiuiJ1,>uo~ifil1JUU 
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0.33 

0.30 
0.27 

0.24 
0.21 

0.18 
0.15 

0.12 

0.09 

0.06 
0.03 

0.00 

0.130 
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 

1ihin IHfflflllnl i1n11 

Total Suspended Particulates (24 hr) 

mg/m3 

1Jlfl1JlU • 0.330 mg/m3 

•
0.206 

0.195 
•

0.188 
0.177 

, .202 

• 0.186 

0.197 

~ .191 

, .227 

"b.2 15 
0.207 

%0.181 

i 215 

t.184 
i .199 
~ ).188 

22-25 llJ.V. 63 16- 19 '11.V. 63 22-25 llJ.V. 64 7- 10 '11 .V. 64 24-27 llJ.V. 65 1-4 '11 .V. 65 17-20 LIJ.V. 66 13- 16 '11.V. 66 

mg/m3 

3,J~ 3-2 (Pio) fl'il'nl'U1t.11Jlfltl'UNt'lfll"i9l"f1il1vlfJWlll'WOlfllft1um·nrnm, 

'U;11wn1unn~~~u~11u,b~~N1u1-11,iuii~u,11uu 

0.083 
1

0.080 
0.077 

l o.on 

PM-10 (24 hr) 

1Jlfl1J1U • 0.120 mg/m3 

0.085 

~ .072 

,.p.079 

l'\>.075 

0.089 

9o.087 J).081 

110.016 

0.082 

.076 

22-25 llJ.V. 63 16-19 '11.V. 63 22-25 LIJ.V. 64 7-10 '11.V. 64 24-27 LIJ.V. 65 1-4'11. V. 65 17-20 LIJ.V. 66 13- 16 '11.V. 66 

J,J~ 3-2 (Pie>) fl"il'nl'U1t.11Jlfltl'UNt'lfll"f9l"i1il1vlfJWlll'WOlfllft1'1-l'U"f"ftllfllft 

'U;nwn1unn~~iiu~11u,b~~N1u1-11,iuii~u,11uu 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 1-

0.06 
0.03 
0.00 

0.130 
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 

mg/m3 

, .206 
0.199 0.186 

. 0.179 

Total Suspended Particulates (24 hr) 

~ .227 

~ .1 86 

,g.210 
'9Q.204 

, .230 

• 0.212 

Ul1'11JlU - 0.330 mg/m3 

0.191 

. 0.178 

i .201 

~ .183 

, .2 19 

~ .196 

22-25 11J .U. 63 16-19 'n.U. 63 22-25 IIJ.U. 64 7- 10 'n .U. 64 24-27 11J.U. 65 1-4'11.U. 65 17-20 11J .U. 66 13-16 'n.U. 66 

mg/m' 

atl~ 3-2 (Atl) fl11vln.At11J1iit11JNtlfll'Hll11il1flfJtlUll'fU)lfllf'l1u111·nntnft 

0.082 
1

0.080 

' Q ti , , I <,t I <II .'f u 
lJ111W1JlU1lllQ1 u,::m:: 0.3 flit. U'll1~YIN1Uitlil'I-Ul~Uil~1JU 

0.076 
■ 0.014 

0.085 

~ .081 

PM-10 (24 hr) 

IJlfllJlU - 0.120 mg/m3 

J).087 
llo.08'4 

~ .092 
"o.089 ,4).o78 

l.b.073 

0.089 

~ .072 

.088 

.080 

22-25 IIJ.U. 63 16-19 'n.U. 63 22-25 IIJ .U. 64 7- 10 l't .U. 64 24-27 IIJ.U. 65 1-41'1.U. 65 17-20 IIJ.U. 66 13-161'1 .U. 66 

Jtl~ 3-2 (\Jitl) fl1lf'ln..At11J1fit11JNtlfll1Vl11i11~fJWfllVitllfllfl1Um1tllfllfl 

' <> ti , , I <t I <II .'f U 

1J111W1JlU1lllQ1 u,::m:: 0.3 flit. U'll1~YIN1Uilli1Utl~ui1~1JU 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 

0.09 
0.06 
0.03 

0.00 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.0IO 
0.000 

mg/m3 

j ,207 

• 0.190 
j ,198 

♦0. 1 80 

Total Suspended Particulates (24 hr) 

" 207 

~ .190 

0.204 

. 0.195 

, .229 

~ .206 

1J191ll1'U - 0.330 mg/m3 

~ .193 

'"fl.183 

~ .209 
~ .204 

j).198 
~ . 191 

22-25 llJ .U. 63 16-191'1.U. 63 22-25 llJ.U. 64 7-10 1'1.U. 64 24-27 llJ.U. 65 J-41'1 .U. 65 17-20 llJ .U. 66 13-161'1.U. 66 

mg/m3 

JU~ 3-2 (Ilia) n11"n..Auu1iiuuNam1V111ili'~fJWfllvtfl1mt11uu11mmt1 

0.084 
1

0.080 
0,078 

1 0.073 

. 
.Ctt, V U .c:I '\ I .c:I I 4 _Qf V 

1.J'il1W1~1'3Vl:!:lfltl'U I U 'V1-:i't1NlU>Jli'IU tNuil~1.J'U 

PM-10 (24 hr) 

IJ111lf1'U - 0.120 mg/m3 

0.082 

1
0.011 

• . 085 

0.078 

• . 090 

0.084 
0.079 

0.076 

~ .095 

0.092 10(081 
L0.078 

22-25 llJ .U. 63 16-191'1.U. 63 22-25111.U. 64 7- 101'1 .U. 64 24-27 llJ.U. 65 1-41'1.U. 65 17-20 W.U. 66 13-161'1.U. 66 

JU~ 3-2 (Ilia) n11"1t.Auu1iimmam1vi11ili'~fJWfllvttnmt11um1mmt1 

u';11w1~1'3Vl:!:lfltJ'U1u,l1,:i~r,hullli'IU0-3ifo~uu 
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3.2 

3.2.1 

OJ a ~ 

fl11Vl11il1~fl1UU11Ufl~'t1ff't1Hflil 

vl irn tNtfrrnm, il1flv) 

fll'.i~n,i1~mrn1~1um:'Vlfl'V11 ·HUJ ~TUTU 4 ffGTW i~un u1nw h~ hii:Y.u,rn-:i tfl'.i-:Jfll'.i 

u111wrl1tl'flff-:JCJJ''ttu~1 u111wu'1mT1:1g'.iim~v~ 0.3 m..1 . u'1~1J111w1~1-:i~~1~vu imh-:i11m1~v1t11Jfl1'.i 

~'.i1,l1~f.]Wfl1'\lfcl1fl1flium'.iVlfl1fl '.i~'l111-:J1U~ 13-16 '\llt]fl~fllffU 2566 "i:-1'1fl1rn'.i1,J1~Uff~-:JiU~1'.i1-:J~ 3-3 

i-:ipJ~ 3-3 U'1~'.iW-:J1UN'1fl1'.im1,J1~iUfl1fli:-IU1fl~ 2 

3.2.2 «1'UNan11vi11il1~f111iii11ua~nfft1Haiihu~e>U'Vitlff~fl1uu 2566 

1) 1Jjl1f:Uh-:i11Hh!'lltl-31fl'Mfll'.i 

'1'17fl1'.i~n,i1~f111:1J1~1u'1~'Vlfl'V11-:J'1lJ 3 1u1Pit11~t1-:i imh-:iiu~ 13-16 VltJfl~ fl WU 2566 

'\ll1J11ri1uimyvi~m,i1fl'Vlflllf'Wt1 (N) 1~v"mrn111iw1h-:i 0.4-1.8 mis ~~1rlu!t1v'1~ 16.67 'llt1-:i•1h-:i~'l'l1 

' .Q. o u de:,,, .ct. 

2) lJ'.i 11f.lHY1'U fUY-:J~ 'ti 'U fl 1 

'1'17fl1'.i~n,i1~fl111J1~1u'1~'Vlfl'Vl1-:i'11J 31u1Pit11~t1-:i iui1-:i1u~ 13-16 VltJfl~mvu 2566 

'\ll1J 11ri1u i '11 ajvi~m,i1fl'Vlfl~~1u t1t1 rnuv-:imu t1r1t1u i U'\111-:ivifl~ ~1ut1t1 fl (ENE) 1~v"m11J1~ 1 i'W'lh-:i 
Cl d 'j} I .do QJ d 'j} 

0.4-1.8 mis fl~tilurnv'1~ 12.50 '\Jtl-:J'lf1-:J'V1'1'11fl1'.i~'.i1,J1~ 1m~lJ'1lJff-:JlJ'.it1V'1~ 81.94 

.. !II <!I 1 3) ll'.il1Wll1'Ul'.itl'U'.il'l-JQ'.i 'U'.i~[J~ 0.3 fll.J. 

'1'17fl1'.i~'.i1,i1~m11J1~1u'1~'Vlfl'Vl1-:i'11J 31u1Pit11~t1-:i iui1-:i1u~ 13-16 VltJrl'~flwu 2566 

Vl1J11ri1u i tt ajvi~m,i1flvifl~ ~1ut1t1 rnu v-:imut1r1t1u i u'Vl1-:ivir1~~1u t1t1 fl (ENE) 1 ~ v"m11J111 iu i1-:i 
~ ~1 9/ I .do QJ d ii 

0.4-1.8 mis fl~luU'.itlV'1~ 8.33 '\Jtl-:J'lf1-:J'V1'1'11fl1'.i~'.i1,J1~ U'1~lJ'1lJff-:ilJ'.itlV'1~ 69.44 

e:,,, QJ QJ .cs 
4) ll'.il1W1m-:J~~!fl[J'U 

'1'17fl1'.i~'.i1,i1~m1m11u'1~'Vlrl''Vl7-:J'1lJ 3 1u1Pit11~t1-:i i'W'lh-:iiu~ 13-16 '\llt]rl'~mvu 2566 

'\ll1J11ri1uittajvi~m,i1fl'Vlrl'~~1ut1t1muv-:imut1 (NE) 1~v"m1m11imh-:i 0.4-3 .6 mis ~~1rlufov'1~ 38.89 
I d o a, d ii 

'\Jtl-:J'lf1-:J'V1'1'11fl1'.i~'.i 1,11~ U'1~lJ'1lJff-:J1J'.itlV'1~ 41.67 
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d 

fllUJl'lltnJ 

nt1Y1Nllil 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 

SSW 

SW 

WSW 

w 

WNW 

NW 

NNW 

UiJll'-lU (<0.4 mis) 

q u " ~ 
Vll'H:ifl 3-3 Ntlfll'lVl'j'J~1Ylfl1ltll'l111tl:::YlflYl1-3tUJ 

U11lt:uh-l h l tt'U'lltN 

Ym-lm, 

0.4-1.8 mis 

16.67 

11 . 11 

15.28 

8.33 

2.78 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.78 

1.39 

2.78 

6.94 

2.78 

70.83 

29.17 

' ' q.,, q ~ 
'l:::'1111-31'1-l'YI 13-16 l'lqfl~flltl'U 2566 

,:i, • .., d,:i, ~ 

U'lllWll'l'UfHT-l')fl1'Ufll 

0.4-1.8 mis 

0.00 

0.00 

0.00 

12.50 

2.78 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.78 

0.00 

18.06 

81.94 

U11lW~l'U'lUJ,tJ'l1u,::m:: 

0.3 fl)J. 

0.4- 1.8 mis 

1.39 

5.56 

6.94 

8.33 

4.17 

1.39 

1.39 

0.00 

0.00 

0.00 

1.39 

0.00 

0.00 

0.00 

0.00 

0.00 

30.56 

69.44 

Cl, .., .., ct 

tl'lllWl\,ll-l\l'l::lfl!J'U 

0.4-3.6 mis 

0.00 

5.56 

38.89 

13.89 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

58.33 

41.67 
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.. •· 

WEST EAST 

WIND SPEED 
(mis) 

>= 11 .20 

• 8.50-11 .20 

• 5.80 - 8.50 

SOUTH • 3.60-5.80 

1.80 • 3.60 

• 0.40 -1 .80 

Calms : 29.17% 

atJ~ 3-3 u«A-3UN'UN-3nftnHim n,n,.'I91ni11A 1::111H1-u~ 13-16 vn1ft~mu-u 2s66 
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' NORTH 

12.8% 

10.2% 

. ' 
' ' .. . . -········· ~-----·-··· 

WEST 

: SOUTH 

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: 81 .94% 

JU~ 3-3 (Pia) Uff~.:JUNUN.:Jnff'flHiUJ 'nlfl11fl'nil1~ i::'t'i1H1U~ 13-16 'VUJffimrm 2566 
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.. ,., 'I 
U'il1W1.Jl'U1l'Y.Q1 l'U'i~tl~ 0.3 0,J • 

.... 

WEST 

····••:--•·· 

;SOUTH 

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: 69.44% 

1tJ~ 3-3 (9itl) UiTYl.:Jllfl'UN•:rnt1nHt11J Tilfll1Al1~1YI 1~'1111.:J1'U~ 13-16 'YUJHiflltl'U 2566 
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' NORTH -

WEST 

.. ·· 

SOUTH 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-16 

' 
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: 41 .67% 
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3.3 

3.3.1 
0 .,,. 

fll'J~l!UUfl11 

u11i'Yl ll.l~~ 1iui1rntm!tn1 fltl'U'!ir1u'Yl'U\?1 \i1nf! 'Vi1m1~11'il1f!1~irnfft1~m~t1 24 '1111m 

(Leq . 24 hr) ur1~1~irnfft1~t1~eyfl (Lmax) 1tlunm 3 1'U~tl!~tl~ i'U'lh~~ijt111~11ilm1'U~ll.l'Uf11!'\Jtl~ 

1m~f1111rltl1'U~ 13-16 i'lt]ff~filtl'U 25661flt1'l~1fl1tl~litl Integrating Sound Level Meter ACO 6236 iflt1'Vi1 

m1~11'il1fliuu1ntu~fllfl17'il~i~i'rn-rnm~'Y1U'illf1!fft1~i~ \i1u1u s innu ~~1tl'U~flt~t11nu~~11'il1fl 

fltuflli'ltlltllff°l'UU11tlltllff fit! (fl~1'U~ 3-1) . ~ 

Q O QI cl.:::,,. .::i 
m nw mu nmCJJ 'YI 'Um 

"' ~ i mnwrnu111Jti1 u1~t1~ 0.3 nl.l . 

St. I 

St. 2 

St. 3 

St. 4 

St. 5 

,c,,. " QI d o QI Q QJ QI d 

m nturn'U'N~~tfl tl'U (mm1~11'il1flm nw 1m~~~tfl tl'U) 

u1 nw 11 ~~ t1uD' 1u1~~~1~ tl'U 

3.3.2 

'illf1H"1t111~11'il1fl1~f!U!fftl~m~tl 24 '1111m (Leq. 24 hr) U"1~1~f!U!fftl~t1~eyfl (Lmax) 1tlu 

11"11 3 1'U~tl!~tl~ \1l'U1'U 3 fltllU trltl1'U~ 13-16 i'lt]fl'~filtl'U 2566 ijH"1t111~11'il1fl i'U~111~~ 3-4 11"1~ 

1 ltl~l'UH"1t1111!fl11~'11i'UfllflH'U1f1~ 2 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-17 REPORT: MM_P4: PONGSUPAKONn 023/NOV/CHAPTER3 .DOC 



vilin rwfrp11n, li1110 

' .Cl, QJ <I.I .c:I, 61. 61. .t!f, .q 

\lll'H3'YI 3-4 ~t'lfll'.i\ll'n{l1m::;YllJltUJ.:J !'l-11J'.i'.itllflltl !'1-UvHlU'ViqtrnflltlU 2566 

' ...... ., 
., ... "' 

., ci ., '.i::;Ylllln'tl.:J [IY1"1111Jt'l(lt'l)) 
nmU'Yl\ll'.i1{11Yl 1U'Yl\ll'.i1{11Yl 

Leq. 24 hr Lmax 

1. 'U1mu h-:i 1frtt'W'Ut1-:i 1m-:im7 13-14/ 11 /66 66.0 100.9 

14-15/ 11 /66 66.5 101.3 

15- 16/11/66 66.7 101.6 

Q O Q., rl~ ..d 
2. m 11t\Hll'U ff'1-:JCJ.J '11 'U f11 13-14/ 11/66 58.1 94.4 

14- 15/1 1/66 58.4 94.8 

15-16/ 11 /66 58.7 95 .2 

"' g/ i 3. mmumm7'!:lQ7 m::;t1::; 0.3 m.J. 13- 14/ 11 /66 59.7 98.1 

14- 15/ 11 /66 60.0 98.4 

15- 16/1 1/66 60.6 99.0 

13-14/ 11/66 58.4 91.6 

14- 15/ 11/66 58.7 94.4 

15- 16/1 1/66 58.6 94.7 

"> 1d ~OJ d 
5. mmu 7-:i1·rnumu1-:i~::;1rH.1-u 13- 14/ 11/66 58.0 96.5 

14- 15/11/66 58.6 97.1 

15- 16/11/66 59.0 97.5 

70 115 

iJl\ll'.iflU l.Jl~7!7'W7::;irnihM 1~url'1 hl ,J7::; mr1r1w::;mrnm7~-:i111~~m.Juli-:i'lf1~ ~'!Jll~ 15 vrn. 2540 

u c1::; l.Jl\917111-1 rl1'Ur.J m::;i rniY t1-:iuc1::;r111:1.J '«1-1 ff::;1 'Vl 01-1 ,:nnnwri 1mi'.i tl-:J'H 'W \911:1.J,J7::; mr1m ::;m 1-:i 

'V1 1'VH.llm1i7rn'lfl~lm::;~-:iu1~~tl:I.J ,J 7::; mml'lff1'\)'\ll'41'Ufl'l:ll 1 'W~ 29 1i'W11rl:I.J 2548 

-• QJ QJ .:t G) <!I ~ 
3.3.3 tY11Jf-Hlfll'l~'l1il1~'l~~'UHYfJ-:I fW!~0'1-fYU]flilfllfJ'I-.! 2566 

'illfl~'1fl17\9171 'il1~7::;irniYt1-:im~t1 24 '11'11m (Leq. 24 hr) 1m::;7::;irnfft1-:l\1-:liJ'~ (Lmax) 1il1-1 

nm 3 1'W~'ell~'el-:J '1l'W1'W 5 mnu 'Vlll11 'U1nw h-:i 1ll'H'W'U0-:J 1m-:Jfll'j ihh Leq. 24 hr 0tjiw1h-:i 66.0-66.7 

l~;l'Ucl(rn) 1m::;flr11 Lmax t1v'lmh-:i l 00.9-101.6 l~;l'U'1(10) , 111 nw ri1,! flff-:JCJJ'H'W~1 flri 1 Leq. 24 hr t)f) 
~ ~ 

imh-:i 58.1-58.7 l~;l'U'1(10) 1m::;flr11 Lmax t1tj'lmh:i 94.4-95.2 l~;lllcl(ltl) , 'U111wu1m1'!:JQ7im::;t1::; 0.3 fl:I.J . 

flri1 Leq. 24 hr t1v'lw1h-:i 59.7-60.6 1~;1'U'1(10) 1m::;flr11 Lmax t1d'lmh-:i 98.1-99.0 1~;111'1(10) ' 'U111w1~1-:i 
~ ~ 

"' .Ji "' , ·~ ,1 ., "' 'I' .:, II)_ 1 _ 1 4 g1 
96.5-97.5 L~"lmrn(rn) CJM:1.Jr110~ 11-11m.11'-l'll.Jl\917jl'W7:::~1mrn-:i 1~t1'Vl1 iu \917:I.Ju7:::mr1r1w::;m71Jfl17ff-:iu1~c101J 
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1111-:i'lfl~ ll'U1J~ l 5 'Y.Ul 2540 (illi'lli-llnfl~ 3) ~ti1m..1~ 'ltt'fi11~i1JlfflN!U~V 24 'JT1 im (Leq. 24 hr) iifi1i~11Jtnl..! 

70 l~;l1Ji:1 (m) Ui:1~fi11~i1JlffV-:i\)'-:i"J'~ (Lmax) ilJtfll..! 115 l~;l1Ji:1(!tl) 1m~iifi1t1tj'lmmuct11JWl'.iill..! 

a1 d QI .:!:I o .:!:I .c:::i, 

i'l11JfJlJ'.i ~~1Jl'ffV-:iU1:1 ~i'l 11 :IJ 'ffl..! 'ff~l'Vltll..! ,ll flfll'.i'Vll!'n:I.Jtl ml..! \9l1mJ1~mflm~V111-:iV1i'vw1mn11:1.J'lfl~ 

111:1~~-:iu1~~t11J 1h~mfl11'lfn,:i,:i1'4mmn 1'1...1~ 29 il..!11r1:1.J 2548 ~tirnl..!~fi1n:imffv-:rn1nm1 ilJ1Jmm~ 

Vtlffttl..!'ll..!m1J 24 '!T1 im ~t1-:iiJJ1nl..! 70 l~;l1Ji:1(!tl) 1m~fi11~i1J1ff(J-:iu-:iir~ (Lmax) iJJ1nl..! 115 l~;!1JJ;l 

d,et o ~ 
(!tl) l'Jfl'ffflll..!'Vl'Vllfll'.i\9l'.i1,l1~ 

,llflli-!1:1fll'.i\91'.i1,l1~'.i~i1JlffV-:im~V 24 'JT1 im (Leq. 24 hr) lli:1~'.i~i1JlffV-:i\)'-:iey~ (Lmax) 1rJl..! 

rnn 3 1'1...!~tll~tJ-:i'lmh-:i~~ll..1:1.Jl,ll..!O-:iu,:i~ul..! (l~tll..!'Vltjfl~fll(Jl..! 2566) l'ilfll'.i\91'.i1,l1~\1ll..!1l..! 5 'fftll'U 

i~mi 1i~11w h-:i iJJlimrn-:i im-:im'.i 1J111wti1i!nmCJflil..!~1 1J111w1!1m1'!:lg1'lm~v~ OJ fllJ. 1J111w1~1-:i 

\9l~lf1Vl..! u1:1~1J1 nw h-:i~vl..!Dll..!1-:i\9l~lt1Vl..! (\91111-:i~ 3-5 u1:1~1il~ 3-4) 'Vl1J11 l'Jfli'lf-:iu1:1~.J-:i 2 i'lf-u~l'ilfll'.i 

\91'.i 1,:i1~iifi1t1tj'll..!lflWct1:1.J1\911~1m~irnffv-:i i~vJ1 ill \9111J1l1~mflr1ru~mrnnn~-:i111~~t11J1111-:i'lf1~ 11u1J~ 

15 'Vl.fl. 2540 (illi'lli-llnfl~ 3) ~t"ll'Hl..!~ 'ltt'fi11~i1J1ffV-:im~V 24 'JT1 im (Leq. 24 hr) iifi1i~JJ1nl..! 70 l~;l1Ji:1 (m) 

1m~fi11~i1J1ffV-:i\)'-:iey~ (Lmax) ilJ1nl..! 115 l~;l1Ji:1(!tl) 1m~iifllt1Q'll..!lflWctl:I.Jl\91'.i~ll..!i'l11JfJlJ'.i~i1Jlff(J-:itm~ 

m1mrl..!'ff~1vit1l.J,Jlflfll'.il'i l!'H:i'.lti-:ili 'U \9111JU'.i~fllffm~m1-:i'VI 1'VH.11 m 1i'.i '.i lJ'lil~lm~~ -:JU 1~ ~ti :IJ u '.i ~ fllfl'.i l'lf 

f),l,ll'411Jfl'l:11 1l..!l1 29 'Bl..!11i'l1J 2548 ~nl'Hl..!~fll'.i~i1Jlff(J-:i,:i1nfll'.i ilJ1J~Ui;l~(jtJ(JMl..!'ll..!m1J 24 'IT1 i:1.J-:i 

~t1-:iilJ1nl..! 70 1~;11Ji:1(!tl) Ui:1~flU~i1JlffV-:i\)'-:iey~ (Lmax) ilJ1n'U 115 l~;l1Jfl(!tl) l'Jfl'fffll'U~l'ilfll'.i\91'.i1,l1~ 

~-:iu 'ff~-:i 'l tt'1-nl..! 11 n,:i m rn m1~1rwm1l..! •1rn-:i i r11-:i fll'.i 'l mh-:i~ ~1um i1Jri'-:ii:-11:1m ~'Vl1J~1l..!m1:1.Ji-:i1~i1J 
,, ' 

1fft.1-:i1,it11J111w ')J'lJ'lil..! 'ln~1t1v-:ivil..!'Vi i m ~fll'.i 11~t1d1-:i 'l~ 

3.4 

3.4.1 

I 
OU OU <!I 

t111~11il1~U1-Uf'Wtl~n10'W 

0 "' t111~1A'W'Wt111 

"" 'j/ "' i 'I" 'l 91 J .:!:t QI ~ c1 d 91 
'.i~l1J~'H'Ul!'n1Jt1-:i'lrn-:i i'lHfll'.i 1~V 'lflmt1-:i1Jt1\91'.i1,J1~UH'ff'U'ff~l'Vltll..! (Seismometer) V'Htl Instantel Model 

MiniMate DS-077 ~ii,i~ml1J'ffl:I.Jl'.itl'\Jtl-:Jli'lit1-:i:i'.lt1 'l'Ufll'.i\91'.i1,J1~fi1m1:1.J1~ 1tl'4i1li'l (Peak Particle velocity) 

'1Jt1-:ii'l~'U~'U'ff~1vit1ui~i-:iu~ 0.254 ilr1~11J\91'.i /1'Ull1 ~t..!iil fi1m1:1.Jt (Frequency) titj'lmh-:i 1-100 1U\9lci1 

u1:1~uMri-:ii'1Jm-:iti~mmfl (Microphone) t"11'Hl..!~~'.i~~1J 140 1~;11J1:1 (Utii:1) i~vl'i7fll'.i\91'.i1,J1~ 'lt..!1J111w~m~ 

11,:i~i~f1Ji:-11:1m ~'Vl 1J\?ll:1.J:1.J1\?lrn11<1 ~tirnl..!~ \17'1...11'1...! 2 'ffmu (i~iu~ 3-5) fiti 

I. 1J1 l1W'\Jt11JUiJ1:1-:iiJ1~'Vlll..!'U\91'.i'Vll-:i~ll..!vifll'H'Utl 'lfl~'HlJ~ 10 ('Wn~ 0446620 \91~1'1...!tltl fl , 

18523 86 mi'lti) t1tj111-:i,:i1n~~~l'i1m11~1ii~liu iiJV11-:i~1l..!vifl\91~1l..!titifl il1~mw 320 1:1.J\91 '.i 

2. 1J111W'Vl'.i~1il<,J~tl(J~l..!fi ('Wn~ 0445858 \91~1'1...!tltlfl , 1853578 !'n'Utl) t!Ql17-:imfl~~l1l'ilfll'.i 

1~1ii~Ml..!iiJV11-:i~1l..!vim,,,i'lt1 111~mw 1 nifl11J\91'.i 
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tH 
I 

N 
,::, 

u;irn ,v~tf11n1n, d1flA 

Vll'iN~ 3-5 l'U'itl1J!'ntl1JfH,'lfll'i~~VIUIVl'i1il1~'i:::~1J!il'U~,...,~1-:i~Nl'Uillil'UO-:i'UiliJU'U 

.., .. .., 
1'UYIVl'i1'll1vl 

22-25/04/63 

16-19/11/63 

22-25/04/64 

7-10/11/64 

24-27 /04/65 

1-4/11 /65 

17-20/04/66 

13-16/11/66 

lnVl'iil'U 

. .. 
Yim 

m vi 'it rn 

'Hmm 'H~ 

'i:::~1.J!fftl-:1 [lv1~11.H:l(W)) 

Leq. 24 hr 

St. I St. 2 St. 3 St. 4 St. 5 St. I St. 2 

65.4 - 66.3 57.5 - 58.2 59. l - 60. l 57.9 - 58.5 57.5 - 58.5 100.l - 101.1 93.8 - 94.7 

65.7 - 66.5 57.8 - 58.4 59.3 - 60.3 58.2 - 58.7 57.7 - 58.7 100.6 - 101.3 94.1 - 94.9 

65.5 - 66.3 57.6 - 58.2 59.1 - 60.1 58.0 - 58.5 57.5 - 58.5 100.4 - 101.1 93.9 - 94.7 

57.9 - 58.9 58.0 - 58.6 59.5 - 60.5 58.4 - 59.0 58.4 - 58.9 96.4 - 97.4 94.3 - 95. l 

65.3 - 66.1 57.4 - 58.0 58.9 - 59.9 57.8 - 58.3 57.3 - 58.3 100.2 - 100.9 93.7 - 94.5 

65.5 - 66.3 57.6 - 58.2 59.l - 60.1 58.0 - 58.5 57.5 - 58.5 100.4 - 101.1 93.9 - 94.7 

65.7 - 66.5 57.8 - 58.4 59.4 - 60.3 58.2 - 58.4 57.7 - 58.7 100.6 - 101.3 94.l - 94.9 

66.0 - 66.7 58.1 - 58.7 59.7 - 60.6 58.4 - 58.7 58.0 - 59.0 100.9 - IO 1.6 94.4 - 95.2 

70 

u11I'Yl l:i.J~-:i 1~u i 11fJtm!trl'l flfJWiflu'Ylm1 ~,n~, 2566 

m~111m:::irnihn i~atf 1 iu u1:::mfl'¥1ru:::mrnm1~-:i111~~fJl.lUtt~'lf1~ mJu~ 15 vrn. 2540 

Ufl:::l.ll1Pll!l'Ufl11Jrjm:::irnti'a~1m:::¥111mru1:Y:::1rifJ'U'illflfml'lll'!-'IUfJ~'tt'U ~ll.JU'.i:::fllfl'm:::m1~ 

'Ylfvw1m'li'.irn'lf1~1m:::~~111~~tll.l u1:::fml''.il'lffi'il'ill'Ul1Jfl1Jl i'u~ 291i'U17fll.l 2548 

St. 1 

St. 2 

St.3 

St. 4 

St. 5 

u1nru iH 1lii1u'UfJ~ im~m'.i 
.:::), 0 QI ,/.:::), 4 

rn nru mu nmCJJ '11 'Um 
"' 9) 9 rn11rurnm11JQ'.i im:::a::: 0.3 fll.l. 
.:::), QJ QI Q 

1J'.i 11W 1~1~~:::lflfl'U 

u1nru h~CTfl'UUl'U1~~:::1~au 

. 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

Lmax 

St. 3 St. 4 St. 5 

97.5 - 98.5 91.0 - 94.6 96.0 - 97.0 

97.7 - 98.7 91.3 - 94.8 96.2 - 97.2 

97.5 - 98.5 91.l - 94.6 96.0 - 97.0 

97.9 - 98.9 91.5 - 95.0 96.8 - 97.4 

97.3 - 98.3 90.9 - 94.4 95.8 - 96.8 

97.5 - 98.5 91.l - 94.6 96.0 - 97.0 

97.8 - 98.7 91.3 - 94.4 96.2 - 97.2 

98.1 - 99.0 91.6 - 94.7 96.5 - 97.5 

115 
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1/fY'll 'IN~tfn1n1 1i1ri~ 

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 

1Jl'll'l'Jl'W = 70 dB(A) 
........ ... 66,.3 ........ .. ......... 6'6:'S ........................ 66:1 ........ ............................................ oT .................. j .6'6:3' ... ............... 6'6:'5 ................ .. 

• 65.4 65.7 e 65.5 • 58.9 65.3 65.5 65.7 
57.9 

'6:7 
66.0 

22·25 L1J.V. 63 16· 19 YI.V. 63 22-25 11J.V. 64 7·10 YI.V. 64 24·27 L1J. V. 65 1·4 YI.V. 65 17·20 11J.V. 66 13·16 YI.V. 66 

at.I~ 3-4 n11rl1mt1mfit1mrnm1~nil1v11~~1..Uff(Hlilitt1 24t1h1.:i31u\lio1rlo.:i 

u1mul1.:ili.i'tt'U'IIO.:Jlfl1.:im11u,b.:i~~hum,1ua.:iifo~1J'U 

dB(A) Lmax 

120.0 
11 0.0 
100.0 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 ~ 

30.0 ~ 

20.0 >-
10.0 >-
0.0 

. 101.1 
100.1 

. 101.3 
100.6 

. ,01.1 
100,4 • 97.4 

96.4 

1Jl'll'l'lll'W = 115 dB(A) 

. 100.9 
100.2 

. 101.1 
100.4 

. ,ou 
7 00.6 

. 101.6 
100.9 

22-25 11J.V. 63 16· 19 YI.V. 63 22·25 11J.V. 64 7- 10 YI.V. 64 24-27I11.V. 65 1-4 't'I.V. 65 17·20 L1J.V. 66 13· 16 YI.V. 66 

at.I~ 3-4 (\lit>) n11rlnnt1U1fit11.JNtlfll1~11il1vl1~~Ulfftl.:Jg'.:JQ'vl 31-u\Jimrlo.:i 

u1muh.:ili.i'tt'U'IIO.:Jlfl1.:im11u~1.:i~rhuiJli1Ua.:iifil~1J'U 

'tnJltll't19J : l.J111':ijl'Wfl1'Utpm:i1Jlfftl~ l~t1vi'1itJ 11llJtl':i::flll'1fltu::m'HJfll':i~~ll1~ntll.Jll'H~'lfl~ ij1J'IJ~ 15 Vi.1'1. 2540 

1m::lJ 111 ':i J l'W m'UtJ m ::i'IJ I fft1~11a::m1ml'W im vi fl'W 111nnwvi 11 '11iifl~tt'W 1111Jtl ':i ::flll'1m ::'YI ':i 1~V17'V'l vim 1i'i rn'lf1~ ua:: 

~~111~nfllJtl':i::flll'1':il'lffllllll'\il'Uf1'lfl 1'W~ 29 11'W1lfllJ 2548 
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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 

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 

dB(A) Leq. 24 hr 

........................... ... ....................... .................. ...................................... ...................................... lJl~1!1'U= .. 10. dB(A)············· ······························· 

58.2 
1 51.5 

. 58.4 
57.8 

,;8.2 
57.6 

1 58.6 
58.0 

~ 8.0 
57.4 

1 58.2 
57.6 

1
58.4 

57.8 
. 8.7 

58.1 

22-25 IIJ.V. 63 16-19 fi.V. 63 22-25 LlJ .V. 64 7-10 fi.V. 64 24-27 llJ.V. 65 1•4 fi.V. 65 17-20 llJ.V. 66 13-16 fi.V. 66 

JU~ 3-4 (~o) n,1~nRmJ1nt11JNam1~11,:,1~,:::1>1rnnt1-m1ilt1 24t1h1.:i31-u~o,rlo.:i 

u111wu,irn«.:i~i1-u~11-u'li1.:i~r-1,-u,.,,,:,-uo.:iifo~u-u 

dB(A) 

. 94.7 
93.8 

. 94.9 
94.1 

• 94.7 
93.9 

Lmax 

• 95.l 
94.3 

1J1mpu = 115 dB(A) 

• 94.5 
93.7 

• 94.7 
93.9 

JP4.9 
94.l 

1_5.2 
""94.4 

22-25 llJ.V. 63 16-19 l'tV. 63 22-25 llJ.O. 64 7-10 fi.0. 64 24-27 llJ.O. 65 1-4 fi .V. 65 17-20 llJ.0. 66 13-16 fi .O. 66 

JU~ 3-4 (~o) n11~1mmJ1nt1uNam1f!11,:,1~1:::l>i'mnt1.:ig.:iq~ 3 1-uf101rlo.:i 

lJ111WfflUflff.:J~i1-u~11-u'li1.:i~r-l1-um,:,-uo.:iifo~u-u 
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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 

lJl~'l"! l'W = 70 dB(A) ......... .................. .. ........................................................ ................................ ... ............................................................. ... ......................... .............................. 

. 60.1 
59.1 

. 60.3 
59.3 

. 60.l 
59.1 

. 60.5 
59.5 

~ 9.9 
58.9 

,10.1 
59.1 

. 60.3 
59.4 

0.6 
59.7 

22-25 LlJ .V. 63 16-19 '1'1 .V. 63 22-25 LlJ .V. 64 7-10 '1'1 .V. 64 24-27 LlJ .V. 65 1-4 '1'1 .V. 65 17-20 LlJ .V. 66 13- 16 '1'1 .V. 66 

' Q ii , , I Q I di .'I V 

U111t.UU1U1U.lt)1 u1::t1:: 0.3 flil. U'll'HflNlUillilUo-:.luil~UU 

dB(A) Lmax 

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 

... ~8.5 
-<J7.5 

a\ 98.7 
97.7 

&98.5 
-<J7.5 

. 98.9 
97.9 

lJlm! l'W = 115 dB(A) 

. 98.3 
97.3 

. 98.5 
97.5 

. 98.7 
97.8 

. 99.0 
98.1 

22-25 LlJ.V. 63 16-19 '1'1 .D. 63 22-25 llJ.V. 64 7-10'1'1.V. 64 24-27 llJ .V. 65 1-4 '1'1. V. 65 17-20 llJ.V. 66 13- 16 '1'1 .D. 66 

' Q ii , , I Q I di .'I V 

U111t.UU1U1Ult)1 u1::u:: 0.3 flil. U'll1~flN1UillilutH1Jil~UU 

'tUm.ll't'i\lJ : lJ1917J1'Ufl11JfJ1J'J::irnih,.:i l~vJ11u 9111JU7tf11fYflW::mrnm7~.:!U1~~V1JUl1.:1'111~ ~,ju~ 15 Yi.ff. 2540 
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70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 

111iill 1rnfqmn1 i1ri'fl 

dB(A) Leq. 24 hr 

........ ............ ......... .. .............................. ................ ................................ .............. .. ...................... lJl~lJ TU .= .. 70_ dB(A)_ ......................................... .. 

. 58.5 
57.9 

. 58.7 
58.2 

. 58.5 
58.0 

. 59.0 
58.4 

. 58.3 
57.8 

. 58.5 
58.0 

~ 8.7 
58.4 

20.0 t-

15.0 
10.0 
5.0 
0.0 

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 

22-25 IIJ.V. 63 16-19 'n.V. 63 22-25 IIJ .V. 64 7-10 'n .V. 64 24-27 IIJ.D. 65 1-4 IU. 65 17-20 IIJ.D. 66 13-16 'n .V. 66 

atl~ 3-4 (AO) n11nnnt11.J1iit1mu1m1~11,:,1~,::~1.Jlfftl·:uil~tl 24 t1liJ-1 3 'lUAOlrlo-1 

u111w1A'l'1~::1fit1u1u,b-1~NlUiJl;)Ut1'1ifo~uu 

dB(A) 

. 94.6 
91.0 

. 94.8 
91.3 

. 94.6 
91.1 

Lmax 

, 5.0 
91.5 

lJ79llJTU = 115 dB(A) 

JP_4.4 
la90.9 

. 94.6 
91.1 

, 4.4 

91.3 

. 94.7 
91.6 

22-25 IIJ.V. 63 16-19 IU. 63 22-25 LIJ.V. 64 7-10 V1.V. 64 24-27 IIJ.V. 65 1-4 V1 .V. 65 17-20 IIJ.V, 66 13-16 'n .V. 66 

atl~ 3-4 (AO) n11nn.At1'Uliit1tJfHlfl11~11;)'1~1::~tJlfftl'1\f '1Q'~ 3 'lUAmrlo-1 

u111w1~1-1~::1fit1u1u'li1-1~N1uin,:,un-1ifoiJuU 
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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 

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 

IITli'n W~t[mnr tlnA 

dB(A) Leq. 24 hr 

mmpu = 70 dB(A) ..................... ... ,,, .. , ........................................................... ...................... , ...... ....................................................... ................... ................. _,,, ........................ . 
~ 8.5 
..:i7.5 •

58.7 
57.7 •

58.5 
57.5 •

58.9 
58.4 

58.5 
l 57_5 

~ 8.7 
"!57.7 

~ 9.0 
58.0 

22-25111.V. 63 16-19 \'i.O. 63 22-25111.V. 64 7-10 TI.V. 64 24-27111 .V. 65 1·4 TI .V. 65 17-20111 .V. 66 13-16 TI .V. 66 

dB(A) 

97.0 
A 96.0 

. 
.:=-, ~q j,lq,., ct ~•ct• ~ ... ~"' 

lJ"il1i'Ul"i~l"itJ'UlJl'U1~\ll::lfltl'Ui'U'V1~'flNl'UJ.llil'UtHuil,iuu 

.._ 97.2 
• 96.2 

.._ 97.0 
• 96.0 

Lmax 

97.4 
& 96.8 

mm11u = 115 dB(A) 

.._96.8 
• 95.8 

... ~7.2 
-Y6.2 

,?1.5 
96.5 

22-25111 .V. 63 16-19 l't.V. 63 22-25111.V. 64 7-10 n.v. 64 24-27 111.V. 65 1-4 n.v. 65 17-20 111.V. 66 13-16 n.v. 66 

JU~ 3-4 (llitl) n11~n.fforn'fit1uNt1tn"illl"i1il11ll"i::~rnnv~u~'J'lll 31ullit11dt1~ 

lJ111\'U 11 ~11tJ'Ufll'U1~\ll::lfltJ'U1 'U ,h~~~h'UJ.11 il'U il~if ;:,,iuu 
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~ ~(,lfil"i'>sJ'l(,llL"i•Ufua:aihiu 

St.1 'l.fimw1rnrnLtl,mh::mu,Jmm-36i'1uiim"Hile11na'tl~(1l 10 

(0446620, 1852386) 

St.2 '1.11L1ut'l'l"itli1~(1lelt11i!Uii (0445858, 1853578) 

MlNl1'G ENVlKON~(ENT CONSULTANT '0. , L1'0 . 3-26 

i4'uii'tr11-3011 (tl1::111u,Jcnii 30794/15994) 

,h::mu,Jm;i 30672/15261 

D 'lh::vnu,Jm;i 28202/14896 

- 'lh::mu,JR1ii 30745/15502 

00 

* 
... . -

"lil't1l11fl1"i"i::LU(1l • 



' 
3.4.2 

QJ QJ <!l 
fHlfll'iVl'i1i>1~U'i-UY'l..! tl'~!'t'lel'l..! 

'illfH-Hlfll'.i\Pl'n'il1~m .:iJirn~1vhru 1rlu1'U~ 13 ~qff;f11tl'U 2566 ~.:ivi1mn::aii~11tl'1rni'iu.:ii'U 
' ' ,, 

i1.:im11 16:45 'UlWfll vilfll'.i\Pl'.i1'il1~flft'Uff'Uff~lvitJ'U 3 ll'U1 fit! \PlllJll'U1'\!llltl.:J (Transverse) 11mi.:i 

(Vertical) llfl~ll'U1tl11 (Longitudinal) i.:JIPll'.il.:J~ 3-6 llfl~'.iltl.:Jl'\.H:rnm'.i11fl'.i1~11'1'Umfli;.i'U1n~ 2 

' ' q Q.I Q.I t!t 'i t!t ~ 

~l'H:.t'YI 3-6 lltTYl.:JfH1fll'l~'l1il1YIU'l.:.ttT\HY~l'Ylt1'U'Ut1.:.t I fl1.:.tfll''.ilvlt1'UVUJfHlfllU'U 2566 

.. ... .. ., ., .. ., 'Yll'l'YINflilU 
fff.ll'Uvl'i1\'11vl vl'll'Uvl'n\'11vl 

Transverse Vertical Longitudinal 

I. Ull10l'IJVUIIU'i'1 ,11h~'l'll'W1J~'l 

'1'11.:i~1'W~l'l111tia 1na'11:i-i~ 1 o 

l'W~ t 3/ 11 /2566 nm 16.45 'W . 

2. u111rum~n1~~at1~'Wn 

l'W~ 13/ 11 /256611-i'l l 16.45 'W. 

d 
1'117:1.J(l 

d 
i'l11lJl'l1V'4fllflt1' .:Jq'~ 

fllfll'l'IJll~ 
d .d :_ ~ 

: Hz 

: mm/sec 

: mm 

fl1llJl'J1V'4fllfllilm.l'l'l.:i 3 '1'11'1'1'11.:J : mm/sec 

ll'l.:Jtl~Vlflll'I : dB (L) 

m11Jo : Hz 

d 
i'l1llJl'J1V'4fllflt,'.:Jq'~ : mm/sec 

fllfll 'J'IJll~ : mm 

d d t Q 

i'l1llJl'J1V'4fllfllil'i'IIJ'l'l.:i 3 '1'11'1'1'1 1.:J : mm/sec 

ll'J-:Jtl~Vlflll'I : dB (L) 

30 

0.702 

0.00468 

<0.254 

16 

0.448 

0.00862 

1.06 

122.0 

<0.254 

23 

0.956 

0.01783 

<0.254 

' nm ,Jhh1 1
h.Jii.:i lg'Ul1'.i'0'1.m!uvi' fl'0'U'H'1U'Vl'U'P1 i111~, 2566 

c:;. 0 QI .£!l I QI QJ ,4 ~ d 
'tU.JlfJl'Yi~ l'.il.J'\!llnl';i'IJ'U'\!lf1fl1'.i~fl'Uf11llJff'Uff~l'Vl'0'UllJ'0fl11lJ1'.i1'0'4fllfl (Peak Particle Velocity, PPV) 

.dt t I A'1. I 
lJfl191-:JU91 0.254 mm/s 'IJ'U lJ 

' 
-• QJ QJ <!l <!l ~ 

3.4.3 tl'lUfHlfll'iVl'i1i)1~U'i~tl''l..!tl'~!'t1fl'l..!!~fl'l..!l1tlffi>flltl'l..! 2566 

mnm'.i1P1'.i1'il1~m.:iJ'Un~1viu'Wmnmn~1ii~11tl'1111rlu.:i'IJu.:i 1m.:im'.i 1rlu1'U~ 13 ~qff;flltl'U 2566 

(i.:JIPll '.i l .:J~ 3-6) ~.:J'\11 1.:J 1m.:im1'1~tnlJlW1\PlQ'.i~IU~tl'.i~lJlW 79.7 nfonfwi.:i111~ri1.:i \ll'U1'U 2 m:nu 

mmrnm1'il1~fl~'UJ'U ff~lvitJ'U 1~1vlt1.:i 1 mnu fit) ll111W 'Utl'Ull'Uft.:J'U'.i~'\!ll'U'U\Pl'.i'\!ll.:J~ll!'Vlff!'\1Utl in-a'mJ~ 

~ QI Clo Q. ,d d QI ~ ~ .a Q 
IO l'Utl.:J'illf)i;.!ft fll'.i\Pl'.i1'il1~'Utlsl'U'.i 11W~'.i~1il~~tltl~'U f) m~~'Ufl1llJff'Uff~l'Vltl'UllJtlfl1llJl'.i1tl'4.fllfl (Peak 

Particle Velocity) i1r11'Utltlf111 0.254 :Ufl~llJ\Pl'.i/1'Ulvi ;.:J!l.1ffllJ1Hl\Pl'.i1'iJ,J'lJffqjqJ1Wfl~'UJ'Uff~lvitJ'W !~ ~,:i 

mmrnff1tli;.1ft 1~i.:itl 

' ' 
• 'lJ111W'Ut1'UU1hm.h~m'UUm'YIH~l'Unf1l't1Ut11flil'l1~YI 10 cii.:iu~lll.:J'illf)~~vivi1fll'.i 

'.i~IU~li'U !'U'Vll.:J~l'U'Vlff\Pl~1'Utltlf1 'U'.i~lJlW 320 llJ\Pl'.i ~'U11 ffllJl'H.11~fllfl1llJl11tl'4.fllfltJ'sl'ey~ (Peak 

Particle Velocity) !~tJ~i'Ull'U1tl11 (Longitudinal) ~.:ii1r111'Y1lf1'U 0.956 :Ufl~llJ\Pl'.i /1'Ulvi fllfl11lJt 

(Frequency) i1fl l l'Yl l f1'U 23 1if 1P1CJf llfl~filfll'.i'U,J~ (Peak Displacement) i1flll'Yllf1'U 0.01783 i1fl~llJ\Pl'.i l~tlij 
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viii'n 'IHR1ftnn7 li1t\'Y1 

I d d :, ' QI 

fl1fl11:I.Jll1tl'4fl1fl\l'<ltJ'~llHW'Vl-:J 3 U'U1 (Peak Vector Sum) l'Vllflll 1.06 ili'l~UJ'fll /1'UTvi 11'1:::UH'el~tllfllf>l 

(Air Pressure) ijfl11'1'11tlll 122.0 1~i11Ji'l (Utl'1) 

1rlti'Wlltl1N'1fl1l'fll1'il1~fl1f1111J~ (Frequency) tT -:iey~ ~ l~'il1flfl1l'fll1'il1~ 1'Ulll!1tl11 

(Longitudinal) ~ijfl 11 '1'11 tlll 23 1i{ 'fl CJf I 'Ul'UfolJI 'Yi till tlll fl 1:IJl'fll i l'Ufl 11:1.J i4''U tr:::l'viti'U 'ill flflWl111'11l]tl-:J'tt'U 

'fl11J'Ul:::fl1f>lm:::'Vln-:J'Y1'5l'ltl1mtilrn'll1~11'1:::~ -:Jll1~~tllJ 'Ul:::fl1f>ll 1'l/fi'il'il1'4lllfl1fl 1'U~ 29 1l'U 11fllJ 2548 

(fl1flN'W1fl~ 3) ~f11'1-1'W~ 1~fl1fl111J~ 23 1i{'flC)f tltllJl~"fllfl1llJl~1tl'4fl1fl\l'<ltJ'~ i~lJ1t1'U 28.9 il'1~1:1.J'fl1/1'Wl'Yi 

1rn:::m1'1J11~ ilJ1t1'W 0.20 il'1~11l'fll 11~l'W'\Jtu:::~fl1m1:1.J1~1ti'4fl1fl\l'<ltJ'~~'fll1'il1~ l~'il1-:J'il7flfl1ll:::11l~1111'W 

flf-:J~ ijfl11'1'11tlll 0.956 il'1~1:I.J'fll /1'Wl'Vi 1rn:::fl1fl1l'IJ\1~1'1'11tlll 0.0 I 783 il'1~11J'fll i-:i,!'U 'il:::1'11'W 1~11fl1~ 

'fl 11'il 1~ i ~ v-:ifl-:i "fl 1ti tj1 'Ulfltu Cl'11Jl'fl 1 i l'W fl 11 :1.J i'W ir:::rviti'W 'ii 1 flflll l'll! Mi'.lti-:i 

'Ylfl'lt11mn1rn'l/1~1rn:::~-:i111~~tl:1.J u1:::mm1'llt1'il'ill'411Jfl1fl 1'W~ 29 1l'W17fl:i.J 2548 i-:iflci11 ri1'Wfll 

117-:i'el~tllfllf>l (Air Pressure) ~'fl11'il1~ i~i-:iflci11'1i'1-:i~'W ijflll'Vlltlll 122.0 1~illl'1 (lltl'1) J'W 1rltii.l1m 

llli tllJI 'Yi till tlll l :::ill fl11 l'11'11 tl'IJ tl-:Jfl g'U" lJ'el~'ill fl fln l :::11J~'ill flfl 11:1.Ji-:J'U tl-:Jlff tl-:J 'Ul 1 fl~11fl l~'fl l 1'il1~ i ~ 

'il1-:J'il1 fl mn :::11l~ V-:Jfl-:Jtitj1 'Ulfltu Cl'l~'il::: i" nti 1 ~lfi~fl11:I.JI ff tlm ti~ tl ~ -:JU~ fltrf 1-:J 1~ "1 1m:::v-:i1fl'W fl 1~J 1 fl11 

fll\l'<ltJ'~ [140 1~~1m1 (uti'1)] ~rl1tl'flm1mi'.lti-:i111'Uti-:i'l.l1:::1'Ylf>ltrlff itil:1.J1mt1ti:1.Jflli~ (fl1flN'W1fl~ 3) 

I I 

3.4.4 
_I_!':! ,:t V V ~ G) I ,:t I ~ 

i;Y1 UAlJ'J tl'rn'YI tl1Jf-lilfl l 'J ~ 'J 1 il1 ~ fl1 UJ i;YU i;Y~A'YI 0 U ! U 'lf 1-:i'YI N 11! ti lilU fH 

ifomru 
QI 

'ill fl N'1 fll l'fl n'il1~fl111J i'W ir:::rviti'U 1'W i1-:i~ ~7'WlJ1'il'W o-:i'U'ilVU'W (1$iti'Wl'l qf>l; mt1'W 2566) 

111'U1'W 2 mni'.l fiti ll111tu'lltlllUU'1-:J'lh :::'Vl1'Uu~rn1-:i~1'U'Vif>lm'Wtilfl~mJ~ 101rn ::: ll1nrum:::n1~~tit1~'W~ 

('fl n H 'Vi 3-7) '11-:i1rl tl'W lltl1N'1fl1l'fl l1'il1~fl 1fl111J~ (Frequency) fl 1fl111JI~ 1tl'4 il1fl\J' -:iey~ (Peak Particle 

Velocity) 11'1 ::: flU'IJ 11~ (Peak Displacement) I 'Ul'Uforn'Yi till tllJlfltu Cl'l 1Jl'fll i 1'Wfl111Ji4''Wff:::l'viti'W'illflfl1ll'll 

llfl]tl-:J 'flllJ'Ul:::fllf>lm:::m1-:i'Vlf l'lt11mtin:1.J'l/l~ 1rn:::~ -:Jll1~~tllJ 'U l::: fl1f>ll 1'llfi'il'il1'4lll fl1fl 1'U ~ 29 1l'U 11fl lJ 

2548 l'lll11 'l'Jflflf-:J~'fl11'il1~"fl1tlQl'UlfltuCl'llJ1'flli1'W~f)llf'U~ (fl1flN'U1fl~ 3) 'l'Jflfftl1U~'fll1'il1~ ff1'Ufl1 

117-:J'el~tllfllf>l (Air Pressure)~ 'fl11'il1~ I~ 1rlti'W11Jlllli t11J1'Yit1llt1m:::illfl1ll'11'11tl'\Jtl-:Jflg'U '1:1.J'el~'illfl flll 

1:::1 i'l~ 'illflfl1 rni-:i 1ff t1-:i l'l ll 11 fl 1 ~'fl 11'il 1~ i ~ 'ii 1-:i 'il 1 fl m 11::: 11l~ V-:Jfl-:Jtl tj1 'Wlfltu Cl'l~ 'ii::: ilJ riti 1 ~1ri~ fl 1 rn 

lfftllfltl~tl~-:J'U~fltrfi-:i1~ ") 1rn:::v-:i1fl'Wfll~J1fl11fl1\l'<ltJ'~ [140 l~~IU'1 (Utl'1)] ~fll'Wflflllllfl]tl-:Jll'.i'\Jtl-:J 

'l.11 :::rnf>ltrMf iti11J1 mt1ti:1.Jlll i~ (Wflffll mfl N'W 1fl~ 3) 'l'Jfltrmi'.l~~n'il1~1i'W n'W 
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.. ., 
mll'UPl11'111PI 

1. 1J~11ru'IJt11J111h,.:iu':i::vi1u'l1'~':i 
,, ~ ~ q ,, 

Vll.:!~l'UVl!'11l1'Utl 1mll1~~ 10 

tM 
N 
'C 

MINING ENVIRONMENT CONSUL TANT CO.,L ID. 

vi!fn n.Jff11nm1 thfl(;J 

flT:iH~ 3-7 fll'illlil'.11Jl'nt1mn1m'im1il1Ylll'i~Nua:::1ne1ulu~1~~~hut11iJUO~UiliJ'UU 

.. .. ., 
IP18'UYIPl'l'l'il1PI 

22 llJ1lllJ'U 2563 

16 Yi(]l'l~fllV'U 2563 

22 llJ1lllJ'U 2564 

8 Yi(]l'l~fllV'U 2564 

25 llJ1lllJ'U 2565 

31 ~'fllfllJ 2565 

19 llJ1lllJ'U 2566 

ll'U111fl'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

12 

29 

17 

13 

16 

13 

16 

17 

19 

45 

25 

32 

45 

25 

18 

25 

42 

29 

31 

18 

16 

., ., .. 
IIH1fll1P111'111Plln.:1'1''Uff::IYl8'U 

Q,.I .c:t .c:t Q,.I 

Pl'IS'U't1Pl11'111PI 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

2.223 

1.272 

2.352 

1.98 

3.39 

2.57 

1.102 

2.142 

2.462 

0.478 

0.305 

0.986 

0.252 

0.633 

0.443 

0.956 

1.023 

1.083 

0.511 

0.575 

0.688 

0.03012 

0.00768 

0.02332 

0.03204 

0.05115 

0.03174 

0.01142 

0.02203 

0.06002 

0.05762 

0.04333 

0.05572 

0.00051 

0.00381 

0.00277 

0.00611 

0.00595 

0.00795 

0.00379 

0.00629 

0.00783 

Peak Vector Sum 

(mm/sec) 

2.872 

4 .21 

2.78 

1.08 

0.681 

1.26 

0.844 

Air Pressure 

dB(L) 

128.0 

122.4 

120.7 

124.1 

100.0 

110.0 

106.0 

REPORT: MM_P4: PONGSUPAKON/2023/NOVfTABLE 3-7.DOC 



~ 

~ 
0 

.. ., 
fftll'UVl'n'il'JVI 

1. 1.J1noi'IJe11.J11iJi;l-:i,JI::'l'llt.1u~1 

m-:i~1uvimr1i'ie11nJr1)l~ 10 (~el) 

2.ll1110!Vl'i:::1il~flel1.J~t.lfl 

MINING ENVIRONMENT CONSUL TANT CO.,LTD. 

~ f _ ti:! .ct V ~ 4!t 69 f ~ f 4 _Qf' V vnnn1 3-7 (Ylt)) fll';ilU'if.l'Ul'Ylf.l'UHilfll1Y111il1YIU1-HnHY:::l'Yltl'IHU'ti1-:JTIHl'I-Ullil'Utl-:JIJmJ'UU 

4 .ct Q.,I 

IVl0'U'flm'J'il'lVI 

13 Vl(Ji'f;mau 2566 

22 ll.J'lfl(Jt.l 2563 

16 Vl(Jl'f;mat.12563 

22 ll.J'l!Wt.l 2564 

8 Vl(Jl'f;nwu 2564 

25 ll.J'll11.Jt.l 2565 

31 ~i;lli'll.J 2565 

ll'U'lllfl'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

30 

16 

23 

., ., "' 
fHlfll 'aVI 'n'il 'lVI ll'a .:.IOU ff:: !'fl 0 'U 

QJ .q__q CV 

Vl'll'U'flVl'n'il'lVI 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

0.702 

0.448 

0.956 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

0.00468 

0.00862 

0.01783 

Peak Vector Sum 

(mm/sec) 

1.06 

viil'n 'Y14ffl[II m, li111"1 

Air Pressure 

dB(L) 

122.0 
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t.H 
I 

t.H .... 

,. ., 
m:nunnfnvi 

' ' . 
,=f ' - I':!: ,=f QJ QJ 4:!I ~ ' .ct ' ct ,.,Qf QJ 

~ l'H:.tfl 3-7 (~el) fll 'j I lJ'j U1J!flU1JfH1 fll'j m 1 il1~11'j .:J tT'U tT:::lflel'U I ll'lr1.:JflN1'1-UJlilll tl.:Juil ~1J'U 

"' ,. ., 
lv16U'Ylm1il1vl IIU'JllflU 

Frequency 

(Hz) 

., ., "' 
Naf111vi11i11v1m-:raui.f~m0u 

u .c=t~ u 
vl'llU'YIV111il1vl 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

2. u1rnum::lil,J~eiooun (~ei) Transverse <0.254 

<0.254 

<0.254 

.J 
')'Jill 

'lnJlUl'tt~ . 

19 1111nau 2566 

13 'l'Ulfl';mau 2566 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

1ihi'Yl lll~-:i 1~ui1rnmlfui mrnimmm1 ,ilti~, 2566 

<0.254 

<0.254 

<0.254 

1im11m1uuvirn•in:::im111mi'my:::1Yit1u1rlt1mllll~1tl~fllfl (Peak Particle Velocity, PPV) ijrhi-:iu~ 0.254 mm/s ~Ul'U 

Peak Vector Sum 

(mm/sec) 

ulw'n n.:Jffl[nm, 91tlA 

Air Pressure 

dB(L) 
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vi>in ,Nffq-11101 i1 1n'~ 

3.5 
... ,! : 

fll'l1!fl'fl~'ttfltlUll'W'Wl 
'I 

3.5.1 
0 ,,. 

fll'l~l!'W'Wfll'l 

1Jllll1 1:u~-:i l~'U,THJ'Ul"''UVJ tHJ'UCJ1'1Ul'l'U~ ,Jlf1\P1 Mvi1m11~ui1uri1-:iJ1~1~'U 1l1'U1'U 3 mnw 

fit) 1foin1P1::fltl'U'\Jel-:J 1m-:Jfl1'j "Ul" ('Wf1\P1 0446132 \Pl::1'Utltlfl, 1852385 llf'Uel) 111U\Pl::lfifl'Uf1tl'U~1'Ul'li'1'lnir 

1m-:ifl1'J (0445391 1P1::1'Utitifl, 1851845 muei) ufl::111u\Pl::1fiumnf-:i~1'U1-u1'lmfim-:ifl11 (0445486 
~ ~ ~ 

IP1::1'Utltlfl, 1853268 llf'Utl) 11"1::tJflUlTVfWl'l~~'U 1l1'U1'U 2 fffll'W fie) um11$i'U'lrn-:J'Jlllt)'J1Jll1flll11-:Jl'li'1 

1 ~QJ QJ ~ I ¾J g) ~ QI .cl q9/ ~QJ 

1'1Hfl1'J (l'lfl\P1 0445617 IP1::1'Utltlfl, 1852330 llf'Utl) Ufl::1JU'U1\Pl'U'IJU-:J'J11JQ'J\P11'Ul'lff\Pl::1'U\Plfll'iW-:J !\Pl (l'lfl\P1 

0445279 \Pl::1'Utltlfl, 1851682 llf'Uel) 1rlei1'U~ 16 l'l(]ff~fllfl'U 2566 (lU~ 3-6) c;-:Jfl1'Jl~1JU"1::fl1'J11fl'J1::11tl''U 

1~~11'W'Ufl1'.i\P11:IJ:IJ1\Pl'Jl1'U'IJU-:J APHA-AWWA-WEF (Standard Methods for the Examination of Water and 

Wastewater; 21st 
edition, 2005) i-:JUfflP1-:J1fl'WIP11'JH~ 3-8 

' ~ 
.cf ~.c:I, Q: CV ' .et,.c:1, .et. ,! CV CV ' 0 

m'iHYI 3-8 IHJ~.:J11ifl1'ilfl'UVl16tJH 11ifl1'i11fl'i1::'11 1m::tn'i'ifl1Jlffil1'Y'IVl1tltJH'l-n 

., ,. ., 
v1'11Uf111011'l~'lvl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

" ., ' f111!f)'lJOJ'JtlrJH 

gJ ., 

'il1-:J\Plfl 
gJ ., 

'il1-:J\Plfl 

gJ ., 

'il1-:J\Plfl 

... ,! : 

3.5.2 fH'lfll'l1!fl'll~'ttflW.fll'W'Wl 
'I 

., ., ' ~.c:f.Q l mnmrn:r ill't'im MH 'Jfi'llfl11:::'11 

- Electrometric 
, d 

U'l/W'W - Nephelometric 
, d 

U'l/W'W - Dried at I 03-105 °C 

,d 
U'l/W'W - Dried at I 03-105 °C 

, d 
U'l/W'W - EDTA 

,d 
U'l/W'W - Turbidimetric 

l~l.J HCl lli pH<2 - Phenanthroline 

~ " ¾ ~ ~ : 'lg;~ Q 61 S/d .1 d1 
'ill flfll 'j 11m 7::l'ltJfll .flll'l'U 1 ~1\Pl'UUfl ::tJfll .flll'l'Ul \Pl\Pl'U 1J'.i l1fll I flflll'l U-:Jl'l'U l1 l'l'J-:Jfll';j ,Jl'U 1'U 5 

..:t.dtQJd ~ d ~ rl ¾QJ d OQJ 

ffm'U 1:uu1'Ul'l 16 l'l(]ff'ilfllU'U 2566 lJ~flfllrn'J1'il11m1::MtJtuml'l'U11P1-:J\P1111-:il'l 3-9 irn::3-I0 1P11:iJm1P1u 1rn:: 

1w-:i1'Uffr1fl1111m1::11'lmnl'l~'U1fl~ 2 
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443 444 

d <V 1 f 
• ~6ltO\Jl',l1ilfJ1·3ll1 

St.t 'lio~n&ltnoutio-3lm-3nT'i "\Jl" (0446132, 1852385) 

St. mvG1t LfiuurimuJ,uLi1'lmilfl•Hn11 (0445391, 1851845) 

St.a 'HWOltLAOU'tta-3t:i1'UL'U1tntrifl'Hn11 (0445486, 1853268) 

St.• tiu1h,ut1a.;i"11U!)"ltJ;rrnnrm'li'1lflnn11 (0445617, 1852330) 

St.5 tioli1ofut11N"'i1U!)10l1Ut1FIGlt'lUClflLUfJ-31oi (0445279, 1851682) 

ML'IU,'G t,,N\'IRON~lliN'I' CONS l,TAN1' CO., LTO. 3-33 

- ., ., . ., 
V1~11 fl4ff'!mf/1 ll1nlil 

vfuiitf11'3n11 (thtmuuoi-;i~ 30794/15994) 

,htmuum~ 30672/15261 

D ,.ht111utl'm~ 28202/14896 

tht'l'11U'IJG'l':i~ 30745/15502 

[!l '[,-3 liiiiutieH lfl'Hfl1"a 

gls/ tUlli\ll flV F3 -G 



vlir11 rHffl[fllm 0111~ 

pH 

Turbidity 

v.:::toet ~ d 
vl'll'U'l'l~ 'n{l 'Jlfl 11~'11 

V .q Q' ,v ' 

'J'U'l'llfl1J~'JtlfJH 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 Sulfate 

Total Iron : mg/L Fe 

"' Yim 

St.I 

16/11/66 

7.8 

1.37 

<5.0 

250 

140 

18 

0.092 

~ d : 
Ni:lfll'nlfl'11~'11fJW.fll't'l'Ul 

St.2 

16/11/66 

8.0 

9.27 

7.0 

230 

156 

15 

0.50 

St.3 

16/11/66 

7.8 

8.2 

5.0 

235 

260 

15 

0.30 

5.5-9.0 

::;so 

9,000 

,, ,, ' . 
lJ1\Pl'.iil'Uil1vi-:ivh ~'I.Jlt.J'el'eln'illtl lH:Jl'U 1h~t11ffm ~'m1-:J~\Plff7'11mn1 'il'U'U'Vi 2 'VUY. 2539 

5.0-9.0 

lll\Jl'j il'll : 

lll\ll'j i Til' : 

't-U.lltll l1 VJ 

lJ1\Pl '.ii l'WrJfl!i11-Wtl1~h~'U (1h ~1t1'Vl~ 3) 1h~ t11ffflru~ m'.il.ltll'.i~-:i1n~i'ell.J1L'11-:J'lf1;; 'il'U'U~ 8 -w .ff. 2537 

St. I = 'LI'elifl\Pl ~tl'el'U'IJ 'el-:Jlfl'.i-:J tll '.i " 'Ul" 

3.5.3 

St.2 = 'tt1r.J\91 ~1~t1'Ufi'el'U~1'U1-u'1in!Im·-:irm 

St.3 = 'tt1tl\Pl ~l~t.J'U'l1~-:J~l'Ul.,j'71n!Im-:im'.i 

., 
tY'JUf-Hlfll'J1Afl'J1~1'flWill'YfUli:'.i1~U1t1A~e)'l,!l1flfl~flltl'U 2566 q q ~. 

'illtlfl1'.i1 1m1~Mr.Jt1rn1wJ1iu1hwin~ ~ mJU'UtJ-:J im-:irm " 1J l " ' W1J11 ijfll pH , Total 

Suspended Solids llfl~Total Dissolved Solids v~iu1t1t11CVllJ1~ '.iJ lU~tlllfU~ 1flt1il1m1mt1rnfivmiu 

jl jl ' ' 

m~'.iJ1uil1'Vi.:io/i'.i ~ 'I.Jlt1tJt1fl'illt1 innu ~1m.h ~ mr1m ~'Vl'.i1.:i~~m11mrn 'iluufi 2 w .ff. 2539 ri111fufi1 

Turbidity , Total Hardness , Sulfate 1m~ Total Iron lJl~'.iJlUfJ.:J 1li1~t1llf'I.J~fll H 
,=:t, r/ ! j} .c:t I I i/i ~ iJ .c1 QI I 

'illtlfl1'.i1lfl':il~ lf fJtlli11WU 1111fJ~ ~!fl fJU fltl'I.J ffl'I.Jl'IJ 1 fl fl I fl '.i-:J fll'.i llr1 ~ 111fJ~~ lfl fJU 11 rl ·-Hfl'I.J 

1-u'11n~if1Hfl1'.i W1J11 ijfll pH v1'-:i 2 fftll'W~m1'il1~tJ~iUlfltllCVllJl~'.iJ1U~tlllfU~ 1flvi.lllJ1lllit11Jlfit11J 

fl'l.JlJl\Pl'.iJlUrJWfllwJ1H1~u (U'.i ~ lfl'Vl~ 3) ~1:1.JU'.i ~ flll'l'flt11 ~ mrnm'.i~-:i1n~~mmM-:i'lf1~ 'il'U1J~ 8 w .rr. 

2537 ri111f 1Jfll Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate llfl~ 

Total Iron lJ1~'.iJlUfJ-:J,liMn111u~fllH 
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' .. 
.c:t q d o G) ii~ 1 <!I "" 

Vll'H~'YI 3-10 f-Hlfll'iVl'i1il11tl'il~'t'ifJWillVfl-fl !VIYIU UIYltlU'VU]HilflltlU 2566 

. 
~ d o 

Ni.l 111-n 1m 1:: '11fl t1umnn 

I : J. A I : Ji i/ A 

'U0'Ullil'Wll0·:i11'll~'i'U'U1tu 'U0Ullil'U'UtH'il'll~'ivll'U'Ylft 

rivi1-u11m-:mn lil::lUlillllUM1~ 
CV .et d CV I 

'JU'Ylltl'Ulil-;)0fJH 16/11/66 16/11/66 

~ .. ' 
n ~1.Jfl'JllHlfl'IJ'6 ,l1Hl (m.) . 
'.itiuu, (m.) 

12.0 

10.0 

8.2 

0.22 

11 5 

12.0 

10.0 

8.1 

0.26 

180 

pH 6.5-9.2 

Turbidity : NTU 

: mg/L 

20 

Total Dissolved Solids S 1,200 

S 500 

S 250 

S LO 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 

145 

1.9 

160 

2.4 Sulfate 

Total Iron : mg/L Fe 0.058 0.019 

' .. 
Yim 

3.5.4 

1ihi'l'l 1"-ct-:i 1~'U i-:J'.ie1i.mh-1~ flel'U91!'llt'l'l'U~ ,hn~, 2566 

'U'.i t flli'fmt 'l'l'.i1•m f yjt:J7flrnnll'lf7~1rntii-:iu1mfoll 11 e1-:i n1'Yl'U~'Yl~mm.ucti'1mt m'1'.ifll'.iL'U'l'l7-:i1'!f1m'.i 

ri1'Ylfofll'.i ~t1-:i fl'U ~ 1w:nnTHu q''llU!'ltfll'.i~el-:iti'U il.!11 el-:iii-:iu 1~t1elllttl'U~'lJ 'Vj. i'f. 255 1 (tntuCt1el'4 ll'llltJ' -:iq~) 

'illflfll'.i11fl'.il~l1f:Jfl!.fll'Wtl7M~-u '11'U1'U 2 fftll'U fit) tltitl1i'U'Utl.:J'.il'l:JQ'.i'Ull1fl!'Vll.:Jl"1'1 

iflHfll'.i U'f'!~tlt1tl1i'U'ut1-:i'.i1'1:JQ'.i;1-uvil'r~~1-u~muo-:iM viu11 ~n'fi''lfil~~'.i1'il11m1~1-1ijrirn~'l-umrucvf 

m~'.iJl'Uf:Jfl!.fll'Wtl1uwn'f'l~'liu11nfl ~11JU'.i~mfl'm~'Vl'.i1-:J'Vl i''Wmmnn1J'lf1;u"~~-:iu1~ii't11J 1it1-:i 

fi1'Yl-u~11 ~ mnru cvf u " ~m~ '.i m 71-u 'Vl 7-:J1'lfl fll '.i rl111 i' um 71fo-:i n-u;,-u mn1'.i ru ey'll 1m~ nwifo-:i n-u 1 u1i ti-:i 

~-:i111~ii't1m1'.luvh1 'W ,fl'. 255 l (.fllflf--l'W1fl~ 3) ~,;n1'11'U~lflfl!CV1tl'41"11.ltJ'-:ley~ Hlf-:i 2 1:n11il~~'.i1'il11fl'.il~l1 

3.5.5 
., ' 

_ ~ .:t "" d o 6) I .:t I <::i _Of v 
fll'UtJ'HJ'rnl1fJ1JNtlfll'l1!rl'll~firlWill11t!lAU'lf1-:Jl1Nlt!l.llilt!O-:Juilil1JU 

q q 

'illflf-.!"1fll'.i11m1~1-1r:iru.fll'Wtl1'lutlt1'fi'n~~fltl'U'llt1-:i im-:im'.i "u I" 'lmh-:i~N1-um1Juo-:i 

'U'il~'U'Ul$Jti'U'W{lfl';flltl'U 2566 (~1'.il-:J~ 3- ll 1m~iiJ~ 3-7) 'WU11 ijri1 pH , Total Suspended Solids 1m~ 

Total Dissolved Solids ti~i'Wlflfl!CVllJl~'.i!l'U~fi111-u~ 1rlm.11m1ufornvioufium~'.i!l'Utl1i-:i~'.i~UWt1t1fl 

'illfl h-:i-:i1u ~11JU'.i~mfl'm~'Vl'.i1-:i~~n111mrn '1'UU~ 2 'W .i'f . 2539 (.fllflf-.l'U1fl~ 3) ~nfl f -:i~m1'il11m1~1-1 

J:Y1'11'.iUfil Turbidity , Total Hardness , Sulfate 11'1~ Total Iron lJl~'.i!l'WV-:Jllll~fi1'11'U~filH 

'lu ri1-u'Ut1-:Jf-.l'f'lfll'.i 11m 1~1-1 r:i ru.fll'Wtl TH 10~~1~ ou nt1-uN1u1"1'1 'lnii'i m-:im'.i ll'f'l~'H 10~~1~ o-u 

11~-:iN1w"1'1'lmlim-:im'.i 'lmh-:i~Nl'UlJl'il'Wt1-:iu'il~'U'Ul~t1'W'W{lfl'~mou 2566 (~171-:i~ 3-12 , 3-13 mm11'fi'u 

U"1~iil~ 3-8 , 3-9 ~,m\'i'fi'u) 'W'U17 fi1 pH ~~n,i11m1~111~ijri1t1~'lumrucvfm~'.i2Jl'Wf:Jfl!.fll'Wtl1~1~-u 
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,<::r, ~ O QJ I 

\91111l11i'l'.il ::; l1 'ffll'l'Hlfll Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , 

Sulfate 1m::; Total Iron :IJl\91':ijl'UV-:Jilii~n1m-1~~,H 
,, ,, ~ ,, ,, 

ffll1'.i'Uf.JWflWfll1M~'UU'tll!l\Pl'U'UtJ-:J'jl'!:JQ':i'U7!1WVrn1-u'11m-:im':i 1m::;utJUl~'U'UtJ-:J'jl'!:JQ':i 

~l'U'Ylff\Pld''U\Plm~u-:iM imb-:i~~l'U:1J11l'Ut1-:iiJ11~u'U1~tJ'UTitJff~mu'U 2566 (\917':il-:J~ 3-14 , 3-15 \917:1.Jrlwi'U 

1m::;J tJ~ 3-10 , 3-11 \911:IJ'17~i'IJ) 'Vi'U11 i'lf'W~\91':i11l11i'l'.il::;11i'j~7tJQi'U1t1WCV1:IJl\Pl':i2l'l'Uf.JWfll'Vitll'Ul~lft~i~ 

'U71nfl ~1l.Jtl':i::;mrYm::;V111-:iV1f Timmn':irn'lf1~1md~ -:iu 1~~tJ:1J 11tJ-:i 1111-1'U~1-1cimnw CV1uft::;:1J1\Plrnn 

i'W'Vl 7-:J1'1J'7m ':i ri'111f 1Jm'.iifo-:iti'U~7'Uff11i7':iW q'lluft ::; m'.iifo-:i ti'U i'Wt1tJ-:i~ .:i111~~tJ:1J1U'U'Vl'l:l TI. ff . 255 1 (~ 

d dlJJ 'J/ 0 ,1 1JJ 'J/ , 1JJ d i ~ di 'J/ ~ 'l ' ~ i 
rnm1'1':ifllf1N'U1f1'Vl 3) 'VJ 1~f11l1'U~!tlWC\'ltl'4 !ft:IJ\1'.:J'ey~ 11 tJUl-:J l':if1\911:IJ ':il'!:JQ':i 'U'Vi'U'Vl 'IJ''Ul 'U'Utl\Pl'U 'Uf)l'j 

'Qtl1nmvh i!'U ri'11-1 f 1J J1~ml'l:lQ':i 'l'U''U~'U11nfltl1~'U1m::;,tJtl1ii.:i:1J1~:1J 1~uV11-:i1J1li'Vl~m n'l:l7 

~-:iu1~~tJ:1J 1m::; V11-:i 1m-:im':i11::; 'l'i1m':i~~\Pll:1J1~1':i::;1-:iNftm':i\Pl':i11111m1::;11'l'U11~ft::;q~mft 111ri~Nftm::; V1umn 

0 "' 'i' "' lJJ ' ,.j lJJ 'J/ d all 'J/ ~ ~ .'f ' lJJ. I, 
m':i~ll'U'U-:171-l'lltJ-:i 1m-:imrnrn 1:1.J l'VitJ1l ::; 1~1t1'Ulu1-l'lltll,JftTI1-1!71-I 1m::;mu1-11V11-:iun 1'\Jut)J'l-11\PltJ rn 1-1 

tl'Ulfl\91 

., 
3.6 fll'J~l!Ut!fll'Jfl1~~fl,U 

ffll1'.i'lJf)l'j~~\9lllJ\91':i11lfftl'Uf.JWfll'Vi~-:Jll1~~m.J'IJ'eN !fl'j-:J f)l'j") tl'11-1t1i'-:i~v itJ 'U11J'Vl~'1Jfo'l:J1 

• «i «i • 1.d • I c\ 'J/ 
11 ::; V1lf11':if1f1'1:Jltl-:Jf11 ':iluftf11-llluM'U tl-:Jf.JWfll'Viff-:Jll1~fttll.J 'ell-II~ tl-:J:IJ11l 1 f1 f11':i ~11i'.J 1-1 fi1l m ':i l.J'Utl-:J ! fl H f11':i 

1~u11::;'l'i1mrn':i1111~r.iwm'Vimmffi1-1m':immfl m1m111m::;viff'Vl l -:Jft1J ':i::;irnftu-:i 11H«1-1n-::;1V1tJ'U 1m::; 

f.JW fl lTitl 1 'l 1-11~tJ1-lll.J'l:J 1 UlJ 2567 1m::;,i~'l'il':i 1 U-:111-INft f11 ':i tJijm \91 llJl.J 1 \91':i f11 ':i ifo.:i t11-lllcl::;U n'i '1J Nft m ::; 'Vl'U 

~ -:i111~~tJ 1J 1m::; m ':i ~~\Pl l l.J\911111 fftJ'Uf.JWfll'Vi ~ -:iu 1~~tJ 1Jtl ':i::; ~11~tJ1-111J'l:l 1u1-1 2567 mu tJ~ v m :IJ'Q\91 n-11-1 m rn 

,1-1111-11m::; m '.i mi'.itJ-:iu i rl1,! n-:i11-11-1 fommm::;uN1-1 V1 f Vi u1 m 1i':i rn'IJ'1~1m::;~ -:iu 1~ ~tJ:IJ 1m::; m.hu.:i1'U 'Vi 

11'u1-u'tJ.:J i~f 'U'Vl':i l'U~tl i tJ 

MINING ENV IRONMENT CONSULTANT CO., LTD. 3-36 REPORT: MM_P4: PONGSUPAKON/2023/NOV/CHA PTER3.DOC 



' ., ' 
c.t _I':! ct Q d O ' V ~ 1 ' ct' .ct 

Vll'H.:.IYI 3-11 IU':it.llJIYl£JlJfHlfll1Vl'flil11fl11:::'11flW.fllfi'l-n1HlvlflVl:::fl0U'lJ0-l!m-lfll1 "lJl" \!'111-lYIHlUlllilUO-l 

CV .c:i CS' CV I 

'J'U'Yllfl\JVl'JtltlH 

ll.J'lfltl'U 2563 

'V'l(Jff;flltl'U 2563 

ll.J'lfltl'U 2564 

'V'l(Jff;flltl'U 2564 

ll.J'lfltl'U 2565 

'V'lqR;flltl'U 2565 

ll.J'hlltl'U 2566 

'V'l(Jff;flltl'U 2566 

mm t rn 

,,j 
Yllll 

pH 

7.6 

7.8 

8.0 

8. 1 

7.9 

8.0 

8.2 

7.8 

S.S-9.0 

Turbidity 

(NTU) 

1.89 

3.09 

6.85 

6.0 

3.03 

0.88 

1.81 

1.37 

. 
ifomYu . 

.. ' Ni:lfl l'JVI 'J'J'll'J lfl'Jl::: 'H 

Total Suspended Total Dissolved Total Hardness 

Solids (mg/L) 

ND 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

Solids (mg/L) 

168 

188 

214 

208 

124 

2 14 

156 

250 

9,000 

30 

50 

45 

65 

30 

120 

50 

140 

u111'1'1 i:u-d-:i 1~uiTrnu1rl'ul'l flowir"u'\111-1\Pl ~1n~. 2566 

Sulfate 

(mg/L SOJ 

32.6 

68.7 

72. 1 

43 

34 

30 

37 

18 

m1t'.iil'UJ1vi'-:i~'.i ::;uwoomnn b-:i-:i1u 1h:::mrYm::;m1-:it11tmMmrn 'il'lJ'IJ~ 2 VI.ff. 2539 

ND = Not Detectable 

Total lron 

(mg/L Fe) 

0.029 

0.107 

0.004 

0.06 1 

0.047 

0.085 

0.161 

0.092 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

pH 

1Jlfnll'U = 9.0 

-----------------------~~----------------------------------------------------7.6 7.8 ' 8·1 7.9 8.0 8.2 7.8 

n 

11J.O. 63 'l'l.0.63 11J.O. 64 'l'C.O. 64 11J.O. 65 'l't.O. 65 111.0. 66 'l'C.O. 66 

Turbidity 
NTU 

6.85 
6.0 

3.09 3.03 
1.89 1.81 1.37 0.88 

111.D. 63 'N.O. 63 111.D. 64 'N.D. 64 111.D. 65 'N.D. 65 111.D. 66 'N.D. 66 

110 mg/L 

100 

Total Suspended Solids 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

1Jlfl1!1'U ~50 mwf, ----------------------------------------------------------------------------

<5.0 <5.0 <S.0 <S.0 <S.0 <S.0 <S.0 
ND 

111.D . 63 'N .D. 63 llJ.D.64 'N.D. 64 111 .D. 65 'N.D. 65 111.D. 66 'N.D. 66 

. ' • .I .I':! .. Q i o I V ~ , I .. I 

011n1u·mmflt11JUffvt'1Ntrn11\il11;,11fl11::'t1fJWlll't'fl-n1J6vttllil::Ot1U'Ut1'11t11'1m1 11u1" U'll1'1'YIN1U 

3Jl0'1ifo~UU 

't13Jltll't1fl : ND = Not Detectable 
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vi tin mliqmn, i1ri11 

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

mg/L Total Dissolved Solids 
_ _ _ _ _ _ _ _ _ _ _ JIUl1fl\l ~3,000 mg/L __ _ ______________________________ _ ____ __ __________ _ _ _ _ _ 

800 
600 
400 
200 

0 

168 

ltJ.11. 63 

mg/LCaC0
3 

800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
150 
100 
so 
0 

ltJ,IJ. 63 

100 
mg/L SO• 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

ltJ,11, 63 

188 

'1'1.11. 63 

'1'1 .11. 63 

68.7 

'1'1.11 . 63 

MINING BNVIRONMENT CONSULTANT CO., LTD. 

214 

Iii.II. 64 

IJl.ll. 64 

72.1 

IJl.ll.64 

208 124 214 156 250 

'1'1.11 . 64 IJl.!I. 65 'l'l.fl. 65 ltJ.fJ. 66 'l'l.!I. 66 

Total Hardness 

120 140 

'l'I.IJ.64 m .lJ.65 'l'I.IJ.65 IJl ,11.66 '1'1.IJ.66 

Sulfate 

34 
37 

'l'I .IJ.64 IJI.IJ. 65 'l'l,ll. 65 IJl.ll. 66 'l'l ,ll,66 
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5 
mg/LFe Total Iron 

4 

3 

2 

0.029 0.107 0.004 0.061 0.047 0.085 0.161 0.092 

0 
___, 

liJ.!I. 63 'l'I.D. 63 lil.D. 64 'l'l.!I. 64 liJ.!I. 65 'l'l.!I. 65 Iii.II . 66 'l'l.!l. 66 
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v;~.., r,.:,ffttnm, d1flA 
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.ct -~ .ct ,C!lt, d o 11 .ct t t 11 ~ ~ 1 1 '°' 1 

vnnn1 3-12 l1J'lfJ1Jl't'lfJ'UHt'ltn'Hll"nil11fl'll:::'HflWill'Vfln'H1fJg):::lflfJ'Ufltl'UHl'Ul'Ul lflt'I lfl'l'1fll'l 'U111'1't1Hl'Ulll 

,v ,di d ,v I 

'J'UfllfltJ\ll'J0fJ1.:J 

11Jllltl'U 2563 

VH)rY1ifrn.1u 2563 

11Jllltl'U 2564 

VH)ff;f11£J'U 2564 

11J'lfl£J'U 2565 

Vl()ff;f11tl'U 2565 

llJlJltl'U 2566 

Vl()ff;f11tl'U 2566 

ill\ll1§1'U 

pH 

7.6 

7.8 

7.7 

8.0 

8.2 

7.9 

8. 1 

8.0 

5.0-9.0 

Turbidity 

(NTU) 

1.08 

4.93 

6.62 

11.7 

3.37 

8.23 

I I.I 

9.27 

. 
... _... .., 

il'U0'11Jilil'U'U . 
"' ' Nill111\ll 1'Jil'J ltnl::: tt 

Total Suspended Total Dissolved Total Hardness 

Solids (mg/L) 

0.8 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

13.4 

7.0 

Solids (mg/L) 

252 

248 

294 

292 

232 

312 

290 

230 

(mg/LCaCOJ 

100 

130 

105 

155 

11 5 

230 

120 

156 

1Ihi'l'l 1:1J~'1 t~'U1Tniimlul'i' ffe:iw!i'mt'l'l'U~ ~,n~. 2566 

Sulfate 

(mg/L SOJ 

79.8 

0.58 

40.4 

16 

24 

10 

29 

15 

Total Iron 

(mg/L Fe) 

0.044 

0.240 

0.190 

0.066 

0.080 

0.266 

0.218 

0.50 

m~'iil'UrJflrnw-n.i1th~u (1.h:::m'l'l~ 3) 1.h:::mffriw:::m'i:1Jf11'i~'11n~~o:1Ju'l1'1'lfl~ 'info~ 8 vrn. 2537 
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9 

8 

7 

6 

5 

4 

3 • 

2 

0 

NTU 
26 
24 
22 
20 
18 
16 
14 
12 
JO 
8 
6 
4 
2 
0 

)11fl1§1U - s.o 

1)1.fl. 63 

1.08 

1)1.tJ. 63 

110 mg/L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 0.8 

0 

Iii.II . 63 

'l't.!J.63 

4.93 

'l'l.!J. 63 

'1'1.!J . 63 

v,lin 1u.+1[mn, 41/it1 • 

pH 

Ul.11. 64 'l'U:J. 64 'l'l.!1.6S Ul.!1.66 '1'1.!J. 66 

Turbidity 

11.7 11.1 

8.23 
9.27 

6.62 

3.37 

ISUJ. 64 '1'1 .!J. 64 ISUJ . 6S 'l'l .!I. 6S IIUJ. 66 'l'l.!J. 66 

Total Suspended Solids 

13.4 

1)1.!J. 64 'l'l.!J. 64 1ii.11. 6S 'l'l.!I. 6S 1)1.!J. 66 '1'1.!J. 66 

. ., . 
. I.. ..I .I';! .. "' d o V .. I I V 'I !c"i' , I .. 

Jufl 3-8 fl'ilnl u'itJ'I.JlfltJ'I.Jllff~l:.tNtlfll'J'Vl'J'1il11fl11:l:'11tJWill'Vi'U l'H1tJVl:l:lfltJ'U flt)'UNl'Ul'lll Im, I fl'j .:jfll'j 'U 'V1.:lfl 

r-hui.i,a.:iu;i~uu 
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3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

800 
600 
400 
200 

0 

mg/L 

252 

nui.63 

mg/LCaCO3 

260 
240 

220 
200 

180 
160 
[40 

120 
100 

80 
60 
40 
20 

0 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Iii.fl. 63 

mg/LSO4 

79.8 

lil.!l, 63 

248 

'l'Ul. 63 

'l't.!l. 63 

0.58 

'1'1.tl. 63 

MINING ENVIRONMENT CONSULTANT CO .. LTD. 

294 

lil.!l. 64 

Iii.fl. 64 

40.4 

Iii.ti. 64 

Total Dissolved Solids 

292 232 312 290 230 

'l't.fl. 64 Iii.fl. 65 'l't.fl. 65 lil.!l. 6~ 'l't.!l. 66 

Total Hardness 

230 

'l'Ul.64 IU.tl. 65 'l't.!l. 65 IU,fl. 66 '1'1.tl. 66 

Sulfate 

'l't.!l. 64 l)J.tJ.65 '1'1.tl. 65 IU.tl. 66 'l't.fl. 66 

_1..i ' 
JU't'I 3-8 (~8) 
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vnl'11 ffllffnln, e1n11 

mg/L Fe Total Iron 
5 

4 

3 

2 

0.50 
0.240 0.190 0.066 0.080 

0.266 0.218 
0.044 

0 

lil.!l. 63 'l'UJ . 63 Ill.ti. 64 'l'Ul. 64 lil.!l. 65 'l'Ul. 65 lll.!l. 66 'l't.!l. 66 

at.I~ 3-8 (At>) 
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fll''fl-:J'YI 3-13 I U'nl1Jl'YIU1JNi.1 fll ':i fl ':i1 il11fl':il::: 'Ylflt\lil l'f'fUl'Yl1Ufl:::lflUU'Yli.1-:Jf.llUI 'll l lfU1 I fl':i-:Jfll':i U'lf 1-:J'YINlU ill 

CV -=t A' CV I 

'J'U'rllfltJ\ll'J0tlH 

ll.J'lflEJ'U 2563 

'VU]fl'~fllEJ'U 2563 

ll.J'lflEJ'U 2564 

'VHlfl'~fllEJ'U 2564 

ll.J'lflEJ'U 2565 

'VH]i'l~fllEJ'U 2565 

ll.J'lflEJ'U 2566 

'VH]i'l~fllEJ'U 2566 

inmirn 

.,j 
nm 

J.Jlfl':iflU 

pH 

7.6 

7.9 

7.8 

8.0 

7.7 

7.9 

8.0 

7.8 

5.0-9.0 

Turbidity 

(NTU) 

1.57 

10.0 

8.39 

11 .6 

2.54 

3.68 

1.23 

8.2 

. 
... -"' .., i1UfNUil~1JU 

"' ' f.Hlfll 'lVI 'nil 'J lml~'t1 

Total Suspended Total Dissolved Total Hardness 

Solids (mg/L) 

1.6 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

15.4 

5.0 

Solids (mg/L) 

236 

244 

280 

296 

272 

3 10 

256 

235 

(mg/LCaCO:i) 

110 

48 

95 

215 

110 

215 

85 

260 

u11f'l'l llJ~.:J 1ilJ i 1rnimrlJ'Vl fltllJ'lfftU'l'llJ'fl i,ti~, 2566 

Sulfate 

(mg/L SOJ 

80.6 

0.18 

37.2 

15 

22 

6.1 

30 

15 

Total Iron 

(mg/L Fe) 

0.063 

0.401 

0.147 

1.59 

0.133 

0.204 

0.504 

0.30 

1J1~'.i j llJfJf.Ufll'l'ltl1~1~1-J (1h:::m'l'l~ 3) 1h~mfft1ru~mrnm'.i~.:iu1~~tJ1Ju11.:i•1n~ 'i1'1.J'LJ~ 8 'l'l.ff. 2537 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

60 
55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
0 

NTU 

110 mg/L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

pH 

illfl'Jfl'U = 9.0 

11,11r1 "~liq-mn, 41mi 

u u ~ u u " u 
~ n - - - - - -

"1'11fl'U = 5.0 

lil.lJ. 63 'l'UJ.63 llJ.tJ. 64 'l'UJ.64 IJJ,IJ. 65 fl.!J. 65 Iii.II. 66 '1'1.11. 66 

Turbidity 

11.6 10.0 8.39 8.2 

1.57 2.54 3.68 
1.23 

IJJ.!J. 63 fl.II. 63 IJJ,fl. 64 'l'UJ.64 IIJ.11. 65 'l'I.IJ . 65 IJJ.!J. 66 fl.ll . 66 

Total Suspended Solids 

15.4 

1.6 

Iii.II. 63 'l'l.!J. 63 IJJ,11. 64 'l'I.IJ. 64 IIJ.!J. 65 'l'l.!J. 65 IJJ.!J. 66 'l'l.!J. 66 

. .. . 
tl <t • .I .I':! <t ~ d o 91 <t v , 91 'I ~ , , <t J YI 3-9 fl''nnlu'UJll!YltlllUff~,3NlHl11Vl'nil11fl"jl!::'t1fJW.fll'Vfl.n't11tJVl:::lfltJ'U't1tl·u.ll\W\ll !flt! lfl'Hfll'i 'U'll1'3YI 

r-l1'Ui110,3ifo~u"" 
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3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

800 
600 
400 
200 

0 

mg/L 

236 

m.11.63 

mg/LCaco, 

260 

240 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

lil.ll.63 

mg/LSO, 

80.6 

lil.!J.63 

244 

'11.11. 63 

0.18 

'11.!J. 63 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

280 

ISi.ii. 64 

Iii.II. 64 

37.2 

lil.11.64 

Total Dissolved Solids 

296 272 310 256 235 

'11.11. 64 Iii.II. 65 '11 .11. 65 ISi .ii. 66 '11.11. 66 

Total Hardness 260 

'11.11. 64 m.o. 65 '11.11. 65 lil.!J.66 '11.11. 66 

Sulfate 

30 

22 
15 

'l'i.!J.64 Iii.II. 65 'l'l.!J.65 lil.!J.66 'l'i.!J.66 

Jtl~ 3-9 (gjtl) 
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5 
mg/LFe Total Iron 

4 

2 I.S9 

0.401 
0.063 

O.S04 
0.133 0.204 0.30 

0 

ISJ.tl, 63 'l'l.tl. 63 ISJ.!J. 64 'l'l.!l. 64 ISJ.!J. 6S 'l'l.!l. 6S 1)1.!J. 66 'l'l.!J. 66 
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\11l'JH'YI 3-14 IU'i£J'Ul'Yl£J'Uf-H'I fll'ilil'i1'111fl'il~'tttJWill'VfUl'Ufl'Ull11U 'llfl~'illl.Q'i'U'il1tu'Yll~l 'Ill t fl'i~fll'i \!'111~'YI 

u,::f,d Cl-' l 

'J'U'YUtl\Jlll 'HltlH 

llJ'lflf.J'U 2563 

'VH]ff~tllf.J'U 2563 

llJ'lflf.J'U 2564 

~(]ff~tllf.J'U 2564 

llJlJlf.J'U 25 65 

~(]ff~tllf.J'U 2565 

llJlJlf.J'U 2566 

~(]ff~tllf.J'U 2566 

mm§ rn 

.; 
'tUJl 

f 4 if V mmnf!ut1~ 99uu . 
.. t 

Ni:ltl 111ll 'l'J'll 'J!fl 11::'11 

pH Turbidity Total Dissolved Total Hardness Sulfate (mg/L Total Iron 

(NTU) Solids (mg/L) (mg/L CaCO3) SOJ (mg/L Fe) 

7.5 1.12 224 85 8.44 0 .063 

7.8 9.93 344 185 0.54 0.450 

7.7 2.32 2 12 120 2.92 0. 157 

7.9 13. 1 252 90 0.6 0. 176 

7.7 1.64 204 120 3.6 0. 104 

7.8 0 .37 236 145 1.9 0.090 

8.0 0.70 178 100 3.5 <0.005 

8.2 0.22 11 5 145 1.9 0.058 

6.5-9.2 20 ::; 1,200 ::; 500 ::; 250 ::; 1.0 

'l.J~'hl'Vl 1:1Ji1.:i t~'I..I hnn.mr'l..l'l'l fltlWllmt'Vl'I..I~ ,\'1n~ , 2566 

'lh:::mi'fm :::'Vl'.i1.:!'Vli'~f.J l fl 'Hi'.i'.ilJ'lfl~m1:::~ ·:itt 1~ir tllJ t1 tl.:J fi l'l'l'U~'l'l~fltflrucnm,:::m~'.itll'.i i'W'Vll.:J1'lfl tll'.i 

ff l 'l'lfofll '.i ~tl.:Jfl'l..l~l'Uffllmruey'\Jtti1 ::: fll'.i1fo.:in'U iut1t1.:i~.:itn~irt1:1Jtrl'Wvh1 vrn. 2551 (tflillctl'e:1'4 iii:1.Jey.:iey~) 
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10 

9 

8 

7 

6 

s 
4 

3 

2 

I 

0 

NTU 

7.5 -

lil.D.63 

7.7 -

'II.D.63 lll.D.64 

pH 

7.9 - ..!..:l.. 7.8 -
8.2 -

ii11111n • U 

'II.D.64 lll.D.65 '11.D. 65 lll.D.66 '11.D. 66 

Turbidity 
20 ....................................................................................................................................................................................................... . 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

1.12 

lll.D. 63 

9.93 

2.32 

'11.D. 63 lll.D.64 

13.1 

1.64 
0.70 0.22 

'11.D. 64 lll .D.65 '11.D. 65 lll.D.66 '11.D. 66 

ttlfl'JfTU : 1.h::mi'l'm::'Vln•n1i'vw1mn11lJ'lll~1m::;~-:i1mnfolJ 110-:i fi1'11'U'1'11"'mnw'l'lull::m~mm1um-:ii'll1m1 

d1'11fonm~o-:itiu~1uir1nnw it'Uull::nn,,o-:itiu 1 u1io-:i~ •:ut 1,i~olJ1~u~11 YI.ff. 2551 

(lflW'l'IO\I i'cllJ\1-:iq,i) 

_t.et _I':! di "' d = I = Ji "' !II~ JUYI 3-10 llff~-!lfll"il1J"itl1.Jlfltl1.JNt,OT'IVl"f1\l11fl'Jl::'t1tJtl.llll'W\fllJO'UlVl'U'lltH'Jl14Q"Ill'H1tl.lflHl'lll lfl"I-!lfll"i 

' , I di I di _'f U 

'U'V1-!IYINl'Utllfl-!llJ\l11.J'U 
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mg/L Total Dissolved Solids 
1,200 

1,000 

......... Ulfl1111l • .t,l00mg/L ......................... .. .. ............. ........ ... .. ................................................................................ .............. .......... . 

800 

600 

400 

200 

IIUl.63 

mg/L as CaCO3 

800 

700 

344 

'11.b. 63 

600 

500 
Ulfl11111 • 500 mg/Las CaCO3 

400 

300 

200 

100 

0 

85 

m.o.63 

185 

'II.0.63 

IU.0.64 

120 

IU.b.64 

'l't0.64 IU.0.65 '11.0. 65 IU.b.66 '11 .0. 66 

Total Hardness 

145 145 
90 120 100 

'11.b. 64 ,u.n. 65 '11.D. 65 IU.D. 66 '11.0. 66 

i.11V11fl'U 1h:::mf1m:::V111.:iV1i'Yir.11m1i1rn'!f1~1m:::~-:um1n'mJ 1iv.:i nrnu~11iimmu'l'i'11n:::,m11fmLuV11.:i1'!f1m1 

ri1Mfonm1v.:inu~1mn1iuwq'll1m:::m1~v.:inu'l.u1iv.:i~.:i111~n'mJ1~uvh1 'Vi .1'1. 2551 

(lflW'l'lfl'I.I 1mJ'a-.:iq") 

at.I~ 3-10 (AEI) 
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mg/L Sulfate 
250 •••••••.............. ••••. •••. lllfl1flll • 250 mg/L· •••• ••·••• •·· ·•• ••••••• • •• ••••••• •••• •• •••• •••• • ••••••• ••••• ••• •• •• ••• •• ••• •••••• ••• ••••• •••• •••••••• ••••• ••• ••• ••• • •••• ••• • ••••• •••••• ••·••· · 

200 

ISO 

100 

so 

1.3 
1.2 

mg/L 

8.44 0.54 2.92 -
lll.D. 63 1'1.D. 63 lll .D. 64 

I.I m1111111 • 1.0 m g/L 

0.6 3.6 1.9 3.S 1.9 

1'1.D.64 m.o. 65 1'1.D. 65 lll .D. 66 1'1.D. 66 

Total Iron 

1.0 ················"·'··················· ·································································"" · ······ ···············"·"·· ··············""'· ··········"·"" ······· ·············· ···· 
0.9 
0.8 
0.7 

0.6 0.450 
o.s 
0.4 
0.3 
0.2 
0.1 
o.o 

m.o.63 1'1.D. 63 lll.D. 64 1'1 .D. 64 

<0.00S 
0.058 

lll,D. 65 1'1.D. 65 lll .D. 66 1'1 .D. 66 

'J.11V11fl'U 1h::mflm::m1-n1f vw1m1i'i'ilJ'lfl~Ut1::~-:m1'1n01J 110~ f11l1'U'1l1~mmucnun::1J1~'ifmium~i 'lf1fl1 'i 

drni'1Jm'i11V~f1'U~1'U 1.Y11i1'itU'tJ''lllltltfm11o~n'U i u110~~~111"no1J1rluvh1 'Vi. ff. 2551 

(mrucnv" 1t11Jij~'tJ''1) 

' ,J .. I J fl3-10(9lt>) 
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,::t _ f':! .e:t .q d : f : J1 ii .q v l::f. 1 ii, I ..; 

Vll'H-3'YI 3-15 I 1J 'itl1Jl'Yltl1J N 1:1 fll'i Vl'l 1 il11 fl'i 1:::: 'ttfl Will't'fU 11JO'U lVl'U 'IJ 0-:J'Htl t:)'i Yll'U'Ylft Vl::::1'UVI fl! ilU-3 VI 'U'll 1-:J'YI 

OJ ~ q' IV ' 

'JU'Yllfl\JVl'HltlH 

llJ 'lfl£J'W 2563 

Vlt]ff~fl7£J'W 2563 

llJ'lfl£J'W 2564 

Vlt]l'Y~fl1£J'W 2564 

llJ'lfl£J'W 2565 

Vltjl'Y~fl1£J'W 2565 

llJ1JlV'W 2566 

Vlt]l'Y~fl7£J'W 2566 

mm9rn 

.. 
'Vllll 

pH 

7,7 

7,6 

7,8 

7,9 

7.8 

7.7 

7.9 

8.1 

6.5-9.2 

Turbidity 

(NTU) 

0.90 

4.76 

2.54 

9.1 

1.55 

0.53 

4.24 

0.26 

20 

Hl'Utllil'UO-:JtfoiJU'U 

.. ' fli.lfl l'l\ll 1'Hl'J lfl'll:::'11 

Total Dissolved Total Hardness 

Solids (mg/L) 

246 

348 

222 

356 

212 

234 

188 

180 

~ 1,200 

(mg/LCaCOJ 

95 

220 

115 

230 

130 

140 

65 

160 

~ 500 

'lJ11:T'Vl 
1
h.Jii-:i 1~'W 1-:rHJ'Wtrl'in, fltiwu'mt'Vl'W~ i1n~, 2566 

Sulfate (mg/L 

SOJ 

1.02 

0.3 1 

88.8 

0.5 

l.O 

1.6 

5.2 

2.4 

~ 250 

·1.h ::: mr1m:::m1-:i'Vlf vw1m'li':i':ilJ'l/1~m1::::~ -:i111~i tilJ ii ti-:i ti111t.I~'l1~ mnrucvfm1:::m ~rrn11 L'W'Vl1-:ii'll1m1 

Total Iron 

(mg/L Fe) 

0.093 

0.308 

<0.005 

0.323 

0.061 

0.1 23 

0.161 

0.0 19 

~ 1.0 

ff1'11f 'lJm':i ,!ti-:in'W ~l'W ffl'lil':i fU"J''Ull'1:::m':i,!ti-:itl'W l'Wliti-:i~-:itn~ itilJti:l'Wvhi vrn. 255 1 (tnrucvf tl'4 !'1lJ\)'-:J"J'~) 
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10 

9 

8 

7 

6 

5 

4 

3 • 

I 

0 

NTU 

7.7 - 7.6 7.8 --

'It.II. 63 1)1.11.64 

pH 

)11911f1)1 • 9.2 

7.9 - ..2:!. 7.7 -
8.1 -

II 911f1\1 • 6.5 

'l't.11.64 1)1.11.65 'It.II. 65 1)1.11. 66 'It .II. 66 

Turbidity 
20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

...... )11"1fl\l • 20 NTU ........ ............... ......................... ....................................................................................................................... , 

9.1 

4.76 4.24 
2.54 

0.90 1.55 0.53 0.26 

1)1.11.63 'l't .11.63 1)1.11. 64 'It.II. 64 1)1.11.65 'It.II. 65 111.11.66 'l't .11.66 

tlllll1fl'U 
_1 a., A 4 .Y .;,, 0 QI o' GI A 

1J'.i::mffm::'t'ln.:imvw1n-rn'.irn'lf19\un::1:Y.:i111'11H>lJ m>.:i m'l1U'1'11nmnruCV11m::m91'.im'.i 1'U't17.:J1'!17m'.i 

., _9/ ., !,I _9/ ., i ,. .,: .1' cl "' 
ri111rnmrnv~nu '17'U ff11i7'.i W 'Q''Ullcl::m'.iuti~nu u1 rn~mu 1'1t1timiluvn1 'V'l. ff. 2551 

(I fl tlJ 'l1 ti '4 'fo 1J u ~ -ey") 

... IJ _f'.! cf. ~ d : , : .I ~ ~ u .ct Slil 
Jufl 3-11 Uffvl-3fl1'Hu"itl1Jlfltl1JNflfl1Wl11\111fl11::'ttfJW111'Vt'U11J6'1-!11ll'U'IJ6-311l::lt)"ii>ll'Uflftlll::1'Ulllflliltl-319l 

' , ' ... ' "'I _., ., 
'U'll1-3f1Nl'Utlltl-3u\li1J'U 
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1,200 

1,000 

800 

600 

400 

200 

mg/L 

111.D, 63 

mg/L as CaCO3 

800 

700 

lflft1f1'11 • 1,200 ms/I, 

348 

11.D. 63 

600 

500 

400 

300 

200 

100 

111fl1f1'11 • 500 mg/Las caco, 

220 

95 

0 

111.D. 63 11.D. 63 

111.D.64 

115 

111.D.64 

Total Dissolved Solids 

356 

11.D. 64 111.D.65 11.D. 65 111.D.66 11,D. 66 

Total Hardness 

230 

130 140 
160 

65 

11,D, 64 111.D. 65 11.D. 65 111.D. 66 11.D. 66 

1Jltr11fl'U th:::ml'fmi::'l'll 'N'l'lf'Vlfl1flltilrn'l11~11€11::~-m1f1nVJJ tiv.:i n1'11'Uf1'11~fUmUC)111€11::lJ111lfm1'U'l'11.:!1'111f111 

QI _,t QI ii -" °' ~ ,A ~ ii d ~ 
fl1l111Jfl1'rnf.l.:1 fl'U ~1'1.HY11i1:itu 'Q''IJUll~fl1'rnf.lslfl'W I 'Ul1f.lslff s1U1~llf.JJJIU'U fill 'Vi. fl. 2551 

cmrucvi'0'll i'clJJu.:i-ey~) 
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250 

200 

150 

100 

50 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

mg/L 

mg/L 

lllVl'tfl\! 

lnfl11lll • 250 mg/L 
Sulfate 

88.8 

1.02 0.31 0.5 1.0 1.6 5.2 2.4 

lll.O. 63 'l't.O. 63 lll .0.64 'l't.0. 64 lll.O. 65 '1'1.0 . 65 lll .0.66 'l'I.0.66 

Total Iron 

0.308 0.323 

<0.005 0.019 

lll.0.63 '1'1.0. 63 lll .0.64 'l'I.0.64 lll.O. 65 'l'I.0. 65 lll.0.66 '1'1.0. 66 

1.h::mffm::'1'1':i1-.3'1'17'Vitnm'.5':i':ilJ'lfl~un::~-m1~~vlJ 1iv-.3 nTtt'U~'l1iimmuevi'un::m~1m1iu'l'l1-.31'!f1m1 

rirni'um1fftmiurf1uff1Tilltu'fl''llUcl::fmfft1-.3fiu1u11ti-.3~-.3111flrl'mJ1~uvhJ vtfl. 2551 

(lntu't'lt1'4 imJ~sl'fl'fl) 
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f11:W L 1-!!.:i7'L!'e)\J\'11Vln'S'Sl.l 
' 

m.J'W'Vf'a:::11:IJ~ b LL'1J1-!1~'1'WGJ71'Vl 

... L'U\J\17'lJL'\111 fl1-:JL'Vl'W"1 mo~oo 

m ~ J.lCltl'1tlU '19~ti . 
' 

L~e)-!I ~ e)e)1~VIU-!l~e)f ,A'U'V1::: L 'U cl'U"1eJ-!!tlflu~milLfl11:::~ be.lfl6ll'U 

LicJ'U f)'j'j1Jfl1'S~-:5'\ilfl1'j 'U~~'Vl LB'Whle.l'UW'U°l'l bbeJ'W~ LLi;'l'lJe)'j7\Jle)~ '11fl\il 

B1-:it'1-:i ®· !'i1•1mt~Y1:::L'UcJ'U/~e.J01~V1u.:i~0e:i~GJ1\Jlt'U'Yltb'Ucl'Wie.J-1tliji!~n111bfl11t'l-1belfl'lJ'W 

'1'11'tJvi ~ L1Jt!11cl'U l!:J<tbct 

h 'Vl'W-!l~el'U~,;-VI LB'Ub"l'Sel'UW'Wvi Lb€l'W~ Lbi;'l'U017\Jlel~ '.J1fl\il Li;'l'IJ~ EN oorn/leld:'.b«'. 
., .,j 

M'l'W'\/1 ~ Ll.Jt!l7cl'W l!l<tb<s:'. 

m. 'Vl'W-!l~tl'U~,;-Vl LB'Uhrnuw'Uvi Lb'€)'Uv1 Lbi;'l'\Je)'j7\Jltl~ '.J7flv1 bi;'l'1J~ EN ood:'./l!Jd:'.bes'. 
.., .,j 

anwVl lei~ Ll.l'l:11cJ'U leld:'.br.:'. 

~ -!l~~-!!:IJ1~1 cl L eJ fl ?171 LL 'U'UV17 cJVl'W-!l~er¥'U ~ m:n ~t'W'Vlt b 'U cJ'W~eJ-!!U~~ fl111 Lm1:::~b eJ fl"tf'W 

'U~~Vl LStJb"J'je)'\.JL~tJ'Vl LLe.J'U~ bLa'Ue:J'S1\Jle.J~ -ii1n\il '17\J1'U lei LL~'U 

~m.1vru-:i~€J~-51-:it1-:i m l!J LL61::: m u~~'Vl dh.111-se:i'UL~'ilvi LLEl'U~ LL"1UB'S1\vle:J~ '1111\il 'IJO~el 

e)1~\1'W-:J~e)i"\Jt-u'V1:::L 'UEJ'W""B-:JU~\mf1711Lm1:::ibe.lfl'lJ'U La'U'V1::L 'Utl'W 1-ol!,ri ?1'11'W~i-:iLG'l'U~ <i'.o •1rnm~cJ,!j 

Li'.ie:J-!!tJ'U'Vli I~ c.itn vi°1'UG'l\J\'11\il'U1nl 'eJ7LfleJL:Wel.:i'U'U'Vl'U~ ~-!IV!1\ill.!tJVl'U~ ~e)f)'Sl.JL'S-!l-!11'Uel\Jl'11'\llfl'S'j:IJ i1'W 
', -~ 1 , 1 

m:1Jh.:i-:i1'W~\;1G'l7vtm111-w'11-sru1LL~11~u~,;-'Vl Li5ub-seiuL"'UY1 Lbel'UIA' LLrt'UeJ17\J\B~ ~111\il 

~'i:lm~vru-:i~tii'u~'I.J'YltLDt1'U~t1-:itlij~rm1Ll'l'n::"1-1LeJn'lJu L\ilt1iJv-:ir1,.h:::neJuvi'-:iiJ 

f1. ~fl1'Ulil:W~LLG'l""el--,tJ{jU9ifl711Lm7:::'l-1 

m) 'W1tl1~cJt ihm1 
19) 'W1-!lr.'f1'H)~?l1 'V11-!IG'l1'1i 

tn) 'W1cJ'Wi°it!ll ~Gl'W1fl 
~) U1-!!?111~b l'l~L'W\vl'S 

"U. L~1V!iJ1~\J1:::'<6°1ieJ--,,Jfi,j'~f1111Lfl"S7:::'l-1 

m) 'U1-!1?111L~'W~~ Wt.!fiLLf11 

\!,) 'LJ1._'jr.'f11Li.'f1'Hli~ Li'.lt1-:i'V11 

tn) t.!1-!!?111W'U11mru LL~:IJ\il11 

a:) 'W1-:i~11i~m ·~'Urnit:J-:i ... ' 
ct) 'W1-:!r.'f7TW\il"1'UV ~-!l'Vl€M 

b) 'U1~i;'!11-X'1.1~\;11 Lf1~nl.11 

gi1) "W1.:1~11w'lJ~ 1~?1n'1 . 
~) 'W1-!1~11~~f11 atjLV'W 'Vl~L'UcJt.11.G'l'!l~ 1-ol!:J~-'1-~~~~ 

fl. 'lJel'U'U1cJ~7"S1J6l'W~mv1fo.ff'U'Vl~L'Utl'ULITTLfl'S7~V!,'UJ1L~cJ '17'U1'U ®<t' 'S7tlf11';i 
' . 

~1l.Jili._'j~"1.:11J1(j)'Jfj 



Vl'U-:J~eJ\:l'U'IJ,0..i:;VllJvle)1!:J 1 'W1'U~ me;:; LUl!i1 cl 'W lvcfbe.l Vl1fn.htG'!-:Jf1'1:::~e)el1cJVl'U-:J~tl , ' 
f 'U~'U'Vlt b 'U tl'U~ B-:iiJn i.m n111 bfl'J1:::t,he.J f)'lJ'U 1 vituA1•ueJl)l €) tl1 ~'\"l~Bl.J b'v f)G'\ '11iJ'J~ ffe)'U A1'1JeJ 1)1€) 

ml.l h-:i-:nu~ ~~1V1rrm.1.rrn.11 u mo 1u ri eJ'W1'Wi'Wm~•tJt1-:iV1i!-:i~ B-S'U~ti'Vlt Lu cJuviB-:iiJ~~ m-si Lr111:;,.fo:in61Ju 
.,; • ' .., ' .., 1""' 'i 'll-lfl1'1J €l~tlel1~~Nf)l;l1'J'lJel';i'U vJ'Vlf)';llJ b 1-:l-11U~tJH'i7"1f)'J'JlJ 

f)'iJ-:J1~tlLbfltb~€l'U.11tll.Jfl'W'\9b 'J-:J-:ii'W 

~~ 
{\114,\1 .. 1 \9l1S::fl,\IWS) 

fl,vlt.m'l<Jntfl9°uLU1::1.iouii'!Jll'IIYl'l11m,u 

~~1i,11,1i.~iin-sait,~~1\iljflfl1"01'1ll 

\.1 ~ iUl. Isl~ 

mil.ll.J 'HJl 1 t'1U1~n1'11 Lfl'J1:; ~'Yl\il"el'U:IJfl'W'\9LLfl :;VI:; LU tit! ~e),:i,J fi~ n1 'J ' .. ~ 

b'Yl';i. o l!>l!:iol!:i es'.ool!:i o lvlvol!:> (('m<s:'.'D · 

1 mG'\11 o lvmtt:es:' r;nc§:'.©cf 



L,minrn'U'Uvf1vvi-u{l~t1i''U~t1t11~t'U'Vl:.:LijE1'U~t1{1tl~i!~n1-a1LP1i1:.:~Lt1n'!l'U 

'U~i'Vl Lil'Ub1'ltl'UUJ'U'y1 bbel'U~ bbft'Ue.l'a1\1ltl~ lij1f1~ bfl"U'Vl:.:bUfJ'IJ ,-olrJ~ 

~ e1n 0'11@0{&))1 b iv ~@ &1<11'U~ m ~ ~~tmiu mtn>~ 
"!lel'U'thm'l1"Ji!l;t'W'l;-m~½''U~'U'\ll:.:butiu:ij1nn'a:IJ1 "J<l<l1'Utl\11%11'Ylff'J'ij:IJ "iil11JTIJ l!l<t' ·nvn1, . . 

tl1baEJ '111.!'l\A 25 'I1llfl1'a 
o Q,I d 

ft1~'U'Vl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

fl1"J:IJl;t'W'I;-

Arsenic 

Biochemical Oxygen Demand 

Cadmium 

Chemical Oxygen Demand 

Color 

Copper 

Cyanide 

Formaldehyde 

Free Chlorine 

Hexavalent Chromium 

Lead 

Manganese 

Mercury 

Nickel 

Oil & Grease 

pH 

Phenols 

Selenium 

Sulfide 

Temperature 

Total Dissolved Solids 

Total Kjeldahl Nitrogen 

Total Suspended Solids 

~ 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

5-Day BOD Test, Azide Modification Methoci12
j 

Digestion, Direct Air-Acetylene Flame Method21 

Closed Reflux, Titrimetric Methodl21 

ADMI Weighted-Ordinate Spectrophotometric 

Methodl2l 

Digestion, Direct Air-Acetylene Flame Methodl21 

Distillation, Colorimetric Methodl21 

Distillation, Colorimetric Methodl1l 

lodometric Methodf21 

Colorimetric Method2J 

Digestion, Direct Air-Acetylene Flame Methodl21 

Digestion, Direct Air-Acetylene Flame Methodf2J 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Digestion, Direct Air-Acetylene Flame Method121 

1) Liquid-Liquid, Partition-Gravimetric Methodl2l 

2) Soxhlet Extraction Method£21 

Electrometric method2l 

Distillation,. Direct Photometric Method121 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl2l 

1) lodometric Methodf21 

2) Methylene Blue Methodt2J 

Laboratory and Field Methodsl2J 

Dried at 180 °cl2l 

Macro-Kjeldahl Methodl21 

Dried at 103-105 °Ct2l 

('U'1.:J~W1CV,sl'U Q!R")~f1~1L") 
~1VW!11'Jf\tpAl11'11J1VliJm11111'~ 

~ 24 Trivalent Chromium ... 



o .., d 
m1:uflvh~ "'"'"' ' i'l1~'U'VI 1f:i1bA'j1t\1 

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

Colorimetric Method; Calculation121 

25 Zinc Digestion, Direct Air-Acetylene Flame Method2l 

bfil0t'11l~1.:!D.:! 

1. ~:w1r11J1mm11Ji:m1~~eJlJLLvi-:i'll1~t.'Vlf'11 vm. Piiiei1Lfl'a1::ih11L~fl. vllJ-w°Af ~~ 4. m~L'Vl'W..,: 
~ ' 

L1€l'WLLfl1 f111~:U'4, 254 7 

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

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

('IJ14,n1ty'1,l UYl"Si1flt'i'l\fl) 

~~1111f11n1lmillA'ITUI~ 

Ull'llll~ 
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Mining Environment Consultant Co., Ltd. 
tJ;-i;.., L3Jti'1 L~\.4,L1'H)\.4,L3J\.4,fl Ael\.4,1SaLL't1\.4,Gl ,hn~ 
22/35 'l!EltJn"?~Lflfin1'f11 7 uun 4 (U1\lff1\ITI,n) L1'111~iT111nn L'llfltrnn:i1 n-pmVi1J'l'\1i1t11 10240 

1ml'ifin 0-2187-0908, 081-6573909 1mim 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-AB 056/2566 

November 24, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~1,1,a::mi,rrn.1 (TSP) 

24 Hours Average 

~'U~::O£hl'IJ'U1~Lin (PM-10) 

24 Hours Average 

ii1uGlr11ITTr.rn1il ~1L11muJffa~ ,1,1wr~il1n 

1J7L104h'1 Lll~\l.'lJEl'1 Lf17'1n17 

November 13-16, 2023 

November 22, 2023 

Unit Method of Analysis 
13-14/11/2023 

mg/m3 High-Volume Air 0.226 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.090 

Sampler/Gravimetric 

SAMPLING METHOD 

SAMPLING BY 

Result21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

14-15/11/2023 15-16/11/2023 

0.235 0.218 0.330 

0.092 0.087 0.120 

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 

I 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""'""1...: ~'1 ~ 6' .... 6'0"-' 
1J ,.ltYI 3J "" Lil" L'l ,-n "L3J'M, YI ~ £) 'M,,S~ LL YI 'M,Gt ';)1 n ~ 
22/35 'l!mm1~mvm1or11 7 L1un 4 (u1uwiwn,n ) Ll'll,~'11,'llinn L'llt11J1~n:u n1~m'l'l1J'll1UA1 10240 

1-mi'l'lfi' 0-2187--0908, 081 -6573909 hmm 0-2187--0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1J~,;-'Yl Vl.:lflRT11ni- -;i1n~ 1.h::'Y11\l.1J91i-Lfl"JJ~ 30794/15994 
q 

@iTUflthITTt.Jfl1~ El1L1HlLLi.iRO~ ';1.:l'V\1~mn 
A o a.., 'A .d. 

ui-nmITT\l.nR.:i'lJ'Vl\l.m 

November 13-16, 2023 

November 22, 2023 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 057/2566 

November 24, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standani
11 

13-14/11 /2023 14-15/11 /2023 15-16/11 /2023 

~Ufl::1!1!.:1713.J (TSP) mg/m3 High-Volume Air 0.188 0.194 0.199 

24 Hours Average Sampler/Gravimetric 

~Ufl::1l1l-:l'lJU19lL~n (PM-10) mg/m3 High-Volume PM-10 Air 0.076 0.078 0.082 

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. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""""'1.,: ~'1 SJ tf ..., tfo..., 
'lJ"jti'f'I 3J'Mi'1 Lel'Mi n,-e>'M>L3J'M>YI ~el'Mi61$iHLYl'M>Gl \11TI(;I 
22/35 'll!ltJn-t~L'l'1Vm7'1'11 7 uun 4 (U1\lln\lTI'll1) u,n~i,vu.nn L'llflrn~n:il n1~m'r't1J~1\lm 10240 

1mi'r'l,i' 0-2187-0908, 0111-6573909 fo,~., 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

uili'Yl ~.,jflffmm -;i1n'1 th::m-u,umLGl"ll~ 30794/15994 
q 

0 I O I "' Q,, 

'111JGl'Yl1ff1 tJ Gl1'1 El1 Lil OLUJREl'1 ,l'1'V\1'1'11n 

~ ., .. ~ 

lJ7L1n1,lJ1\tL7El\tTI'lfl)'HWl::tJ:: 0.3 n.11. 

November 13-16, 2023 

November 22, 2023 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 058/2566 

November 24, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standarct
11 

13-14/11/2023 14-15/11/2023 15-16/11 /2023 

~'U.L'l::Btl'171~ (TSP) mg/m3 High-Volume Air 0.196 0.219 0.215 

24 Hours Average Sampler/Gravimetric 

~'U.fl::£J£J'1'1.1'U.1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.080 0.088 0.085 

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 

d 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

....... 1..,: C:'1 g., If a., <foa., 

1J"i'.IH1 3J"" Lel"L1"iel"L3JWn ~el"81H;HL'Yl"(A ,nn~ 
22/35 '!fovn1~L'Ylvm1on1 7 Ll!Jn 4 (U1\4ff1\4TI'lf1) L1'1J1~i'1~11,n L'llfl1rnn:u n1~L'Yl'l'llJ~1\4fl1 10240 

1mti'Vlfi' 0-2187-0908, 081 -6573909 lmw,1 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J1~'Yl W.Jfltnnm ,i1n~ 1h::m\.l.UmLa'JJ~ 30794/15994 
' 

ii111arhtnr.ia1~ a1L11mLll~o~ i'--1'11\1~mn 

lJ1L1tll.1~1'1"::L~tJ\.I. 

November 13-16, 2023 SAMPLING METHOD 

November 22, 2023 SAMPLING BY 

Result21 

Unit Method of Analysis 

Lab-AB 059/2566 

November 24, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

13-14/11/2023 14-15/11/2023 15-16/11/2023 

~UL'l::0Eh1713J (fSP) mg/m3 High-Volume Air 0.196 0.191 0.198 

24 Hours Average Sampler/Gravimetric 

~UL'l::OEhl'lllt1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.081 O.Q78 0.081 

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 



22/35 'IIEltJn'?~Lt1Vm7'1'11 7 U!Jn 4 (U1\111'1\ITI'l!1) U'IJ1~-.i,'llann L'IJ9llJ1~n:tl n1~L'YIYOJ'l\1\lfl'l 10240 

1mi'l'l'1' 0-2181-0008, 081-s513909 1:mR11 o-2181-09os 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1.8 

N 0 12 

NNE 22 8 

NE 45 11 

ENE 67 6 

E 90 2 

ESE 112 0 

SE 135 0 

SSE 157 0 

s 180 0 

SSW 202 0 

SW 225 0 

WSW 247 2 

w 270 1 

WNW 292 2 

NW 31 5 5 

NNW 337 2 

TOTAL 51 

CALM (<0.4 m/s) 

TOTAL 

TEST REPORT 

TEST NO. 

REPORT DATE 

Wind 008/2566 

November 24, 2023 

'!JT'lffl mfif~m m ~1nr;i 1fa:::V11'\.J1J(;lm'l,~ 30744/15994 

L'l,lil'tl~LLi'eji;,~1'\,lm'ja.J'J!U(;l~'\.J~'\.J 

i;i1'!J~ V11~1tl~'l (;l tei11Jl'tlLLil~'tl(;l 4'~'1,1')(;1 (;11n 

November 13-16, 2023 

'!J1L'lCl.lLNLil~'\.J,J'tl~Lf>'IN n11 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11 .2 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

TOTAL % 

12 16.67 

8 11.11 

11 15.28 

6 8.33 

2 2.78 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

2 2.78 

1 1.39 

2 2.78 

5 6.94 

2 2.78 

51 70.83 

21 29.17 

72 100.00 

' ~ 0 ~'!·-~ ·· ······· ········ ...... .. ................ 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

d 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
A,a..,1..,: G't'1 9,, 6' a., 6'oa.., 

U'il:t'Yl 3J "" L el 'M, L"J "je) 'M, L3J 'M, 'Y1 A el 'M,~iHL 'Y1 'M,(;I v1 n ~ 
22/35 '!!oun1~mvm1-r11 7 11un 4 (U1Uff'lUTl'lf1) L1'111~i1~111n L'llt11rnn:il n1~L'Yl~ll~1Uf17 10240 

hm,~'1' 0-21 87-0908, 081 -6573909 tml'17 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

'l.J1-'ivl Yi..:iff~mm ~1ni,1 ,J1~vn'WDi;J1L~'JJ~ 307 44/15994 • 

Wind 008/2566 

November 24, 2023 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

L'l,l~tl..:JLbi'!ji;i~')'l,lnm.J'Dil"1~'W~'W 

!Ji1'l.J~vi1~1u~1i,1 ,,h.11t1LL,J~'fl"1 {..:i'l,l,f r;ii;i1n 

November 13-16, 2023 

'l.JjL'Jn.lLNL,J~'W'JJ'el..:ILP'!Nn'l1 

~---- -········L-.....•...•.. ~ .. -....• 
' WEST ' \ EAST 

·•. 

SOUTH 

WIND SPEED 
(mis) 

• >~ 11.20 

- 8.50-11 .20 

- 5.80 - 8.50 

- 3.60 - 5,80 
•. ... .. 1.80 • 3.60 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

- 0.40 - 1.80 

Calms: 29.17% 



Mining Environment Consultant Co., Ltd. 
1li-i;n 13J~" Li" 1,,.n\.liLaJ\.lin ~n"i,uL n"Gi' ,hn~ 
22/35 'll!l!ln;~L'Ylv-m1'111 7 ~un 4 (U1'\.lln'\.ITI'll1) ~'111~~1~111n L'llfl1J1~n:il n;~L'Yl'l'OJ~1'\.lfl7 10240 

1mfi'Yin 0-2187-0908, 081-6573909 1mITT7 0-2187-0908 

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 

0 

0 

0 

9 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

13 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 
TEST NO. 

REPORT DATE 

'I.Jjiffl mf'f~mm ~111~ tl1~'Vl1'\J'!Ji;J1b~11~ 307 44/15994 

b~i1'il~bbi'iji;i~1~m'1).J'll'°1~~'\..l~'\..I 

~1'1.J~Yl1~1tJ~')~ 1ehi,fl'ilbb~~'il~ r.r~wr c;ii;i1n 

November 13-16, 2023 

' 
'IJTb')N~1t!n~~,rn'\Jn') 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-1 1.2 TOTAL % 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 9 12.50 

0 0 0 0 2 2.78 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

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 13 18.06 

59 81.94 

72 100.00 

Wind 009/2566 

November 24, 2023 

' ~ /~ d
,r J (.✓(!'t~ 

,<? 

• 

Chompareohate Chaota,eboo~ •} _,,, 
TECHNICIAN MANAGER 



22/35 'l!oun1~mv-m7'111 7 u.un 4 (U1\Ul'1'4TI'l!1) u.111~~1mnn L1Jfl1.rnn:i1 n;~L'Yly,jlJ'l'\1'4'17 10240 

1'n1fiy,j,,f 0-2187-0908, 081-6573909 LmITT1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 009/2566 

November 24, 2023 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

\ WEST 

'lJjm'J YN~~J71m' r.i1nl>1 'U1:::'Vl1'\J'!Ji;Jn~'ll~ 307 44/15994 

L'Vli4'el..:iLdfli;J~1'Vlm'1).J"l!'1l>1~'\,l~'\J 

i;i1'Ll~vi1~1ti~'ll>1 'B1Ul'elLL,J~'ell>1 r.f..:iw5'l>1mn 

November 13-16, 2023 
' 

'lJjL'JO,!lhwn~..:iw'\Jn'l 

NORTH 

12.8% 

,/ 

-•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: 81 .94% 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
"'"-'1.,: r..''1 !&, t( "-' t(o "-' 

1J "iti-'YI 3J '"" L el 4" n "iel 4" L3J 4" fl ~ el 4"61S ,UL 'YI 4"(;'1 v1 n ~ 
22/35 'l!!lun1~mvm1or11 7 uun 4 (u1-.u11wn,i1) LL'll1~-.i'1"11111 n L'llfll.J1~n:il n-pL1'1'1'111'111\lfl1 10240 

1mt1'l'I Yi' 0-2187-0908, 081 -6573909 1mR11 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

i.foi'VI 'VN fll~l11m ~1n ~ th::Vl1'\JUi;l1bi'l,J~ 307 44/15994 

bvt iJ 'e1..:Jbb1'fl i;l~1vtn11:IJ'l!tl~ii'IJ~'\J 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

1Ji11.Jrl 'Vt1~1tli'l '.l ~ 'e11 Ul 't1 bbl-l ~ 't) ~ {..:iwf ~i;i1n 

November 13-16, 2023 

- t,, .. 'I 
1.J1b'.lru1.J1'\Jb1't1 'W11~ D1 bm::ti:: 0.3 n .l-1 . 

Speed m/s 
Direction 

0.4-1.8 1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 TOTAL % 

N 0 1 0 0 0 0 1 1.39 

NNE 22 4 0 0 0 0 4 5.56 

NE 45 5 0 0 0 0 5 6.94 

ENE 67 6 0 0 0 0 6 8.33 

E 90 3 0 0 0 0 3 4.17 

ESE 11 2 1 0 0 0 0 1 1.39 

SE 135 1 0 0 0 0 1 1.39 

SSE 157 0 0 0 0 0 0 0.00 

s 180 0 0 0 0 0 0 0.00 

SSW 202 0 0 0 0 0 0 0.00 

SW 225 1 0 0 0 0 1 1.39 

WSW 247 0 0 0 0 0 0 0.00 

w 270 0 0 0 0 0 0 0.00 

WNW 292 0 0 0 0 0 0 0.00 

NW 31 5 0 0 0 0 0 0 0.00 

NNW 337 0 0 0 0 0 0 0.00 

TOTAL 22 0 0 0 0 22 30.56 

CALM (<0.4 mis) 19 69.44 

TOTAL 72 100.00 

Wind 010/2566 

November 24, 2023 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

.) 
_.,.,, 



Mining Environment Consultant Co., Ltd . 
.._._.1.,: '-'"1 ~~ ._. ~oo., 

'1J "i~YI 3J \Ii\! L el \Ii L'l "iel \Ii LaJ \Ii YI ~ el \Ii~ iUL YI \liGl ';)1 fl~ 
22135 'l!El!Jn1~Lflvm1't'l1 7 U!Jn 4 (UT1un'"TI'l!1) U'IJ1~111'linn L'llfltmn:il n1~LflVOJ'l1'"m 10240 

tmti'~,i' 0-2187-0908, 081-6573909 tmwi, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

; WEST 

TEST REPORT 

TEST NO. 

REPORT DATE 

tl1~ VNf'!~mm ~')n(;) th:::Vl1'U'Ui;]1b~'11~ 30744/15994 

Lviihi~LLi'rli;i~1vin11:i.J'l!Uf;1~-U~-u 

l?i1t1~vi1~1t1~':J(;) thlJl'tlLL,Jr;q'tl(;) r.r~vif (;)i;i1n 

November 13-16, 2023 
-- t., .di ., 

tlTL':JNtl1'UL1'tl'Ur1~{)11-ui:::u::: 0.3 n.:i.J . 

8.5% 

) ··-----· i· ; 

EAST : 

WIND SPEED 
(mis) 

• >= 11.20 

Wind 010/2566 

November 24, 2023 

• 8.50 - 11 .20 

SOUTH 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

• 5.80-8.50 

• 3.60 - 5.80 

1.80 • 3.60 

- 0.40-1 .60 

Calms: 69.44% 



22/35 'llmm1~L't'1Yin1'f11 7 uvn 4 (u1u111uT1'1!1) u,n~i1'111J1n L'llfltn~n:iJ n1~mYi1J'ol1um 10240 

L't'17t'!Yi~ 0-2187-0908, 081-6573909 L't'1711'Tl 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NN E 22 

NE 45 

EN E 67 

E 90 

ESE 11 2 

SE 135 

SSE 157 

s 180 

SSW 202 

SW 225 

WSW 247 

w 270 

WNW 292 

NW 31 5 

NNW 337 

TOTAL 

0.4-1.8 

0 

4 

12 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

19 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 011/2566 

November 24, 2023 

ul~ ~~f'f~mm ~1n1?1 1.h ::vi1"Wui;im~,i~ 307 44/15994 

b'\,l;j 'el~bb1'r.jl;J~1'\,lm'nJ'llUl?l~'W~ 'W 

i,i1'1.l~ 'V11~1EJ~'l l?l 'B1 L1l tl bblJ~tll?l 4'~'\,l')(?l l;J1n 

November 13-16, 2023 

Speed m/s 

1.8-3.6 3.6-5.8 5.8-8.5 8.5-11 .2 

0 0 0 0 

0 0 0 0 

16 0 0 0 

7 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

23 0 0 0 

TOTAL % 

0 0.00 

4 5.56 

28 38.89 

10 13.89 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

42 58.33 

30 41.67 

72 100.00 

/ ~ 
··· -~ ·-·· ·········· 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

' f 



22/35 'lf!l!ln;~L'Yl~n7'r11 7 U!Jn 4 (U1-.;l\'1-.;TI'l!1) U'll1~'tl1',llJ1n L'llfll.rnn:i:J n;~L'Yl~IJ',11-.;fl'l 10240 

1mi~l'f 0-2187-0908, 081-6573909 1min-i 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

; 

' WEST 

TEST REPORT 
TEST NO. 

REPORT DATE 

tJTiffl Yi..:Jfffimm' r.;1ni;i th::Vl1'WUIP1TL~"ll~ 307 44/15994 

L'\.l~'el..:JLLT'fl!Pl~1'\.lm'T3-J'llili;i~'W~'W 

i;i1u~vi1~1tJ~';J(;) 't11L11'elLLi.l~?l(;) "l..:JW)f;l!P11n 

November 13-16, 2023 

... !NORTH 

EAST 

WIND SPEED 
(mis) 

• >= 11 .20 

Wind 011 /2566 

November 24, 2023 

-8.50-11 .20 -5.80 - 8.50 

' SOUTH -3.80 - 5.80 

1.80 - 3.60 

'- ~\ ~ It { r) -0.40 - 1.80 

Calms: 41 .67% 

a - I 
I 

I 
• I 

TECHNICIAN MANAGER 



22/35 'l!!ltm1~m·1•m1'1'11 7 Lltm 4 (U7\4Wl\4TI'!!1) L1'll1~\i'1~ii1n L'llfltmn:tl n1~L'Yl~ai~1um 10240 

h11i~~ 0.2187-0908, 081 -6573909 1mR11 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Noise 052/2566 

November 24, 2023 

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 Measured21 

Lmax [db(A)] 

u1,;''Y1 'V'l-lfi'tunm ,i1n~ 1h::'Y11'1,1,1J~"jLGl"ll~ 30794/15994 • 

o I O I .... 0.., 

m1JGl'Y11ITTUGl1~ El1LflElLL3.JffEl~ ,J-l'V\1~mn 

November 13-16, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

tfa 1t11.l 1~ 1i.iii\4'1Jil~ 1fl'l~n17 

('NTifl'1f1917Wlfl 0445852E, 1852286N) Stanclardl/ 
Leq 1 hr [db(A)] Leq 1 hr [db(A)) Leq 1 hr [db(A)) 

13-14 VU]fl~01U\4 2566 14-15 VIC]fl~01U\4 2566 15-16 'Vi{]fl~01tJ\4 2566 

70.0 70.1 70.2 -
67.8 69.9 70.0 -
67.4 69.5 69.8 -
69.0 69.1 69.6 -
68.4 68.8 69.4 -
65.8 67.4 67.0 -
60.7 62.7 64.6 -
60.4 60.9 62.3 -
57.7 59.4 61.2 -
54.5 55.5 58.4 -
51.2 54.3 55.2 -
48.7 51.5 53.8 -

50.3 51.3 51.7 -
50.9 51.0 51.3 -
51.4 50.6 50.8 -
50.9 50.3 50.6 -
51.1 49.9 48.4 -
51.3 53.7 53.8 -
59.5 59.9 60.0 -
69.6 69.7 69.6 -
69.8 69.9 69.8 -
70.2 70.1 70.2 -
70.1 69.9 70.0 -
70.0 70.2 70.1 -
66.0 66.5 66.7 70.0 
100.9 101.3 101.6 115.0 

Remark: 1. 11 1J1fl7;iJ\4f111Jfl1J1::itJLffu,:,u~::m11Jifu~Lfio1,4,11nm1fi1L\lliio,n~1,4 fl11J1h::mflm::m1.J'Ylf'Viu1m1m"1J'li1iimi ::~,:,u1flio1J 1.h::mfl 
~ ' 

TI'Jin,i,111,4Lun~1 11,4rl 29 l!\411fl!J 2548 
' 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

d 



22/35 'l!E>un1~mvm1't'l1 7 uun 4 (u1"R1wn'lf1) u'IJ1~~1'Vlmn L'llfll.rnn:il n1~m'l'liJ'l'\1"m 10240 

1mi'l'l'1 0-2187-0908, 081-6573909 1rmni- 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

Noise 053/2566 

November 24, 2023 

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(All 

1.J7lj'Yl Y.h'lflRmm ,i1n~ 1.h::m'I.UJmLt:i"JJ~ 30794/15994 • 

~11.Jt:i't11ITTt.Jt:11~ B1L1HlLL1iRO~ i-iVi1~~7n 

November 13-16, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

lnL1mi1'14nff~.r~"fi1 
(Yillfl'\lflfl11';)1fl 0445698E, 1853332N) 

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

13-14 VU)flin1tJ\4 2566 14-15 VU]flin1tJ\4 2566 

61.1 61.4 
60.8 60.9 
60.6 60.7 
60.4 60.5 
60.0 60.2 
59.8 60.1 
54.4 54.7 
54.0 54.5 
53.7 53.9 
50.9 53.6 
50.5 51.6 
50.0 50.3 
48.3 49.1 
47.0 48.4 
46.6 47.9 
51.0 51.3 
51.7 53.2 
56.0 56.9 
60.0 60.0 
60.2 60.3 
60.5 60.6 
60 .8 60.9 
61.1 61.3 
60.9 61.6 
58.1 58.4 
94.4 94.8 

Leq 1 hr [db(A)) 

15-16 VU]fl~n1tJ\4 2566 

61.6 
61.3 
60.9 
60.7 
60.6 
60.3 
54.9 
54.5 
54.2 
53.9 
52.8 
51.6 
49.4 
49.1 
48.6 
51.9 
53.5 
57.3 
60.5 
60.6 
60.9 
61.2 
61.5 
61.8 
58.7 
95.2 

Remark: 1. 11 ii19l7!1\47::iuLfftJ'11flu'tf, '1.J 1.h::mflflm::m1iim1~,1 u.,fliamL~'1'll1~ ll.UtJfl 15 'Vi .fl . 2540 

2. 21 ia,1tlnu1\m1i1'1i\4ff'1\4.i1nfl tJfl fl!lWlfflU.9lWn Lfl'll'Yl ::LUtJ'l,I, '1-241 
:w • " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

Standardl/ 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
""""'1..,:_ "-''1 iJ tf "-' tfoa., 

1J "ilt't1 3J \.t,'1 L el \,f, L'l "i el \,f, L 3J \,f, 't1 ~ el \,f, 611 ~ LL 't1 \,f, Gl ,>1 fl~ 
22/35 'lf£1un1~L'YIYm1on1 7 uun 4 (u1-.unuTI'l!1) L1'1J1~111~1J1n L'llfll.J7~n::il n1~L'Yl't'l1J~1um 10240 

1mi'fl,f 0-2187-0908, 081-6573909 1m,n, 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

Noise 054/2566 

November 24, 2023 

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 Measured21 

Lmax [db(A)] 

1J71f'Yl Y-l'llfltunm ,hn~ 1.h::m'l,l,U~'lLl'l"llil 30794/15994 • 

~11Jt'll11ITTt.Jt'l1~ 01L11EILL:l-i~ll~ ,1,1~1~mn 

November 13-16, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

ll7L1mu1UTI1't!.]11u-r.:u:: 0.3 n11. 

('Wntl'itl9111~1tl 0445620E, 1852418N) 

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

13-14 VH]fl~n1!J\4 2566 14-15 VH]fl~n1tJU 2566 

62.8 62.9 
61.6 62.7 
62.4 61.6 
60.5 60.9 
60.3 60.6 
59.6 60.2 
55.3 57.7 
55.1 56.6 
50.6 53.4 
50.3 51.3 
48.6 49.7 
47.9 49.3 
46 .3 47.0 
45.8 46.6 
45.6 46.2 
50.9 51.5 
58.3 58.9 
61.6 61.7 
62.0 61.9 
62.2 62.2 
62 .5 62.6 
62.8 63.0 
63.0 63.3 
62.6 62.9 
59.7 60.0 
98.1 98.4 

Leq 1 hr [db{A)] 

15-16 VH]fl~n1tJU 2566 

63.1 
62.9 
62.6 
62.4 
62.2 
61.9 
59.3 
57.6 
55.9 
54.3 
52.6 
51.7 
48.5 
48.3 
48.0 
51.5 
59.4 
61.5 
61.8 
62.2 
62.6 
63.2 
63.5 
63.3 
60.6 
99.0 

Remark : 1. 11 ll1Y11f1U1::fllJLfftJ-:I 1.iu'tf1ttJ tJ1::01flflnl.::m1i.in,,-~-:1LL1flaOi.JLL~-:l'll1ii O.UtJtl 15 l'Uf. 2540 

2 . 21 io-:1tlii11~m,i1-:,iu,hu,hnfl Uli flOU'l!liUY!Ul'l Lli'IJl'l::LUtJ'U. 1-241 
;.i • " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

Standardl/ 

-
-
-
-

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

-
-
- . 
-
-
-
-
-

70.0 
115.0 



22/35 'l!Otlnl~L'Yl't'm;,rn 7 uvn 4 (U1'11ff1'11TI'111) U'll1~~1'1'\1.nn L'IJfllJ1~n:il n;~L'Yl"l'll.1'1'11'11fl7 10240 

1mi"l'l ,i' 0-2187-0908, 081-6573909 1mff17 0-2187-0908 

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 Measured2/ 

Lmax [ db(All 

Remark: 

TEST REPORT 
TEST NO. 

REPORT DATE 

Noise 055/2566 

November 24, 2023 

'l.J71f'YI 'Vi--l~tunm ,hn~ 1h::'Yl1'U.lJ~7Ll'!"ll~ 30794/15994 • 

November 13-16, 2023 

Sound Level Meter Model ACO 

Leq 1 hr [db(A)) 

13-14 VH]flin1tJ\4 2566 

60.0 
59.6 
59.5 
59.3 
58.9 
58.5 
57.9 
56.5 
56.0 
55.6 
54.9 
55.0 
54.0 
48.0 
48.6 
47.4 
59.6 
60.0 
60.3 
60.6 
61.0 
60.7 
60.5 
60.3 
58.4 
91.6 

SAMPLING SOURCE 

tfa1tU.1t11~91::LflU\I 

(Yintt 'ijtl9111'i1tt 0446781 E, 1848797N) 

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

14-15 't'U]flin1tJ\4 2566 15-16 vnJflijmu\4 2566 

60.2 
59.9 
59.6 
59.5 
59.2 
58.6 
58.4 
57.8 
57.6 
55.9 
55.5 
54.8 
54.5 
51.3 
48.8 
48.3 
59.8 
60.1 
60.4 
60 .-9 
61.2 
60.7 
60.6 
60.4 
58.7 
94.4 

60.0 
59.8 
59.5 
59.3 
59.1 
58.5 
58.2 
57.6 
57.4 
57.2 
56.5 
55.6 
54.9 
52.3 
50.0 
49.4 
59.9 
60.0 
60.2 
60.5 
60.8 
60.5 
60.3 
60.1 
58.6 
94.7 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

Standardl/ 

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

-
-
-
-
-
-
-
-

70.0 
115.0 



22135 '!fovn1~L'Ylvm,'l'n 7 uun 4 (U1\ll!"l\lT1'1!1) U'll1~'1i'1'1'11.nn L'llfltrnn:u n1~L'YIV'l1J'l'l1\lm 10240 

1mfi'v;,,f 0-2187-0908, 081-6573909 1mITT1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Noise 056/2566 

November 24, 2023 

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 Measured2/ 

Lmax rdb(A)l 

1.J~lj'YJ Yl-:lflHmm ,1171~ 1.h::muu~i-La"Jlrl 30794/15994 • 
L VlijEJ-:i LL i~uEJ~ ITT\/\ m·n1'lfii.~~utlu . " 
~1uarhH1t1~1~ ~1LnmLilHEJ~ i-:iwr~mn 

November 13-16, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1i1L1w.lrn;u-u.u1-u.1-.1t1::Lfiu-u. 

('WOfl~fl9111~1fl 0446689E, 1848613N) 

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

13-14 VH]fl~n1tl'U. 2566 14-15 VH]flijn,u,4 2566 15-16 VH]fl~01tl'U. 2566 

57.6 58.3 58.4 
57.3 57.9 58.2 
56.9 57.6 57.9 
56.6 57.3 57.6 
56.3 56.9 57.3 
59.4 59.4 59.3 
59.9 58.9 59.0 
52.5 55.4 55.6 
50.4 52.9 54.5 
50.2 52.6 53.9 
48.8 50.6 51.4 
48.4 49.9 51.2 
48.2 49.7 50.5 
45.9 47.5 50.2 
45.6 47.3 47.9 
49.5 50.4 50.8 
58.4 59.0 59.4 
63 .0 63.2 63.3 
63.2 63.4 63.5 
61.4 62.3 62.9 
60.9 62.6 62.6 
60.8 61.9 62 .3 
58.5 59.4 59.9 
57.8 58.5 59.5 
58.0 58.6 59.0 
96.5 97.1 97.5 

Remark : 1. 11 1J1911_!1'U.1::ii'rniiu-.119lutr1hl 1.h::n1fl~m::nnim11~-.1u191i1J1JLLV:,i"J119i o.uu~ 15 vur. 2540 

2. 21 "'1J"tliiu"im1"',""'"ff1'U..i1n911.Jl'l ~eJ'U.'Jil'lLL9l'U.'1 Ll'l'JJ'Yl::LUtJ'U. 1-241 
;.J • " 

Chornparechate Chantaveboon 

TECHNICIAN MANAGER 

Standard1t 

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

70.0 
115.0 



22/35 'll!l!Jff?~l't'IVin:;ttn 7 u.un 4 (U1\4ff1\4TI'l!1) U.'IJ1~~1'111.11n l'llfl1J1~n:i1 n;~l't'IVilJ'l'l1\4fl7 10240 

1mtiVi,i' 0-2187-0908, 081-6573909 1mff17 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

ui,;'Yl 'l-'h1flHmm ,1111'1 1.h:m'l,l,1.Jil'lLa'll~ 30794/15994 • 

ADDRESS ~'hua'Yi1ITTtJa1'1 81L1HlLLliff!l'1 i'1'Vl1'1mn 

LOCATION uiL 1m'll!lULLUa'11.h:m'l,l,1J'17'Yl1.Ji1'1,1,fiflLV1ii.!l 1ni'V13J'1 1 o 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

November 13, 2023 

16.45 '1,1,. 

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 

30 

0.702 

0.00468 

• 

VERTICAL11 

16 

0.448 

0.00862 

1.06 

122.0 

LONGITUDINAL 

0.254 

Vibration 047/2566 

October 20, 2023 

LONGITUDINAL 11 

23 

0.956 

0.01783 

~. vd, v ..!, A A « .a,~1 
(L73J'Yl1n171J'l,l,'Ylnm7:'11Jfl113Jff'l,l,ff:L'Yl!l'l,l,L3J!lfl113JL71!l'¼111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1il.JLLil 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 . 
.,....,1..,: '-''1 9' ~ ..., ~o..., 

u "i1H1 3J "" L el" L'l "iel" L3J wn ~ el 'M>6lf ,HL 'YI 'M>(vl ,n n ~ 
22/35 •irnun1~m'l'in7'111 7 L1un 4 (U1\4ff'l\4TI'l!1) L1'll,~i,-.,1J1n L'llfllJ1~n:tl n1~L'Y1VilJ'll1\4fl1 10240 

1mf'i'l'i,f 0-2187-0908, 081 -6573909 1mff17 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

Uili'Yl ~'1i;i'Rmm ,hn~ 1h::'Y11Ul.J'17Lt'l°ll~ 30794/15994 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

• 
L 'VI li EJ--1 LLi~ uEJ '1 ITT'VI m73J"1fit~~ ullu 

• 'IJ 

A A .,j 
U7L 1m~1::1n~~EltJtmn • 
November 13, 2023 

16.45 '1,1. . 

MiniMate DS-077 

TRANSVERSE11 

-
PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 

PEAK DISPLACEMENT (mm) 11 -

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

-
< 0.254 

-

-

-

-
0.254 

Vibration 04 7 /2566 

October 20, 2023 

LONGITUDINAL 11 

-
< 0.254 

-

.;,, O Q,,,, .d I ._, cJ_ ,d id ~ .d 1 _; I 

(L73J'Y11n171.JU'Ylnfl17::~um73Jff'l,l.ff::L'YlEl'l,I.L3JEl'1113JL71El't111t1 (PEAK PARTICLE VELOCITY, PPV) 3Jt11'1'1LL'1 0.254 mm/s) 

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

Chomparec ate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A.._.1...: Gi''1 t, 6' .._. 6'o.._. 

tJ'i'lt'YI 3J"\I Le>" L'l'iel"L3J"'YI A e>WiSiHL 'Yl"fR 'i110~ 
22/35 'l!!lun1~m~n1cn1 7 LltJn 4 (U1'14tfl'14TI'l11) L1'll1~-.i'Tv1~1n L'llfllJ1~n:il n1~LY1~~'111'14fl7 10240 

1mi~fi' 0-2187-0908, 081-6573909 1mff11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

lJ1,;-'Y1 Vhlt1tm1m '\11fl~ 1.h::'111\UJlil'lL~'lJ~ 30794/15994 • 
~1lJ~l11ff1tH111il B1L1HHLi.JffEllil 'il'1'Vl11illil1n 

tlEJinlil::nEJU'llEJ'1Lm-'1m'l "u1" 

Lab-W 036/2566 

December 1 , 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

November 21, 2023 SAMPLING DATE : November 16, 2023 

November 23 - 27, 2023 SAMPLING TIME 9:00 AM 

Grab SAMPLING CONDITION Clear 

Item Parameter Unit Method of Analysis Result" Standard11 

1. pH - Electrometric 7.8 5.5-9.0 

2. Turbidity NTU Nephelometric 1.37 -

3. Suspended Solids mg/L GF/C & Drying 103 ° C <5.0 ~o 
4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 250 $3,000 

5. Total Hardness mg/L CaCO3 EDTA 140 -

6. Sulfate mg/L SO4 Turbidimetirc 18 -
7. Total Iron mg/L Fe Phenanthroline 0.092 -

Remark: 11 :1J1lil'li1u1i1if'1~1::muoomnn h,i-nu 1.h::mflm::m1'1!llilITT'Vlm111 o.uu~ 2 W.fl. 2539 .. . 
21 io'11.l~u1im-1 lJ1,;-'Yl Lou111mu~mi' LL!lU~ LL~lJ!l'l11il!l~ '\11fllil rn,m::LUtJU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.._...,1 ..,: c..'lof 'ii.I tf ..., tfo..., 

1J"'i1:tt1 3J4"'1 Ltl4" L'l"'iB4"L3J4"YI Ail4"'lf,HLYl4"<A v1n~ 
22/35 'l!Elun1~1ri"'4n1'111 7 uun 4 (U1\Ufl'IITI'l!7) u·1m-.i'1v,inn L'IJ9ltrnn:tl n1~m"'4JJYi7'11fl'l 10240 

1mi"'4'1' 0-21 81-0008, 081-6573909 1mll'11 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1J7~YI W-if1H1l1m 'ii1fl'il 1h::Y11\UJ'il7La,i~ 30794/15994 • 
~'huari1H1tla'l'il 1i1LTHlLLl-lHEl'il ,l>IV.1'il'il1n 

i'l!J'il::Lfi!JUflEl'U.~1UL,i11na1m,1m7 

November 21, 2023 

November 23 - 27, 2023 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Resulr' 

- Electrometric 8.0 

NTU Nephelometric 9.27 

mg/L GF/C & Drying 103 ° C 7.0 

mg/L GF/C & Drying 103 ° C 230 

mg/L CaCO3 EDTA 156 

mg/L SO4 Turbidimetirc 15 

mg/L Fe Phenanthroline 0.50 

Lab-W 037/2566 

December 1 , 2023 

November 16, 2023 

9:30 AM 

Clear 

Standard11 

5.~9.0 

-

-

-

-
-
-

Remark: 11 3J11il7!1U~mt11wlt1t'.b~u (1h::mri~ 3) 1h::mf'lflm::m1im11~-1Ln'ilim.1LLV:-i,n~ o.uufl 8 W.f'I . 2537 

21 iu-itl~u1im7 1J7~YI L0U117El'U.L"UY1 LLEl'U.'1 LLa1JEJ71'ilEl~ 'ii1n'il La,iri::LU!JU 'l-029 

dJ:.· 
Chomparechate Chantaveboon • 

TECHNICIAN MANAGER .,.,, 



Mining Environment Consultant Co., Ltd. 
""'""' 1..,: G;' '1 t, 6' ""' 6'o""' 

tJ"ntn 3.J'"" Lil'"L"l"iil'"L3J'"YI ~il'"61Si'HLYl'"(A v10~ 
22/35 'l!etin1~mvm1'1'11 7 Lltin 4 (U1\4ff1\4TI'!l1 ) Ll'll'l~\11~1.nn 1'1191\rnn:il n1~1,ivoJ~1\4fl'l 10240 

lmivni" 0-2187-0908, 081-6573909 1mITT'l 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

u1,;''Yl Y•mi'tunm ,hn~ 1.h::mi.ur~i-rn'll~ 30794/15994 • 
~1uarl1wit1L-11~ Ei1L11mLiltrn~ ,r._,~-r~~1n 

i1u~::Lfit1u~t._,~1uLir11mi1m'1mi­

November 21, 2023 

November 23 - 27, 2023 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electrometric 7.8 

NTU Nephelometric 8.2 

mg/L GF/C & Drying 103 ° C 5.0 

mg/L GF/C & Drying 103 ° C 235 

mg/L CaCO3 EDTA 260 

mg/L SO4 Turbidimetirc 15 

mg/L Fe Phenanthroline 0.30 

Lab-W 038/2566 

December 1, 2023 

November 16, 2023 

10:00AM 

Clear 

Standard11 

5.0-9.0 

-
-

-
-
-

-

Remark: 11 m~i-11u~m11T1•ni1t'.h~u (1h::Lt1'Yl~ 3) 1h::mt1flm::mi-11mi-~'1Ln~am.JU.V1'1"J!1~ ,uTu~ 8 Yi.fl. 2537 

21 i£h11lDu1imi- u1,;''Yl Lifat1i-t1uL2!ulf LLt1ui LLaut1i-1~t1~ ~111~ LL-i'll'Yl::Luuu 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'l!!lun1~mYin7on1 7 u.un 4 (U1'14ff1'14TI'l!1) u.'IJ1~'liTv12J1n 1'1Jt1u1~n:i'.I n1~mYilJ~7'14m 10240 

1mtfYirf 0-2187-0908, 081-6573909 1mff1'l 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 039/2566 

December 1, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Total Dissolved Solids 

4. Total Hardness 

5. Sulfate 

6. Total Iron 

~11Jf!t11ITTufl1~ fi1L11mLllHE1~ i'-:1~-r~~1n 

tl mi1&f "U.'ll E1-:1111!!-!)11J7L 1m rrn L i1 lm-:1m1 

November 21, 2023 

November 23 - 27, 2023 

Grab 

Unit Method of Analysis 

- Electrometric 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetirc 

mg/L Fe Phenanthroline 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resulr' 

8.2 

0.22 

115 

145 

1.9 

0.058 

November 16, 2023 

10:30 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

1,200 

500 

250 

1.0 

Remark: 11 1h::mf'lm::m1-:1'Ylfvrn1m1rmJ'!f1~LLfl::;-:1Ln~Lfm..1 L~El-:1 n1~"U.~~tfmnm<nLLfl::m~1m1l"U.m-:11'!f1m1 

~1~71Jn11UEl-:lf1'U.i1'U.ITT1!11tu.nLLfl::m1uE1-:1n"U.L'U.L~El-:l;-:ILL1~LfmJLU'U.Yi1!t 'Vi.fl . 2551 (Lntu.<n£l'U.1flllH-:IH~) .. ., " ., 
21 i£1-:1tlD1J1im1 1J7~'Yl LD'U.,11£l'U.LJ!'U.Yl LLfl'U.i LLfllJ£l11~El~ ~1n~ Lfl'lJ'Yl::LUfJ'U, 1-029 

I 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

I 
/ 



Mining Environment Consultant Co., Ltd. 
""'""'1..,: C.:'7 "6' ""' 6'0"-' 1J1'1trl 3J'M>'l1 Lil'l-1> L11'il'M>L3J'M>YI ~ il'M>611fl LL Yl'M>@l ~nn~ 

22/35 'l!!lun,~Lr1v.n1'111 7 u.un 4 (U7\4ff1\4TI'1!7 ) u.'111~-.i1~1.nn L'llt11J1~n:il n1~Lr1Y11.J~1\4m 10240 

lmiv.rf 0-2181-0008, 081 -5573909 1m~1 0-2181-0905 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 040/2566 

December 1, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Total Dissolved Solids 

4. Total Hardness 

5. Sulfate 

6. Total Iron 

lJ7i'Yl Y.MfllU11m -;i1n'il 1.h::'Y11Ul.J'il7Ll'l'lJ~ 30794/15994 • 
~11Jlil'11ITTtJlil1'il ~1L1HJLL3J~el'il 'il'1~1'il'il1n 

iJ aJ1iw1J1J'1111;-£)1i1urif1'il::1U'iln LatJ'1 Li 

November 21, 2023 

November 23 - 27, 2023 

Grab 

Unit Method of Analysis 

- Electrometric 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetirc 

mg/L Fe Phenanthroline 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result2' 

8.1 

0.26 

180 

160 

2.4 

0.019 

November 16, 2023 

11:00 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

1,200 

500 

250 

1.0 

Remark: 11 1h::mt'lm::m1,1'Ylfw u1m1n73J'l!1&iLLlil::;,1LL 1'ilt 03J L10,1 fi1~u'il~in Lnm<nLLlil::m'il1m1 l u 'Y11'11'1!1m1 

th~fum1ua,1nui1uwi1n1m~'llLLlil::m1uo,1nulu~o,1;,1u1'ilto3JLUUvi1;- Y-1.t'I. 2551 (Lntll.'nOULlil3J~'1~'il) , , ,. , 
21 <Xa,1tlij111im1 117,;'Yl Lau'l11ouLJjul'f LLOU~ LLlillJ071'ileJ~ ,11n'il Llil'll'Yl::LutJu 1-029 

Chomparechate Chantaveboon • / 

TECHNICIAN MANAGER 

I 



' ~ 
fllrl~U1flfl 3 



'· 
iJ ., MINING ENVIRONMENT CONSULT ANT f.Q LTD . 

. 
in fl1~l'U~O&.fll'N8lfllt11UU:i'Jtllfllff 1flti'n'l 1tJ 

-
i flllil~tl ! i"lhJ~ 
I m'.i"an1,1 

mg/ml ppm 

--
fllliWtl 8 i11"~ ftl~DO 24 i11ii~ ' "" "' ftllilDtl l ti * fllliUIO l ~fl'l-l 

~ml mgtnl µgtm' mglm' 
~im-;i;i,,11 r~ 

ppm ppm . ppm ppm 

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

Nttrogen Dioxide (NO2) 0.32 0.17 

I Infrared Detection 
I . . - - - - - . Chemiluminescence 

Sulfur Dioxide (SO
2

) 0.78 0.3fr . . 0.30 0.12 . . 0.10 0.04 Pararosaniline 

! Total Suspended 

Particulates (TSP) . . . . 0.33 . . i . 0.10 . Gravimetric-High 
i 

I Volume 

Particulate Matter - -

< 10 microns (PM-10) 

I Ozone (03) 0.20 0.10 

; Lead (Pb) . . 
i 
I 

i 

I - - 0.12 - - - 0.05 . Gravimetric-High 

I 
I 

l- Volume 

I . Chemiluminescence . . . . . . . 
I I 
I 

1.5 I . Atomic Absorpion _L_ . . - - . 
i 
! Spectrometer i 

.,; 
,h:: fllflfl w:: ns·nm~ YISJl : 

. . 
';jff-lU11~~0:UU'l1~':lt1A 'R.U'lJ;i 24 YUi'. 2547 

'til,mJL'l1~ * filL'R.~cll'.i''IJlflt"U~ 

'JI 'JI .,, 
: fllfl'JllJL '\JlJ'\l'I.J'll6~fl 1CJSl'i1,.nniiifl11lJ~'I.J 1 'l.J',mnmfl' a~1111i125 ti~ITT1CJS"fl1;au . ., 

.,_,,·-:.:. 



...... -------MiNING ENVIRONMENT CONSULTAN7 CO.,LTD. -------

V 4 V 
vl'lfUfl'!i1il1~ 

< I 15 I 
I 
I 

a., ~ d a,, 1 I 
2. 'It~'iJL?HJ·:Jl'iHW 24 'b'1 1~, c L.,/!4 hrs.) < 70 

------------------------J 

w 
CV o 4 ~ 

'll'Wvlfl'W fll'lYl11'tUIV-3'11'i- . fll'jfll'l1'W~'-JWl'l!P'W 
I 

fllillvl'!i§il'W 

l:~'l.JLffV·HJ .:i~~ 11hnu 115 l~"l111Hl(Lel) 

(Maximum Sound Level, Lm:1x) 

l:~rnifv.:i1~~v 24 ,h 1m 11.hnu 70 1~-imfl(lel) 

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

1:~rnnv.:im~v 8 i-;i hi.:i ili1ti-w 75 1~"111'1.lfl(Lel) 

(Equivalent Sound Level, Leq.8 hrs. ) 

'n'-11 : ,J,:mffmtm'J"l'Vli'-1, c! Jfl'jlJ~"ilJ'lfl~Lrnt#"l,lL'Jl1l~ellJ ,J1:fllff'jl'J)'fl~Hll'4l'l.lfllfl 1'W~ 29 ll'W'JlfllJ 2548 

I 

i 

; 



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

' V c!I o 4 A 

lJlYl1jl'Ufl1ltla''Ua'~lnauillflfll"jflll't1lJ8..:j't1U 

' .,j ... .. .., .. .., mum fl1lill':i1'Utl<itl'\.!illfl fll':i'Uilvl fl1liltl fl1lill':i1'Utl<itl'\.!illfl fll':i'Uilvl 
"" d 

(iiaa1i.JY1':i~t11mn) (iiaa&lJvl'd) "" d ""' .Q ' A CS (iiaa1i.iv11) (le'.l':iYl"II) (Hl':iY19f) (i.ltltll1.JY11fltl1Ulfl) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.5 1 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. _______ _ 

u QJ Cl A!tq t 
fll'jrnla'Yi,3'j~~Ufl1lll~'3'UtNl'iT£Nnmrnfl'j~'t'JUflvUflfll'llll'l~vlfll'j . 

. ., 
dB psi .... .. 

fliltl'iZ'flU'fllflfl'llU 

180 3.0 1 m-ur!1-11ira"11w 

170 0.95 fi'l"Zllflff'J'U i'11ajll~fl 

160 0.30 

150 0.Q95 m:: llfl11Plflll1'1 ff1'U 

140 0.030 fl7 'I! '1 f{Pl~ ir1,! fl f{'IJ fl 7 'Vl II a:: m111tl a e~ufo 111 fl m ni 1-117'1.l 'lle-:itl 1:: l't1ffff'11i' 3 e 111; fl 1 

(Occupation Safety & Health Administration : U.S. Department of Labor) ue11f1Ji~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 fl1~.:Jf{~~tr1i!flt11'il'ttiie-1111'1Je-:itl,::1't1ffn''11i',!'ell1lltl1Ue11i'1Ji~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fl1~tlmwui1.1t11'\1u~ IPlt1tr1i!flfl1'i1'11iieM111 'IJe.:itl1::rntYrr'11i'Je111!m (USBM. TRP. 

78 Safe Level) 

120 0.003 fl1~1j 11vi1 i~11 A'11;11il'U iu ~'ilf.J117fl i wu ~en'! e-11iluna1u1'U'1 

120 0.003 fi1~lfo i ~fo tl1'i ! e.:i1~ vu 1rn::fi1 ~ -:i f{Pl~ ir1,! fl f{'llmw11a::?rrn.Jtla ePl n 1.1111fl fln 

't'l1-11u 'IJe..itl1::1Y1tYn''l1i'Je1111mue11f 1J 'l~i-um1'ti1-11u~mihHtiu 15 u ,ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fl 1 ~ .:J f{~~ tr1,! fl f{'IJ fl 1'Vlll a:: ?l 11 ll'U a e Pl fl ti 111flfl11'111'111.J 'IJ'1'1111:: l't'l ffff'\1 f ,! e 1111 fl 1 

ae11foi~ l'Ut11'i'l11'11'U~e1i'.1e'1 8 i'1 fo:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

.. 
mn : 1e fl rr, 'iU':i:: fl'11Jfl1'i ff1111u1 2541 "111~1 m,~e..i tiu,-m m::'l'lm1flm1 H1P1q1::1uf! l 'U'17Ul'l1iie'111111a::1'!1i'.ie'1tt'U 

i'U1.h::1'VltYi't1t1" flt1-:im1miie'1111 m11'Yli'wa1flnmii 



' 

.., d 
'il'U'U'Vl 2 ('V'UI'. 2539) 

'el'elfW11llf117ll1irw1~11'lfDruru~hlnu 'V'l.fl'. 2535 ., ., 
.c:!t S/ )/ I 

1rn.:i tirnu ~l'lru "m.1ru~'Uo.:iil 1'¥1.:ivb~mtm'elfl'\llfl h .:i.:i1u 
q 

mfft1e11u1'\l,111Jm11J1u-u'o 14 u"H.:in~m~'Vl'J1.:J'ilD1J~ 2 ('V'l.fl'. 2535) oon,11l.l 
q a., Q.1-Cl,. d I ' ' " : ~ ,. fJ) '111 g.l 0 

1'111ll IU'V'l'J~'J1'lf'Utyty'11H.:J1U 'V'l.fl'. 2535 'Vl'J~'l.,!11 111ll'J~1J1tlU1'Vl.:JOOfl'\l1fl 1'J.:J.:J1Ul1U11'1 l~'Vl1fl1'J 

od1.:i 1~0 d1.:i Mi! .:J'\11tJ'l,Hl1tl'el ~1.:J'\luJ1vi.:i if u "" flllf.U ~tilu, ll,111J~i' jllU,, 1n1,rn ~ 1 ~t11.h~ fl1fl'1 u 'Jl'lf 
., ,, 

~ f 01 d 9,/ \J1 1q 9/C..:::i o G\ 9,/ ,c:!:t '' QJ d I d 
fl'\l'\l1'411Jfl1J1 11'1'Vl.:JU'10.:J Ill l'lf11i'Vl1 llH'\l'el'\l1.:J (Dilution) 'Jjl.JU,1'J11fl1'Jfl':i~'Vl'J1·HJ'1ff1'11m'Jll,l.:JOOfl 

SI SI , SI 

ll'J~fl1fl'fl1'\1U~fJf.U ~flllf.U~'UO.:J'W 1'Vl.:Jvi'J~1J1tlO'el f1'\l1fl l'J .:i.:i1u ~-ru 

7 
,, )I JI I t 

tl1'¥1.:i lfl.J1t1ti.:i il1tflt1vi1n~,i1nm11l1~n'el1Jn'\lfl1'J 11 .:i.:i1ue.i,1mMmrn-n'\l~'J~ mt11;1.:iti 
S/ I SI SI 

11mi.:itl 1ff11i 1'J f.U~'\11'el O'elflffff •m 1~ti' till trn~ 1 tt'\1l.J1 tlfl 11ll 'J1l.Jti.:itl 1tfltl,l 1 f1fl1'j 1 oiltl 1'1.JO·-ll'IU .:J1U 'j 1ll 
"' 

,, I ,, )/ j/ j/ I 

n.:i,i1nn,imrn~u 1u 11 .:i.:i1u e.J'1ftrnmrn 1~atl 1'Vl.:i~o.:i1ilu 1 ll,11l.lm,1':iJ1um1JfJllflln~mt1tl1vi.:i'Yi 
,, 

ti1Mu~ H1ull1~mfl'u 

,, ,, t ,, 

'li''el 2 i11'¥1.:i'Yh~1111:J'el'elfl,J1n h.:i.:i1u~'el.:iiil'lruftllD~~.:iu 
q 

,, 
d.::t c:!i fJ) d I QI ad 

(2) 'Vl~Wft (TDS lf'JO Total Dissolved Solids) '10.:Jl.11'11~.:J'W 
' ,, 

2.1 t11'Yi~tt1ft iilmnn11 3,ooo ii1;1iinfll\olt1ii,11 M1t1t111l11\91\917.:i,i1nviti1m.rnH ~un11 
I/ II J,I SI I 

ll~mrutl1'¥1.:i 11Mri.:i1t1.:if 11il1'Vl.:i M101l1~u1'Vl'IJO.:J 11 .:i.:i1uo,1nrnmrn ,11l.lviml.l 1 H.:i1uo,1nrnmrn 
q q 

nrnu~ 11\ol~o.:i iilmnn11 5,ooo ii1;1iin1l.l\oloii,11 

2.2 J1vi.:i~.:i1~1J11:Jt10fl'\llfl h.:i.:i1u1;1.:iti11Mri.:iJ1~iit11m1l.lt~l.l (Salinity) mn 
,, ,, ' ,, 

fl11 2,000 ii1;1iinf ll\olt1ii,1';i tl1 l1~rn-i:,- 1'W'W1'Vl.:J'\l~i'.i tl7l.J1flfl11tl1 l1~Wff 'Yiiit1~1 'Wtt'l1ri.:JU1 i~iJtfiU 

' 5,ooo ii"iini'll\olt1iim 

I (3) fflrn'U1Ul;l'ell:J 

1 
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(3) mrn'\J1lHHltl (Suspended Solids) ~bhnnn11 50 iJi,iini'1-1~oii1>1"J" 'H1001,1111,1n~1.:i 
f ,, S/ SI S/ SI I 

,Jlf)l1fi1'HlJ~ H ~lJnuil~l-11t1l'U1'Vl.:J 1mci.:J"J"O.:Jfutl1'V1.:J 'HlOih~l~'Yl'IJO.:J L':i.:J.:J1lJ~~ff1'Hf)7'jl-J m1-1Yim-1-1 

1 H.:JllJ ~1>1m'Hm"J"1-1t1111lJ ~ u~ ~o.:i 1iJmnn11 150 iJi,ii nf 1-1~oii1>1"J" 

(4) 1"11~'Hunii~1~.:iil 

4.1 Drn'YI (Mercury) 

4.2 i"l/rn!Utll-1 (Selenium) 

4.3 Ufl~liit11-1 (Cadmium) 

4.4 1>1~n1 (Lead) 

., "' 
4.5 01Wlf'Ufl (Arsenic) 

iiJmnn11 0.005 iJi,iini'1-1~'elii1>1"J" 

1iJmnn11 0.02 i11;1~ni'1-1~'el~1>1'j 

1iJmnn11 o.o3 iJi,iinf1-1~'elii1>1'j 

1iJmnn11 0.2 iJi,iinf1-1~'elii1>1"J" 

iiJmnn11 0.25 i1i,iinf1-1~'elii1>1'j 

4.61m1iit11-1 (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4.7 Uliltll-1 (Barium) 

4.8 'Uifll;l (Nickel) 

4.9 'YlO.:JU~.:J (Copper) 

4.10 ff.:Jfl~ff (Zinc) 

1iJmnn11 0.25 i11;1iinf1-1~oii~"J" 

1iJmnn11 o. 75 iJi,iinf1-1~oii1>1"J" 

1iJmnn11 1.0 i1i,iinf1-1~'elii1>1"J" 

iiJmnn11 1.0 iJi,iinf1-1~'elii1>1"J" 

iiJmnn11 2.0 iJi,iinf1-1~oii1>1"J" 

iiJmnn11 5.0 iji,iinf1-1~oiim 

4.11 Ul-1.:Jfll'Uff (Manganese) iiJmnn11 5.0 iji,iinf1-1~oii~"J" 

(5) ii,ivMcsulphide) fi~1Yit1mn'Ui~1~'ji,JlJi1;1ivM(HiS)iiJmnn11 1 iji,iini'1-1~oii~'j 

(6) iClft11i'W~ (Cyauide) fi~1fit1rnn'U1~1m1,ilJiClft11i'W~ (HCN) iiJmnn11 0.2 

(7) vJo{lYi,~i~~ (Formaldehyde) 

(8) mnh~nouvilJOi'l (Phenols Compound) 

(9) fli'!Ol'UVff'J" ~ (Free Chlorine) 

(10) IVHY~iClf~ (Pesticide) 

(11) ~tU'H.tJ" 

(1 2) ff 

(13) niilJ 

iiJmnn11 1 

iiJmnn11 1 

iiJmnn11 1 

~O.:J iiJii 

iiJmnn11 40 'el.:Jffli'lli'!iciit1ff 
'i/ lJ\ I ?I d di o, .ct 

1910.:J ll-lilJ'U'Yl'VNHifltl,J 
~ ll1, ~ d~ Q.I .Q 

\91'el.:J tl-liU'U'Yl'V'l.:JHifltl,J 

,, 
/ (14) u1l1\m1;1:/1'UlJ'U 
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1 SI SI SI SI SI , 

'Vin111u11 H ;'Wf11JiJ1mrutl1'VJ.,'J ll'l1~.,'J'HJ.,'J'j1J'\.Jl'Vl.,'J 111t1i.J1~l.f1'Vl'Utl.,'J L'j.,'J.,'Jl'W~\9lffl'l1m1lJ \9lllJ'Vinrn L1.,'J 

.,"Jl'W~\9lfl7'11m1l-lt11'11'W11 UIPl~tJ.,'J i:Jmnni, 15 iJ1;1~ni'l-l1P1'eliim 

(15) fll Ul'el~ (Biochemical Oxygen Demand) ~~rum;iD 20 'eJ.,'Jfl'll'lf1;11CJftlff nm 5 1'W 
I SI ,, ,, . ,, ,, 

i:Jmnn11 20 ii1;1i'infl.l~'eli'i\911 111'elmuu1P1n~wil1nvit11'11'W11 H ;un1JiJ1mrutl1'VJ.,"J 1mci.,"J1'eJ.,'J1U'U7'Vl.,'J 

'111'eliJ1~1fl'Vl'lJ'e).,'J L'j.,'J.,'Jl'W'el\91fl7'11m1l.J \9lll.J~nrn LH:il'W'el\9lff1l!mrnnl'l1'W11 U\Pl.,'J~t).,'J i:Jmnni, 60 . . 

(16) ti1ihfll~'W (TKN '111'el Total Kjeldahl Nitrogen) i,.hnnn11 100 iJ1;1iinfl.l1P1'elii\911 
I j/ SI S/ SI ,, 

'111tl'el11lll\9lfi\P1Willf1'fifl1'11'W~ ii ~'W n1JiJ1mW'Wl'VJ.,'J ll'l1~.,'J1tJ.,'J11J'Ul'VJ.,'J '111tliJ1~1fl'Vl'lJtl.,'J L'j.,'J.,'Jl'W'fl\9lfl7'11 

mm ml.l~ml.l 1 H.,'Jl'W'fl1P1fll11m1l.ln111u~ 11\Pl.,'J~'eJ.,'J i:Jmnn11 200 iJ1;1iin1l.l1P1'eli'i\911 

(17) fi1 .ifl'el~ (Chemical Oxygen Demand) i:Jmnn11 120 ii1;1iin1l.J1P1t1ii\911 '111tl'el11l 
I S/ sJ SI SI SI 

11\9ln1P11.,"J,11n'fin111u~ ii ;un1JiJ~mrutl1'VJ.,'J umi.,'J1t1.,'J f 1Jtl1'VJ.,'J 111'eliJ1~1fl'Vl'lJt1.,'J h .,'J.,'Jl'W'fl1P1fll11m1l.l ul>i 

~tJ.,'J iiimnni, 400 ii1;1iinf ll1P1t1ii1P11 

., ., ., 
~ti 3 m1m11lfft11Jftllll\P11Jl'W'Ul'VJ.,'J,Jlfi L'j.,'J.,'Jl'W'fl\9lfl7'11f)Hl.J\9lll.J~tl 2 'l-n',i11U'Wf11H).,'J\P]t) ii.Ju 

(1) m H1111lfft11Jfi1m1l.l1tlum11u1;1~i1.,'J'IJt1.,'Jtl1vi.,'J 1-n''lilflj'el.,'J1~fl11milunrn1rn~ 
., 

iWU'eJ.,'JUl (pH Meter) 

(2) mrn111lff'el1Jftl 'Vi~1t1ff 'l-n'H111mn~111m1-n'.,'J 1~'111l.,'J'flW'11 fJlJ 103 'eJ.,'Jfl'll'lf1;ll"Mtlff 

O.,'J'flW'11fJlJ 105 'eJ.,'Jfl'll'lfmclrvi,- 'lun,n 1 i'1 Ll.J.,'J 

(3) mH1111lfft11Jftlff11u'U1u1;1vv 'l-n''l iii mrn1t1.,'JNl'Wm~~1'1;lmt1.,'J 'lvun'1 (Glass 

Fibre Filter Disc) 
., 

(4) f11 H1111lfft11Jf:11m,~'11'Ufi 1-n'HinmHl .,'J'U 

4.1 m1m11lfft11JfiT,Y.,'Jfi~ff 1m1iJt1l.J 'VltJ.,'JU~.,'J ufl~1iJt1l.J um1 till \91 ~~1 fon1;1 

1rn~lll.J.,'Jf)lilff 'l-n''li1nt1~\9ltll.JlJfl lltl1JClft1'Wi''W m,Jfl L\911 L 'WL\9lll.J\91\911 (Atomic Absorption 

Spectrophotometry) 'lf'W~ l~l~fllltlffl'Vm~'W (Direct Aspiration) 111t11nvrn1ff:Ul ~iiff~'W ffliJfl 1mff Lflii 

(Plasma Emission Spectroscopy) 'lf'W1ltJ'Win'VivJ~ fl'V'll'Wl;l vrnlff:Ul (Inductively Coupled Plasma : ICP) 

I o' <> 
I 4.2 f11H1111lff'el1Jfll'el111Clf'Wfl 
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4.2 f11'jm"J~fftl1Jfi1tl111c1rwfl IW~l"li@'Utl:IJ 'ltt'1intJ~~tJ:IJDflUtl1J"litJWi''U 

milfl 1~'j 1w1~1:1J~~1 (Atomic Absorption Spectrophotometry) 'lf14fl lellfl'j'1 l~'Ul'Ut111i''U (Hydride 

Generation) l11tlTIIVHrnnh ~iiffi''U milfl 1~rniflu (Plasma Emission Spectroscopy) '.lfWfl~'U~f1viW~ 

ft'V'H~t'I vrn1inh (Inductively Coupled Plasma : ICP) 

' .. I C1iJG19J,Q,d ~ .. .I~,- d' ... I " 
4.3 f111~'; "J~fftl1Jfl11J1tl'Vl !l1 !'.lf"J1itl~~tll.Jl.JflUtl1J"litlTI'lf'U !flt'lfl l'lllltl1 

l'Vlfl14fl (Atomic Absorption Cold Vapour Technique) 

(5) f111~11~fft1Ufllii'I iw~ 1,n;inm1 l~l~'j'Vl (Titrate) 

(6) f111m"J~fft11Jfi1 l"litll l 'U~ 'ltt''liin f)'~'UIW~~,:1Jli'1t1ifl-w~~'U m{ihJ~flUt:Joiifl 

(Pyridine-Barbituric Acid) 

(7) f11'jm"J~fftl1Jfi1WtJ{lJ1t'l~lel'1 'ltt'Hinrvit11J~ (Spectrophotometry) 

(8) f111~11~fftl1Jfi1ff71il1~f1tl'l.JW'Utlt'I 1tt'Hinmt-u Ut'l~f11:IJ~"Jtl115 4-VdH-uut:J'U~ 

1-wlu (Distillation, 4-Aminoantipyrine) 

(9) f111m"J~fftl'l.Jfi1flt'ltl1'UVff'j ~ 'ltt''liinit:11v lfll:IJ~~fl (Iodometric Method) 

(1 O) f11'jfl'j"J~fftl'l.Jti1m1~Hilt:1.:in'UM~Vt1l~flfffll'W'lfl1~tlff~1 'l tt''liinn7"1i lfl1ll1 lfl f) 

'jlW (Gas-Chromatography) 

(11) f11H111~fftl'l.Jf,Jtlll11JlJ'lltJ.:Jtl7 lML'Mlfltt:1.:J1flf,Jtlll11JlJ 1fl'Utll~Y11f1111~ml"Jtl~1.:Jtl1 
~ ~ 

(12) mrnn~fftl'l.Jfil'U 111-uut'I~ t 'lllT'U 1 tt''l 'Minfft1fl~"Jtl~"JY11t'l~t'IW U~"JIWf1l11'U1Mir f) 
~ 

'llt:1.:i-u1l1-u1m~ t 'lllT-u 

(13) n7H11"J~fft:J'!Jti1ii1v~ itt''l;inv~l"li~ l :IJ~~lfli'i-1 (Azide Modification) ~f,Jtlll13JlJ 

20 ti.:Jffll"lit'll"Jftlff 1rl-unt'l1 5 1-u ~fl~tin-u M~tJinnnt-u~nrn h.:i.:i1-uf,J~fflMt1111.J'lMfl"J11.J1,1-u'.lftJ'IJ 

, .. ~ 'l"9"oQd ,I 
(14) f111m"J~fft:J'IJfll'VllflW'U M 1'lf"J1irnt'lflll1t'I (Kjeldahl) 

(15) m11,1n~fftl'!Jfil"Jfit1~ 1tt''l;inVtltlfft'lltl ifltilU~ffl"]ftJlJ lfl lfl11l.Jfl (Potassium 

Dichromate Digestion) 

" ' / 'UV 4 f11'j~'j"J~fft:J'IJflllJ1mJ1'U 
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~ I : ..: jJ ,, ~ l/J I~ .Q o> 
'Utl 4 f11'5'il'5"1,l''1tl1Jf111J1'il'5jl'U'U1'1'1'l'illfl 1 H~l'U'IJ'ilm'HmnJ 'illlJ'Utl 3 'il:::fltJ ·:itlJ'U 11.JflllJt)lJtl1Lfl'51:::'H 
" ,, ' 

u1m1:::u11ihJ 'Utl ·HYlJ1fllJ1ft'1miY~u1~~tllJL11-f·.:J'l.h:::1'1'1ft'i-vw 'H7tl Standard Methods for the 

Examination of Water and Wastewater~~ American Public Health Association, American Water Work 

Association m'l::: Water Environment Federation 'Utl~tl"Hf ]°tlllJ1f11 'i1lJf1'U f11'H'U~ H~1t1 

"' cl 'j/ 
(u1~m11u1wty fJl.lflmn) 

ii SI d ~ 
L'il1'H'U1'1'11J'5'111'5~1'U1!'5f11'5 6 

iJ1 ::: fl1ft' W 1'U~ 14 lJfl'Wltl'W W.ft'. 2539 

l'l!V1~U ff'Uf{1~fl 

(uwi'l!ai~,1 iruri;1~fl) 

f liflJ'U \9"1111 m1 m:::'1'1 n~ tl\91 m'Hn 1 rn 
~ . 



th::: fllfl fl'UI i ';j ,:j,:j 1'l-Hl~Hfl'M fl'j'n.J • 

., ., ' 

f17'11'W flfJtU J;lfl'l:ltU~tJ 1'Yi-rvh~1.rn.JeJelfl'W e)fl ! 'j ,:M l'W '111'iir11U\9lfl~1·Hl7fl 

.do IJP''l . I ., .d 
'Vlfl7'11'Wfl 11 tJlJ'j~fl7fl'fl':i~'Vl'J1.:JeJ\911:Yl'\1fl1'jlJ ~i.Ji.J'Vl 2 ('Vl.fl'. 2539) . 

I ,, ,, I 

11eJ.:i nm'W~fJtU iin'l:lrn~'lltJ.:iil1'Vi.:ivh~mt1tJeJfl'17fl h .:i.:i1'W 

~1t11.h~mrrm~'VJ'j1.:JQ\911:Yl'l1fl':irn 'il1Ji.J~ 2 (w .rr. 2539) 1jeJ.:i f17'11'WflfJtUi;lfl'l:ltU~'IJeJ.:J 
,, S/ I I 

il1vi.:i-rh~mt1eJtJfl'17fl h.:i.:i1'W -u'tJ 2 (15).(16).(17) i~ni.Ji,lnrn h.:i.:i7'WtJ\9lff7'11fl'.i'.ill n'1:::f17'11'Wflflt:U . . . 
SI S/ I I 

i;lfl'l:lt:U~tlTvi.:i'Yi1:::'IJ1t1tltlfl\llfl h.:inu cJi.:i"l~mi ftl 'Ultl~ (Biochemical Oxygen Demand) ftl l11fllg'U 

(TKN '11ltl Total Kjeldahl Nitrogen) llt'l~ftl;lel~ (Chemical Oxygen Demand) i,l11\9lfl,17.:J'il7fl~f17'11U~ 
,, ,,,, ,, 91 ,, ,, 

Hiu1.h:::mmn!rni.:in~111~ 'Vl.:iiHiuni.JD~lJltU'Wl'Yl.:J 11'\1'1.:J'.itJ.:Ji'i.JtlTvi.:i '\1ltJi.h~m'Vl'UtJ.:J l'.i.:J.:Jl'UQ\91 

ffl'Hfl'.i'.ill 
SI S/ S/ I 

\l:::uu fl'.ill 1-s .:J.:Jl'U tl\911:Y7'11fl'.i rntrntJ n·1.h~fllfl'f)7'11'\.J~f.!W iim1w:::l1 l'Yl-ll1'.i~'IJ1tltltl fl 

utJn h.:i.:i1ui,liift1111o1n~1.:i,i1n~n1Mu~ H'lu1h:::mrrm:::V111.:itl1o11:Y1Mmrn 'il'!Ji.J~ 2 ('Yi.fl'. 2539) 1~tJ.:i 
,, ,, t ,, 

n1'H'U~f.!wiin'l:lru~'IJtJ.:il11vi.:i'Yi1~mt1tJtJn'il1n 11.:i.:i,u ~.:i1-fo 1uil 

-u'tJ 1 fi11Jltl~ (Biochemical Oxygen Demand) ~QW'H.fJlJ 20 tl-lfl'11'1rn1;tl1:Y 11t'll 

5 1u 1:Jmnni, 60 i'.it1;nf1JloitJ;1o1-s rl111f mh-~1fl'Vl'UtJ.:J h .:i.:i1UQ\911:Yl'Hfl'.i'.ill\9171J1Ji\j,h~1t1nti 

m:::m1.:i (Y-l.fl'. 2535) tJtJf1\9111Jf1111Jiu'Y'l-s:::11'!f'!Ji\JtY~h.:i.:i1u 'Yi.ff. 2535 fltJ 
I I I S/ 

1.1 l;)l~i.J'vi 4(1) h .:J-ll'U1h~f1tJi.Jn'ilfl7'.ilf1tl1t1i.Jff,rJ cii.:iiii'lfff\911'W7i..h~1fl'Vl 

1.3 l;)l~i.J'vi 10 h.:i.:i1uu1~f1tJi.Jn'ilfll'Jl~tl1t1i.Jtll'Hl'.i\llf111il.:i tJth.:i'l~tJVl-3 

'Hii.:J'Hltl'Ht'lltltl Vl.:J ~.:J~t) 11.Hf 

o ~ "' d (1) fll'J'Yll'IJ'UlJlJ-3 '11rn'U'Ulllflf1 

(2) f11'.i'Vll'U'UlJD-lfl'.itJ1J '11~tl'IJ'Ulltl1Jll,r.:J 

(3) m1'1-i1r-1ii\9lfituC\'ltll'Hl'.i'17f111il.:i d'.luttfo 1~~ 111tJ.ff'W 

/ 1.4 1;)1~1Jl1 15 
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., 
'111t1'111;11rrnei1-:i ~-:iloiti itlu 

., 
(1) mn1 w rn THHl'l.J '111 tJ mm 1 ih1 ~ ~ i tl rim f-rnii v-:i ff 'fl 1 

.'I .<! "I c:l "' "I J QI ,, QI ,, 

(2) m1uumt11J~ 'l"l'lf ll.Jl;l~'Yl'lf f11fl'Yl'lf 1'Wtlff'fl1 m~~flff'fl1 '\J'U 

QI o' ct ,. 14 0 QI O ct ~ QI o' 
ff'fl1 '111tllul;ltJfl'11tlfJff1'11rn'Yl1'111t1~ffl.J 1uut11m1 ff'fl 1 

1.5 ~1~1J~ 22 h-:i-:i1utlnnt11Jfl~fll1Lrlv1n1Jfi-:J'Yltl J{w '111tll~'Wlv~-:im'li 
' ., 

lm1'U (Asbestos) t1ei1-:i l~t1d1-:iwu-:i '111tl'l11;1WtlV1-:J~-:J\91tl "ltli1 
QI ,I 1.1] o' dd I Q d. d 

(1) fl11'11l.Jfl mnrn 1'U'li m-:i '1111fl ilu t1u mu UfllflM1 fl'HJ mn 

,,'liJ o' •• I "I !ll d !l/ 'l rntn 11'1/ Titlfl '111t1Vt1l.Jffli'Y'W 1v 
,cl d g}!iJ4:!:(oQJ 

(2) mrnt1 '111t1fll'H'fllfJl.Jlff'Ufllf.lf.l'Uffl11rnmrnt1 

(3) m1wt1n Vtll.Jff lf~t1u1,1-:iri1t~~J{1v'\11t1fi-:i'Ylt1 
.l::::lr, ct'~ 

( 4) fl1 H'l l.J YltHl'l ti 

1.6 ~,~u~ 29 h-:i-:i1umrn 'lflU'\11;1::: tlU ilu'H!t1Ufl Wtlfl '\J~Ul;l~U~-:J U\91-:J 
od QIGtV~ .a ,ad a.,QJ(/ 

ff111~ ti~ 1'111UtJ1;1WtJ'U '111tllfli;ltl'l.'1:1''11tJ-:Jff'fl1 
" 

1. 7 ~,~u~ 38 h-:i-:i1u~ii1outt1 11!eim~f11lltlth-:i1~vo1-:i'l1i1-:i '111tl'\11;1Wtl01-:J 

(1) flWY11lgtl~1fl i~ '111tl'1mJt'U 

(2) mni1m~~l'l;J m~fllllU~-:J 1110m~~,'l;J~l~lunnn0ir!w11ii~ 

~'Vl1~1fll~'Wlv (Fibre) '111tlU~'Wm:::~11;J"lW1ut11 (Fibreboard) 

1.8 ~,~u~ 42 h-:i-:i1utl1:::nt11Jn~m1trlf.l1numii.nrucrf m11r1ii '111t11ir~tr1i'.i 

ci1-:inli~v vd1-:il~t1d1-:i11i1-:i 111t1'111;!Wt1d1-:i ~-:i1,1t1"11Hi' 

0 dCV t/ d. 4 QI d 

(1) fll'.i'Vlllfll.JfltuCVI ff11lfll.J mV1ff~lfll.J 

d QI O d QI ,cl 4 I dQI " 

(2) m1m1Jrn1;J11;1111;1rM 1wn r1~mt1n 111eiurnun11mvn~1fll.JfltuCV1 

I 1.9 ~1~1J'yj 46 ... 



----, 
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' 
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., 
v~1-:i \Pi-:i~v hl-u 

mn11ru "!'ll'l.h~mft' 

a., ct _,t a1 <i' a d ... ' I a' ct QJ a' min '111V1JV-:Jfl'U !HI wrnf111l.J111'1.JlJ1£J'\JV-:Jl.J'4llfJ '111Vff\Pl1 

(3) mrn~1P111P1t1~1l-:i11111£Jrl1Mf1JlJ1ri1111-rnunii-'llmV1 im-:iii-!1-:i 11!t1 . . . 
m1m~'Vl1ww1~l11 °1 '\JV-:ii1-:im£Jl.J'4llVM1t1ir'\?11 ~f1111u\?1~11m1m~m1-:imn11ru'fl'll'lh~mft' U'111P1Q 

\Plll.J (1) '111tl (2) iiln11ti-:i1\?lt1~1l-:i11111£Jff1'11f'lJ°HL'rl'Wmm1 Lfl~t1-:inw1 Lfl~tl-:Jffltl1-:J Lfl~t1-:ii1t1 ~Hlu . . 
' ' ., 

mnh~ flti'lJ 1 rnfi1;11b u1;1~ri1mh~nt1'1J'\Jt1-:J1f11t1-:ii1t1vilil 'UflWU'U 

1.10 i,1~'1J~ 92 iH:n'IJ'tttl-:Jlt'U 

-u'v 2 ,hvitflLB'IJ (TKN '111V Total Kjeldahl Nitrogen) iilmrnd1 200 iJ1;1~nfl.J'1tl~\Pl1 

rl111f m.h~1fl'Vl'\JV-:J 11-:i-:i1WJ\?lffl'Hm1111P1111ut!:J;-n1£Jn~m~m1-:i (VI. ft'. 2535) vmw1111m111 i'UV11~Hb' 

'Ut!:jty~h-:i-:i1'U VI.fl. 2535 fit) 
2.1 i,1~'1J~ 13(2) 1 H-:J1'1J'lh~flV'lJfi\lfl111~£J1f1'lJLfl1v-:iui-:i '111Vlf11ti-:i 

u1~ ntiu mm1u1~1fl'Vl m 1'Vl1m 1t1-:i1h-:i ng'U rnM! v il'll v-:i t11M11 • 
2.2 i,1~11~ 15(1) h-:i-:i1-w1h~nt1ut1\lm11~£J1t1umm1ir'\?11 u1~m'Vlm1'Vl1 

ct od o QJ~a.,,o' 

tl1'1111 Nffl.J 111 VV1'1111ff1L 1 '11 umMrnW fJ-:Jff\Pl 1 
"' 

-u'ti 3 ~,~iv~ (Chemical Oxygen Demand) illmnn11 400 iJ1;1~nfmiv~IP11ff1'11f'lJ 

u1~Lfl'Vl'Vl'llt1-:i h-:i-:i1'U~\?lm11m1111P17l.JUt!:J'lf"n7tJn~m~'Vl11-:i (VI .ft' . 2535) vt1n1P1111m111lum~11'b' 

ururu~h-:i-:i1'U VI.fl. 2535 tiv u u 

3.1 i,7~1Jvi 13(2) 1 H:Jl'WU1~flV1Jfi\lfl111~£J1f1'lJlfl~tl-:!Ul-:I '111Vlfl~V-:J 

1h~fltl'!Jtl1'1111U1~1fl'Vlfl11'Vl11flj v-:iui-:ing'U rn '111Vil'\JV-:JV1'1111 

3.2 i,1~1J~ 15(1) h-:i-:i1-w1h~nt1ut1\lm11~tJ1t1umm1ir\?111h~1fl'Vlm1'Vl1 

ti 1m1 r-iii-11M1 ti v1m1 rl11 ~ '11 urlm f rni tJ-:i ff\Pl 1 
"' 

o ., d 

I 3 .3 1;1111'1J'Vl 22 



' 
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' I 
' 
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' V 

'tt'W (Asbestos) vri1.:i i~vri1--111-u.:i '115Vmrnrnri1.:i ~.:i~v '1,Jil 

(1) m'.im!n m{m:il'W"lf m.:i 111 ~~ ~'W vu mu D~m~EJ1 mt:i 1~n 

!'11) _, •• I "" ., "' ., 'I 
l~fl'.i l'i'C)f Titlfi '11'.itlfJ'ellH'J'liY'W &fl 

d .c:S YY.c:!:f.oGJ 
(2) f11'.i'l'l'el '11'.i tl nl '.i l~ '.i fll.J lff'W ~lflfl'W 'GY1'11'.iU fi1 '.i'l'ltl 

(3) fn'.iW'elf) ~Vl.J~ '115tlll~'1ffl l~~~W'l15tl~'1'Vltl .. ., .. 
(4) f11'.i'Wl.J'Wff'1'Vltl 

3.4 ih~uvi 29 1a:n'U'l1:Un 'lf111'11'1:: vu 'IJ'U'11rvu~ vfon 'U~lm::u~.:i 1:Yll~~ 

GIG\'j/?J c:i .:!Id QIQJ,/ 

'el~ t'l1lu'U'11fJ~'W '11'.itlllflMUff'11'W'1ff~1 

3.5 ih~ul'i 38 h.:i--11ur-1~~1tv 11rvm::~11:rnri1.:ii~vri1--111i1.:i Mrv11mEJvri1.:i 

o d .c:!t dt;J ,.,i , y ,Q d 
(2) mrn1m::~11:1 m~~11:111'U.:i 11rnm~~11:1V1 t'lf umrntiff'.i1'1'lfU~'Vl 

vh~ l nlff'W!fl (Fibre) 11rv11N'Um~~11:11vJ1uv{ (Fibreboard) 

,J'.i~mff w i'W~ 18 fJl.l.fllwui' 'W.ff. 2540 

.. .,., 
('WWL'Vlfl'.i ll.JCJ.Jl'U'W'Vl 'JW) 

t:i;u~nrn h.:i--11u~~m11m'.il.l 

0 ., 

'ffll'Wl\)fi~fl--1 

., Q ., 

(m.:im11w-w\\J f.Jl.lff~1n) 

gJ " ci ,Q 

rn1'11'U1'VlU'.i'l11'.i'11'U1i'.if11'.i 6 
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MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

I. 

2. 

3. 

4 . 

5. 

f! . 

8. 

if nii-umi::nr (Colour, Odour 

and Taste) 

~Wl1~ii (T-:!Tiperature) 

.. . 
ft'lllJllJU fllflll<'l::~11~ 

ecin-i1lllrn::a10 (DO))/ 

ult1ti (BOD) 

1111fliiiivnq1J 1fliirieif 1nf ~1111l'! 

(Total Coliform Bacteria) 

ll1Jflnt1onqllYlfHJ n 1flatl t) llJ 
(Fecal Ccliform Bacteria) 

l1.11111-s111 (N01) itrn-J10 

i-u 1fl~IU1J. 

9. I ualJ 11J1iiu1J (NHJ)1-u11-J1u 

I l1.111im~u 

I 0. 1 YlinH'I (Phenols) 

1 I. 

12. 

13 . 

14 . 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

l16~llfl~ (Cu) 

iimnn (Ni) 

llIHfll-Ui'f (Mn) 

l'r°~n::ir (Zn) 

llfll'llUOlJ (Cd) 

1fl1wu1JTI'if11an'!ln,,i-un 

(Cr Hcxavalcnt) 

,di, (Pb) . 
tlnrmirn11fl (Total Hg) 

rr,rn~ (As) 

1'11011-u~ (Cyanide) 

nmi-U91n1l'f5°~if (Radioactivity) 

-ti,f ~ir11enl'l1 

-ti,f~rhmn 

rrmilffflI"NYUn::n~{,.-aflnii . 
ru,a1iai~l11Jl'I (Total 

Organochlorinc Pcsti.::idcs) 

fllTIH 

P20 

P80 

P80 

P80 

I 

· ,nho 

C 

imJa. 

1001111. 

lJfl]cl. 

IUtHflflnnta. 

1Jfl)cl. 

met't'lfllttU~i~tt~" f!Ulflniru-nh::IJITI 

flCtllnniummnl'lftl,::1on1" 

,h::um ,l,::um ,h::um 1h::um 1h::uin 

11 

11 

11 

11 

11 

11 

11 

11 

li 

11 

1i 

11 

11 

11 

li 

11 

1i 

11 

I 

2 3 

5.0-9.0 5.0-9.0 

~6.0 ~4.0 

:11.5 :12.0 

:1-5,000 :1-20,000 

:11,000 

5.0 

0.5 

0.005 

0 .1 

0.1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0.05 

0 .05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.05 

1>4,000 

5.0 

0.5 

0 .005 

0.1 

0. 1 

1.0 

1.0 

0.005 • 

0.05 •• 

0 .05 

0 .05 

0.002 

0 .01 

0 .005 

0.1 

1.0 

0 ,005 

4 

5.0-9.0 

1:2.0 

:14.0 

I 5.0 

0 .5 

0.005 

0.1 

0 .1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0 .05 

0 .05 

0.002 

0.01 

0.005 

0 .1 

1.0 

0.005 

s 



I 

GlR1J 

23 . 

24. 

25 . 

26. 

27. 

28. 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

U\DlcrinnnMq~qfl31 f1nm111ninl1::U11'1flOll'l1'1lll 

flltlH 
mho 

1111ainnl-i'1h::laY'1 11 

flOUlll'IJ1
21 

cmA th::um 1h::u1n 1h::un1 1.h::un1 1h::um 

1 2 ~ 4 5 

t1~n (DDT) 1111flmi°illn. 1i 1.0 1.0 1.0 

1ha-,ti~flfinri1 (Aipha· BHC) " li 0.02 0.02 0.02 

fiflfllw (Dieldrin) " 11 0.1 0.1 0.1 

6t1fll'U (Aldrin) " 11 0.1 0.1 0.1 

11Jtlfl 1t1n t> f un::un.1,murn " 11 0.2 0.2 0.2 

ih.len 1-v~ (Heptachlor 

&Hcptachlor cpoxidc) 

ltl'Ul>l~'U (Endrin) " !i 'hjirn..111a91111-nu1~fl111iifm 

I "n\lt'fcu;'i1hlit1~ 

TilJl : 1h::mflfl01::n111Jm1ii-:i:nfllij1J11,i-:i~,~ uu'l.Jii 8 (Yi.ff. 2537) Ell:lfli'11lJfl111Jltn,1::n-ru'tyiy9iri~,n;lJ 

u n:: fo111tj01.tnYi~ -:i111f,ti' e1J11--i-:iY1~ Yi.ff. 2535 ,ia-:i t'i 1i-tu~1J1911 Jll-lfJW111l'IJ-, h-1m1ti~J,fi1ih.1 

~~1JYi1tn1~f11l'illl.{!1Jfllll uumh::mf!-v1'11u Ifill 111 vim.1~ 16.:i M'l'UY1 24 ~lJ.f11'1'Wll 2537 

l1lJ7tJll1~ : 11 m111i.i~'l.h:a11nin-ni-nf11'.l1fo.1 

. 

. 

. 

. 

. 

. 

1.h::1m1ii I Mun lll1ti-:iJ1iifJt1UnYiJ1iiffflll'IVl11Jlil'SlJ,rJ9i1flUU'nfl'illfl,i',i~'il1flO'ilO'Srn']m.h::1fll1 

,rn::immm~u,h:: 1aw,~o 
I) nmrulnfl11n::1Jnm, 1flurie~Fi,unw1.i11~e h:-ivi111tln9iriou 

- ,; - ..: dd- ., ,,,l 
2) fl11'U010Yi'IJ'.q9lllJlilW'!fl9l,Jt) -~ff~ll'lf'l91l:fl1Jl'IUJlU 

., ., ... ,, . : 
3) flllOtpm1l::1J1JUl'lf'IU'lltl~lllHHUl 

1h::lfll1~ 2 Mun lllHi-:iJ,iiMfmf ,i~11,nnw11w1J1.:1h::ull1 11c1::ffllJl'S(lli1uth:: 1uwniv 
I) nu~1.1111flttfl::1J~tllfl lt1vie.:Fi1uml 1ih1io ht1f111111n9irioum1:Fhum::murm 

i.Jfotl1 .:fltlUlll'IJ1-vi'1 hlrieu 
., ,,., , : 

2) fl1lEl~lflllff911'U1 

3) fllltll::N . . 
4) m111mh11n::nwnmi.h 

1i1::lfll1ii 3 Mufi llllri~J1~Mfmf,i~11,nii11mrn11mh::urn llf\::ffl1Jll0l~'U1h:: lvwt~tl 

I) m1~t.11.nflac1::11l111t11flvie-:if.i1um,'li11ie l1fl9111Jtlnfirivum,::H1un1:;111um1 

tlfm.J1-:if!11tmrnf1-vi'11tltieu 

2) fl111flllfll 



MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

1.h::urn~ 4 Mari ll,Hi-af1~i~f1.Jtl1i-i1i1nn\lmllJ1.Jl•:ith::iflY1 m,::tTllJllOlntnh:: 1o'D'l!l'~6 
. . " 

1) ni1t21.ifofl11a::u!lflt11~vitl~H1um1'ii1L"it111fl91111tlniitfoi.ma::H1un,::mum, 
" . 

tlfu,J\ itJtumY1u1li'1 ii.lr.tiu 

2) nll~91tl'll1fflllJ 

1h::111Y1~ 5 i~uri lll1ri-1tl1~i~i-u.J,i~\llf10\lmllJ1Jl•nh::un111n::rr1111,a1i'lutl1:: 1ow1~0 

n, rn ll'U lfl lJ 

2/.flll1'U~fl11J191l!l'Ul~'l'11::l'Ulll1ci-.1tl11h::1m1~ 2 -4 l'fll1foul1a-.1J11h::11l'r1~ I 1~1~u1tl9111J 

lill1J'D'1;'i uri::lll1ri-n1Tth::um~ 5 hin1l11Jflft1 

3/ fll DO iilumW<nlJl~lJl'U~lt'{fl 

1i 1nu i tl91llJ1illlJ'!f19i 

li' ~wl1~ii'IJe-iJ11i::~o-1 lli?l-sn-i1~oil11Jii9111Jnl1J<n~1nu 3 o~ff119rn1;off 

• J,~i1t1111.Jm::i1-.1i1J!U'IJ~~ Ca<:O, iu1nun11100 iiniinfa?ieii9ll 

•• .J1~i1tn11Jm::~1-.11u,i.J'\I0'1CaC0
3

1n·,m11 100 ii<'lafiflll'it-am 

C 6-lfflt'"!fcH;tJf:' 

P20 ti11tlof1,;t.1 i'Ylft~ 20 117flnl'Sfll'U,uti-:io,h-i,f,n\11lJFl~lfhJlJlilln\1i'l'OlJOUH~f)l'df).i 

P80 fill tJe{1~u h1nti 80 II lflflllfi11.nrui-:iou1-iJ,i-:il11Jfl~lO'UlJltl l1'ilfftl'UtJUH9iarde-s 

lJfl./cl . iinaof 1Jlei91l 

1Jcl. 

MPN d - ~ • 
IVlJ .YI .W'I-I . l1l0 Mose Probable Number 



,, 
'H'U 1 Glti. 

'n'l1 n ;i '11 'U lU fllfl . 

l~tl-:J 01l1'U vl'Hti nLflWct1Ul\::lJ1l1l'i flTl' 1urn:J1'lnn7lff1'11ltl f11'iiltl'3f1'U 

~1'Un'1Ti1'HUff'IJLLcl:::f11'iiJtl'3f1\.J1'UL~tMfi-:JLl1vl~tlJJliJ'U~ll . 

" 
~1vi1'1~U'U m1J'\llfvw1mtl1111v11c1 1~i.:i1tYfo11-c,:;i;iimm1JJ{mu.1mJJTHl'lltwi/1,:i1'11:: 

" " JI 

tl1rn~1c1i.:i'IJ0-:if 11m::rn fl'lf'U , tt'nu 'j ::ih1 n fll'VH~V.:ii'I t)~l'U 1'11lfll nl l'Ul~Tct ~-:i t'l'lJfl11'1.H'rn.Ji ,:i 

tll e' - ,,: " G.I " ... ! 1Hl flL fltu Ct'! f11'i I cl fl L 'l!'U 11J1Y11 cl i '111 '11JJ1 :::fflJ 11'1 :::fft) y)flJ t).:j fltl tHll'U fl uw L 'U iJ 9 ~ tl'U U :::'U 'U 

" 01HOVT1rn1,m.Jfl11JJL'U1Jll1ln b (G>) U'\1'3vt'i:::ll'l1'Ut\jty~'Ul1.JlY11'1 'Vt.fl'. !§lltl.~o 1J1J1.J\11~17fl1l 
. " 

fl'j::: 'YI 'j 1-H'l hun m 1i 1 rn'l11~ Lrn::: ff '3111<;1 t( tl lJ 1 Y1 llfl 1ll 'U :::u l'lH)-:J fl tu ::fl 'j rn fl 1'i 'U ltl HI 1 'cl 

tl [l fl 1.h::: fl1 l'fn ll1\J vll1 "ci n L fltu 'li'u c1:::mmfl 111 'U'Yl1'31'1!1 fl1'j rirnf 1Jfll 'I il f),:j nu <K,t.i ff11i 1'I 01 ff'IJ • 
1m:::m1ih:i.:inulu11t1'3~-:J111Y1"'VlJLfluvh1'11 9).:j9J[liucl' 

-rfo c.i i"tl't1m~m.h:::mfl'm:::vl'n'3t1\11UT11m·rn uut1vi (i)1.ia, (W.fl. 1.ia,&<i'.li>) mrn1111JJ . 
" fl111JL\..lvt'i:::'i7'111Jtyty~hhm~nc1 l"l .fl'. li>tl.lioo 

JI " 

'UO I.ii fll'IiltHfl'U'UlflllJ'\.JOfl Lm1TI-:J'UO'U1Ulvllc1 

" " 
(<il) i.im! 11.11Y11c1VJfl'l.!6 ~o-:iflu fl'li'1'3i.itl~..:i119it11fl'UU'U~v1uu 91fl~1~\.JflnM "lu hJ,! tlt1fl11 

b 11Jm ~1v~11J u9f t(1irn!ei11J u~flU1J m1v 1~eilv-:inuiii.tt'tl1mvm1 fl 'l 11c1911Jc1-:i-u'1-:iYiafll 
f II I • I JI 

(1'1>) i.u mw iiuotl 11J1'11cltJQi'Uii ~lJ'HlVt:id~1n11uimu 'Ul.:JlflV.:J\l:::~o,:iufoui11tll vi ini 0 
t ,, I JI 

lli'ff-:ifli1ui11w-u'1.:i1tiu.:i1~{Jil6'3f1'Uiii lf u191flftlU'UOf11'H'cll,r1JJ1l1.JU111tu vi~,:itio . 
~ 

(l'Jl) i.umru~,JaJ1rnli'llc1~v1i'31f1to.:itrutl11vl~1 ~6-:ili1n1'Uflt)'Uf1!;11ilmnuuonm1.J1n,Jt1 • 
,, ti • • 

ti1mv11c111"U1'1>-ii!ovfl11 Qti 1'11u9i11J;i1 r1c11Jviuvi"111u'ovni1 (i) ;i111~11J,11 rl1uiumtiiiitlv . 
" ., 1 ., J/ 

ti l1J1Y1lcl~Y1'1.:Jlfllt),:i~uti1uo 1a n ~onilt'll'U fl[J'U fl1l111fl 'U't'l'U UV rnmhnu 01.hmv11n11'U l 

i,J,! vuni, G>ti. l'lf'U~l1J91'I fl?JJJi4\J~ 1>-ii! tll.ln11 d. v1111-:i11J,11 ut'l::101J'tfl'U ,J v 11:::~a,:iihrn1~1.11uJ 1 

aa n 111nu i nw i.i v 
' ., . . ,,, 

(d.) i. umw'fi11::1 :::~u m1H,foti1mmc1i1m11 l ~wm1 [HJvl(ltJ'ULflltN tJUUltltlfl 11.l 

u:::~fl~il~iJ,nu O i -n'11 il 'U '111.Jl Lv76iltl-:inu~i iri ~l1rl~i ,:i LY1t11nc1-:i 1 ui. 'U ,J t) 



11tl'1 Gib 

n'lfrh1 '11'4IU nm 

,, ' ,o GT> fJWf11Yi'l.ltl•nhm~rn,~'1:::1il1llmi '19{ 
J/ 1 JI I 

(Q) ll1m~1nfi'1::1iunflfl~fl-nih.Jtl1ii'l~~l1.Jfll'i'1lfll1::'HmUtiniiw::'17nnllJl'lfYifl1m • 
: .a I .ci ,i!l ~ ., 11:Sq !I cl d QI Q o' QI ~ 
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'iUltll"i 

ff (Color) 

m11l'lju (Turbidity) 

m11J1ilun1~-Yi1.:i (pH) 

~ .. 
f!Wt1flllW:::YIHlfUI 

'iltlfll'i 

ll1~ f1 (Fe) 

IIJHfl1Un' (Mn) 

'YI0.:iu~.:i (Cu) 

ff~fl:;tY (Zn) 

inrvt;i (S04) 

mrnhYi' (Cl) 

vl~vo1Hi' (F) 

iu1;irn (N0
3
) 

. 
J. .. mwerinnnmnnumarn 

5 ( 11il1m1vrniiti1J-lmrnar1) 

5 (l1'U1Ufl111J~U) 

7.0-8.5 

' '. .. lflnl'YI fl 111-U Afll 11 lJ 1 :::ffl.l 

(iinflf111J~6nm) 

ili1riu 0.5 

hhiiuo.3 

11.hriu 1.0 

i111iiu 5.0 

hi1iiu 200 

1li,nu 250 

iiJ1nu 0.7 

1li1nu 45 

m11Jm:::~1.:ilY-n11JY1 (Total hardness as CaCO 3) iJi1nu 300 

m11Jm~~1.:it1111 ili,iiu 200 
(Non-carbonate hardness as CaCO

3
) 

" . 
tJi1J1tu1J1na-11vi'rn1J~nmmw1~ i1hnu 600 
(Total dissolved solids) 

ltlW-rft1lf llll.l\l.:iqA 

I 5 (11U1Ulll'1niiulJ- 1 f'llJtJa,1) 

20 (11il1vm1mJu) 

6.5-9.2 

mwarf olf laiii,HlA 

(ilnanfo~oa;i·l) 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 

500 

250 

1,200 
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ff1'I11~ (As) 

1'11U1l'U'1 (CN) 
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iJ•Hl'Yl(Hg) 

llflrlliiu11(Cd) 

;ftlUUlJ(Se) 

u "' ◄ .-.a1 
fJNDni.w::llHllfllf11/ll1Jfl'Yll1tJ 

11tlfll1 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E.coli 
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(ih,;nf 1J~o~m) 

)/ , ·~ ,10'1 lJ1J 

~ti-i11in 

~ti-,hm 
ti , f,d 

91tH 1JlJ 

~o~1ilii 

~o~'hrn 
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J) I • J/ ,/ .a, 

'UOUfl'l1 2.2 910'HJU~f1Ulfl'fll'11U9111J91'i 

lflN'tlOlf l&rnu~q~ 

(ijaanf 1J~'flii91l) 

0.05 

0.1 

0.05 

0.001 

0.01 

0.01 
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fl 1 'lVI 'l 'J ~ 'l vlfl QI.fl 1'Vf61fl1t11 'U 'U 'l 'l ti 1 fl 1 t1 

- Total Suspended Particulates 

- PM- I 0 

., ., .. 
fll 'lVl 'l'J~ 'Jv'l 'l::v'l'UliTtl~ 

- Leq. 24 hr 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 
w 

,. d • 
fll 'lVI 'l 'J ~ 'Jll'I 'll ::'tlfl QUI 1'Vt 'U1 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

4 .t!:I .e:tt, d 
11'1 'l6·UI 6Vl 'l'l~ 'J lfl 'l l ::'tl 

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

- No. I, I 

- No. 5, 5 

- No. 12, 12 

- No. 24, 24 

- High Volume PM- IO Air Sampler & Blower - Electronic Balance S/N. 14245322 

-No. 7, 7 

- No. 19, 19 

- No. 20, 20 

- No. 27, 27 

- Sound Level Meter SIN 122026 

- Sound Level Meter SIN 12202 1 

- Sound Level Meter SIN 122028 

- Sound Level Meter SIN 162033 

- Sound Level Meter SIN 162034 

- lnstantel Model MiniMate DS-077 SIN 

5279,5439 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 1073 0 

- Hot Air Oven SIN 8 493.061 3 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8 493.0613 

- Spectrophotometer SIN 752S l2006 

- Spectrophotometer SIN 752S 12006 

REPORT: MM_P4: PONGSUPAKON/2023/NOV/CAL.DOC 



AIR POLLUTION MONITORING EQUIPMENT . 

I 

TISCH ENVIROMEHTAL, INC. 
14!5 SOUTH MIAMI AVE. 
VIL.LAG! 01' CLEVIS, OH:45002 
513.417.9000 
877 . .263.7_1510 TOU FRH 
513.467.9009 FAX 
WWW.TISC:H•EHV .COM 

ORIFICE TRAf:1S~ STANDARD CERTIFICATION WORKSHEET TE-5025A 

Da_te - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch Orifi.ce I . D. -

9833620 
1413 

Ta (K} -
Pa (mm) -

298 
748 .. 03 

--z=-----=---=-==---==~--=====-==--==-==--~--=--=---=----·===--=----------
METER ORFICE 

PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF 
OR START STOP VOL~JME TIME Hg H20 

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

l NA NA l.00 1.4110 3.2 2.00 
2 NA. NA 1.00 0.9950 6.3 4.00 
3 NA NA 1.00 0.888-0 7.9 5.00 
4 NA NA 1.00 0.8450 8.7 5.50 
5 NA NA 1.00 0.6970 . 12.7 8.00 

DATA TABULATION 

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

-------- --------- ----------- --------- --------- --------- ----------
0.9800 0.6945 1. 4030 0.9957 0.7057 0.8926 
0.9760 0.9809 1.9842 0.9916 0.9966 1.2s2·3 
0.9738 'l. 0966 2.2184 0.9893 1.1141 1.4113 
0.9728 1.1512 · 2. 3267 0.9883 1.169-6 1-.4802 
0.9675 1.3881 2 .8·061 0.9830 1.4103 1. 7852 

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

2.02255 
-0.00092 
1. oo·ooo 

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

1.26649 
-0.00058 
1.00000 

y axis= SQRT[H2O(Pa/760) (298/Ta)] y axis = SQRT [H20 (Ta/Pa)] 

CALCULATIONS 

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

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

For subsequent flow rate calculations: 

Qstd = 1/m{ [SQRT (H2O (Pa/760) (298/Ta))] - b} 
Qa = 1/m{{SQRT H20(Ta/Pa)]- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd VS deltaH 

TISCH EHVIROMENTAL. INC:. 
14!5 SOUTH MIAMI AV£. 
VIUAGt: or Cl.EVES, OH 4!5002 
!513.4$7.9000 
877.263.7810 TOLL FREE 
513.487.9009 FAX 
WWW.TtSCH•ENV .COM 

5.0 ~ ....... ....,., ....... ....,., ..................................... _.......,......,......,.,,..,..,. ................................................................................... .,....,.,.......,.. 

4.5 +++++H+++++H+H-l+H+l+l+H-H+<H-H-++H+++H-H+++l+++++H+t+H-H~t+t+++H+++++H+++lt+t+++H+++Httt 36 

4.0 ~++H-H+++H-H+l+H-1-Wl+H++HH-H-++H+H-H-H++Hl+++++H++HH-H-++fl+++++H+++l+++++Hi+++++H+++H+H-

3.5 ~l+H-H+++H-1-Wl+H++Hl+++++H+++l+H++HH-H-++H+++H++++Hl+++++tt+H-l+tt+++IH-t+++H+H-t+t++++lrtttt 28 

3.0 24 

6' 
N 
:c: 

2.5 20:5. 
:c: 
~ 
tU 
'0 

2.0 16 

1.5 +H+I-H-H+H+l+++-H-H-H-HI-H+H+I-H+H,14-f#li+H-H+l+H-11-H+W!-H+l+H-H+HttH+IHttl+HtttH-ttttt,Httt 12 

1.0 -H+H-H+l+l+H-H+II-H+H+I-H+H+l+H-IH-H-~+++-H+l+H-1-H+H-H-H+I-H+a-l-H+H+l+H-Htt+Hi-H+ftH+H+8 

0.5 +H-H+II-I-H+I-H-H+H-H+H-l+H+H-11-1-H+I-H-H+l+H-~IIA-I-H-H+H-11-H++I-H-H+l+H-H+Htt+I-H+H-l+H+H-:l++H- 4 

0.0 ....... J.LU.U.,.j.1..U,.u..i.1..1..4.1.,1.,1,JU..U..~.U.,.U..U...i.4-J,.JU..U.U.U~U..U...LJ.y-U..1.U..U....u+JU..U...1.,1.,1,J-4'-.............................. '...i.+ 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mln) 

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

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

P s t d Ta 

Qa series:· . .J(o H (T a / Pa)) 



CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi lll20 

NSC·TISI-TIS17025 
CALIBRATION 00·30 Tel.(02) 964-62 J I Fax.(02) 964-5155, e-mail : caUbratech.cal@yahoo.com, calibratech.cal@hotrnai.l.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Caljbration 

60-200157-1 

Special Lab Envi and Consultant Co ., Ltd. 

47/91 Moo 3, Tambol Tha-it , Pak.kret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 I g 

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

Special Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 20 17 

Akaradath Thippichai 

(28.5 to 28. 7) '' C 

46.5 to 49 .7) % 

JOl 1.0 mbar 

Page : 1 of 2 

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

Edition 5, July 2015 

Reference Standard Instruments : Th is cer1itica1io11 is lraceable 10 1he lnterna1ional System or Uni ts 

Standard Weigh1s 

!J2...NQ.,_ Cert . No. Due Date 

E26J ·E2624 C02 162446 16 Nov 20 17 

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

Traceability 

Nat ional Institute ol'Me1ro logy (Thailand), (NIMT) 

Approved by : 

( Surachai. Prn1111hong) 

Technical M,tnager 

This ceri.fieate.may not be reproduced other than in full except with the prior wriH~~oval of'the Calibratech -Co.,Ltd. --
AI,-r-:voa_:i -oJ 
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CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Suk.haprachasan 3 Rd., Bangpood, Palek.red, Nonthaburi 11120 

Tel.(02) 964-62 1 I Fax.(02) 964-5 155, e-mail: calibratech.cal@yahoo.com, calibratech.cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200.157-1 Page 2 of 2 

Result of Calibration : Without Adjus1men1 

UUC Condition As-Received : Good 

Departure of indicali on from nominal val ue 

Nom inal Value Correct ion Uncertainty 

(g) (g) ( ± g) 

0.00 1 0.0000 0.0001 1 

0.01 0.0000 0.000 I I 

0 . 1 0.0000 0.000 11 

0.5 -0.0001 0.0001 I 

2 0.0000 0.00012 

5 0.0000 0.00012 

10 0.000 1 0.00012 

50 0.0005 0.00015 

100 0.0011 0.00022 

200 0.0022 0.00039 

This reported uncertainty of meas uremenl was based on a slandard uncertainly mu lipl ied by a coverage laclor k = 2.11 , 

providing a level of confidence of approx imalely 95% 

Eccentric error Load tesl : 50 g 

A B C D E 

-0.0002 0.000 I 0.0004 0.00(Hl 0.0000 

Repeatability Load test 

S1dev. 

200 

0.00005 

g 

g 

- oOo -

g 0 ) 

A 
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..,1'1'111'M,i'f1'M,'11TIG'I ua RilWzfaLLG'IWn Blue Consultant Limited Partnership 
1 'II 

32/751 t"1W"lh::'J!1tl'nf11 LL"ll1.:ll1.:lfn L"ll<ill'l.:1"1 n1".:ILYl'V'l'1 10140 , , , , , , 

1m.0-2873-6045-61'1'11~11 0-2873-6046 

ieh1tl5u1im11Lm1::,.fom'l!'U.1ut11¼ty1<il~.:11'U.~ 22 i.:1Yi1fl:1J 2566 

Instrument : Sound Level Meter 

Date of Calibrate : May 3, 2023 

Calibrator : Sound Calibrator 

CALIBRATION REPORT 

Manufacturer : ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 16, 2024 

Manufacturer: Scarlet Tech Co., Ltd. 

Model : ST-120 

Calibration Report 

Serial No. : ST120C0267E Range of Calibrator : 93.97 dB 

No. Serial No. Before Adjust After Adjust Inspection Result 

12 122026 93.9 94.0 Pass 

14 122021 94.0 94.0 Pass 

16 122028 93.9 94.0 Pass 

20 162033 94.1 94.0 Pass 

21 162034 93.9 94.0 Pass 



Calibration Certificate 

Part Number : 

Description : 

Date : 

712A0101 

MiniMate DS-077 

February 18 2008 

Unit SIN: 5279 

TEST REFERENCES* .. Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & K.jaer Power Amplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Charge Amplifier 2635 

Brue! & K.jaer HPMC 4221 

Brue! & Kjaer Mic. Carrier System . 2804 

Brue! & K.jaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for lNSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 
/ , \ I 

/ ' j 



Calibration Certificate 

Part Number : 712A0101 

Description : MiniMate DS-077 

Date: March 12 2007 

Unit SIN: 5439 

TEST REFERENCES* Model Serial No. 

Stanford Spectrum Analyzer SR760 41116 

Stanford Function Generator DS335 31568 

Bruel & Kjaer Power Amplifier 2706 2057323 

Bruel & Kjaer Accelerometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Bruel & Kjaer Mic. Carrier System 2804 2040694 

Bruel & Kjaer Microphone 4193 1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SEN SO RCHECK feature of the unit 

is . sufficiently reliable to · indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-27 17-3000-24 FAX . 0-27 19-9484 

~ 
NSC-TISl,TIS17025 
CALIBRATION 0008 

Cert.No_; 16CH1145 

Page.: 1 of 3 1 .-· 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

Calibrated by : 

Approved by : 

J Pornthippa Tameyaku l 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang , 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage ca librator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

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

Thi s ceruficate may nut be re prod uced othe r than in full . exce pt wn h the prior wntten 

appmval of the head o f Corpora te Se rvice, .1 Eq uipme nt C ali brat 1nn d nd Te~11ng Services 

A 0050992 

I 
! 



.\ 
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Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 
1) Document Process Calibrator 

2) Ref. Standard Thermometer 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model 
741B 

1523 

Serial No. 
9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

Cert.No.: 16CH1145 ~! 
Page.: 2 of 3 1/~ 

Due Date 

15 Nov 2016 

18 May 2017 

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

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

2. Reference Standard Materials : pH calibration standard : 

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

calibration using glass electrode. 

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

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

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

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

Calibration Results 

Function : mV Measurement 
Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

a 0761295 ~ 



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

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

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

SIN .:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32 .2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

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

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 

(°C) ( ± oc) k 

0.001 0.20 2.00 

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

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

-oOo-

a 0769697 

., 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

http:/1'1.ww.ml.com 

Certificate Number : CCW - 4192 -16 /C 

CERTIFICATE OF CALIBRATION Page : of 4 

Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIIMIIIEHmll\lHlllll 
• S II 1 6 0 9 l J O O 2 5 • 

Object/ Equipment : Electronic Balance/ Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number : 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt : September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment: N/A 

Date of Issue : September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

Appt9ved.Signatory 
,\l, --:. ✓ 

~j ·< · ' 
'.ii 

&i 

,. 
;•i .o! 

":;.'.:. •t ~;Jo ~·, X ,f?r •. 

The contefl ts of this certincate may oe published or reproduced or passed to a thnd party only ,n full . except with the prior wrinen approval ot the Calll>ration Center. Mettler-T ffiedo (Tha~and) ltd. 

.,,. 



Device 

METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel : 0 2723 0300 Fax: 0 2719 6479 

http://www.mt.com 

Model : 

Serial Number : 

Calibration: 

Capacity: 

Readability : 

AL204 
1228510730 
Single Range 
Max 210 

0.0001 
g 
g 

Certificate Number : CCW • 4192 - 16 IC 

Page: 2 of 4 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) Standard Deviation (g) 

Max Capacity = 210 9 20 0.00005 

Readability = 0.0001 g 200 0.00008 

For Weighing Range 2 Nominal Value (g) Standard Deviation (g) 

Max Capacity = g 

Readability = g . 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

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

0.2 0.20000 0.20000 0.00000 0.00013 2.10 

0.5 0.50000 0.50000 0.00000 0.00013 2.10 

2 2.00001 2.00003 -0.00002 0.00013 2.10 

5 4.99998 4.99997 0.00001 0.00013 2.10 

10 9.99996 10.00003 -0.00007 0.00013 2.09 

20 20.00000 20.00007 •0.00007 0.00013 2.08 
50 50.00002 50.00010 -0.00008 0.00014 2.0§, !,%' /f," .fl• 

100 99.99995 100.00003 -0.00008 0.00020 ... ,'l!i:bi , ..,-~A i : 

150 149.99997 150,00007 -0.00010 0.00027 ~,, ~-.\ .-:i_.01~. \.,,. ~ .... ;! " 

200 199.99994 200.00007 -0.00013 0.00034 ;ii.; -~ i:oo 
. . ~' 

:i(,,"I, ~· :a,{·....,,.. 
. -~ -, 

\ 
-,1), 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by-<,overage factor,k 

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

Tl\11 4 tn onv,l\oll doWmlnl 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

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

Tel : O 2723 0300 Fax : o 2719 6479 

http://www.mt.com 

Certificate Number : CCW - 4192 - 16 /C 

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

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

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

- -
- - -

. 

. - . . 
- . -

. -

- . 

- . 

" . 

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

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

3. Eccentricity or Off-Center Loading 

D 

N\ 
~ 

/\ 
~ 

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

receptor to the edge. 

For Weighing Range 1 

Test Load 1 oo g 

Position Indication (g) 

1 100.0000 

2 100,0002 

3 99.9999 

4 99.9998 

5 100.0000 

Max Deviation 0.0002 

FOIJCoyUe(tle, ,ToltdO(Tll..-.d')LnwttO Rev.la 

For Weighing Range 2 
Test Load g ~~ ~~ i.f ~y- :}, ~ i• i►~· ~ t..:Y 

~.J ;.: .-f \ ~ ~!. t /) ,1 ;;> 
~-------~---=-'-''---.-'-+-. --',,,.,-!,.,,-4 J ,. ; f . ·~ 

____ P_o_si_ti_o_n _____ , .. ~.~di_·~~'l,~.,,i_o_a.-,·:n_._(b_)_~·_-_-- _, <-.r'<::., t,~-

1 ~ -~ ..... ... :$;, \ .... ,/· :a 
f------------.,,;,,~"".""'-~'------l (") ~-

2 & -· ~ 
3 

4 

5 

Max Deviation 

fhll ,s _.,. ongN dOC!lffltl'II 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 
Certificate Number : CCW • 4192-16 /C 

Model : AL204 Serial Number : 1228510730 

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

under following environment condition : 

Temperature : 26.4 •c to 26.8 ·c 
Humidity : 58. 6 % to 59.3 % 

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

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

Page: 4 of 

based on 

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

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

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1 mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151 119 

IN24 16H405 

Due Date 

Apr 25. 2017 

Feb 07, 2017 

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

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

Traceability: The measurement is traceable to fol lowing national standard, which realize the physical unit of measurement {SI). 

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

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

End of Report 

t01JC 0yMeffler.l OleOO(T~lrnlled Rev. la 
Thll•1t1 nal 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES Jc 
534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-27 17-3000-24 FAX . 0-27 19-9484 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No. : 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature: 

Relative Humidity : 

Calibrated by : 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun , Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

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

Th ,s certificate may not be reprod uced o the r than in full. e .,cept with the prior written 

apprmal of the head of Corporate Servi ces 3 : Equipment Cal1hrnt1nn and Te sting Serv,ces . 

NSC•TISl•T1S17025 
CALIBRATION 0008 

... . , 
...__: ; 

Cert. No.: 16TM1916 . 1, 

Page. : 1 of 3 \•~. 
' ,, 

~. i 

'. ·.q 
·, 

' .. 
. ., ; 
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· _ Equipment : 
.. Model: 

, Serial No. : 

ID No. : 

Manufacturer : 

Received Order : 

· , Condition As-Received : 

Calibration Date : 

/,, Reference: 

Procedure Used :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

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

·ct: measurement method with Data Acquisition which connected with Resistance Temperature 

":, Detector ( RTD ). 

·/, The temperature scale used was based on ITS-90 . 

. ~ Condition of this result of calibration 

· 1. Reference standard instrument:-

:'; Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

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

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

- National Institute of Metrology Thailand . ( NIMT ). 

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

· Result of Calibration :- ( * ) Without Adjustment 

Function of UUC*: Temperature Source 

Due Date 

13 Mar 2017 

· Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 67 61 

AC Supply (Volt) 230 230 

H 

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

w 

Probe Installation Details : 

a = 

b = 

C = 

5 

5 

5 

cm 

cm 

cm 

Dimension of Chamber : 
D = 0 .33 m 

W = 0 .40 m 
H = 0.40 m 

Capac ity = 0 .05 m3 

1 
l.- - - ------·-··--

2 

3 

4 
- -••·--• -·-- ·-

5 

6 

7 

8 

9 (ref.) 

14RTD101 

14RTD102 

14RTD103 

14RTD104 

14RTD105 

14RTD106 
--- ·- - -----

14RTD107 

14RTD108 

14RTD109 

--

a 0759611 

' ' ' ! 



, Equipment : 
... ,{', 
'' Model: 

' Serial No. : 

/i lD No.: 

Manufacturer : 

· 
1 

Received Order : 
,..~ i 

/~ Condition As-Received : 

. \ Calibration Date : 

:1~ Reference : 
< Result of Calibration :-

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

( * ) Without Adjustment 

' Function of UUC* : Temperature Source 

Calibration UUC* UUC* Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc) ( oc ) 
104.0 104.0 104.0 0.12 0.67 .. ~ 

Calibration Measured Temperature ( °C) 

Point Position 

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

Overall 

Variation 
( oc ) 

1.1 

7 I 
104.0 103.834 I 103.955 I 103.688 I 103.960 I 103.937 1103.616 I 104.597 I 

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

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

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±OC) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

. /{ 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. 

:1 Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. 
' "', UUC* : Unit Under Calibration 

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

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

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

-oOo-

a 0759612 
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S@C~ 1ib~a!i~nr 
SPC CALIBRATION CENTER CO.,L 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangko1-. 

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

Equipment: 

Model : 

Serial No. (or ID.) : 

Manufacturer: 

Condition: 

Customer: 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No. : C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 161 0728 

Spectrum lab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC-TISI-TIS 1702S 
C.llbmlofl 0087 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd . 

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

Bangchak. Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

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

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

and Technology (N IST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 991 13 and 57399 

( Mr. Dumrong Boonsopon ) 

Person in charge 

( Mr.Nitinun Srihawan ) 

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

national standard or other recog nised nationa l sta<'dard laboratones. 

The measurement uncertainty stated is the expanded uncertainty which 1s obtained from the standard uncertainty multiplied by the coverage factor (k,,,2) to 

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

that the results relate only to the items ca librated. 

This calibration certificate shall not be reproduced except 1n fu ll only. without wri11en approval from SPC Ca libration Center Co .. Ltd. 

SPCC-FM-C06-07: 03 May 20 16 



Calibration Results: 

Without Adjustment 

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

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

Certificate No. : C06160380 Page 2 of 3 

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

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1 .52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 201 6 



, SPC CALIBRATION CENTER CO.,LTD. 

Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

1194 Soi Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 
Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 

website: http://www.spcgroup.co.th 

Certificate No.: C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 2016 ------



' t::I 

fllflN1-!1flfl 5 

.... I v v c! o ~ ' 
!!Nl!u1~6lf lflllfil!1ifll1rll!11llel~!!1 

6Uel~ 1 fl1 ~fll1 



ff15\)fl15111 LK LJc)\)llS 

~UuClcl1KflSSU UUO~UUU 
• u 

~ I L 

l W c) c)Clcfl Kfl SSU fl ucf 51\) . 
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TsuluRuwuFictmns rhlKiiauuslaolu5s 
lKUi>UK1U 01n1SlOUKUllt"iUi)UUUUiruuula Iaolu 
smi>1::s::uulaosaan 

s::tuo5ua::niu ri1Humbut:>a1 16.45 u. Toou 
a'fYfYUUtciauriaun1ss::,ua11nniu 

n1scicia1ut1s:>i>aau 
Af\lfl1W~ll:>Oaau 
' 

J,1 :✓.::-, 
"""' \ J'l • ,i•• 

uslin ludu taubsc>uu)uri Flc>uuaunuci ;hno 
iiutOuaurinsiiuu1osj!1ulumsos:>i>>of!nunwao 
u:>oaau foonuu1ui'iu1Js::aun1sni ,uu~chtilums 
osJi>aaun,slJfiucicnuu,osmstJaunuua::unlu 
wans::nuiluu:>aaau ua::fiao1uos:>i>ac>uf!run1w 
auu:,aaau wsau;,orhs1ou1u Oa:: 2 ntu (ti:fou 
tu.o.,tc.iau w.o.) uuauaciaa1unu1uulou1oua:: 
uwunswo1nssssuu1fiua::auu:,aaau nsu . . . 
~C'ia1KOSSUWUi!1UUa::n1SlKUi>UUS ua::Kl.iJEJU1UO 
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tnOJUi>\l 
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u1asn1sila\lnu11a:: --,,,:,,;1-:;-
, . 
llriluwa·ns::nua\llOOaau 

• USn1Si?Oc11\laalK 

~nA1t~atJa\lnu~u 
a::aa\laan~1nouan 
lAS\ln1S 

lJ~miuluuuau 
l.li>\lflU l30UUa:: 

tlJuuu:uiu~ua::aa\l 

• lJ~nKiy1mJntla\lnu 
msw\ln::a1oua\l 
tuhou 

• s1m.houu1noluua::01uKu11As\ln1s 
1~aaan1sV1uns::i>1ouau~ua::am> 

- 0 ._ L.~....._ ,_ 

fl15a1S:>i>OAUACI 
ua\luuuulna1Fiau 

' 
luucia::O uslini>::rhn1sa1s:>i>nF1unfiuaulJs::u1uu 

lu\iijufilnatAEJ\) 3 Ktju,u SJU 125 ASJlSi>U i:ia K&j 4 

U1U:JUO::lAOU 65 ASJlSi>U, Kl;! 7 u,u:foo::tAEJulci a. 
rha1oa:>a 55 AS:>lsauua::t"iaj 5 u1uthnibomhJ:: a . 
uulJ:: 5 ASJlSi>U l~i>a1S:>i>l'lF1UAfiiJtyK1Hans::nu 
ua::ua,auauu::rian1sci1,uuni>nssuuauTAsun1s 

wan1sa1s:>i> sr>aa:: 85.26 luldsuwans::nui>1n 
msciuuulAsoms uad:iltriousaaa:: 14.74 iis::4:$1Ia 
suwans::nu 3 ,~au iia mslJa:>ns::touuaotF11:1Ru, 
taou ua::~ua::aau Taoa1tKqiis~4;;bultuyu1i>1n 
llKc1\J5U 9 lUU fllSi>Sli>S msriaas,oKsani>nssulu 
quuu msd'alurhawih ua~sssuu1cilaa1hl1.hl.ludu 
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I • .. u 

uslinloiioc:ionru::nssumsu::,auuauwusiiu l~c><h1uumscnuu1asmsuc>onuua::unluwans::nuiio 
u::>aac>u ~\llUUao1asulA11nmmbuii1iio::>Ui>\l S::>UUSK1Si>On1Sni>\lf1Ult.i1S::J\lcfU1llW ua::nc>o11uwcuu1 
Kyu1usc>u~uii1Kuc>uus TaauslinLiuuuuhnc>o11u1tJ1s::5ocfU1'11w liuch Oa:: 200,000 u1n 1~c>10uFi1lua10 
lun1sas::>i>c!un1wlls::u1uu ua::1t.l1s::5\lc!Un1wc>u1uouaolls::u1uuiia1Ffoc>tjus1::>rulna1Fiaolt'luiills::muuas 
ua::na\lnuwruu1Kuu1usc>u~uii1Kuaous liuch tla:: 500,000 u1n a1Ksuni>nssuwcuu1a1s1srulJs::Iouu ms . -
nm:n Fnau1 lJs::twruua::5cuusssuuaol!uuuiaasau 

·r-1· ~ :; 

,:;a tr".1 . ', 

t.t •-· 

i.,ti~ 
~~)-1 

- -, ..._ -..; • ·~-,.,. __ ,;_w_, __ n....,.~ r - ... _ ..... ~,..,a-.'.'~.., o f ._ 

us1:1n ·; woAan,ns i>1no .. 
lJs::n,uuostauri 30794/15994 

t. 
777 Ktj 4 d1uarha1aa::>o 
i>lllli>UU3i>O i>UK:>OOln 

Tns. 055-508536, 089-8561287 
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1J1,;'t1 YNffifn1fl'i ,>11161 • 
ff'itl~113Jti1UL'Vla01!'3J1f'4.LLH::::i'1fl3J L~OM.YH}lt111fl3J • LaiOM.VU}~~n1tJM. 2566 • • 

1. """"""~1M.i'f1Z>1-smtJ-s::::Tu11"~1 ltJ 
... ..., d 

L~ el'U 1WY1 

VH]~111fUJ 17 VI.fl. 66 

31 Vi.fl. 66 

31 Vi.fl. 66 

iinu1uu • 1 ii.ti. 66 

1 ii.u. 66 

10 ii.ti. 66 

14 ii.ti. 66 

27 ii.ti. 66 

n-m{J1fllJ 3 n.fl. 66 

7 n.fl. 66 

17 n.fl. 66 

;-.'JV,1fllJ 10 ff.fl. 66 

15 ff.t). 66 

29 ff.fl. 66 

flUtJ1tJU 18 n.t1. 66 

21 n.t1. 66 

'ilfl1fllJ 4 'il.fl. 66 • 
6 'ii.fl. 66 

6 'il.fl. 66 

14 'il.fl. 66 

19 91.fl. 66 

30 'ii.fl. 66 

W(]ff~n11'JU 11 Vi.tl.66 

12 W.tl. 66 

18 W.tl. 66 

25 W.tl. 66 

25 W.tl. 66 

27 Vi.ti. 66 

27 Vi.ti. 66 

28 Vi.ti. 66 

'V\U1tl'11Utf'1Jel ., 
thlt'nt,"-.'l.fthhui'il1.J~ v,~ 4 u1u1.J'il::Liiuu 

0U'il. 't11ITTtJfl1'il 
.Q ...,: .., ._. .ct c'd 'I" 1 

~tJV,Un1 lJ. 4 U1U1.J'il::LfltJU ua::f!UtJL"muiv-1::tJ1U'il11 

l·HY-1tJ1U1flff-.'JLl,"1lJlfll111Vithuau1u1.J'il::LiitJu 

~"lv.niU1U1.J'il::LfltJU v,ij 4 
•• -~ ■ 1 

' A I D I 

B.Jfln11u1v.11ff1u,;i1uat11ff1ua1,;i 

£1U'il. 't11ITTtJfl1'il 

0U'il. 't11ITTtJfl1'il 

'l!lJ'l!u.iau~ufh v.ii 4 u1u1.J'il::Lfiuu 
'II 

1lU9l. 't11ITTtJii11'il 

h.JL1tJUU1U1.J9l::LfltlU v,~ 4 'il. 't11ITTtJfl1'il 

l11L111lUiil,"1l'il 

ITT\4nt,".J.fv-11::ti1'il!il!JtJ~Ufl1 v,ij 4 ti1ui1.i::LfltJU 
• .Y 

thinH.J.fw1::ti1'il'ilBt1~uih v,ii 4 u1u1.Ji1::Lfiuu 
• 'II 

mlJthlij 

thinff.:1.fv-11::ti1'il!il!ltJ~ufh v,ii 4 u1u1J'il::Lfiuu • 
thlt'm1uo'ilH1v.m1:1Ji.Jv.1.i911n 

! 

thlt'nH-.'l.fth1v.ii.i1-.'l~ lJ. 4 u1u1.J'il::Lfiuu 

lw1tJuu1u1Jt1::Liiuu 

thlt'nHJ.fw1::li1'il'il1ll'J~uih v,ii 4 u1u1.Jt1::Lfil'lu 
• .Y 

ITT\4n.J1uo'ilITTVinTT1Ji.:1v.1~'il'il1n 
• 

ITT\4n.J1Uff1ffiin11LLiil::f1lJfl1!JJU1.J.J1U LLiiHB'il • 
thinHJ.f11lJL"ilITT1Jflfi lJ. 7 u1u1.J'il::Lfiuuti 

ITTUnH.J.fth1v.ii'i11.J~ lJ. 4 U1U1u.J'il::LfltJU 

1'illllJ11111," lJ. 1 U1UilUefJ 'il. LLii1::lJ1'il 
! 

thlt'nt,",10Jfw1::ti1'ilil!lt1~uih v,ii 4 u1u1J'il::LiitJu . " 
'l'illJ.Jflaitii,;i,- .-i. uiim~1 

0U'il. 't11ITTl'Jfl1'il 

1'ilwu.o,1u1ti1 .-i. uiitl:: 

ITT\4nJ1uo.iITTv.m11Ji.Jv.1.i.i1n 
! 

Tit1nT1 

71lJ"fi1l.!'l!_'t'11l'il~1thITTlJ~flflCl11tJV,1lUU 

ff\4Uff':ULlflnim1mw1miu1ili1-.'l1uv.1nuli'Ji1.Jil'ilL"111llJ 

ffTI.JU ri.J~,i, 1 un_u~L1uuj'1 LLa::tioii"1trn:1J'l!1~ 
Q,,, ... f(' ff' 0 ... I 

ffUUff\:Ufl:11tU.'¥1't'11-.'ln11LLY-l't'ltl ITTV.1U 1lfflJ. Vii.:! 7 

ff\4UffUUfl1tltU.'t1't'11.Jn11UVi"l'ltJ (hv,fu mm. v,ij 4 
~ . -

ff\4UffUU't'1Un11fln~1 't'lUL1tJU~ i1m1fln~1 2566 

t,"\4UffUULlfln\4nL1t1uu1miu1i"fi1.J1uv.1nuli'Ji1.Jil'ilL't'l!llJ 

ff\4UffUUer1eio:1J~"lv.ajua::LL~U11l.J'lhJ-u'uthv,1uer1htJ~<iH&itJ.J, ~vim,-

'il11'ilffl.J11'1111Vitlo.iu;;i:: X-ray "1111.JBn 

ff\4UffUUlm.Jm1tlfutl1.:1u1u1i~ff-.'l1l1tJ lJ. 7 
• , \HJ " 

ff\4UffUU'J!f1'il~tJ1.Jfl'Vi11llJU1 tJ1.J 1uti11'Yi'il'llU1'il 1 v,ni 
___!______L___j w 

t,"\4UffUU'll1l.Jn.J1athv,fu.J1u1~urhlt'u e-J"lv.niu1utl1::,hi1 
• 'II w 

H\4UHUULfl~eJ.Jviuv.lJonfli'unuu.Juo.Jrfahm::m'il 
! - • 

71 lJ Lil1.u i1111Vi.J1u 11.Jfia1 qn ~L 'ilii £JlJV.1lJ.Jfl ;;i 

H\4UHU uno.J't'lUt,"'lH~m1mlJth lij ~·--· 
'i111Yi1 ~ tym1 u,fov-11::v_l_'nli 

niu'Vi1::11'l!mum::n11.:1oi;iITTv.m11J 
• ! 

'i11J"fi1urum1tJ•1hiw1::vmtr 
! ., q 

ff\4UffUUn11LLil.J'llUih,1litl1::,hi1 2566 
! 

H\4UffU\UiUfl'llU1'il 4x8 lJ. Lv1oh"lui'i'ilnTTlJ'll1lJITTUnHJ'lJ'1 
! 

'1i1 m v,aoeri.J1::HUt1t11i1YhlJ 1ui.JV.1il'il1 n 
'II 

njuw1::n'l!mum1JH1H~m1LLo1::fi'lJfl11l.JU1.JJ1u 

Yi1uruJ1uniu,niflfi 
• w • 

Yi111ty-nunjuITT1Jflfl . - ... -muruJ1un;iuITTlJflfl .! ., ... 

thuruJ1uniuITT1Jflfl 
! ., "' 

Yi1utyn1rnjuITT1Jflii 

ff\4U HU Un11,j'i1J1Uti1::L Vi ma 1l l'Jm::m LLa::fi 'il m1lJ 'il fl1'il t,"111fl 
! 

rhuru-nuniuITTIJflfl 
.! ... .. 

~ A .. 

'il1l.JTIJ1flJ1Un1'J!1'i1Ufl::mn«uTI'lf1U~1m 
_!_ 

'i'UJ (1) 'W.R. 66 • 'W.tl. 66 

., ., 
~1'U1'UL~'U (lJ1'YI) 111.l'tl.J;'U 

2,000 

4,900 

26,879 33,779 

12,000 

7,500 

59,000 

1,800 

52,850 133,150 

43,931 

25,000 

104,745 173,676 

2,396 

15,371 

5,000 22,767 

10,000 

3,000 13,000 

3,000 

2,000 

3,000 

19,000 

2,000 

1,000 30,000 

10,000 

2,000 

1,000 

10,000 

1,000 

60,000 

1,000 

2,000 87,000 

493,372 493,372 



2. aitliif'WM,M-U\.h.1,, /1mi'11·n1~uae1 

"' L<n au 
.., d 

1WY1 'V\U1£h'l1U.~'1Je) 
'U 

11£.lnTJ 

~tl.tltl."i I -;i1u.1u.L~tl. 'U 

si1u1u~u 

(iu) 
@ (lJTYl) 

V-Hl 'IY 111 fl lJ 12 VLfl. 66 tli<i11i1LnmL1-hnJ<il airuau.u.~u.flantlfu~u.~ ' . 31.45 50.00 1,572 .50 

iitjU.l!JU. 6 ii.!J. 66 
s'd ,a.; ' """ Q 

i'IU.!JL1!JU.1Vl:::!J1U.<i111 'JllJ'JlU.<il!l!J~U.m ., " airua"4u.1l1L~1Jm1u1lm1m1J1u!!'ll.!J'i - - -

mn!JlfllJ - - -

i-.l~lfllJ 15 B.fl. 66 m11,iJtyq/7f<ilif (!l~<il e-J<l.YlBsJ. <illn) a,!uffu.u.~u. Rip Rap 4"-8" 
' 

39.62 265 10,499.30 

16 ff.fl. 66 h-JL7tJ'l,l,lJ11-l.1-J'i1:::LAtJU. a,!UffU.U.~'U.e:J'U. tlfo~wri~'l41Yl1-JL'JJ71rn1tJ'U. 50.12 50 2,506.00 

16 ff.fl. 66 -J71-l.U!l-.lfl'l-l.LLa::m1Lmff11n1ru.11tJ !lU<il. Yi1ITT!Ja1<i1 airuffu.u.~u.flan A, B tlfu~u~rmu.m-JL'JJ1timbm<i11a 
. ' 30.63 2,312.50 

16 B.fl. 66 
' Q. ----a- t., - "' ~u1m,i,m::mim2J't'l~11v;11u't'l 35 mu1-mm airuau.u.~u. 3/4" i.Jfutl1-Jfl'l-l.tlfju1im1m1J1uwi.l.1t1 1.34 190 254.60 

18 ff.fl. 66 't'lm1 71ltJ 11412 J7U.i.Jfju1im1Ll1U.1'.JL,fl1 ff,rUff'41-l.~U. 3/8" tlfu~wrli1l-J'l11fl11 0.74 100 74.00 

18-21 ff.fl. 66 el-.lfln71U1~11a1w;hu1,v;1::li7<ile-J1LL<il-J (-J1'U.'lli,U1::mwi1r-htJ, 'U.Vlfl.33) 
' 

ff,!UffU.U.~U.!lfo-Jfl LLa::fli,n B 11lJ 8 iu.11.1if1Ja!l _,_ 
26 ff.fl . 66 

O ~ ... A A 

B1U.fiff-:l'JJVl1::!i7<il<il!ltJ~'U.n1 
' 

airuau.u.~u. 3/8" 2 LiltJ1 bLt,::~u.~i.i ~1 b~!J1 tlfo~u.~L<il7tJlJ-:111-l.11-:lfii,71>ni; ' . ., 
31 ff.fl. 66 

... d t., 1 A Q 

!!'U.!JL1tJU.JVl::!J11-l.'1l11 'Jl"1l'l!U.<il<l!J~U.n1 alt'uau.u.~u.flan B 112J 3 L~1.J1 tlfu~u.~"1'1J-:11l1~'1471l71'111L7!JU. .... 

161.80 22,632.50 

35.15 2,931.50 

23.48 100 2,348.00 

17U.!J1tJU. 6 n.!J. 66 mb1Ju1J..:inu.fn1Y1u1# <iln.27 (ii<il1111Vl) alt'uau.u.~u. 3/4 ihwfufff1-:1i1J..:iit11u.~i.l.11J 2.34 190 444.60 

,;rn1fl2J 
' 

16 <ii .fl . 66 
O ~ s' A A 

ITTUfiff-.l'JJVl1:::li1 ~ <ii 1l !J~'U.n1 ~u.flan B tlfu~u.rl~'l41ma1 12.10 50 605.00 

17 <ii.fl. 66 ~uf-lu. tlfa~u.rl~'147fl7a1 
' 17 <ii.fl. 66 

o ~ s' Q A 

ITTU.fiff-J'lJVl1::If1<il<il!l!J~'U.n1 

WU.1!JU!l-J17U.1m.t;u, rt <iln.27 (ii<il1111Vl) ~u, 3/4" 'Yi1i1J-:lf111LU.Wt.41!J 

18.35 50 917 .50 

4.08 190 775.20 

Vl{]fl~nl!J'U. 24 Vl.!J. 66 wu.1m,i,v;1::fi-;im2J't'l~11v;11url 35 ~u. 3/4" tlfui.J1,111u.tlfju1im1 14.09 190 2,677.1 0 

113.J (2) YU>l. 66 - YU.I. 66 425 - 50,550 
-

113J3J~~1 (1) + (2) .. - I - I 543,922 



-faif 4 'WQ'l!tfflflM 2566 
ali''LI~ht 'Hb~'Ha~'W;83-18'U1l'a'~naa;'l~ 'a''J3-13-1$A'l 150,000 'IJ'l'Yl a'l'l'l't'IJ~83-lbb"ll3-l'l'llil~A'lf<f'la'l . . .. 

bB"Hn-u,::a~A'IIB~fhli'11a~;,1a.11~a1afAA 'l'l~ 7 'll1wf~P1::1.A~'H Pl. ~1a1~a1~ .. 

-f»fi 5-12 'Wq'lffi'lflM 2566 
ali''Lia'H 'H n1':i'naa;1~bb 't1.,~Abntnf1b~a 1 ll "H n~n':i'':i':H'IIB~flf "Hin1':i'b;;~'H':i'.,cw::m"H~1'J a.1a-l1tt~'J~ 1; 

.. \I \I 'IJ 

'W'a':Hbb~'H ~B~b'H~:H~'H~B~~'H,~'J .. . 



'm-~ 25 ,unurtflll 2566 
a'li''US'H. 'H,;'laa~N, o/llli1J.a::WJ"H.'fa~-U~'U'U n~~a~'ln,j'l 50,000 'U'l't'l fih'l'l'f'UN'Wn'l'f NS~a'l£1 

1 V ., \I 'I.I \I 'II 1 

N.,'lh£1~ ~b~ £1~ 1.1.a::~~--a£1 Lan1a t~ £1n1'f'I.J'f::a1"H.~'l'H. 'II a~f11'H.tJ'U~n1'fA'H. ,wn1'f1.1.a::na~a-ra ~n'l'f a~An'l-t 
... II II 

'Uf'l'l'l'f~'mih'Liari1a1£1a'J,1 1.1.a::Aru.::n'f'f~n'l'f~'Ja'll'H.d'~'WW; N--'U~o/l'lTQ.,,1n1-tml~'t1'H,1,~r,,-r::-f~a'IIS1'l'W 
II • • 

'lf~'lf'H.'IIB~L'f~L~'W~~aS11n-t • • 

1li~ 30 'H'Utfl')flll 2566 
IU d c., It.I 3' d J., I' e, C),oCII, d t., t., I 

S'H. 'Ua'H. 'H,1,A'j'8~'J,1T::,1mi 'lP!'la IFITB~'ll~'H, 'lo/l'H, n~QP!Ba IFl'tB~'J~A'J'l~~'H, T'J~~aA'l'I.JT::~'lm 
• II 

20,000 'U'l't'l 1;n'Una~ aa~. 'U'lWj~Pl::1.A£1'H. o/1~ 4 1.1.a::'l'I~ 7 b~Bb;a1'1'11''U'U~n'lT'lf'l'J'U'l'H.b'H.'lf~'lf'H. 
" " " .. 



i1ul 10 iiqwm» 2566 
:w au 't1 'H fl'l'a'pf n'tf'l'U'a'::IJ1't1't1 'Hb~l!.l'H~ 'll't::'«$1i'.1n1'tpf n'tf'l 2566 b ;1,1,n~mf m~e'H ~ ,1ae Lan'lab 'H • • 

'lf:w'lfwt'lai 4 1,1,a::'l'la-i 7 ~1ua«ri1a1ea1fl '«$1'H1'H 14 '11'H 11:w:wa1-11 59,000 'U'l'l1 m ;a~'ll't::'lf:w 
• " " • 11 • .. ' ' 
a~1-1m1'll~'l'l1'ta1"H~1'lla'111a1ea1~ 

'll'~ 28 iiqWlfl» 2566 
~11QS:W't't'1fl'l'Wn11'ti1~1wu a~'lla~ 'll't::'«$1{1 2566 b 'l'l"'n'U'lf :W'lf 'Hc-1 ae~'H ii 11,1,a::cw'li'n~'l'H fi . 
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BP A11"il",.,-n( 111nf1,11u 
!1111'11 i1e1-u1lJ~fl~ e11q BMI 11aa,~A11iaA 1lilflt1 

1JU ;i1,1 CBC result kid 

1 UltJilil'WtAl - 43 126 84 22.76 eiAtlnlll tlntli 

2 u1t1tnn111 \llutl,u 47 128 80 31.99 tlntli tlnlll 
3 U1tJ<im111'1Hll - 22 148 91 24.98 tlntli iu,aAn. 

4 u1mhqu - 19 108 64 20.06 tlnlll ,1.1,Gii;in. 

5 UltJ1 - 45 135 75 33.91 ll11ttlnlll tlnlll 

6 u . .i.il'ut11n11i!t111111-w1 29 121 72 26.37 tlntli ,1.1,GiAn'I 

7 U1'11i'lijAU5 Lilt11l111J'W1 50 142 86 28.44 tlnlll tlndl 
8 UltJij'!\lltf Lilt11l111J'Wl 56 111 83 25.10 tlnCi tlnlll 
9 UltJ"i'ilt'll'l'IUltJ - 43 163 95 25.82 tlnlll tlnlll 
10 UltJ'l'll.ii1'1"i'l1 - 37 132 88 20.76 tlnCi tlnlll 
11 UltJ,ALIJ1LIJ1 - 33 125 73 26.23 ll111tintli ,1.1,Gi'An'I 
12 UltJ"i'll'l'IUltJ - 56 123 82 25.15 tlnCi tlntli 
13 UltJlli111lil'!U - 45 139 84 22.41 tlnlll tlndl 
14 UltJ'Vl'Si\',i - 49 174 96 16.23 llliltintli tinlli 
15 UltJ1'UU1'llil - 22 108 57 17.26 tint:\ il.lWAn, 

16 U1'3U.ii''Wil - 41 133 81 28.13 tlnlll tlndl 

17 Ul,lLLilllil - 39 100 55 26.67 tlndl tlntli 
18 UltJ<tl'V1U 1!fo,i11,ii,f 43 155 92 24.61 tlntli tlntli 
19 UltJ'ai7ilil,l tiUij'II~ 37 135 84 27.89 tlnlll tlntli 
20 U.f:f.tutli- 30 120 60 20.72 tlndl il.i,i;i'An'I 
21 UltJIIIIJL'IGlfii' U7Ull'1 43 119 74 24.28 llGltlnlli tlnlli 
22 Ultlil\j!ll ~IUiJl\jl\jl 35 104 64 22.15 tlnill tlnlli 

23 UltJill'UU\1 fl71t1jl\j 50 131 88 22.32 tlnlll tlnlli 

24 Ultl'lll\! Ll'l'l,J1jl\j 58 175 110 19.07 tinill tlnlli 
25 UltJ'ai11iltJU "iA-WU15 52 134 80 28.34 tlnlll tlnlll 
26 UltJtJ,JQl'lll t11'f PTnil1Yl11~u 27 115 82 20.94 llliltintli ,1.1,11!"11111. 
27 U1'1iltl\!l\j1 tJi'jniJl\jl\j1 53 140 85 20.17 tlnill tlnlll 
28 Ult1"i6\':"ii;i't - 32 132 78 28.37 tlnlll ,u,11t"i;in. 

29 u1t1tl1:tm,f i,11ftl't1 45 132 85 21.63 ll111tlnill tlnCi 

30 U7tJU\1 1jl\jlll,JA 32 132 81 32.49 tlntli ,1.1,a&1n, 

31 UltJL'V!Uli!tJ,Ji,j - 22 118 80 21.23 tlnlll 11.1,111"&111'1 
32 Ultli:OJfm,I U.ri°11111J 38 115 77 22.04 tlnlll tlntli 
33 UltJll,ltitJ Llri°1i0J 37 140 95 26.45 tlnlll tlnlll 
34 U.i'l'.1lili!7 f:f1USilU 46 132 69 24.61 tlnlll tinill 

35 U1tJ'l1°111i:IU'V1'f i'11Sl'l~1tJ1 35 138 77 22.03 tlntll tlntli 

e1it.1eu~n,"SG1"n'lli'4'llmwt.l"S::1:i,il 2566 
iu'1il"S'l"ll : 3 Mn{i,~u.1 2566, 8 wqlll~n,uu 2566 

n1"61F,!~A 'lt1Jl'utuufa&1 ill11111t ~1A1il 
tu11iilA 

Uric Acid Chol TG HDL LDL result cho UA result fbs 

tlnlll 202 268 35 150 eiAtlnlll tlntli tlnlll 

tlntli 179 170 54 121 a111tlnlll tlntli tlnlll 
iu,aAn'I 254 137 50 196 ei111tlnlll tlntli tlnlll 

ii.1,Gii;in. 177 76 41 132 tlnlll tlnlll tlnlll 

tlnCi 159 183 44 105 ll111tlnlli tlntli tlntli 

ii.1,Gii;in. 241 184 50 176 ll111tlnlli tlnlll tlntli 

tlnlll 165 85 37 128 tlnill M .-11111~ tlnlll 
llAtlnlll 173 91 53 121 tlnlll tlnlll tlnlll 

tlnill 189 225 36 139 ll111tinlll tindl tlnlll 
tlnill 208 1270 23 92 ll111tinlli elsitint:1 tindl 

,1.1,f1t"A11'1 168 67 57 112 tirn:I tintli tindl 
ll111tlntli 177 48 53 126 tinill tinlll tlntli 
tlntli 172 265 56 101 llliltinlli tlnill tintli 
tinlll 112 71 47 66 tinlli tindl llliltlni:t 

iu,aAn. 154 126 45 102 tini:I tint:\ tlndl 

,u,i;i"An, 199 81 57 139 llliltlnill tlni:t tlndl 

tlnlli 197 58 52 141 ll111tlnill tlnlll tlndl 
tlndl 254 120 69 178 1l1,1tlndl tlntli tlnlll 

llGltlnlll 285 287 50 215 llGltlntli tlnlll tlnlll 
1tiif1t"An'I 182 50 61 121 tintli tlntli tlnlll 

llliltlnlll 162 183 51 102 llsitinlli tlnlll tlndl 
tlnill 166 245 36 114 lli;itintli tlnlll tlnill 

tinill 250 154 77 162 lliltintli tinlll tlnlli 

tinlll 167 77 64 104 tintli tlnill tlnlli 
tlnlll 151 178 31 106 llAtintli eiAtJn4\ lliltinlll 

,1.1,f1t"An'I 204 113 56 141 llliltlntli tlndl tlrnll 
tinlll 301 85 84 214 llliltintli tlnlll tlnill 

iu,ii'An, 120 81 33 82 tinill tlnlll tlntli 

a111tlnlli 235 164 73 150 a111tintli tlnlll tlntli 

iiJ,liAn'I 210 376 39 149 lliltintli tlnlll tlnlli 

iuiif111n. 151 90 38 108 tintll tlnCi tlntll 
tintll 180 114 48 124 tlntll tlntli tlnill 

lliltlntll 271 173 64 191 · 1l&1tindl tlnill tlnlll 
tlni:1 188 95 57 124 tinill tintli tintli 
tinlll 203 183 33 155 tlntll tlntli tlntll 

nw11h-,1u'tl,hlG11J liln'll11tftlillil 
\UJ7 m i161 

AST ALT ALP result liv CXR 
f:f,1i1rrm"i1Atli111t •.. 

36 27 54 tlnlll llAtlntli tl1,1GiuD 2566 1F1t1i/,11f:f1J'l'lt111n.vi 
I nll. LLtl"'""" LLEi1 ,_,,.,,,. ,_,. 

25 32 64 tlntli tlntli 
0 0 0 ,u,GiAn'I tln'1 

ilu1tutli1'11!im,f11tli1111~"tfl,i,n1u.11: 
0 0 0 ,1.1,aAn'I a111t1ntli tf1,11f1t1 ... clil!Jl111JU.Ei1u.-:i,111iiil1Y'1'11 

,f,..,;,&n 

25 24 85 tlntli tlnlll 
'lt1t,IJ'!lu1At'l'lqjn111Jnillmn1li111111 

0 0 0 il.lWAn'I ll111tlnlll '1'11t1hl'l'l1li1t1'l'lil!J 1~11u.tlu'1'1!I1i1n 
,,_,~,,r,•• , 

20 25 71 tlnlll tlnlll 
30 44 73 llAtlnlll tlnlll 
21 17 95 tlnlll tlnlll 
41 22 68 llAtlnlll tinlll 

0 0 0 ,IJ,i;i°A11'1 tlnlll 
28 22 58 tlnlll tlnlll 

180 164 93 llliltlnlll tlnlll 
30 33 197 ll111tlnlll tlnlll 

0 0 0 ,1.1,111"1,111. tindl 
f!ri'ilUU.Ri'IL-iltJIJ1J~l11UUilA1J1'31fltJ 

23 20 62 tlnill llAtlnil '1'11flf!il1n71Lffo1tr11V11,)LCiU'l'l1tJt'I 
u.u:u,t1,ftJ'lntt1u.-wV1tf 

24 19 63 tlntli tlnlll 
25 24 47 tlnill tlntli 
36 44 54 llAtlntli tlntli 
0 0 0 ,1.1wliln'I uni! 

24 12 64 tlndl tlnill 
35 57 130 lliltlntli tlntli 

1lu1tutli1,11tli1'1,f11tlu111tf1,1'1111mn,l 
35 26 42 llAtinlll /li;itlnlli illfl11Lftt11tr11V1l'1LtliU'1'11tJt'IU.UtU1t1,f 

tJ'lnttlLL'W'V!tf 
46 37 117 lliltintli tlntli 
24 19 73 tlntli tinill 
0 0 0 ,1.1,liAn'I tlnill 

21 12 106 tlntli tinill 
0 0 0 i1.1iGiiln, tlntli 

a,1it11'ml1Atli111t ••. -wlln,i1u11-:i,1111At1 

145 80 53 ll&1tlnlli ll111tlnlli 
,ltlmtli1i1u11n1'lli11'fni1u111nuu ua: 
t11,1auD 66 iai/,11.111'1'1:111n.u.a1 Na 
11'.lutlnlll 

'lt1h,l'!lu111tt'l'lqjn11tlntlimnili11n11 
0 0 0 il.lWAn, llAtlnlll '1'11tJhL'l'lfiiltJ'l'li11J l~lJIIUU'l'IUlilfl 

u.u:tl1l1,ftJ'Intt111w111tf 
0 0 0 il.i'6i'Gl11'1 tlnill 

17 12 73 tlnill tlntli 
39 70 70 e!Atlnlff tlnill 
16 9 46 tlntll tlnlll 
14 48 71 tlntli tlnill 
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