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11i fll'J'Ylll'ttl-lel-3 

0 "I 
IIH 'l-Hl l 'J Yll l'tt lJ el-3 

~ ~ 

fll':i'\'lll'l1lhl -HJ::; '\'11UUU'IJ'U'U'U lfl 1flUfl1llJff-:lll~f1::;'IJ'U'U'U lfl 11-iin'U 10 llJ\91':i 1m::;m1rn11
1

W\Jtl-3 
qJ 

., 

., 0 "I 
'IJ 'U \11 el 'U fll 'J Yll l'tt lJ el-3 
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01 ..:::t. , d'l g; d a o=::i. C) .c::t, \J] \fl ti .:!t d 0.1 01 C'Y 
1\91Q'.i ::; IU~ft1'U'Vl 'lHU'U Primer l'ltl ~m::;iu~'Jf'U~ 1~'Ul 1lJ'Vl (Dynamite) 11'.itltllJfl'lf'U (Emulsion) 1m::;11ntl 

ivJ-.111 ffll1'fo Column Charge 1;~mw111lJl'UUlJl'Ul\91rnHfflJJ111u~1CJrn AN-FO 'l'Uum1ri1'U 94:6 1~u 
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1.2.3 f fl1:jW~fl111~ii~ufna1u 1A1~fln 

rl'n'l:Jw ::; nu H~~umt1h11 m-:i fll':i tl':i ::; t1t1u~1uJu~1u~'\'111'11i'.it1-:i ~1out1t1-:i1tl~t1fl~'U ~1ou 
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..d v do d 
ff-:JU1~f1tllJ'Vlfll'\1'Uf! (\911':il-:J'Vl 1- 1) 
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- Total Suspended Particulates 

- Leq. 24 hr 

- Particle Velocity 

- Frequency 

- Displacement 

- Air Pressure 

- pH 

- T urbidi ty 

- Tota l Suspended Solids 

- Total Dissolved Solids 

- Total Hardness 
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- Lead 
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29-30/ 10/67 0.188 

30-3 1/1 0/67 0. l 75 

illVl':iflU 0.330 

iim 1J71i'Vl 1:wii-:i 1~'\..I 11rn'W1lYm1 flt1'Wimrn'W~ ~1n~, 2567 

mVl':i t 1u m~'j i l'WfJtufll'Wm mfli'Wm'j m mfl 1~uvf11 u 'LJ 'j::: mflriru::: fl fi :w fll 'j ~ -:iu 1~~ti:wutt-:i'lf1 ~ 

U'IJ1J 'Vi 24 'W .fl. 2547 

3.1.3 i;Y'j'LJ~ tl fll'j \,}'j 11l1vlfltlUl ll"rn 1 fllff 1 'W 'l.J'j'j tll fllff !${ 0'W \,1 tl Ull.l 2567 
'I 'I 'I 

o. 172-0.182 1Ji'lt1flf :IJ/i'l fl'!Jlflfl1:1J~ 'j 1m:::1J111ru'U1'\..ltt1Uff1'W'Wi'l~ l'W'Vlfl~:::1'Wt1t1 fl iiri1m~u 24 i'11m mJi'W'lh-:i 
" " " 

0.175-0.188 1Ji'lt1 fl f :IJ/~flrnflfl!:IJ~'j ~-:iii ri1 t1Q1 'Wlfltu cvi'm~ 'j i l'WfJtufll'Wtil mfli'Wm 1 u1mfl 1~uvf11 u ~ 1:w 

1h::: mflfltu::: mrnfll'j~-:JU1~~tl:IJU'l1-:J'lfl~ U'IJ1J~ 24 'W.fl. 2547 ~flll1'\..l~MmmruN'\..li'l:::t1ti-:im~u 24i'11m lJ 
q 

ri11:w1n'W 0.330 1Ji'lt1fl7:IJ/i'l fl'!Jlflfll:1Jm (~ltlflft1HllflN'W1fl~ 3) 'Vlflfttll'W~l11fll'j~'j1u1~ u~mh-:i1'j ~~l:IJ 
" " q 

~ 'LJ 'j:::@1J fll 'j u ::: ~ t1-:i u ii m1 ~ 1 :w m~'j fll 'j ii t1-:i n'Wui'l :::un'l 'lJ Ni'! m ::: 'Vl1J~ 7'\..lfJ ru m'Wm mflt1el1-:i1ri -:i -:irif ~ l1~ t1 fll 'j 

1-vl:wmmfll'jlMlJ'LJ'j:::ff'Vllifll'W:IJlflt'\..I !'1$'\..I nm"Vi:wmrn1unft.l1i'll'\..ll~1Jfltl-:JU'.l 1m:::m 1U~'Wrnil11~'W'Vll-:J 

'll'Wri-:iu-:i mu1'W1J711tu~'\..I~ 1m-:im'j 1il'W~'W 
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3 .1.4 i;l"j'Uf.Jtl fll".i ! U'l tl'U ! fltl'U fl 11 ~'i1'll1~f1Wil l't'Hl 1 fl UI 1 U 'lJ ".i ".i ti l fl 1ft 
q q 

'il1m-rnnTHl'.i 1'il1 'flfJflHll'YHnmr1hn.J '.i'HJlf11ffl1'.lu11m 3 i u~eJt~ eJ -:iimh:i~~l'l-llJl'il'l-li-:i 

U'il~'l.J'l-l (!~el'l-l~flli'l:IJ 2567) M'l'llf11 '.i \91 '.i1 'il1 'fllli:IJ1W~m,::; tieJ-:Ji-:i11:1J'fl (TSP) ~1'1-11'1-l 3 mni1 Mun 1J~l1W 

gig} g/a,, 01 d ~ -=:!to 9/91 g)Q QJ Q 'j/j/ 

1.J1'1-l111v1:Y1uw~'fll'l-l'Vlff\?ln 'l-ltitim,:w-:imuti mmu1.J1u111v1:Y1uw~'fll'l-l'Vlff\?l ::;1u\?lf1 m1 ::; mnw1.J1u111v1:Y1u 

W'1~7'1-lvirY\91 ::;1'1-leJtif1 (i-:J\917 '.i l-:J~ 3-2 1m::; n J~ 3-2) !'flfJW1.J11 'Vlf1 rif-:i~'l'llf11rn'.i1'il1'fliJr11mi1'!-lmWCl'l 
'll 'll q 'll 

:l.Jl\91'.i ill'l-lrJWmwmmr1'1'!-lm '.i v1mr11'flmf 1 i U\917:IJU '.i ::; mr1r1w ::; mrnm'.i ~ -:iu1 'flii'ti:1Ju tt-:J'lfl~ 'ij 1J1.J~ 24 

w. r1. 254 7 'l'Jf1flmi1 ~'l'llm '.i m 1'il1 'fl ~-:iufl'fl-:i 1 ir1~'1-l11'Vl1-:i ~u '.i::; f1e)1.Jf11 '.i i~tliim1\?11:1Jm\?lrn1'.i~ i~nm'!-l'fl 

i -focl1-:itr1 '.j -:Jfl l 'fl !~eJ ilJ'l ir1n'flvrnm ::; 'V11.J~ eJ 'l.f:IJ'li'l-l~l'l-lfJWfl 1Wtllf11ff m1 ::; ~ti-:itlijilllt~lH~:IJ\?ll:IJ~'Vll-:J1.J1ii'Vl 

.d_ ~ ~ gJ l'I 919 9/ 0 0 j} gJ 91 ~ cl I d ,ell ~ 9 gJ 91 
'Vl1J'.ifl'lflff-:itt1'fl"eJ" 1'fl 111muu::;u1m1rn1 '1wu1-:i\?l'l-l 1wmllu mrn'flillmwN'l-l'Vl'il ::; m'fl'll'U 1'1-leJ'l-llfl\?l i'rl'l-leJV q 

'J , O <s ~ 'J ~d ~ d 'J 
1 'l-lU\91 " ::;q~ m" 11m'flvrnm::; 'Vl1.Jf11.J'ljlJ'li'l-l t n"tfl v-:im nu eJmw v-:i 1'fl 

"" ~ '1 ~d '1 QJ j/ d m'fli:rnm ::; 'Vl1.Jf11.J'ljlJ'li'l-l nmr1v-:i m ::; 'fl1.J'l-leJV'VliJ''fl 

' ' d _ f':'! d o, 1 1 I d I di _'f' o, 

m11-n1 3-2 lltl'Yl-:Jfll':i!U':itlUl'Yltl1.JJ:..lilfll'j~'j1fl1YlflW.fll'VH)lfllfl 'IW':i':itllfllfl 'U'lf1-:J'YIJ:..ll'l-nJlm.H.l-:Juml1.J'U 

,,j 
mn 

q q 

3 

._, d ., TSP 24 hr (mg/m ) 
1'U'Ylm1fl1Yl 

St. 1 St. 2 St. 3 

08- 11 /03/64 0.240 - 0.245 0.203 - 0.239 0.2 15 - 0.230 

27-3 0/09/64 0.1 75- 0.184 0.1 81 - 0.193 0.182 - 0.189 

07- 10/03/65 0.191-0.2 11 0.188 - 0.22 1 0.199 - 0.233 

20-23/09/65 0.161 - 0.1 78 0.165 - 0.182 0.169- 0.1 79 

07- 10/03/66 0.181 - 0.198 0.187 - 0.207 0.184 - 0.202 

19-22/09/66 0.161 - 0.184 0.169 - 0.J 89 0.178 - 0.188 

25-28/04/67 0.062 - 0.088 0.043 - 0.071 0.044 - 0.059 

28-31/ I 0/67 0. 191 - 0.206 0.172 - 0.182 0.175-0.188 

mm9m 0.330 

u1 ii'Vl ilJ~-:i 1~ui1'.i ti'l-ltlYm1 flti'l-l'lf'1tt'Vl'l-l\91 ~ln'fl , 2567 

lJl\91'.i ! 7'1-lrJWmwmmr1lum '.i v1mr11 'flvrif 1 i u U'.i ::; mffi'lwrnn lJf11'.i ~ -:itt1'fl-a'tilJutt-:i'l!1~ 

<ij1J1.Jvi 24 W.ff . 2547 

Q 9)9) 9).::. OJ d ~ 

'Yil-Jltll 'Hl>.J St. 1 

St. 2 

St. 3 

m nwrn'W111vmuw'1'fl7'1-l'Vl rY\?l ::;1utitinm v-:immi 
" 

Q 91 g/ 9/ at. QJ 

m nw u 1u 111v1:Y1uw"'fl 71-l'Vl ff\?l ::;1u191 n 
" 

Q g/ gJ gJ Q OJ 

1J'.i !1W1.Jl'U'rl 1flfl1'UW"'fl1'1-l'Vlff\91::;1'1-ltlelf1 
" 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 
O.o3 
0.00 

- ., - ., ~ 0 ., 

\Jlll'l'l ff'Ull'U'U~ ~lMl 

Total Suspended Particulates (24 hr) 

mg/m3 

1Jlll1Jlll - 0.330 mg/m3 

0.245 
• 0.240 0.211 0.206 

0.184 
\ .191 

0.198 0.184 
; .191 * 0.1 15 %178 \ .181 

~ .16 1 .161 

f-088 

0.062 

8-1 1 ii.fl. 64 27-30 n.v. 64 7-IOii.fl.65 20-23 n.v. 65 7· 10 ii.fl. 66 19·22 n.v. 66 25·28 llJ.V. 67 28-31 fl.fl. 67 

. . 
ti .. ..I • I':! .. ., , ., I ... J 'fl 3-2 fl'Hnl1J'Ul1.Jl'flrJ1.JfH'lfll'iVl11il1flfJW.flWU>lfllff U1.J11Ulfllff 3 1UVlt>IUtH . 

.q ti ii J! q u Cl ~ , t 4 t -et _Q.f u 
1.J111W1.J1U111mnuv.g~nU'flffvt:::1UtltlfllilrJ.:Jl11Ut) U'll1.:J'flNlU3JlilUtH1Jil~1.JU 

Total Suspended Particulates (24 hr) 
mg/m3 

1JlfllJ1U - 0.330 mg/m3 

0.33 ················································· ·········· ··········· ··························································································································································"'··········· 
0.30 
0.27 
0.24 
0.21 
0. 18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.239 

I o.203 

0.22 1 0.207 
0. 193 

~ .188 t l 82 ! £- 189 f 82 1 0.181 
.165 

0.187 0.169 .172 

t .071 
.043 

8-11 ii.fl. 64 27-30 n.v. 64 7- IOii.fl. 65 20-23 n.v. 65 7- 10 ii.fl. 66 19-22 n.v. 66 25-28 w.v. 67 28-3 1 fl.fl . 67 

. . 
tl q I • .I_ I':! q u , V I 4 J 'fl 3-2 (VIO) fl'HnlU1rJ1.Jl'flrJ1.JNtlfll1Vl11il1flfJW.fllV.t)lfllff U1.J11Ulfllff 3 1UVIOl'I-W.:J . 

.q ti ii ti .Cit, 4.1 '\ f Cl f .ct ... Q.f u 
1.J111W1.JlU111rJff1UV.\)fllU'flffVl:::1UVlfl!U'll1.:J'flNlU3JlilUtNuil~1.JU 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 
O.QJ 
0.00 

Total Suspended Particulates (24 hr) 

mg/m3 

IJ111,J1\l - 0.330 mg/m3 

0.230 0.233 
1

0.215 0.189 
~ .199 

{ 202 0.188 i 188 
• 0.182 i l79 

i .178 . 169 
.184 

0.175 

0.059 

fo.044 

8·11 ii.fl. 64 27·30 n.v. 64 7-JOii.fl.65 20·23 n.v. 65 1-1oii.fl.66 19·22 n.v. 66 25·28111.V. 67 28·3 191 .fl.67 

' ' _ f"' I -•• _ I':! ... V , V I 4 
JUYI 3-2 (Vltl) fl''nn11J''W1JlfltJ1JfH'lfll1Vl11il1'1fJtlUllfitllfllt'I U1J11tllfllt'I 3 1\!Vltl!Utl-3 

' Cl 11 ti ti Q U fl ' .:fl I .cl _Qf U 

1J111W1JlU'tnmnUfi\}~1Uflt'IVl:::1UtltlfllU'ti1-3flN1U3.Jli1UCl-31Jil~1JU 
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3.2 

3.2.1 0 "" 

fll'l~l!'W'Ufll'l 

u1'!fVI l:1.J~.:i l~ 'W!Trn'l.mj''W;{ fiti'W9/'1llVl'W\91 ~lfl\Pl 'Vi1m1'fl'J 'Hl1\Pl1~irnihMm~t1 24 '!T1 im 

(Leq. 24 hr) lli'l~'J~iUlfftl.:J~.:JtJ'IPl (Lmax) l~'Wl1'11 3 1'W~tll~tl.:J !'W'H1.:J~lJ f11 'J~ll'W'W.:J l'W'flllJ'Uf)~'1.ltl.:J !fi'J .:Jf11'J 

1rit11'W~ 28-3 1 ~mfilJ 2567 !\Pltl!;lfiiti.:ii'.iti Integrating Sound Level Meter ACO 6236 !\Pltll'llf11 'J'fl'J1111\Pl l'W 

u1rnu~fil\Pl111l~l~fm-rnm~VIU1llf)lfftl.:Ji.:i ~l'W1'W 3 mnw ci1.:i1~'W~\Pll~tl1fl'W~'fl'J11)1\Plfjt.Ufll'V'ltll f11rl'!'W 

Ufitll f11rl' ~ti (i.:inJ~ 3- 1) 
"' 

~ gJ j) jJ er. QJ d ~ 

1. m l1tUUl'Wr1 1tlff1'W'V'l'1\Pll 'WVlrl''f1~1'Wtltlf1l'iW.:Jl'\1'Wtl 
"' 

.:::i. gJ j) jl c:::. QJ 

2. U'l'l1tUUl'Wr11tlff1'W'V'l'1\Pll'WVlrl''f1~1 'W'flf) 
"' 

,q jljl 9,1 ,q QI 

3. m 11W Ul'Wr1 1tlff1'W'V'l~\Pl l'WVlrl''f1~1'WtltJf) 

3.2.2 

,J7f)N'1f11Hl'J1111\Pl':i ~irnfft1.:im~t1 24 '!T1 !lJ.:J (Leq. 24 hr) lli'l~'J~iUlfftl.:J~.:Jtr\Pl (Lmax) l~'Wl1'11 

3 1'W~tll~tl-:J ~l'W1'W 3 ffill 'U 1rlt11'W~ 28-3 1 ~'1lfilJ 2567 JJN'1 f11 'J'fl':i1111\Pll'W'fl l ':i l .:J~ 3-3 11'1 ~':i ltl .:J l'WNMl 'J 

c:::. d'GJ d 
11m1::; r1 t'\..l.fllfi N'W1 f)VI 2 

.., .. .., 
1'U'Yl \11 11il1YI 

Leq. 24 hr Lmax 
c:::. jJ jl gJ ,q QI 

I. U':i 11W Ul'Wr1 1tlff1'W'V'l'1\Pl l'WVlrl''fl ::;1'Wtltlf) 
"' 

28-29/ l 0/67 59.0 90.7 

d "' l'iltl-:Jl'\1'W tl 29-30/1 0/67 59.4 91.0 

30-31/10/67 59.8 91.3 

er. 'JI jJ 31 er. QI 

2. m l1tUUl'Wr11tlff1'W'V'l~\Pll'WVlrl''f1~1'W'fl f) 28-29/ I 0/67 60.2 91.3 

29-30/ I 0/67 60.3 91.5 

30-3 1/1 0/67 60.6 91.8 

Clo 'j/ jJ g/ C:::. 111 

3. m l1tUUl'Wr11tlff1'WVi~\Pl l'WVlrl''f1~1'Wtltlf) 28-29/ 10/67 56.4 84.8 

29-30/ 10/67 56.6 85.1 

30-3 1/10/67 56.9 85.4 

70.0 115 

m vl'i fl 'U 
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3.2.3 

QJ Id! o d I c.:t. g/ gJ g/ Q QJ .t::f ~ Q I 

rnn 3 1'W\P\OllHl-:J 'il1'W1'W 3 fltll'W l'l'IJ11 mnW'lJl'W'l11!'.Jfl1'Wl'l~~l'W'Vlff\Pl~1'WtltlfUlH.l-:Jl'l1'Wtl lJfll Leq. 24 hr 

tivimh-:i 59.0-59.8 1~~1m1(rn) 1mdhh Lmax ueJimh-:i 90.7-91.3 l~~!'IJ'1(1tl) u1nW'!Jl'WTT1!'.Jfl1'Wl'l'1~1'W 
~ ~ ~ 

'Vlff\Pl~1'W\Plf1 iifi1 Leq. 24 hr ueJimh-:i 60.2-60.6 l~~IU'1(1tl) 1m~iifi1 Lmax tivimh-:i 91.3-91.8 l~~!Ufl(!tl) 
~ ~ 

c.:t. gJ gJ g/ Q QI ,d, l ,, I Q d I 

1m~U'H1W'lJl'W'l11!'.Jft1'Wl'l~~1'W'Vlff\Pl~1'Utltlf1 lJfll Leq. 24 hr t)~ mn-:i 56.4-56.9 l~'l/lU'1(1tl) Ufl~lJfll Lmax 

tiQiwih-:i 84.8-85.4 1~~11rn(rn) ~-:iiifi1tiQi'Wmw CV1lJ1\Pl'j 1 1m-~irnffv-:i 1~v'l'f 1 i u \Pl7lJ'U'j~f11ffflW~mrnm'j 

~-:Jll1~~tllJU'l1-:J'lfl91 'il'l.JU~ 15 l'l.ff. 2540 (fllflN'U1f1~ 3) ~t11'11'U~ itt'fi1'j~i1Hfftt-:im~tt 24'IT11m iifi1Mi:i.i1n'U 

70 l~~IU'1 (IV) 1m~fi7'j~i1Hff!'.J-:Jt!-:Jey~ (Lmax) i:Jtn'U 115 l~~!'IJ'1(ltl) 'l'Jf1fltnU~'Yllf11'j\Pl';i1'il1~ 

3.2.4 n.htl1Hfltl1JNtlfll1~~vlliJvl11'\l1~1~~rn~t1~1u,i1-:J~f-i ll.!iJl'\ll.!~~ifo11uu 

'il1f1Nflf11'j\91'j1'iJ1~'j ~i1Hff!'.J-:J!'il~l'.J 24 'IT1 llJ-:J (Leq. 24 hr) lnl~'j~irnfftt-:iey-:iey~ (Lmax) l~'W 

nm 3 1'U~tll~V-:Ji'U'lf1-:J~~l'UlJ1'il'U~-:JU'ilV'l.J'W (l~tl'W~'11fllJ 2567) 'Yllf11rnn'ili~i1'W1'W 3 mnil i~un 

Q gJgJ g/Q QJ .t::t ~ Q gJgJ 9,/Q QJ Q gJ 

m nru'lJl'U'l11!'.Jfl1'Ul'l"1~7'U'Vlff\Pl ~ 1'W vv m'il v-:im'W v m nw 'lJl'U 111 ttfl1'U l'l "1~7'U 'Vlff\Pl ~ 1'U \Pl n 1m~m nw 'lJl'U 
~ ~ 

TT1!'.Jft1'Ul'l'1~l'U'Vlff\Pl~1'Utltlf1 (\911'jl-:J~ 3-4 Ufl~'j'U~ 3-3) l'lU11 'Vlnt1'f-:J~'Yl lf11'j\,]'j1'i)1~1Jflltl1!i'Ulf1WCV1 
'U 'IJ q 'U 

lJ1\Pl'j2}lm~irnih1-:i 1~tt'l'f1 iu \911lJU'j~f11ffflW ~mrnm'j~-:JU1~itllJ!l'11-:J'lf1~ 'il'l.JU~ 15 l'l.ff. 2540 (fllflN'U1f1~ 

3) ~t11'11'U~ittfl1'j~iutfftl-:J!'il~tl 24oi11m (Leq. 24 hr) 1Jt1li~:J1n'U 70 l~~IU'1 (m) U"1~fll'j~i1Hfftt-:Jey-:iey~ 

(Lmax) illltl'U 115 l~~IU"1(W) 'l'Jf1fltl1U~'Yllf11'j\91'j1'iJ1~ ~-:Jllfl~-:iitttll'U11 tl'ilmrnf11H111'W'U-:J1'U'UV-:J 

1 m-:i f11 'j i 'W'lf1-:J~ ~1'Wm i:Jri-:iHflm ~'Vlu~1'Um1lJi-:i'j~i1Hfftt-:i~vu1 nw 'ljlJ'lf'U 1 n~1tiv-:iJ'U~ 1 m-:imrn~ 

tl1!1-:Ji~ 
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v1ii'n ir111iu11P1 li1ti'fl 

<V ,. "' 

1:;; v11J1tn.l.:.I [lvl91!Ut'l(W)) 

<V ,. <V 

1'1-fYI YI n '\l 1 vi Leq. 24 hr Lmax 

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

08-11 /03/64 59. 1 - 59.9 60.3 - 60.7 56.5 - 57.0 90.8 - 91.4 91.4-91.9 84.9- 85.5 

27-30/09/64 59.4 - 60.2 60.3 - 6 1.0 56.8 - 57.3 91.1-91.7 91.4 - 92.2 85.2- 85.8 

07- 10/03/65 59.2 - 60.0 60.4 - 60.8 56.6 - 57.1 90.9 - 91.5 91.5 - 92.0 85.0- 85.6 

20-23/09/65 59.5 - 60.3 60.4 - 61.l 56.9 - 57.4 91.2 - 91.8 91.5 - 92.2 85.3 - 85.9 

07- 10/03/66 59.7 - 60.5 60.9 - 6l.3 57. l - 57.6 91.4-92 .0 92.0 - 92.5 85.5 - 86.1 

19-22/09/66 59.4 - 60.2 60.6 - 61.0 56.8 - 57 .3 91.1-91.7 91.7 - 92.2 85.2 - 85 .8 

25-28/04/67 49.2 - 49.9 46.4 - 50.J 58.3 - 59.0 79.9 - 82.6 76.2 - 80.7 9l.3 - 98.3 

28-31/ l 0/67 59.0 - 59.8 60.2 - 60.6 56.4 - 56.9 90.7-91.3 9l.3 - 91.8 84.8 - 85.4 

mmirn 70 115 

,. 
'tU.11 u 1'!J'l'l ilJ ~-:J l~'U i 1'rn'Ul"''U'Vl flVW!fi'IU'l'l'U\91 ~lfl~ , 2567 

mvt1irn 

'1-UllfJl't'illj 

lJl'Pl1!7m;;;irnft't1-:i 1~t1i1 iiJ iJ1:;;mfl'r1w::; mrnm1~-:iu1~irvm1M-:i'Jf1~ 'ilU'IJ~ 15 'V'Lfl'. 2540 

3.3 

3.3.1 

St. I 

St. 2 

St. 3 

Q 'j/g,J i,'Q GI d ~ 

u 1 rnuu 7'U'l11tlft1'Ul'li'l~l'U'l'lfl''Pl ::;1'Um1 nm t1-:im'W v 
"' 

Q g/ !)/ 9.J ~ Ill 

m rnuu 7'U'11 1tlft1'Ul'lt)~ l'U'l'l fl''Pl ::;1'U'Pl fl 
&=:t. 91 91 3' .-:::::. QI 

mrnu'IJl'U'l11f.Jft1'Ul'li'l~l'U'l'lfl''Pl::;1 'UVVfl 
"' 

u ~'!J'l'l ilJ~,:j l~'U i1rn'Ul"''U'Vl flfl'U'lfi'IU'l'l'U\91 ~lfl~ 'Vllfll'j(pl 'j1'il1~UH~'Uft::;l'VIV'U'\Jtu ::;~" fll'j 

1::;1ii~'l1'Wll'l11JV-:J 'IJ V-:J 1m-:inn 1~t1H1r1iv-:ii'.iv'Pl11'il1~m-:i~'Uft::; 1V1V'U (Seismometer) t,rv Instantel Model 

MiniMate DS-077 ~"~~mllJftllJ11tl'IJV-:Jlfliv-:ii'.iv1'Wfl11'Pl11'il1~f17mllJl11v'4fllfl (Peak Particle velocity) 

'IJ V-:J fl~'U ~'Uft::;1V1V 'Wi~i-:iu~ 0.254 Ui'l~!lJ'Pl1/1'Ulvi t'Uhl fi1mrn~ (Frequency) v~1mh-:i 1-100 1i1'Plci1 

1m::;1mri-:ii'uu1-:io~V1fllfl' (Microphone) f11'11'U~~'j ::;iu 140 1~9l!'IJ'1 (lrnft) !~f.J'Vllfll'j(pl'j'J'i)')~ ~l'U1'U I fttll'U 

flfl u1ntu'Ul'UM1f.Jft1'Ul'l'1'11il-:J~t fl irft~~l'U'Vlfl''Pl::;')'U'Plfl ('Vin~ 0547389 Cpl ::;')'Uflflfl , 1473405 llf'UV) ~-:ivd 
"' . "' 

l11-:J'illfli1U'l1'U-:J~'Vllfll 'j'j::;!ii~ 'IJV-:J''U~!m-:Jfll 'j iD'l'll-:J~l'U'Vlfl''Pl::;1'U'Pl fllil f.J-:JM 1.h::;mtu 158 llJ'Pl'j ci'l.J~ 3-4) 

' OJ OJ ~ 

3.3.2 fH1fll'l~'l1'll1YlH'Mtl'Wtl~!'Ylel'W 

'illflNi'!fll 'j(pl'j1 'il 1~m-:i~'Uft ::; l'Vlfl'U 1rlv1'U~ 28 \9,ji'llfllJ 2567 ~-:J'Vllfll 'j'j::;1ii~'l1'Wll'l11JV-:Jt'U 

i1-:inm 17:00 'Ul Wfll 'Vllfllrn11'il1~fl~'U~'Uft::; !'Vlfl'U 3 U'U1 fiv 'PlllJU'U1'1'l!W-:J (Transverse) !!'U1i-:i 

(Vertical) 1m::;u'U1t111 (Longitudinal) i-:i'Pl111-:J~ 3-5 1m::;1 1t1-:Jl'UNi'lfl111lfl1 7::;11i'WmflN'U1fl~ 2 
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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 

... ............................................................................................................................................ 1J1911jl'U .= .. 70.dB(A)············································ 

~ 9.9 ,10.2 . 60.0 tl_0.3 '50.5 . 60.2 f¥s9.8 
59.1 59.4 59.2 59.5 9.7 59.4 49 

9 
9.0 • • 49.2 

I I I 

8-11 ii .fl. 64 27-30 M . 64 7-10 ii.fl. 65 20-23 11 .IJ. 65 7-10 jj_fl. 66 19-22 11 .IJ. 66 25-2811J.IJ. 67 28-3 191.fl. 67 

t f 1 I 

-•· ... .I-~ ct Q.I u .ct .cf. u ~ Q.I ' 4 Ju'tl 3-3 011nlu'n.llJl'tltJ1JfHlfll'J(!l'nil1~1:t~1JlfftJ-3liHUJ 24 'V1 &lH 3 1'U(!ltll'UtH 

Q 11 11 ii .q u .ct 4 GI , .J , ~ _Of u 
1J1l1W1Jl'U't11tltT1'U't't\)~l'U'tlft(!l:t1'UtltlnliltJ-3l't'l'Utl &'U'V1-3't1Nl'UUlil'Ufl-31Jil~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 

,11.4 
90.8 

. 91.7 
91.1 

._u 
90.9 

-91.8 
~ l.2 

2.0 
91.4 

. l.7 
91.1 . 82.6 

79.9 

,.S l.3 
"'IJ0.7 

8- 11 ii.fl. 64 27-3011.IJ. 64 7-10 ii.fl. 65 20-23 11 .IJ. 65 7-10 ii.fl . 66 19-22 11 .IJ. 66 25-2811J .IJ . 67 28-31 91 .fl. 67 

.q 91 ii ii .q u ct 4 61 I ,ct I 4::l ... Gf u 
1J1l1W1Jl'U't'l1tJIJ1'U't't\]~l'U'tlftil:t1'UtlelnliltJ-3l't'l'Utl !'U'V1-3't1Nl'UUlil'Ufl-31Jil~1J'U 

I 

'11tnt.11'119J 1Jl'fl'IJl'Ufl1UfJll'a:t~1Jlff(J,:1ir1vi11,J 'flllJ1J'I:tfl1flfltu:tflfilJfl1'j~-:Jll1rlit:ilJll'l1-:J,tl~ utl'u~ 15 'VI.fl. 2540 
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dB(A) Leq. 24 hr 

1J1fllf1'U = 70 dB(A) 
70.0 
65.0 
60.0 

r- , ........ ........ ... ..... ............... ......... ... .................................... .... .... ............. .... ... ..... ......... ........................ ........ .. .. ..... ......... .... .............. , ......... .... .... ............. ... . 

55.0 
50.0 
45.0 
40.0 ~ 
35.0 >-
30.0 >-
25.0 >-
20.0 ~ 
15.0 ~ 
10.0 ~ 
5.0 ,-

~ 0.7 j l.O ■60.8 m51.1 1(1.3 ■61.0 a;;0.6 
60.3 60.3 60.4 60.4 0.9 60.6 0.2 

. 50.1 
46.4 

0.0 -+-------+-----+----------+-----+-----!----1--,----i 

8-11 ii.tl. 64 27·30 fl.lJ. 64 7· 10 ii.ti. 65 20·23 fl .lJ. 65 7·10 ii.fl. 66 19·22 fl.lJ. 66 25·28 llJ.IJ. 67 28·31 ~.fl. 67 

1 ' ' ' - I... ' _ .. - I':! ... <V V ... ... V ~ V ' ... 
311n 3-3 (fltl) flHnl11'nJ1.Jl'ntJ1.JNi1fl1'jf111il1Yl'i:t:Y11.JltTtJ..:lliUltl 24 'lf111H 3 1'Ufltll'Utl..:I . 

A. " ii " .ct, Q,,I 'I ' .ct, ' .cl -~ Q.,I 1.J'il1W1.Jl'U't'i1tJtT1'Uvtgmunt1fl:::1'Uflfll'U'lf1..:l'nNl'Uillil'U0..:111il\l1.J'U 

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 

■91.9 
91.4 

. 92.2 
91.4 

I 

ri_2.0 
91.5 

I 

~ 2.2 
~ 1.5 

I 

1J1fllf1'U = 115 dB(A) 

~ 2.5 
U92.0 

_.2.2 
91.7 . 80.7 

76.2 

..,\) 1.8 
'"l)1.3 

8· 11 ii.fl. 64 27·30 fl .lJ . 64 7-10 ii .fl . 65 20·23 fl.lJ. 65 7·10 ii.fl . 66 19·22 fl.lJ . 66 25·28 llJ.IJ. 67 28·31 ~ .fl . 67 

. 
A. 11 " " 4 u GI ' .._ , ct _Qf u 

1.J'jl1W1.Jl'U't'i1tJtT1\.3ftgv11unt1fl:::1'Uflfll'U'lf1..:l'nNl'Uillil'U0..:111il\l1.J'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~'.iil'W = 70 dB(A) ..... , .................................................................................................................................................................................................................................... . 

~ 7.0 
56.5 

I 

,;1.3 
56.8 

I 

. 57.1 
56.6 

,;_1.4 
56.9 

~ 7.6 
"57.1 

■5,_7 . 3 
56.8 

. 59.0 
58.3 

-56.9 
"56.4 

8-11 ii.fl. 64 27-30 fl.O. 64 7-IOii.fl. 65 20-23 fl .O. 65 7-10 ii.fl . 66 19-22 fl.O. 66 25-2811J.O. 67 28-3191.fl . 67 

J'U~ 3-3 (~tl) m1"NttntJ'Ul'ntJ'UNt1m1m·n-11~1::~mu-u-:im~u 24 i1 Tm 3 1u~t11rtt1-:i 

'U~l1W'Ul'U't11tJtY1'U'W\')~l'U'flft\Tl::1'Utltlf11ucv1-:i~Fl1uim1uii-:iifil~'IJ'U 

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 

. 85.5 
84.9 

. 85.8 
85.2 

5.6 
85.0 

..85.9 
""85.3 

lll~'.ijl'W = 115 dB(A) 

..86.1 
1185.5 

85.8 
• 85 .2 

a 98.3 

91.3 
5.4 
4.8 

8-11 ii.fl. 64 27-30 fl.O . 64 7-10 ii.fl. 65 20-23 fl.O. 65 7·10 ii.fl. 66 19-22 fl.O. 66 25·2811J.O. 67 28-31 fl.fl. 67 

' ~ 9,1 SI 9J ~ r:v Gt I q f 4 -.Of Q.I 

tJ'il1f.U'Ul'U't'i1tJtr1'U'W\')vll'U'tlff\Tl::1Utltlf1l'U'tl1sl't1Nl'U'lllil'UfH1Jil~tJ'U 
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A 'fil111'i'J~1111U'N<l'IHlt L'l1£1U liuiilfl'HOT'i 
St.1 u~rnu~1u,;1aU'lU'l'1~11l-3ifln;<1111;1uiiA111:::1u111n (0547389E, 14734.osN) * m11rnll-3il111nTmaufili1u 
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"" ,, ,, 

' ' 
"' <V <V "' 'i' , "' Yll'H~'YI 3-5 lltl~-3J:-H1fll'im1ll1~U'i·HY'I-H;Y::::l'Yle>'U'Uel-3 !fl'j-:Jfll'j 'Ul~el'Uvlillfll.J 2567 

., ,; 
-:iun/mn 

vl'n'il'l,i 

., .. ., 
.i'IIUvl':i 'Hl'l.i 

. 
"" .it 
'Ylft'YIHfl!.lU 

Transverse Vertical Longitudinal 

1. u ·mrnrn'Wtt'ltJff'l'W'l'l'iJ 28/10/67 

( 17.00 'U.) 

!'l'l llJil : Hz 39 

0.256 

0.00067 

25 

0.383 

0.00194 

32 

0.574 

0.00284 

ttii.:i~1 mr 'l'~~l'WVlfl 
<l 

!'nllJl':i'lel'l.pllfl'\J'<l !l~ : mm/sec 

fllnwmi~ : mm 

d ~ t Q 

l'l'lllJl':i'lel'4fllflm't'ltJ'IN 3 '11f1Vll.:J : mm/sec 0.716 

ll Hel ~ ell nl ff : dB (L) 100.0 

"' 'tU.Jl 

11mm111lJ 
~ 0 QJ,c9 I QI Q,I ,::9 ~ d 
l':i'JJ'VllnWU'W'VlfWll':i :::: ~'I.Jfl11'JJff'Wff:::: t'VlellH'JJelfl17'JJ l':i1el'4fllfl (Peak Particle Velocity , PPV) 

"" , i , J '1· 1 'JJi'll\Pl ·Ht\91 0.254 mm/sec 'IJ'W lJ 

3.3.3 

(i-:J\911':il-:J~ 3-5) ~-:J'Vll-:J 1m-:ifll':il~lli'JJ1W1\91Q'l':::: l'U~th :::: 'JJ1W 140 nfoflf'JJ/io-:ivn::::ci1-:i ~l'U'J'U l mnw ~'el 

.:::,, 91 31 QI d'l j) 91 .c:,, QI .c& I I O I d O .c:,, ,l d 
m nw 'lJl'U lf 11'.Jff1'U'V'H'l lf M'Vl fl'1 ff~~ l'U 'Vli"l'\91 ::::1'U \Pl fl Cj/ ,:j'e)l'.Jlfl-:J'ill fl\91 lll'Yi'U-:J'Vl'Vllfll 'j 'j :::: t'IJ~'\J'el-:J'W'U 'Vl 1 m ·:Jfll';i 

"' . "' 

l'U'Vll-:J~l'U'Vlff\91 ::::1'U\9lfllfll'.J-:JM 'LJ':i :::: 'JJlW 158 llJ\91 ':i 'W'I.J11 fll:1J1rn1~ri1m1'JJ1~1'0 '4fllfi\1'-:Jey~ (Peak Particle 

Velocity) l~Btji'Wll'U11'.J11 (Longitudinal) ~-:iiiri11'1'11n1J 0.574 lJ'1~1lJ\91'.i/1'Ull1 fllfl11lJ~ (Frequency) iiri1 

l'l'lln'IJ 32 1~{\?1cif 11'1 :::: fllfll'.i'\J'O~ (Peak Displacement) iiflll'l'lln'I.J 0.00284 lJ'1~1lJ\91'.i 1'Pll'.Jiifllfl11:IJl~1'0'1Jflli'l 
' ,, 

\1'..:Jey~m~l'.J'l'l..:J 3 ll'U1 (Peak Vector Sum) l'l'lln'IJ 0.716 lJ'1~1lJ\91'.i /1'Ull11m ::::11Ht1~'01fllff (Air Pressure) iir11 

l'l'lln'IJ 100.0 l'PlCJ/1'1.rn (11'0'1) 

1rlml1m1NM1'.i\91'.i1'il1~fllfl11lJ~ (Frequency) \1' ..:iey'Pl ~ l~'i'llnfl11\91'.i1'il1'Pl l'I.Jll'U11'.Jl1 (Longitudinal) 

~iiflll 'l'llf11J 32 1~{ \91CJ$ I 'LJ1tffo'IJl'l11'.J'IJ f1'1Jfl l'JJl \91 '.i j l'U fl11:1Jrl''U ff ::::l'viB'W 'illflfll'.i'l'lll'Yi i'.i'el-:J'H 'U'Pl llJ'U'.i :::: fllff 

m ::::m1..:i'Vl f 'Wl'.Jlfl'.iti'.i'.i:IJ'lfl;lm::::i..:i111~~'0'JJ 'LJ'.i :::: fllff'.il'lffl'il'ill'4l'I.Jfl'lfl 1'U~ 29 1l'U1li'llJ 2548 (flli'lN'U1fl~ 3) 

~fll'l1'U~ I '11fllfl1llJ~ 32 1~{ 'PlCJ$ l'.J'0lJl'Hiir11m1:1J1~ 1'0'Uflli'lff..:Jff~ ,~~hhn'W 40.2 lJ'1~1lJm /1'Ull1 1m:::: fll'.i . "' . 
'IJ'ij~ iihn'U 0.20 lJ'1~1lJ\,l'j ll~l'U'UW ::::~ri1m1:1J111'0'4flli'l\1'..:Jey~~\,l'.i1'01'Pl l~'il~ ..:J'illnflln ::::1ii~11'Ji'Ui'lf ..:itl ii 

ri11vi1n'I.J 0.574 ii'1il11J\Pl'.i /1m-vi 1m:::: ri1m1'\J'O'Pl1'1'11nu 0.00284 ii'1ill:JJ\91'.i in!'U 'il ::::rn'W i~11ri1~m1'il1~ i~ 

V..:Ji'l ..:iiiri 1'0 tj'l 'WI flW "l1 'JJlm !l'U i'l 11:IJrl''U ff ::::rviB'W 'illflfll'j '\'111 lf i'.iB..:i \91 llJ'U '.i:::: fllfffl'.i :::: 'Vl'.i 1..:J'Vl f 'W l'.Jl fl'.iti'j'jlJ'lfl; 

1m::::i..:i1n~~'0lJ 'LJ '.i:::: fllff '.i l'lffl'il'ill'4l'I.Jfllll 1 'U~ 291l'U'Jli'llJ 2548 i..:iflri11 'ff1'Ufllll'.i..:Jfl~'ellfllff (Air Pressure) 

~'11'.i1'01~1~i..:inrinu
1

1..:J~'U iiri11vi1n1J 100.0 l~CJ/l'I.J'1 (11'0'1) tl''U 1rlml1:1J111nl'.J'IJl'l11'.J1Jnm::::iufll'i'vilml'.J 

'\J'el..:Ji'l~'U '1lJfl~'ill fl fll'j 'j :::: iii~ 'ii 1 fli'l 11:IJi ..:J'\J'el..:Jlff l'.J..:J 'LJ 'j lflt)11ri l~'Pl 'j 1'01~ M'il~ ..:J'il lfl fll'j 1::::1 'U~V..:Ji'l-:JBtjl 'UlflW "l1 
~'ii:::: i~nB 'l tt1n~m1mffumu~Bi ..:i'U1Jnff!1..:i i~"l 1rn :::: ti..:i1~'Ur11~~1fl11ri1\1'..:iey~ [ 140 1~cii11J'1 (11'0'1)] ~ 

ffl'U flf11'.i !'Yli'.i'el..:Jlli'UB..:J'LJ'.i :::: l'Vlfffflf f j'elll.11 f11fJ'0lJ f 1J I~ (flli'l N'U1fl~ 3) 
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I I 

3.3.4 
- I - ~ ""' V V ~ G! I ""' I <=S _Of V 

tf 1 tJ!lJ1 fJ1H'YI fJ'UNi;l fll1 ~11'll1 \?lrl1lil tr'W tr~! 'YI fl'W !'W'tf 1-:J'YI N l'W ill'll'W tl-:ilJ'll'll'U 'W 
q q 

'illfWH1f11'.i\o111'il1~f117lJti''Uft:::1vh:iu'lui1-:i~~l'UlJl'il'UO,n!'il~'lJ'U (1$ivmJ"1f'llJ 2567) 'ill'U1'U 1 

i;rmi'.1 fitJ u111wu'1utt1t1ir1ul'l~lni-:i~'lmi'q~~1uviff1P1:::1u1P1 n (1P1 111-:i~ 3-6) ~-:i1rlvtl1rn1Jl,mf1111P1'J1'il1~ 

ftlf'l1llJ~ (Frequency) ftlf'l1llJl~1tl'4fllf'l\1-:JiJ'~ (Peak Particle Velocity) uti ::: f11'J'IJ'O~ (Peak Displacement) 
1hJ 

1m t1rnvit1utiumw cvf lll\PI, i 1u m1lJ ti'u i;r:::1vivu m nmn\' 1m liv-:i 1o11mh:::mffm ::: m 1-:ivti'l'lmm 'Ii,, lJ'lfl~ 

11t1:::~-:i111mi'vlJ 1h:::mff'Jl'lffl'il'ill'41Uf1'1fl iu~ 29 iu11f'llJ 2548 l'lu11 l'Jf1f'lf-:i~m1'il1~iir11v~'lumwcvf 

ll1\Pl'J5ll'U~f1Tn'U~ (fllf'lf-l'U1f1~ 3) ri1ut11UH'el~tllf11ff (Air Pressure) ~m1'il1~ M 1rlvtl1ll11'ITT t1rnviuutiu 

1:::iu f)l'j '1'11"1tl'IJtJ-:Jf'l~'U'1lJ'el~'ill nmn:::l'U~'ill f1f'l1llJi-:i1ih1-:i l'lU11 f1 l ~\Pl'J1'il1~ i ~ 'il7-:J'ill nmn:::1u~ 5-:if'l-:J 

tl~!'Ulf1W CV1~'il ::: ill riv 'lttlfl~f'l1llJlfttl'l11tl~tJ~ -:itl~ ni;r{ 1-:J ,~'7 1m:::tl'-:i1iJur1 l~~lf11 lf11\1-:JiJ'~ [140 1~~111'1 

(UtJti)] ~rl1tl' nm, mliv-:i11':l'Uv-:itl1 ::: rnffft111 JtJllJ7 muvlJi' u i~ (rnnm, fllf'lf-l'U1f1~ 3) 

3.4 

3.4.1 

., 
"" r/ 0 o 111 m ·n~ 'tt rl oun'W cw 1 

q 

0 "" t)l'j\?ll!'W'W on 
u11Ivt ilJ~-:i 1~ui1rnuufm1 f'ltJ'UCJftillvt'U~ 'illf1~ i~'l'llf11'J1~mi1vel1-:iJ1~1~u 'ill'U1'U 

.d~ d ~ 31 jl QaJ OJ ~ 11}3'o d QI 1 

1 m n u f'ltJ ir1:::mumrnu111ui;r1ul'l~ (l'lf1~ 0547264 IPlnuvvn, 14737 14 muv) uti::: 1~vt1m1mumvrm 

J 1M~u 'ill'U1'U 3 mnw fit) J1uvlu111'Utt1tlft1'Ul'l'1~l'U'Vlff\ll:::1'U\Plf1 ('Wf1~ 0547386 1o1 :::1umrn, 1473248 
"' 

.e:I ~ I ,l V ~ V ~ QI d et QQ/ QI ,:!i 

!'11'Utl) 'UlUtJ\Pl'UUl'U'l11tlff1'Ul'l~~l'U'Vlff\Pl :::1'Utltlf11~W-:J!'11'UtJ (l'lf1~ 0548218 IPl :::1'Utltlf1, 1474336 !'11'Utl) 11'1::: 

J1rn~1m.Y1utt1t1ft1'Ul'lt1 ('Wn~ 0546604 1P1:::1uvvn, 1473 168 m-uv) 1rlv1u~ 31 IPl"7f'llJ 2567 (1tl~ 3-5) 
"' q "' 

~-:Jf11'Jl~Ull'1:::f11'J1lf'l'Jl:::tt,!ui~~ll'U'U f11 'J\PlllJlJl\Pl'Jfl'U'IJ tJ-:J APHA-AWWA-WEF (Standard Methods for 

the Examination of Water and Wastewater ; 2 I 
st 

edition, 2005) i-:iuir~-:i Biu1o1111-:i~ 3-7 

' ~ 
.c::1 .c:t..t:::I a Q,,I , cii.t:::1 .c::t. c! v u , o 

vil'n:Jn 3-7 11av1.:J111m1 mumtitn.:J 111m111m1~'H ua~mnmnu mwmea,-:iin 

pH 
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Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 
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: mg/L Cd 

: mg/L As 

St.2 

31/10/67 

7.5 

8.23 

16.0 

158 

47 

18 

0.862 

<0.005 

<0.00 1 

0.037 

~ 

4 d o 

fli.lfl 1-n lfl'n::tttJWfll't't'l-n 

St.3 

31/10/67 

7.5 

4.52 

<5.0 

296 

51 

I. I 

0.42 1 

<0.005 

<0.001 

0.028 

: 'l.J1lJ'Vl ll.Jil.:i 1ih..1lTHJ'l.m!'W'l'1 fl'el'l..!'lflltl'Vl'Wt i1n~, 2567 

St.4 

31/10/67 

7. 1 

1.28 

<5.0 

220 

38 

6.6 

0.131 

<0.005 

<0.00 1 

0.009 

.. .., .. .., ti • .., 
IJH/tl ll'IJlllJIJPJ OJnlll 

mm9,u 

6.5-9.2 

20 

1,200 

500 

250 

1.0 

0.05 

0.01 

0.05 

llU1'.i§1'1..! 
,. I QJ' .q .d 91 .d o a., c1 9 .q 

: 1J'j::; fllr!'m ::; 'Vl '.i1.:J'Vl '.i l'ltllmli '.i'.il.J'lfllll!U'l ::; ff,:Jll'"J~j;H)l.J l'HJ.:J fll'l-1'W~'l-1 1:lnlf1f:W:Ylllc1 ::; l.Jllll'.ifll'.i !'W'Vll.:J1'1flfll'.i 

ri11-1irn11'.i,! ei.:in'W~ l'W ffllil '.itlHJ''ll1m::; fll '.i,!~Nn'W 1'W11 e:i.:i~ .:i1n~le:il.J1-i'l'Wvi1J l'-1.r!'. 2551 (ltltu<nei"41mJ\1.:Ji,'~) 

'11'mtlt'l1~ 
V V 
O l ~'j/9I j/.q QI 

St.2 = 'Ul'l.Jellll'W'l.Jl'W'l-11tlff1'W'W~~l'W'Vlr!'\?l ::;1'Wlllfi 

f , ,19191 jl.q a., d ~ 
St.3 = 'W l'l.Jellll'W'l.Jl'W'l-11tlff1'U'W~~ l 'W'Vlrl'lll n 'Welelfil'Qtl.:Jl'l-1'Wel 

f 91 91 
St.4 = 'Ul'l.Jlmc1'1.Jl'W'l-11tlff1'W'W~ 

3.4.4 
., 

tY'l tJ f-Hlfl n i A fl 'l l ~ 'tt fl ounvnh 1 ~~ u 1uA~e11-AVrn 1 iUJ 2 56 7 
q q q 

.q cl ~ l ~i} 'j/ 9)~ QJ ~ l ~'j/ 9I 
1l1 f) fil'.i 11m 1::; '\,ff') W flT\lfU 11J tJ 111 'U 1J1'U '111 ti ff 1'U l'l c1 ~ l'U 'Vlf'f 111 ::; 1'U Ill f) 'ii 1 'l.J tJ 111 'U 1J1'U '111 tiff 1'U . ~ 

l'li'l~l'U'Vifl'111 ::;1'UtJtlf)l~tl.:Jl'\1'UtJ 1m::;tl1m~1mr1ml1t1ff1'Ul'lc1 l'l'l.J11 l'lf1i'lf'U~lll'.i11l1lml::;'\11h1wv'l'U 
'U 'U q 'U 

mwcvf1J1111111'UfJWflrntl1m~, c1~'l~u1im1 111ui1h ::; m r!'m ::;m1-:il'l i'l'lmmli'.i'.i1.J'lf1~1m::;~-:iu1~~t11.J 11t1-:i 
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(~mmJ 2567) \oll'Jl-:J~ 3-10 1rn::;1u~ 3-6 'V'l'IJ11 i'lfU~\ol'J1'il11ml::;ttt~H.lff1'Uil'lajihht1Qi'UlflWCVllJl\ol'Jil'U 

~ flll'l'U~ 1rlt1tl 1m1ufornvi tJ'l.lll'l.llJl\ol'J il'W fJWfll'V'lll 1 ~1~'U (U'.i ::; lfl'YI~ 3) Ill 11.Jtl 1::; fllfl'flt:11 ::; m rn m1 

~.:iu1~~t1m111.:i'!f1~ 'il'LI'IJ~ 8 vrn. 2537 vnr1''W fil pH ~iifi11n'UlflWCV1lJllll'.ifl'U~flll'l'W~i'W1$Jt1'U1mflt1'U 

2567 1rn::;mmw Arsen ic ~iifillfl'UlflWCVllJl\ol'J!l'U~flll'l'U~i'Ul~tl'UU'UlfllJ 2564 l~tl'Ull'Utlltl'U 2564 l~tl'U 

ii'WlfllJ 2565 1~t1'Ull'Ut11t1'U 2565 1rn::;1~t1'UU'UlfllJ 2566 u\9lmh.:i11~\olllJ 'V'l'IJ17 '.il1JQ"Jiui'U~L1/l~i' 

" d ~Cl/ , , ,Ct, r1 ~ v , 
U'.i ::; ttJ'lf'U'illflff'J ::;1n'IJ'W 1~.:i fli;j 1111\ol tl1 ::; fll'.i i~ 1rn::; 'il1n fll '.i \ol'.i 1'il11r111::; '11 fJW fl l'V'l'Ull'l 1t1nt1 nunnnt1'U 

l l'll;lHl'U~'U~ 1m .:ifll'J 1rn::; M1t1flt1flllflf1'11rl'.:i ll'll;lHl'U~'U~ im .:im1 l~lJl~lJ 'V'l'IJ17 mmw Arsenic iifillfi'U 

lflW CVllJl\ol'.i !l'U~ flll'l'U~i.:i 2 irmu~'Vllfll '.i \ol'.i1'il11ml::;tti~mnmw Arsenic tJl'i)lJl'i)lflf11'.i 'li'm11r1ii1h1'1J 

QJ ,a d V I I J' d !J} .::s ..f d O Cl/ I 

fl'llll'V'l'lf'Yli'lft1t11.:iu'V'lrnl;l1t1imrn'Yllfl1Jlllrn'Jrninl;llflt1-:J'V'l'UVI 1m-mn flll'lrnfll Turbidity , Total Suspended 

Solids , Total Dissolved Solids, Total Hardness , Sulfate 1rn::; Tota l Iron lJllll'J!l'Ufl-:Jll)l~flll'l'U~filll 

1 'U ri1'U 'IJ t1.:i ~rn m 1 Ill 'J 1'il 11r1 11::; ttfJ wm'V'IJ l'Ut1 i'U u l'U ,X 1t1ff 1'U 'Vi ~~l'U vi fl'\ol ::; i'W Ill n J nlt1 

JV V V C:t. QJ .c1 ,::!:t ~ V V i I d, 4 QJ 

\ol'U 'I.Jl'U '111 tlff1'U'V'I ~~ l'U Vlfl'\ol::;1'U tltl nnw.:im'U ti UJ;l ::; 'U l'IJl~lJ;l'IJl'U '111tlff1'U 'Vi~ 'U 'lf1-:JVI fil'U lJl 'i)'U (l.:j{! 'i)~'IJ'U 

(~i;llfllJ 2567) \oll'Jl-:J~3- 11 , 3-12UJ;l::; 3-13 1m::;1u~3-7, 3-81m::; 3-9 'V'l'IJ11 'l'Jfli'lfU~\ol'J1'il11ml ::; ttiifilt1Q 

i 'WlflW cvf mm !l'WfJW fl rnJ 1rn~11;1~ H'l.l1 for1 lllllJU'J ::; mfl'm ::; m 1.:iV1f 'V'lmm 1i'J 11.J'!f1~1rn::; ~ .:iu 1~Jt11.J 11 t1.:i 

Fi ll'l'U ~'11 rl' f11flW cvf ul;l ::; lJl\ol 'J nn i'U VI N1'lfl fll'.i ri 1l'I f 'IJ fll'J i!t1.:i ll'U~ l'U ffl1i n w 'ey'Uu1;1 ::; nn ilt1.:ifi'U i'W1i t1 .:i 

~.:iu1~~t1lJl~'U~1J 'V'l .fl'. 255 1 (~Wflffl':ifllflv-l'U1f1~ 3) ~l~flll'l'U~mwcvft1~fo1.Jtr.:iey~Hi.:i 3 ffmu t1eh.:ih 

~\ollll'V'l'IJ 11 ':i 11JQ':i i'W~'W ~ i i'J 1tlvl'W i'W fll':i~U 1t1r11vi1tT'U rirn f 'l.ltl 1~m11JQ':i i 'U~'U ~u1 i1rnJ1 N'U 1rn ::; 

't1J10.:im~lJ rirnfummw Total Suspended Solids lJllll'Jil'UfJ-:Jll)l~flll'l'U~filH 
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IV .cl Q' IV I 

'JUl'llfl1Jlil'HlfJH 

ihrnnJ 2564 

f1'WJl cJ'W 2564 

ii'WlfllJ 2565 

f1'WcJlcJ'W 2565 

ii'WlfllJ 2566 

f)'UcJlcJ'W 2566 

llJ'lflcJ'W 2567 

~irn1:u 2567 

"' nm 

' " " .e:t. -~ Cl t:::. d o a o V SI 
Vll'HH'l 3-10 IU':il'.J1Jl'Yll'.JlHHlfll':iVl11~11fl':il:::'11flWillVfl-!lJ;l':i:;;lflUlfl1Jl'U'l111'.JJ;l1'U'YHI . ~ 

pH 

7.8 

7.9 

7.7 

7.6 

7.8 

7.9 

9.2 

8. 1 

5.0-9.0 

.. t 
fli.lfl n1>1 n'il llfl ,,~tt 

Turbidity Total Total Total Sulfate Total Iron Lead 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) 

9.99 

75.4 

6.91 

6.70 

7.65 

7.25 

7.4 

7.3 

Solids 

(mg/L) 

<5.0 

17.0 

<5 .0 

<5.0 

<5.0 

5.0 

5.6 

<5 .0 

Solids (mg/L 

(mg/L) CaCO.J 

146 

256 

170 

202 

128 

165 

185 

178 

32 

44 

95 

9.5 

40 

25 

85 

32 

SO..) 

28.9 

69 

23 

33 

24 

24 

20 

27 

0.088 

0.76 1 

0.2 18 

0. 199 

0.1 14 

0 .161 

0.1 

0.1 72 

<0.005 

0.0 15 

0.010 

<0.005 

<0.005 

<0.005 

<0.001 

<0.005 

~ 0.05 

u 1'1JV1 i:i.rd-:i 1~ui1nnmh.rvi' fl'eJWlf'1ll'Vl'Ut ~1t1~, 2567 

Cadmium 

(mg/L 

Cd) 

<0.001 

<0.00 1 

<0.001 

<0.001 

<0.001 

<0.001 

<0.003 

<0.001 

~0.005 

Arsenic 

(mg/L As) 

0.031 

0 .026 

0.030 

0.043 

0.020 

<0.00 1 

0.0030 

<0.00 1 

~0.01 

:ww1':i2Il'Uf:JtUfll'Wii1~1~t.1 (1h:;1fl'Vl~ 3) 1h :; mft'riru :;mrnm ':i~-:iwrn,fo:w11'\1-:i 'lf1~ lAU'lJ~ 8 

'W .fl'. 2537 

1$,Bt.11:1J'lflt1'U 2567 1~ui1B~1-:i 1~t1u1'1JV11~ui1rnm:wmf'for1'lf 1rnt.1~ mri 1'U 1"1v ~1t1~ 
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1111111 ihmiu,i 411i11 

pH 

10 Sllfl1!!1'1l a 9.0 9.2 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

NTU 
100 

80 

60 

40 

20 

0 

80 mg/L 

75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 
15 

ii.fl. 64 

il.fl. 64 

10 <5.0 

5 
0 

il.fl. 64 

fl .O. 64 ii.fl. 65 

75.4 

n.o. 64 il.fl. 65 

17.0 

<5.0 

n.o. 64 il.fl. 65 

fl .0. 65 ii.fl. 66 fl.O. 66 11W.67 91.fl. 67 

Turbidity 

n.o. 65 il.fl. 66 fl .O. 66 IIJ .O. 67 91 .fl. 67 

Total Suspended Solids 

<5.0 <5.0 5.0 5.6 <5.0 

fl.O. 65 il .fl. 66 fl.O . 66 IIJ .O. 67 91.fl. 67 

I W W I 

• 1,. • .I . I':! ,. • d o " o !11 !11 'I 1 ,. 1 .oi .'f ., 
JuYI 3--6 o·nntu·mlJl't'ltlUlltT~-3Nflfll1fl11\l11fl11::'t1tJWlllV.'UliY1::tflU'UlUl'U't11tltT11-IV.g,u'll1-3YIN1'1-13ml-3U\l~U'U 

MINlNG ENVIRONMENT CONSULTANT CO .• LTD. 3-23 REPORT: MM_S8: SINTANAN/2024/0CT/FIGURE3-6.DOC 



1,400 
mg/L 

1,200 

1,000 

800 

600 

400 

146 
200 

0 

ii.fl. 64 

mg/LCaco, 

400 

360 

320 

280 

240 

200 

160 

120 

80 

40 

0 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

LOO 

0 

il.fl.64 

mg/LSO, 

28.9 

ii.fl. 64 

256 

fl.fl.64 

n.11.64 

69 

n.ll.64 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 

170 

ii.fl. 65 

95 

ii.fl. 65 

23 

ii.fl. 65 

u111n ii'u•liun 41ff11 

Total Dissolved Solids 

202 165 185 178 
128 

fl.fl.65 ii.fl. 66 fl.II. 66 lil.fl.67 fl.fl. 67 

Total Hardness 

85 

n.lJ. 65 ii.fl. 66 n.lJ. 66 IIJ.IJ. 67 fl.fl. 67 

Sulfate 

33 24 27 

n.lJ. 65 ii.fl. 66 n.lJ. 66 IIJ.IJ.67 fl.fl . 67 
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10 
mg/LFe 

8 

6 -

4 -

2 

0.088 

0 

ii.ti. 64 

mg/L Pb 

0.06 

0.761 
0.218 

r7 
fl.fl. 64 ii.ti. 65 

Total Iron 

0.199 0.114 

fl.II, 65 ii.ti. 66 

Lead 

1JlVl1!PU :t>o.os mg/L 

0.161 0.1 0.172 

fl.fl. 66 m.o.67 l'l.ti. 67 

om ----------------------------------------------------------------------------

0.04 

0.03 

0.02 0.015 
0.010 

O.Ql <0.005 

0.00 

ii.ti.64 n.fl.64 ii.n.65 

0.006 mg/L Cd 

0.005 

0.004 

0.003 

0.002 

<0.001 <0.001 <0,001 

0.001 

0.000 

U.ll. 64 fl.O . 64 U.ll. 65 

MINING ENVIRONMENT CONSUL TANT CO., L TO. 

<0.005 <0.005 

n.fl.65 ii.ti.66 

Cadmium 

1J1t1111u :1>o.oos mg/L 

<0.001 <0.001 

fl.O. 65 U.ll. 66 

' .... I 

JU't'I 3-6 (\l'ltl) 

3-25 

<0.005 <0.005 
<0.001 

n.o.66 11J.ll.67 l'l,ti.67 

<0.003 

<0.001 <0.001 

n.o. 66 111.0. 67 fl.fl. 67 
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mg/LAs 
0.20 

0.18 

0.16 

0.14 

0.12 

0.10 

0.08 

0.06 

0.04 

O.Q2 

0.00 

ii .fl. 64 fl.O . 64 

MJNING ENVIRONMENT CONSULT ANT CO., LTD. 

ii.fl. 65 

Arsenic 

llll'l~fl\l ::,-0,01 mg/L 

0.043 

n.o. 65 ii.fl. 66 

,J "" ' J YI 3-6 (Vlt>) 

3-26 

<0.001 0.0030 <0.001 

n.o. 66 11J.O. 67 91.fl. 67 
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.CS -I':! .c:t. .e:). d o ' ,c!I V ii V .q u m·nn1 3-11 IU'il'JUl'Yll'JUl>Hltn'iYl':i1'il11fl'fl::;'11f1WflWfU1UeJYl'UUl'U'l111'Jtl1'1-f\lHWll\fYIHVln'UVlf) 

Q,I q ~ Q,.I ' 

'J 'U't'I !fl Um tHI H 

ihnm.J 2564 

f)'\.H.lltl'U 2564 

~'UlfllJ 2565 

n·wmrw 2565 

ihnrilJ 2566 

f1'\.H.17V'U 2566 

llJ'lflV'U 2567 

~'11fllJ 2567 

,. 
rim 

mm91u 

'11l.Jll'Jl'l1~ 

• 'II 

1-u~1-3~Hl'Ul.Jl0-3'U'il'il1J'U . 
.. ' Ni:lfll '!Vl1'J~'Jlfl'llt 'l1 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cacbnium Arsenic 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

7.8 

7.9 

7.7 

7.6 

7.8 

7.9 

7.0 

7.5 

2.52 

4.09 

19.5 

17.4 

8.56 

5.46 

13 

8.23 

Solids 

(mg/L) 

<5.0 

<5.0 

6.5 

14.2 

5.4 

7.0 

26 

16. 0 

Solids (mg/L 

(mg/L) CaCO:J 

192 

264 

102 

98 

168 

150 

152 

158 

32 

<2 

14 

12 

45 

42 

47 

SOJ 

5 l.7 

53 

19 

10 

27 

15 

2 1 

18 

0. 109 

0.142 

0.485 

0.133 

0.233 

0.375 

1.4 

0.862 

<0.005 

0.007 

<0.005 

<0.005 

<0.005 

<0.005 

0.002 

<0.005 

Cd) 

<0.001 

<0.00 1 

<0.001 

<0.001 

<0.001 

<0.001 

<0.003 

<0.001 

6.5-9.2 20 1,200 500 250 1.0 0.05 0.01 

th::; f11flm ::; 'VJ';i1.:J'Vl fv·HJl m 1i '.i '.il.J'lfl; mi::;~ .:i111~,ra lJ 11 tJ.:i flll1'U~l1 rl' mm:11 C)'ll!il::; 

lJl\91'.i f11 '.i 'lu'Vll.:J1'1flf11'.i ffl'l-11'1.J f11 '.itfo.:iti'U~l'Uff11il'.iW fl'UIW ::; f11 '.i1fo.:itiu 
q 

'lu11tJ.:i~.:i111~,fomiluvh1 'W.ff. 255 1 (lf1WC)'ltl'41'11Jt]'.:Jey~) 

1$itJ'UllJ'lflf.J'U 2567 l~'l.Jlf:imh.:i 1~eJ'l.J11i'Vl 1oui1rn'UllJ'U'l'l11fl1 '1f lltl'U~ l'Ylfl l'U fori 'illtl~ 

0.009 

0.006 

0.007 

0.012 

<0.00 1 

0.043 

0.0027 

0.037 

0.05 
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10 

9 
•.. 1nmtn•• 9.2 ...... ....... 

7.9 
7.8 - -

..... ..... ................ 
6 . ~ .. M• 6.5 

4 

2 

0 

ii.II. 64 n.o.64 

NTU 
50.0 

45.0 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

mg/L 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

"'~'I'" -20 
·············· .. ·················· 

4.09 
2.52 

ii.fl. 64 n.o. 64 

ii.11.64 n.o. 64 

7.7 

-

ii.II. 65 

19.5 

ii.fl. 65 

ii.II. 65 

v;ii'n aii11u111191fffl 

pH 

7.6 7.8 7.9 
7.5 - - 7.0 - --

n.o. 65 il.11. 66 n.o. 66 lll .O. 67 Ill.II. 67 

Turbidity 

17.4 

13 

8.56 8.23 
5.46 

n.o. 65 ii.fl. 66 n.o. 66 lll .O. 67 Ill.II. 67 

Total Suspended Solids 

26 

n.o. 65 ii.11.66 n.o. 66 lll .O. 67 Ill .II. 67 

..... ....I .. ti:! Cl ~ d : ' A V V II ,C\ u 
Ju'rl 3-7 flHnlu1tltJl'rltl1Jllff~~N1'1tn1Vl11il11fl11~'HflOUll'Vi'l-ll'lHlVl'l-l1Jl'l-l'H1tlff1'1-l'Viij~l'l-l'rlflVl~1'1-lVlfl . 

, t Cl t 4 .. "f u 
'l-l'ti1~'rlNl'l-liJlfl~uil~1J'l-l 
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1.100 

1.000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

264 

192 

ii .11. 64 n.n. 64 

mg/LCaCO
3 

500.00 ..................................... 
400.00 

1Jlfl111"'1 • 500 

300.00 

200.00 

100.00 10 32 

0.00 

ii.II. 64 n .D. 64 

m llfL SO, ,,,.,,
1111 

_ 
250 

250.00 ................................ . 

200.00 

150.00 

100.00 

51.7 

50.00 

0.00 

ii.11.64 

mg/L Fe 
5.00 

4.00 

3.00 

111fl1f11' • 1.0 

53 

n .D. 64 

2.00 

1.00 ..... .. u:rn, ............... -0. 142 

ii.II. 64 fl.D . 64 

MINING ENVIRONMENT CONSUL TANT CO .• LTD. 

102 

ii.11 . 65 

<2 

ii.ft . 65 

ii.II . 65 

0.485 

ii.ft . 65 

uiii'n ila Uu.i' i 1n'1t 

Total Dissolved Solids 

168 150 
98 

152 158 

n.D. 65 ii.II. 66 n.D. 66 lll .D. 67 fl .ft. 67 

Total Hardness 

14 12 
45 42 47 

n.D. 65 ii.11 . 66 n.D. 66 lll.D. 67 fl .ft. 67 

Sulfate 

n.o. 65 ii.II . 66 n.o. 66 lll .D. 67 fl.ft . 67 

Total Iron 

1.4 
0.862 

0. 133 0.233 0.375 

n.D. 65 ii.ft. 66 n.o . 66 lll .D. 67 fl .ft . 67 

' .,.. ' 
JuYI 3-7 (flfl) 
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mg/L Pb 

0.10 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

111fl111'U = 0.05 

<0.00S 

ii.fl.64 

mg/LCd 
0.020 

O.Ql8 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

mg/LAs 

0.10 

0.09 

0.08 

0.07 

10fl1f1'U • 0.01 

<0.001 

ii.fl. 64 

0.06 1fffl1fl'U = 0.05 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

0.009 

ii.11.64 

0.007 

n.11.64 

<0.001 

n.11.64 

0.006 

11.D. 64 

MINING ENVIRONMENT CONSULTANT CO .• LTD. 

<0.005 

ii.fl. 65 

<0.001 

ii.fl. 65 

0.007 

ii.fl.65 

v1il'n ihmiu'11i1nfl 

Lead 

<0.005 <0.005 <0.005 0.002 <0.005 

fl.II. 65 ii.fl.66 fl.II . 66 fl.fl. 67 

Cadmium 

<0.003 

<0.001 <0.001 <0.001 <0.001 

11.0. 65 ii.fl. 66 n.n. 66 Ill.II. 67 fl.fl. 67 

Arsenic 

0.043 
0.037 

0.012 

<0.001 0.0027 

11.n. 65 ii.fl. 66 n.n. 66 lll.D. 67 fl.fl. 67 

' -1"° I Jufl 3-7 (91t1) 
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m ·nn1 3-12 1 u ':i urn YI uufrn tn ':i m 1 u 11 m 1~ Vi fl rum 'Vil.111.J fl \ii l.11.Jl l.l l'i 1 u l;Y1 l.l'Y'm YI 1 l.l YI ft \ii ::n mm flmu-:iml.l fl 

Cl.I Q d V I 

'J 'U't'l lfl tlllr.J tHJ N 

lJ'Ulfl)J 2564 

nmn m.-12564 

lJ'UlfllJ 2565 

fl'UIJ1£J'W 2565 

lJ'WlfllJ 2566 

fl'W£J1£J'W 2566 

llJ'lfl£J'W 2567 

~cllfl)J 2567 

"' mn 

m.JlUll'il>J 

. ~ 

, ' ,,; ' cl -" ., \.I '111-:1 YI Nll.l lJlfl-:iu U V1.J \,I 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

(NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

7.7 

7.8 

7.6 

7.9 

7.8 

7.7 

7.5 

8.59 

4.98 

4.32 

13. 1 

1.85 

6.22 

4.52 

Solids 

(mg/L) 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

Solids (mg/L 

(mg/L) CaCO:i) 

394 

336 

326 

270 

348 

I 10 

296 

95 

70 

95 

60 

145 

38 

51 

0.38 

30 

27 

3 1 

0.3 

0.8 

I. I 

0. 122 

0.1 99 

0.190 

0. 16 1 

0.238 

0.532 

0.421 

<0.005 

0.008 

0.008 

<0.005 

<0.005 

<0.005 

<0.005 

Cd) 

<0.001 

<0.001 

<0.00 1 

<0.00 1 

<0.00 1 

<0.00 1 

<0.001 

6.5-9.2 20 1,200 500 250 l.O 0.05 0.01 

'IJl'.l:J'Vl ilJ~-:J 1~'1...1 i 1rnimh-1'Vl fltl'l...l'lfflll'Vl'l...lt 1i1n\9l , 2567 

1h ~ fllfl'm ~'Vl'.i1-:J'Vl7 vw1 m 1i "J rn'lf1~u" ~~ -:Jl!1\9l~tJlJ 1it1-:i nrnu \91'\1 "mnw cnirn ~ 

lJ1\9l'J fll'J i'l-l'Vl l -:J1'lflfll'J ffl'\17'1Jfll"Jifti-:i fll..1~1'1...1 ff11il'JW cy'IJUi'I~ flllif ti-:Jfl'I...I 

iu1it1-:i~-:Jll1\9l~tllJ!rluvhi 'V'Lfl'. 2551 (lflWCl'1tllJ li'llJt,'-:Jcy\91) 

1$lt1l..l!lJ1Jll:J'I...I 2567 1~mi1t1VN l\9ltl'IJ7'.l:J'Vl l~'l...li1rnumu'Vl11tY7'lf lltl'l...l\v1 l'Vlfl iu fofi ,i1n\9l 

cJ1111X-:i illmmrn1~ui1t1d1-:i i~) 

0.004 

0.004 

0.005 

0.004 

<0.00 1 

0.044 

0.028 

0.05 

M INING ENVIRONM ENT CONSULTANT CO., LTD. 3-31 REPORT: MM_S8: SINTA NAN/2024/OCT/CHAPTERJ.DOC 
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pH 
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••• ~1fl1, 1ll • 9.l .... ,,,,,, .. 
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8 7.7 -- - - - - -

..... ..... ................ 
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4 

2 

0 

il.11. 64 n.11. 64 ii.fl. 65 n.11. 65 ii.fl. 66 n.11. 66 Ill.II. 67 fl.II. 67 

NTU 111911fl ll • 20 
20.0 ........ ........ ...... ....... .... .. Turbidity 

15.0 13. 1 

10.0 8.59 

6.22 
4.98 

4.32 4.52 
5.0 

1.85 

0.0 

il.11 . 64 n.11. 64 il.11. 65 n.11. 65 il .11 . 66 n.11. 66 Ill.II. 67 fl. II. 67 

mg/L 
Total Suspended Solids 

15.0 
14.0 
13.0 
12.0 
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10.0 
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6.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

5.0 
4.0 
3.0 
2.0 
1.0 
0.0 

ii.II. 64 n.11. 64 ii.II. 65 n.11.65 il.11 . 66 n.11 . 66 Ill.II. 67 fl.II . 67 

... I.J ,.J ... ~ Cl .q d : I .( II ii II Q u Cl 4 
Jufl 3-8 t111Til1J'nJ1.JlfltJ1.Jllfffl.:JH1'1t111fl11il11fl11::'ttfJtlUllfi'l-ll1.Jtlfl'l-l1.Jl'l-l't11tlff1'1-1Vtijfll'l-lflftfl::1'1-1tltlt)l~tJ.:Jl'tt'l-ltl 
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0.00 
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mg/L Fe 
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111fl11l'U = 1,0 

30 
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l.00 

2.00 

1.00 ....... o:i22'"' ...... ,, .. ,1'.l 99 

0.00 

il.11. 64 n.ff.64 
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il.11. 65 

95 

il.11. 65 

27 

il.11. 65 

0.190 

ii.fl. 65 

Total Dissolved Solids 

348 
196 

fl.ff . 65 il.11.66 fl.ff. 66 ISi.ff. 67 91.11. 67 

Total Hardness 

145 

60 38 51 

fl.ff. 65 il.11. 66 fl.ff. 66 ISi.ff. 67 fl.II. 67 

Sulfate 

31 

0.3 0.8 I.I 

fl .ff. 65 il.11. 66 fl.ff . 66 ISi.ff . 67 fl.fl. 67 

Total Iron 

0.532 0.421 
0.161 0.238 

fl.ff. 65 il.ll,66 fl.ff. 66 ISi.ff. 67 fl.fl. 67 

au~ 3-s (9iv) 
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mg/L Pb 
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~ ' ' ., ., 

mEAw bo iu rie:i-wiui-i-wm~'IJe:i-:iv1i!-:il10fo-u-wV1tb'U1:JU~€l-:itJi]minT'i1Lrl'i1t~mmrw 

m,, 
(1J 1fJf,•lt,j;1 J\~\\11-Stw} 

~11 ll(>\lfi ,.15{,:,lnur-1iu11u , 

05\J~nw1H~1\lq~111w11~ l 

n0-:i1~EJLrntL~0-wii'EJ3.l~,~,..,h-:i-:i1u 
n~:1Jl-J1(,l'Hi1tJ1fin1"i1LA"i1:t;~Vl~'1€l'Ul.1"1-W~brn:::vi:::;Lut:JtJvt€l~tlnu~m"i 

' .. ;,.J 

LVl'i . o l!,~cno t>cnGJ\!, llltl l!JG1oi;r1-1.t'. 

LVl'i'111 o l!:lei'.'r.no 'or.nGll!:l \Jltl \!J<i>c;,,(~ 

L\J'i~rutlfa~nwrniin"1 saraban@diw.mail.go.th 



belm'11'~bb'U'I.J'Vl1!:l'lll'U-3~€l~elil11:l{'Utti'VJ::b'Ul:l'W~el-3Un'U~n111bA11::'1belMl'U 

'U~'t!}'Vl Lfil'U11·rn'IJL:U'U~ Lbel'IJ~ bbi'l'Uel~191el~ ,111i~ L~'tiVl!:b'Ul:l'U 1-olel~ 

., .. 
U'llti1b~tl ,i1'U'l'U 26 11tl01~ 

.... .,j 
mm.Jl'I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

I 

Arsenic 

Barium 

Biochemical Oxygen Demand 

Cadmium 

Chemical Oxygen Demand 

Color 

Copper 

Cyanide 

Formaldehyde 

Free Chlorine 

Hexavalent Chromium 

Lead 

Mansanese 

Mercury 

Nickel 

Oil & Greas~~ 

pH 

Phenols 

., .,; 
i'l-31'1.J'Vl O d. 

... 
)J(lU'!Uti , 

1) Digestion. Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method21 

Digestion, Inductively Coupled Plasma Methodm 

1) 5-Day BOD Test, Azide Modification Methodl21 

2) 5-Day BOD Test, Membrane Electrode Method21 

1) Digestion, Direct Air-Acetylene Flame Method12J 

2) Digestion, Inductively Coupled Plasma MethodlzJ 

Closed Reflux, Titrimetric Method121 

ADMI Weighted-Ordinate Spectrophotometric 

Method!2J 

1) Digestion, Direct Air-Acetylene Flame Method£2J 

2) Digestion, Inductively Coupled Plasma Method121 

Distillation, Colorimetric Method121 

DisUllril ion, Colorimetric Methodlll 

lodometric Mcthod21 

Colorimetric MethodPJ 

1) Disestion, Direct Air-Acetylene Flame Methodl2J 

2) Digestion, Inductively Coupled Plasma Method123 

1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodl21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method[2l 

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

2) Digestion, Inductively Coupled Plasma Methodl2l 

1) Liquid-Liquid, Partition-Gravimetric Methodl21 

2) Soxhlet Extraction Methodt2l 

Electrometric Methodf21 

Distillation, Direct Photometric Method12l ?'~ 

19 Selenium ... 

L 



0 ., ~ 
~1':il.1'1-ri'lf 

........ ~ 

f11\Jl'IJ'Yl 1fi1Lf'l11:l\1 

19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method21 

20 Sulfide 1) lodometric Method[2l 

2) Methylene Blue Method(2l 

21 Temperature Laboratory and Field Methodst2J 

22 Total Dissolved Solids Dried at 180 °cr21 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Methodr2l 

24 Total Suspended Solids Dried at 103-105 °cl21 

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

Colorimetric Method; Calculationt?J 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculationl21 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Methodt21 

2) Digestion, Inductively Coupled Plasma Method21J 
·•·••·····~· ~ 

ill!1i'!11~1.:J ~~ 
• ti., ti ,., ...J ... 

1. G'li11Ai111'l''lm'aiJ~.:Jbb1vi~tll.Jbbvi-1tl':i~b'Vll'l1VlfJ. ~ii'El1Lfl11tVl'lhifo. fomA1'.:iVI 4. n~.:imw,: L1eJ'tJLLn1 

nTrw:w'Yl, 2547. 

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

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

I• 
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22135 'l!!lun1~m·1•m;orn 7 u.un 4 (u1-u.in-u.TI'l11) u.111~'1i'1~inn L1lfl1J7~n:il n;~L'Yl'l'ii.1~1-u.m 10240 

lmtf'l'i'li' 0-2187-0908, 081-6573909 lm1111 0-2157-0905 

CUSTOMER NAME 

PROJECT 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~ua::!l!l-.1,-13.1 (TSP) 

24 Hours Average 

ANALYSIS REPORT 

- .... - .... ' 0 .... u,-~'Yl Hunu uil ,nnil 

Lv.ih1-.1LdLwa.i'H1.hf 

~11Jau1uii..i !l1L11ElU1'U.'11 ,J'1'1',1~11'l!1J1 
' 

TEST NO. 

REPORT DATE 

Lab-AB 060/2567 

November 8, 2024 

- ... ... ... - .... - A. 1J1L 1 t\41J1U V,1 tlff1U vrn~1u 'Ylfl~::1U!l elnLO.t.1'1 L V,'U,!) 
" 

October 28-31, 2024 

November 1, 2024 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

28-29/10/2024 

0.191 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Result" 
Standard

11 

29-30/10/2024 30-31/10/2024 

0.198 0.206 0.330 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



22/35 'll!l!Jn1~L'YIYin7'111 7 U!Jn 4 (U1UtnUTI'1!1) U'll'Wrl1'11111n L'llf11rnn:u n1~L'Yl'l'llJ'/\1Uf17 10240 

1mi'l'l-n' 0-2187-0908, 081-6573909 1m1n1 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

PROJECT 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~-u.~::EJEJ'1713J (TSP) 

24 Hours Average 

AG.,,A G.118"' 0 ... 

m~Yl R-U.1i-U.-U.lil ,nnlil 

LV.~El'1LL1L'W~'i1R1hf 

0 ... ,=I O ... ._. ._. .al 

lil11J~1J1'U.1J'1 El1L11El1J1'U.fl1 ,J'1Wllil'l"1'l!l.J1 
' 

A I,, ... ... A Q.,I 

l.J'l"L'HU.1J1'U.V.11'.J~1'U.'l'ia~11'U.Yl~lil::1-U.liln 
'IJ 

October 28-31, 2024 

November 1, 2024 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

28-29/10/2024 

0.177 

TEST NO. 

REPORT DATE 

Lab-AB 061/2567 

November 8, 2024 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Result21 

Standard
1
' 

29-30/10/2024 30-31/10/2024 

0.172 0.182 0.330 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

Mining Environment Consultant Co., Ltd. 
""""'1,,,: C.:lf ""6' ""' (foa., 

'U 1' ~'Yl aJ \-1,\l L el t,t, t11' el t,t, L aJ t,t, 'Yl A el t,t, 6lf ~ LL 'Yl t,t, Gl ,>1 n ~ 
22/35 'l!O!ln;~L'YlVin1'1'l1 7 11.tm 4 (U1\4Wl\4TI'l!1) ll'll'l~',11'113J1n L'llf1U1~n:il n1~L'Yl'l'j1J'll1\4fl7 10240 

1m11'1'jfi' 0-2187-0908, 081-6573909 1mff11 o-2187-o9os 

ANALYSIS REPORT 

.... ... .... .... ... 0 .... 

1m;.'Yl R'U.1r'U.U'il 'il1fi'il 

L'Vl~el-:ILL1LVh~~Rl.hf 

o "' d o "' .., .., .o=t 
'il11Jsl1J1'U.1J-:I el1Ll1el1J1Uf11 'il-:l'Vl1'il71'll1J7 

' 

TEST NO. 

REPORT DATE 

Lab-AB 062/2567 

November 8, 2024 

October 28-31, 2024 

November 1, 2024 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit Method of Analysis 
28-29/10/2024 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Result
21 

Standard1
' 

29-30/10/2024 30-31/10/2024 

qu£l::e1e1-:111a.J (TSP) mg/m3 High-Volume Air 0.183 0.188 0.175 0.330 

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 



Mining Environment Consultant Co., Ltd. 
~.._.1.,: Go'"I '-' ,J' "-' tfo "-' 

tJ "iti-'t1 3J\.t,'1 L el \U 'l "i el 'M, L3J 'M, 't1 A el 'M,sif iHL 't1'M,@l ';)1 n ~ 
22135 'l!oun1~L'YlYm1'1'11 7 u.un 4 (u1,un'4TI'!!7) U.'ll'l~~Tv1~1n L'llt11.rnn:i1 n1~m'L'i~'l'l7'4tn 10240 

1mfi'L'i,f 0-2187-0908, 081 -6573909 1mwn 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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 
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 
24 Hours Measured2/ 

Lmax fdb(A)l 

TEST REPORT 

A Cl.,, A Cl.,, .. o "" 

u-nt'Yl H-U1i'U'Uil 'il1nil 

L Vlija.mfa'-1 fliH1.hf 

o II d o .., ..., ._. il::il 

ilTI.JfllJ1'\.l,lJ,'.I El1 Lfl01J1'\.l,fl1 \l,'.IV\1i!TI'111J1 • 
October 28-31, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

TEST NO. 

REPORT DATE 

- .., .., ... - .,., . ... 
1m1mu1w1~1t1ft"1'14Viftf11Wt1flt1:1menLQtJ./JL"M'l4il 

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

28-29 flft1tUJ 2567 29-30 flft1flll 2567 30-31 tlft1flll 2567 • . • 
59.8 60.1 60.3 
61.9 62.2 62.4 
61.7 62.0 62 .2 
60.4 61.8 61.9 
60.0 60.2 60.6 
62.1 62 .1 62.4 
62 .5 62.7 62 .7 
60.9 61.2 61.9 
59.2 59.5 59.9 
61.4 60.4 61.3 
50.4 52.0 52.8 
51.0 51.5 52.2 
52.3 52.9 53.3 
49.1 51.3 52.6 
47.5 49.1 50.2 
47.1 48.6 50.1 
46.6 47.0 47.9 
46.1 46.9 47.5 
50.1 50.6 51.0 
56.8 59.8 60.6 
61.1 61.5 61.4 
59.9 61.1 61.2 
61.5 61.9 62.0 
60.1 60.6 61.8 
59.0 59.4 59.8 
90.7 91.0 91.3 

Remark: 1. 11 ll1fl'lfJ'141:fl1JLHUsl1flut1ttl tJ7::mflflm::m'llln1'l~.:IU1flaillJLL~.:l'Jl19i Q1J1Jf115 Vi .fl. 2540 

2. 21 ~11.:itlnu1im,-~,-:1~'14ff1'14,hnf1 rn1 t111'14'liftLLf1'141'1 Lft'll'Yl ::Liiu" 1-241 
::.J • " 

Noise 063/2567 

Nov 8, 2024 

Standardl/ 

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 '!fEJun1~L'YlY.m1't'l1 7 LIUn 4 (u1uw:iuT1'1!1) L1'll'l~~T1u11n L'llt11.rnn:O n1~L'YJ'l'j1J~1um 10240 

1mi'l'jYi' 0-2187--0908, 081-6573909 1m~n 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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 
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 
24 Hours Measured2/ 

Lmax [ db(A)l 

TEST REPORT 

A-.,A -,.-

1.J'l'lf'Yl ~'l,l,li'l,l,'l,I,~ ,nn~ 

mih1-1LdL v-lfll~1hf 
o t.ldo t.l -..- Al 

mlJfl1J1'l,l,lJ'1 El1L11El1J1'l,l,fl1 ,J'1'1-n~TI"lflJ7 • 
October 28-31, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1.J;L1t11.tl'114\i'1utn'l4Y4@fi'114fil'lt1:1'14t1n 

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

28-29 flft1flll 2567 29-30 fl ft1flll 2567 • • 
62.7 62.9 
62.4 62.7 
62.3 62.5 
62.2 62.3 
62 .0 62.1 
61.8 61.9 
62.1 62.1 
61.9 61.5 
60.5 61.3 
60.1 60.7 
59.7 56.7 
56.1 56.5 
55.5 56.1 
55.2 55.7 
55.1 55.2 
53.4 53.6 
50.8 52.5 
50.5 52.9 
50.2 52.6 
58.9 59.2 
60.1 60.4 
60.6 60.6 
62.5 62.5 
62.9 63.1 
60.2 60.3 
91.3 91.5 

TEST NO. 

REPORT DATE 

Leq 1 hr [db(A)] 

30-31 flft1flll 2567 • 
63.2 
62.9 
62.7 
62.5 
62.3 
62.1 
61.9 
61.7 
61.5 
61.8 
57.0 
56.6 
56.3 
56.1 
55.8 
53.9 
53.2 
53.0 
52.7 
59.6 
61.6 
60.8 
63.0 
63.3 
60.6 
91.8 

Remark: 1. 11 mmr,,n::tirn~u-.11tiuri\,,J i.J1::mflfltu.::nn11m1~-.1Lnt1imJLLV:-.1'l!1ii o.tTurl 15 Vi.fl. 2540 

2 . 21 ~£J.:ii.Jnu1im1~,-.1~'1.l.~1'14,hnil 1Jft fl£JWiiftLL9lUY1 Lft'IJ'Yl::LUtJ'l.l. 1-241 
;.J • ~ 

Noise 064/2567 

Nov 8, 2024 

Standard11 

-

-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A4"'1~ ~\of !iJ ~ 4"' ~04"' 

lJ "i"JH1 3J\.1,'1 L el 'Mi L1 "i" el 'Mi UJ 'Mi YI ~ el Wif ,UL YI 'M,(;I ,n n ~ 
22/35 'll£1!Jn1~mvm1'l'n 7 L1!Jn 4 (U1\4!fl\4TI'll1) Ll'll1~~1'1'UJ7n L'llt11rnn:il n;~L't'l'l'l1J~1-u.m 10240 

1mi'l'l'1' 0-2187-0908, 081-6573000 1mff11 0-2181-0000 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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 
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 
24 Hours Measured2t 

Lmax r db(A)l 

TEST REPORT 

A .., A 11., iJ' o Cl,; 

unt'Yl ~U1iUU'il ,nn'il 

L ~iiei'1LL7L '\l·hl<ii'~1.hf 
o ll do II L'CV .ell 

'il7tJt-11J1UtJ'1 f:J7L1Hl1J1Uf11 ,J'1~1'ilTl°lftJi-• 
October 28-31, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

lJ1L 1 tu.'U1\I i 1U!fl\l 'l'l!l fi71,1fiflt1:1\l!l El n 

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

28-29 9lft1tUJ 2567 29-30 9lft1fl1J 2567 . • 
59.4 59.6 
58.9 59.2 
58.7 59.0 
58.5 58.7 
58.2 58.5 
58.0 58.2 
57.7 57.9 
57.1 57.6 
56.9 57.2 
54.1 54.5 
51.0 51.4 
50.3 50.9 
50.1 50.6 
48.6 49.1 
48.2 48.7 
47.6 48.2 
47.2 48.0 
47.0 47.6 
49.4 49.7 
55.2 55.3 
58.6 58.8 
58.9 59.0 
59.2 59.2 
59.5 59.4 
56.4 56.6 
84.8 85.1 

TEST NO. 

REPORT DATE 

Leq 1 hr [db(A)J 

30-31 9lft1fl1J 2567 • 
59.8 
59.6 
59.1 
58.9 
58.7 
58.5 
58.2 
58.0 
57.6 
54.9 
52.6 
51.4 
51.2 
50.0 
49.7 
49.2 
49.0 
48.7 
49 .8 
56.2 
59.0 
59.2 
59.4 
59.6 
56.9 
85.4 

Noise 065/2567 

Nov 8, 2024 

Stanclardl/ 

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-

70.0 
115.0 

Remark: 1. " "'"'!'""""';"' 1.,,Mu """'"•""nm,m>i .. ,.1,u, ,,.,; .u.~ 1 s • ·•· 2540 i 
2. " ,(a,tlfiu1im™1<lfuoi,ui1ri• "l •••"'"••~ ,a.n:iiiuu , -241 ~.~ 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
....... 1~ C.:'1 t,; ~ ..., ~o..., 

1J 1"ti-YI 3J "" Le)" n 1"el "L3J "YI ~ el \.b61i,UL YI \.b<A ,n n lPl 
22/35 'l!EltJn,~L'YlV-lfi1'n1 7 UtJn 4 (U1'11Wl'IITI'l!1) U'll1~111~1nn l'llfllrnn:u n;~L'YlV-llJ~1'11fl7 10240 

1miv,i-n 0-2187-0908, 081-6573909 1mwn 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

TEST REPORT 

o e., A o .., ca., Q.; .c:lill 

mlHUJ1'1,1,1J'1 tl1 L11tl1J1'1,1,fl1 ,J'1'11\1'il11'lfU7 • 

Test No. 

Report Date 

LOCATION uiL 10UJ1'1,1, i1 F.Jff1'1,1, Vi Gl'III i--ifi'lniR'il't'l1'1i1'1,1, fi~'il::1'1,1,'iln 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

October 28, 2024 

17.00 '\,I,. 

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 

'II • 

TRANSVERSE11 VERTICAL11 

39 25 

0.256 0.383 

0.00067 0.00194 

0.716 

100.0 

LONGITUDINAL 

0.254 

Vibration 031/2567 

Nov 8, 2024 

LONGITUDINAL 11 

32 

0.574 

0.00284 

~ O ._. d I Q,., ~ A .d. " 4=it1.; I 

(L1:IJ't'l1n711J'l,l,'Ylnm1::"um11JR'l,l,R::L'Ylfl'l,l,L1Jflm71JL11fl1¼111fl (PEAK PARTICLE VELOCITY, PPV) 1Jfl1'il'1LL" 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. 
u11t'n lllii" Li'M, 1 T'H>'M>UJ'M,fl ~n'M>i,uL fl'M,(A ,hn~ 
22/35 'lf!ltJn'l~L'Ylvmion, 7 uun 4 (U1\Ufl'UTI'l!1) u'IJ1~i1mnn L'!Jfltmn:il ffl~L'Yl'l'OJ'll1'Ufl1 10240 

1mivni' 0-2187-0908, 081-6573909 1mlfl7 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

o .., A o -., ._, ... ~ 

m1rn1JTIUJ'1 01L1Ul1J1'U.fl1 ,l,l'V\1m-1"ll'Ui-• ., 
• 0 ... ... 

ff7::LnU'U.11J1'U.W'ltHn-u.v-rn 

November 1, 2024 

November 6 - 7, 2024 

Grab 

.. 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.1 

NTU Nephelometric 7.3 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 178 

mg/L CaCO3 EDTA 32 

mg/L SO4 Turbidimetric 27 

mg/L Fe Phenanthroline 0.172 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

Lab-W 028/2567 

November 14, 2024 

October 31, 2024 

9:00 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-
-

-

-

-
~.05 

~.005 

~.01 

Remark: 1/ .; A - ti .I • I ..: ., ' .. .., .I 
1119l7j1'4flm111't'h~1~1~'\4 ( i-::m'Yl'Yl 3) ui-::m~f1m::m7lln17ff'1LL1~fHllJLL~'3'l51il 0.1.Jl.J'Yl 8 Y.L~. 2537 

21 iEJ'1U~u1imi- 1J1,;'Yl L5uh1EJUL~ll.Yl LLEJU'7 LL£11JEJTiil!l~ ·;hn~ Lti°ll'Yl::LUEJU 1-029 ) , 
(/~ ·-

I 
I 

Chomparec ate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
,...,_. 1..,: c:;f '1 "' (( "-' tfo "-' 

'l.J'iti-YI 3J'"" Lel'"L'l"'H)'"L3J'"YI fle)'"~flLLYl'"<Jl v'ln~ 
22/35 '!foun-i~m't'ln7'111 7 L1un 4 (U1\ltnWl7'1!1) Ll'll1~'1,~iJ1n L'llt11rnn:iJ n;~L'Yl'rliJ~1\lfl7 10240 

1mi'rli 0-2187-0908, 081-6573909 1mR11 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

A.., A ._,. I' O G.,, 

U7"J;,'Y1 ff'l41i'l4'14" ,nm1 
• .., A • .., .., .., .a 

m1.Jfl1.J1'141.J'1 07 Lll01.J7'14fl1 WV\191TI'll1.J7 • 
.;• I .r t,, ... 'II A ._, 

~,uo"uu1u~1tJR1'14~fl"7'14'Ylff"::1u"n 
'II 

November 1, 2024 

November 6 - 7, 2024 

Grab 

Unit Method of Analysis 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resu1t21 

7.5 

8.23 

16.0 

158 

47 

18 

0.862 

<0.005 

<0.001 

0.037 

Lab-W 029/2567 

November 14, 2024 

October 31, 2024 

9:30 AM. 

Clear 

Standard11 

6.5-9.2 

20 

-

1,200 

500 

250 

1.0 

0.05 

0.01 

0.05 

Remark: 11 1.h::mflm::m1,1't'l1VitJ1mn"l711°111~LL~::i,1Ln~it111 L1a.,:i nTwu.~~Lfmnm<nLL~::111"7m,-1'"mll°111m7 

ITT~11Jn17Utl,!f)'U,i1'Uotf11l77n4ff'lJLL~::m7Utl,lf)'U,1'"L1t1.,:i;,1LL1"at11JLU'Uo~~ Vi.fl. 2551 (Lnm<nt1'Uofo1JH,lff~) 
" 1 \I " 

21 it1.,:it.lD1J1im,- 111,;''t'l LD'\.4L17tl'\.4L~Wn LLtl'\.4~ LL~1Jtl71"tl~ ~111~ L~'IJ't'l::LUtJ'\.4 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
... .., 1..: a~ I,; t{ .., t{o.., 

1J 'iti-'t1 3J "" Lil \.Ii L'J 'i el \.Ii L 3J \.Ii YI ~ el \.f,61f iHL 't1 \.Ii GI ~1 fl ~ 
22/35 'l!E>tm1~ml'!n1on1 7 Lltm 4 (U1'11ff1'11TI'l!1) 11'111~,.;-1,unn L'llfl1rnn:il n1~ml"lll'l'l1'11fl7 10240 

tmil"lrf 0-2187-0908, 081 -6573909 hmm 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

A. (I; A Q,,, f" o ._,. 

1.J11Y'Yl R'U.li'WWil ,nn~ 
0 t, .cl O t., Q.,, Q.,, .d 

'171.Jt'l1.J1\41.J'1 fl1 LfHl1.J1Ufl1 ,hl'V\1~TI°lf1.J1 • 

TEST NO. 

REPORT DATE 

!'1A'v t,, IIA Q.I .d d 
'U.11.JEl~'U.1.J1'U.'V\1tJR1UYrnmU'Ylt'l~::1Uf!ElfiLlltJ'1L'VIUEI 

1J 

November 1, 2024 

November 6 - 7, 2024 

Grab 

Unit Method of Analysls 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaC03 EDTA 

mg/L S04 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resu1t21 

7.5 

4.52 

<5.0 

296 

51 

1.1 

0.421 

<0.005 

<0.001 

0.028 

Lab-W 030/2567 

November 14, 2024 

October 31 , 2024 

10:00 A.M . 

Clear 

Standard11 

6.5-9.2 

20 

-
1,200 

500 

250 

1.0 

0.05 

0.01 

0.05 

Remark: 11 1.h::mt'lm::m'i.J'r17Wtl1n71i11:IJ"l!1~LLGl::;,1LL1~£i'mJ L~1l'1 fl1'V\U~'V\amnm<nLL£1:::IJ1~1n11LU'r11'11"l!1n11 

~1'V\71Jn11UEl,lllUi1UITTn71m~"JJLL£1::m1uE1'11lULUL~1l'1;'1LL1~£1'1l:1JLUU~'lf W.t'I . 2551 (Lnlli<neJU1£1:JJ~,l~~) 
'I .. (tJ .. 

21 ieJ'1U~1J1im1 1J7,;''r1 LDU111eJUL3JWt1 LLeJU~ LL£11Jel11~fl~ ~111~ LGl"JJ'r'l::LlitJU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
,.....,1..: ~'1 !LI If a., lfoa., 

1J"U:t'YI 3J"" Lil" Ld~el"L3J"'YI Ael"8li'iHL YI"(;! ,nn<;1 
22135 'l!mm,~mwn1-n1 7 utm 4 (U1\4tn\4TI'l!1) U'IJ1~-i11'11.nn l'!Jfltn~n:il n1~mWIJ1'11\4fl1 10240 

1miw,i' 0-2187-0908, 081-6573909 LY1711''l''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 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

o 11.dlo.., ._.._. .ct 

"1Ut'lU1'\.l,lJ>l e.11LnEIU1'\.l,fl1 ,h'l'V\1~71"lfU'l 

November 1, 2024 

November 6 - 7, 2024 

Grab 

Unit Method of Analysis 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

• 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result21 

7.1 

1.28 

<5.0 

220 

38 

6.6 

0.131 

<0.005 

<0.001 

0.009 

Lab-W 031/2567 

November 14, 2024 

October 31, 2024 

10:30 AM. 

Clear 

Standard11 

6.5-9.2 

20 

-
1,200 

500 

250 

1.0 

0.05 

0.01 

0.05 

Remark: 11 1h::mflm::m1'1'Yl7vw1m1n73J'l!1~LLt-1::;.,,LL1~tfm.1 L~tl" n1'VIU~'Vlimnrn•tfot-1::3J1~7m7LU'Yl1'11'1!1n17 

R1'Vli'tm17Ut1'1nui1mnn17rn~'llLLt-1::m,-1lt1'1f1ULUL~t1";"Ln~l1l3JLUUYht Y-l.fl. 2551 (Lnm<tfau1t-13J~.,,~~) , , " , 
21 ~1J'1tJfju1im,- l.J7lf'Yl LD"U.1171l'U.Lijuff LL1lWi1 LLt'll.J1l71~1l~ ~,n~ Lt'l'll'Yl::LUtJ'U. 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



' ~ 
fllrlNU1flfl 3 



,_ 
...., _______ MINING ENVIRONMENT CONSULTANT r.o LTD .., ., . 

lflft1~l'Uf1Will't1tllfl1fl 1Ut111tllfllff 1AEJ'11 iiJ ' ... .. 

- -' 
ft11il~tl l i'lhl'1 ft"U~ll 8 nbJ'1 ti1m!s24nhi,,, ' ~ 4 

HllilQll l V * flllilCtl 1 lfl8'U 
ifl1>1Qffll lsn11A'l'lilr~ mg/ml ~m; mwm, µgtm 

J 
mg/m 

J ppm ppm ppm . ppm ppm 

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

! Infrared Detection 
I Nrtrogen Dioxide (N02 ) 0.32 0. 17 - - - Chemiluminescence - - - - -

Sulfur Dioxide (S0
2

) 0.78 0.36' - - 0.30 , 0.12 - - 0.10 0.04 Pararosaniline 

, Tor.al Suspended 

Particulates (TSP) - - - - 0.33 - - - 0.10 - Gravimetric-High 

I Volwne 

Particulate Matter - - I - - 0.12 - - - o_os - Gravimetric-High 

< 10 microns (PM-10) 

I 
Volume 

1 

Ozone (0) 0.20 0.10 
1· 

- - - Chemilwninescence - - - - -
I I 
I 

1.5 I Atomic Absorpion , Lead (Pb) - - _L_ - - - - - -i I 

I I 
Spectrometer i 

' ' . cl 

,.h:;mf'l'flw:;t1-s,11fl:'1ff./14!1A~Eu.1u11./l,ri91 ~tl'vii 24 vuY. 2547 'nSfl : 
, d 4 

'HlJltll'H~ : * fllL~HW11'111i'ltuPI 

: ' JI 'JI ¢1 o ~ CV c.:. d 

l'llfl11lJL'lllJ'U'W'lltNfl1'llf11'W'JW'Ylfl11lJf!U l m,v,mfl' ~~M,t)lJ 25 ~~f!lL'llflL'lltJU 

_,,·~ 



..... -------M.lNING ENVIRONMENT CONSULTAN7 CO LTD ., . 

.. 
"' • 4 q 
'll'UPltl'l-tfl11Ylll'tUJM'tn . fll'Hll't'l'l-tPliJ1Pl1!l'U 

(Maximum Sound Level, Lm'.1.x) 

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

~::irnfffl.:jLU~'-l 8 i1 Ll.J.:j 

(Equivalent Sound Level, Leq.8 hrs. 

1:~mmi..:i [dB(A)] 

< 115 

< 70 

.. 
12 lJ'UlfllJ 2540 

' tm.n,11!11-t 

1hJ1nu 115 Lfl;Ltrn(rn) 

'hiLnu 70 Lil-iL'!Jll(Ltl) 

.) 

'11i1fi-w 75 Lfl9fL'!Ja(rn) 

) 

QI a 0., ..::s .. I c., 4 ..;, 91 - 1 ~ 
't'll.11 : 1Jl::mflm::'Yl'n.:i'Yln i:J lfllll ~i '.IJ'J)'111Ua ::n~.1L1~?HJlJ 1J1::nlfll l'JJfH) ,il'-jL'!Jfl'l;jl 1U'Yl 29 llU17fllJ 2548 

I 
I 
I 
I 

I 
J 

I 

i 

I 

; 



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

. 
0., 4 0 4 4' 

illvll§l'Ufl11iltT'UtT::IYl8'Uillflfl11Ylll11il8~'H'U 

. .; .. " <V " <V m,iio fl1Ull11,ia..:it1~illfl 011,i\WI fl1UIO fl11iJ111,,tl..'.lfl\iillfl 01,,,~~ 
A ,/ 

(iiaaliJV11~tl1Ul'n) (iiaaliJ911) 
... ,/ 

(iiaa&iJ911~tl1Ul'n) (iiaii1iJP11) (lll191CJI) (lll191CJI) 

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 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13 .8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~40 50.8 0.20 

~", : 1h:;mtYm:;m1..:iV11vw1mnnlJ'lf1~m,:;i:iu1'1~alJ ,.h:;mtY11'lfrhnntj1umfl iu~ 29 iu11t1lJ 2548 



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

' 
Vl11Hllif~.:j'j~~1Jfl11tl~.:J'UtNliYtJ.:JTiijNt1fl1~nmiauflflt1llt1~t)lfl11 • 

' ., 
dB psi ...... 

FUlfl1ZTltlTI lflfl'll'U 

180 3.0 1m-HY¾', ~iifo'l1w 

170 0.95 fm: 11mhu iMaj11P1t1 

160 0.30 

150 0.095 fl'SZ llflll91fl1Jl~ffTU 

140 0.030 ti,~~ t'(~~ a,,r fl t'('U fl 1'Vlll n:: m 1111.l '116 Plfi fJIJ1 fl fll 'S 'Ii,~ TU 'Ucl·llll 'S:: I 't'1 fl'ff'11 l Jcl IIJ1 fl1 

(Occupation Safety & Health Administration : U.S. Department of Labor) fJV1J11Ji~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ti,"! ~t'(Pl~ ff7i!flfl1'S 1'11iie~11i'Ucl-l il 'S::l't1fl'ff11i' J611J1fl1fJV1J11J ,~ (USBM). TRP. 78 

Maximum) 

130 0.0095 ti1~ilflt191fifJ0111'U91 i~Vff7i!flfl1'Sl'11;jfl-llli 'IJcl-liJl::l'l'lfl'ff'111Jfl11J1fl1 (USBM. TRP. 

78 Safe Level) 

120 0.003 ti1~1~mi,i,r11/i'1'1;11i:luauP1-sw111fl iruiuPierdv~1i:luna1u1u'l 

120 0.003 ~,~ ii fl i~i'1J fl 1-s ¾' e~,'i vu ua:: ~, g ~ t'[Pl~ tY1i! flt'('1Jfl1'Vlll?l::m1111.h, V91 ti v111fl m, 

'li1~1'U'IJV~il,::1Y1fl'ff'11lJtJ111!mvv11i'1Ji~um-s'liH1uPie1l'1a~tiu 15 u1ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti, ~~ t'(91 ~ H1i! fl t'('U fl 1'1'111 a:: m111 iJ a fl Pl ifo 111 fl fl ,, 'Ii ,~,u 'IJ c> ~ iJ -s:: I 'VI !'lff'11 i' ! c> 111! fl 1 

Vt11Ji'1Ji~ iurn1n1~,u~a1i?c>~ 8 <i1111~ (OSHA. Maximum For 8 Hours) 

80 0.00003 

..; 
Tlil1 : If) fl m-sil-s:: ml1J fl1'S tl1J1J'U1 2541 "1J191'Sfl1'S~tl~fl'Ufla fl'SZ't'11.l 111flfl1'J, ~191q-s::1fi91 i 'U-l1'Ul11iitJ~II; 11n::111;jtJ~11'U 

iu1.h::1't'1fl'i'Vlv" ne~fln111iit:1~11i m11't'1i''Vlv1mli-stu 



MINING ENVIRONMENT CONSULTANT CO.,LTD. 

. - -
sn~l!l"-'f1Wtl1vt1l1luu,11.i,nh~b~h~ 

mw-nri111uRi-lllR" ,msnnini-11.h::U1n 

flWllll'l\llv 
tllTIH 

· ,nho 
t3o.innnl1AtunnWtl1::lo,n1 11 

.illillJ ...... 
1.h::111n a"OR · th::um 1'1::U1n 1h::U1n tl,::Uln 

2 3 4 s 
I. ff nihrna::1t'I' (Colour, Odour 11 11' 11' 11' 

and Taste) 

~Wl11;)ii (T~mpcrature) 
0 , 

11' 11' 2. 
C 11 11 .. . 

3. fl11lJllJ\JOlAllll::AH 11 5.0-9.0 5.0-9.0 5.o-9.0 

4. trnnci11ua::a1a (D0).11 P20 110/11. 1i -(6.0 -(4.0 -(2.0 

5. ulv~ (BOD) P80 1i 1' 1.5 1'2.0 ~4.0 

6". 11Ut1ii,;vntju lflnyfof u.rf.:il111~ P80 · 1~11.,t~uJ 11 ::,05,000 ::,-20.000 

(Total Col:fonn Bacteria) 100 lJtl. 

7 ut1t1Yi11ontjuYltrnn 1t1iitlt111J P80 ti 1' 1,000 ~4.000 

(Fecal Cclifonn Bacteria) 

8. llJtfllfl (N03) iuwJ10 u111a. 1i 5.0 5.0 5.0 

ilJ 1fl~tn1J. 

9. llVlJ haiir.111 (NH,)hJl1ii1u t 0.5 0.5 0 .5 

l\J 1fl1lillJ 

10. Yltrnc, (Phenols) 'Ii 0.005 0.005 0.005 

11 . l1tl~IIA~ (Cu) 1i 0.1 0.1 0.1 

12. umnc, (Ni) 11 0.1 0. 1 0.1 

13 . 1111.:JfllUt'I' (Mn) 1i 1.0 1.0 1.0 

14. zr.:in::n (Zn) 1i 1.0 1.0 1.0 

15. llf1~1iiv11 (Cd) 1i 0 .005 • 0.005 • 0 .005 • 

0.05 •• 0.05 •• 0 .05 •• 

16. h11iiiu11~Al8fl'lll1lla'IJ'1 0 .05 0 .05 0.05 

(Cr Hexavalent) 

17. fl::O'l (Pb) 11 0 .05 0 .05 0 .05 

18. tlrnnlT.:il111A (Total Hg) 11 0.002 0.002 0.002 

19. n'1ll11! (As) 11 0.01 0 .01 0.01 

20. l'lltllllJi;\ (Cyanide) 11 0 .005 0.005 0.005 

21. fllJii°UflnTYli°.:Jff (Radioactivity) 

. fi,r.:ia118t1n1 11Jfllf1Vl1ll/t'I. 1i 0.1 0.1 0.1 

- tl11-1ffl1Jfl1 1i 1.0 1.0 1.0 

22. n'11'ii1tif\1-nYmi::rrfl1,rii~iiii lJf1Jcl . I 0.05 0 ,005 0.005 . 
~na,itlirnufl (Total 

I I Organochlorinc Pesticides) 



I 

a,R'u 

23. 

24. 

25 . 

26. 

27. 

28. 

MINING ENVIRONMENT CONSUL TANT CO.,L TO. 

u1m9nu1wm1'11i11u1nu:i~li1i-h~u (~e) 

Ulotcrifl1'11\$,~qi1
31 

fllim111runh::U1tlf10U'l1'l1ll . ,11unnll1'1:laYit 11 

flat.n nni, 21 
tnnH . 

mna 
D"oii th::111n ,h:Uln th:inn 1h:u,n U1:U1Tl 

1 2 :! 4 5 

~~ii (DDT) 1u lflrn;·111n. 1l 1.0 1.0 1.0 . 
iha"li'liiflt>ril'h (Alpha-BHC) " 11 0.02 0.02 0.02 . 
fiL'lfllw (Dieldrin) .. 1l 0.1 0.1 0. 1 . 

Einfll\l (Aldrin) .. 
~ 0.1 0.1 0.1 -

IIJUfl1fH'ltllllil::LIJUfllfH'l6 " ~ 0.2 0.2 0.2 -
~Uflfl i'Yfi' (Hcptachlor 

&.Hcpt.achlor cpoxide) 

ltlUt1!u (Endrin) " ~ iiirmmnfll"l1Tl1J,~fl1llnf11' -

I I fll"l'ilt'l'C'Ufi01lfU~ 

~111 : 1h::mfffltu::nn1Jfl1lii.:i:r:ifla8lJUl1.:j~~ Q,jtJ~ 8 ('1'1 .ff. 2537) 6tlfli'l11Jfl"l11JL'U'11l:n,utyty~d.:i1cr11J 

11c1::i'nll1t]Olfll'l'la.:i111Y1~61Jll'1.:i'if19i '1'1.ff. 2535 ,jt1~ 01l1'U~l.11mJ1UfJtll111l'l\f-i'lumni~J,Fbfiu 

;i~1rvci-unil'n\J\Jll{l1Jflll1 QUmh::mffY1',1,J 1rh1 111 PW~J~ 16.:i M1U~ 24 ~1.1m11u11 2537 

l1l.lltlll11lJ = 1, ml11'li~1.h::llll'l11i-1a.:iJ,fi,~\J 

1.h::ml'lli 1 1~mi ul1a~J1iit1tumY1J1ihunl'19111J11n1J"lfl9ilflt11'·rnf,11mf,ii~\J1nn\Jmrn,imh::un1 

11n::n11J1H1d'.lu1h:: lv~1~0 

1) nmill1.t1flun::u!lm1 lflt19"twhum1,Jwfe h:'l,i11.11lniirieu 
. -2) f11l'llt11vi-u-q,i11J111w.,,;,iv~n.:iii;1m::fiu-nu11-u 

... " - ,I • : 
3) mrnipn111::uu-unf'l"U'llfHlll1?h1U1 

,.h::1m,ii 2 Muri lll1ft.:iJ,~1MuJ1i.:i1nnn'llfllllJ'U1•nh::111Y1 ua::n11J1lt11U'IJUl:: 1vw1~6 

I) mn21luifl1m::u1fofl it1t1~fl.:ir-humnh14e hfl9111Jtlniirinu1m::r-hum::muml 

1'f mJ'i .:itJtuflll'1J1i1 hlriflu 
.., ,., ": 

2) nllfl'\¾lflll?\'"1U1 

3) m11l1::1•~ 
- -4) m,,j1m.i111<1::nwim-nh 

1.h::111"~ 3 Mun ui-1ri.:iJ,~1~HuJ1n°'.:i1nnnumrnumh::111Y1 un::n11mt11l1u,.h:: 1vwn~e 

1) mnitl1.nfl11<1::ul1.nt11flvle.:ifl1um11i114e 1:it1,i11.11lnfint1uua::Fl1-um::u1uml 

tlf m.li .:it1nm1Y1J1i11tlrieu 

2) n1ll01/fll 



MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

1.h::mnii 4 Mun UlHi4tl1~i~i'-mf 1f 4'1lfln11m11Jtn.:i1.h::um un::n1i.,110t~'U1h:: lv,rn1~e 

i) n,,-~ti1flflua::1J!1t1fl 1P1viv~A1um1'ii11:5v htt91111,Jn~rlfluul'l::~1un1::i.num1 
,, . 

,Hml~ ~f)Wll1Y1tl1,i'1 ii.Jr.au 

2) n11~9\ff1l'!fl1lll 

,h::mn~ 5 i~11n lll1n.:iJ,~i~i'mi1~.:i,i1flnllmnJt;Hth::urn un::n1111-rn1ihnh:: 1vw,-rio 
fllHlll'\J1flll 

2/f1ll1'\JPlfll1Jll'll!1UIU'l'n::1u1ma~J,t1,-:a11n~ 2 -4 d111foull'fi~tl,1h:at1Y1~ 11if1~uitll'lllJ 

1m1J~,; 1rn::nl1ri~J,1h:111l1~ s 'h.in,miP1ti1 

3/ fll DO l~'\JLOW<nlJll'llJl'U~lt'(~ 

li LU'U i1Jl'l1lJlillll~9i 

li' a.011111ihJa.:itl1i1::~fl.:i hin.:in-h11flllf fliil'l11Jw1ni~~1n'U 3 o.:in,1•1rn1;a-er • • '1 • 

• J1~ilm1um::~1~11JpJ"e~ car:o, ili1nufli1 ioo ih,nnfa?iviim 

•• .J,~iJm111m::~Hl1.1,1he.:i CaCO) 1nuni1 100 iiantii'1Jl'itinAl 
0 

C O~ffll'ifa1;rJr.' 

P20 f'i 1LV6{lc;\.I i-m,~ 20 111tlflllt1ltJ"ltui1o01~,f1i,n1:1.JA~l~1J1Jl9ls-1'1 n'01JOt!N~fll-d6~ 

P80 ti1ttJv{1~u hni'ii so i11t1m1fi11.ntu~1eo1~J,i.:i11111'lil1~mm111iltre1Jeo1~~a1ila~ 

lJn./('I. ijaanfatal'l1 

MPN 
d CII d .. 

ltllJ.'IUe'U . 1110 Most Probable Number 



11u1 r.i& 

'jl,i'fl11'17~11Jn\11 

L~Osl 0111'\.J \il'l1'tl mnwenun:::m~ 'i m,, 'Ul'lls11'lllfl1'iff1lf l1J m'iilfl'1f1'U 

~1'Uff11il'HU'f'!'U11?l:::n11ilos1nulu1~flsl~.:Jll1;1ti'tn.Jl~'U'nll 

YUi'. '5!>tl.tl.(j) 

" ~1t1i:h1~uu mlJvifvw1m-tl1m;i1n 1~ri'11tl11.Jun:::iYl.lu1m1llfm1J.Jfflmrn'IJ0'1,h'11'11:: 
" ,, " 

ll1m~1ni'1'1Jos1f 1 m,::rnn'!fu l Mihh :::ih,~ mvHviv'1vrn~,u 1,nn11ll 1m;1Tc1 t'1ffJ.Jt1111lf mJi ~ 

,, 
u111vt51u1,i,11J.Jm1J.Jhrn1,1n b (r.i) ll'11'1Vn::::n'll'Utyty~tl,m~,n vu!'. b>&lt:>o i'31Ju1,1111m'i 

. " 
n 'i:: 'YI 'i 1 ~ l'1 f vt V 1 fl 'i li 'i 'i lJ '111 ~ U fl ::: fi '1111 ~ l, 0 lJ 1 ~ V fl 111 'U::: tl 1 'IJ O '1 fl ru::: fl 'i 'i lJ fl l 'i U 11J 1 \ii l 'f1 

- I O ., .. l .. . ., _,j ... " 
0 0 fl u'i::: fl1 Rfl 1 '11 'U \il'l1'cl fllfl(U '-YIIU'l:::lJ 1'1'ifl l'i 'U'YI 1.:i1'lll fl1Hl1'11'i 1J fll 'ilHH fl\J \illt..l fflli l'i W t'{'U 

1rn::mn':lfl'1t1u1w~t:1~B '1U 1~~mHflui;'l;li 1 ~~1ifl 1tlil . 
-iio (j) lli'vmnntl1:::m,rm:::V1n~o,1trrnmrn uuuvi ,.,1.a, cvur. tt:><'fo'.12,) flfln11111J . ,, 

fl17lJL'Uvt'i:::'il'llutyt[9i'\.l1m~nn vur. 12,tJ.la,o 
.. " 

-iio lill nuifo'1nuti1mvuon1mrn-n.iotl1m\il1n 
" " 

((j)) , . .iotl11J1~lt'1VJfl1.io ~o~~u n-ii,ni O~.:J 11~\,IO'lJU'U"tlilUU '11flH1~'Uftflcl'1 Ltl1liu OVffll 

b LlJm ~1tl~llJt..1~t\'1t..1'1110-MllJt..191FH'l'lJ1'l'iltl 1itflilfl~fl'Uiiln'J1mvuon 111n;lJ?l~tlsltlOfll 
t II I I 1 )/ 

(lill) 11.1 mtil ihJml 1u1~nnogl uvi~l.J'l11m1d;hn11ui11ru trnfi v.:i,i:::llo~uf uu111w vi 9i~u o 
I " I t,I 

1,:j'l:f~fl111J~l1W t l.:JlflfJ.:Jl~OiJ0'1 fl'U fil li'tl1 '11flf11V'U Ofl, 'Hclliu' 11J11 t..l 1J1 L 1iU fi~sl'I.J O -

(r;,n) 11.1m-til~uoil1m\illcl~,li'1Lflto-rcruJ,,vivh ~fl~lilnl'UfHl'Ufl1'1Lfl'U'lll'UlJO'ifl1JUlf11..io • 
,I SI J I 

Ul1Jl\ill?l'l1'Ulli.itl'ot1n11 r;,&'. l'!f'U9iLlJm fl'f1lJvi'Uviili-ufJtlfl11 Q 91U1~11J9l'i ri1uiun1tiHhiv . 
JJ J/ 1 " J/ 

tl lU 1,11a~,1~~1f1!0 '11Y1.J'lhjjfl lt.1 n ~fl.:J vi1n1u flf)'\.J n11,11fh-l'lf1'\.J uornuu,nu fl'U 1Ul\il1t111'Ul .., 
"I I ,, I A .: cl, f j/ I I ,, lid : 

llJ'Uf)tJfl11 G>c'!i l'lf'U9111J,!'i flt'JlJ'Vt'IJ'Vl lJ\JfJVfl11 o'. ,ll'i1'11lJ,ll 11a:::·rnu,nuuo'1::\PlfJ'1lJ'Vll~l:::1JltJ'Ul 

oom11nu111wtio 
I )I I O J/ 

(o'.) 'l u mtiHi '1:::l' :::i'!Jfll'l'H
1

1.fotl1m~1ni1fl'il11 li!Vfll'l' rin~oou1fl1fl~ tl1.Jil1non hl 

u:::li'[)~il~1.hm..ivlli'11-u1.111u1 1-r7oi':lo~ti'U"1li'irnd~~~i~;imH,illwufJ 



11,j'l Q b 

11'!10\1'11'-!L1Jfflfl 

.. . ,fl Ql fJWml'i,i6-:n.hm,l1tivh1:::i~1Jl1t1r1 i~ 

lalGi 'Vit)ll!llfllJ \Qi~~" 

J/ 1 JI • 

(61) tl1m,1Tc1ih1:::i~unnfl~6.:JLilutl1fii~~1um111m1:::,,;'flruti'n11w:::\l1nnrn'Vlfvtrnm . 
't -!t , A .di ., ., dc:1 " el .d a1 ,IQ ., °' t 

'U 1'1.J ,,, lrll'l 16 ff 1'U l l'lm l'Hl 'U 111 fl D ~fl nn ,i fH1 J 'l'llJ 11'1.l ll'lLn {11fl1J flll 11fl 11:::11 fJ W tl fll:lw:::,i tN'U 1 

4 Q,t a ct"' ,,., ., 4 
11Hlfffl1'1.J'U6'Ul'l lvlnJf11'j'j'1JHJ.:JfJW!ll'VtlJlmJ1'U lJllfl. 1300 - 2537 (ISO/ IEC Guide 25) '111fl 

ff (l l'U'U ~ fl11Jl1 f vt tJ 1 fl'i J, lJ Hll rl h.;' fl1 llJ l M'U 'lf6'1.Jm1J l1 fi' fl lflW <t1 in fl 11 Llrl::: I~ tl'U i ,i~ 
,, 

m11Y1f vw1mi.l 1m,11r1 n111u,1 
II t ,, I 

• .. 'I ,, ""1 ,, ?I • .. .. ., ., 
(kD) U1Ulv11,nn::: L'lfu:i flfl ilfl.:ll1J'U'Ul1J1,11tl'VllJfJWrlfllltU:::'Vl1.:Jn7tJm'Vt lltl:::fJW?lf11JW::: 

'1'11.:Jlflii hi lfi'U1fltucyJ{l"! 1"1J~ .:lf{,1~11J~ fll'l1'U,l 11°'1'UJJ1~ljl\.nl1tJl,!l'1ii 'ii::: 1-Nunnfl LA VI 1m.h::n1,ril 

(GI)) 1u l'i'6.:i~~fmJl'lf fi v1mJ,m~rn, f1 1l'l'U ,I ~6.:l vi lf)l'I 11fl 11:::M l11fJtU n flllW:::~ l ii 'U v711 

1 'l S/d .. ~ f ,_ ~ .. 11J SI -: .. SI '°' ~ SI 
\iltlL 111Jtlrn1tu 11Jlfl'Ulfltuert6"! 1"11~;-:u1v1~111V1 nrnu,i 111 u11 lit'IJ 1u u1mv11n Vl'il::: 1'llm 1m1 ,vi 

" vi'1t11h:::mfYil 

(<i'.) i u nnu~ih11111i11ilu nrnvif-rw1nnl1m,nr1 61\li.:i i tt'i1m1:::,,;' fJtU nn1Jw:::m.:i 

'Ufllit1/ll '1.Jflvill tl~ ,~ 1M~6.:Jiif1tun fllltu:::VI HU fllil~ Ill Ufllill {I 'l1hnu lfltu ~ nnrn \Pl~l11lJ 1:::,rn . 
. " i111Jiin111u,1 Hvi'1cn.h::: mffil 

~fl c1. t1TP•il1~;uV116'1utJoJ1m,11n 
st SI , JI 

(c.>) trn'~ n,, t~ltii 11J1~ 1fl l1!t111ii~n,,~v1~~lf1!fl~ff1JU 11J1 ~lf1 1-tl611 n~n11 '1f61J .. 
t " t ,, ,, 

ttT1.nJ 'j::: n tltJ'IJ6•m11t1.:i~1J ii11Jw11<1vi 6 ~1 u tloi.l 11J 1\illri ~fl-nhn11 ~,,iiu vr161 uu otl1m,11<1 

~ 'ii::: HJ11'~6fll'j 'J'U 111flu1lm1 
,, ,, ,,, ,,, 

(kl,) fll'j 'ii,L.;tJtn\Jl'llVL'U1ifJtl1mv11111tt'm:ah L,ttJ01'Ifl1'U1h1utlt1ii1m,11n 1M1' 
4 W ?I ~ I " Q ,cS ,I ,,~ V J! ,d "I 1 S, l 

~'Ufn·rn'iu 11rnm'lfflrl6l'U 1uu m v1CJJ11'110 ,iiu m v i,1v1 ttlJf111lJl'IJ1l'IIU'lltl.:Jf1nnnJ 11J'U t1vn11 

d.o "nnni'mi6n91'j 
,, ~ ~ ' 

(Ql) mv11tr-rn1rn1ui.l1lu1.fotl1mv11r1911JJ (kD) ~t:J.:iut'iovvi.:iHill1.fovn11 (i)ii, '111 lJJ.:i 
,, ,, JI • 

11"'1~ui.l 1 lu tlotlT1.rn11m1 onvi .:J\l'U 11l.Jv1niiu mrn"iu 

..i : 'Ufl ti. Lflrn.:J~uu,mmn 

s,1v -'•~• A :11 , 1, ,: 
(G>) ~mrn1.:it1tlmw wsn'lfu tr1u,in.:i1mn.:it1uu1 'l11t1:::tl 1,1 fltl'U '1r1r1.:i tll 'UtJ ou 1m,11n 



11u' 1 G)~ 

'.i1'lffl\Hl1~mmn 

" A ti I JI I JI 

(1.i,) 'lum'.i~Ai.:ilflHJ.:j~lJ'U1lJO'lfUA \]:;"'t).:j~fl'lf!Hliu1m.fou11.J1f11f\1::l117.:ilflltNtJ'Utl1nu 

~111ml1m~,n,,r11uu L~vilo.:inumt-YJ, '11;01mer11tu'lA\Jlf1fl1VlJOm,r,,u'lu11tlJ1mfl1n1~ 

iu'ti b m11iin'l':G'tl1mfl1n 

(l;j) timl1111~,n~Lnfllfmi'1 io -HJflncltJ~1V~l1JU~'H!O~Ul'KUV11J!tl'Yln' 'H101ff~tu 
' ,, JI 

1111J vi fl rn Vl i' 'Vl tnmtl ,m~ 1n n 1'Hu A 1 ~ vfi 1ll u :::ii l'IJ tl .:i fltu::: m '.i1J m1 tl 1mfl1n 

I : JI W .. 'J) z 1p I ,di I 

nu~ ,1flnu11 tiu m,~ 1n,11v11HJm1J11n-1mH \;ltl•HJYI nn11~-:iu11nu 1m n.1 ,i.:i 1hmrn 

mJJ'H~mnw~ 1n f11'l un:::11 (Ju L 'll~nrn'Yl i'YHJ1 mJ 1u1~nnn1ttu A 1At1ihh.:iL\11:::J1mfllfl 

1tlu~mUtJ1J i'11HY1'l1t111lum1~AnnutinJ,m~nn J-:iif ~v.:i,i 11uu m'.i mvMm"Jn1,ilJ ~Llcl'IJ{).:i 

vn!n.:i1ull1m~1nu1:::~1n'{).:i~ 'tf1ovrun-:i1u1~1»u'1~H'~.:ivn!n-:iiull1m~nm.h:::i1li'tl.:i~1JtJU'HJJ1v .. 
,, ' JI 

(~) '1i1-:JL\Jl::l.l11Jl~l1t1~1JJ (Gl) ~t)-:JLiJUa'Vit1i1J~fl11J'Vlf'Vlt11f11'U11Jl~UI OOf1l1'!.:int1 .. 
f1mN1,r ~11Jl1nfllfltuCVI nm1 11n:::1it:Ju,'IJ~OfilJ~fl'l1JVlIYW7mJ,m~rn,n1'11lJfl 

s,lo,o ,: .J., : o 

(I,!)) l1!t).:J \11l'Yl1'l1 fJHU fll'.i fJMfllJ Ufl'U 11J1,t1fl ;11JJ1L1J lJ'Vl n'llJ Vl l'l'W1fl'.i'U11J7~1fl f11'11U 11 

,, I .,_ I 'lJ/ o, : e ,, ct , 
Uf\1ff.:J'l'1V.:J1'WMflfl11 '11YttJM1'1..11..11U1~lf'IU'l':::111VUJ ·H'lfl1V 'I.I ~ 1U 'UUll\111'Wfl1lf1cllJ 

• : sl d 
lJt) \..,I 11.11Yl1clLlt11lffl \1 

., .... 
(JtJ-:ifl1'.iHU l'Vl'Vtt'{Vl\.J 

-, Qt .. Cl Q t/ 
'l j 1J'U~ 'l 11fl 11 fl '.i::: 'Vl'.i 1-:J 'Vl'l YI tllf111i 111J'l1l\;ll I n:::n'-:1111 ~fltl'IJ 



.. . 
• "" ._,., ,.T Ill" 

'lll~"S jl'Ulfllllvllil'fJ;Jt l'WU'i Ulfl Iv! 

fJWil fllf W::fl H fllfJ fllYi 

'JltJflT'I 

ff (Color) 

m111~'U (Turbidity) 

mllJl~'I-HlHHil~ (pH) 

., ... 
fJ wa fl 11 w::m-.11 tn.1 

'Jltlfll'J 

111~n (Fe) 

1111~01iin (Mn) 

l'ltNll'1.:l (Cu) 

nrn:::n (Zn) 

einn~,1 (S04) 

flflt) h?l (Cl) 

vhJtiti1'S~ (F) 

hm,rn(N0
3
) 

. 
d • ..i tna.t'fln111-u~-nnnn::ai.1 

5 ( 11t.11lJIIYHlYh!11-lfl'Utl'1~) 

5 (11'U1Ufl'lllJ~'U) 

7.0-8.5 

" D -st 
ltlN'rlfl111llfl'nl't1i.tlZfflJ 

(iJn~nf 1J,ioa,1'j) 

tu1nu o.5 

11.iinu 0.3 
1,J1iit11.0 

11hnu 5.o 
i,J,iiu 200 

i,J,iiu 250 

i,J1iiu o.7 

1u,nu45 
rl1llJfl'S:::l1-3vf-311lJ'1 (Total hardness as CaCO 3) iu1n'U 300 

fnlllfl'S::~l~fll"ll iu1nt1 200 

(Non-carbonate hardness as CaCO3) ., . 
1.Jl 1J 1w 1J 1n n,, '11-31111 ~,in :an u i ~ 
(Total dissolved solids) 

mwona~ lai1q-iq~ 

15 (11ii1v11Y1fliiUlJ· 1marn~) 

20 (11'U1llfl111l~'U) 

6.5-9.2 

1na.tontnf lai.t\l~q~ 

(iJflani'11ritinm) 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 
500 

250 

1,200 



flt\10flll(U~~,i1uvh, 

·:rnlfll'l 

t'1'1'i't1'1.j (As) 

1'b'011uYi' (CN) 

;i::n1(Pb) 

1hon(Hg) 

llfl.tl~UlJ(Cd) 

;i'i,ilu1J(Se) 

fJNOflllOl~llHUfllfl1/IIUfliil1tJ 

llllflll 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E. coli 

J. ..; 
1nai'ffolf lai.,11~qA lflOl'flnl't1\4Alll't1J.ll~aJ.I 

(iia;ni'1J~o~,11) (iintinf 1J~viim) 
JI 1 •d rHH l.llJ 0.05 

II , td 

~t)-3 l.111 0.1 

9i'v-31Jjii 0.05 

~tHiiiij 0.001 

JI 1 td 
~m~ 1J1J 0.01 

J) i , .. 
,itN lJlJ 0.01 

1Jj1fi-u 500 LR 1ail~o~nmfl'nl'lf'U;l1Jm 
JI I I )I ,/ Q 

Utll.1011 2 .2 91tl':JtltltJflU1fl'Ol'lfU~l1Jvl':J 

.. . . .. ----- -- -- -·----



l1Ul ,.,~ 

n 'lf fl '1 '11 '°1 L 1.JfUll 

,, .,~.. &I ,; , -

111.1w111'(j :- 111~Fm 1unm.h:::mrrh1h:::mfl'inJ1JU flo 1un.:n11n11Mintu<t1 11a:::lJ1,11n,1 'UY1H1,i1011 

ri111f1Jnm~tl'IO'U,l'Ut'1'llll'l'Wt{'llllfl:::m1ilo.:inulu1to.:iif ,m1,1a'o111~1.1w11 '111JU'l':::mffm:::Yn1'1~~ff111nlnJ 
. ,, 

info'fi G>leJ (~.ff. ls&dls) otm~111Jfl111J1'U'Vl'l':::'i1'll'Utyty~\.h1J1rl1fl l'U'I. lm&lmo ff1Jfl1'l'tJf rnhrnfi'mnrucn 

" - ,,, . 1 ,,.. " ., ii :1 ., 1 · " ffllliln ,t'U l'l./l,llfl 111JfnllJl111J1:::fflJ llfl :::fftl rlflfltHn 1Jfftn'Unl'l'W \.hJ 11~ 1J 'U ,l{Jfll11'U ,l 1j fl11JfJ 1J nlHJ fl n fl 1J 
,, ,, 

'l.ietl 1m,m1,111J'll'Ul'1'\JtHuotl1m,i1a ~flt1'1'1tnHutl1.:i'li'or11111 hr~m11J ~nl{J.:im1J111,111 ~ YI 1 

11fl:::JJ1m1 ~ ,11 u11-.1vn:::n'l1'1JqJqj~hl11mm1 v..ff. ts~le>o ;,1~111'.lu~a.:ioontln;n1ffm::Y111.:ici' 



' J!::! 

fllflN'W1fl1'1 4 

' t:=! 9/ ~ ~ 

!flfli;Jl1fll1i;Jfl1J!rltJ1Jrl1ltltlflVlfl~6l.lfl~!rl1fl~tlfl 
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- Tota l Suspended Particulates 

V V A 

m1~11i11mt ~mtrn.:i 

- Leq . 24 hr 

V V a 
011~ 11il1~111<li;l'l-li;ltl'l'10'1-l 

Peak Particle Velocity 

Frequency 

Peak Displacement 

Peak Vector Sum 

Air Pressure 

a d • 
011~11il11fl1l t 'ttf>ltlU11'1'1'1-ll 

I. pH 

2. Tota l Suspended Solids 

3. Total Dissolved So lids 

4. Sulfate 

5. Total Iron 

6. Lead 

7. Cadmium 

8. Arsenic 

dt ~ Q,I 

tfl 10-:nrnm1i11~ 

- High Volume Air Sampler & Blower 

- No. 7, 7 

-No. JO, 10 

- No. 19, 19 

- Sound Level Meter SIN 090 146 

, Sound Level Meter SIN 090 154 

- Sound Level Meter SIN 2 120 10 

- lnstantel Model Micromate SIN 

UM8 17 1 

dt 4!!t Cl 
'IIOll'l 'lO,:nHJ 

- Electronic Balance S/N.0039 104 18 1 

- pH Meter SIN C l25985375 

- Electron ic Balance SIN B647342339 

- Hot Air Oven SIN P790 

- Electronic Ba lance SIN B647342339 

- Hot Air Oven SIN P790 

- Spectrophotometer SIN 1988383 

- Spectrophotometer SIN 1988383 

- Inductively Coupled Plasma SIN. 

079S l 6062402 

- Inductively Coupled Plasma SIN. 

079S I6062402 

- ' Inductively Coup led Plasma SIN. 

079S I6062402 

REPORT: MM_S8: SINTANAN/2024/OCT/CA L.DOC 



En v ronmental 

RECALIBRATION 

DUE DATE: 

October 11, 2025 

Calibration Certification Information 

Cal. Date: October 11, 2024 

Operator: Jim Tisch 

Rootsmeter S/N: 438320 Ta: 294 

Pa: 748.5 mm Hg 

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

Vol. lnit Vol. Final AVol. ATime AP AH 

Run (m3) (m3) (m3) (min) (mm Hg) (in H20) 

1 1 2 1 1.3780 3.2 2.00 

2 3 4 1 0.9800 6.4 4.00 
3 5 6 1 0.8740 8.0 5.00 
4 7 8 1 0.8350 8.8 5.50 
5 9 10 1 0.6900 12.8 8.00 

Data Tabulation 

Vstd Qstd ✓ tlH (-fs~a j(J~'L) Qa f✓ ~H( Ta/Pa) 
(m3) (x-axis} (y-axis) Va (x-axis) (y-axis) 
0.9941 0.7214 1.4130 0.9957 0.7226 0.8863 
0.9898 1.0100 1.9983 0.9914 1.0117 1.2534 
0.9876 1.1300 2.2342 0.9893 1.1319 1.4014 
0.9866 1.1815 2.3432 0.9882 1.1835 1.4698 
0.9812 1.4221 2.8260 0.9829 1.4245 1.7726 

m= 2.01583 m= 1.26228 

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

Calculations 
Vstd=l6Vol((Pa-6P)/Pstd )(Tstd/Ta) Va=l6Vol((Pa-6P)/Pa) 
Qstd=IVstd/t.Time Qa=IVa/6Time 

For subsequent flow rate calculations: 

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

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

Key 
t.H: cal ibrator manometer reading (in H2O) 
6P: rootsmeter manometer reading (mm Hg) 
Ta: actual absolute temperature (°K) 

Pa: actual barometric pressure {mm Hg) 
b: intercept 
m: slope 

Tisch Environmental, Inc. 

145 South Miami Avenue 

Village of Cleves, OH 45002 

Qa= 1/m (( J 6 H~ Ta/Pa) )-b) 

RECALi BRA TION 

US EPA recommends annual reca libration per 1998 
40 Code of Federal Regu lations Part SO to 51, 

Appendix B to Part SO, Reference Method for the 

Determination of Suspended Particulate Matter in 

the Atmosphere, 9.2.17, page 30 

www. tisch-env. com 

TOLL FREE: (877)263-7610 

FAX: (513)467-9009 



Accredited by 

NSC-TISI-TIS 17025 
Calibration 0426 

NSC-TISI-TIS 17025 

CALIBRATION 0426 

Calibration certificate Calibration Certificate No. 23BCI0476 

Object 

Manufacturer 

Type 

Serial I QM !dent. no. 

Customer 

Order no. 

Number of pages 

Date of calibration 

Electronic non-automatic weighing instrument 

Sartorius 

SE CURA 125-1 S 

0039104181 1-

BLUE CONSUL TANT LIMITED PARTNERSHIP 

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

224162 

4 

04 Dec 2023 

This calibration certificate documents the 
traceability to national standards. 

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

This certificate was prepared by Sartorius 
Corporation in accordance to the current 
ISO/IEC 17025:2017 standard and Sartorius 
Work Instruction (Method) SOP Wl 08. 

This certificate relate and apply this equipment 
only. 

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

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

Date 04 Dec 2023 

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

Approval of the Calibration Certificate 

~ '-fac7 

Mr. Chonchai lnthana 

Verical® 
Version 6.4 

Person in charge 

Chonchai lnthana 

Page 1 14 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

Calibration object 

Single range instrument 

Model 

Serial Number 

QM !dent. no I Inventory no. 

Maximum capacity (Max. load) 

Measured range 

Scale interval 

Place of calibration 
Address 

Department I Cost center 

Building I Floor 

Room 

SECURA125-1S 

0039104181 

-- 1-

120.00000 g 

120.00000 g 

0.00001 g 

According to page 1 

QC I QA Department. I --­

-- I 3rd Floor. 

Laboratory Room. 

Maximum temperature variation at place of calibration 5K 

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

Test equipment 
Test equipment type Test equipment ID 

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

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

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

Vericai® 
Version 6.4 

Valid until 

23 Aug 2024 

23 Aug 2025 

Page 214 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

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

Environmental and measuring conditions 
Date of calibration 

Temperature at place of calibration I Temp. diff. 
Tweights - Tpiace 

04 Dec 2023 

25 °CI 0.5 K 

Measuring conditions The installation site is suitable. The device was levelled. Balance was 
loaded up to Max before test. 

Comments Humidity 57.7 %RH. 

Measurement results I Measurement uncertainties 
Repeatability 
Test load (nominal) : 1 g I 100 g 

1 g 100 g 

1 1.00000 g 100.00001 g 

2 1.00000 g 100.00001 g 

3 1.00000 g 100.00000 g 

4 1.00000 g 100.00000 g 

5 1.00000 g 100.00000 g 

6 1.00001 g 100.00000 g 

7 1.00001 g 100.00001 g 

8 1.00000 g 100.00001 g 

9 1.00001 g 100.00000 g 

10 1.00000 g 100.00000 g 

s = 0.000005 g s = 0.000005 g 

Error of indication 

Eccentricity 
Test load (nominal) : 

Center 

Front left 

Back left 

Back right 

Front right 

Maximum deviation from centric loading indication 

lt.leccl max= 0.00003 g 

50 g 

50.00002 g 

50.00002 g 

50.00005 g 

50.00001 g 

49.99999 g 

Testload 

L 

Indication Error Expansion factor Uncertainty Uncertainty relative 

E k U(E) 

0.01000 g 0.01000 g 0.00000 g 2.00 0.000024 g 

0.10000 g 0.10000 g 0.00000 g 2.00 0.000037 g 

0.50000 g 0.50000 g 0.00000 g 2.00 0.000037 g 

1.00000 g 1.00000 g 0.00000 g 2.00 0.000037 g 

2.00003 g 2.00003 g 0.00000 g 2.00 0.000050 g 

5.00002 g 5.00002 g 0.00000 g 2.00 0.000050 g 

20.00002 g 20.00002 g 0.00000 g 2.00 0.000069 g 

50.00002 g 50.00004 g 0.00002 g 2.00 0.000091 g 

70.00004 g 70.00004 g 0 .00000 g 2.00 0.00017 g 

100.00001 g 100.00000 g -0.00001 g 2.00 0.00017 g 

120.00003 g 120.00002 g -0.00001 g 2.00 0.00028 g 

Maximum error of indication IE!max = 0.00002 g 

Ure/(E) is the quotient of U(E) and test load L. The uncertainty of measurement U\E) is valid only if error E is considered . You will find reference notes on the 
uncertainty of measurement in use under: Appendix to the calibra1ion cert~icate I nterpretation of measurement results . 
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented 
Expansion factor, determined in accordance wtth the European Calibration Guideline EURAMET cg-18 , V4.0. There is a 95 % probability that the value of the 
measurand will be in the assigned value range . 

End of calibration certificate 

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

Verical® 
Version 6.4 Page 

Ure1(E) 

0.24% 

0.037 % 

0.0074 % 

0.0037 % 

0.0025 % 

0.00100 % 

0.00034 % 

0.00018 % 

0.00024 % 

0.00017 % 

0.00023 % 

314 



Interpretation of measurement results I Appendix to the calibration certificate 

Uncertainty of measurement in use 

Device adjusted before measurement 

Temperature deviation considered 

Temperature coefficient considered 

Uncertainty of the weighing result Ug1(W) 

Yes 

SK 

1 · 10-6/K 

Ug1(W) = 0.000013 g + 4.64 · 10-• · R 

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

Indication in ¾ from max load Net indication Uncertainty 

R U91(W) 

1 % 1.20000 g 0.000019 g 

25% 30.00000 g 0.00015 g 

50% 60.00000 g 0.00029 g 

75% 90.00000 g 0.00043 g 

100 % 120.00000 g 0.00057 g 

Graphic realization of the relative uncertainty of measurement I process accuracy 

1000 

100 

,o] 
' l 

['4) 

0.1 

0.01 

0.001 

0.0001 

lE-00 1E-05 

Displayed example 

Process accuracy 

Safety factor 

0.0001 

Minimum sample weight 

Sartorius (Thailand) Co., Ltd . 
129 Rama 9 Road , Huaykwang 
1 031 0 Bangkok 

0.001 0.01 0.1 

[g] 

10 

Verical® 
Version 6.4 

100 

1 .00 % 

3 

0.00396 g 

Uncertainty relative 

Ug1(W)rel 

0.0015 % 

0.00051 % 

0.00049 % 

0.00048 % 

0.00047 % 

Safety factor 

10 

5 • 
3 

2 • m 

Page 414 
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Instrument: Sound Level Meter 

Date of Calibrate: August 1, 2024 

Calibrator: Sound Ca librator 

CALIBRATION REPORT 

Model: ST-120 

Calibration Report 

Serial No.: ST1 20C0267E 

Manufacturer: ACO Co., Ltd . Model: 6236 

Dued Date of Calibrate: August 1, 2025 

Manufacturer: Scarlet Tech Co., Ltd . 

Range of Calibrator: 93.96 dB 

No. Serial No. 

1 090146 

4 090154 

33 212010 

Before Adjust After Adjust Inspection Result 

93.8 94.0 Pass 

93.8 94.0 Pass 

93.8 94.0 Pass 

, /l ,\i:1b<lw~1~(~ uu 1r11 .. .-,n1~\,\\ 
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Metrology and Calibration Department ,,'('''.:}] "1,, 
/:-'~/;,-:. 

Electrical Maintenance D. . . ~~--:: 
IVISIOD JJ.iiC·Mff/.\ 

-::,..~~ 
Electricity Generating Authority of Thailand ',✓,,1,~"-~--
81 Moo 11 Bangkruai • Sainoi Rd., Saiooi, Noor.haburi IJ 150 Tel. (662) 436-8789 Eu. 6155 

.. 

Jc 
NSC-TISI-TIS 17025 
CALIBRATION 0318 

Issued by: Vibra ti on Lab0ra1orv Certificate No. 

Reference No. 

Received Date 

Calibrated Date 

Page 1 of 5 

24V031 

Client 

Address 

Equipment 

Manufacture /Brand 

Model 

Serial No.I ID No. 

Blue Consultant Limited Partnership 

C BLliE0l V008 

14 !\iurch 2024 

20 March 2024 

32/75 1 Pracba·U thit Rd .. Thungkhru, Bangkok 10140 

VIBRATIO:\ METER 

INSTA :'ffEL 

,ncrnmate 

V \18171. 

I 

Mr. Anusit Parsittipan 

Authorised Signatory 

Issue Date .. t~.1 .. 0.U:-.C 1JQtt 

This certificate is issued in accordance with the conditions of accreditation granted hy The National Accreditation Council 

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

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

may not be reproduced other then in full. except with the prior written approval of the head of Calibration services and 

c::nvironmental analysis department. This reported measurement result relates only the measurand and applies only at the 

time of measurement. 

FM·02/QP·MCC·09 Rev.4 

e-mail : MCC@cgat.co.th 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

Standard Used 

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

Description Manufacture/Model Serial No. Traceable No. 

Conditioning Amplifier Type 2626 Brue! & Kjaer 1242376 AV-0003-23 

Accelerometer Type 8305 Brue! & Kjaer 1262817 AV-0014-23 

Digital Multimeter /8846A FLUKE 4330020 23E531 

Ambient Environment : 

Page 2 of5 

Due Date 

23 January 2025 

28 March 2025 

02 October 2024 

The Calibration was performed in an environment of ( 23 :t 2 ) ° C and (50 ± IO ) % relative humidity . 

Measurement Method : 

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is 

based on ISO 16063-21 : 2003(E) by comparison with reference accelerometer standard . 

Measurement Results 

The measurement results, labeled in the following pages give the calibration results and associated 

with measurement uncertainties. 

Measurement Uncertainty 

The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty, 

that was calculated in accordance with the method in M3003 , using coverage factor k = 2 . The value of 

the measured lies within the assigned ranges of values of confidence level of approximately 95%. 

Traceability : 

The measurement is traceable to the International System of Unit through 

- The National Institute of Metro logy (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Vertical 

Frequency (Hz) mmlsP mm/sP ± mmlsv 

*20 10.00 10.42 0. 15 

*30 10.00 10.30 0. 15 

40 10.00 10.26 0.15 

80 10.00 10.14 0.15 

• Calibrat ion maked "Not TISI Accredi ted" in this Certificate have been included for completeness. 

Tranducer SIN : UM81 7 I 

Condition : Installation by vertical direction 

Page 3 of 5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READI NG UNCERTAINTY 

Transverse 

Frequency (Hz) mm/sp mm/sP ± mm/sP 

*20 10.00 10.30 0.15 

*30 10.00 10.06 0.15 

40 10.00 10.02 0.15 

80 10.00 9.91 0.14 

* Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8 l 71 

Condition : Installation by Transverse direction 

Page4of5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 1 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUCREADING UNCERTAINTY 

Longitude 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.39 0.15 

*30 10.00 10.16 0.15 

40 10.00 10. 10 0.15 

80 10.00 10.00 0. 14 

* Calibration maked "Not TISI Accredi ted" in thi s Certificate have been included for completeness. 

Tranducer SIN : UM817 I 

Condition : Installation by Longitude direction 

** End Certificate of Calibration ** 

Page 5 of5 



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

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

ilac-MRA A 
TEL .0-2717-3000-29 FAX.0-2719-9484 

NSC-TISI-TIS17025 
CALIBRATION 0008 

Certificate of Calibration Cert.No.: 24CH915 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 
( ) Ponpan Paipim 

(✓) Saithip Meangmai 

Issue Date: 

pH Meter 

Mettler Toledo 

Seven Compact S220 

C125985375 

PHM-006 

Used Item 

30 July 2024 

31 July 2024 

2407-0924DC-1 

Environment & Laboratory Co.,Ltd. 

Page.: 1 of 3 

40 Soi Liangmueangnonthaburi 13 Talad Kwan, 

Mueang, Nonthaburi 11000 

(25 ± 2.5) °C 
(50 ± 15) % 

In - house method 

- CP-CH5 by direct measurement with DC voltage 

standard and direct measurement with 

certified reference material (CRM) 

- CP-CH8 by comparison with temperature standard 

Warakorn Lerngagtrakul 

~ 
Approved Signatory 

5 August 2024 

The Uncertainties are for a confidence probability of approximately 95% 

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



Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Serial No. ID No. Cert. No. 

54030049 130RC116 23E2802 

4982054 11 0RC044 231908 

Cert.No.: 24CH915 

Page.: 2 of 3 

Due Date 

27 Aug 2024 

26 July 2024 

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

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

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

Buffer Solution 

pH 4.008 

pH 6.986 

pH 9.997 

Manufacturer 

CPA chem 

CPA chem 

CPA chem 

Lot No. 

970851 

970852 

970853 

Exp. date 

25 Apr 2026 

25 Apr 2025 

25 Apr 2025 

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

Calibration Results 

Function : mV Measurement 

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

Nominal Standard Uncertainty of Coverage 

Unit Under Value Voltage 
Actual Reading 

Measurement factor 

Calibration Input 
( ±mV) k 

pH mV mV pH 

pH Meter 4.000 177.48 177.7 4.000 0.058 2.00 

S/N .: C125985375 7.000 0.00 0.2 7.000 0.058 2.00 

10.000 -177.48 -177.2 10.000 0.058 2.00 



Calibration Results 

Function : pH Measurement 

Cert.No.: 24CH915 

Page.: 3 of 3 

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

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.008 

S/N.: 1205515 6.986 

9.997 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH 

Reading 

4.010 

6.992 

10.000 

This equipment was connected with Temperature Probe; 

- Model : lnlab®Expert Pro-ISM 

- Serial No. : 1205515 

Dimension of probe 

- Length : 

- Diameter : 

- Immersion Depth : 

Calibration 

Point 

( oc) 

25.0 

120 

12 

100 

mm. 

mm. 

mm. 

Standard 

Temperature 

( oc) 

25.003 

Remark - UUC* = Unit Under Calibration 

UUC* 

Reading 

( oc) 

24.9 

Actual mV Uncertainty of Coverage 

Reading pH Measurement factor 

(mV) (±) k 

179.9 0.0049 2.05 

6.0 0.0087 2.05 

-161.4 0.0074 2.05 

Error 
Uncertainty of Coverage 

measurement factor 

( oc) ( ± oc) k 

-0.103 0.13 2.00 

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

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

-oOo-



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

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

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by: 

Location: 

Received order : 
Calibration Date : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by: 

Approved by : 

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

Issue Date: 

Electronic Balance 

Mettler Toledo 

ML204T /00 

8647342339 

ANB-003 

EnvironMent & Laboratory Co.,Ltd. 
40 Soi Liangmueangnonthaburi 13, 
Talad Kwan, Mueang, 
Nonthaburi 11000 

Room No. 304 

09 July 2024 
09 July 2024 

0 0 
15 C to 40 C 

30 % to 90 % 

T awatchai Pama 

Approved Signatory 

14 July 2024 

ilac-MRA ~ 
NSC-TISI-TIS17025 

CALIBRATION 0008 

Cert.No.: 24MM397 
Page.: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

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



Equipment : Electronic Balance Cert.No.: 24MM397 
Condition As-Received : Used Item Page: 2 of 3 
Reference: 2407-0154OC-7 
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-O801 based on UKAS LAB 14 

according to direct measurement method against standard weight. 
Condition of this result of calibration 

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

24053 
ID No. 

70RC007 

Test report No. 

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

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

3. This result of calibration was made on requested at the point specified by customer. 

4. This certificate is not certified for any commercial transaction. 
5. This certification is traceable to the International System of Unit. 
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration 
Range capacity: 0 g to 220 g Resolution 0.0001 g 
Before Adjustment : 

Applied Weight 
( g) 
100 
200 

After Adjustment : 

Balance 

Reading 
( g ) 

100.0000 
199.9998 

Correction 

( g ) 
0.0000 

+0.0002 

1. Determination of the standard deviation of weighing machine 

Measurement 

Uncertainty 
(±mg) 

0.23 
0.31 

(n=10) 
Applied Weight Standard Deviation 

( g ) of Reading ( g ) 

100 0.00011 
200 0.00008 

Coverage 

Factor 

(k) 
2.07 

2 

Due date 

25 Jan 2026 



Equipment: 
Condition As-Received : 
Reference: 
Result of calibration 

Electronic Balance 
Used Item 
2407-01540C-7 

2. Effect of off center loading 
A mass of 100 g was placed to various position on the pan. 

The weighing machine reading error obtained is given in the table 

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

-0.0001 -0.0001 -0.0002 -0.0002 -0.0001 

3. Deearture from nominal value 
Balance Measurement 

Aeelied Weight Reading Correction Uncertaint~ 
( g ) ( g ) ( g ) (±mg) 

Unload 0.0000 0.0000 0.19 
0.2 0.2000 0.0000 0.19 
0.5 0.4999 +0.0001 0.19 

2 2.0001 -0.0001 0.19 
5 5.0000 0.0000 0.19 
10 9.9999 +0.0001 0.19 
20 19.9999 +0.0001 0.23 
50 49.9999 +0.0001 0.23 
100 99.9998 +0.0002 0.23 
150 150.0000 0.0000 0.29 
200 199.9998 +0.0002 0.31 
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Maximum difference between 
off-center and central loading 

( g ) 
0.0001 

Coverage 
Factor 
(k) 
2.2 
2.2 

2.2 
2.2 

2.2 
2.2 

2.07 
2.13 
2.07 

2 

2 

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

factor k, providing a level of confidence of approximately 95 %. 
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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 .0-2717-3000-29 FAX.0-2719-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

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

Calibrated by : 

Approved by : 

) Ponpan Paipim 

) Suwit lmjai 

( ✓ ) Kunchit Promprat 

Issue Date: 

Hot Air Oven 

FRANCE ETUVES 

XU058 

P790 

CHO-004 

Environment & Laboratory Co.,Ltd. 
40 Soi Liangmueangnonthaburi 13 

Talad Kwan, Mueang, 

Nonthaburi 11000 

Room No. 303 

09 July 2024 

09 July 2024 

( 26 ± 10) 
0 c 

( 50 ± 30) % 

Krisda Malee 

Approved Signatory 

15 July 2024 

ilac•MRA A 
NSC-Tl51-Tl517025 

CALIBRATION 0008 

Cert. No.: 24TM1084 

Page: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

This certificate may not be reproduced other lhan in fu ll. excepl with the prior wri tten 
Approva l of the head of Corporate Services 3 · Equipment Ca librat ion and Tcst ,ng Services 



Equipment: 

Condition As-Received : 

Reference: 

Procedure Used :-

Hot Air Oven 

Used Item 

2407-0154OC-2 

Cert. No.: 24TM1084 
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Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct 

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

and Thermocouple Type T. 

The temperature scale used was based on ITS-90. 

Condition of this result of calibration 

1. Reference standard instrument-

Instrument Serial No. 

1 ) Data Acquisition MY57013823 

Cert. No. 

24LM71 

Traceable 

TPA 

Due Date 

12 May 2025 

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

3. This certification is traceable to the International System of Unit. 
Remark: TPA: Technology Promotion Association ( Thailand - Japan ) 

Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : 
Fresh air setting : 

Temperature Source 

Close Environment during calibration 

H 

w 

Probe Installation Details : 

a = 5.0 cm 

b = 5.0 cm 

c= 5.0 cm 

-a 

' 
,, -;t·,;,,, 

Temp. ( °C) 
REL.Humid. ( % ) 

AC Supply ( Volt ) 

Position: 

1 

2 ··-- --·-
3 

4 

Dimension of Chamber : 5 

D = 0 .36 m 6 

W = 0.40 m 7 

H = 0.40 m 
8 
···· -·--

Capacity = 0 .058 m 3 9 (ref.) 

Beginning Finished 
27 26 
46 49 
220 221 

Ref. Std. ID No.: @ 

Calibration Point 

( 180) °C ( 104) °C 

22-17TC-01 21-17RTD-01 

23-17TC-02 21-17RTD-02 
- ·- ------->---- - -

19-17TC-03 17RTD-03 

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

19-17TC-05 17RTD-05 
19-17TC-06 17RTD-06 
19-17TC-07 17RTD-07 

19-17TC-08 23-17RTD-08 
·· - -- ---- ·-- -- ··--·- ··• 
19-17TC-09 23-1 ?RTD-09 



Equipment: 

Condition As-Received : 

Reference: 

Result of Calibration :­

Function of UUC* : 

Fresh air setting : 

Calibration UUC* UUC* 

Point Setting Reading 
( oc ) ( oc ) ( oc ) 
104.0 104.0 104.0 

180.0 180.0 180.0 

Calibration 
Point 
( oc) 1 2 
104.0 104.456 103.874 

180.0 180.018 180.046 

Hot Air Oven 

Used Item 

2407-0154OC-2 

( * ) Without Adjustment 

Temperature Source 

Close 

Temperature Temperature 

stability uniformity 
( ± oc) ( oc ) 
0.057 0.75 

0.19 0.48 

Overall 
Variation 

( oc ) 
0.80 

0.91 

Measured Temperature ( °C ) 
Position 

3 4 5 6 7 

104.281 103.992 104.032 104.023 103.795 

180.100 180.258 179.616 179.680 179.952 

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

Cert. No.: 24TM1084 
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Coverage 

Factor 

k 
2 

2 

Uncertainty 

8 9 (ref.) ( ±OC) 

104.268 104.514 0.42 

180.156 180.021 1.1 

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

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

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

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

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

UUC* : Unit Under Calibration 

Note : The reported uncertainty of measurement was included 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-



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

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

ilac-MRA A 
TEL .0-2717-3000-29 FAX.0-2719-9484 

NSC-TIS I-TIS 1702S 

CALIBRATION 0008 

Certificate of Calibration Cert.No.: 24CHO364 

Equipment: 

Manufacturer : 

Model: 

Serial No. : 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

Spectrophotometer 

Hach 

DR3900 

1988383 

SPE-002 

Used Item 

09 Ju ly 2024 

09 July 2024 

2407-0154OC-9 

Environment & Laboratory Co.,Ltd 
40 Soi Liangmueangnonthaburi 13 

Page.: 1 of 3 

Talad Kwan, Mueang, Nonthaburi 11000 

Calibration Place : 

Ambient Temperature: 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 

( ) Ponpan Paipim 
(✓) Saithip Meangmai 

Issue Date: 

Room No.304 

( 27.1 to 27.5) °C (On-Site) 

( 64.1 to 63.5 ) % (On-Site) 

In - house method : 

CP-OCH4 based on ASTM E 275-01 

Warakom Lerngagtrakul 

Approved Signatory 

14 July 2024 

The Uncertainties are for a confidence probability of approximately 95% 

Tll is certificate rnay not be reproduced other than in full. except with the prior wr itten 
Approval of lhe head of Corporate Services 3 · Equipment Calibration and Testing Services 



Condition of cal.ibration result 

1 . Reference Standard Material : 

Material Serial No. 

1. Absorbance Standard set 43532 

2. Absorbance Standard set 8331 

3. Wavelength Standard set 29829 

4. Wavelength Standard set 29829 

Certificate No. 

119613 

105939 

114509 

114510 

Cert. No. : 24CHO364 
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Due date 

22 Feb 2026 

28 Sep 2024 

11 Sep 2025 

11 Sep 2025 

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

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

- Stama Scientific Ltd. 

4. Spectral BandWidth : 

Scan Speed: 

5 nm 

nm/min 

Calibration Results : without adjustment 

Wavelength Accuracy 

Certified Values 

of Reference Material 
UUC Reading 

(nm) (nm) 

361.40 361 

447.20 447 

537.00 537 

638.00 638 

740.51 741 

807.04 807 

Uncertainty of 

Measurement 

(±nm) 

0.59 

0.59 

0.59 

0.59 

0.59 

0.59 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 



Calibration Results : without adjustment 

Photometric Accuracy 

Certified Values 
Wavelength UUC Reading 

of Reference Material 

(nm) (Abs) (Abs) 

Zero 0.000 

350.0 0.4271 0.425 

0.6391 0.635 

Zero 0.000 

0.5607 0.560 
440.0 

0.7336 0.733 

1.0636 1.064 

Zero 0.000 

0.5224 0.522 
546.1 

0.6856 0.684 

0.9937 0.993 

Zero 0.000 

0.5397 0.538 
635.0 

0.6832 0.680 

0.9886 0.986 

Remark 

Cert. No.: 

Page: 

Uncertainty of 

Measurement 

(±Abs) 

0.0046 

0.0046 

0.0050 

0.0028 

0.0030 

0.0030 

0.0031 

0.0028 

0.0028 

0.0029 

0.0028 

0.0028 

Q.0028 

0.0029 

0.0028 

24CHO364 
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Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

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

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

- UUC = Unit Under Calibration 

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

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



f ► 
ICP03014067 

PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

Customer : Environment & Laboratory Co.,Ltd 

Address : 40 Soi Liangmueangnonthaburi 13 

Talad Kwan Mueang, 

Nonthaburi 11000 

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

Fax: 

CONFIGURATION TESTED 

MODEL SERIAL NUMBER 

Avio200 079S16062402 

Date Tested: October 16, 2024 

Recommendation Recertification 

Period 12 

Recertification Due October 16, 2025 -------
Date Last Certified: October 16, 2023 

Visit Number: 1 of 1 

PerkinElmer Phone 02-719-6420 ext 206 

PerkinElmer Fax: 02-318-5597 

ACCESSORIES/COMPONENT 

NOT JNCLUDED 

S~ngistix 2.0.0.2236 

· TESTED ·EQUfPMENT CAUSAATfON NUMBER EXP1RATION 

IPV Methods 

TEST STANDARD USED PART NUMBER EXPIRATION DATE 

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

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

CUSTOMER SUPPUED COMMEKTS CUSTOMER I.NJTJALS 
· Z%HN03 

10 % HNO3 
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PerkinEler ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



f ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

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

1. MECHANICAL CHECKS 

A. Inspect and clean all fans and filters . 

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

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

D. Adfust water and- gas- p,:essurn regillatOf settfRQS-. 

E. Inspect and leak check pneumatics drawers. 

F. Clean the exterior of the instrument. 

2. OPTICAL CHECKS 

A. inspect and clean all· -optica~ -components. 

B. As reqiured, check and replace all purgebfi lters. 

C. Recheck optical alignment. 

3. COOLING SYSTEM CHECKS 

A. Perform preventfve maintenance on chiller. 

B. Flush out the chi ller every six months . 

. PERFORMANCE CHECKS 

A. Torch View Alignment. 

B. Wavelength Calibration. 

Page 2 of 4 
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► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

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

PARAMETER SPECIFICATION FINAL VALUE 

Spectral Resolution : UV As 193.696 nm s 0.009 0.00726 

Ni 231.604 nm s 0.011 0.00923 

Ni 341.476 nm s 0.015 0.01321 

Spectral Resolution : VIS Ba 455.403 nm s 0.020 0.01693 

Precision 

Zn 206.200 nm 01~ ~SD s 1.0 0.34 

Mg 280.271 nm %RSD s 1.0 0.32 

Mg 285.213 nm %RSD s 1.0 0.36 

Ba 455.403 nm %RSD s l.O 0.39 

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

Se 196.026 nm. 3(SD) ppb 8.95 

Tl 190.801 nm 3(8D) ppb 3.13 

Pb 220.35-3 nm 3(SDJppb 0.63 

Detection Limits ~ Radial As 193.696nm 3(SD} ppb 10,24 

Zn 213.857 nm 3(SD) ppb 9.08· 

Mn 257.610 nm 3(SD) ppb 4.98 

La 379.478 nm 3(SD) ppb 3.50 

Ba 455.403 nm 3(SD) ppb 0.70 

Ba 493.408 nm 3(SD) ppb 5.16. 

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

SEC : -Radiaf (18 X 1000)/(1S-18) .. ,nn 257.610 nm s 3d ppb 2.08 
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1 ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

SEfllAL-N.JJ.MB.ER ;. .07.9S1.60024.02-

Remarks: 

DAT.E TESTED ; October 16, 2024 

Commissioning follow as commissioning performance sheets. 

Trnsts·tucertify1trat1treabove--testshave'been-perfor1·r~darn:t1trecorrftgaratiurrtested 

[~] meets 

D does not meet 

tne PerkinElmer Specifi.cations listed on this certificate. 

Tliis certificate aoes nm modify P-err<irtErmer's stanaaraferms arta condition of sare, 
including warranty terms. 

Service Department PerkinElmer Ltd. 

Authorized Representative , _______ k_._l _______ )_. ______ _ 
Khwanchai Siangwong 

Customer Support Engineer 
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.ct .QQ.I.Q Q.lo'oOI 4 IQ.I 

l10'U : 'm'll'l'l 'ff'Uli'U'U~ 'lllfWl (l'nlJtHm' - 'W'Un,:n'U) 

~.:l~ll'UlllJl,f•-;w : 'l'ltl.:11'Uf-1Ml'l'~'l'1'1l"J''\lfll'W iJ 2567 

m:i.J~ u1'li'l'l ff'UliU'U~ i1n,1 (IMi'.iv.:111:r - 'WUfHl'U) Mmim1111J H11.:i i'll iM"'h .:l'Wtll'lJ11'lfl''\ll1'lfmWey'\lm-Wili'n'll 

'WUn.:ll'U'\JV.:ll11'U 1rtv1'U~ 1 1i'U11fl1J 2567 '¥11.:11 H'Wtl11J11'lfl''\l11'lf '\JV11\f.:1~"1fll'l'~l1'1l"J''\lfll'Wfl.:l'l'W1'l::ltitifl~V iutl 

' 1-ti1V1nil 
Ntl011fl11il 

0 ., .. 

tln9i tln9i i'.l¥1tln9i i'.l¥1tln9i tll~'UTI 110011fl11il 

(110) (110) (%) (110) (%) 

1 ~n'll:il.:lnWlf1iu1~Wll'W'l'ltJ (Physical Examination) 26 13 50.00 13 50.00 

.. .. .. 
2 1vn"lf1rnm1.:ivm::'lJ1Jfl'll~V1'l (Chest X- Ray Digital) 26 23 88.46 3 11.54 

3 
., " .. ~l 'Hll11fl'l11Jff1J\jHU'IHMl1JflHlflfl (Complete Blood Count) 26 26 100.00 0 0.00 

4 ~n'llif'ffi'Y11::ll'll'll'ff1J\j'HU (Urine Examination) 26 24 92.31 2 7.69 

5 ~n'll1::imh~11'li'U1~v,1 (Fasting Blood Sugar) 26 20 76.92 6 23.08 

6 ~n'llnWril.:ll'U'\JV.:I,~ (BUN,Creatinine) 26 26 100.00 0 0.00 

7 ~'l'1'1l'l'::i'llmfl~1fl-I rn1mli' (Uric acid) 26 21 80.77 5 19.23 

8 ~n'll'l11'l'::iu i'\llJ'U i 'Ul~Vfl ( Cholesterol) 26 11 42.31 15 57.69 

9 ~n'llm'l'::i'll i'\llJ'U iu1~v,1 (Triglyceride) 26 18 69.23 8 30.77 

10 ~n'll'l11'l'::iu i'\l,r'U iu1~v,1 'b'Ufl~ (HDL-Cholesterol) 26 26 100.00 0 0.00 

11 111n~m1::iu i'llij'u1u1iiflfl 'lfUfl ili~ (LDL-Cholesterol) 26 21 80.77 5 19.23 

12 ~n'llmnil.:111-J'\JV.:li'll (SGOT) 26 20 76.92 6 23 .08 

13 ~n'llmnh.:il'U'\JV.:lill (SGPT) 26 18 69.23 8 30.77 

14 ~'l'1'1lmnil.:i1'U'\JV.:li1J (Alkaline Phosphatase) 26 26 100.00 0 0.00 

15 ~n'll'fflJ'l'H'lfll'WUVfl (Lung Function Test) 22 22 100.00 0 0.00 

16 ~n'll'fflJfitlfll'Wm'l'iM'U (Audiogram Test) 26 21 80.77 5 19.23 



1'4M : 1Y}ilNc!fl1Hl'n~q''llfl1'Yi'.1.h~iitJ 2567 

.cl .c:t.01Clt. a.,,/oQI -4 • a., 

l'nl'U : 'l.JS"lf¥1 1Y'U1i'U'U9l ~1Ml (111lHNm • 'Yi'UfHl'U) 

~.:J~ll'U1J1J1~1r.J : 'nr.J.:J1'UNclfl1:i9111~q''llfl1'Yi iJ 2567 

911lJ~ 1J11'i'Vl ff'U1iU'U~ i,n~ (111ihN111 - 'YiUn.:Jl'U) Mm11Jfl1lJJH11.:ii~ 1111 H'Yir.J11J1clfl'U11'1f9l'n~q''llfl1Wi,-l'n1J 

'YiUM1'U'lJO.:Jl11'U ,rloiu~ 1 1l'U11fllJ 2567 'Vll.:J 1 H'Yir.J11J1clfl'll11'1f 'lJOmf .:JNM1:i9111~q''llfl1'Yii.:J:i1r.Jcl~lnr.J~9itJ 11.ltl 

1iiJ1A11;, 
Nfltn1fl11;') 

0 .., .. 

fll~'U'Jl 11tlfl11fl11;'1 unP1 unPl N~unP1 N~unP1 

('lltl) (11tl) (%) ('lltl) (%) 

d 
17 9l'n~1YlJnfl1'Yifl1:ilJtl.:Jl11'U (Occupation Vision) 26 6 23.08 20 76.92 

18 
~ ~ <Ct, ,I 

9l'n~1~1Ylr.J911'11r.J:i~'l.J'l.JfltllJ'Yi1I9lfl:i (Vision Test) 25 4 16.00 21 84.00 

m.:i 11.:i'Yir.i1mc1fl'lll1'lf 'llvfmv.:i11 Nc1m191n~U1ilu itlmJJ11in1'lf1mrn1.:i~1umrn'YiV10 11c1~~1101mnu1'1f1'b''Yi 

,, ., "1 "' ,i 'Ulf.lll'Yi'Vlf.l'I.J9119l'U n1Y'Vl1i 

,, "' ,, 
'Ulf.lll'Yi'Vltlq'nJm ~cl1111'1f'lf 

Ci, ,I C:\ ,Clt, Q.I .et a., 

I 'Vlfl'Wfln1'rnW'Vlr.J11ty.:JflfllJ1'Yi1Y I 1Y!)J'lfr.J111 

rn'll~i'l.Jtl1~nv'l.J1'1f1'b''Yil1'1fmrn 39204 

rn'll~i1Jtl1~nv1J1'1f1'b''Yil1'1fmrn 39469 

m'll~i1Jtl1~nm.J1'1f1'b''Yil1'1fmrn 40920 

i'l.JV1-Jty19llcl'll~ 'Vl'W.9521 

,,., ... 
ll'Yi'Vlr.JH1Y 

,, .. ,, 
ll'Yil'lr.Jtll'lf111'1fff11Y9ll 



~QJ ~ QJ d O Q.I 4, f IV 

u111r1 aui;uu~ mM1 (nn.Jo-:im - nut1-:irn) 

' 
1'UTI 1 fi'U1lflll 2567 

\?l'.i1'ilh~mvJ1 itl1'1ml'Vi'l'HJ (Physical Examination) ,, """' ltlf1'lfl'rnl1':i1·Hlf1'.i~1J1J~'il\?ltlft (Chest X-Ray Digital) 

11 l'lfl '1-ffl ti nfo11iu~ 1llt!1t!flt! 1t1611eiu~ 
., t 

i:-l\?l'.i1'il'Yl'1'11lJ'1 
" 

26 100% 
., t 

f:!\?l'.i1'il'Yl'1'11lJ'1 26 100% 

tln~ 13 50,00 tlfl~ 23 88.46 

N'1ufl~ 13 50.00 N'1Ufl~ 3 11.54 

i.Jn~ 

, o' d a! 

\?111'il'l11fl11lJfflJ\j'Hl!'IJ0'11lJ'11ft0~ (Complete Blood Count) \?l'.i11l'Uffff11~!!1J'UfflJ\j1W (Urine Examination) 

1llt!1t!flt! 1t1611iu~ 111tl1t!fltl 1t1tl11eit1~ 
., ~ ., 

26 100% f:!\?l'.i1'il'l'l'1'11lJ~ 
., t 

26 100% i:-l\?111'il'Yl'1'11lJ~ 
" 

ufl~ 26 100.00 tlfl~ 24 92.31 

N~tlfl~ 0 0.00 N~tlfl~ 2 7.69 



.qQ,.1 ~ V d O Q.I 4 ' Q.I 

UUJ'YI i,''Ufi'U'U\;i mMI {l'tUJ0-.1111 - 'Vf'UfHl'U) 

' 1-Ufi 1 fi'U'JltUJ 2567 

91n,i1~i'IJU191Tcl1u1~Vfl (Fasting Blood Sugar) 9lnif11Ilhnu,iv~ 191 (BUN,Creatinine) 

\ll'U1Ufl'U tl ' .. ' I tl11"11U'1 \l1U1Ufl'U tl ' .. ' I tl'H"IIU'1 

,, t 
26 100% f:j91ni'l'H'Hl.Jfl 

,, ., ., 
26 100% f:j9J'j1,li'l~'H1Jfl 

un9i 20 76.92 un~ 26 100.00 

N~un~ 6 23.08 N~un9i 0 0.00 

■ t1r1~ ■ riv1 t1r1;, 

., <> 1 .. 
91n,i1~fl'I.Jm~~H1- lfllfni'l (Uric acid) 

\llU1UflU 1tlo11..iu91 \llU1UflU IU811<iU91 

,, t 
26 100% f:j9J'j1,Ji'l~'H1Jfl 

,, t 
26 100% ij9111ii'l~'Hl.Jfl 

un~ 21 80.77 un9i 11 42.31 

N~un~ 5 19.23 Nflun~ 15 57.69 

■ tl,1~ tl,1~ ■ rivl iJ,1;, 



. 
1ui1 1 fiU'JlfUJ 2567 

~n'il m1:::iu 'l'lllJ'U 1 'Ulftflfl (Triglyceride) ~':i1'il 'rm:::iu'l'llll'U1'U1ftflfl 'lfUfl~ (HDL-Cholesterol) 

tllU1\.!flU 1tfo11ciiu~ tl1U1Ufl\.! 1tlfJ11ciiu~ 
~ II ., 

26 100% ~~'.i1'ill1~'111J'1 
~ II ., 

26 100% ~~'.i1'illH'111J~ 

tln9i 18 69.23 un~ 26 100.00 

N~tln9i 8 30.77 N~un9i 0 0.00 

~n'ilml:::iu'l'llll'U1'Ulftfl~ 'lfUfl hi~ (LDL-Cholesterol) ~'.i1'ilf11':i'l'l1~1'U'llfl~iu (SOOT) 

91\.!1\.!flU 1tfoi1ciiu~ 91U1UflU IUt'lil'WU~ 

II t 
~~'.i1'ill1~'11lJ,J 26 100% 

II t 
~~n'ill'l~MJ.Jfl 26 100% 

un9i 21 80.77 tln9i 20 76.92 

N~un9i 5 19.23 N~tln9i 6 23.08 

■ un~ ■ i.J11$\ 



.c:.OJ --C\ QJ d o QJ ~ ' u 
'U'i1fYI "''Ufi'l-fU\>l 'lllfl~ (!'ttiJO~Al'i - 'W'Uml'U) 

' .., "' .., 
1'Ufl 1 fi'U1lflil 2567 

\ll'n'Ofll':il'll;Jl'W'Ufl..:ii11 (SGPT) \11':i1'0fll':il'll;Jl'W'Ufl..:ii11 (Alkaline Phosphatase) 

1ll'U1'1-tfl'l-t nfo11oiru~ 1ll'U1'Ufl'l-t 11.fo11oir1-t~ 

j/ t 
f:!\11 ':i1'0 'Vl-:J 'Hll ,i 26 100% 

j/ t 
Y'l\11':i1'0 'Vl;J'HlJ ,I 
" 

26 100% 

'Uf19i 18 69.23 'Uf19i 26 100.00 

N,J'Uf)~ 8 30.77 N,J'Uf)~ 0 0.00 

■ un~ 

\11J1'0'ff:IJ':i'Hlfll'Vl'Uflfl (Lung Function Test) \ll'n'O'fflJ':i'HUll'Vlfll':i"l~u (Audiogram Test) 

11 l'lfl '1-t fl 'U !'Ufl1!<U'l-t~ 1ll'U1'1-tfl'l-t 1tJafouu~ 

j/ t 
22 100% f:!111 J1'0 'Vl;J 'Hll ,i 

j/ t 
26 100% Y'l\11':i'HJ'Vl;J'HlJfl 

" 
'Uf19i 22 100.00 'Ufl~ 21 80.77 

N,iiJn~ 0 0.00 Nfl'Uf)~ 5 19.23 



.i:::.v4 vd o v 4, v 

'U'i'lffl ff1-.lfi1,l1,IVI illflvl (n'ii18-!IU1 - ..... 1,lfl-!llU) 

' 
11-.lfl 1 fi1-.11UUJ 2567 

d 
~n~irmrnrnmrnti~mu (Occupation Vision) 

~ V ~ ~ 

~n~1'1fflt.1~1'11t.l':i~UUfltllJ'Vi11~tl':i (Vision Test) 

'ill'lflUflU ti d " d I tl'll''lf'l-!91 'ill'U1UflU 1tl0i1ciiuii 
g/ t 

26 100% r:i~n~'Yl~'Hl.1'1 
g/ t 

25 100% r:i~n~V1~111J,1 

'Uf191 6 23.08 'Uf191 4 16.00 

fi,itln9i 20 76.92 fi,itln9i 21 84.00 

■ un~ ■ ur11ii 



.q .C..GJ..C.. Gld'oa., .d' 9J 
m.1-u : 1ffl!l'l'1 ff'U1i'U'U'fl ~,n~ (1Ml.lti.:im - 'l111mu) 

~.:J~ll'U1JlJ1~1V : ':i1V.:J1l..lf-H'lfl1':i9l':i1'il~'IJ.f1Wl iJ 2567 

911lJ~ 1J1ll'vi ffl..11iU'I..I~ ,hn~ (mi'.lti.:iui - 'l111rl'1t.1) Ml.lt1'1Jtnll.lH11.:i1'il 11fh.:ivw11J1l'lfl''IJl1'll'fln'il~'IJ.fll'l'lhrnuwtl'm1u 

'1Jtl.:il11'U 1rlt11'U~ 1 1l'U11fllJ 2567 Y11.:J 1 H'l'lV1'1J1l'lfl''IJl1'll '1Jt1llf il~l'lfl1':i'fl'J1'il~'IJ.fl1'1'lfl.:J':i1Vl'l::1ifo~~tl 'hJtl 

!II 
f-H\fl119'111il 

' l'IJ19'111il 
0 ., "' 

un~ un~ N~unfi N~un~ t'll~1Jfl 1U.lfll19'111il 

(1ltl) (1ltl) (%) (1ltl) (%) 

1 9l':i1'il'j1.:Jfl1Vi11u1~vll'l'll'1V (Physical Examination) 48 14 29.17 34 70.83 

., .... 
2 IM'l1l':iVY1n.:it1m::'IJ'IJ~'ilfltll'l (Chest X-Ray Digital) 48 34 70.83 14 29.17 

3 
J d '" 

~'i'l'il'l11fl'l11Jff1J\j1W'UtNl1J~Hltl~ (Complete Blood Count) 47 45 95.74 2 4.26 

4 9l'J1'il'Uffff11::ll'IJ1JfflJ\jHU (Urine Examination) 48 40 83.33 8 16.67 

5 'fl'J1'il':i::fl'IJJ1911ft 1u1nfJ~ (Fasting Blood Sugar) 47 34 72.34 13 27.66 

6 9l':i1'ilfl1Hii.:i1u'IJt1.:i1'fl (BUN,Creatinine) 47 46 97.87 1 2.13 

7 9l'I1'il':i::i'Um~~1fl-I ':ifllfl1l'l (Uric acid) 47 42 89.36 5 10.64 

8 9l'I1'ilm':i::fl1J ,'IJlJ'U 1 u1nv~ (Cholesterol) 47 15 31.91 32 68.09 

9 9l'J1'il'tt1':i::i'IJ1'1JJJ'l..l1l..llnV~ (Triglyceride) 47 36 76.60 11 23.40 

10 11n'ilm1::i'IJ i'lllJ'U 1u1iit1~ 'IIU~~ (HDL-Cholesterol) 47 46 97.87 1 2.13 

11 \Pl':i'l'ilm':i::i1J1,niuh1t~V~ 'JIU~ 1ll~ (LDL-Cholesterol) 47 40 85.11 7 14.89 

12 9l'J1'ilfl1':ifi1il1'U'IJV.:J~i'IJ (SGOT) 47 40 85.11 7 14.89 

13 9l'J1'ilfl1':ifi1.:J1'U'IJV.:Ji'IJ (SGPT) 47 39 82.98 8 17.02 

14 9l':i1'ilfl1':iviH1'U'IJfJ.:Ji'IJ (Alkaline Phosphatase) 47 46 97.87 1 2.13 

15 9l'I1'ilfflJfiO.fl1'1'l1.fo~ (Lung Function Test) 37 34 91.89 3 8.11 

16 \Pl'J1'ilfflJfifU11'1'lfl1':i Mou (Audiogram Test) 45 38 84.44 7 15.56 



.,j 
i·rn.:i : iY1tlr-H'lmrnn11"f'llt1wnh::iiil 2567 

.ell Q,Q.I c:lt, QI r/o QI 4 I ,, 

mn-A : unn1 ff'Uli'U'U91111n,1 (111J.rn.:im - 'lfl1'1.Jl'U) 

~.:J~ll'U'l.n.Jl~1V : 'l"W.:Jl'UN1'1fll'l"9l'n11'il''llfllV'I iJ 2567 

9lllJ~ '1.J'hi'Vl ff'Uli'W'U~ i1n,1 (lll;jo.:iui - '1f11-rl'1u) MlJO'I.Ji'l1llJH11.:ii11i11"h.:iV'IVl'I.Jl1'1i'!'lll1'1f9l'n,J'!l''IJfllV'l1H'n1JV'l'Wf1.:Jl'U 

'IJO.:Jl1l'U 1rlo1u~ 1 1l'U1li'llJ 2567 'Vll.:J l'j'.:JV'IV1'1.Jl1'1i'!'lll1'li 'IJOU{.:iN1'1f11Hl'n11"J''llfllV'li.:J'l"lV1'1::1;u,1~01tltl 

' 0 ., ... 

tll~'UTI 

17 

18 

1ltlfll1~11{) 

cj 

9l'n11ffmrn1V'lmrno.:imu (Occupation Vision) 

QI ~ c:lt, ,,. 

9l'n111,tffW911"1V'l"::'I.J'I.Ji'IOlJV'l1l910'l" (Vision Test) 

'UWl!V'l'V1Ufi919l'VNff 'l"::11 'j,11.J 

., ~ "1 ., ,! 
'UWIIV'l'VW'I.J91Hl'U flff'Vlli 

., .. ., 
'UWIIV'l'VlVijrnm ~1'11'l"l1'li'lf 

Q ,,. e, c:lt, QI d, QI 

l'Vli'l'Ui'lfll'l"I! V'l'VlVltt\j.:JOfllJlV'lff ! ff{)J'lfV1'l"l 

ii 
Ntlfll1~'ni'I 

l'IJ1~11i'I 
tfo9i tlo~ N~uo~ N~uo~ 

(1ltl) (1ltl) (%) (1ltl) (%) 

45 5 11.11 40 88.89 

40 5 12.50 35 87.50 

.. , • I "' "' !1'1'1.1'Vl 'I.Ju'l"::flO'I.J1'lil'lfV'll1'1fmrn 39204 
.,,, 

!!V'l'YIV':j9l'l"111 

m'll~imh::no1J1'!f1<uV'ln'lfnnlJ 39469 
.,~ .. 

!!V'l'VlVHff 

.. , • I "' ., 
!1'1'1J'Vl 'I.Ju'l"::flO'I.J1'lil'lfV'll1'1fmrn 40920 

., .. ., 
l!V'l'VlVOl'li111'1ffYlff~'l" 

i'I.J01.Jt\jl91!1'1'1J~ 'Vl'U .9521 
c:lt, ti gJ ... l c:lt, ~ 
11r1n::ltN1'1'V1HltO.:Ju{)'I.J~fll'j 



. .., ..,. .., 
TU't1 1 fiU1ltUJ 2567 

9l'.i1\l-i1-:mwi1 iiJhwuvn1~ (Physical Examination) 
,f .... 

ltlf1'11!'HJl'l'.i1.:JOfl'.itUU,1\l910"' (Chest X- Ray Digital) 

;Jl'WJ'l-!tl'I-! nfoi1c:iiu~ ;Jl'l-!11-!tl'I-! 1tJoi1auu~ 
'j/ t 

N9l'.i1\l'Vl.:JlUJ,1 
" 

48 100% 
'j/ t 

N9l'.i1\l'Vl.:J'l1lJ,1 
" 

48 100% 

,Jn~ 14 29.17 ,Jn~ 34 70.83 

N,1'1.Jn9i 34 70.83 N,1un9i 14 29.17 

of d a 
9l'.i1\l'l11t111lJfflJ\jHU'IJO.:J!lJf11"'0,1 (Complete Blood Count) 9l'.i1\l'Uffff11tUUUfflJ\jHU (Urine Examination) 

;Jl'l-!11-!tl'I-! 1tfoi1c:iiu~ ;Jl'l-!l'l-!tl'I-! 1tJt111eiu~ 
'j/ t 

47 100% N9l'.i1\l'Vl.:J'l1lJ,1 
" 

'j/ t 
48 100% f:!91 '.i1\l 'Vl.:J '11lJ" 

,Jn~ 45 95.74 ,Jn~ 40 83.33 

N,1'1.Jn~ 2 4.26 N,1'1.Jn~ 8 16.67 

1lr1~ 



..::.u.::::.. QJ d O CV 4 ' ii 
1.J111fl fft!fit!t!\ll i)lfl~ (l'ttt10·:.U!1 - 'Vl11.Jlt!) 

' V -"I V 

lt!fl 1 fit!llfltl 2567 

1t'n\ll:::irn.h111~ iiH~tl,t (Fasting Blood Sugar) 1111\lfll':il11-:JllJ'Utl-:J 111 (BUN,Creatinine) 

\1l'U1'Ufl'U 'U d <1 d I 6'U"ll'U91 \ll'Ul'Ufl'U 
'U d <I d I t'l 'JICll'U91 

,, t 
47 100% ~11'n\l'l'l-:J'ttl.J,1 

" 

,, t 
47 100% ~11'n\l'Vl-:J'ttJJ,t 

un9i 34 72.34 un~ 46 97.87 

fi,1un~ 13 27.66 fi,1un~ 1 2.13 

i.Jn ~ 

., .. i ., 
1tn\l1:::,11Jm,1~H1- Wllfll'VI (Uric acid) 

\1l'U1'Ufl'U l'Ut1i1fu9\ ,11'U1'Ufl'U l'Ut1il"W'U9\ 
,, t 

47 100% ~1111\l'Vl-:J'ttl.J,1 
,, t 

47 100% ~1111\l'Vl-:J'ttl.J,1 
" 

un~ 42 89.36 un~ 15 31.91 

fi,1un~ 5 10.64 fi,1un~ 32 68.09 



CI.VCI. udou ,l!l f ii 
u 'ill fl iru fi u u (11 m fWI ( m mH u 1 - ,in mu) 

' 
1Un 1 fiU1lfUJ 2567 

~n~ml'l'l1..:J1lJ'lltJ..:Jiu (SGPT) ~n~ml'l'l1..:J1lJ'lltJ..:Jiu (Alkaline Phosphatase) 

tll'U1'1-!fl'U ti d " d 1 tmcisuvi tll'Ul'Ufl'U 1tlv1,.;uP1 
" t ~m1~Vl..:J'l1ll~ 47 100% " t ~~n~VI..:Jllll~ 47 100% 

tln~ 39 82.98 tln~ 46 97.87 

fi~tln~ 8 17.02 fi~tln~ 1 2.13 

■ iimJn;, 

~n~n-mrnmvt'Utl~ (Lung Function Test) ~11~n-mrnmvtm1iruiu (Audiogram Test) 

tl 11-!1 'I-! fl 'U 1tl011,uuP1 tll'Ul'Ufl'U 1tl011cvuP1 
" t ~~n~VI..:J'l11J~ 37 100% " t N~n~Vl..:J'l11J~ 

" 
45 100% 

tln~ 34 91.89 tin~ 38 84.44 

fi~iJn~ 3 8.11 N~tln~ 7 15.56 



~CV.::::. CV d O <LI 4 ' ,., 
lJ1ll'fl iYUfiUUVI illflvl (l't'iiJO-IU1 - 'til1lJlU) . 

1Ufl 1 fiUllfUJ 2567 

91'l"1\l'l1ll::~1J1'1llJUhu~v,i (Triglyceride) 

\1l'U1'Utl'U 
tJ ,i .. ,i 

1 t:l'Jl"ll'U91 \1l'U1'Utl'U 1U81l<V'U;\ 
,, t 

47 100% fj9ll1\l\'1.:1111J~ 
,, t 

47 100% H9ll1\l\'1.:J111J~ 
" 

'.Uf191 36 76.60 '.Uf191 46 97.87 

fi,1tln9i 11 23.40 fi~,Jn9i 1 2.13 

■ rimJn~ ■ ri.l iJn~ 

\1l'lfl'Utl'U 1u811ciiu;I \1l'U1Utl'U IU811CVU;\ 
,, t 

fj91'l"1\l\'1.:J111J~ 47 100% 
,, t 

fj91':i1\l'¥1.:J111J~ 47 100% 

'.Uf191 40 85.11 '.Uf191 40 85.11 

;:i,1,Jn9i 7 14.89 fi,1,Jn9i 7 14.89 

iJn~ ■ ri.l iJn~ 



.te:t.v.te:t. vdov 4, S., 

tl1'lfYI iTUfiUUVI 1llfWI (l'ttit8.:IU1 - ,inmu) . 
1Ufl 1 fiU1ltlit 2567 

d ~n,nrnn fll'Yifll'HHJ.:Jlll'U (Occupation Vision) 
~ V ~ ~ 

~n,n~rn'1'.19llf!1!Jl:::1.lmHJ1J'Yi11~t:i'I (Vision Test) 

\11U1UflU nfo~l'-tiU~ \11U1UflU 1tl0~1<iu~ 
,, t 

45 100% r:i~ :mn1.:i Mllfl 
,, t 

40 100% ~~'n,J'Vl.:J'l11Jfl 
"' 

t.ln~ 5 11.11 t.ln~ 5 12.50 

Fifltln~ 40 88.89 Fi'1tln~ 35 87.50 

■ ur1~ • il~tlr1~ • tlr1 ~ • ri.i tlr1~ 
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