
V I 

"il tJ'31U r.J 61 fll"i'Uij'UGiGJ13-U-f 1Gl"ifl1"i'U el'3tlU U61~Um°lJ r.J 61 fl"i~f11Ja1 u 1~ Jaa.J 

a Q,I 

t~e1u nua1au 2567 

' a I 'JI 

t 'W el el GI ffll1 fl"i"ia.J fl el i;l"i11 
q 

t.h~'t11UUOl'jl,i;t"lJ~ 33719/16462 

.... Q)' - .... Q)' 0 Q,I 

1J"i'Ml1 f>Hi1'WlftJ '\llfl~ 

O O 4 CJ CJ ,.,.., 

011'Uitf.J1~0 el1tflelU-leM q)-3Vl1Glel01'lG101tl 
'I 'I 

ivithlvia 
\J~U'tl la.Jti--2 t~u lneJtn~un Ae1wzir:utnuoi' ~1nG1 
22/35 'llatlfllm1vrn~'in 7 uan 4(UTIU'ITu11'1f1) LL"1rHn1n:1nn L'll01\Jl-1n::u n1-1mvu1'1'11um 10240 

t't11ivof 0 -2187-0908, 081 -657 -3909 ln·rn11 0 -218 7 - 0908 



Mining Environment Consultant Co., Ltd. 
"""-"1..,: G:r"f I.I tf "-" tfO"-" 

1J "iti-YI 3J "" Le)" n,. e) 'M,La.J "YI ~ el 'M,'1iiHL YI 'M,G} ,n n ~ 
22/35 'lflltln'l~Ltwm7on1 7 uun 4 (tl'1'"R1'"TI'l!1) u'!J1~i1lllJ1n L'!lfltn~n:il n;~l'Yl'l'llJ'll1'"m 10240 

1mti'l'l '1' 0-2181-0008, 0816573909 1mff11 0-2181-0905 

14 a.mnr1a.J 2568 

~ ' 
'WW-.l~'el'U1JtJU'1l'elfurn-.1rj1 u1-,;Vl 1a.Jil-l bi'W1'l1'eltm!uvr rl'el'W8n~bbVl'Wi ~1n~ bU'W~4'~Vl111tl-.l1'W~~ 

n11tJ5u~ (;113-Ja.J 1 (;11n11U'el-.lfl'W bb~ :;Lbnl"ll ~ ~ n1:;V11J~-.l bb'l ~~'e)a.J bb~:;n11~ ~ (Pl 13-J (Pl 1'l'°l~'eltJ '1 run 1l'l 

~-.lbb'l~t'ela.J 'i:r11..:in11ma'.l'el-.l bd~'W~(;l~1,,.,m1a.J'llil~~'Wbb'el'W~1-ni b~'e)~(;l~1,,.,n113-Jri'el~½'1-.1 tJ1:;V11'W1J[J11L~"ll~ 
' ~ ' 

33719/16462 t.h:;~1b~'el'Wfl'Wtl1tl'W 2567 Ltfori u1-,;Vl ~~1~'ntl ~1n~ 8n-.l!Pl-.l'eltj'Vl~11J~~11n 'tl1Lll'elba'.l'el-.l 

4'-.1wr ~'ell,11~(;1 t1 L~tli'.J b91m!1~ erb'1J11'la.J(;l1'l'°l,j b'"111:;t.fa~:;4' ~V1111tl-.l1'W~-.l{l 
q ~ 

.., c=, CV I 

en mJ 91-J'el t11.:i 
<U 

' ~ tr .., ii 

'W1tl!J3-l1'WV11 ~'WbLn'J 

~'el-.1t.lfiu'1i n11,h:it¥u~'l'W~1 n~ ll~ rl'el'W8n~ Lb[Jl'W'Vl b~"IJVl:; bUtl'W 'l-241 

~'el-.lt.lfiu'1imm1-,;Vl b'fl'WL'l1'el'Wba.J'W'Vl Lb'el'Wi bL~tJ'el11(;l'eli ~1n~ b~"l]Vl:;bUtl'W 'l-029 

.,..., 0 

e.i~ "1'Vl1'i1!1.:11'1J 
<U 

/ 



tll'i'Uty 

m 'i u ru 'i u 
UqJ 

tll'i 'LI ty m 'i H 

' "' 1J'Yl'YI l 

' "' 1J'Yl'YI 2 

ct 
1J'Yl'YI 3 

1J'Yl'Ul 

l.l 

1.2 

1.3 

tll1'Uty 

1'11lllli:h..11J1'IHMfll'j,J~'l'll'.ilfMl'U 

'.iltlft::::l~fJ~'Utl.:J im .:Jfll'.i 
' ., 

1.2.1 'Vii.:i im.:im'.i 

1.2.2 fll'.i~llil'U.:Jl'U i~mr1l'U'Ut1.:J im.:ifm 

1.2.3 ifniJru::::m'.i1;'Vi~wnv'l'U im.:im'.i 

o ct. .cf. a d 9J 
W·-l'U fll'j~ 11 'U 'U fll '.i l'Vltl\91~\91 llJ\91 '.i 1'iHrn 1lfJ\U mmY .:JI! 1~fttl lJ 

fll'iYl'i10tltl1Jfll'i'Ufl'ITTl~UU-ll~'ifll'i'UtHfl'l..!Ut'l::::Uo'1'UHt'lfl'i::::'Yl1J~..:Jll1~~fliJ 

2. 1 

2.2 

2.3 

3. 1 

3.2 

3.3 

Hft fll '.i \91 '.i 1'il fft11J 

ff1'U Hft fll'.illl'.i 1'ilfftl'U 

fll '.i\91'.i1'i11~fJ\Ufll'Vltll fllfl1'Um '.ifJ lfllfl 

3.1. l fll 'J~llil'Ufll '.i 

3.1.2 Hftfll'.i\9l'J1'i11~fJ\Ufll'Vltllfllfl'l'Um'JfJlfllfl 

3. l.3 ff1'Ufff1fll'.i\9l'.i1'i11~fJ\Ufll'Vltllfllfl'l'Um'J fJl fllfll~fo'U f1'UfJlfJ'U 

2567 

3. 1.4 ff1'll1mvrn'Vivumrn'.i1'i11~tJrum'Vlt11mfl1'Um'.ifllfllfl1mh.:i 

~ ~l'UlJl'il'U f.1-~'U 'il~'U'U 

~ d "' 
fll '.i \91 '.i 1'i11~1'111 lll '.i 111'1::::'VlflVll.:Jft lJ 

3.2.1 fll'.i~llil'Ufll'.i 

3.2.2 i:--lftfll'.i\9l'.i1'i11~ 

3 .2 .3 ff1 'U i:--lft fll '.i \91 '.i 1'i11~1'1111Jl1111 ft::::vifl'Vll.:JftlJ '1 'U1$it1'U f1'UfJlfJ'U 

2567 

'j :::; ~'lJl~fj.:J 

3.3. 1 

3.3.2 

0 "' fllrnl!'U'U fll '.i 

i:--lftfll'.i\9l'.i1'il1~'.i ::::~'UlfffJ.:J 

jJ ,nn 

I 

m 

m 

1-1 

1-1 

l-1 

l -1 

1-3 

1-3 

1-3 

2-l 

2- 1 

2- l 

2- 1 

3-1 

3-1 

3-1 

3-2 

3-4 

3-4 

3-9 

3-9 

3-9 

3-9 

3-12 

3-12 

3- 12 

M INfNG ENVIRONM ENT CONSULTANT CO., LTD. I MM_S3: SILAPICHA l/2024/S EP/CONTENT.DOC 



3.4 

3.5 

3.6 

3.7 

3.8 

v;J,/11 ffa1'tvit1 ti1llA 

~ 

'HUl 

3.3.3 ii-1'1.ll}-H'lfllHJ'j1,J1~'l~i'lJlflfJ-:!
1

h.J1$Jt1'Ut1'UfJlfJ'U 2567 3-13 

3.3.4 ii-1'1.l1Ufo'lJlvifJ'l.Jfll'j\,1'j1,J1~'j~i'lJlflfJ-:Jl'U'M1-:J~Nl'U1Jl,J'UO-:JU1lVU'U3- 13 

QI ~ ~ 
fll 'j \91 'J 11l1~m-:Jff'U ff~l 'Yl tl'U 

3.4. 1 

3.4.2 

3.4.3 

rrn~11ut.1m'J 

QI d, ~ 

rHH17 ':i\91':i 1,i1~m-:iff'U ff~l'YltJ'U 

ii-1ilNilfll'J\91'j1,J1~ll 'j-:Jrl''Uff~l'Vl'e)'Ul${tl'U t1'UfJlfJ'U 2567 

3 .4.4 ii-1 iJ1ill fJrnvi fJ'lJ m 'j\91 'j 1,i 1~m1:i.J &'U ii-~1'VltJ'U 'l'U oii1-:i~ Nl'UlJl ,J'U 

0-:iu,ivut.1 
., 

rJ t\Hll l'fU 1 

3.5. J 

3.5.2 

3.5.3 

3.5.4 

3.5.5 

fll 'J~ll'U'Uf)U 

~ ,r ~ 
Nil fll 'J 11m 1~'11f:JW fll'W'Ul 

ff1 iJ Nil fl1 'J 1lfl 'J 1~11f.J ti! fll'Wtii ~1~'U l 'U1$Jt1'U t1'UfJlfJ'U 2567 

ff1 ilNilfll 'J11m l ~11fJWfll'Wl11 'll,j'~'U l'Ul${tl'U t1'UfJlfJ'U 2567 

ii-1 il1 ill fJ'lJI vifJ'lJ fll ':i \91 ':i 1,i11ri ':i 1~11f.J ru fl 1wJ 1 'l t.1 oli1-:i~ Nl'UlJl ,it.1 

0-:iu,ivut.1 

r:irumwm mrr'l 'U fffll'U il 'l ~ nt1 'lJ m ':i (~ ~i11Jriri il) 

3.6.1 fll 'J~ll'U'U fll 'J 

3-18 

3- 18 

3- 18 

3- 19 

3-20 

3-22 

3-22 

3-22 

3-23 

3-23 

3-24 

3-30 

3-30 

3.6.2 Nilfllrn ':i11l1~f1Wfll'Wtllfllfl'l'U fffll'Uil 'J~f)t) 'I.Jfll 'j (~~\911'lJflflil) 3-30 
q q 

3 .6.3 ii-1 iJ Nft m m ':i 1,i1~r:iru fll'W t11 mrr'l t.1 mnt.1 il 'l ~ n t1 'lJ fll ':i (9i~ IP111Jflflil )3-30 

3 .6.4 fll ':i I ill fJ'lJlvi fJ'lJ Nil fll ':i \91 ':i 1,i i~r:i ru fl l'WtJ 1 mrr'l t.1 ii-o l'U il 'l ~ nt1 'lJ m ':i 

<~~i 11.Jririil) 'l t.1oii1-:i~ Nl'UlJl ,J'U o-:iu,i vu'U 

'l~i 'lJlft fJ-:J ('IJ111tU ~ 'U~iJg 'lJ1i-:J l'U) 

3-32 

3-34 

3.7. J fll 'J~l l'U'U fll 'J 3-34 

3.7.2 Nil fll ':i\91':i1 1l1~':i~~rnti' fJ -:i ('lJ111ru~t.1~ '1.l g 'lJ1i-:i1t.1) 3-34 

3.7 .3 ii-1 ilNilfll ':i\91':i11l1~'l ~i rnti'fJ-:im~fJ 8 '171 im'lJ111ru~t.1~ '1.l gilli-:i1t.1 3-34 
I I ~ I 

3.7.4 1illfJrnvifJ'lJN'1f17';i~'J11l1~';i~~ rnti'fJ-:im~fJ 8 i'1 im'lJ111ruvit.1vi 

il g111i-:i1'U l 'U'M1-:J~ Nl'UlJ l ,J'U 0-:JU,JV'LI'U 

'j ~~ 'lJlftfJ-:jff~ff lJ (9i~IP111Jflflil) 

3.8.1 

3.8.2 

3.8.3 

0 "' fll'J~ll'U'Ufll'J 

Nil fll 'j \91 'J 11l1m ~i 'lJI ftfJ-:Jff~ fflJ (~~\9111.Jflfl il) 

ff1 iJ Nil fll 'J \91 'J11l 1~':i ~i'lJlftfJ-:Jff~ fflJ (9i~IP11'1Jflfl il) 

3-35 

3-37 

3-37 

3-37 

3-37 

3-38 

M INING ENV IRONMENT CONSULTANT CO., LTD. II MM_ S3: SILAPICHAl/2024/SEPICONTENT.DOC 



3.9 

"' fllflN'U'lfl'YI I 

"' fllflN'U'lfl'YI 2 

"' fllflN'U'lfl'YI 3 
' "' fllflN'U'lfl'YI 4 

"' fllflN'U'lfl'YI 5 

"' fllflN'U'lfl'YI 6 

"' fllflN'U'lfl'YI 7 

"' fllflN'U'lfl'YI 8 
' "' fllflN'U'lfl'YI 9 

"' fllflN'U'lfl'YI IO 

"' fllflN'U'lfl'YI 11 

"' fllflN'U'lfl'YI 12 
' 

~ 

f)11~1t'U'Un7'Hl1.:J~'e) 1tl 

., 
v a ct .ct ii ti~~ .q d 

'11Wltl'fltl1"tlJlYl'U'U'Yl:::11Jt1'U'11fl-.:J {11JYlfl1'i11fl'il:::'111flfl'll'U 

.c:i. d ~ ii 
'i ltl-3 l'UN fl fll'i'll fl'j 1::: '11fl om l'V'I i;Y-3111 YI fl fl lJ . 

.,,: II 

lllYI 'if l'U fJ Wfll'Wi;Y -3111 Y!Mll 

.ct " J a 
lflfli;Yl'ifll'ii;Yfl'Ul'YltllJfl'lllltlflYltl-:J'Utl-.:Jlfl'ifl-:Jlltl 

" 
'i ltl-:Jl'Ufl l'i~'U'W i;Y fll'W~'U~ fl1 'iflll '11ii 0-3 

" ., ' -'11. Q.I QJ' , 91 a «:::1 a , 
flfl-:J'Yl'UIHl'i:::1-:Ji;Y'Uill'V'llll:l:::flfl-.:J'Yl'U'W\,ll'Ul'l1ll1Jl'U'i01J'W'U'Yll'Hllfl-311'i 

Q Q Q 1U 

.ct ' ' ~ ' ~ fll 'i lJ i;Y'l'U 'i1 lJ I 'U fl Wtntll '11 fl 0 'll ll'll 'U . 
'iltl;fl'Wii'fl-:i1u1ul10-3~'U 

NflYl'i'l'll~'Ufll'W'Utl-.:J'WUfl-.:Jl'UU'i:::~,iJ 2567 

11a-.:irnm'ifl fl'lll'nfl'Ufl~'U0-:itl1 :::'ll1'llu~ii~a ifl1-:im1tl1:::~1il 2567 

11it-:ii'r01tl~t1u;011~11n 

3-41 

Nl-1 

f-12-1 

f-13-1 

f-14-1 

f-15-1 

f-16-1 

m-1 

f-18-1 

f.19-1 

Nl 1-1 

i:-112-1 

fllflNU'lflTI 13 mv11m1i10-.:inu11fl:::111l'i'UNflm:::nua-.:i1nY1ilm.1 Ufl:::mv11m1~Y1v1rnv111uiJ01J Nl3-1 

1-1 

3- 1 

3-2 

3-3 

' "" II 
fJWf11'Wi;Y-3111Ylfltlll 

i;Yl';i1Jtyjtl 

QJ ~ ii 
Uff~.:J~~'fl1Til1~fJtllflWlff.:JU1~J;l'eJlJ 

m1vJtillarn'fieJ'IJf,li;lf)11'fl11'il1~fJtllfll'WtllfmY'l'Um1eJ1f11i;yl)1t1tuffl'WmY.:iCJJW1:::'IJl'l'l 

J,'Yj1'U'lh.:i~~l'UlJl'il'UG.:J'U'il~1J'U 
OJ Q O QJ I QJ .:::t QJ 

Uff~.:JUrl'Uvl.:J'Vlffl'll.:JJ;llJ 'Vllf111m1'il1~1 ::: lf11.:J1'U'Vl 27-30 f1'U{Jl{J'U 2567 

3-4 m1vJtillarn'fieJ'IJrli;lf111m1'il1~1:::i'UtffeJ.:Jm~eJ 24 '!T1 llJ.:J 3 1'U~'elt~tl.:J1J1t1tuffl'Uf1 

ff .:iCJJw 1 :::1Jl'Vlll 1w 'l u oii1.:i~ ~,u lJl'il'U (i.:iu 'il'il 11 'U 

3-5 

q q 

m1 till arnvi eJ1JrlJ;l f111'fl11'il 11fl 11::: '11 rJtll mwtl 11.foi f1'fl ::: f1'el'U 1 uiu ~ i fl 1 .:i m11 u oii1.:i~ 

~l'UlJl'il'U G.:J'U'il~lJ'U 

3-6 m 1 till arnvi eJ'IJ rll;l m1'fl11'il it m 1:::'11 rJ 01 .fl 1wl11u-v 1J w11 J;l ri1,! n ff .:iCJJw 1:::1J1'1'll1 l'Yj 'l u oii1.:i 

II 
'11'Ul 

1-2 

3-3 

3-6 

3-11 

3- 15 

3-26 

~~1um'iluG.:iu'il~11u 3-28 

3-7 Uff~.:J~~'fl11'il1~fJfll.f11Wtl1f11fl'i'Ufff:J1'U1.h ::: n'eJ'IJf111 3-31 

3-8 Uff~.:i~~\ll11'il1~1:::irnna.:i'lumnmh ::: nti'I.Jf111 3-31 

3-9 Uff~.:J~~'fl11'il1~1 :::irnntJ.:i~~\91TlJflflJ;l'IJ1ntu h.:i ill 3-3 1 

M INING ENVIRONMENT CONSULTA T CO., LTD. Ill MM_S3: SILAPICHAl/2024/SEP/CONTENT.DOC 



3- 1 o 1ill u'IJl'Viuui:-.n,mrn'j1ro1'~i'Jwflwnnmfl'ium11inh~ frnum':i c;~i11JflflM 1u'li1.:i~ 

Hl'UlJl'il'U G.:i1fovuu 3-33 

3-11 

3-12 

.,; 
~TH-1YI 

I I 'JJ I 

lllifJ'IJl'ViUmmf1m,n1'il1~'j~i'IJlfffJ.:Jm'iiu 8 'lf1 !lN (Leq .8 hr) u1t1t1!-W'U'Viui)u1J.:i1'U 

m whill u'IJl'Viurn-mmH1'j1'il1m ~irntru.:in~ft:1.J (~~i11Jflfl '1) iu'li1.:i~H1mnrou 

i.:iuro~uu 

.,; 
'IHl~TH-1 

3-36 

3-39 

!/ 
'11Ul 

1-1 fl1U':ilfJ'1 ~1VfJ~fll'j;~~lllJ\ll'j1'i)ftel'IJl'.]Wfll'W~.:Jll1~~ellJ !flHfllH'lll'ni'.iel.:Jll'.ill'U 

'Qll'lflll1f1'j'j:I.J'lf'U~M'Ullel'U~!'li~ 1'V1el'Qlllftl'l1f1'j'j:I.Jf)elflf N U'j ~ '\lll'U'U\ll'jlft'lJ~ 337 J 9/ 

16462 'lJel.:J'IJl'l:l'\11 ff'1TVHU ~lf1~ l-4 

2- J NMl rn nroneiu fll'j u gllii1111 :um111 rnnif ei.:i n'Wlm~utfl 'lJ i:-m m ~'l'l'IJ ~ .:iu 1~~ei :u 

2-2 

3- 1 

1 fl ':i .:i m ':i l'l lrn :uei.:iu i liu ~111 m11 m ':i :U'lf'W ~liuueiu~ i 'Ii~ 1'V1mi111 m11 m ':i :u rieinf 1-:i 
. " . 

U'j ~ '\111uu1om'1'll'Vi 337 19/ 16462 'lJei.:iu11'i'l'l ff'17~'lfu ~1n~ i.:iml'Vi~1u'1mron 
"' q 

0 ~ a., Q./ .Q " 

elllflell:I.Jel.:J 'i).:J'l11~~111':i~lllt1 

lJl\11':i fll ':i;~llll:I.Jlll':i1'ilffel'Ui'JW fll'W~ .:Jll1~~el:1.J'lJel.:J Im .:Jfll':i 

N'1f1l'j\ll'j1'il1~1'.]Wfll'Wellfllfl'l'U'IJ':i 'j fllfllfl'i'Ul~el'U fl'Ufllfl'U 2567 

2-2 

2-20 

3-2 

3-2 u n~.:i fll 'j iill u'IJl'Vi uu N'1 fll ':i m 1,ii~l'.]W fll'Well mfl'l 'Um 'j u1 mfl'1 u'li1.:i~ Hl'U m rou 

i.:iurovuu 3-5 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

3-9 

3- 10 

3- 11 

3-12 

3-13 

Q.I d .Q l Q.I ..d Q.I 

NMl'j\ll'jl'iJ1~fl11:I.Jl'j1ll'1~'1'1fl''l'll.:J'1:I.J 'j~'l111.:il'U'l'l 27-30 f1'UfJlfJ'U 2567 3- 10 

N'1fll':illl'j1'iJ1~'j~i'IJlfffl.:J1'U'IJ'j'jfllfllfl'i'Ul~el'Uf1'UfJlfJ'U 2567 3- 12 

iill u'IJl'ViuuN'1fll'j~~1111:u111'j1'iJ1~'j~i'IJltru.:i 1u'li1.:i~H1umrou G.:JU'il'il'U'U 3-14 
q 

u1:Y~.:JN'1fll':im1ro1~11H,Zun~1vieiu'lJei.:i 1m.:ifll'jl~vunuuwu 2567 3-18 

1ill u'IJl'ViuuN'1fllrn':i1'il1~m .:iiun~1vivu 1u'li1.:i~ Hl'UlJl'il'UG.:JU'ilVU'W 3-2 1 

~ do., , ~ .Q cl Q.I Q./ t ~ 

llfl~.:J11i fl7W1'1J\11 1elf.J l.:J 11ifll':i1lm 1~'11 llft ~ fll 'j'jf1'Jflflfll'W\111tlfll.:J'Ul 3-22 

N'1f11':i1 lml~l'li'JWfll'Wtl7~1~'Ui'Ul~tl'Uf1'Uf.JlfJ'U 2567 3-22 

N'1 fll':i 1 1m1~Mi'JWfll'Wil1 M~u iu1~t1'U nuu1uu 2567 3-23 

iill urn-vi uu N'1 m ':i 111 ':i 1ro11fl ':i 1~ 1-1 i'JWfl 1'Wtl 11foi n111 ~ nvu 1 u lu ~ 1 m .:i m ':i 1 u'li1.:i~ 

Hl'U:I.Jl'il'UG.:JU'il~'U'U 3-25 

1ill u'IJl'Vi uu N'1 f11':i 111 ':i 1'il1lfl ':i 1 ~Mi'JW m'Wtl 111vrn~ rn ff TU nff .:JCJJ'W':i ~u l'l'lil l'Vj 'lu'li1.:i 

~Hl'UlJl'il'UG.:JU'il~'U'U 3-25 

N'1f11';i\,l';i1'il1~1'.]Wfll'Wellf11fl'i'U fttll'U U':i~ f1tl'1Jfll';j (~~i11Jflfl'1) 3-30 

M INING ENVIRONMENT CONSULTANT CO., LTD. IV MM_S3: SLLA PICHAl/2024/SEP/CONTENT.DOC 



vli,1 fionif110111i;r 

3- 14 1m vrn~vrn,m fll'j~ 'J1\11~fJfllfll'VHnmfl''luiYmu1h:;;nvu f11':i (~~i1'1.Jflfli;\) 'lmh~ 

~Nl'UlJl\l'U f.).:J'U\IVU'U 3-32 

3- 15 fH'1f11';i~';i1\11m:;;irnilv.:im~t1 8 '11'1 h.1.:iu111ui~u~u61m.:i1u 3-34 

3- 16 1mvrn~vrn-mm';i~';i1\11~';i :;;irnilv.:im~v 8'11'11:u.:iu111ru~u~u6u1i.:i1u'lmh.:i~ 

Nl'UlJl\l'U f.).:J'U\IV'U'U 3-35 

3-17 f-H'lf11';im1\11m ~irnilv.:iff:;; ff:u (~~iTtJflflri) 3-37 

3-18 1mvrn~vrn,mm';i~';i1\11~';i~irnilt1.:i'ff~ff:u (~~i1uflflri) 'lmh.:i~Nl'UlJl\l'Uf.1.:J . 
'U\IVUU 3-38 

Ml ING ENVIRONMENT CONSULTANT CO., LTD. V MM_S3: SILAPICHAl/2024/SEP/CONTENT.DOC 



' ""' 1J'Yl'YI 1 

0 

1J'Yll!l I 
1.1 r11uuih..1iJl\le)~fll'ii~nl'nfJ~l'U 

1~t1~'il1nM1 ,nj'iHh-w~1n~ ff'11-viiv (U'il~'IJ'W 1~ru~v'Wci}t11il-w111 ii'l'1 ff"1'W'lffJ ~1n~ i~ 

mfl v-1-w 1n~ 12) 1~~11il-w n'il m rn m 1 'Yi1m jjt1~u '.i tt'W ~~ m11 n n JJ'lf'W~'tt'WUtl'W~ lCJi i 1~t1~~ m11 mm 

nt1fl!1~ ~1mh ~'\111'Wu~1m'IJ~ 33719/16462 iit11~1.h- ~m-wu~1 30 il i~u~ i -w~ 23 i-w11flJJ 2564 o~i-w~ 

22 i-w 17flJJ 2594 ~~mv11'ff ~'il1rntl~~11il-w m1'Yi1m"t1~u fo~1 '\117~ 1 m ~m1 ~~ 1~~~~1JJ~ 11'ilflt1t1fJUH1ll'j 

~ ~u1~~t1JJ ~1JJ1it1-w 1 'UU'Wt1i1m.h- ~m-wum i~J-w 1 m ~nn~~ l~J.Jt1t111mv'lM'\111~111 1f '1'1 tJ.Jti~ 1S-w l 1 

1 tl'WlJj''W 'l'1 fl tl'W'lf'1 U '\ll'W \91 ~ 1 f)~ tll'W t17 1f '1'1~ U~ f1£l l'\111~~ l'W ~ ~ll1~~t1JJ11l'W~~ ll'U 'W f11111~'YI 111fJ~l'Wv-1'1f111 

ugt11i ~1JJJJ1~1f111if t1~f1'Wll'1~llti'l'll v-1'1 f1'.i ~'\lltl~ ~111~~ tlJJ U '1 ~ f111 ~~ ~ 1 JJ ~ 11'il fltltl fJ tu .fllyj ~ ~U 1~~tl JJ lfl'W ti 

~ti m JJ~~ m11 m 1 J.Ji-u ~1-wu '1 ~m i'.it1~u '.i U'1 ~ rl1i! f1~7'W 'W ivu 1 mm ~ uv-1-w '1'1 7VjfJlmTi11 JJ'lf1~1m ~ ~ ~u 1~~t1 JJ 

I d ,d 'J) t 
U'1 ~11'W 1v~ 1-w mnv1'1Jt1~'\111111~ nm~ 

11v~1'Wv-1'1mnJg111i~1JJJJ1~1m1ilt1~n'Wu'1~11ti'l'llv-1'1m~'\llt1~~u1~~t1JJ U'1~m1~~~1JJ~11'ilflt1t1 

f,JW fi ll'j ~ ~u d~~tl JJ 1 fl 'j ~f111 'Yi1m i'.it1~U ':i'n'W ~~fll'l1 m 'j JJ'lf'U~'n'Wlltl'W~ lCJi\91 l~tl~~ fll'l1 m 'j JJ f1t1flf N 

u1 ~ '\lll'W 11'~ 1 m'll~ 33719/ I 6462 'IJ t1~111 1f '1'1 ffmwiv ~1n~ 11~'Yi1~1J.Jm~rn11ilt1~n-w1m~un'1'1Jv-1'1m ~'\llt1 

~ ~u 1~ ~ t1JJU'1 ~m~ 1 m1 ~ ~~ rn~ 11'ilflt1t1 v-1'1 m ~ '\lltl ~ ~u 1~ ~ t1JJ~ n 111-w ~ 1 ~ vrl 1,! f1~7'W 'W tfJtllfJll'1~UH'U 

QI .di. " QI .J 
'\ll 'j 'VjfJlf1'.i1i1rnU'1~fl ~U1~'1t1JJ~ ~mfl H'W1f1'\11 13 

' ., 
1.2.1 n~~1r11~n,1 

im~m1'Yi1m"t1~u'.itt'W~~m11mrn'li'W~'tt'WUtl'W~lCJi\?l l~tlfJ~fll'l1mrnnt1flf 1~ '1Jtl~t111f'l'1 Rm 

W'lffJ ~lf)~ i~t1~~11tj~ 8 \llltl'1Hl~f1 flllfitll"tl~ ,l~'l11~~~'j~~t UH'W~.t;iilil1 ~l'\llfl'J.Jl~'jlff1'W I :50,000 'Utl~ 
I I jl j/ I 

n111uvruVlV11111 ri1~116lf~Vl L70t8 1~11-:J 5044 II i~t1dl t i111-:Jtffun1~uu1i-:JV1 634-635 11~1'ut1t1n U'1~ 
q "' 

1ff-wn'i~u-w1-wt1'W~ 1946-1948 mi'1t1 iird't1~i~11JJ~ 298-1-65 i'.i (11.l~ 1-1) 
"' 

g/ I A' .d ')" .Q ")" fl QI QI .Q (/ ~1. 1 
mrnJJ'WlflJ.Jl'Ul\)'l'j'W'\111m~m1 mmrnt~'W'\117~ 1~fJ'\111~1tW'W~'illf1'il~'l11~fJ~rn~tt u~lJJ 

lff'W'\lll~fllfJ~~'j~~t - 'Yllltl! 1'1f1 ('1'11~11'11~U~'W~'W 11J.JlfJ!'1'1J 11) t)~'\lll~lWf1'Ul'Will'IJ"''WlifJ1 l U'\lll~vifl' 

~ ~1'Wt1t1 n 11.l~1mff'W'\111~11"1~11mm'1'1l 104 7 (il1'1J"''W-1~mi-w) ~l'W'Ul'Wilt1l'j'J ~ 'Ul'Wl~'Wm ~~lfJ o~ 

ni mJJ~'j~ 14 1iv1~1fJ l U'\lll~vifl'm'Wtl~lJ.Jlff'W '1'1Nrll'1tl~l.,Ylri h ~ 1:1.l'n'W'Utl~~U'j~ f1tltlf111 'j ~fJ~'\111~ 
"' "' 

• I "' '\" "" ,l .d '\" ~ ~ "' """ ,l .d 'I" • I 
u1 ~mw 5 f11mJJ~1 'il ~ tt~l'j'W'\111m~m1 11m~fJ ~'\lll~'illf1'il~111~~~1~~t1t1~l'j'W'\111m~m1u1 ~mw 33 

ni mJJ~1 (11.l~ 1-1) 
"' 
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fi1'lle1tht m\lumil 3/2553 

'lleN1.Jnt't'l 1im;ia\loft.1 i 1riui 

~ fi1?Jat.l,~'111\l'U~,,l 1;2s62 

'lliH\Jnt'l'I l'llAfl'Uff ~b'li.nJurutf :51ntil 

~ t,.-3ta4ih,1in~tf!•Hn1, 



I 

1.2.2 fll1~l!'U'l-Mlt! 1~a..r1iu,rn~ lr11~fllj 
.Clt,.c!, 0 ~ 

1 ) 1 fi fll 'i mm ii e1 ~ 

" i ~ V'il ;:; \Pi 7 l'U '\,!fll'.i 'IJ m tlfl171J n-h:i'IJ tl.:J'YIU 7 Bench fl17 lJ mu~ f! ;:; 'U'U 'YIU l!'YI lltl .:J iil1 tt ff .:Jlfl'U 
~ ~ 

9) ' t 9) lfl IV I i CV 9/ 
IO llJ\91'.i fl111Jf111.:J'Utl.:J11~1'1 ;:; 'IJ'Uf111.:J !lJ'UtWfnl 10 llJ\91'.i l~Vfl11Jf]lJfl11lJ'17~'lfmJWYllV (Overall slope) 

'Utl.:J'YIUl!'Yilltl.:J iil1nu f)'Jl 45 tMfl'l I~ lJIU~IU~tlf)~'Ulm ;:; 'l"ilfll'.i 1\911 VlJ'YIUl.:Jl'U~ 1Vfll'.il'ill;:; '.i;:;1u~~1v Jack 

Hammer 1m;:; rnBackhoe 'lf'.Wl'Ufll'.iufrn1~-:i11tl'1-:i1u 'Vllfllrn~\Pltt'UU'U 1~v1i'rnrn1;:;11 ;:;1U~'IJ'Ul~ 3 'i11 
~ ~ 

l'ill ;:;~n 7 llJ\91'.i 1~v-:i1h;:; mru 15 ti-:im i~Vtltlf1ll1Jm;:; v;:; Burden 1h;:;mru 2.0 -2.5 llJ\91'.i 1m;:;1;:; v;:; Spacing 

u1 ;:; mru 2.5-3.0 llJ\91 '.i 1i'1\?1Q'.i ;:;1u~ ,~'Wli1Ji1m;:;11t11J ilJl'UV1Ji'WI\PlH1Hff1Jl11tl''U~l"l/~ l'Utl\91'.ilth'U 94 : 6 i~v 

J1m!n mmru~H~t11u1 ;:; mru 18-19 ni~nf lJ 1m;:;mmrum1H1\Plm ;:;1u~1umn;:;1u~u~~;:; fi }-:iiil1nu 
~ q 

11 1 niflnf 1J~m1-:i111;:;~1-:i 1~viuri1-nr~m1v i~u1'11Ji1~ui1m;:;~u1m ;:; v~1 ;:;1u~~1m1nuivM1111J1Ji-:i111;:; 

~1-:J 'Vllfll'.i'.i ;:;1u~1u~;:; I fif-:i i~Vf1tl'Ufll'.i'.i ;:;1U~'i);:; ,1~1,111tl'1~\91'.i1'il\91'.il'l'Wf f1':u 200 llJl,l'j 1m;:; 'ltt~GJGJltUl~fou 

'ltt"h.wu'luf fY:U 500 llJl11'.i i~Vll'.i~i~'illf1fll'.i'.i ;:; IU~1J1 11tU'YIUll'Yilltl.:J 'Yilf1:U'IJ'U1~'1my1n'Uiu 'il ;:; °li' 
I I 'JJ I 

Hydraulic Breaker ~~ Back Hoe 1'ill ;:; m ;:; 11'Vlf1 l~tl~~'IJ'Ul~llii'1'll'U iudt1mi-:i h-:i iiltt'U ;.:JtlQl11.:J'illf1~'Ul1 

im-:inniu'Vll.:J~l'U'VlfY°l'flu1 ;:; mru 500 llJl11 '.i 

2) fll'ilfl1Jfle1~1u~e1fl~'l-m~;:;m1:1ihnnflfll'i')'llmi'.ie1~ 
'JJ ' 'JJ ' 

i~'Vllf11'.itllJf)'fl1J~'Ul1'1,!lJl'YilltJ ,llf11 (Ul) 'IJ'Ul~li'lv'Vi 40 i-:1 ~nu1 ;:; mru 20 llJ\,l'.i 11~ ;:; f;l1Jf)'fl1J 

QJ .::::t ef.d~ .et,::::.. at. ~ 9) C!t. '1 9/ ~ d lJJi d lflt ~ 
1rn;:; 'il~I\Pl'.iV1J'V'l'U'Vllf11Jf1V.:J1u~tin~u11~ ;:;1m,mu (u2) m11ru'Vl1-:i~1u'VlrY \91'\J'Ul~'V'l'U'Vl 20 1'.i mrnrn-:im 11Jmu 

~ 

8 llJl,] 'j 

3) fln1-uJ,1,.m1'i')'lll'Yliie1~ 

iil:u m1 ii'tl 1 imm'V'i1111i'.lt1-:i 1-w t1-:i11~:u m1 ii'J ,~ ~'V'l11J1ffmrnrl 111'1 v-:i iu1'\J\Pll'Yit1t1-:i11-:1 1~t11fa-:i 

fl'Ufll'.i~ -:im;:; 'illV'Utl-:J~'Uf!;:;t)t)-:J~ 1n~t'Ul11l1Jlff'U'Vll.:J'IJ'Ufl .:JIV1ltl' 'U i~v'il;:;~ ~'V'lrnl171J'Utl'U'U~ nf -:i 'lui1-:i~ Hl'U'lJlJ'lf'U 

i~v'ltt~~l1TVJf11'W vmfu1u~:ur-lu111n 

I 

1.2.3 flfl1:JW~fl111~ri~hi1il1a1ulr11~fln 

'flmiru ;:; m 1 'l i'~~umv'lu i m-:im1u1 ;:; nt11J~1vlu~1il~'V'i1mi'.lt1-:i ~1n1Jnt1-:i1u~vn~u ~1n1J 

f)fl.:Jll'.i tivin111 ;:; f1t)'U h-:i iiltt'U ffl'Wf1-:Jl'U lfi1v-:ioi-:i iHciitJlJ lrnn1J1ff~fJUf1'.it\J 11~;:; ~1n1J1111Q'.i ;:;1u~ 1tlmi'u 

1.3 
' " 

nu\Pi1ruu m1~~11111J11111'ilfftl1JfJtUill'V'lff-:i111~ii't11J ff11J11t111ti-:i i~i-:i-u 

fll'i~'i1 •iHYe>1Jm'iui)iwl~rnii1~'ifll'i'Ue1~nuu~:::11fi"1'UH~fl'i:::Y11J~~111Y1l!e1ii i~v'Vl1-:i 

1J 1 ir'Vl~ m mfl'il ;:; ii 1 nu 11111'il fftl1J 1m;:;11 V-:J l'U 'lltl lJ~ f11 '.i ugm 111 llJlJ1111 '.i fll '.i if t1-:Jfl'Ullf1;:;11n'l'IJ H fl m ;:; 'Vl 1J 

\olllJlitl'U i'll'Utl-:JlJl\ol'j f)l 'j <I) ~Ol'Yi'U~ if 'V'lf t1mf-:i1ff'UtlUGJ'Yillrn ;:; fJUff'.i rn i'W m1ui)1J'i 

\ol fltl~'il'Wlff'Wtlll'U ;:; uu 1r11~m111n'l 'IJ1m ;:; m11Pi1ruu m1~v i u 
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.c:\ ~ 9/ n 11 YIYI YI 1i1Y111 mrnu l'lrumv. tl -3111 YI a ei i1 . 
\9ll1'il1~i'JtUfl1'VltJ7f11rr'l'Wm 'H.J7 mrr m1m1111fl ~virrm,rn:u 1 ~irnfl'tM II Hir'W ir~1viB'W i'JtUfll'Vltl1 i'JUUll'V-1 

" 
mmrr'l 'Wtrtll'W'th ~n Bu m 1 1 ~irnft'v-:i !'W irmmh~ nBum1 1m~1~irnfl't1-:i~~i11Jl'll'lfl 'Vlfo:ui-:iiriuNf! 

f11 'i m 1'il1~l 'ITT tl'IJI li tl'U fl'U:IJl \9112}1'W ~ f11'Yl'U ~ l ~ tl~ 11 tlfl ~ 1ti tl~ fll 'i ~~\91 l :U\91 'i 1'il fltl'Ui'JtU fll'V-1 ~ -:Jll 1~irtl lJ i-:i 

\91 111-:Jli 2-2 

f)l'j -umh11unu '1'11-:J'U 1 '!J'Vl~lli fl'l:ll 'il ~ l)~l11'i 1tl-:J1'U Nfl fll 'ju i)m \911:U :IJl\91 'j fll 'j 

i!t1-:Jtl'Ullfl~lln'1'UNflm~'Vl'U~ -:i111~irt1:u llfl~f11'j~~\911lJ\9l'j1'iJfltl'Ul'ltUfll'Vl~-:Jll1~irtl:u~,m'W 2 l'lr-:iii l l~tl 
q 

,l 11fl'Wt1~ t1 m UfJ\91 trTrmn :u~'Wil'Wllfl~ m 1m:i'.it1,:iui llfl~trTu fl-:il'W'W 1vrnt111fl~llN'W'Vli''Vlmmn 11 lJ'lf7~ llfl ~ 
~ -:Jll1~irtl:U llfl~'Yll-11tl-:Jl'U~l~tl1"fo-:i1~t1'Vl'ill'itU l~tl, U 

rlTn i'uuN'W m H111u'U m1~~\917:U\9ll 1'ilflt1Ui'JtUill'Vl~-:i111~irt1:u 'lm ~t1~~11u'W m1'il 'V-1. rr . 2567 

'IJ tl-:J 1 m-:i f11'il111'\1:U tl-:Jll 'j 'tt'U tl\9lfll'YI m 'j:IJ'lf'U ~'tt 'Ulltl'U ~,'If~ I~ tltl \9lfll'YI fl'j'j lJ f)tJft! 1-:J u 'j ~ 'Vl l'U 1J \91 'j lfl'IJ ~ 
• q 

337 19/16462 '1Jtl-:JU11'l'Vl ffi'n'Vl'lftl ~lfl~ llfl~-:i1ii'W\911'i l -:J~ 1- 1 

' ' -=i O .c:\ .c:\ <I:.\ 9J O <I:.\ 

Y111HYI 1-1 lllsl'Uf)11Y1ll'l-fUf)11YIYIYllilY1nOtlel'UfJWillV.tl-3111Ylt'lelil (1~U~Ylll'U'Uf)11) 

' ~ o ~ , <I:.\ <I:.\ <I:.\ -=t\f) d ~ , ii 
'\lel-3 ! 1'1Hf)l'H11l 'ttilel-3111'tt'UelYli;Y1'11f)11 il'ti'U Yl'tt'Ullel'UYI !"IIYI lV.elelYltl1'11011ilf)eli;Y1 H 

q q 

·1.h:::Y11'U'UY111t'l'll~ 33719/16462 '\lel-31Jj'HYI Ht'll~'UU ~lflYI 

.; 'll 'Hl1'11illlUUfll'.! iJ 'VUl. 2567 
'.!ltltll'.!\rl'.!1\l'lvl fl1Ulfl .. ii.v. lUl. 11 .'VI. :I-I.fl. 1:1-J.!J. 'VI.fl. 

I. f,llllflTl'Hl1fl1fl'l'WUJ1U1fl1fl' 2 rtf ~A'l - * -

2. s~irni'hH 2 rtf ~A'l - * -

3. UHff'Wff~tvi 1l'W 
. 

2 rti' ~A'l - * - -. 
2 fl r~m 4. fJ WflTW'W 1 - * -

5.fJ lllfl1Wmrm'1t1n-t11\.IU'.i~t11JUITTi 
. 

2 fl i'~A'l * - - -

6. s~irnihHiimmt1us~n1Jum1 2 rtf ~A'] * -

7. s~irnilu~~~wi,'I.Jflflti 2 fl r ~m - * -

8. fl11~S1~ff1JU"1~1fl11~ 2 rtf~;i'J - * - -. 
9. fl1'l"'U~'l'11'l'1U~7'W•1 2 fl i'~A'l - * -

'ttmmm.1 

u1'!J'Vl 1:uii.:i 1i'W11rn'W1~m1 l'lt1'W'lfflll'Vl'W~ ~,n~, 2567 

* 'li1-:i11rm111u'U m 1m 1'il1mm~i~'Vi111v-:i1'U1 

-

-

-

-

-

-

-

fl.fl. ff.fl. 11 .!J. 

- - * 

* 
- * 
- • 

- - * 
- - • 

• 
- • 
- * 

vi.fl. 

-

-

-

-

-

-

-

-

Vl.!J. Ii.fl. 

- -

- -

- -

- -

- -

- -
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- -
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v'illn ffrnri.VtJ i11tlv1 

' ""' 1JTITI 2 

fll'ivl'i1'lltHl1Jfll1tJ{l1W1vlltltllvl'ifll1ff e1~fl\.U!tl~Htil6ll 

' """' !ii Nil fl'i~TI1Jtl ~H1Yltleltl 

2.1 0 "" 

fll'Jvtl!'W'W fll'l 

fll'j ~~\11 llJl•ffHHHJU fll 'ju Bmi \11 llJlJl\11 'J fll 'j tlt1-:i nuu fl~ u fi'1 'll ~fl m ~'V11J~ -:1111~ ~tl lJ 1 u 'j ~ v~ 

~ 11il mm 1m-:im'.imlim1d ttl!t1\111:Y1l1mrn'1ru~i1uu t1u ~ i "lf\91 
q 

~ I 3,.1 

l'l"l ff~ \111:Yl '11 m rn n ti m 1-:i U'.i ~'Vlll!'IJ\11'.im'll~ 

337 19/16462 'lltl-:J'IJ71J'Vl fffll'Yl'lfV u1n~ 'Vll-:J'IJ71J'Vl~llimfl<'1 i~~ll'Ul!fll'J\11'.i1'ilfltl'IJfil'jUOllil\911lJlJl\11';if)l'J 

"I ~ i~firnu~ H1~v 1~!'lri1tl'n-:i1uu 1vrn!'lufl~u~u'Vli''l"lmmti'.irn1m~~ -:i111~~m.1~-:imr1~mn~ 13 

2.2 f-Hlfll'Jvl'J1'iHH)'U 

'ill f)fil 'j \11 'J 1'ilfltJ'IJfil'jUB 'IJ1! \11 llJlJl\11 '.i fil'j ti tl-:J nrn m~I 1ti'1 'll ~fl m~'V11J~ -:JU 1~~ tllJ 1m~v~~ ll'U u fil'j 

'llti-:i 1 m-:im'J mliti-:iu ii1w.i\11ml1m rn'b'il~-nuutiu~ l"lf\91 
dt I ~ 

l'l"ltlf.J\11 flll1 m 'J lJ f) tJfl'J 1-:J U'.i~'Vl1utl'mm'll~ 

33719/ 16462 'lltl'11J71J'Vl ffftl'Yl'l1!'J Uln~ 1rlt11u~ 28 fll!!'Jl!'JU 2567 flllJl'Jtlfl1U~ftfll'j\11'J1'ilfltJ1Jl~~-:i 

'Jl!'Jft~l~V~ 1U\111'.il-:J~ 2- 1 

2 .3 tl'J tJ J}-Hlfl l 'J vi 'J 1 iHHl 'U 
'I 

'il 1 n ~ft m '.i \11 '.i 1'il flt! um '.i u Bu11 \11 llJlJl \11 '.i fll'.i tlti-:i nrnm~utii 'll ~ft m ~'Vl u ~ -:iu 1~ ~tilJ 1 u '.i~!'J~ 

~ ll'U Ufil'J 1m-:im'.ii'llll1lJtl-:JU'.i 'n Utl\111:Yll1m'.ilJ'b''U ~'nU'nUIWU ~ l "lf\91 1vlt1t1\111:Yll1mrnntiflf 1-:J U'.i~'Vlll!'IJ\11'.ilft'll~ 
q q 

33719/16462 'lltl-:JU1'll'Vl fffll'Yl'lfV Ulfl~ 'l"l1J11 'illf)lJl\11'.ifil 'J "I ~f11l1U~ Hihu1mym-:i 1m-:im'JMuomimlJ 

t!Vl-:Jlfl'.i-:Jfli'lll U'J ~f)tJ1Jn1JU7'lJ'Vl llJ~-:J IU'l-!11'.itl'Ul"'U'Vl fltlUCJiftU'Vll!\91 Ulfl~ ~-:i1tlU'IJ7'lJ'Vl~llimll'Vll-:J~ll! 

~'1111\/l~tllJ l~'nflllll!~'Ull~!'J1fl1JlJl\ll'jfil'Jtlt1-:inu1m~uni'll~ftn'J~'Vl'IJ~-:Jll'J\ll~tJJJl~JJl~lJ ~-:ivrn 1m-:im'Jl~ 

1-nmllJ'.i 1lJ1JtJ1tlutid1-:i~ ff1U1Jl-:JlJl\llrnl'.i 5-:i i:i.Jiirm u5mil1~tJV-:J i:i.Ji1-:inmu5u11 l'lfl! 1!t:ymnnf t1-:i11 !'JU 

'1Jtl-:J'Jl1J~'j~t)~1J7 mu 1n~l~ !'J-:Jl~!'J1fl1Jfll'J~ll'UU fll'Ji'llll1lJtJ-:J'lltl-:J ! fl 'j -:Jfll'j l~tJ-:J'i)lf)fll'J~ll'UU nwvi ~ll! 
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ifiHfll'.iiD'Vll-:J~llJ'Vlfl'\91::;1-u91mtu-:i1wuv D'.i ::; lJlU! 2.6 nhUJ\91'.i 

'J) 'l 'J)d J .. ., 'J) "> a, "> a, a, 

2. 'Ul'W'.i1£1~'.i 1flmfiU-:Jl'l'W'Vl tfi'.i-:Jfll'.i'Vll-:J\?ll'W'Vlfl'\91 ::;1'W\91fl (l'lfl\?l 0633528 91::;1-Utltlfl , 
,, ' 

1947488 mi'lv) vEJ,,i1-:imn-wu'Viim-:im'.ii'l.J'Vl1-:i~1uvlrY91d 'u91n 1.h::;mw 630 !ll\91'.i 
"' 

'J) 9 'J)"' J .. ., 'J) "' "' "' 9 'J) 
3. 'Ul'W'.il£1~ '.i lflfllfiU-:Jl'l'W'Vl !fiHfllrnl-:J\?ll'W'Vlfl'\91 ::; 1'W\91fl!l1U-:J !\91 0633519 

,, ' 

91 ::;1-wvtin , 1946486 mi'lti) tJQl11-:J'illfl-W'W'Viim-:inui'l.J'Vl7-:i~l'W'Vlfl'91::;1u91mtu-:iM D'.i ::;mw 790 UJ\91'.i 

3. 1.2 fm fl n g) 11 'll 1 ~ rJ ounv1en fl 1 fl h.1 tJ 'fi u 1 fl u1 

,nmmfll'.i\?l'.i1'il1\?lfJU!flll'ltll fllfl'1'1.J'LI '.i'.itJlfllfl' ~1'\.J1'W 3 'fff;lTU 1rlt111.J~ 27-30 01.JtJltJ'\.J 2567 

.c:::.1 0.1 9 d .Q o'<i) d 
lJHflfll'.i\?l'.i1'il1\?l !'W\911'.il-:J'Vl 3- 1 1m::;'.i1U-:Jl'WHflfll'.i1lfi'.il ::; 'VI !'WfllfiH'W1fl'Vl 2 

\lll'H3n 3-1 ~i,'lfll'J\ll'J1il1Ylf:JW.flwrn1mnhmnmmnhu~hl'unut1U.1i.1 2567 

et V 

tnllUlll'nil'J~ 
TSP 24 hr (mg/m3

) PM-10 24 hr (mg/m3
) 

27-28/09/67 0.179 0.060 

28-29/09/67 0.163 0.058 

29-30/09/67 0.185 0.065 

27-28/09/67 0. 175 0.060 

'J) "' "' \?ll'W'Vlfl'\?1 ::; 1'W\91fl 28-29/09/67 0.185 0.067 

29-30/09/67 0. 18 1 0.065 

gJ 9 g)d ~ d~ 
3. 'Ul'W'.il£1~'.i lflfllfiU-:Jl'l'W'Vl tfi'.i-:Jfll'.i'Vll-:J 27-28/09/67 0.167 0.056 

g) .Q QI d 6]3' 
\?ll'W'Vlfl'\?1 ::;1-u91nmu-:i 1\91 28-29/09/67 0. 156 0.047 

29-30/09/67 0.189 0.069 

"1\ll'Jfll.l 0.330 0.120 

' "' nm u111'Vl i1Jii-:i 1i-w i 1rn-wu!m1 fit1wifo11'Vl'Wlll ~ln\?l , 2567 

"1\ll'Jjll.l lJl\91'.i!l'WfJWflll'ltll mrY1-w 'LI'.i'.i mmfl' i\?luvf 1 itJ D'.i ::; fllfl'fiw ::; mrnm'.i ~ -:i111\?l~t11J111-1-:i'lf1~ 

a, d 

l1'U'U'Vl 24 l'l.fl' . 2547 

M INING E VIRONMENTCONSULTANTCO., LTD. 3-2 MM_S3: SILAPICI-IAl/2024/SEP/CHA PTERJ.DOC 



e "!A0111~1',u1uunwa101F1'luu11tnn1f!Lrn1m:iuLUtH !J 
o ., ., r 

St ll1Um'HVJ\'f':it \J1tl'U1"l (0631689, 1949358) 

St.2 ,71u11lf!J"1LniiluiTTwHn11 'tl1,1i1uiil'IC1t'lUC1n (0633528, 194 7 488) )) 

St.3 1J1u11lf~11nif uiTT~·Ht111 't111JrA1UriflCltlUflfl Liim1'l&i' ( 0633519, 1946486) ~ 
~ 11il0111~11ilLLllJiil'IUltL'rlilU 
St,1 'Zlil\JLLtla,11.h::mutl'011 (0634416E, 1946812N) 

St.2 u1u11lf!J"iLflaLfit1,1luITTfl11Jm1m,1i1uiifl01t1u01t1 ( 0633550E, 194 7 458N) ~ 
c1 ... • r 

• ~lilLfl\Jlil'lfltl11JU1 

St t.ie1inAt m1u'luvi'uiil:m,1n11 (0631858, 1949588) 00 

• o °' ; r * St \Jfl\J11il1ftiil1UfllllJVJ'l'l1t \J1'rlU1\1 (0(134513, 1945289) , 

::1tln 3-1 uaGWi16llil"i1v161AWtnl'tihtL16lilil3' 
V , , 

~n '1KG ENVIRONMt, r 'ONSUL'l'AN'l' t,'(),, 1:w . 3-3 

.Jri, ., • ~ 
'WUtl'S'lilUCl\ltHfl1'St11L'IUJfl lJ 

fi1'!Jatl1::mutl',nii 3/2553 

'!JellJ\JTun l'fmiiaunf,J ~111v1 

fi1'1le1t.l1::mtnfo1il 1/2562 

'll81Ju111n t'llAtltJ' Amia\Jul'ini' ~10lil 

't1,1'taJilwaa,1fo1,1n11 

gl,/ fi1111ifi'uh'3- 1 



v1Jl't1 R01WYIJ 91/lA 

3.1.3 tl'J'Uf.Hlfll'l~'l1'll1vlf1Wfll'Vrnlfllfl1u'U'l'H.Jlfllfl!~elUflUfJlfJU 2567 
"' "' 

'i:llflNrlfll'.i\9'1'.i1'i:11~f'.JW.f1WHJ1fllffhm'.i 'HJ1fllffi'W'lh~1'W~ 27-30 timrn.1'W 2567 'Ol'W'J'W 3 

mnu l'11d1 ffl'WmMCJJ'W'.i ::: 'IJl'Vltll'Yj iifll TSP tlQ'l'W'lh-:i 0.163 - 0.185 mg/m
3 

tm ::: iifll PM-10 tlQ'l'W'lh-:i 

J 9J 'l 9J d ~ .di 9/ "> ~ d • ''l I 
0.058 - 0.065 mg/m , 'IJl'W'.il'hl f;J'.i flmfltJ-:i'W'W'Vl fl'.i-:ifll'.i'Vll-:J~l'W'Vlff\91 ::: 'J'Wlllfl lJfll TSP t)~ 'W'l/1-:J 0.175 - 0.185 

" ' 
mg/m

3 
1m::: iifl1 PM- 10 titj'lmh-:i 0.060 - 0.067 mg!m3, Ul'W'.il'hl f;j'.i'lmt1~t.1-:J'W'Wo/iim-:ifllrn1-:i~1'W'Viff 

\91 :::1'W\9lfllUtl-:J M iifll TSP titj'lmh-:i 0. 156 - 0. 189 mg/m3 1m::: iifl1 PM- IO tiQ'lmh-:i 0.047 - 0.069 mg/m3 

1rlml 1 Nrl fll '.i \91 '.i 1 'iJ 1~~ i ~ iJ llli f.l'Ulo/i tl'IJt"1'1JlflW CVl lJ1\9l'jil'WfJW.f11'W 

tllfllff'l'W'IJ'.i'.itllfllff 1~vi1 iiJ \9lllJ1.J'.i ::: fllffflW ::: mrnfll'.ii-:i1n~Jti1Jlll!-:J'lfl~ ~'U'IJ~ 24 'W. 'fl . 254 7 ~ f1Tn'W~fl1 

m~tl 24 '1711m TSP iiltn'W 0.33 mg/m3 im ::: PM- IO iiltn'W 0. 12 mg/m
3 

(~ltlflffl'.i .f1lf1H'W1fl~ 3) 'VJmHnu~ 

vi, fll 'j \91'.i 'J'i:11~ ll\9l mh -:i i '.i fi\911:1.J~lJ '.i::: flO'IJfll 'j 'i) ::: ~ o -:iiJijilli\91 llJ mm fll '.i ilo -:in'Wtmm tii'U N"1fl'.i ::: 'Vl'IJ~1'Wf'.)W.f11'W 

tllfllfftlVl-:Jlfl'j -:Jfl 'j~ '11~ Ofll '.i l~lJlJl\91 '.i fll '.i 1-n'iiiJ'.i:::ff'Vl~ .fll'WlJlfl~ 'W l'lf'W fll'j l~lJfll'j miJ'.i erJ, i'W m ::: 'IJ'J'W fll'j 

u~dtivtt'W m'Wtnunti-:iui ur1 ::: m'.iU~'WrnJ11'ff'W'Vll-:J'll'Wri-:iui mv'l'Wu1 nwl'W ~ 1 m-:ifll '.i t~mi''W 

3.1.4 tl'J'Uf-ltlfll'J!'UjfJ'lJ!flfJ'lJf)l'J~'l1'll1v!flWflTVrnlfllfl1u'lJ'J'lfJlfllfl 
"' "' 

' 1 I <::I I ~ _Of' Q..I 

Wlf 1-:J't'lf-1 lU it l'llU tl.:ilJ'll il'UU 
"' 

'iJlflNrlfll'.i\91'.i1'iJ1~f'.! W.f11'Wtllfllffi'W'IJ'.i'.i t.11fllffi'W'lf1-:J~ ~l'WlJl'iJ'Wf.1-:J'U 'iJ~'U'W (l~ tl'Wt"1'Wt.11tl'W 2567) 

l~vilfll'.i\91'.i 1'i:11m.filJ1W~'Wrl::: tltl-:JJ-:i,rn~ (TSP) 1m::: mmW~'W"1::: tltl-:J'U'Wl~IPf1n11 l 0 i:i.Jfl'.itl'W (PM-10) 

io1'W1'W 3 m.11u i~mi u1 nt1!rl1tl'nmCJfm :::mV1J1'Yj u1 nwu1m1l!JJ'.i'ln"1~v-:il'W~1m-:ifll '.i 'V17-:J~1uvi'fl 

~ "" 91 'l jJ d ,I d1 9/ 4:::\ QI d '1 'j/ QI d d 
\91 :::1'W\9lfl m1 ::: mnwmm1'hllJ'.i nmr1t.1-:i'W'W'Vl r1 '.i -:ifllrn1-:i~1'W'Vlff\91 ::: 1'W\9lfll~t.1-:i \91 (~-:J\917 '.i l-:J'Vl 3-2 1m:::iiJV1 

3-2) 1~t.1'W'IJ11 'VJflfl f -:im1 ::: J-:i 2 ~'lfu ~'rl1fllrn'.i1'iJ1~ iiri1tiQ'l'Wmw CVllJl\91'.i Jl'Wf'.JW.f11'Wtllfllff'l'Wm'.i tllfllff 

1~vi11iJ19111JiJ'.i ::: fll'flr1w ::: mrnfll'.ii-:i1n~Jti1Ju11-:i'!f1~ ~'U'IJ~ 24 'W.ff. 2547 'VJfl1:Ymu~vi1fllrn'.i1'iJ1~ ~-:i 

111:Y~-:J 'l-n1li'W1l'Vll-:J ~iJ'.i ::: fltl'IJ fll'j i~iJiju1i\9lllJlJl\91'.ifll'.i ~ i~fil'H'W~ HtiVl-:Jlfl'j-:Jfl 'j~ 1vlti iil'l-n'1n~ 

Hrlfl'.i ::: 'Vl'IJ\ol V'ljlJ'lf'W~l'WfJW.fll'Wtllfllff 1m:::11i'o-:iiJiju1i1~1Jl~lJ\9lllJ~'Vll-:J'IJ11J'Vl~llifl'hlli-:iu1~Jti1Ji~-n' 

fllll'W :::tlllJlllJ'J i'W'lJl -:J IPi''W 1vlmrJ'W fll '.i '1~lli lJlW ~'W~'iJ ::: lfi~~ 'W i'WB'W lfl\91 'l 'tt'WVt.J~cy~ ~-:J'Vll-:J'IJ1 1J'Vl~ 

m fl'hl 1 i-:i1n~ "t)lJ 1m::: V11-:i 1 fl'j ,:jfll'j '\l::: '¥1 lfll'.i~~\9lllJllh'.id -:JH"1fll'.i\91'.i1'\l1~fJ W.f11'WV1fllff'l'Wll\91 ri :::q~ fllrl 11 

lfi~Hrlfl'.i ::: 'Vl'IJt"1'U'!JlJ'lf'W 'l fl"!~ t.1-:JlJlfl'WOf.ll'W f.1-:J 'l~ 1vlo 'iJ ::: '111'Vll-:JiJV-:J t"1'Wlm ::: utii 'lJ \910 i iJ'1-n1n~ Nrl fl'.i ::: 'Vl'IJ t"1'1J 

'l 
9/d 'l ~ 9J ,d 

'!JlJ'lf'W fl'1lfltl-:J m ::: ~'IJ'WVt.J'Vlcy~ 

M INING ENVIRONMENT CONSULTANT CO., LTD. 3-4 MM_S3: SILA PI CHAl/2024/SEP/CHA PTER3.DOC 



~ 
I 

u, 

v; J,1 i/111fli't1 ti1ti'A 

~11i-:i~ 3-2 unvi~m11mt.1mnt.1uflttm1~11111vit1w.flme11mn11-,1m1t.11n1n11-,1,h~~H11-,1m111-,1o~if11il1Jl,I . . 

3 
TSP 24 hr (mg/m ) 

3 
PM-10 24 hr (mg/m ) 

.., "' .., 
11-,!Yl~'i 1111vl 

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

22-25/02/65 0.191 - 0.197 0.193 - 0.220 0.207 - 0.216 0.082 - 0.084 0.083 - 0.090 0.084 - 0.087 

27-30/09/65 0.152 - 0.166 0.155 - 0.164 0.168- 0.177 0.05 l - 0.054 0.050 - 0.056 0.055 - 0.063 

22-25/02/66 0.208 - 0.218 0.218 - 0.239 0.215 - 0.221 0.087 - 0.091 0.090 - 0.097 0.091 - 0.094 

27-30/09/66 0.179 - 0.188 0.171 - 0.174 0.173-0.198 0.070 - 0.072 0.061 - 0.062 0.064 - 0.079 

21-24/02/67 0.190 - 0.194 0.193 - 0.205 0.200 - 0.207 0.082 - 0.085 0.084 - 0.089 0.081 - 0.089 

27-30/09/67 0.163 - 0.185 0.175 - 0.185 0.156 - 0.189 0.058 - 0.065 0.060 - 0.067 0.047 - 0.069 

mmtrn 0.330 0.120 

~m u~11V1 lll~-:i 1oui1rnrn:u'ui r1tJucia11V1u~ i1n~, 2567 

lll~'i!ll,I: lJl~'jil'UfJW.fll'\l-ltJlfllff'1'U'IJ'Vif.Jlfllffl~f.J-rl'1iu 1.h::;mfff1W::;mrnm1~-:i111~ifoml'tt-:J'lfl~ ~'U'IJ~ 24 VI.ff. 2547 

'Yilllt.11'119} : St. 1 
Q O ~ r/ ~ 

m 11W ffl'U fHN~m ::;'I.Jl'Vl'U 1~ 
., ' 

<> 91 'I j)d cl d1 91 <> "' 
St. 2 = mnwrnmnJtJl flt'llflf.l-:J'V'l'U'Vl m-:imrn1-:i~1'UV1ff~::;1u~n 

"' 91 'I j)d ,: d1 !11 Q QI d '191 
St. 3 = 'IJ'jl'Jfl.!'IJl'UHlltJl flt'llflf.J-:J'\l'l'U'Vl fl'j,:jfll'j'Vll-:J~l'U'Vlff~::;1u~flmf.J-:J ~ 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. MM_S3: SILAPICHAl/2024/SEPffABLEJ-2.DOC 



v'iil.n mnnia tiiri~ 

Total-Suspended Particulates (24 hF-)· 

0.33 J)'._lg/:: ............................................................................................................................................. ............. .. .......... 1J191lJTll.=. 0.330 m&-'m
3 
............... . 

0.30 • -
0.27 
0.24 • -
0.21 
0.18 -
0.15 
0.12 

· 0.09 
0.06 
0.03 

. 0.00 

0.197 
• 0.191 t 0.166 

0.152 

0.2 18 
1
0.208 i : 188 

-U.179 
a0.l94 

0.190 f-185 
0.163 

22·25 fl.'11. 65 27·30 fl.U. 65 22·25 fl.Yi. 66 27· 30 fl .u. 66 21·24 fl.Yi . 67 27· 30 fl .U. 67 

rpg/,p3 

0.130 
0.120 
0.1[0 
0.100 

· 0.090 
· 0.080 

O.Q70 
0:060 
0.050 

: O.Q4Q 
0.030 
0.020 
0.010 

. 0.000. 

11:l-it- 3-2- n-1-11"111Amniiu-'l:lfHlfl-11~1-1;i.1vittw-111vnnn-1fl-1.u-1.1-11rnmfl­

t1311tljn1it mT {~\'.i_1~1,11n_J1l'jlYi1{~fhutn\l.Y\1_-tifo.~uu 

0.084 
• 0:082 

0.054 

*0.051 

PM-10 (24 hr) 

l!.l,t1J1U - 0.120 mg/m3 

0.091 
! 
Q.0~7 

I 

0.072 
• 0.010 

I 

i:_085 
-v,082 

I 

£-065 

0.058 

22-25-fl.Yi. 65- 2'7-30 fl.U . 65 22-2·5-fl.Yi. 66 27-30 fl .U. 66 2-1-·2'4-fl.Yi.67- 27-30 fl.U. 67· 

I 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 3-6 MM_S3: SILAPICHAl/2024/SEP/FIGURE3·2.D9C 



Total-Suspended-Puticulates (24 hr-l 

IJ1~l!1'-l = 0.330 mgim3· 
0.33 .. ................... , .............................. ,, .,, .. , .............. .......... .... ................ ..................................................... ................................................ , .................................... . 

. 0.30 · "-
0.27 

. 0.24 0.2-39 - 0.220 
! o.~1_8 0.21 

! 0.193 
t_°-205 

j'185 
: 0.18 ,.. 0.164 f 174 0.193 

0.15 * 0.155 
0.171 0.175 

0.12 
0.09 

- 0.06 -
· 0.03 
. o.oo 

22-25 O.Vl. 65 27-30 n.o. 65 22-25 n.Vl . 66 27-30 n.o. 66 21-24 n.Vl. 67 27-30 n.o. 67 

11:lit- 3-2 ( ~t>-) f-l-11~nJ1t.1u1-nt.11JNt'IR-11P1-11-01~"l.w-mvunr-nt1-lu-u1·nnf-llf'I-

Q SI 'I. SI Q A .ctY. SI 4 U ') t ct f .ct ... cir U 

1111'ltlfl,l_l'l:_4111,1Q1 lfUIJtlll~'Vt'Ufl 1tl1~fll."JtlJ~~l'UtltlVl~'l'UVlfl_l'l:_4,ntflNl_'U3JJJ!'Utl::l1J_;)_~1J'l:.4 

PM-10 (24 hr) 

ll)g/r~,3 

0.130 
IJ1~1J11.1 - 0.120 mg/m' 

. 0.120 
O.llO 
0.100 

· 0.090 
· 0.080 
: a.o10· .... 
0.060 ,-
0.050 
0-040 
0.030 
0.020 

. 0.010 

. 0.000. 

0.090 t . 
0,083 

2-2•2-5 0.Vl . 65-

0.056 
1o.050 

2-7-30 n.o. 65 

0,097 
1o.090 

2-2-25 O.Vl . 66 

0.062 
• 0.061 

27-30 n.o. 66 

t089. 
-0.084 

2-1-24 n.Vl . 67· 

I 

i -067 

7>.060 

2·7-30 n.o. 67' 

a11~: ~-i c~_a>. f)"j_1.w11J.1q111_~!!11N~_f)1:1_vi_1_1\11~rJ~m'Vt~1_f)1t1l1:4.11'i.'i.rJ.l_f)1n 

Q " t1.::1 A .J_ .a. "' " , .J.., .ct u 
1J111-WU1-'U'HWU1,f.l.t'llflU~-'Vi-'UYllfl1~fl-1-1-f.l.1~~1-'UYlf.l.Vl::1-'UVlf.l.l'U'll-1-~YIN-1-'UU1-9-'Utl~'Uil1Jli 

MINING ENVIRONMENT CONSULTANT CO., LTD. MM_S3: SILA/'ICHAl/20241$EP/FIGURJ;3-2.QO<; 



Total-Suspended- P-ar-tk?ulates (24 hr} 

. 0.33 l!l~~~···················································································· ·········································································· ·· ·· ····IJ1~lJ1\I = .. 0.330.ml!1m
3

· ••••••••••••••• 

. 0.30 . _ 
0.27 

: 0.24 ·­
. 0.21 • 
: 0.18. r--
· 0.15 

0.1.2 t-

· 0.09 
. 0.06 
. 0.03 

0,00 

0.216 
1 0,207 0.177 

1 o.L68 

0.2'21-
• 0.215 f- 198 

0._17:j_ 

. 0,207 
0.200 f' l89. 

0 .. 1~~ 

22-25 fl.'l'i. 65 27-30 fl.O. 65 22-25 fl.'l'i. 66 27-30 fl.O. 66 21 -24 fl.'l'i. 67 27-30 fl.O. 67 

· 0:13{) 
· 0.120 
:o.iio 
· 0.100 
· 0.090 
· 0.080 
. 0.070 
0:060 

· 0.050 
: o.o4o . 
. 0,030 
· 0:020· 
0.010 

. 0.000. 

J:'U~· 3-2-fAD-)· fl1-Wh•'U-1£1-'l:ll•Yi£1-'l:1Nt\tl1'1~'11-il'l~ll"'llfl-1%'ftHfl1f'l-1-'U-'1:11-'UJ-lfHf'l-

1,1;11iUU_ll' 1ll;I.Q1lo~1fl.tbl~11 ~lfl.1-l0-1:1.fl.l-l€1_1~ ij_tf_e).::;.1'ij PIOJ 1ltl.-ilb°l'ij ,i_1:~i~-1l'iJ_l\ll'O•:nl'1 ~)J 

PM-10 (2'4·hr) 

f!lg/mJ 
1Jlll1J1\l = 0.120 mg/m3

• 

... 0,094-
0.087 • t089. • 0,091· 0,079 
0.084 

I o.064 

.081 

r69 0.063 

! 0.055 
.047 

' 

22-25-fl.'l'i. 65· 27• 30 fl.O. 65· 22·25-fl.'l'I . 66 27·30 fl.0. 66 2·1· 24 fl.'l'i. 67- 27· 30 fl.V. 67-

J_,l~: ~-l (~~J. f.l'i.l~.1\fif!'IJ.ljj~'IJ.~"-f)lJ.~J.1_,rJ'.~fl.~ .lll)'.i~l.f.lll:l)'.l:J.1J.1.1_f!l.f.llJJ. 
J( ' ' 1JinwuiwnllQ'ilna1fiu.:i:riu.Yilf-l:1 . .:i.f.l.1-1.m-:i~i.uiif.1.~:::1'.imf.lliltJ..:llvilui1 . .:i.iiN-i.uiJ.1-outi.:iitot1J.i 

MINING ~N\'.IRONMj:NT CONSUL TAJ'IT <;O., LTD, 3.-8. MM_S3: SILAPICHAj/2024/SEP/FIGUR!B-2.opc 



3.2 

3.2.1 

OJ "' "" fll':i~':i1il1~fl1UJ!':i1Ut'l~'t'lfl't'lHtliJ 

0 "" fll':i~l!U'Wfll':i 
o a., 'j/ d:t w d ~ 

'Vl 1 fll '.i \91 '.i 'Hl1~Wl 1Vli'l '.i tl-:J\91 '.i 1'il 1~i'l 11l.Jl '.i 111'1 ::; 'V]fl''Vll-:J '1 lJ 

u; Wr, ffa1iii't1 01fl~ 

m1m~1u(l::; 'V!rl''Vll-:Jfl:1Juth rl1 fllrn"l. ~mtl'l-lt1l '.i 1t1'1711:w-:i mni!m.hri 1~ i~m'O~'l'llttl'l-lmmfliifl:w (Wind Rose) 
" 

1 ef ~ td:t w d ~ 'j) 

\911:IJ'.i ::; 'l.J'l.J'\J tN uvltJ '.i ~ (The Beaufort Scale of Winds) fll '.i \91~\91-:Jli'l'.itl-:J1~mllJl'.i 1tm::; 'Vlrl''Vll-:J(llJ \9ltl-:J~-:J'illfl 

l'l-l~'l-l 6.0- 1 o.o l:IJ\91 '.i 1~v~~~i -:i1flit1-:i~t1-:it1~1'1-l~ 1ci-:i i:uii~-:itl~nfff 1-:i11~ t1tlli'll '.i ~-:i1J-:i 1m::; ~t1-:i i -:i 1mh-:i 

a., .c:1 a., a., w 61 d:t 61 3' ~ I 3' 3' ~ a., QI ef 
1'1-ltm::; nmt~l'J1fl'\.l fl'l.J fll '.i \91 '.i1 'il1~f:JtUflll"ltll fllrl' !'1-l'l.J'.i '.i l'Jlfllrl' ll"ltl l 'lilu'\.l'\Jtl]J(ltlNtl-:JU'ff~-:JmllJfflJ'l"l'\.l li 

'\Jtl-:Jf-1'1fll '.i \9l '.i 1'il1~ 1~1'J'l'llfll'.i\91'.i1'il1 ~ ~lm'l-l l m:nu ¥it1 ffl'U flff-:i~Vl '.i::; 'l.Jl'VlllTrj (Ylfl~ 063 I 689 \9) ::;')'\,Jtltlfl , 

1949358 !'11'Utl) tlV111-:J'illfl''\,j~ 1m-:Jfll '.i itl'Vll-:J~l'\,j'V]ff\91::;')'\,j\9lfll~.l'J-:J!'l1'Utl 1h::;mw 2.6 nfol:IJ\91 '.i ('.i U~ 3- 1) 
" " 

3.2.2 

fll '.i \91 '.i 1'il1 ~fl11:1Jl~1trn ::; virY'Vll-:J'1:IJ ~l'\.l1'\.l l mnu i~un ffl'Uflff-:i~Vl '.i::; 'l.Jl'Vli11Vj 1w1h-:inm 

l~l'J1 fl'l.Jfll'.i\91 '.i 1'il1~1'1Wflll"ltllfllrl'1'1-l'l.J'.i '.i l'J1fllrl' '.i::; '1111-:1 1 '\.l~ 27-30 fl'\.ll'Jll'J'U 2567 ii1:rnf11'.i\91 '.i 1'il1~Uff~-:J1'1-l 
q 

3.2.3 

'1'17fl1 '.i \91'.i1'il 1 ~m1:w1~11rn ::; vir1m-:ifl1J 3 1 '1-l~tlt~tl-:i 1mh-:i1 '1-l~ 27-30 fl'l-ll'Jll'J'l-l 2567 l"l'l.J17 

ih'l-l1m1]-w~m'il7fl'Vlrl'\9'l ::;1'\.ltltlfllUl'J-:iMrit1'l-l itlm-:ivir1M (SSE) 1~viim1m~11mh-:i 0.4- 1.8 mis ~~ttl'l-l 

'j/ I d O a., d j} 

'.i tll'Jfl ::; 16.67 '\Jtl-:J'li1-:J'Vl'Vl7fllrn'.i1'il1~ 1rn::; :1J(l:1Jff -:i urnvfl ::; 56.94 
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~ V ~ ~ 

Vll'iH'YI 3-3 fHlfll'i\ll'i1ij1Ylfl1ltll'i11Hl~'Ylfl'Yll ,HUJ 

' l V ~ V 

'i~'l111...'11'1-!'YI 27-30 f)'l-!tlltl'I-! 2567 

. 
IUtlil'HU~fl1UJl~1l:nJ (%) fl1Um1~>J 

o V rJ : 
m U fHH'.ll'VI 'l:: \Jll'l'l-ll't'j 

0.4-1.8 m/s 

nflm~~)J 

N 0.00 

NNE 2.78 

NE 0.00 

ENE 0.00 

E 0.00 

ESE 0.00 

SE 0.00 

SSE 16.67 

s 2.78 

SSW 0.00 

SW 0.00 

WSW 1.39 

w 0.00 

WNW 2.78 

NW 12.50 

NN W 4. 17 

'j'))J 43.06 

~mHu (<0.4 m/s) 56.94 
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NOR-TH--

17% 

13.6% 

WEST EAST 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 3--11 

WINDS2EED 
(mis) 

>= 11 .20 

- 8.50 - 11 .20 

- 5.80 - 8.50 

- 3.60 - 5.80 
1.80 • 3.60 

- 0.40-1 .80 

Calma: 56.94% 

u;irn ffDlMI/ thnlil 

MM_S3: SU.APICHAl/2024/SEP/CHAPTER3.DOC 



3.3 

3.3.1 

vi w'n ffn1ivlv 1l1n'A 

0 ""' fll'J~l!'U'U fll'J 

'lJ7 1ci'Vl i:w~.:i IV'\,li1nrwurul'1 flt)'\,j9ff!H'Vl'\,l\91 ~lf)~ 'Vllf11';j\ll 'j 1'i) 'J~'j ~irn1hMm~tl 24 '1711m 

(Leq. 24 hr) 1rn ~'.i~ i'lJ!ftt1.:itr.:i-ey~ (Lmax) 1ilu11m 3 1u~t11~t1.:i imh.:i~ih11'.iflltilu.:i1m11mJn~'IJtJ.:i 

1m.:im1 1rlt11u~ 27-30 f1Utlltl'\,l 2567 1~t1W1r1it1.:ii'.it1 Integrating Sound Level Meter ACO 6236 1~ti'Vll 

mHn1'il1~iu'lJ1 11ru~m~i1'il~M f rnrnm ~'Vl'lJ'illt11fft1.:ii.:i ~1u1u 3 flf.)TW ~.:i1ilu~~1~t11nu~\91'.i1'il1~ 

fJtUfll'l"ltllfllffium'.itllfllff ;jt) (i.:iru~ 3-1) 

3.3.2 

St. I 

St. 2 

St. 3 

0 QJ d' ~ 
fll'\,j f1 fl .:j c,J.J 'l"l ';i ~ 'lJl 'Vl'\,ll'Yj 

!II 'l !1/"1 lf "' ', !Ii .. ., 
rnun1:1tJ '.i 1nmr1t1.:i'l"lu'Vl 1m.:imrn1.:i~1U'Vlff\Pl~1u\Pln 

V 9 Vd ,l d ,- 91 ~ QJ o:::1 ~ 91 
rnu111Jt] '.i 1nmr1t1.:i'l"lu'Vl 1m.:imrn1.:i~1u'Vlff\Pl~1u11m,w.:i t\91 

V V ,:t 

fHlfll'Jvl'J1'\11~'J~~'UHHJ-:J 

'illf1i:-lflf11 '.i \91 '.i 1'il1m~irnfft1.:im~t1 24 '1711m (Leq . 24 hr) 1rn ~'.i~ irnfft1.:itr.:i-ey~ (Lmax) 1ilu 

nm 3 1u~t11~t1.:i ~1u1u 3 irmw 1rlt11u~ 27-30 nuvwu 2567 iii:-,iM1rn '.i 1'il1~1u\911'.i1.:i~ 3-41rn~'.i1t1.:i1u 
~ ctc, d 

i:-lflf111 1lrl';il~l1 t'\,Jfllfli:-l'\,J1f1'1'1 2 

' ...... .., 
1:Hlll!\'lvl'i1 'il1vl 

.., ... .. 
.., ... .., 'i~v11J1ff£1.:j [lvlCU1lH1(1tl)] 
1l!\'lvl'i1'il1vl 

Leq. 24 hr Lmax 

0 QJ d' ~ 
1. mu nmc.J.J'l"l'.i ~rn'Vlu l'Yj 27-28/09/67 54.9 90.5 

28-29/09/67 55.2 90.7 

29-30/09/67 55.4 91.0 

!II i 91 -=t ~ d 
2. 'lJlUHl:ltJ '.i nmr1t1.:i'l"lu'Vl 1m .:imrn1.:i 27-28/09/67 56.2 91. 1 

28-29/09/67 56.4 91.4 

29-30/09/67 56.7 9l.8 

!II i !11"1 lf "' " 3. rnml'l:lt) '.i nmr1t1.:i'l"lU'Vl im.:inuvrn 27-28/09/67 57.5 93 .3 

91 ~ a., -=s GI V 
~lU'Vlff\91 ~1'\,l\91f11'iW.:i t\91 28-29/09/67 57 .8 93.7 

29-30/09/67 58.0 94. 1 

70 115 
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'illf1Hftf11l~';i1'il1~1':i~fl'lJlfttJ •m~~tl 24 '111 ill.:i (Leq . 24 hr) Uft ~l ~fl'!Jlfttl.:Jff.:Jtl~ (Lmax) 1,:Ju "' . 
nm 3 1'U\9ltll~tl.:J ~l'U1'U 3 mnu W'IJ'Jl ftl'Uf1tl.:JCJJW ';i~ 'IJ1'Vll11~ Uftl Leq. 24 hr tJtjl'U'Jh.:i 54.9 - 55.4 l~~l'!Jft(W) 

d I 'GI I .c:::i, 9,/ 'l j/ d ,1 di j) C), QJ .d I 

llft~].Jfll Lmax tlQ !'U'l51.:J 90.5 - 9 1.0 l~9H'!Jft(W) , '!Jl'U';i11JQ';i f)ft!i'lf.J.:JW'U'Yl m.:imrn1.:i~l'U'Ylfl~~1 'U~f) lJfll 

Leq. 24 hr tJtj'lmh.:i 56.2 - 56.7 l~~l'!Jft(rn) llft~Uftl Lmax tJtj'lmh.:i 91. l - 91.8 l~~l'!Jft(rn) , u'1m11Jg l 
., ' 

'ln~lftfJ.:J~'U'Yiim.:iml 'Yll.:J~l'U'Yifl~ ~-ru~muv.:iMiifil Leq. 24 hr tJtj'lmh.:i 57 .5 - 58.0 l~~l'!Jft(W) llft~Uftl 

Lmax tJtj'lmh.:i 93 .3 - 94.1 l~~l'!Jft(ltl) ~.:JlJftltJtj'lumwcvi'm~lil'U';i ~f]'lJlflfj.:J 1~vvt1iu ~,mh~mfl 

fltl.! ~f)';i ';j lJf)l';j~.:Jll1~~tllJll1'1.:J'l51~ 'il'lJ'lJ~ J 5 W.R. 2540 (f11flH'U1f1~ 3) ~f)l'n'U~ 'ltt'ftl';j~fl'!Jlflf.J.:Jm~v 24 '111 im 
(Leq . 24 hr) iiri11~1ihnu 70 l~~l'!Jft (m) llft~ftl ';i~fl'!Jlftfj.:Jt,'.:Jey~ (Lmax) l"lfl'U 115 l~~l'!Jft(W) llft~Uftltltj 

'\ll 'jWf.Jlf)';iti';i';ilJ'J5l~lrn~~.:Jll1~~t)lJ ,.h ~mfll l'l5fl'il'ill'4l'!Jf11Jl 1'U~ 29 1l'U1lfllJ 2548 °¥if11l1'U~ftl';i ~fl'IJ 

lfttJ.:J'illf1f11l 1iju~1rn~dtl t1ll'U 'lumu 24 '1111m ~tl.:i 1ij1iiu 70 1~~1'1Jr1(rn) 11r1~ftll ~fl'!Jlftt1.:itr.:iir~ (Lmax) 

iij1iiu L 15 1~~1ur1(rn ) 'l'Jf1ffmu~vhmrn l 1'il1~ 

'illf1HM7rnl1'il1~l ~fl'!Jlfff.J.:Jm~v 24 '1111m (Leq. 24 hr) lli'l~ni'!Jlfff.J.:J~.:iq~ (Lmax) 1,:Ju 

11"1 3 1'U\9ltll~tl.:J°l'U'Jf1.:j~~l'UlJl'il'U~.:JU'il'il'lJ'U (l~tl'Ut1'Uf.Jlf.J'U 2567) l'llf)l';i~ ';i 1'il1~~l'U1'U 3 fff,)l'U l~llfl . 
.c:::i, O Q.I ,;/ -:: a,, iJ j/d A d j/ at. Q.I .::it. j/ 

m11wmunn-nml~'!Jl'Yl'Ul~ m11wrnm11Jgl'ln"11M.:iwu'Yl 1m.:imrn1.:i~1'U'Ylfl~~1u~n 1rn~m11wrnu 
j/ I I f j/ 'JJ 

'l 
j/d ~ d1 9,1 a,, QI d 'l 9) d ,. ( .::::1 I QJ QJ 

';i l1JQ ';i f)ftlfltJ.:JW'U'Yl fl';j.:jf)l';i'Vll.:J~l'U'Ylfl~ ~1'U~f1mtJ.:i ~ (~l ';i l.:J'Yl 3-5 llft~Ju'Yl 3-4) W'IJ11 'l'Jf1fl';i.:JUft~'Yl.:i 2 

fl'l5'W~l'llf11l~ l1'il1~iiri1tJtj'l umwcvi'm~ l 511m~irnti-v.:i 1~vvt1 iu ~ llJU l~ mflflw~ m l llf11l ~ .:i111~~tllJ 

U1'1.:J'l57~ 'il'IJ'IJ~ LS W.R. 2540 (fllflH'U1f1~ 3) ~n111u~'lttr"i1l~irnti'v.:im~v 24'1111m (Leq. 24 hr) iiri1i~ij1iiu 

70 l~~l'IJ'1 (m) llft~ftl';i ~f)'!Jlfttl.:Jt,'.:Jit~ (Lmax) iij1iiu I l 5 l~~l'!Jft(W) Uft ~lJftltl~'lu1nwcvi'm~l! l'Ufl1'lJfJlJ 

l ~i rnti' v.:iur1~m1lJ i4'u n-~1V1 tJ'U 'ill nml l'i' 1mii tJ.:ili u ~ llJUl ~mflm~'Yll 1.:J'Vl f 'Vj v1 m til l lJ '157 ~ 1 rn ~ ~ .:i u 1~ ~ tJ lJ 

'LJ';j ~ f)lfl';jl'J5fl'il'ill'Ul'!Jf11Jl 1'U~ 29 1l'U1lfllJ 2548 ~f)ll1'U~ftl ';i~f]'!Jlflf.J.:J'illf1f11 ';j !"'IJ~Uft~Vtlf.Jl1'U'l'Ufll'IJ 24 . 
'111 ill.:i ;tl.:Jl"lfl'U 70 l~~l'!Jft(rn) Uft ~ftll ~fl'!JlfftJ.:i~.:iq~ (Lmax) iij1fiu 115 l~~l'!Jft(rn) 'l'Jf1fftl1'U~l'llf11l 

~n'il1~ ~.:iun-~.:i'ltt1ltu11 n'ilm l llf11l~11ilm1u'UtJ.:J im.:inn'lw1h.:i~~1umiijri.:iHi'lm ~'Ylu~1umllli.:i 

l ~irnti'v.:i~tJu1 11w 'J1ll'l5'U 'ln~1ti v.:iJu~ i m .:iml U\oltJVl.:J ,~ 
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~ 
I -.i:. 

vllin ffa1'N'Wt1 d1tlA 

Yll11'1~ 3-5 nnarnnt1um1m':i~v!Yll1.IYl':i1il1vl':i~~1J!Utl'11'U'ti1'1~Nl'Ulllil'U0'1Uilil1J'U 

'V "" "' ':i~v!UH;Ttl'1 [lv!CJl!Ui:l(lel)) 

' Leq. 24 hr 'V "" 
'V 

1 'U 't1 YI ':i1 il1 vi 

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

22-25/02/65 54.0 - 54.5 55.3 - 55.8 56.6 - 57.1 89.6 - 90.1 

27-30/09/65 54.3 - 54.8 55.6 - 56. l 56.9 - 57.4 89.9 - 90.4 

22-25/02/66 54.5 - 55.0 55.8 - 56.3 57.1 - 57.6 90.1 - 90.6 

27-30/09/66 54.8 - 55.3 56.1 - 56.6 57.4 - 57.9 90.4 - 90.9 

21 -24/02/67 54.6 - 55.1 55.9 - 56.4 57.2 - 57.7 90.2 - 90.7 

27-30/09/67 54.9 - 55.4 56.2 - 56.7 57.5 - 58.0 90.5 - 91.0 

i-llYl':i 5} l'U 70 

nm 1J11'J'Yl 1:1.J~-:J 1i'l-ll1H)'l-llrl''l-ll1 fl'e)'l-l'lf'111'Yl'I-I' ~lf1~ '2567 

mm51rn : l.Jl~':i!l'l-l':i~irnfftl-:J 1~t1'Vf 1 iu 'LJ'j~fllflflru~mrnm':i~-:Jll1mrvmnh'l17~ mru~ 15 'Vi.ff. 2540 

11'1~:1.J1~':iill'l-lmui'lm~irnn-t1-:.i11'1~i'l11:1.J-S''l-lff~1viv'l-l'illf1fll':i'Vlll'l1"v-:.ii1'1-1 mmh~mflm~'Yl':i1-:J .. . 
'VlfV'Wlm1i':irn'l17~lm~~-:JU1~~Vl.J 'U':i~fllfl':il'J1t1'il'illl;j11Jf1'1fl 1'1-1l1 29 '6'1-117fll.J 2548 

111.11£1111~ : St. l 

St. 2 

St. 3 

~ 0 QI o' ~ 
m nru ffl'I-I nm~vn ~Ul'Vl'I-I TVj 

., ' 
u111ru u1m111g':i in~1~t1-:.i~'l-lvi 1 m-:.imrn1-:.i~1'l-lvifl~~1'1-1~ f1 

~ gJ g/d tl d gJ c::t, CV ,d gJ 

m mu mm111g':i in'11i'lt1-:J'W'l-l'Vl I m-:.imrnN~l'l-l'Ylfl~n'l-l~m,w-:.i i~ 

MINING ENVIRONMENTCONSULTANTCO.,LTD. 

. 

Lmax 

St. 2 St. 3 

90.2 - 90.9 92.4 - 93.2 

90.5 - 91.2 92.7 - 93.5 

90.7-91.4 92.9 - 93.7 

91.0 - 91.7 93.2 - 94.0 

90.8 - 91.5 93.0 - 93.8 

91.1 - 91.8 93.3 - 94.1 

115 

MM_S3: SILAPICHA V2024/SEPffABLE3-5 .DOC 



111in i1n1iiio ti1rin 

dB(A) Leq. 24 hr 

70.0 
65 .0 -
60.0 
55.0 
50.0 
45 .0 
40.0 1-

35.0 
30.0 1-

25.0 1-

20.0 1-

15.0 
10.0 
5.0 
0.0 

lllmjl\J = 70 dB(A) 
........... .. ...................................................... .. ............. ............... .... ..... ... ...................... .. .. ...... .... .. .......... ........ ... .... ................................. .. .......... ...................... 

. 54.5 
54.0 

■54.8 
54.3 

,i5,0 
54.5 

■ 55.3 
54.8 

5.1 
54.6 

' 

■ 55.4 
54.9 

22-25 11.Vt 65 27-30 n.lJ. 65 22-25 n:rt. 66 27-30 n.u. 66 21-24 n.'l'l . 67 27-30 n.lJ. 67 

I I I I 

ti ... ..I-~ ... .., .., ... ... .., ~ .., ' ... J YI 3-4 fl'JlTIIU''nl1.JlYlfJ1.JNit01'J\ll'J1{11il1:::il1.JlfffJ.:lliUUJ 24 'IJ1&3H 3 1U\lltllUtN 

1.J~l1WfflUflff.:icilVi'J:::1.JlYIJ1fj,U,h.:i~r-huin{IUn.:iif{l~1JU 

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 

. 90.1 
89.6 

. 90.4 
89.9 

' 

..B0.6 
~ 0.1 

' 

mmpu = 115 dB(A) 

. 90.9 
90.4 

' 

90.7 
90.2 

,9,1.0 
90.5 

22-25 n.'l'l. 65 27-30 n.lJ. 65 22-25 n.'l'l . 66 27-30 n.u. 66 21-24 11.'l'l , 67 27-30 n.lJ. 67 

' ' ,J ,:t t .. J _f'I:!: ,::( CV Q.I .CS CV t 4 J YI 3-4 (\lltl) fl'JlTIIU1tl1.JlYltl1.JNit01'J\ll'J1{11il'J:::il1.Jlfftl.:lij.:liJ'~ 3 1U\lltl1Utl.:I 

1.J~11wit,uon.:i<ilVi1:::mY1J,fj,u'1f1.:i~f-l,u,n{luil.:iif {l~uu 

' 

't1llltu't111J : 2J1m31um'l.lfJlm:i'l.Jlfft1.:i 1~,rvi'·:i'hl ~12J,J:;:::ml'1r1ru:::mrnm:;~.:i1n~~mm11.:i'l11~ ~uu~ 15 'Vi .1'1. 2540 

1m:::2J ,~ "I J7'U fl 1'1.l!'J lJ:; :::i'l.Jlfft1.:i11ii:::m12J iu ir:::l'viou ~1t1m"I 'Ii 11 '11 li o.:iliu ~7lJ'U"I :::ml'lm :::m 'Wl'l i' 'Vi t11m 1i"I rn'lf1~11ii::: 

~.:Jll1~~0lJ'U':i:::fl11'1':i1'11f1~~1"l'l.Jtl1J11'U~ 29 i'U11fllJ 2548 
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dB(A) Leq. 24 hr 

70.0 
65 .0 
60.0 
55.0 ,-
50.0 ,-
45 .0 ... 
40.0 ,-
35.0 ... 
30.0 ... 
25.0 ,-
20.0 ... 
15.0 ,-
10.0 
5.0 
0.0 

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

. 55.8 
55.3 

22-25 fl .ft . 65 

I 

. 56.1 
55.6 

27-30 fl.ti. 65 

w.,6.3 
55.8 

22-25 fl .ft. 66 

I 

■ 56.6 
56. 1 

27-30 fl .ti . 66 

I 

. 56.4 
55.9 

21-24 fl .ft. 67 

I 

■ 56.7 
56.2 

27-30 fl .ti. 67 

t ' ' ' .1c1 ' • .I .I'! .,. .., .., .,. .,. .., '° .., ' "" 
Jufl 3-4 ((116) fl"Hnlu'UJ1.Jlfltl1JNiUll1(11"n'l)1vl1::viuUTU.:JliUUJ 24 '111&3H 3 1\.1(1161\.16.:J 

120.0 

... II , II.cl 4 ~ SI .Q CV ti f ... 4 CV 

1J1l1W1JlU1UIQ1 flt'llfltl.:J'ViUfl&fl1.:Jfll1flHvll\.Aflft(11::1U(llfl&U'll1.:JflN1Ui.tl'll\.AtH'Lfo~uu 

dB(A) Lmax 

mm11u = 115 dB(A) 

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

90.9 
90.2 

. 91.2 
90.5 

1.4 
90.7 

91.7 
91.0 

. 91.5 
90.8 

91.8 
91.1 

22-25 fl .ft. 65 27-30 fl .ti. 65 22-25 fl.ft. 66 27-30 fl .t1. 66 21-24 fl.ft. 67 27-30 fl .V. 67 

' ' ... • .. f .... I _ ~ q cv cv Q cv t 4 
Jufl 3-4 ((116) fl11TIIU1tl1Jlfltl1JNt'lfll1¥111'll1v11::v11Jlfftl.:Jg'.:J1lvl 3 1\.1(1161\.16.:J 

... ., 1 Jt .,. A "''° ., ... .., " ' .. ' "" .'f .., 'U1l1W1Jl\.A1UI Q1 flt1lfltl.:J'Vi\.A fl & fl1.:Jfll1f1Hv11Uflft (11:;1U¥1fl &U'll1.:Jf1Nl\.Ai.tl'll\.Atl.:Ju 'll~1JU 

I 

't'lllltll't'll'J : lJ19llJ7'Uf11'1.lfJln:::irniYv~ LflvJ1hl 911J.J1.h:::mffflw:::mrnml~~u1~~mmM~'l11~ \l'U'l.l~ 15 'Vi.ff. 2540 

un:::J.J79llJ7'Uf11'1.lfJJ.Jl:::irniYv~un:::fl11J.Ji-uimviv-u~nmml'i11'\1i'.iv~ll-u 917J.Jth:::mffm:::'Yll1~'Yli''Viv1m1ilrn'l11~1m::: 

~~1nfl~mnh:::m!'Yl7'11n'1'17'4l'l.lmfl i-u~ 29 im1f!J.J 2548 
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dB(A) Leq. 24 hr 

ll1mJ 1\J = 70 dB(A) 
70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 -
5.0 

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

0.0 

. 57.1 
56.6 

■57.4 
56.9 

I 

ri_7.6 
57.1 

I 

■ 57.9 
57.4 

I 

,;,,1.1 
57.2 

I 

■ 58.0 
57.5 

22-25 n.f1 . 65 27-30 fUJ. 65 22-25 n .f1 . 66 27-30 n.v. 66 21-24 n .f1 . 67 27-30 n.v. 67 

dB(A) 

120.0 -
110.0 -
100.0 
90.0 
80.0 
70.0 ~ 

60.0 
50.0 >-

40.0 >-

30.0 >-

20.0 
10.0 
0.0 

. 93 .2 
92.4 

. 93.5 
92.7 

Lmax 

, ..:.3.7 
~ 2.9 

lJlm-J l\J = 115 dB(A) 

94.0 
93.2 

93.8 
93.0 

I 

■94. l 
93.3 

22-25 n.f1 . 65 27-30 n.v. 65 22-25 n .f1. 66 27-30 n.v. 66 21 -24 n .f1 . 67 27-30 n.v. 67 

' ' ... 1.c:a ' .. .I ... r:! .ct u u .cs u ' 4 
JU'rl 3-4 (9'16) fl'Hnlu'nJUl'rltlllNi'lfl11Vl11il1vl"l:::vltJlfftJ-lg'-l'J'vl 3 1UVl81U6-I 

I 

I 

... S, , S, .. J/ ""~ S, Q v .. 'I !"I I "" I <II .'f v 
lJ"jl 1WlllU1UIQ1 fli'llfltJ-l'VtU 'r1 g fl"1-lfl11'r1Hv11U'rlff Vl:::1UVI fll iltJ-1 !VI g U'lf1-l'rlN1UiJlilUmuili}llU 

't1SJltu't1~ : m117J1'Uf111lfJm:::irniYv~ hrni1i,J 111lJ1.l7:::mf'1fltu:::mrnm7~~u1f'ln'nlJu11~'111~ ij'1JlJ~ 15 'Vi .!'1. 2540 

1m:::m117J1'Ufl11ltJln:::irniYv~un:::m1lJi'Uii-:::1vie'U111flmnht11i'.ie~i1'U 111lJ1.l7:::mf'1m:::'Y171~'Yli'Yitilmti7rn'l11;un::: 

~~111f'ln'vlJ1.l7:::fl11'171'11f111111"11lfl1fl 1'\.,I~ 29 n'U11fllJ 2548 
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111iJJ iionii'o tl1nv1 

3.4 

3.4.1 

I 
QJ QJ ,!I 

fll'j(1111il1~H'i-UY'Wll~!'Yle»'W 

0 "" fll'i~l~'W'Wfll'i 

~ 91 ~ i i 'l 9' ~ .ct QI 4J .ct d v 
':i::::l1J~'l1'Ulrl1lJO.:J'lJO.:J 1f'l 'i.:Jf)l'J 1~tl 'lllmO.:JlJOWl'J1,J1~U'J.:JfflHY~l'VlO'W (Seismometer) tl'l·rn Instantel Model 

MiniMate DS-077 ~ij~~i'l11lJffl"1rn'lJO.:Jlf'l1o.:.iiJo 1'Wfll'JWl'J1,J1~fi1i'l11lJl~ 1tllj.f11f'I (Peak Paiticle velocity) 

'UO.:Jf'l~'Wrl''Wff~1vit1'Wl~1\.f.:.iu~ 0.254 lJ'1~llJWl'J /1 'Ull1 ~'Wl'U fi1i'l11lJ~ (Frequency) o~'l'W'li1.:.i 1-100 1Uwici1 

U'1~ll'l1ri.:.ii'11m.:.ii~mfllft' (Microphone) f11'11'W~~ 'J~l•lll 140 l~9flll'1 (110'1) 1~ti'Vl1fll'JWl'J1,J1~ 'l'Wll511t\J~i'l1~ 

11,J~l~'frnrnm~'VlllWl1""1Wl'Jfll'J'1 ~f11'11'W~ ~1'W1'W 2 fft11'U fitl (i.:J'JU~ 3-5) 
" 

1. ll511t\J 'lJOllUU'1.:JU'J ~'Vl l'W'IJW!'j' (-wn~ 0634378 Wl~1'WOOn, 1946806 muo) 01hh.:.i,i1n 
" 

,i~~'V11m11 ~1u~ i um.:.ivift'M u1 ~mru 420 tlJwi 1 . 
<> !i/ 1 g) d ~ .J,. 9) .c::it. QI .c::it. QI QI 

2. mnrum'W171'lfJ1 ni'l1f'lt1.:J'W'W'Vl 1m.:.imrn1.:.i~1'W'Vlft'wi~1'Wwin (-wn~ 0633528 wi~1'Woon, 

"' ' ' ,1 ,d'i IJJ.I " "' "' .I 1947488 rl1'WO) OQ'111.:J,Jln'W'W'Vl 1m.:Jfll'j !U'Vll.:J~l'W'VlflWl~1'WW!n u'J ~mru 630 llJW!'j' 

3.4.2 
' ' ' 

,i1mrnm1wi ·n,i1~uNff'Wff~1vio'W 1rlo1'Wvi 28 t1'Wt1lt1'W 2567 ;.:.i'Vl1mn~1u~11tl'1111rlo.:.i1'W 

' ' " 
'lf1.:Jl1'11 17:00 'UlWf)l 'Vllf11'JWl11,J1~f'lft'Wff'Wff~l't10'W 3 U'W1 fiO WlllJU'W1'VlUtl.:J (Transverse) U'W1i.:.i 

(Vertical) ll'1~ll'W1tl11 (Longitudinal) i.:.iwi111.:.i~ 3-6 ll'1~11tl.:Jl'W~M111lm7~'11imnm-1'W1f1~ 2 

1. u1nru'IJ'el1J111fo ,n.h ~'l'l1u,Jm 

i'U'l1 28/09/2567 nm 17.00 'U . 

.. " i ""' 2. mnru1J1'U':il'hlLJ':i mui'lt1-:i 

.lI .;.,. " .. 
'l'l'U'l'l tflHfll':i'l'll<lfll'U'l'll'f 

i 'l-1'11 28/09/25 67 l'Hll 17.00 'U . 

d 
fl1UJO 

cl 
fl111JI ':i 1'el'4fllfl tr <HJ'fl 

filfll'i'IJlifl 

d d t Q 

fl111Jt':i1fl'l.!fll flliHW'l'l<I 3 'l'll'f'l'll<I 

HHiflmflll'f 

cl 
f1111Jt ':i 1'el'4fllfl tr <I q'fl 

l'i1rm'lllir1 

d d t 4 

m1w11'el'4mr1mcW'l'l<1 3 'l'll'f'l'll-:i 

U':i <lifl'ellflll'f 

~in ·1Jhi'Vl tllii-:t t~l! t1'Hrt.m!u'l1 f'l'ell!'U'1U'Vll!~ io1nfl, 2567 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

.. ... 
'11 ft'l'l Hfltl'U 

Transverse Vertical Longitudinal 

II 

1.061 

0.01651 

<0.254 

35 

0.604 

0.00575 

1.33 

118.0 

<0.254 

12 

1.241 

0.01592 

<0.254 

'tnrn.Jm~ 1imilf11'J'Ul!vinri1'J~fl'lJf'l1llli'Wff~l'ntll!lrl'elmllll11mJillf'I (Peak Particle Velocity, PPV) 

.. ' t ' .M ~., llf'll~-:tu~ 0 .254 mm/s 'Ill! rn 
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v111t1 ffa1i'ifa '81flA 

3.4.3 tll'Uf-Hlfll':ig)':i1'll1~H1~tutT~tTioiu~hn..1out11t1u 2567 

'illf1fl1'J\Pl'J1'il1flU'J -:iiinY~1vit1umnmn~1uf111U 1mih,-:i'lrn-:i 1m-:im'J 1rlt11'U~ 28 fiwntiu 2567 

(i-:J\Pll'JHvi 3-6) cil-:ivm 1m ,:Jfll'jl~lli1Jlill1 \Plt,)'J ~!Uflil'j~1Jlt\A 108 f1!Mll.J/1l-:J'l11 ~ci1-:i ~l'U1'U 2 m:nw 

ff11Jlrn\Pl'J1'il1flfl~'UJ'Ufl~ll1tl'Ui~l'~tl-:J I ffi:ll'W ~ti 'IJ111tU'Utl'IJUiJri-:iiJ'J ~'Vll'U'Um t1tj11N'illf1~fl~'l'llfll'J 

"' \JJ. I "' 'lg/ . I .,i ., "' g/ 1 g/d -1 "" 1 'J~ l'l.Jfl ni'Vll-:J'Vlfl' \Pl 1J 'j~1Jlt\A 420 llJ\Pl'j l'Utl-:J'illf1Nrlfl1'J\Pl'J1'il1fl'Utl-:J'IJ'j!1tU1Jl'U'j11J f."j'j f1rllfltl-:J'W'U'Vl fl'j-:Jfll'j 

'Vl1-:i~1uvifl'1?1~1'U\Plf1 t1ci111-:i'il1nlu~1m-:im'Jiil'Vl1.:i~1uvifl'\Pl~1'U\Plf1 i! 'J~mru 630 llJ\Pl 'J ih~i1Jm11J 
"' 

iufl~ll1t1'U1rlt1ml1J17 1t1'4fllfl (Peak Particle Velocity) iifl1Ut1t1n11 0.254 lJ'1~11J\Pl 'J /1'U1Yi i.:iil-immrn 
I I I 'J/ 

\Pl'J1'il1l'IJflqjt1JltU fl~'U fl'Ufl~ll1 tl'U i~ 9f .:Jff11Jl'j tlfl1111},lrl i~i .:Jti 

• 11';11w'IJt111111hH1h~nnruv.1 cil .:i t1ci111.:i'il1n'ilfl~'l'i1mn~1ufl iil'Vl1-:ivifl''l~ i! 'J~mru 420 11J\Pl'J "' . 
'W1J11 mmrn1flfllfi111Jl71t1'4fllfl\1'.:J'tl'fl (Peak Particle Velocity) i~t1tjl'UU'U1tl11 (Longitudinal) ci/-:iiifll 

l'l'llfl'IJ 1.241 1Ji'l~l1J m /1 'U1Yi filfi111Jt (Frequency) iiflll'l'lltl'IJ 12 1if\Pl'lf Ui'l ~filfll 'J 'IJ,Jfl (Peak 

Displacement) iiflll'l'llfl'IJ 0.0 1592 lJi'l ~ llJ\Pl'J !flt1iifi1m11J17 1t1'4fllfl\1'.:J'tJ'~m~mf.:i 3 ll'U1 (Peak Vector 

Sum) l'l'llfl'IJ I .33 lJi'l ~llJ\Pl 'J /1 'Ulyj Url ~UHtlfltllfllfl' (Air Pressure) iiflll'l'llfl'IJ 118.0 lfl911'1Ji'l (Utlrl) 

1rlm.l lltlll},lrl nu \91 'J1'il 1 flfl lfi111Jt (Frequency) \1' .:i 'tJ'fl ~ il~ 'ill f1f11 'j \91 'J1'il 1 fl l 'U U 'U 1tll 1 

(Longitudinal) ~ ii fl 11'1'11 tl'IJ 12 1if \Pl'lf i tJ1m tl'IJIYitJ'IJ fl'l.Jfl llJl\91 'J ! l'U fl 111JJ'U fl ~ll1tl'U 'ill f1f11 'J 'l'l ll'l1i'it1-:i'tt'U 

\917:Utl'J ~ mflm ~'Vl'J 1-:i'Vl f w v1 m'li 'J rn'lf791Ui'l ~~ .:i111~ ~mJ tl 'J ~fllfl'j l'lffi'il'ill'4l'LI mn iu ~ 29 nu 11fl1J 2548 

cmflriu1n~ 3) ~n111u~'l-nfl1m1:ut 12 1i! \Pl'Jf vt1:u'l-niifl1m11J11 1t1'4fllfl\1'.:iir~i~l-i1nu 15.1 iJi1~1:um1 

1'U1Yi Ui'l ~fll 'j 'IJ,Jfl il-iin'U 0.20 lJi'l~ llJ\Pl'j U~l'U'Ut\A ~~filfi111Jl71t1'4fllfl\1'-:J'tl'~~m1'il1~ i~'il1 -:J'illf1fll'j'j~lU~ 

id'lufl i'.:itl iiflll'l'llfl'IJ 1.24 1 iJr1~11J\Pl'J /1 'UlYi uri ~fllf1U'IJ1l~l'l'llfl'IJ o.01 592 iJi1~11J\Pl 'J i.:itl'u 'il ~1i:tui~11 

t d QJ ll] j/ QJ ~ I ·1 r/ 0., ~ 0 ~ 
fll 'Vl m 1 'il 1fl I fl ti-:i fl .:i :u flltl v u mru CV11J1 m 'ii' 1u fl 111J fl'U fl ~ l 'Vl t1 u 'il 1 n f11 'j 'Vl 11111J t1 .:i \91 llJ tl 'J ~ mfl m ~ 'Vl n .:i 

"' "' 

' " ' 
UHtl~tllf11fl' (Air Pressure) Yi\Pl n 'il 1 ~i~i.:Jf1~71',Jl.:J~'U iiflll'l'lltl'IJ 118.0 lfl91l'l.Ji'l (Utli'l) 'U'U 1i'it1'Ul1Jl 

1m tJ'IJIYi {J'IJ nm ~i'IJ f11'j'l'lli'lltl'Utl.:Jfl ~'U i'llJtlfl'ill f)fll'j 'j ~IU~ 'illf1r1111Ji.:J'Utl.:Jlff{J,:J 'lh 1 f1~11fil~\91 'j1'iJ1~ ,~ 

'il1 .:J'ill f)f)l 'j 'j~ !Ufl fJ,:Jfl.:Jtl Ul'Ulf1t\A C\'l~'il~ il-int1 l 'ttlflflfl 111Jlff{J'111tl~tl ~ .:iilrinflf 1-:J 'l~ "1 Ui'l ~fJ.:J!tl'Ufll~~lf111 
"' "' 

fil\1' .:icy fl [140 1~911'1.Jrl (Utli'l)] ~'ffl'U f)fll'j 111i'it1.:JU'j'IJt1.:Ji! 'j~ l'Vlfl'fl'11 l i t111J1 fll{JtllJ l 'IJ i~ (fllfl N'U1f1~ 3) 
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vlw'n ffo1rlfr, 01n'A 

I I 

3.4.4 -•-~ <:! Q,J Q,J ~ <l) I <:!I <,i 
ff lU hJ1 f.l 1J !'t'UJ 1J fHH) 11 ~ 11 ii 1 vi rl 11 lJ ff ti ff~ !'t'H) ti g ti '1$1 ~'t'l N ltl lJ 1 ii ti tH 

ifomYt1 
q 

'illn1>rnm1~11'iJ1~m1lJit.1n~rvhrw1ui1.:i~~1in.J1'il'WG•nl'il~1J'W (t~tJutiuuwu 2567) ~1u1u 2 

"' "' mnw ffe:J 
,, ' 

1J1 mu '\JtJ1J1t'Ui:l.:J'U'J ~'Vll'W1J\?l'J Ui:l~1J1 mu u1u 'J 71:lfJ'J 1n~1~u.:i-wu'Yi 1 m .:imrn1.:i;1uvifl'~~1u~ n 
I I I 1 

d .:£ ~ O ~ 1 d I Q 

(~l'Jl.:J'Vl 3-7) 'lf .:JllJ'eJ'Wl!'eJlf-.11:lf11'J~'J1'il1~fllfl11lJtl (Frequency) fllfl11lJ!'J 1tl'4fllfl\J' .:icy~ (Peak Particle Velocity) 

Ui:l~ f)l'j'\) ,i~ (Peak Displacement) I 'Ulm urn'Yiu1J tirnnru C\'llJl~ 'j !l'W fl1llJi'W ff~l'Vltl'W 'ill f) f)l 'j 'Vllll'i i'.itJ .:i 

~11.J'l.l1~mfl'm~'Vl11.:i'Vlfvw1nrnn1.J'lfl~Ui:l~~.:iu1~~tJlJ 'l.l1 ~mfl'Hlffi'il'ill'4t1Jmfl iu~ 29 nu11fl1.J 2548 

l"l1J11 ~f1fli'.:i~~'j1'iJ1~Ufll'eJ~t'Wlf1tl!C\'llJl\9l'j!l'W~f)l'H'W~ (.f11flf-.l'W1f1~ 3) ~f)fftllU~~'j1'iJ1~ ff1'Wflll!Hel~ 

'e)lf)lfl' (Air Pressure) ~~'j1 'iJ1~ ,~ 1rlm.i1m1m urn'Yiu1Jtim ~i1Jf11'J'Vlli:lltl'\J'e).:Jfl~'Wi:llJ'el~'iJlf)f11'j 'j~!'U~'illf) 

m11.Ji.:i1ii'u.:i l"l'IJ17fll~~n'ili~ i~'il~ .:i'il1nm11~1ii~ 

~nhrnff!1.:i1~ "1 Ul:l~ti-:u~uf11~i1n-:hfi1mff~ [140 1~951'1.Ji:l (Utli:l)] ~rlTwnm1mi'.itJ.:iu-:i'UtJ.:ith~rnfl' 
'U 'U q 

m1f!tJ!lJ1mutJlJf1Ji~ (rnnmrn1flH'W1n~ 3) ~nnmu~~11'il1~1iutiu 
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~ 
I 

N .... 

~l'iH~ 3-7 tn'i1tnm.J1nau~1;1n1'J~'J1il1~11'J.:i~ui:Y::;1ihiulu~1.:i~flmi.11iluo.:iifilil'IJU 

.. ~ 

1:rnrnvtn'il-.ivt 

1. 1J111tu'llij1Jllth1-nh::'l'lnn1'~1 

.0:::, 91 ~ 5,ld. ,l .d 
2. 'U'il1tu'Ul'W'illl~'i lfl''11fltl •:l'l'i'W'l'l 

1m-:imrn1-:i~1'W'Viff~::1'W~fl 

"" .. ~ 
lvHl 'UYlvl 'n'il 'Jvl 

29 tl'Wtlltl'W 2566 

ll'U 'J llfl 'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

~ ; 
23 fJlJfll'Vi'Wli 2567 I Vertical 

28 tl'Wtlltl'W 2567 

29 tl'Wtlltl'W 2566 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

23 fllJlll'W'Wll 2567 I Vertical 

Longitudinal 

28 tl'WVltl'W 2567 

Transverse 

Vertical 

Longitudinal 

"' rim 1J1'1:i'Vl 11rd.:i IB'U, 1nllHlJ'U'Yl fltJ'U95'1ll'Vl'U~ ~,n~, 2567 

Frequency 

(Hz) 

24 

26 

27 

17 

14 

13 

LL 

35 

12 

. 
QJ ~ ~ 

~Hlfl nvt 'n'il 'Jvl ll'i ·Hl'U'1::IYI 8 'U 

QJ q Q QJ 

vl'll'UYlvl'i'J'il'Jvl 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

0.702 

0.765 

0.956 

0.575 

0.829 

0.511 

l.06L 

0.604 

1.241 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

0.00422 

0.00629 

0.00648 

0.00868 

0.01283 

0.00669 

0.01651 

0.00575 

0.01592 

Peak Vector Sum 

(mm/sec) 

1.24 

0.987 

1.33 

v1il't1 iiaJNYtl ;i1nA 

Air Pressure 

dB(L) 

115.0 

110.0 

118.0 

11mm 11 ~ l~:U'Vllf11'i'U'Uyjflfil'i::;ium1:uti'utY::;l'V1fJ'Wlrlflml1J1~1fJ'l.p11fi (Peak Particle Velocity, PPV) iiri1i.:i11~ 0.254 lJ'1~1:U~1~fJ1'W1Yi iu1tJ 
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3.5 

3.5.1 

.,. cl : 
fl 111 ! fl 11 ~ 'tt rl tlUll'VOfl 

'I 

0 .,. 

fll1~l!'W 'Wfll1 

u1'11'Vl ill~,!! 1i'Ui1rnimh-.1'Vl rH)'UCJf'1!t'Vl'U~ ~,ti~ M'\'llf)1'H~'l.Ji1vv1-:iJ1~1~'U ~l'U'J'U I fftn'U 
~ . ~ 

fit! ilvin \Plrnt1'W1'W'~'W'Vi1m-:im ':i (~ii~ 063 1858 \91:;i'Wvvn, 1949588 rn-uv) m1:;r:iwnwrw111.i'~'U ~7'W1'W 1 
.:::s ct , o Q.I t1 ~ QQ,I 0.1 ct t9 QI d Q.I 

fftn'U flt! 'l.Jtl'l.J1~1flffl'Uf)ff-:JCJJ'Vl':i :; 'l.J1'Vl'U1Vj (Vlf)~ 06345 13 \91 :;1'Utltlf1, 1945289 !l'l'Utl) tlltl1'U'Vl 30 f)'Uf.J1f.J'U 

2567 crtl~ 3- 1) ~-:Jf11':it~'l.J!!fl:;f11':i1tm1:;1,h!'U M'f11t'U'Uf11':i\911lJl-J1\91':i i 1'U'IJ'e),:j APHA-A WW A-WEF (Standard 

M ethods for the Examination of Water and Wastewater ; 21
st 

edition, 2005) i-:iuirn-:iifl'W\911':i l -:J~ 3-8 

. .. 
.:::I Q.:::I " Q.J ' Q.:::I Q r! Q.J Q.I ' 0 

1>11'H3YI 3-8 lltl~h'l11ifl11tn'l.J\>11fll'..11-3 11ifl111!fl';i1:; '11 m1:;fl1';i';if11lltlil1'W\>11t>£J1-3'1-!1 

., "' ., 
.t'll'l-mnllln'il1.i 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

" ., ' fllllfl'U\ll10tlVI 

., 
"'> cl 0 

3.5.2 f.Hl fl l 'i 1 !fll 1 ~ 'tt rl tlUll 'n 'W 1 .. 

., ., ' 
fl1nfl'IHi.f.fll'ri\ll10tlN 

- Electrometric 

, d 
U'l/W'U - Nephelometric 

, d 
U'l!W'U - Dried at I 03- 1 05 °C 

, d 
U'l/W'U - Dried at I 03- 105 °C 

, d 
U'l!W'U - EDTA 

J a., d Q,I d Q d' ~Q.I .d ocv 

t:1Jt11'U'Vl 30 nmm.J'W 25 67 mmmrn':i1'il11m1:;1-rnwmvim~-:i\Pl1':i1-:J'Vl 3-9 im:; 3-1 o \917llm~u 1m:;':i1fm'W i:-rn 

m ':i1tm1:;111'Wmfli:-i'W1n~ 2 

IV .c:t.::t -=it. d 
\ll'IIU't1\ll'I'J'il11f111::'ti 

'V.c:td tV I 

1U't11fl'U\ll10t.lN 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

q 

, ., ,Jl.;'i 
'U0\llfl\ll::fl0U!U'riU't1 lfll~fl11 

30/09/67 

7.6 

1.2 

<5.0 

660 

415 

.. 
rim 'U1'!7'Vl llJ~-:I tg'U l'l':itl'Ut"''U'Vl 'fltl'U'tl~U'Vl'U~ ~,ti~, 2567 

mm9m 

5.0-9.0 

1J1\?ll! l'Wf.JWflTVnl 1~1~-u ('1.h ~tfl'Vl~ 3) ·1.h~mfY'flru~m11Jfm i-:i1n~itJ:1.Jutt-:i'll1~ 'iHJ'I.J~ 8 vrn. 2537 
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ui iin /fo1rliffl ;i,ti'm 

3.5.3 
., 

tl'a tfr-rn fl n 1! fl 'al~ '11 rlW.fl l'Vi tl 1~1 ~ti 1 ti!~ e) ti fl'I-H.lltltl 2567 
qi qi 

~ ~ ' 
1:nnm111m1::;11r.iurnTvru11hwin111::; no'U 'l'U'Vl'Ul1 ir11 .:im1 '1"11J11 iit11 pH OQ'l'UlfltuC\'lm111111'U 

~flll1'U~ 1rlml1m1ill vrn'Vit11Jfl1J1J11111 !l'Ur.JtumwJ1~1~'U (1h ::;1m1~ 3) 11111.J1h::; mrrr1ru::;mrnm1~ .:i111~~m.J 
' 

111-1.:J 'lfl~ u'IJ1Jl1 8 '\'I .fl. 2537 rlrn f 1Jt1l Turbidity, Total Suspended Solids, Total Dissolved Solids 1m::; Total 

Hardness l.Jllll1!1'UtJ.:J 
1
hfl~flll1'U~t1l B' 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NT U 

: mg/L 

: mg/L 

: mg/L as CaCO3 

. 
" ~ 0 

Ni.'lt11':nlfrll::11fJW.fll't'IU1 . 
' o CV ,! o 

'U01Jlvlli.'llT1Ut1tr-:lllll'l':l::'Ul'YIUl'tl 

30/09/67 

7.7 

I. I 

<5.0 

740 

470 

'flm : 'IJ1ii'Vl 'h.1 -Q .:i iih.J hnn.m!'W'Vl fl tlwifou'Vl'U'1 ~1ti~ . 2567 

6.5-9.2 

20 

1,200 

500 

llll>l':lil'I-! : 1h::;mf!'m::;m 1.:i'Vlivw1mli'J'UJ'lfl~u'1 ::::~ -:i111~~m.1 11 tl-:J 1111-1'1.J ~l1ii rnnwev1u'1 ::;1J1\,l 'J fll 'J t'W'Vll-:J1 '1flfll'J 

ft ll1'j'l.Jfll'j ,j't) -:J tl'W~ l'W'ffllil'JWiJ''llll'1 :::: fll'J,j'tl-:Jtl'W !'Wt1 tl-:J ~ -:1!!1~~ tll.Jti:l'W'WlJ VI .fl'. 255 1 (!f1WCVltl'\.i l'1:J.J\)'-:liJ'~) 

~ cl ~ l o QI fl ~ I QI did ~ cl 
'illflf11'J11ml::; l1f1 tufll'W'U l'IJ01Jl~l,HYl'U flff-3CJJ'\'l 'j::;1Jl'Vl'W l'W 'W'IJ11 'Vl fl~'lf'W'l'Wl11'il11ml::; l1 

• • q 

ii t1 lOQi'Umtu C\'llJl\Pl1jl'Wr.J wmwil 1rn~1"~ H1J1 for1 1111m.h::; mflm :::: m1.:i'Vlf wv1m 1i1nJ'lfl~ 1m::::~ .:i111~~01.J 

11 o.:i flll1'W~l1tl' nmtuC\'11m::;m\Pl1 m1 'l'U'Vl1.:ii '!f1m1 rlrnf 1Jm1if o-3fi'U~l'W fflli71tu ey'll1m::::m 1if o.:in'W i'W11 o.:i 

~.:iu1~~01.J1tl'U-w11 VI .fl . 2551 (~rnnm1mr1H'U1n~ 3) ~i~fi11-1'U~lfltuC\'lO'\Jfol.l\1'-3it~H 11~ou1.:ii1~11111.J 

'W'IJ17 1 UJQ1 i'WJ'W~ i ~J1 i 'UUO'I.Jl~lt'li.:in~11 'l 'U m1~'1.Jii1r11vhi!'U rlrnf 1Jtl1~m11JQ'J i'WJ'W~'IJ1 if1fl 
~ ~ ~ QI J Gt I QI \J) I \JJ 9/ o I \J) 9/ 

'U lN'UUt'l :::: CJrn'Wlfl-3l.Jl~l.J t'Uff1'U'U0-3llil.Jltu Total Suspended Solids l.Jllll1 2l' l'UV-3 tl.J t~f11l1'U~fll !1 
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., ' 
- ~ <=t "'> cf o G\ I <=t I al _Of' <u 

3.5.5 fll1!1J1tl'lHfltl1UHlfln1!rl1l~'t'irlWfll'V'IUlgU'lfl-:lfl~lUl-Jl<UUtl-:11J'\Hl'UU 
q q 

(fl'I-WlfJ'U 2567) \Pll':il.:J~ 3-11 Ui:l ~l 'LI~ 3-5 'W'l.J11 "fi1 pH tlQl'UlflWCl'llJ1\Pl':ii1'U~f11'tt'U~'l'Jf1flf .:i~'Vi'7 fl1 ':i\Pl':i1~ 

11m 1~ 11 irlm..i 1m1ill vrn'Vi vu nu mm i l'UrJrum-wtl 1N1~'U ('LI':i ~lfl'Vl~ 3) \Pl llJ'LI ':i~flli'lflW~fln llfll':i ~ .:iu1~~m..1 

U11'1'151~ ll.'IJ'l.J'l1 8 'W.i'I. 2537 tl1'11'.i'l.Jf11 Turbidity, Total Suspended Solids, Total Dissolved Solids Ui:l~ Total 

Hardness lJl\Pl';j i l'Uv/bJ1~n1'11'W~fi1 H 
rlrn f um':i \91 ':i 1~ i tfl ':i 1~11fl run 1'Wtl 111t1u 1~ 71:l ti Tu flff .:iCJl'm ~u 1'Vll17'W 1 mh.:i~ ~7'Ull 1 

q q 

~'U~.:itl~~'IJ'U (fl'UtJltJ'U 2567) \P11':i1'1~ 3-12 tm~i u~ 3-6 'W'l.J11 'l'Jfli'l5'U~\Pl ':i1~1lfl':i1~11"f11tlQl'UlflWCl'l 

lJ1\Pl':ij7'UrJrum-wtl1m~11:l~H'u11m1 \Pllll'LI':i ~mr1m~m1.:i'Vl f 'Wv1m1i':irn'lf1~ul:l~~.:i u1~~tlll 1it1.:i nm'W~ 

mfomru Cl'lUl:l~lJl\91 ':i m ':i l 'U'Vl1.:i1 '157fl1':i rl111f um':iif t1-:i n'U~ 7'U ft11i7':iru "J'"1!!1:l~ m':i if t1.:in'U l'Uti o.:i ~ .:iu 1~~t11J 

11'.l'Uvi'l:J -w.i'I. 255 1 (~rnflffl ':i .fllf1N'U1fl~ 3) ~1~n7'11'U~lflru~m~ il:l1Jey.:iey~ H 'l'Jt1fl f .:i~'Vi'1m':i1P1':i1~11m1~11 

H~mh.:i 1-:i ~1P111J 'Wu11 ':i l'l:J Q':i 1'Wvf 'W~H'tl11'W11om~11:li.:inri11 l'U fll':i'fl'Liinfl1vi1tl''U rlrnf utl1~m11:JQ':i l'U 

vf 'U~U1 infll17N'U!m~4t1tl1t1.:ilJ1~lJ rlrnf ummru Total Suspended Solids lJ1\Pl ':ij1'U fJ.:J ,~,~f)1'11'U~fi1 H 
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V CS d V I 

1U't'lltl'Uv11tltlH 

~ ., 
~lJfll'Yf\.!1i 2565 

11'\.!0W\.! 2565 
~ ., 

~lJfll'Vi'U1i 2566 

f)'\.j(Jl(J'\.j 2566 

~ ., 
~lJfll'Vl'\.!1i 2567 

f1'WJ7U'U 2567 

.,; 
nm 

v1il'n /fo11vw't1 01«.i 

' , I ct I "I 'LJ .., 
U~1-.'.IYl~lU"l0-.1 ~~uu 

.,. , 
f-Hlfl l':ivl ':i'Jil 1 lfl ':il :: '11 

pH Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) (mg/L) (mg/L) (mg/L CaCO3) 

7.8 2.62 <5.0 1,052 620 

7.6 2.29 <5.0 590 100 

7.9 0.38 <5.0 7 15 180 

7.7 2 .40 <5.0 455 275 

7.8 4.5 14 755 575 

7. 6 1.2 <5.0 660 415 

5.0-9.0 - - - -

1Ihi'Vl i:uii..:i 1~'UiTrn'U1,j'irv1 'fltJWiim1'Vl'UIPl '1ltl~ , 2567 

:1J1ill'JJl'UfJt:l!i11'l'lll1ih~'\.J (1h~m'Vl~ 3) ·1.h ~mfl''flo1~mrnm'J ~.:i1nf!~e1:utt'tt-.'.l'lfl~ 'Q'IJ'IJ~ 8 'l'l.fl'. 2537 

~l'iN~ 3-12 1mamnau~um'i~'i1~11m1:::~m.um~~nhm1v11iuhu'tm ..:iii~'i:::mn~rn 

v.c:ta cv t 
'JU't'lltl'Uvl'Jtltll-3 

~ ., 
~lJfll'Yf\.!1i 2565 

f1'\.j(Jl(J'\.j 2565 

~ ., 
~lJfll'Vi'U1i 2566 

f1'\.j(Jl(J'\.j 2566 

~ ., 
~lJfll'Vl'U1i 2567 

f1'\.j(Jl(J'\.j 2567 

lllvl':i§lU 

pH 

7.8 

7.7 

7.6 

7.9 

7.8 

7.7 

6.5-9.2 

. . 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.0 1 

1.22 

0.60 

0.32 

0.02 

I. I 

20 

(mg/L) 

6.6 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

(mg/L) 

692 

805 

570 

965 

525 

740 

1,200 

445 

450 

345 

500 

375 

470 

500 

.,; 
nm 'IJ1 EJ'Vl "l:uil.:i tg'\.J t1':ieJ'\.Jufov1 'fleiwifott'Vl'\.J'Pl ~7f1fl , 2567 

1h~mfl'm~'Vl':i1•rnf 'l'l 01m1in:u'!f1~1m~~ .:itnfl~ei:u 11 ei.:i fll'l'l'U~'l'lii nmrucvi'ttfl~lJlill'Jf11':i l'U'VllsJ1'lflf11':i 

ffl'l'l f 'I.Jm'Jilei.:in'\.J~l'Uffl1il':i l.Uij'lltt'1~f11'jileJ.:in'U l'Utiei.:i~sltt1fl~tll.Jt~'UVhl 'l'l.fl'. 2551 (tfiOICVlel'4 L'11..I\TsliJ'fl) 
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10 

9 

8 

6 

5 

4 

3 

2 

I 

0 

JOO 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

NTU 

7.8 

n,,,. 65 n.11. 65 

2.62 2.29 

n.,,. 65 ft.II. 65 

Jll911fl'U - 9.0 

7.9 

Jllfl 

n,,,, 66 

pH 

Turbidity 

0.38 

n.,,. 66 

u1ii'n no1ili'a 1i1n11 

7.7 7.8 7.6 

R.ll. 66 n,,,, 67 n.11. 67 

2.40 4.5 1.2 -
n.11.66 n.,,. 67 n.11. 67 

ti .. _ f':! .. ... d :: ' ., 'I A ... 'i' J fl 3-5 llfl'vt-3fll111J'ifJ1JlflfJ1JNtt fll1\!111il1lfl11:::'MflWlll'VtU 11J6vtfl\!l:::flt>U !U'VtU't'l I fl'Hfll"l 

1u,l1,3~r-hu1J1i1uo,3ifil111u 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 3-26 MM_S3: SILAPICHAI/2024/SEPIFIGURE 3-5.DOC 



70 

60 

50 

40 

30 

20 

10 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

mg/L 

mg/L 

<5.0 

n.Yl. 65 

1,052 

O.'l't . 65 

mg/L as CaCO
3 

1000 

900 

800 

700 620 

600 

500 

400 

300 

200 

100 

0 

O.'l't . 65 

ll1Vl1fl'U 

<5.0 

n.o. 65 

n.u. 65 

100 

n.u. 65 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

vi ii'n iio11ti't1 i 1n11 

Total Suspended Solids 

14 

<5.0 <5.0 n <5.0 

n.Yl. 66 n.o. 66 n.Yl. 67 n.u. 67 

Total Dissolved Solids 

O.'l't. 66 n.u. 66 O.'l't. 67 n.u. 67 

Total Hardness 

575 

415 

275 

180 

O.'l't . 66 n.u. 66 O.'l't . 67 n.u. 67 

' .... ' Ju'fl 3-5 (fltl) 

3-27 MM_S3: SILAPICHAl/2024/SEP/FIGURE 3-5.DOC 



10 

9 

8 

7 

6 

5 

4 

3 

l 

I 

0 

30 

15 

NTU 

0:11. 65 0.11.65 

11it1'11 iio11U'a i1t!'11 

pH 
Ulfl1flll • 9.2 

0.'11. 66 0.11. 66 O.fl.67 0.11. 67 

Turbidity 

1llfl1f111 • 20 NTU 

20 ........................................................... ............................................................................................................... .... ............ ............ .. 

15 

10 

1.01 1.11 0.60 0.31 0.01 I.I 

0 

o.n . 65 0.11.65 o.n . 66 0.11 . 66 n.n. 67 0.11. 67 

i.11vi151u : 1.h:::ml'l'm:::V1'l' 'HV1i'vw1mli'l'rn'll'1;un:::~-31m,ti'mJ 11,N f1Tn'U~'l1nmnwcti'11n:::m~rn1'l''luV11-3i'll'7fll'l' 

ri1'11fofl1'j'l1f:l-3t)'U~1'UtY7liUWiJ''Ulm:::nm1v-3t1'Ul'Ulif:l-3~-3U'J~ti'f:llJl11l'UVhl 'Yl .l'I'. 2551 

(mwcvi'v" Li'llJ\1'-3iJ'~) 

J'U~ 3-6 lltTPl~fll'ittAt1tJ1'1tltJNt\fll'i911'ltl1lfl'il:::~tJtl.lillvtJ1Utl1Jlvllt\ffl'Ufltf.:j~Vi'i:::1.Jl'nJlfj . 
, , .. , <t_'f.., 
UVl-3'flllllU'llltlU€HlJtl'J'UU 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-28 MM_S3: SILAPICHAl/2024/SEPIFIGURE 3-1>.DOC 



70 

60 

so 

40 

30 

20 

10 

l,200 

l,000 

800 

600 

400 

200 

0 

mg/L 

6.6 

r7 
n:11. 65 

mg/L 
1'1111fl1' • l,200 mg/L 

692 

n:n. 65 

mg/L as CaCO
3 

1000 

900 

<5.0 

n.o.65 

805 

n.11.65 

1'1111f11' • 500 mg/Las caco, 

Total Suspended Solids 

1'1111fl1',1',il'ril'tl1'Aftl,l 

<5.0 <5.0 

n.11.66 n.o.66 

Total Dissolved Solids 

965 

570 

n.11. 66 n.11. 66 

Total Hardness 

500 

800 

700 

600 

500 

400 

300 

200 

100 

............. 445 ........................... 450 , ...................................................... .. 
345 

0 

n.11. 65 n.11. 65 n.11. 66 n.11.66 

<5.0 <5.0 

n.11. 67 n.o.67 

740 

525 

n.11. 67 n.11.67 

470 
························375"······································· ...... 

n.11. 67 n.11.67 

ul::mflm::m-N'l'li'vw1m11lrn'll1~u"1::~-m1~~mJ 1ifl..:i nrnu~Mnmmueyj'1m::,m1lrm1u'l'l1..:i1'111rm 

ff1'1171Jfl1n'fo..:in'U~1'U'i1'11i1li.UiJ,iun::fl1l~O..:Jf1'U 1u1io..:i~..:Jll1~~0lJl~'U'Vill 'Vl.fl. 2551 

(lflt\AeyJ0'1 inlJ\1'-.3iJ~) 

MINING ENVlRONMENT CONSULTANT CO .• LTD, 3-29 MM_S3: SILAPICHAl/2024/SEP/FIOURE 3-6.DOC 



3.6 

3.6.1 

fl w ii l'VHll fl 1 fl 1 lHY tilt! 1.h ~ fl fl 'l.J fl l'J ( ~ ~Wl 1 'l.J fl fl il) 
q q 

0 ~ 

fll'J~l!t!t!fll'i 

u11T'Vl t:1.Jii-:i 1~1-1lTHnu1Yu..{ flt1wlim1'Vl1-1~ ~1n~ '1'17f11rn'j 'Hl1~fJt1!fll'Vlt11mrr'lm1m1-1 

1h~nt11Jf11'j (~~i11Jflfl'1) 1~U'l'llf11'jl~1Ji1t1d1-:it11mrr'luru Respirable Dust ~1'1-111-1 I fftll'U ~ti ~~i1 

'Vl'Uf1-:Jl'I-IU5mu h-:i h] 1rlt111-1~ 28 nuuwu 2567 'l'llf11'jl~1Ji1t1d1-:i 1~t1'l~1flit1-:i~~tllf11ff (Portable Pump 

or Personal Dust Sampler) u frni~'j lf11 'jl'11'1 (Flow Rate) 1.7 fi~'j~tJmvi ~~tllf11fl'Hl'l-llCJi!fl'1'1-!'lfW~ 

Nylon Cyclone U'1~ m ~~l'!:JmtJ-:J 'lfW~ Polyvinyl Chloride Filter (PVC) 111-1ll'i'mm~rn1mrri-:iu~ 20-400 fi~'j 

(i-:J'j'LJ~ 3-7) 
"' 

3.6.2 

11lf1~'1f11H!'j1,J1~fJWfll'Wtllf11ffi'l-lfftll'l-l'U'j~ f1tl1Jf11'j (~~i1'1,jflfl'1) 1rlt11'1-1~ 28 n'l-ltllU'l-1 2567 

Uff~-:J~'1f11'j~'J1111~ tl'i'i-:i~l'jl-:J~ 3-13 U'1 ~Uff~-:J'j7U-:Jl'l-!~'1f11Hl'j1,J1!ml ~l1i'l-lfllfl~'l-!1f1~ 2 

\11111-3~ 3- I 3 fH'lf11"j\11"j1'i)1vlflfl.l.flTVrnlf11f'l1'1-HYfll'l-'1.h~nr>um1 (~vl~11Jflflt1) . . 

"'"' .., .., "' .., 
.., 3 

l\li;lfll'':iVl":i1'il1~ ; mg/m 
J:ftl11-l'Vl\11":i1'il1vl 11-l'Vl\11":i1'il1vl 

Respirable Dust 

28/09/67 1.96 1 

5 

nm u 11T'Vl lllii-:i 1~1-1'hrn1-11rl'u..{ fltJWl1'1U'Vl'I-I~ ~ln~, 2567 

m1111111-1 mm iJ'l'l-lfl111J'U'1tl~f1tl'lu f11';i'Vll-:Jl'l-l!~t11num1 ~1n~at11J ( 'ffl'j !flii) 'LJ'j ~ mrrm ~'Vl'j 1-:J 

ll'l'il~l'Vltl 'Vl .ff . 2520 

3.6.3 tl'i'U~ilfll'ivl'i1'll1~flWill'Wfllfllfl1t1tltllt!'lh~flfl'l.Jfll'i (~~~1'1.Jflflil) 
q q q 

'W'Ufl-:Jl'l-!1l5 !1W h-:i !l.l 
d I I QI 

1Jfll!'Vllf11l 1.961 
C:,, .C:::.. QI I c/ 

1J '1'1 m ll~tl ~ f11Jlfff111J ~ 'j 
~O QIQI I 

!lltl'l-11 ~" f11':i ~ 'j 1111~~-:i f1'1111Jl 

I 1n urn vi uu nufl 1:1.J 1~ 'j iJ' 1'1-1 fl111J'U'1tJ~.I) ti i '1-1 f11 'j'\'l 1-:Jl'I-I!~ tl1 nu.fl 11~U 1~ lv 1J ('ffl'j!flii) ~11J'LJ 'j~ f11ff 

f1'j ~'V]'j1-:J1J'111~l'Vltl 'Vl.ff. 2520 ~f11'111-l~'l-n'mmw Respirable Dust iit1lll.l!n'I-! 5 ii'1finill~tl~f11Jlfff)!1J~'j 

'W1J11 iit11t1~'l-wmw C}'11Jl~':i!l'l-l~f11'11'1-1~ U~tJVl-:J l 'j ~~ 1:1.J'Vll-:J 1 fl'j-:Jf11'j iim'j,i'~fJ'UmW ilv-:ivu~'j 1Uff1'1-1 

1Jflfl'1 'l-n'-wtl' f1-:Jl'l-lff11J'lrim1'1mnilt1-:inu~wm ~m'jlflii 3M Ear Muff rn-:i1~11m~'l11J1 f1'1h .nu ci1-:immrn 

ilv-:i nu ~'1-1 '1 ~tltl-:J~~ i 1'W'U f1-:J 11-1 i l'i'1il1-1t1 Vl-:J~ 11'1~m~ 11 ~'1f) 'j ~ 'Vl1J ,J ~t) dim ~iu~ 1 . "' 
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1.,tl~ 3-7 trn~~-JlilGl'i1-J'llilfHlUl1'Wt11mffluau1utl1::ne1utn1 • • 

-wun-mitliN'li·nU~!il;i 1 

(flOtli·ni'tt eim:1-s) 

MINIMI h:-IVIRONMls, I' C'ONSUL'r I' ( 'O., I.Tl>. 

ll1m1'L"HLii'HU (Lcq 8 hr) 

3-31 

'Wunnutlijuoi~,u~lil;i 2 

(fttuil:um-s vlil<.1ei) 



3 .6.4 fll 'J ! ITT FJ'U! n tn.JfHI fll 'J vi 'J11l 1 ~ rlt\U1l 'V'H) l fl l ff 1 u i;Ytl l'U 1.h:::; fle)'lJ fll'J 
'I 

'il1nmrn11'il1~1'.JWflwrn1mrrhnnnin.b ::; m:ium1 c~~i11Jflfli'I) ~TUTU 

Vl'Uf1-rn.m 111w 1 H 11J lui1-:i~~l'I-UJl'il'U~-:J'U'il~'U'U (O'Ut.mJ'U 2567) \9ml-:J~ 3-14 m1::;1u~ 3-10 Vl'IJ11 

mmw Respirable Dust ijfiWQi'Umil!CVl:IJl\91'jjl'U~f)l'l1'U~ 1rlt1tl1i:rnf11Hll1'il1~i-:in~r:nJlllliV'lJ!'vivunu 

fil:IJl\911 J17'Uf117lJUftti~nvi'W mH11-:i1'U1~v1num1::;111~ii't1:1J ( m1 tflij) \9ll:1JU1::; mrrm ::;'Vl11-:i:1Jm~ 1 'VlV 

Vl .fl . 2520 ~f)ll1'U~1-irmmw Respirable Dust nfi111J1n'U 5 lJft~f)flJ~tliJf1'1Jlflf)llJ\9l'j u~mh-:i11~\9lllJ'Vll-:J 

1 fl'j-:jf11'jijf)l'J i~~umw ifo-:i5'U\9ll 1V'ff1'U'l.Jflf1'1, M'Vl'U f)-:Jl'U "1'1:IJ, 'ff'H'Wlf11 m'.lti-:in'U~'UIW ::; ffl'j lflij 3M Ear 

Muff rn-:i1i111ft::;'11lJ1ffU 'j nv ~-:i fflmrnif ti-:in'U~'U ft::;t)t)-:j~~i1vitl' f)-:Jl'U ,~l~'Ut1ci1-:i~ Uft::;f11~11 

~rnm::;'VlU'il::;t1Qim::;iuJ1 

vil'n.:i~ 3-14 1m£11J1Til'.l'Ufrnm1vi11i11Y1fltufll'V'le>1mr11 utrnT1-nh::m>um1 (~v1~1'Uflflt1) 
q q 

"'"' ., tffll'U'VlYl111'11Yl 
Respirable Dust 

23/02/65 2.451 

29/09/65 1.961 

24/02/66 4.902 

~tu1i-:i •ifo eimi'J 29/09/66 3.333 

23/02/67 2.94 1 

28/09/67 L961 

5 

u 11i'Vl 1:1J-d-:i IB'U11rn'U11rm1 fltlWl/ftll'Vl'U; ~lf)~, 2567 

:1Jl\9l'j !l'Uf111lJUfttl~ftVi'U f11'j 'V]l-:Jl'Ul~V1f1'1Jfl11 ::; u 1~trt1:1J ( ffl'j lflij) u1::;mrrm::;m 1-:J 

:1Jm~hw vi.fl . 2520 
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10 

9 

8 

7 

6 

mg/m3 

5 ............................................................................... .. 

4 

3 

2 

l 

0 

2.451 

0.'l'I. 65 

1.961 

O.ll. 65 

Respirable Dust 

lllfl1!l'U = 5 mg/m3 

4.902 

3.333 

O.'l'I. 66 O.!l. 66 

2.941 

O.'l'I. 67 

m~11 ,u : mm11u m1111hrn~.nu1u m':iYi1-nu1r\u1num1::u1~~v11 ( n'l':ilfl>h 

1.h::mffm::'Yln-1111-11~ ivw 'Vi.ff. 2520 

viiin ila1ma 41m1 

l.961 

O.!J. 67 

JU~ 3-10 11.At1rntit1uNam1~11i:11Y1tJtlU1Trtt:nmt11unmmh::mn.Jm1 (~YIP111Jflflti) 
' , , .. , ... _.,.., 

u-v1-ir1mui.11mui:l~1.J\.t 
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3.7 

3.7.1 

., ' 
'l~~UAif.l~ (U1ntUi1UTIUfl'lm~l'W) 

0 "" fll'l~lA'W'W fll'l 

u1lil'l l:i.J~~ 1~'Wi1-:nnmlw'Vl flti'Wcifc111l'l'W1P1 ~1n~ '1'17fl1Hn1'il1~1~irnihJ~ (u1rn1r~'W~ 

1.J fiilli~ 1'W) 'lmh~~ii fl1 1i111il'W~ l'W ~1:i.J1.lfl~'lrn~ 1m ~fll 'l' 1rlti1'W~ 28 n'Wmti'W 2567 1~e.i'li1riiti~i'.lti ACO 

Integrating Sound Level Meter ~11'il1~1~i'Ulfft1~m~t18'1711m (Leq. 8 hr) ~n'il1~~1'W'J'W l m n il fltl u1nru 

h~ 1" ci~i iJ~ 3-8) 

., ' 
3.7.2 fHlfll'lVl'l1il1~'l~~UAif.l~ (U1ntUi1'WTIUfl'U~~l'W) 

'il7flN'1fl11~11'il1~1~irnfft1~m~t1 8 '1711m (Leq. 8 hr) ~7'W1'W I 'ffmil 1i'.lti1'W'Vi 28 f1'Wtlltl'W 

2567 iiN'1 fl11~11'il1~~~,'W~111~~ 3- 15 11'1~11tl~1'WN'1fl1rnn'il11fl11~l1'1'Wfl1flN'W1fl~ 2 

V .c:i, Q.I f 

1'\.J'Ylli'l ':i1'il1~/'U1~!1tll 

Leq. 8 hr 

28/09/67 (9:00- 17:00 '\.J.) 84.5 

85.0 

mm9rn 1.J n: fl1ft'fl'jl.J'ff1'ff~fll'j 1m~~l.Jfl'jt)~l!'j ~~ l'W 1iti~ m~'l' !l'W'J ~~'Ulfftl~~tltll.J i M\1mr1~ 

i~i'i'rn'il~t1~c1ti~1~t1~11mfl11'1'11~1'W 'l'W11~c1~1'W iJ1~fl1ft' ru 1'W~ 13 ll'W1 7fl:i.J 2560 

' ' ~ ' 
3.7.3 ff1Uf.ltlfll'j(il'j1i)1~'j~~rnit1~A'll~fJ 8 ihliJ~ (Leq. 8 hr) u1nwi1untJij1m~1u 

'il1flN'1fl1rnn'il1~1~~'Ulfft1~m~t1 8 '1711:i.J~ (Leq. 8 hr) ~11'il1~'l'Wm.11mh~fltl'Ufll'l' (u111ru 

~'W~1.l fiilli~ 1'W) ~7'W1'W 1 mnil flti u1nru~'W h~ h i'lmh~nm 9:00-17:00 'W . l'l'U17 iiri1tiQ'l'Wmrucvi' 

- I ~ "" " "' ~ ct ,d 'l " " IJJ "~ m~1 ~1'W~ 7:i.Ju 'l'~ fl1ft' m:i.J'ff1'ff~ fl1 rn'1~r.]:i.Jmti~m ~~ l 'W 1rn~ m~1 ! l 'W'J~~'Ul'fftl~l'l titi:i.J '11\1 fl'ill~ 1~m 

m~t1~M~1~t1~11mfl11'1'11~1'W'l'W11~c1~1'W iJ1 ~fllft' iu 1'W~ 13 ll'W17fl:i.J 2560 ~ll1'\1'W~'lir1~t1~11mfll1 

'l'll~l'W 8 '1711m iiri11~~'Ulfft1~m~t1~'1tl~l1'11 fl1 'l''l'll ~l'Wlli1n'W 85 1~911'Ucl (rn) ll~tJV1~ l'J~~1m~mi'.l'Wfl1 'J 

1fo~f1'W'el'W~'Jltl~'il~ln~~'Wf1'U'W'Ufl ~l'WiM'Wtltl~'ff~ l'11'1 lflHfll 'l' l~'i)~'\11 Ear Muff 'lM'W'U fl ~1'W'ff1:i.J'lri 
q 

'l'W'uru~iJ fiilli~ i'W'VJfl fl'W CJ1~mmrnc1~ric1m~l'l'U'il l fllfftl~~~ i~iJ1 ~mru 30 1~911uc1 (rn) 

1-rnm~l'l'U'il~ti rJ'lm ~~iu~1 11c1~m~ 1 m ~fll'J i~ii nn~n'il'ff'\Jflll'll'l'W n~1'W1i'.l'W iJ1~111ilc1~ 
~ ' 

~ d ~ "" " " "' ~I """" ' IJJ. I ~ 'l' 1'il 'fftl'U tJ''llfl 1'Wl'l'W fl ~l'Wlm ~lfl'U'U'W l'1 fl'\J tl].! cl~l'W t}'IJ fl l'Wll'l tllu'W 'ff fl~~t) l u 

' llcl~fl1~11 
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v;11n ifo nii'a li111i;i 

' ' -~ <:t V V <=t <:t V '\' 

3. 7.4 Au1tl'UnJtt'U~Hlfll'Hil11'll1\?11~\?l'UHTt1,:mum 8 '111 i'J.J-:1 (Leq. 8 hr) 

'U~!1W~U~Ufl'lm-:11U1U~1-:i~Nll!lll'lll!~-:IU'll~1Jl! 

mnrrnf11'.i'fl'.i1u1~'.i :::irnfft1.:im~t1 8 '1711m (Leq. 8 hr) 'fl'.i1u1~1'1-lfft1T1.nh ::: nt1'1Jf11'.i ('LI1rnu 

t'U~Uij 'LI~nu) \i1'U1'U I fftll'W ~ti 'LI1rnut'U b.:i hl 'lmh.:i~~1mnu'Wii.:iifo~1Y'U (n'Ut11t1'U 2567) 'fll'.i7.:i~ 

3- l6 m1:::iu~ 3- 11 'Vl'IJ11 ii~1t1~'l'Ulf1WCV1:I.J1'fl'ji1'U'f111JU '.i:::f11flf)';j:1.Jff1ff~f11rn'1:::~1Jfl'.itl.:JUH.:Jl'U 1it1.:i . . . 
0, d d 'l 9) j/ 11( g/QJ A O 'l I QJ ,. I QJ d 

mm11m :::~rnfft1.:ivwt11J 'l-1\]f1u7.:i 1~rnm"1t1'fl'1t1~'.i ::: t1 :::11mmrn1.:i1'U 'UU'f1'1 ::: 1'U u'.i ::: mfl w 1'\.!'Vl 13 

i'W 1 1t"l1J 2560 ~n11-1'U~ 'l tt'.i:::t1:::11mm'.i'Vl1.:i1'U 8 '17111.J.:i ii~1'.i:::irnfft1.:im ~t1'f1'1t1~11"1 m'.i'V11.:i1'U 11.hn'U 85 

l~CJ1l'IJ'1 (ltl) U~tlU1.:J 1'.in'f111.Jlvit11~'Uf11 '.itfo.:in'U'eJ'U~'.ill'J~u :::1n~t'Uf)'IJ'Vl'\.fo.:i1'U 'ltt'Utltl~tJ'~ '1'11.:J 1m .:jf11'j 

1~,i~m Ear Muff 'l tt'Vl'U f1.:i1'U ff11J 'l ri'l'U'uru :::u ij'IJ~.:J1'U'VJf1fl'U ~.:immrn"1~f-1'1f1'.i:::'Vl'I.Ju1f1lffl'J.:Ji.:i 1~ 
U'.i:::mw 30 t~~t'IJ'1 (m) u"1 ::: t"l1~11f-lM'.i ::: 'Vl'I.Ju ::: t1~'lm:::i'IJ~1 U"1 ::: 'Vl1.:i 1m .:im'.i MiimH1'.i1utJ''ll.fll'Vl 

'Vl'U f).:Jl'Ul~'U U'.i::: 'il1U '1 ::: I fff .:J 1vlt1~ '.i 1\1 fftl'IJ tJ''ll fl1'Vl'Vl'U f1.:i l'UU'1::: tn'IJ1J'U vi n'li'ti 1.j '1~ 1'\.! tJ''ll .fll'Vltvlt11~'U ff()~ 

~tiiu 

Vll'n.:i~ 3-16 l'U1tl'Ulnt1'1JfH'ltn'lVl'n'il1Yl1:::~mih.1-:itu~tl 8 t1hM (Leq. 8 hr) u1nw~u~ui)tw1nu 

'lu~1-:i~N1u~1~-:iif11~ii'u 

. 
dd ._, CV .c:t V f 

J;Tfl l'l-fnm 1 'il 1 vi 1uY1m1u1v11,n-:imn 

Leq. 8 hr 

23/02/65 (9:00- 17:00 'U .) 84.5 

28/09/65 (9:00- 17:00 'U .) 84.7 

24/02/66 (9:00- 17:00 'U .) 84.4 

29/09/66 (9:00-17:00 'U.) 84.6 

23/02/67 (9:00-17:00 'U .) 84.3 

28/09/67 (9 :00-1 7:00 'U.) 84.5 

85.0 

. ' ... I (LI .ai, g/ .ct llJ d ,d 'l !ll !I} 

u'.i ::: f11flf)'j 1J ff1 ff~ f11 rn'1:::fl 1.Jfl'j tl.:JU 'j.:j.:j l'U l '.i tl .:J 1J WI H" l'U '.i :::~ 'IJ!ff l'J.:J'Vll'Jtll.J '1-1 '1 f)'i)1.:J . "" .. 
i~f 'Lim~t1~'1t1~'.i ::: t1 :::11mnwrl1nu'luu~"1:::1'U U'.i ::: mfl w 1 '\.!~ 131i'U17fll.J 2560 
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120 

80 

60 

40 

20 

0 

dB(A) 

84.5 84.7 

fl.YI. 65 fl .!l. 65 

Leq. 8 hr 

SJ1fl,§1'U s 85 dB(A) 

84.4 84.6 

fl .YI. 66 fl .!l. 66 

84.3 84.5 

fl.YI. 67 n.n. 67 

i.tlfl1fl'I-! : 1..h:::mfl'fl'rnff1ff~fll-:illll:::~1Jfl'HNIIH•HU ,iv~ 1Jl~-:i'Jl'U-:i:::i1.HfftJ~~tJtl1JiM-amr,~ 

,,i'fum~tJ~lltlfl-:i:::t.1:::11mmni,~1'Ui'UU91ll:::1'U 1..h:::mfl' tu 1'U~ 13 1i'U1lfl1J 2560 

_14 -~ .c( u CV Cl ci ~ ~ ~ A .ci_1,q q,A 

Ju'fl 3-ll l1J'nJ1.Jl'fltJ'UNt'lfll1fl"i1\11vl"i::vi1.JlffU:.IHH'ltJ 8 ,n,u:.i (Leq. 8 hr) 'U111W't'f'UYl1J{l'Uf'IHU 

1ii,h-:.i~N,iiii,il-:.iifo~uii 
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3.8 

3.8.1 0 ""' fll'lvll!'W'l-Hll'J 

1Ihi'Vl l:IJ~-:J l~'U l 1'Hl'UllJ'U'Vl fltl'UCJf't'lll'Vl'U~ ~lf)~ 'Vllf11'Hn1,rr~:i:::i'l.JllYeMff:::i,Y:IJ (~~i1 

1JfltH1) u~ntu 1H 1il 'l'W'li1-:i~ihnH111i1wi1'U\917:1Jtln~'IJ0-:i 1m-:im5 1rl01'U~ 28 nmnu'W 2567 1~uV11m5 

\9151'il 1~m :IJltulfltl-:J~ ~tlij 'IJ1J-:Jl'U ! ~ ff'mfn''il ~ -:J 'l 'U 'lf1-:Jm'11U Il u1J-:i l 'U ~ 1tlfl15 ~~i-:Jlfl 10-:J1~U5::::1Jltulfltl-:J 

ff ::: ff:IJ (Noise Dosimeter) ~~i1~tlijilli-:i1'U\9lft0~5 ::: t1 :::l1 "1'Vll-:Jl'U 8 '1711m mhu11r110-:ijj0:IJl'Vllfl1'jGltl 

10'W'li'm,Jft fll'Utll:i:::iu1ftt1-:J~\9151'il1~ 1~ '11'W1tl~1~ 1~1tl'W % Dose \9151'il1~~1'U1'U 2 m:ni'l fitl ~~i1 

'YfUfl-:Jl'Utl iju1i-:i1'Uv~~ I llft:::~~i1vn.fo-:i1'Utliju1i-:i1'Uv~~ 2 (i-:iitl~ 3-9) 

3.8.2 
V V <:l <=> V 

f-Hlfl l 'J '71 'J 1 ii 1 vi 'J ~ vi \J Hf fJ ,UY~ tn.1 ( '71 vi '711 \J fl rH;l) 
Q 

'il1mrnm5\9151 'il 1~5 :::irnli't1-:iff::: ff:1J (~~i11Jflflrl) ~l'U1'U 2 m11tl 1jj01'Wli 28 n'Ut11t1'U 2567 ti 

i;.mm5m1'il1~i-:i'l'W\91757-:J~ 3- 17 1rn:::':i1t1-:Jl'U1>-1ftfl15\9151'il1lm1ni"lwrnH-l'U1fl~ 2 

I. 

2. 

. 
.ct V' V --=:fl t:.\. V 

Yll'HH'l 3-17 l:.ftlfll'JY11101vl'J:::vl'I.JltT£1-:JtT:::i:U.I (Ylvlvl11JfltHl) 

~'llil'ffHiv11-H11~ .... .., .., .. .., 
l.Hll'U'Ylvl'J1'il1~ 1'U'Ylvl'J1'il1~ 

Noise Dose (%) TWA [dB(A)) 

~~Wl1'1'1'Ufl-:J l 'W'U~m-:rn-1~f!~ I (fJf.lfli-:JitJ elfl'l,J'j) 28/09/67 98 ,2 84,7 

~fli1V1i!n-:i1'Utl~u1i-:i1'U~fl~ 2 (fJtlrn':i.Jrm vi-w'il~) 28/09/67 96.4 84.5 

in Yl'J 1] l'U 85.0 

tl :i::: mr1m :1Jff1ff~ m ':i 1rn::: ~:1Jm0-:im-:i-:i1'U 110-:i :1JW15 j l m:::irnli't1-:i~t10:1J 'l tt~ n{1-:i 

,~r um~U\91M~5 ::: U::: l1ft l fl15'Vl l -:Jl'Ul'Ulll-ift:::1'U tl:i ::: fll fl' tu 1'U~ 13 'll'U1lfl:IJ 2560 

3.8.3 

'illfl1>-1rifl15\9ln'il1~5:::irnftu-:in-::: ff:1J (~~iTtJflflrl) u~ntu h-:i hJ ~1'U1'U 2 mnu fitl ~~i1 

'l'l'Ufl-:il'UUiju1i-:i1'Uv~~ I 1rn::;~~i1'l'l'Ufl-:i l 'UUij'IJ1i-:Jl 'UV~~ 2 'l'l'IJ11 'l'l'Ufl-:Jl'U~~~i-:itJtlmtu\9151'il1~5 :::iu 

1flt1-:iff:::ff:1J!~i'ummtu1li't1-:iff ::: ff:1J f0 uri ::: 96.4 - 98.2 1rn:::1rlml1mt\'1'U1tum:i ::: irnli't1-:im~u\9lr10~11m m 5 

V11-:i1'U (TWA) \917:1JU':i:::mr1m:1Jff1ff~mrnri:::tr:1Jm0-:im-:i-:i1'U 110-:i :1J1\915;T7m :::irnli't1-:i~t10:1J'lttri n{1-:i 
q ., ~ 

"l~i'um~mnrn~':i:::t1:::11mm':i'Vll-:Jl'W'lm11-iri:::1'U tl :i::: mfl' tu 1'U~ 13 '!l'U11r1:1J 2560 ~f11'11'W~'ltt5:::t1:::11m 

fll'j'Vll-:Jl'U 8'11'11m tlfil:i:::i'I.Jlflfj-:Jff:::ff:1Jm~t1\9lft0~11ftlfll'jl'll-:Jl 'U!il1n'U 85 l~q/1'1.Jft (10) 'l'l'IJ11 tlfi10fll'U'lf1-:J 
~ 

84.5 - 84.7 1~;1uri (10) ~-:il'f-:i 2 n-mi'l~\9151'il1~t1ti10v'l'W1ntuev1m1915;i-1'U~flll1'U~ 11~0d1-:i1:i~\911:1J1vi01tl'U 
~ ., 

fll:iift1-:if1'Utl'U\915ltl~'il ::: tfl~~'Uf1'1.J'l'l'Ufl-:il'Ultttl'0u~ey~ 'Vll-:J lm-:Jfll':i !~'ii~m Ear Muff ltt'l'l'Ufl-:il'Uff1:IJ1ff 

'l'W'Utu ::: tlijilli-:i1mJflfl'U ~-:immrnri~i;.,irim:::'Vl'IJ'illfllffU-:ii-:i1~tl5:::mtu 30 1~;1uri (10) 1rn::: m~11 

i:-rnm ::: V1u'il :::0~'lm:::imh 1rn:::V11-:i 1m-:im:i "l~tifl1 5\9151 'il 
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ul 11n /i1mWo' ,l1ni;i 

3.8.4 imu1unuur--n,n11\rl1--H11v11~~uiit1'3tr~aiJ (Clvl"111Jrlrltl) 
q 

' 
1u~1-3nr-huiJ1<Uuu-3if <U11uu 
'illmHlfll'.i91n'il1~1 :::~rnri'v-HY:::ft'lJ (~~1911'1.JfltHl) u~nw b.:i hl 11TWTW 2 mn il ~ti ~~i1 
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3.9 fll'i~l!'UlHll"Jflj~~el,tJ 

ft 1'11 'i1Jf11 'J~fl\911lJ\91 'J1'iHYt11JflWfll~~ sllt1fl~'e)lJ'IJtN 1 m slfll'J"l tl 1imr sl\?ltl l 'U u11i'Yl~lli mn 
q 

'il ~r11 fll 'J ffm:11 ii .:i fll 'J 1il~ t1'Ull 'U fl.:J'Ut1.:ir.J w m~ ~ .:i 111ft ~t11J V'Ul~ t1.:i m'il1nfl1 H111-u 'U n'ilm rn'IJ t1 .:i 1 m .:i fll 'J 

lflV'il~r1l fll 'J\91'J1'il1flf.JWfl1WeJ lfllfl'1'U 1J'J'Jtllfllfl' fl11lJl'11llfl~'Vlfl''Y1NfllJ 'J~iudrv.:i ll'J .:iimY~1vit1 'U 
., 

f.JW fll~'\.J 1 f.JW fll~tll fllfl'1 'U m:i l'U 'U 'J ~ flt11J fll'j 'j ~irn ft'Vsl 1 mYm'U 'U 'J ::;fltl1J fll 'j llfl~'j ~i1Jlft'Vsl~fl \91 TI.Jflflfl 

1 'Ul~tl'U fJlJ fl l'W'U '6 2568 llfl~,Jflr1 l 'J 1 IM 1mm fll 'J iJfrmi \91 llJ lJ1\91'J fll 'J if t1.:i f1'Ullfl ~11 ti'11 'IJ ~fl fl'J ~'Yl'U~ sill 1fl ~tllJ 
' ., 

lift ~ fll 'j ~ fl\91llJ\91 'J 1'il 'ft't11Jf.JW fl 1~ if sllt1fl ~ti lJ'U 'J ~ ~ll~tl'U fJ lJ fll'W'U 'fi 2568 I 'ft''U tl\91 ti fl'J lJ'eJ\91 'ft'ltt fl'J 'J lJ'W'U ! l'U 

llfl~fll 'J 1'11:Utl.:Jlli ft l 'U fl sl l'U'U lV'UlVllfl ~ll~'U'Yl 'i~Vlfl'J 1i 'J 'J lJ'lfl~llfl~~ sill 1fl~tllJ llfl~'l1'\..11Vsll'U~l~V1°li't1.:i 

l~'i'U'Yl'Jl'U\?ltl l 'U 
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mt11 u \vo i'u ri-uu1'\.Ji1..1m ~'1Je:i-:1V1u-1~t1fo:ff 'W'Vlt L tlt1'W~t1,nJlj'u1inT11 bf111;;"1-1rnn'1J'U 

.. "" d 
'1~m.Jtlll1 L 'WelV151'U 

f1tl-11~E.lbb'1tb~cJ'U11c.J:W'1frt1h-1-11\J 

i•Hf.l(>\I~ '.IJ\1.\,0,irn,um, . 

Oo\Jfinwhm1.1qr.~T1m1~ I 

f)~1J1J1 l>l ".i ~1\J1fif11".i1 LA ".i1 ::;'l,1'V](i)'1 el'U1l"1 ~"ctLL"1 ~'Vl~ L 'U m.Ji1el-1'U DD~ f11".i 
' "-' ;,,I 

I. '\ll'J. o l!:JCi:'.mo ;)GM11!:J ~il l!:JG'lom-ct: 

lwrn11 o l!:l<i'.'r;no br;n01l!:l ~El l!:l@l~~ 

1tJ-s~ruufa~f1'Vl'Jil'Uf1i saraban@diw.mail. go.th 



Le1mnmu'Uvh~'lll'U~~e1Gim.111'.lfo~-u'Vl~L'U~'W~v~'ll~u~n1~1LA~1~~Lelfl'tl'I.J 

u~,;i''VI L~'I.Jb'5el'I.JL~'I.J'Vt LLel'I.J~ LLit'Uel~11Plv~ i111~ Lit'tl'Vl:::b'U!:l'W 1- oi:u.~ 

., ., 
U1/1.11L~fo ,i,'I.JTIJ 2.6_j.1fJ.flTI 

' rl1iuvi ~11:1J'1TI~ 

1 Arsenic 

2 Barium 

3 Biochemical Oxygen Demand 

4 Cadmium 

5 Chemical Oxygen Demand 

6 Color 

7 Copper 

8 Cyanide 

9 Formaldehyde 

10 Free Chlorine 

11 Hexavalent Chromium 

12 Lead 

13 Manganese 

14 Mercury 

15 Nickel 

16 Oil & GreasP 

17 pH 

18 Phenols 

.. 
1Jfn.J1tJll 

• 

1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method2l 

2) Disestion, Inductively Coupled Plasma Method2J 

Digestion, Inductively Coupled Plasma Method21 

1) 5-Day BOD Test, Azide Modification Methodt2l 

2) 5-Day BOD Test, Membrane Electrode Methodf21 

1) Digestion, Direct Air-Acetylene Flame Methodf2l 

2) Digestion, Inductively Coupled Plasma Method[2l 

Closed Reflux, Titrimctric Methodl2l 

ADM! Weighted-Ordinate Spectrophotometric 

Methodr21 

1) Digestion, Direct Air-Acetylene Flame Methodr2J 

2) Digestion, Inductively Coupled Plasma Method121 

Distillation, Colorimetric Methodl21 

Dislillr:11:ion, Colorimetrir Method1l 

lodomctric Mcthod21 

Colorimetric Method21 

1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Method21 

1) Disestion, Direct Air-Acetylene Flame Method21 

2) Digestion 1 Inductively Coupled Plasma Methodl21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method[2l 

1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodl21 

1) Liquid-Liquid, Partition-Gravimetric Method[21 

2) Soxhlet Extraction Methodt21 

Electrometric Methodf21 

Distillation, Direct Photometric Method21 '?~ 

19 Selenium ... 



• ., .,j 
'11'Ulavi~ ~--~ ~ 

'f\11'1\J'Vl 1fi1Lfl'n:m 

19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methoci121 

2) Disestion, Inductively Coupled Plasma Method21 

20 Sulfide 1) lodometric Method2l 

2) Methylene Blue Methodl21 

21 Temperature l_aboratory and Field Methodsl2l 

22 Total Dissolved Solids Dried at 180 °cf21 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Methodl2l 

24 Total Suspended Solids Dried at 103-105 °cf21 

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

Colorimetric Method; Calculationl?J 

2) Digestion, Inductively Coupled Plasma Melhod; 

Colorimetric Method; Calculationf21 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Method2
J J 

···•···· ~ 
L'elfl~Tnh :i~,:i 

1. ?tl.11Al.111'1''Jm-al.l~-:iLnWl'1eJlJLl."1•nhtL'1'11'1LYm. fiiiti1Lm1t'\1.J1Lffo. 'WlJ~A!:~~ 4. m~L'Vl'V'j.,: L~HULLn1 ,, ' 
n·1':i~:w-w, 2547. 

2. APHA, AVVWA, WEF. Standard Methods for the Examinat ion of Water and Wastewater. 

23rd ed. Washington, DC: APHA, 2017. 
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Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

..,....,1.,:. c=''f I-' tf .._. tfo.._. 
1J"ili-'t1 3J4"'1 Lil4" L 1"iil4"L3J4"'t1 ~ il4"'lrn LL 't14"<Jl ;nn~ 
22/35 'lf!l EJn1~mVi n7on1 7 Ll tJn 4 {U7'1Ufl\4TI'l17 ) L11J'N'l1'111n n 111911.rnn:il n1~m't'i~'ll7'4fl7 10240 

lm,i'Yirf 0-2187-0908, 081-6573909 1rrnn, 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

U7,;'Yl flfl1ti'J!t.J -;i1n.i th::muu.i7Lfl'lJ~ 33719/16462 

September 27-30, 2024 

October 7, 2024 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 054/2567 

October 9, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

27-28/09/2024 28-29/09/2024 29-30/09/2024 

qua::mh11111 (TSP) mg/m3 High-Volume Air 0.179 0.163 0.185 

24 Hours Average Sampler/Gravimetric 

qua::mh'l'IJU1~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.060 0.058 0.065 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22/35 'l!oun1~mvm1'111 7 u.un 4 (UT1unwn,r1) u.'IJ1~~1mnn l'!Jfltn~n:il n1~1\'1Vi1J~1um 10240 

1mti'Vi,i" 0-2187--0908, 081-6573909 1mi,,, 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u~i;'Yl thn'Vi'lf!.l ~1n'il 1h::m'U.1J'il1'Lfl"llfi 33719/16462 
o o d -., ci.., A f' 

mt1fl~1,1n el1L1ltlLllel'1 ,J'1W'J'ilel911''il'ilfl • • 
..., 'I 1,1,al .d' .i::i11 ., .. .., 

1J1'U. TI 'lt!)1 Lnfl Lfl!J.,j~'U, 'Y1 fl1''1n11''Y11'1'il1'U. 'Yl~'il::1'U.iln 

September 27-30, 2024 

October 7, 2024 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 055/2567 

October 9, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
27-28/09/2024 28-29/09/2024 29-30/09/2024 

qufl::m1,1113.1 (TSP) mg/m3 High-Volume Air 0.175 0.185 0.181 0.330 

24 Hours Average Sampler/Gravimetric 

qufl::rJrJ,'J'lJU1~Lln (PM-10) mg/m3 High-Volume PM-10 Air 0.060 0.067 0.065 0.120 

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 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

"""""1..:_ G.r't ~ tf ...,. tfo...,. 
1J "iti-'Yl 3J "" L £l 'M, n "i e> 'M> L3J 'M, 't1 A £) 'M, 811 ,HL 't1 'M, G'I ,n n fl 
22/35 ,mun1~mvmi'l'l1 7 u.un 4 (U1\1Wl\lTI'll1) u.'!l1~-i1'1'11nn 1'!lt11mn:D n1~1't'l\'11J'l'l1\lfl"l 10240 

lmt'i'\'ln 0-2187-0908, 081-6573000 lmITT"l 0-2187-0008 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1J1,;'Yl thn-ri°15tl ,i1nil 1.h::muumLa"llfi 33719/16462 
o o Au .... A' 

i\11JGH.J1,Jn 01LflElL3JEh1 ,l,l'V\1il0911"ililt'l • • 
t,, 'I 111.d ,f,d1 1,1 A L, .-:ii 'I"' 

1J1U1"1~!)1" Lml Lfl tJ,ly.j'U, 'Y1 m.,:im,m.,:imu 'Ylfl9'l::1U9'lnLUtJ,l L9'l 

September 27-30, 2024 

October 7, 2024 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 056/2567 

October 9, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 

27-28109/2024 28-29/09/2024 29-30/09/2024 

~'U.fl::t!Eh1713J (TSP) mg/m3 High-Volume Air 0.167 0.156 0.189 

24 Hours Average Sampler/Gravimetric 

~'U.G'l::ElEl.J,i'l41Y1Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.056 0.047 0.069 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
"'~1..: a1 !IJ tf ~ tfo ~ 

\J "iti-VI 3J 'M,\I Lil 'M, n 'ii) 'M, UJ 'M, VI A el 'M>6Zf iHL VI 'M>Gl ,>1 fl~ 
22/35 'l!!lvn1~1!'lvm1'111 7 uvn 4 (U1\Uf"l 'l<Tii!1) u'IJ1~-.i1'111.nn L'llfltJ1~n:il n1~m'l'IIJ'll1'1<m 10240 

'tmi'l'l-n 0-2187-0908, 081--6573909 Lm11'17 0-2187-0908 

TEST REPORT 

1JTmi ~~1~-nu ~1n1?1 iJr::vni.J~i,in~,i~ 33719/16462 

L\.l~ 'il-:JLLT~"1 fl1\.ln r rii-nil"1~ '\.JLL'il '\.J~L'Di 

TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

0 0 ~ ...... ,_,,. 

"111J~ ~nin 'il1LJl 'il Ll-l'il-:J ~-:J\.l ':l 1?1 ~1,1rni,ici 

September 27-30, 2024 

1JTL':lru~1'1n f1-:i1f'Y'l r ::mV1 JT1'i 

Speed m/s 
Direction 

0.4-1.8 1.8-3.6 3.6-5.8 5.8-8. 5 8.5-11 .2 TOTAL % 

N 0 0 0 0 0 0 0 0.00 

NNE 22 2 0 0 0 0 2 2.78 

NE 45 0 0 0 0 0 0 0.00 

ENE 67 0 0 0 0 0 0 0.00 

E 90 0 0 0 0 0 0 0.00 

ESE 11 2 0 0 0 0 0 0 0.00 

SE 135 0 0 0 0 0 0 0.00 

SSE 157 12 0 0 0 0 12 16.67 

s 180 2 0 0 0 0 2 2.78 

SSW 202 0 0 0 0 0 0 0.00 

SW 225 0 0 0 0 0 0 0.00 

WSW 247 1 0 0 0 0 1 1.39 

w 270 0 0 0 0 0 0 0.00 

WNW 292 2 0 0 0 0 2 2.78 

NW 315 9 0 0 0 0 9 12.50 

NNW 337 3 0 0 0 0 3 4.17 

TOTAL 31 0 0 0 0 31 43.06 

CALM (<0.4 mis) 41 56.94 

TOTAL 72 100.00 

Wind 013/2567 

October 9, 2024 

, ~ 
[~ 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
u ~i;'t1 13J ~" L; "1 TH)" L3J" n An \.l,,Sa LL 't1 "<Ji' ~h n ~ 
22/35 '!leun1~L'Y1Vm7'111 7 uun 4 (U1\4ff1\4TI'!!1) u,mi1~111n L'!Jfllmn:il n1~L'YJ'l'j1J~1-um 10240 

1mti'l'j,i' 0-2187-0908, 081-6573909 1mw,1 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

WEST 

\ 

TEST REPORT 

u1-mi ~~1~'nt.l r.i1n~ th::'Vl1'1..l1J(,11L~'ll~ 33719/16462 

L~il'el'1Ldtj(,1~1~nm-1"Jl~~~'WLL'el'W@i1'l!i 

o o 4 ., ., .- r 
(,11tJ~tn~n 'el11J1'e!Lil'el'1 "N~'J~~(,11~(,1'1 

September 27-30, 2024 .. 
u1'L1ru~1,!n~--,,f'Y'l1::m'Vltht'j 

NORTH 

13.6% 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

17% 

TEST NO. 

REPORT DATE 

EAST 

WIND SPEED 
(mis) 

- >=11 .20 

• 8.50 - 11 .20 

• 5.80 - 8.50 

• 3.60-5.80 

• 1.80 - 3.60 

• 0 .40 - 1.80 

Calms: 56.94% 

Wind 013/2567 

October9,2024 



Mining Environment Consultant Co., Ltd. 
u~i;'t'l 13J\\'1 Ll'M>lTiel'M>La!\U1 Ael'M,,S~LL't'l'M,(R i,n~ 
22/35 ,ioim1~L'Yl'l'in1'111 7 uvn 4 (U1\IWlWl1'l!1) U'!J1~'11"'inn L'!Jfllrnn:iJ n1~m'l'i1J"'1\lfl7 10240 

1mti'mf 0-2187-0908, 081-6573909 1mw,, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01 :00 p.m - 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 :p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p .m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p .m - 00:00 a.m 
00:00 a.m - 01:00 a.m 
01 :00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a .m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p .m 
24 Hours Measured21 

Lmax [db(Al] 

TEST REPORT 
TEST NO. 

REPORT DATE 

ui,;''Yl fl&l1~'11tl ,i1n~ 1h::'Y11\l.1J@l1L&l"1J~ 33719/16462 

L 'Vlii£l.:t LL7~\l.El@lff1'V\ m11J-nit~~\l,LLEl\l,~,'!J9] L yj El£)@! ITT'V\ m11Jn £l ITT1.:I • • 
o o A._,.., A~ 

@111J&l~1,Jn £l1L11EIL1JEl.:I ,J.:l'V\1~£l@l1~~n • • 
September 27-30, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

riirnw~.r Yi7:1l1'Y11i',,,,. 

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

27-28 11'14U1U'l4 2567 28-29 11'14U1U'l4 2567 29-30 11'14U1U'14 2567 

57.0 57.2 57.4 
57.2 57.4 57.6 
57.4 57.7 57.9 
57.1 57.5 57.7 
56.3 56.6 56.9 
55.7 56.1 56.3 
48.3 48.5 48.7 
46.1 46.4 46.5 
45.3 45.7 45.9 
45.2 45.4 45.6 
45.4 45.6 45.9 
46.2 46.5 46.7 
46.5 46.9 46.9 
46.7 46 .9 47.2 
47.1 47.3 47.5 
47.2 47.4 47.6 
47.3 47.5 47.7 
54.7 54.9 55.1 
57.0 57.3 57.5 
57.3 57.5 57.7 
58.1 58.3 58.5 
58.3 58.5 58.7 
58.5 58.7 58.9 
58.2 58.5 58.7 
54.9 55.2 55.4 
90.5 90.7 91.0 

Remark: 1. 11 lJ1t1'tf1-U.7::irnffU'11flutr1,tJ tJ7::mftt1tll.::n"t'tlJ017~'1U1fla1llJU~'1'Jl1ii O.UtJif 15 VU'I. 2540 

2. 21 ia,1tliiu1im,-i1.:ii'l4H1-U..i1nt1 tll'l fl1l'l4'l!l'lUt1'U.'1Ll'l'IJfl::LiiU'l41-241 
;,J • "' 

TECHNICIAN MANAGER 

Noise 055/2567 

October9,2024 

Standard1t 

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

-
70.0 
115.0 



22/35 '!foun1~mYm'i't'l1 7 u.un 4 (UTIUl'1UTI'l11) U.'111~~1~1.nn L'llfllrnn:il n1~L\'l't'OJ~1Ufl7 10240 

1mi'l'i'li' 0-2187-0908, 081-6573909 tm«11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax r db(All 

TEST REPORT 
TEST NO. 

REPORT DATE 

tJ11j'YJ flfl1°ri"lft.J ,i1nil th::mUUil7Lfl'llfi 33719/16462 

L 'Vli'.i o-mi~'l4Elilff1'VI m11J°l!'4il~'l4LLEJ'14~L"l191 L ~ o Oil ff1'VI m11Jri o rl1.:i • • 
o o A ._. .... A ' muflr-n,m El1L11EIL1JEl.:I ~.:l'V\1ilElmil~tl • • 

September 27-30, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u1uTI1,1 g1lnlLfiu,3lu~t11,3n,n,,,3fi1uiiflt1::1u,m 

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

27-28 Tl'UU1U'U 2567 28-29 Tl'UU1U'U 2567 29-30 Tl'UU1U'U 2567 

58.1 58.3 58.6 
57.9 58.2 58.4 
57.7 57.9 58.2 
57.5 57.7 57.9 
57.3 57.5 57.7 
56.9 57.2 57.5 
56.7 56.9 57.2 
56.5 56.7 56.9 
52.7 53.1 53.4 
53.3 52.6 52.9 
49.7 49.9 50.3 
46.5 46 .8 46.9 
45.7 46.2 46.5 
45.3 45.7 45.9 
44.7 44.9 45.3 
44.3 44.5 44.9 
57.5 57.7 57.9 
57.7 57.9 58.2 
57.9 58.1 58.3 
58.2 58.3 58.5 
58.3 58.5 58.7 
58.5 58.7 58.9 
58.2 58.4 58.6 
57.9 58.2 58.4 
56.2 56.4 56.7 
91.1 91.4 91.8 

Noise 056/2567 

October 9, 2024 

Standardl/ 

. 

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

70.0 
115.0 

Remark: ; ~ ;~::~;~~~~~:::;::~"n~:;:•,::,::;~::::~~:•:::~• •"•~ '' ~ ~ ~~°. . A ~- ' 
1_ ) 

TECHNICIAN MANAGER ·/ 



22/35 ,mun1~1'1'1Vin1-n1 7 u.un 4 (ij'TU,lfl\lTI'll1) U.'IJ1~'111Y1~1n L'IJfll.mn:il n1~1'1'1Vi~Y111.1m 10240 

lmi'Yi11 0--21s7-09os. 081-6573909 1mff1-, o-2187-o9os 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:05 p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p .m 
07:00 p.m- 08:00 p .m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11:00 p.m - 00:00 a.m 
00:00 a.m- 01 :00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11:00 a.m - 12:00 p .m 
12:00 p.m- 01 :00 p.m 
24 Hours Measured2/ 

Lmax [ db(A)l 

TEST REPORT 

TEST NO. 

REPORT DATE 

1J1~'Yl ~£'11~°lftJ ,hn~ 1.h::mi.uJ~7Lfl°ll~ 33719/16462 

L 'VI" E),3 LL 7~\4El~ ITT'VI n773J'lf\4~~\4LLEl'l4~1'1f~ L ~ El El~ITT'VI m,mi Eltn1-:I • • 
~11Jfl~1,Jn t11LflEJLi'.iEJ-:! i-:!Wl~Elm~~TI • • 
September 27-30, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

ij1\l.T1Hl.J1lni1tiu"..{1,1t(rn"m,m~ti1\4iifl9l::11.1,imau~l,i 

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

27-28 O'UU1U'U 2567 28-29 O'UU1U'U 2567 29-30 O'UU1U'U 2567 

60.7 60.9 61.2 
60.5 60.8 60.9 
60.3 60.6 60.8 
60.1 60.4 60.6 
59.9 60.2 60.5 
54.2 54.6 55.1 
53.5 54.0 54.9 
49.9 50.2 51.5 
50.1 50.5 50.8 
47.5 47.8 49.1 
47.3 47.6 48.3 
47.1 47.4 47.9 
45.7 46.1 46.5 
45.4 45.8 46.1 
45.2 45.6 45.9 
47.8 48.3 48.6 
56.1 56.6 56.9 
56.5 56.9 57.1 
59.4 59.8 60.1 
59.7 60.1 60.3 
60.2 60.5 60.7 
60.4 60.8 61.2 
60.6 60.5 60.8 
60.4 60.8 60.6 
57.5 57.8 58.0 
93.3 93.7 94.1 

Remark: 1. 11 IJ1911!1'41::fl1JLRU,lt9lui1tu u1::mt'fflrn::nn1Jn,1~,1u191i£J1JLL~,l'lf1~ QlJl.J~ 15 ~.t'f. 2540 

2. 21 ,fo:1,Jiiu1im1i1,1i"U1hw;i1n91 trn fl£JWl!fHL9l'UYl Lfl'll't'l::LUU'U 1-241 
.,J • " 

TECHNICIAN MANAGER 

Noise 057 /2567 

October9,2024 

Standardl/ 

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

-
-
-
-
-
-
-

70.0 
115.0 

/ 
I 



22/35 '!foun1~mvm1-n1 7 u.un 4 (U7'1111'1Wn'l!7) u.'IJ1~-i1~1.nn l'IJfltrnn:il n;~Lrl'>'IIJ~1'11fl7 10240 

lmi'>'lrf 0-2187-0908, 051-5573909 lmR11 0-2181-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

ui~'Yl fia1vii't1 ,hn'il th::mtl.U'il7Lfl"llif 33719/16462 

L'Vlii0'1LL7~tl.O'i1Wl'Vln773J°lfU'il~\l,LLO\l,~L'11~ 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

• 
o o d .,....., Al' 

mumn,in 01L110L3J0'1 ,J'1'Vl1'ilO'il7'il'ilfl 
q • 

uiL10l."lJ01JLLilfl'1iJ1::m'll.1J'il1 

September 28, 2024 

16.00 \I,. 

MiniMate DS-077 

TRANSVERSE11 

11 

PEAK PARTICLE VELOCITY (mm/sec) 11 1.061 

PEAK DISPLACEMENT (mm) 11 0.01651 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

35 

0.604 

0.00575 

1.33 

118.0 

LONGITUDINAL 

0.254 

Vibration 027/2567 

October 9, 2024 

LONGITUDINAL 11 

12 

1.241 

0.01592 

,d. o Q.; .d I Cl, ..!, A A R 4 I ~ I 

(L1"3J'l'11n171Jtl.'Ylnm1::'i11Jfl113Jfftl.t'i'::L'Y10tl.L3JOm13JL1"1El~1l1fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1'il'1LL'il 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
Aa..1...: G.:\of I-' ,f a., ,foa.. 

'lJ"jti-'t1 3J'"'l'.i Lel'"L'J"jil'"L3J'"'t1 Ael'"61SiHL't1'"<A ~'ln~ 
22/35 'll£lun1~LY1Vm7'f11 7 LIUn 4 (U1\IH'lWl1'1f1 ) L1111~1i1"111nn L1JflU1~n:il n1~m"WJ.J'll1\lfl7 10240 

1mi-wfi' 0-2187-0908, 081-6573909 1mwi'l 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

TEST REPORT 
Test No. 

Report Date 

uiH'Yl ~a1~"lft.J ,hn.i 1.h::mt1.1Jf17Lfl'llrl 33719/16462 

L 'VI ij £h1 LL i~ ti.El fl ln'V\ n773J'lf\4fl~ tl.LLtlt1.~l 'lf ~ • 
o o A -- .c11t.c' muat:n,m t11Lt1£JL3J£1,i1 ,1,:i'V\1.iom.iflfl • • 

uiL1nu.i1t1.71"M-!J7LniL~t.1"l"rl1m,:im1m,:ii1";iflfl::1"fln 

September 28, 2024 

16.00 "· 

MiniMate DS-077 

TRANSVERSE11 VERTICAL11 

- -
PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 < 0.254 

PEAK DISPLACEMENT (mm) 11 - -
PEAK VECTOR SUM (mm/sec) 11 -

AIR PRESSURE dB(L) 11 -
TRIGGER11 -

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

Vibration 028/2567 

October 9, 2024 

LONGITUDINAL 11 

-
< 0.254 

-

~ 0 4,,, ,di I - ~ A A ~ ~. CL'.:'i 1 

{L73J 'Yl1n171J'1,1.'Ylnfl17::f1Utn13Jff'l,l.ff::L'Yl£ltl.L3J£lt1113JL71El1¼111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1fl,ilLLfl 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'"-"1..,: ~\of t, ~ "-" ~O"-" 

1J'itt't1 3.J"'1 Lil" L'l'iil"L3.J"'t1 ~il"!fflLL't1"@1 ,:nn~ 
22/35 '!!oun1~mvm1'111 7 u.un 4 (U1\411"l\4TI'll1 ) U.'IJ1~\i1mnn l'llt11.n~n:D n1~1'1 Vi1J~1\4fl"I 10240 

1mifi,i' 0-2187-0908, 081-6573909 1mlf'l"I 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 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u7~'YI fla1~ii.1 ,i1n~ 1h::'YIT1.uTmLa"JJ~ 33719116462 

o o A -., .... - ff 
,nuae.n,in El1L1lE!Ll.lEhl ,1,:l'V\1~El~1"~91Cl 

q q 

' ... , .r ~ 
m1~n91::nmhUWU'YI Lfl1",:1n11" 

October 8, 2024 

October 10-11, 2024 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 7.6 

NTU Nephelometric 1.2 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 660 

mg/L CaCO3 EDTA 415 

Lab-W 048/2567 

October 21, 2024 

September 30, 2024 

8:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-
-

Remark : 11 3J1.i1'!1l4fln4111Vnl1~1~'" (1h::LT1Y1f! 3) 1.h::mf'lflm::m13Jm1;,1u1.id'amLV:'1°111; o.uuf! 8 vrn. 2537 

21 ia,11..l~1.11im11.J1ltYI La\4L11'Ell4Lij'wn LLElll.~ LLl-11.J!m.ia~ ,hn.i Lfl'llYl::LU[Jll, 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 '!!oun1~mvrn1'111 7 u.un 4 (U1'14tn'14TI'l!1) u.'111~°li1"111nn l'llfltrnn:t! n1~1"nVOJ'll1'14'17 10240 

tmi'l'ln' 0-2187-0908, 081-6573909 lm1'17 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 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1.17,;'Yl flGl1Vi'l!f.J ,hn~ 1.h::m'IUJm-LGl'lJ~ 33719/16462 

October 8, 2024 

October 10-11, 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 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result21 

7.7 

1.1 

<5.0 

740 

470 

Lab-W 049/2567 

October 21, 2024 

September 30, 2024 

8:30 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

-
1,200 

500 

Remark: 11 th::mflm::m1,1Y1fvrn1m1r,-·n1'1!1~LLGl::~,1LL1'1aea.1 L1ei,i n1v,1491v,amnm'nLLGl::1J191,-n,,-1'u,m,11'1!1m,-

ITTV.71Jn1,-UEJ,JniAi114ITTITT,-m~'llLLGl::m,-uEJ,Jn14L"U.L1El,l~,JLL1'1atl3JLUWVht VUI. 2551 (Lntll.'nEliAlall~,1~91} 
1 1 ~ 41 

21 vi'ei,1tlD1J~m,. 1J7,;-'YI L0'\tL1,.El14L,j1,l,rf LLEl14; LLGl1JEl,.1'1El~ ,'hn'1 LGl'lJ'Yl::Ltfo1-lo 1-029 

Chomparectiate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Mining Environment Consultant Co., Ltd. 
ui'tiri laJti" to''Mi1T'Hl'MiL3J'Mifl Ael'Mi1SiilLLYl'Mi<A ,1111~ 
22/35 'lf81m1~m·1•m1'111 7 LltJn 4 (U1'11ITT'IITI'l11) Ll'IJ1~~1'1~1J1n L'!Jfllrnn:il n1~1'fl 't'l1J'1'11'11fl., 10240 

lmfi''l'l,f 0-2187-0908, 081-6573909 1mff'l-, 0-2187-0908 

ANALYSIS REPORT 

A'-' A A .... o .... 

U71f'Yl fliil7Yi'JHJ ,nn~ 

o o a -- _, 
muiil~1,Jn £l1L11ElLllEhl ,J.J~1~£l~,.~~fl • • 
~ .r ..IT 

lJ7L1t\l.Yi'\.4'Yl Lfl7.Jn77 

September 28, 2024 

September 28, 2024 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 057/2567 

October 9, 2024 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Station Method of Analysis 
Resplrable Dust : mg/m1 

2. 1J7L1mh,1tl.i (~OO.Jrn fl71.h::L~!) Gravimetric,NIOSH 0600 1.961 

Standard11 5 

Remark : 11 Notification of Ministry of Interior B.E. 2520, Safety working in environment (chemical) 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
u ~~n la..i~" Li" 1.,. o \.l>L3J ,.u, ~ n "eira u n "Gf ,h n ~ 
22/35 'll!l!Jni~11wmi'l'l1 7 uvn 4 (1fo11nwm11) u'IJ1~~1'ilinn l'!Jfllmn:il n1~m'l'l1J'll1\U1110240 

1mi'l'ln 0-2187-0908, 081-6573909 1mwi1 0-2181-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

lJ7lfYI ~hnriiu ,i1n'il 1.h::Y11~U'il7Lt'l'll~ 33719/16462 

L V1i'.h1'1 Ld~~EJ'iltn'VI m72..1"1!U'il~~LLEJ~~1'11~ L .rJ El EJ'iltn'VI m7llri EJITT1'1 • • 
O o A-'-' Al" 

'il1lJt'li:.J1,>n El1Lf1EIL2.JEl'1 ,J'1'V\1'ilEl'il7'il'ilCl • • 
MEASURED DATE 

MEASURED INSTRUMENT 

September 28, 2024 

Sound Level Meter Model ACO 

Noise 058/2567 

October 9, 2024 

Noise Level ( dB(A)) 

Location Interval Time 

Level Equivalent (Leq) Maximum Level {Lmax) 

09:00 a.m. - 10:00 a.m. 84.3 98.6 

10:00 a.m. - 11 :00 a.m. 84.6 98.9 

11 :00 a.m. - 12:00 a.m. 84.8 99.2 

12:00 a.m. - 13:00 p.m. 84.4 98.4 

u;nmt 1'1 Ta.i 
13:00 p.m. - 14:00 p.m. 84.6 98.7 

14:00 p.m. - 15:00 p.m. 84.4 98.5 

15:00 p.m. - 16:00 p.m. 84.6 98.0 

16:00 p.m. - 17:00 p.m. 84.3 98.7 

8 Hours Measurement 21 
84.5 99.2 

Standard" 85.0 140 

Remark : 1. 11 1h:::mfln-n,1~1~iim1u.a::fi11m£J~LL7·1h11\4 L~t1~1J1917i1U7:::fi'rn~u~fiumJ°1.itm,h:iMfrn1i.~u91aem::u:::na1m1,i1.nu'luu.iia::1u . .. " 
1.h:::mfl m iufi 13 iu11f111 2560 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
1J~i;-t1 lll;i'1 Ln°'M>1TH)'M,L3J'Wn ~il'M,ii~LLt1'M,Gi' ;11n~ 
22/35 'll!ltm1~L't1Yln1'1'11 7 LLtm 4 (U1'Llff'l'LIT1'1!1) LL'!l1~1i'1"111nn L'llfl\rnn:O n;~L't1YllJ'll1'Llfl7 10240 

tml'iYln 0-2187-0908, 081 -6573909 tmff'17 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

U7lf'Yl fi~1-wiu ,'hn~ 1h::muunm~°ll~ 33719/16462 

L 'Vlij£J-, LL 'i~u£J ~ITT'VI m•rn'1fU~~'l-tLL£Ju~l'lfi L i4 £J £J~ff1'VI n111Jrimtl1-1 • • 
o O .di L, ._, A ... 

mmun,:,n £J1L11£JL1!£J'1 ,1-1V11~£Jm~ilt1 • • 
MEASURED DATE 

MEASURED INSTRUMENT 

September 28, 2024 

Noise Dosimeter 

Noise 059/2567 

October9,2024 

Position / Name Noise Dose(%) TWA [dB(A)] 

YiiJn-:i1utJlju1i-:i1ui1?1~ 1 (")rutwnu 'ein~1) 98.2 84.7 

YiiJn-:i1utJiju1i-:i1ui1?1~ 2 (")rui'lii~11 ~iji,~) 96.4 84.5 

i11!Pl1~1'U 85.0 

l-11111131U%n111111'l"lfr;i: Complies with applicable Type 2 portions of ANSIS1 .4, ANSI 1.25, IEC 651 and IEC 804. Also complieswith OSHA 

Hearing ConservationAmendment, August1981 . 

i11111131u: • -a''J'uJ-:im~,,.h,:i1u~tifu = 8 i'JUJ-:J 

Remark: 

• Setting values for noise dosimeter are as the followings; 

• Range = 70-140 dB • Criterion level = 85 dB 

• Exchange rate = 5 decibels • Threshold level = 80 dB 

• Response time = Slow • Frequency weighting = A 

• TWA= Time Weight Average 

1. 11 1..h::n1flm1J l\'1 R'fim1u.a::fi1..1m-o-.1u. 1-:i-:11\l. L~EJ-:11..11911;-i\l. 1::imiu-.1~ u EJIJ 'l i ani1-.1 ltifrn~~ ut1a om:: u:: L 1 a1mni1-.11\l. 'l \l.U.9i a::1" ' .. "' 
1.h::mfl m 1"~ 13 i"11f11..1 2560 

2. 21 io-:11liiu1im1i1-.1i"«1",l1nt11.rn flE1Wl!aut1w,1 Ll'l'JJ'Yl ::Luu\l. 1-241 
;,,J ' " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



' t::I 

fllrl~l!1flfl 3 



'-

,_,. ______ MINING ENVIRONMENT CONSULTANT ro LTD 
.I ., . 

. . 

. 
lfl911 ~l'U flf.Mil l'Vt 8 lfllfl iu'U 'l 1tllfllff I ~t1'111,tJ 

- q 

- ·-i fi11ntio ! i,lll.:i flll~D 8 'nlll.:J ,i ll~DD 24 'O 1i1.:i I "' 4 
tllHlOD 1 U * fl11f151tl 1 lil8U I tn'.i3Jtl'Vhl 1innvi,,,:r~ 

mg/m' ~m; mg1m' µgtm' mg/m ' ppm ppm ppm . ppm ppm 

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

I 
Infrared Detection 

·I Nrtrogen Dioxide (N02) 0.32 0.17 - - - - - . Chemiluminescence - -
Sulfur Dioxide (SO2) 0.78 0.3ii - - 0.30 0.12 - - 0.10 0.04 Pararosaniline 

: Total Suspended 

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

I Volume 

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

I 
I 

< IO microns (PM-10) !. Volume 

I Ozone (03) 0.20 0.10 I - . Chemiluminescence - . - . - -I I 
i Lc:ad (Pb) . - . i - . - 1.5 I - - . Atomic Abso11· tion i i I 

' _L_ I 
Spectrometer I i 

cf 
,Js::fl1ffflW!:flS'l1Jfl".S~,,'141'Jft~81JUl1,,'l'lf1~ 1''U'Ui124 'l'Uf. 2547 \'!Sil : 

'H11lt.ll'119,! ,. fi1miims'IJ1fltu~ 

: 
' Y SJ (;)I o ..J QI c.:.. d 

tnf'nllJL'lllJ'IJ'WiJ~~fll"l5flll-11W'Ylfl11llfl'W l 'lJ';iSfllfntl' ~~l1iJll 25 ~~tl'lL"J5llL"lWff 

. 

.I 

_,, .... :..:. 



--------N!!NING ENVIRONMENT CONSULTAN: CO LTD ., 

V q 
1::v1mmN [dB(A)] 

I. 'J::~1J1n-fl{l\1{1~,1 (Lma.) < 115 

2. 'J~~1JLfffM11'~fl 24 i'111.~ (Lcq.:?.4 hrs.) 
-'----------'-----

< 70 

w 
V' 0 4 ~ 

'll'U~8'UflWYl11111.J8-311't . 

.. 
12 l.l'W lfl lJ 2540 

V 41:t o 4 C. 

1.Jl~1fl'U1Z~'1Jl1Ul-3illflfl11't111'tU.lfN11'U 

fll'jfll't1t.!~lll111-:i§lt.! ' flllll~-:i§lt.! 

'11-i1r1u 115 1,l'imn(w) 

(Maximum Sound Level, Lm'.i.\") 
-

lt~'iJLff6{111'~6 24 ,h hJ-3 Ll-iLfl'U 70 Lfl.;L'Ut'l(Lel) 

) 

'h.i1nu 1s 1,19imn<rn) 

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

'j'~imifv{lm~v 8-i111.J{I 

(Equivalent Sound Level, Leq.8 hrs . ) 
. 

c., .::::i Q., 

lll'411Jf1lll 1'1.Jo/l 29 1J'l-11 1fllJ 2548 

I 
I 
I 
I 

I 
J 

I 
! 

: 

I 
I 
I 

; 



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

. 
u 4 0 4 4 

lllfl'l!l'Utl1lll'1''U'1':::1na'Uillflfll'i'nll'Hlltl~'H'U 

' ... ... "' ., 
"' ., fl'JliJ(l fl'JliJl':i'l'Uel·U.l1-iillfl fll':i'U,IA fl'lliJCI fl'lliJl':i'l'Uel~el'!-Aillfl fll':i'\l,IA 

"" d (ijaiimvi1Aa1u1n) (ijaiimm) "' d cijaiimmAa1u1n) (i'.jaiin.1fl1) (l~':iflC)I) (l~':ifl'll) 

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 2:::40 50.8 0.20 



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

' 
m':iHUD'~-3':i::~1Jfl1llJ~-3,,tHlfftl-3Tiiim1tn::'Ylu9iauflflt1Ut1::a1fll':i . 

' .. 
dB psi 

.,. .... 
NiUl1:::'nU'nlflfl'U'U 

180 3.0 im.:iff!1.:i1ifo11w 

170 0.95 tm:,imh-u 1'1-ftyll~fl 

160 0.30 

150 0.095 m::: llflllP1fl1Jl-11?11'U 

140 0.030 th g .:i t'{fl ~ -&,,!fl t'{'ll fl rn11a:::r111 JJiJ av flfi u,i1 fl fl,, vi 1-:iTu 'Ill> .:iil ,:::1 'Y1 ffffl-1! J'rl llJ1 fl 7 

., i., (Occupation Safety & Health Administration : U.S. Department of Labor) Vtl1J'i1J fl 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ti1g•Hffl~-&1uflmm1ihi.:i11i'llfl.:iil,:::1'tlffff-n!JmJJ1mue11!1.Ji~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~ilallflf1Ut1ll1'Ufl iflUffli!flf11l!l-Tiie.:i1d 'IJlJ.:jUlZl'11f'!ffl11Je11J1fll (USBM. TRP. 

78 Safe Level) 

120 0.003 fll~lj1J'l111 ~II ~1lJlrl'U ij'UP1llU1Jlfl '1 rul'U llill 1iill.:i1rlu11a1u l'U'l 

120 0.003 ti,~ if fl i~!'I.J fl,, !tJ.:i1~ V'U ua::: ti, g -II "!fl~ ff7i! fl ?f 'IJfl l'Yf Ua:::m,111.la'elf! fl Ulll fl flll 

viH1u'llv-:iiJ,:::1Y1t'fffl-!1Jll11J101utJ1J1'1Ji~1-umnh.:i1'U1litJ1i!tJ.:ifi-u 15 -u,~ (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti, g .:i t'{fl ~ t,,r fl t!'ll fl w111 a::: m111 iJ all fl ifo ,i1 fl fl,, vi 1.:i1u 'llll .:til,::: I 'YI ffff'11 i' Jll 11J1 fl 1 

Ull1J1'1.Ji~ 1um,'li1.:i1u~'elli1e.:i 8<H1111.:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

.; 
mn : 1llnffl,u':i:::flll1JflllfflJ1Ju1 2541 "111P1,m1illl.:ifiu~mm:::'Y1m1flm11i·faq,:::1fifl1u.:i1umiitJ.:i11iua:::mifo.:ii'.h-1 

1uiJ,:::mf'fi't1U" flll.:tf11lll-Tiiv.:i11i fllll't11'VWlfl':iYiltU 



l 

MINING ENVIRONMENT CONSULT ANT CO.,L TO. 

I. 

2. 

3. 

4 . 

5. 

7, 

8. 

ir niiuun::sn' (Colour, Odour 

and Taste) 

~llll11,!ii (T-:mpcrature) 

.. . 
fl111JllJlJ Olflllll::flH 

,rnni1'iua::a10 (DO))I 

ii1vfl (BOD) 

ll1JflTill antj111flnYlaf 11if ~l11Jfl 

(Total Coliform Bacteria) 

ll1Jflvi1"funq1JYltHltl lt1al'lvf 1J 

(Fecal Cclifonn Bacteria) 

1u11111111 (N03) iul1"J1a 

iu 1,mn-u 

9. I u61J 1u1iia11 (NH,)hnni1a 

I 1u 1flllll\J 

10. I Ylum, (Phenols) 

II. 

12. 

13 . 

14, 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

l16~llfl~ (Cu) 

unina (Ni) 

lLlHfll'Ui'I' (Mn) 

rr'~n::~ (Zn) 

llflfllU(JlJ (Cd) 

(Cr Hexavalent) 

P1::01 (Pb) 

tlnrmf~1111t1 (Total Hg) 

n'll'lf\! (As) 

1~u,1u~ ~Cyanide) 

n11iiu111nTl'll-1rt (Radioactivity) 

- fi,r~;lllltnh 

- fi1f-1irl'IJfll 

. .. • · .. , .. ..: ... 
i'I' 11 'U lf!fl 2l'I YUL'I:: rm 1Y\lfl n 1J 

~ 

fH'l6lUlin111t1 (Total 

Orgaoochlorine Pesticides) 

. - -
i.lWl'l!llttJW.fl1YiU11uu11a-nh~1~u 

fllYIH • · ,nm, 

inwcnri1't1URi-1lf~)I ,inm111ru-1th::um 

t1aunnii1,min11l,rt1,::la94'1" 

,h::um tl-r.;Uln th::un, tl1::ui11 tl1::111n 

P20 

P80 

P80 

P80 

I 

0 

C 

llflll'I. 

' ,d - -1611.1'1.i<l\JJ 

100 lJtl. 

llfllH. 

1\Jfllflflll l'l/1' . 

lJOJH. 

ti 

1 

ti 

ti 

ti 

'Ii 

'Ii 

'Ii 

ti 

'Ii 

ti 

ti 

'Ii 

ti 

ti 

1i 

'Ii 

1i 

1i 

2 3 

S.0·9.0 5.0-9.0 

~6.0 ~4.0 

1-l.S :1>2.0 

:1- s.ooo :1- 20,000 

:1-1,000 

s.o 

0.5 

0 .005 

0.1 

0.1 

1.0 

1.0 

O.OOS • 

0.05 •• 

0.0S 

0 .05 

0.002 

0.01 

0 .005 

0.1 

1.0 

0.05 

)-4,000 

5.0 

o.s 

0.005 

0.1 

0. 1 

1.0 

1.0 

0.005 • 

0 .05 •• 

0 .0S 

0.05 

0.002 

0 .01 

0.005 

0.1 

1.0 

0 ,005 

4 

5.0-9.0 

~2.0 

:1>4 .0 

5.0 

0.5 

0 .005 

0.1 

0.1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0 .05 

0.002 

0.01 

0.005 

0.1 

0.005 

s 



I 

ClR1J 

23 . 

24. 

25 . 

26. 

27. 

28. 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

UUll'nfl1111'Ai~qi1
31 

flllUll1&ru~,J1:;U'lt1f}Qlftl1'1,il 

ftlnH R1a.inn1i'1h:lnlf 11 . 
mno flOUlll'l,ilv 

1h::u1t1 1h::um -- 1h::um 1h:um 1h:un1 Q'OA 

l 2 ? 4 

fi~n (DDT) 1111,nnfoln. li 1.0 1.0 1.0 

i'.im,riTiifloal'11 (Alpha-BHC) " li 0.02 0.02 0.02 

fltl91lt. (Dieldrin) " li 0.1 0.1 0.1 

tinl'lha (Aldrin) .. li 0.1 0.1 0.1 

11n.l,111u1 t> 111a::111tl,mm o " li 0.2 0.2 0.2 

Vtlflt1 , .. t {Hcptachlor 

&Hcptachlor cpoxide) 

ltJlU'l~'U (Endrin) " !i 'Wrr,~ n tl91l'l'i'n1J iA'~nunfm 

I 91l'lllCfCUiiflll11J~ 

ih.n : 1.h::mfffltu::nn1Jfllln.:i:nfla81Jtn1.:i~,~ ~uuii 8 (YUt 2537) 6dfl~l1Jfl"ll1Jlu,..,::,,wtyl¼!~tf.:ltff;lJ 

uc1:::i' mntJWm't'lrl~111t-.i.rnim,•i-~'ifl;i YI.ff. 2535 1ie.:i n 1i-1u111n91~ Jl1JflW1l1Yn.f-11uu ttti-ni'1Fi1fiu 

~'ri1rrc1unrrhl'lll1.j1'1Jfilll ~~mh::mmr11tl 1rlll 111 918~J~ 16.:i M'lU~ 24 fllJillliU'6 2537 

m.11m't1~ : 11 m:illti,nh::llll'lui-1ri-nf1~1fiu 

s 
. 
. 

-
-

-

-

1h::un1Y1 1 Muri u"ttn.:i.f 1Y1fJtuflll'l,i,iittml'l9111Jlill1J,n9i1Au1h1ff111nJ,-rf ~1nnih1n:mJ,imh::uu1 

m,::rr11Jllfllnu1.h:: fo-nf1~e 

I) nmrulflflllt'l::u!111t11fltJAO.:lH1'Unll'Ull;8 h~f111Jtln9irieu 
. " - .. - -- --- ... 2) nT~'IJ Ul(JYI U ~91 llJll llll"lfl9l'IJ El l ff ~lJ'lf19l ~:: fl'!Jl'l'UJ TU 

... , .. ; . : 
3) flll6\¾l fl11l::1J'IJ'U11ffU'IJEl~ll'ttt'h1'Ul 

1.h::111Y1il 2 Muri 11Mli~.f,~MfaJ1i.:i1nnn11mwu1.:i1h::un1 m,::tt11J1,mil1.nh:: lu~1~e 

I) nllf2t.llm11rn::uifofl lflo,EJ~F-i1um,"111ie htwn11t.ln9iritJuua::F-i1-um::m1Jml 

,Jf rn.J, ~fJOU11Y1ll1i1 hlrieiu - ;., .. : 
2) fl1H)'\.l1011ff9l1Ul 

3) m1,J1:;N . " 
4) m:d1mi1,1n::nmm-nh 

1h::11111ii 3 Muri 1LMri,nf1~Mfmf,-rf~111nnllml1Jm.:i\J,::u1111rn::tt11n,mi'lut.l,:: 1v~1~e 

t) m-nil.1111fl1La::11!111t11~w&Ktm-i1um1<Ji11.;e ht1911u,Jofirit1uun::H11..m,::u1urrn: 

tli'mJ, ~f1UU1ll'lll1i11,Jrieiu 

2) fllllfi119ll 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1.h::mriil 4 Mufi 11r1ri.:iJ1~i~i'mf1i.:i111nn11m11J1.J1•nh-:am11rn::n11J11mflinh:: 1o-n.fr~v 

1) mH}tl1nfl11a::11nt1fl 1~t1Y18~~humnh1-i'6 hfl911llUn9iriouua::F41Ufll::muml 

,Jfoul lflWlll'Vi\11i1itJ~au 

2) fil'i~9lt'l'll1m'ill 

1.h::111'1'1~ 5 i~un Ll'tlfl~J,~i~i'uu\if~11,nih1mnn.:1,:nh::11m un::tt'1111lOLi'hnh:: 1vwL~O 

mrnlJUlflll 

21111l1uflti1mP1'ijlW.U'l'll:: hull1ri..iJ11.h::u,r1~ 2 - 4 rl111fou11ti-:nf11h::LllY1~ 1 1if,;'Ju hl¥111J 

li'i'ill'l.n;; ui'l::ur1n.:iJ,i.J,::11m~ 5 i1M111uflt1l 

3/ t11 DO l;'J'UtnW<nlJlPllJl'U~lf[fl 

1i 1tluh.lP1l1J1i'irn'!n9i 

1i' f:l01'!11:Jii"e.:iJ1;i::le.:i ili~..ini1fltll'l11:JU9111Jnrn'!n~1nu 3 o..iff11'D'c'!lrfot'I' 

• ,i,~iim1um::~1..i11J!U"e~ Ca<:O, hhnun11100 iinani'1niti~m 

•• .J,i:iijm11Jn1::l1..ilu,ll,rtH CaC03 ln·,m-h 100 linnni'11l'it,am 

C O~ffll-Jl'i'ILcirr~ 

P20 fi11i..le {1-i:u 1 mi'~ 20 111t1m1ti11..11wi.vti1..i-u",J..ilf11fl~1~1J1J1Vl'i"lll tl'O'lJOVN~mil v..i 

Pso fi11,.Jvf1.;1.1 h1~~ so iJ1nm1ti1,..ntui,oti1..iJ,i-:il11Jfl~1riu1J1~n'llnauotlmianie-:i 

11n.1n. iiatinfa1tif11 

1Hl. 

MPN d - ~ • 
LOlJ .l'UC\.I . l1'i0 Most Probable Number 



" 11U1 @ti. 

11'1fnv'il1'UL1Jfflfl • 

L1t1.:i n111'U ~11n nLflWtnllc1!:1Jl;t'j fll'i 1 'Ul11-:J1'1flfl1'iH111l'IJ n 1'ii1tNf1'U 

~1un1ti1'itut'!'\JLm::n1'ii1t1.:itiulu1~n.:ii.:i111~tit1lJL~'U°rill 

VUI'. l2,d'd',., 

., 
,., ~ a,, a,, O ,,,, Q GI jl I 

111 flu 'il V'LI 'U n'i lJ VI 'iVW1fl'i'W1Ul~ lC, ~ tHI n''ilJILC, ::Vi ;Jl'LJ lfl'l llJ t fl'l llJn'llJ l'Hl 'ti tl .:j'lf HI 'il 1:: 
,, ,, ,, 

-u1u,111c,,i'.:i,HNi'J m,:av n'!!u 111'ih.l ldh,; t1TVHTit.1.:ivtt1~1u 1,nm 1tl 1m~1c, lrn-1Jt11'l'ui'm.Jl .:i 

11 n nL fltU Cl] fl l'i iii n 1 iJ',u 111 rn l '111 '11lJ1 ::n'lJ UC, ::tHJ 11!'1 ~ tl-:J nu tHll'U fl 11ru1 'U ii 'il~ 'IJ'U u:: Ju 

t11fY061trn:i~mJm1JJL'UJm1n b (G>) u11.:ivn::n'Jf1Jt)Jty~J,m~rn, 'Vi .fl'. '2>&'.tmo lJ1JU;i~11m1 
' ,, 

n 'j:: 'YI 11.:i VI r Vt V, fl 'j ti 'i 'j lJ 'If 1 ~ 11 C, :: a .:i 11111 ti f) lJ 1 ~ V fl 111 lJ :: 'U 1 '\l tl .:i fl tu :: fl 'i 'i lJ n l 'i U l U , ~, C, 

tHl mh:: fllfl'nTHU ~11 n'mt1tuCV1LL'1::JJ111rn l'i, 'Ul'l 1'11'111 fll'i ri111f 1Jf11 n'h,.:i nu-A',u tY1ti1Hll tY'll . 
' ' ,, 

1m:::m'iiJt1.:itiu1u11t1.:i~.:i11111n'oJJ1~uvh1H A'.:i9it11uu 

,i'v @ l11omiim.ln:mffm::'Vl'i1-:J6'11tY1l101'nJ uuuvi ~la, (Vi.ff. lmd'.dla>) t)(Jfi111JJ . 
" 

1'l11JJ1UW'i::'il'lf1Jt)J(Y~'U11J1~1C, Vi.fl'. '2>d'.!Q)o 
,, ,, 

-ifo IQ, nui1tHnutl1mout1n111c1tNumi1m~1a 
" ,, 

(c.i) tivtl 1tll~lt1VJfllltl ~t).:jfl'U n'li'1n.irii.:iu~11riu uu 11~uu 'illflH'l~UnmH i ,J ll.Ju' t1on11 

b llJ;'i'j "'1vci11Ju~n,ur1!rioi1JJ 'UIIIHtYJJ 'fl'jlf.J 1'4vilv.:inuin11J'1mo'Utlfl l '11'1-iimmi' W11fon1 
t ti • , I )J 

(l2,) 1umwvhiml1m111irn,ilulin1J111ovti,i1n-:huinru,i'i-~L~fJ.:j'iJ::~o.:iufou~11wii~.:i11t1 
'(i • .. 

I " I,, 

l11J!.:ini11J~mu -u'1.:i1fiv.:i1~01'1tNnum ifu1'iJlfifllO'Ut:ifl i'l1'fU~1JJ lllJ U1l1tu li~.:itit:i . 
t JI .,, t ,, 

(r;n) iumrulitiou1U1(,11fl~~~,:Jlfl1t1.:i?ruu11vHh ~tl.:il'i1m'Ufltl'Uf11;'11~U,,.1'UUO'itJUU1fl'Ut) • 
,, ti ' t 

u1m~1nMmil.iu'omli1 G>& LCJtu9i1lJm flfl1J~uvihiu'oerni1 @ ~,n.:i11Jm ri1uiumtiHitio . 
,, II d II ,, 

ti 11J ,~,n~~,l.:jlt'JHI .:iJ!1l ,.hjjo lo n ~fN vhf11'U fl{) 'U n1~1i'.l u 'lfl'U Utl rnuu1mhn111J1~ln'HU 1 

i1Ju'voni1 G>& tCJtUAIJJ~'j flflJJi4'u~1liu'rioni1 d. ,nn.:i11J;i1 11n:::'iV1J'!f1utio,i::¢i'v.:iiim.:i1::moJ1 

t1t1n'il1nuinmtiv 

(d) iu mw~ ,i::n:~1Jfll'i i.itivil1m~1c1i1m111~vnTHHJ~{lt11Jlt11ti.:i uuil1von 1 ,J .. 
,i:::~v~il~1.hntivi.if11uu11u1 l~flnt1.:inuin11~.:i11d.:i~.:i,~;inn.:ihlluti() 



m!1 c:;ib 

'l'1'1ffl\Hl1'4L1.Jfflfl 

,, ' 
jl a ,d , jl ""1 'l jl ,rn r;n fJWfl1Vi'IJtl.:llJ1lJWllfli111::: 'lf1J'j flfl <;l 

12><il 'VU)llfll fl 1J 12>~ cfa 

J/ 1 JI 1 

( (i)) ii 1lJ1\PllflfhJ::: Hunflfl~ML~lJ ii iii 'l~~llJ nl'l' 1lfl 17:::11 fJW ~ flll Ill::: '11 nn rn i1lfWlm 
: 4 , d .cS o' ., des i/ d. ,d iv <Q o' Q,/ ~ 

\Jlll1\Pl lfl11'Hl ff 11.J 'l' 1'lf n7Hl 'U l1 HHJ .:lflnl'l' '\J tl -3 'HI VllJ l1'U 1i1Lnl.11ntJnl'l' 1ltl'l' l:::l1 fl Ill fl mnu:::'\J tl.:l'U 7 
~ . 

ct Cl.' A dl ,,., ., ~ 
l11()ff(l11.l'UOlJVI ~'j1.Jfl1'j'j1JH)-lf1Wfl1'YilJlmt7lJ lJ()fl. 1300 - 2537 (ISO I IEC Guide 25) mo . -
ff u 1,j 'U ~ fl 1 JJ i1 f Vi t1 1 fl 1 J 11.11 <;11 n 1 tt' fl 11 lJ 1 .;l u ,r o u 911 lJ '11 ~ fl In w cvi' 1 i n 11 11 n ::: 11 o 'U l '11 ~ 

,, 
nrni1i''Yit11mii 1u,,11c, n nnrn 

II I 'J/ t 

• ct ~ jl "'1 jl ~ • ... ... ., 
(l!;i,) lJ1U1'11fll111::: L'lfU'l' flfl 910-ll'UlJ'U11.Jl\PllflV11JfltlHHllltu:::i11.:!n7tlt'l1Vi 

I J' • JI 

i17-ltflii hi 1numru<}10"41m.i~ .:i"!'il"111Jvi n1l1'U fl 1i'1uJJ1"11J1'UtJ 1rn,11r1li 11::: Hiullnt1 '1~ i 1mh:::tmril 

, ,., cici Q,/ : o SI o .r:::r. d' °" J. ~ q 

(r;n) 'Ui1'tNVli1fnlJi1rnt11nrn11.J1<;1lflnl'l1\J\Pl 1>10.:!Vl 1m111f1n:::'11i1lfltu fl filltu:::i1Lll 'U Vi ll 
' ,, ' 

lfltt1MihHmtu 'hj1n'UlfltllCVJfl'4 lflJJ'f!.:1~~"111.lvi n,,-nrn 111 \J1Jl91'l''.i! 1'UU1'1J1<;llfl o/i,1:::H'u1lf1f11~ 
~ 

" • I "" VI ll.lIJ l'::: fllffl.J 

__, c:t ,_<d ~'ljl 1 JI IQ "" ., Q dd 

Utll"1'i/lL Utl VII 'i ttn fl <;ll.191 tHlJfJtlrn mau:::'YI 1-lU 1'1191 'i /11 Utl'YIL 'i 0 
' ,, 

9111Jvin1l1U~,1l1101h:::mflil 

ou'o d. t111'ii1~ihJi1101ut.ioJ1m,nt1 

1i.i&u1nw"l'i'till1'U\Pl~ll11Jl:::ff1J 

SJ I.I I t/ 
q,, o 4 .., Q GJ 4 o d ., I 

(ti>) 11'1.:I f11'i L '17:::'U 1111\Pl lfl 11 HJ11Mn7rn~ "1-:llfl HH ?!U'U 1u1mr1 11H>l1?N n71'1Hl 1J 
• ~ r >f y 

ri1u1h:::mJlJ'IJtl~lfl 10HJ'IJU1'1J1v17flli ei~l 'UUOU11J Hllf1 ~v-nhm'i 'il1~n\Ji'1101 'UUO'U1'1Jl~rn, 

~,1~1iJ11~om1tpJlflflU!Lfltl 

(l!2i) mah14a~nui116iuuvJ1mv11r1iMm:::v\11,1t1n11n1uJ1iuuoJ,1.11~rn, hlo1~ 
_, 4d d r:1 q ~ ~ , .: "°' Q ~ 1 t Sf.cl ,, ,, d lit I ,, t 

1,JWflfltl'l''U '11'l'tlfl19ftrnorn LUlJfl1tl1'"11'lHJVflUi11tl \Pill '111Jfl111JL'IJ1J'IJ'U'lltl.:lflflO'l'lJ ll.J'UOt1n11 

ti.o ~niini'JJ~tiiim 

w ~ "' t 

(Ql) fl1f.Jl1~-ln71fl1'U'U11'W'I.J'elUl'lJ1<;17?lv111J (12>) ~fl-l'l.hiovvi-1Hhiuoon11 GI~ i'1111~ 
J,j J" J/ I 

LL~1t;{U'U 1 lu umhm~lfltltlfl'VJ ,3,l'U 111J<;l nii'U l'l?ltl1'U 

,, ~ : 
'IJtl ~ Lfm:mJU'Ul'I.J7<;11-cl 

( G)) ~ti.:i~1.:ifrumw '11loiu ri,'U'\ltNLflifl.:i~uJ, 1 ~11:::mvi nvu irln.:i 1,.n u,J 0J1'1.J1~1r1 



,nr, Ci)~ 

'l1'lffl~1l7'1L '!Jf11fl 

(12,) 'l i.ml'l ~ 'ill:ur1i tJ slfflJll 1Yl mru ,I ~::;~ij.:jf) ,l'lff){I~ ,J,mJ ml11J1'ill tl'l:::'11i1-:i1r11n .:iuu J 101J 
~ .. . " 

"' ' :,I ' ,, 

i1uml11J1i11tl1tt'mlu L~t:Ji!o-:anum,,Yt.11 11ltllltlffU6UL'il~lntlltJUf.lnL'Ul1'1.J'luut:itllU1'ilTfl,~ 
.. 

,i'tl b fil'lliin L''W71J1'illtl 

,., • ,, ,., .ct < ,s Q d Cit, c:! a o,, 4 
(Gl) ut1tl1m~ 1c1,hiin 1 imi'1 9lt:J ·HJ'ilnt1U'il'HJ'lHlJU91'11'lf.l'il'Uti11.J t11mTI'Y11i 11rn1ff'ilti1.J . . . 

' .. ,, 
~lll.J finamf v; tlln'lU 11J1~11'1 fi111u 'ii i,i tlfl1l1 U:::U l'lltl.:Jfltu:::O'S'lllfil'l'U 11J1'i11tl 

, -: 'j) "1 ~ '/J) i 1 )1 I 4 I 

nil ~,1mmum., ,m~ 1n'i1101TI'~m1111rn11u .:i 91f.l ·H!91 nn1191-:a1191 nu uo ~'U tl.:i 1h nun 

9111111""m nwcti' i~ fll'l 11t1:::1i u u 'l 'll~nnrn f YW7 mJ 1111~rn1ii 1111..1 'ii L'ilt1ii'li1-rnmal1m'i11c1 

1rl'U~fl11Jflll f 1JHvl'l1f)1J,Uf11'lfJvlfitl1JlJt)\l1111'illtl i.:itl' ~v.:ivi11u u fll'l nltl 1~ fll'j f11 f11J ~lltl '116-3 

~ : .. I o v d • 111 " ,.. d. s,..A "' f o ,., d 
'vt'lJ n-:nu U 1U1vl1,llJ'l:: '11Yltl-3Yl 11'l6'VtU fi.:JTUL '11111.J1Ylfl"lf ./l'vtlJ n.:i,uu 11J1'illtl 1.h:::'1 lVltl./l'Ylll{)U'\11.JW .. ,, ' ,, 

(19:,) 'lf1./ll~l::'U71Jl'il11'1917ll (<il) ~t'J.:iLflu~'Vin~11~nrn'YlfVf{Jlf1Hh1J1~ltl tHlf1'\1lJ.:jfff) 
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- High Volume Air Sampler & Blower - Electronic Balance S/N.0039104 18 1 

- No . 7, 7 

- No. 16, 16 

- No. 22 , 22 

- High Vo lume PM - IO Air Sampler & Blower - Electronic Balance S/N.0039 104 181 

- No. 9, 9 

- No. 12, 12 

- No. 25, 25 

- Sound Level Meter SIN 090 154 

- Sound Level Meter SIN 16203 1 

- Sound Level Meter SIN 2 12006 

- Personal Pump SKC High Flow 

S/N.20 180503042 

- Sound Level Meter SIN 2 12008 

- Noise Dose Meter SIN QDA I I 0036 

- Noise Dose Meter SIN QDA I I 0037 

- lnstantel Model Micromate SIN 

UM8 l7 I, UM888 I 

- pH Meter SIN C 125985375 

- Electronic Balance SIN B647342339 

- Hot Air Oven SIN P790 

- Electronic Balance SIN B647342339 

- Hot Air Oven SIN P790 

- Electronic Balance 

S/N.0039 1041 8 1 

MM_S3: SILAPICHA l/2024/S EP/CAL.DOC 



Environmental 

~ 

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 L!.H 
Run (m3) (m3) (m3) (min) (mm Hg) (in H2O) 

1 l 2 l 1.3780 3.2 2.00 

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

Data Tabulation 

Vstd Qstd ✓ £\H (-fs~a )P-fag_➔ Qa I ✓ AH( 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-t:,,P)/Pstd)(Tstd/Ta) Va=l6Vol((Pa-t.lP)/Pa) 
Qstd=lVstd/t:,,Time Qa=IVa/t:,,Time 

For subsequent flow rate calculations: 

Qstd= 1/m(( ✓6H(-~:d -R_Jfad j )-b) 
Standard Conditions 

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

Key 
t.H: calibrator manometer reading (in H2O) 
t.P : 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(( / t.lH~ Ta/Pa ))-b) 

RECALIBRATION 

US EPA recommends annual recalibration per 1998 
40 Code of Federal Regulations 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 

SECURA125-1S 

00391041811-

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 WI 08. 

This certificate relate and apply this equipment 
only. 

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

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

Date 04 Dec 2023 

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

Approval of the Calibration Certificate 

~ lf,r7 

Mr. Chonchai lnthana 

Vericat® 
Version 6.4 

Person in charge 

~ 

Chonchai lnthana 

Page 1 I 4 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

Calibration object 

Single range instrument 

Model 

Serial Number 

QM ldent. no I Inventory no. 

Maximum capacity (Max. load) 

Measured range 

Scale interval 

Place of calibration 
Address 

Department I Cost center 

Building I Floor 

Room 

SECURA125-1S 

0039104181 

- 1-

120.00000 g 

120.00000 g 

0.00001 g 

According to page 1 

QC I QA Department. I --­

-- I 3rd Floor. 

Laboratory Room. 

Maximum temperature variation at place of calibration 5K 

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

Test equipment 
Test equipment type Test equipment ID 

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

Test weight set OIML R1 11 E2 Certificate No.M2308197S ,E2(Traceable to SI unit through TCS) 

Sartorius (Thailand) Co., Ltd . 
129 Rama 9 Road, Huaykwang 
1 0310 Bangkok 

Vericai® 
Version 6.4 

Valid until 

23 Aug 2024 

23 Aug 2025 

Page 2 14 



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 - Tplace 

04 Dec 2023 

25 ·c I o.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 1100 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 

ltlieccl max= 0.00003 g 

50 g 

50.00002 g 

50.00002 g 

50.00005 g 

50.00001 g 

49.99999 g 

Testload Indication Error Expansion factor Uncertainty Uncertainty relative 

L E k U(E) 

0.01000 g 0.01000 g 0.00000 g 2.00 0.000024 g 

0.1 0000 g 0.10000 g 0.00000g 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/(/:) is the quotient of U{I:) and test load L The uncertainty of measurement U(I:) is valid only if error Eis considered . You will find reference notes on the 
uncertainty of measurement in use under: Appendix to the calibration certificate I Interpretation of measurement results . 
Reference note: The reported expanded uncertainty of measurement is staled as the standard uncertainty of measurement multiplied by the documented 
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18 . V4.0. There is a 95 % probability that the value of the 
measurand will be in the assigned value range . 

End of calibration certificate 

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

Vericat® 
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 U91(W) 

Yes 

5K 

1 · 1 o-s1K 

Ug1(W) = 0.000013 g + 4.64 · 10-s · 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 % probabillty that the value of the 
measurand will be In the assigned value range . 

Indication in¾ 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% 90.00000g 0.00043 g 

100 % 120.00000 g 0.00057 g 

Graphic realization of the relative uncertainty of measurement I process accuracy 

·~1 
100 

,0l 
l 

11',J 

0.1 

0.01 

0001 

0.0001 

1E.o6 1E-05 

Displayed example 

Process accuracy 

Safety factor 

0.0001 

Minimum sample weight 

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

0.001 0.01 

fg] 

0.1 

Vericat® 
Version 6.4 

1 .00 % 

3 

0.00396 g 

Uncertainty relative 

Ugt(Wlrel 

0.0015 % 

0.00051 % 

0.00049 % 

0.00048 % 

0.00047 % 

Safety factor 

10 • 
5 ■ 
3 Ill 
2 • 

II 

Page 414 



32/751 tlll.ll.1.h:,nerrifl LL'JJ1,:i'Yi,:im L'JJ~'Yi,:im m,:i L'Yl'Yl e.i 10140 
q q q q q q 

1'Y11.o-2s13-6o4s-61'Y11~11 0-2873-6046 

Yi'e1,:illlju1im1iLm1:iLe1n-nll.L1JB'4t!J7~i;'l'11ll.~ 22 i,:iv11mJ 2566 

CALIBRATION REPORT 

Instrument: Sound Level Meter 

Date of Calibrate: April 3, 2024 

Calibrator: Sound Calibrator 

Model: ST-120 

Calibration Report 

Serial No.: ST120C0267E 

Manufacturer: ACO Co., Ltd. Model: 6236 

Dued Date of Calibrate: April 2, 2025 

Manufacturer: Scarlet Tech Co., Ltd. 

Range of Calibrator: 93.96 dB 

No. Serial No. 

4 090154 

18 162031 

29 212006 

31 212008 

Before Adjust After Adjust 

93.9 94.0 

94.0 94.0 

93.9 94.0 

94.0 94.0 

(t.!1~~11'1"11'11 '1l,r'Wf;l~11'HU'llt.1) 

qr.r"1mnX'1l~tJ5u~n11 

Inspection Result 

Pass 

Pass 

Pass 

Pass 



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 ~ 
TEL.0-2717-3000-29 FAX.0-2719-9484 

NSC-TISI-TIS 17025 

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 ot 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. 

54030049 130RC116 

4982054 110RC044 

Cert. No. 

23E2802 

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 Manufacturer Lot No. Exp. date 

pH 4.008 CPA chem 970851 25 Apr 2026 

pH 6.986 CPA chem 970852 25 Apr 2025 

pH 9.997 CPA chem 970853 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 

Unit Under Value Voltage 
Actual Reading 

Measurement 

Calibration Input 
( ±mV) 

pH mV mV pH 

pH Meter 4.000 177.48 177.7 4.000 0.058 

SIN .: C125985375 7.000 0.00 0.2 7.000 0.058 

10.000 -177.48 -177.2 10.000 0.058 

Coverage 

factor 

k 

2.00 

2.00 

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) (:1:) 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 % 

Tawatchai Pama 

Approved Signatory 

14 July 2024 

ilac-MRA A. 
NSC-TISl •T IS17025 

CALIBRATION 0006 

Cert.No.: 24MM397 

Page.: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

Th is certi ficate may not be reproduced other than 1n fu ll. except with the prior wntten 
Approval of the head of Corporate Services 3 · Equipment Ca libration 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-OB01 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 : 

Balance Measurement Coverage 
Applied Weight Reading Correction Uncertaint~ Factor 

( g ) ( g ) ( g ) (±mg) (k) 
100 100.0000 0.0000 0.23 2.07 
200 199.9998 +0.0002 0.31 2 

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

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

200 0.00008 

Due date 
25 Jan 2026 



Equipment : Electronic Balance 
Condition As-Received : Used Item 
Reference: 2407-0154OC-7 

Result of calibration 

2. Effect of off center loading 

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

The weighing machine reading error obtained is given in the table 

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

-0.0001 -0.0001 -0.0002 -0.0002 -0.0001 

3. De~arture from nominal value 
Balance Measurement 

A~~lied 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 

Cert.No.: 24MM397 

Page: 3 of 3 

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 %. 

-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 
NSC-TISI-T!S17025 

CALIBRATION 0008 

Certificate of Calibration Cert. No.: 24TM1084 

Page: 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

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

Calibrated by: 

Approved by : 

) Ponpan Paipim 

) Suwit lmjai 

( ✓) Kunchit Promprat 

Issue Date: 

Hot Air Oven 

FRANCE ETUVES 

XU058 

P790 

CHO-004 

Environment & Laboratory Co.,Ltd. 

40 Soi Liangmueangnonthaburi 13 

Talad Kwan, Mueang, 

Nonthaburi 11000 

Room No. 303 

09 July 2024 

09 July 2024 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Krisda Malee 

Approved Signatory 

15 July 2024 

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: 
Condition As-Received : 

Reference : 

Procedure Used :-

Hot Air Oven 

Used Item 

2407-0154OC-2 

Cert. No.: 24TM1084 

Page : 2 of 3 

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* : Temperature Source 

Fresh air setting: Close Environment during calibration 

H 

w 

Probe Installation Details : 

a = 5.0 cm 

b = 5.0 cm 

c = 5.0 cm 

-a 

·.,_, 

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 m3 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 -1 ?RTD-02 
' - ------ -
19-17TC-03 17RTD-03 

19-17TC-04 24-17RTD-04 

19-17TC-05 17RTD-05 

19-17TC-06 17RTD-06 

19-17TC-07 17RTD-07 

19-17TC-08 23-1 ?RTD-08 .. . --------· -- --- ---~·- -
19-17TC-09 23-17RTD-09 



Equipment: 

Condition As-Received : 

Reference: 

Result of Calibration :­

Function of UUC* : 

Fresh air setting : 

Calibration UUC* UUC* 

Point Setting Reading 
( 0c ) ( 0c ) ( 0c ) 
104.0 104.0 104.0 

180.0 180.0 180.0 

Calibration 

Point 
( 0c ) 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 
( ± 0c) ( 0c ) 
0.057 0.75 

0.19 0.48 

Overall 

Variation 

( 0c ) 
0.80 

0.91 

Measured Temperature ( °C ) 

Position 

3 4 5 6 7 

104.281 103.992 104.032 104.023 103.795 

180.100 180.258 179.616 179.680 179.952 

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

Cert. No.: 24TM1084 

Page: 3 of 3 

Coverage 

Factor 

k 

2 

2 

Uncertainty 

8 9 (ref.) (±QC) 

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-



Blue Consultant Limited Partnership 
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Calibration Report 

Personal Pump 

Manufacturer : Sensidyne Instrument : Abatement Air Sampler 

Model : BOX 11 Date of Calibrate: September 26, 2024 

Calibrator 

Instrument : Dry Cal DC-Lite Primary Flow Meter 

Model : DCL-M Rev 1.08 

Manufacturer : Bias International Corporation 

Serial No. : 7716 

Range of Calibrator : 100 cc- 7L 

Calibration Report 

Serial No 

20180503042 

Nominal Range Reading Value Drift Inspection Result 

2,500 cc ±50 2,514 14 

,i ••1~\<\l )ll~lii~ ui, ""'~ll\Mili , \•• t )f 

l. u t C <n.: i; u t. t AN r 
1uu1~1X'el~tlfj1J'-;;mnh:itju~'it.1r.i1ni;i rrr:~f~l Pa i• t n.trship 

···· ··~-- ·~·c>r.··· ·· ······ 
(tn..:i'l11'lilin1,11 t1iX'l..liMnru-nt.1) 

' ~r.r in n111Xfl..:i l.Jlju"1i n11 

Pass 
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· 'Vl1\l'l-l'~Uf'l"M,,l1nGl u~ AilWZHHLGIWn Blue Consultant L1m1ted Partnership 
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q q q q q q 
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vi'eJ.:11.l~u1im11bm1:::ibeJn''l!UL1.Jel'4tlJ1~f!.:11~~ 22 ~-Jm~ll 2566 

Calibration Report 

Noise Dose Meter Quest 0200 

Instrument : Noise Dose Meter 

Date of Calibrate : January 8 , 2024 

Calibrator 

Manufacturer/Model : QUEST/Q-400 

Instrument : Sound Level Calibrator 

Model : ST-120 

Range of Calibrator 

Sound Pressure level : 93.96 dB 

Calibration Report 

Serial No 
Nominal Range 

dB 

QDA110036 94.0 ± 0.40 

QOA110037 94.0 ± 0.40 

Dued Date of Calibrate : January 8, 2025 

Manufacturer : Scarlet Tech Co. , Ltd. 

Serial No. : ST120C0267E 

Reading Value Drift 
Inspection Result 

dB dB 

94.0 0 Pass 

93.9 -0. 1 Pass 

········~···~~ ...... .. .. . 
(-w1-:i~11tli,ii,i1 'eltJ°t .. 11;1~1~~ruit1) 

~{i,im~iX'el-:11.lfi'!J~m~ 



Issued by: 

Client 

Address 

Metrology and Calibration Department -"'''" '"'' '1,, . ,, ~ /, 
Electrical Maintenance 

_, ~ ;;,_ 

D... ii.a~~ 
IVISIODC •MlfA 

~--~-..? 
Electricity Generating Authority of Thailand ,,,,,,1,~,,-~,-

81 Moo 11 Bangkruai - Sainoi Rd .• Sain11i, Nonthahuri I I 150 Tel. (662) 436-8789 f.>;,t. 6155 

Vibration Laboratory 

r 

Certilicate No. 

Reference No. 

Received Dat,· 

Calibrated Date 

Page 1 of 5 

Blue Consultant Limited Partnership 

24Vfl31 

CBLliE0IV008 

14 Murch 2024 

20 March 2024 

NSC-TISI-TIS 17025 
CALIBRATION 0318 

Equipment 

Manufacture /Brand 

Model 

32/751 Pracha-Uthit Rd .. Tlmngkhru. Bangkok 10140 

VlBRATlO:'li '.\tETER 

ll\STA~TlL 

'.\1kromate 

Serial No./ ID No. U'.\1817 J 

( 

Mr. Anusit Parsittipan 

Authorised Signatory 

lssuc Date _.1,A 1./7.(f:.X. .1JM-:-:t. 

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

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

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

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

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

time of measurement. 

FM-02/QP-MCC-09 Rcv.4 
e-mail : MCC@egat.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 12628 17 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 ± 2 ) ° C and (50 ± l O ) % 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 ofMetrology (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 I 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Vertical 

Frequency (Hz) mm/sP mmlsv ± mm/sl' 

*20 10.00 10.42 0. 15 

*30 10.00 10.30 0.15 

40 10.00 10.26 0.15 

80 10.00 10. 14 0. 15 

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

Tranducer SIN : UM817 I 

Condition : Installation by vertical direction 

Page 3 of5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 1 

INSTRUMENT VALUE 

DESCRIPTION ST ANDA RD SETTING UUC READING 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 makcd "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM81 71 

Condition : Installation by Transverse direction 

Page4of5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 1 

INSTRUMENT VALUE 

DESCRIPTION STAl'iDARD 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 Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8 1 71 

Condition : Installation by Longitude direction 

** End Certificate of Calibration ** 

Page 5 of 5 



Issued by: 

Client 

Address 

Metrology and Calibration Department ,,,,\'::';)})'1/, 
.;-.. ~ /, 

Electrical Maintenance D
. . . ~~;;.. 
IVISIOn :n_i:iC MlfA 

~--~---? 
Electricity Generating Authority of Thailand ',0,1,~;,..:~---

Ill Moo 11 Bangkruai • Sainoi Rd., Saiooi. ""onthaburi I 1150 Tel. (662) 436-117S9 E~I. 6155 

Vibration Labnrn tory Certi ficate No. 

Reference No. 

Received Date 

Calibrated Date 

Page 1 of 5 

Blue Comultant Limited Partnership 

24V029 

CBLLJE0l\/004 

14 Murch 2024 

19 l\tarch 2024 

NSC-TISHIS 17025 
CALIBRATION 0318 

Equipment 

Manufacture /Brand 

Model 

32/751 Pracba-U lhit Rd .. Thungkhru, Bangkok 10140 

VJBRATIO~ l\U::TER 

l~STA\TEL 

:\1.icromate 

Serial No./ ID No. U:\1888 1 

Issue Date 

Mr. Anusit Parsittipan 

Authorised Signatory 

'Ll f1 u... v. 2,o t4 ........ I ... .. .... . I . .... .... . 

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

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

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

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

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

time of measurement. 

f'M-02/QP-MCC-09 Rcv.4 
e-mail: MCC@cgat.co.th 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

Standard Used 

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

Description Manufacture/Model Serial No. Traceable No. 

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

Accelerometer Type 8305 Brue! & Kjaer 126281 7 AV-00 14-23 

Digital Multimeter /8846A FLUKE 4330020 23E53\ 

Ambient Environment : 

Page 2 of 5 

Due Date 

23 January 2025 

28 March 2025 

02 October 2024 

The Calibration was performed in an environment of ( 23 ± 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 ofMetrology (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Vertical 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.15 0.15 

*30 10.00 10.17 0.15 

40 10.00 10.17 0.15 

80 10.00 10.13 0.15 

• Calibration makcd "Nol TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM888 1 

Condition : Installation by vertical direction 

Page 3 of 5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUCREADING UNCERTAINTY 

Transverse 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.19 0.15 

*30 10.00 10.02 0.15 

40 10.00 9.97 0.14 

80 10.00 9.88 0.14 

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

Tranducer SIN : UM888 t 

Condition : Installation by Transverse direction 

Page 4 of5 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STAN DARD SETI'ING UUC READI NG UNCERTAINTY 

Longitude 

Frequency (H,:) mm/sp mm/sp ± mm/sP 

*20 10.00 10.1 5 0.15 

*30 10.00 10.04 0.15 

40 10.00 10.01 0.15 

80 10.00 9.95 0.14 

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

Tranducer SIN : UM888 1 

Condition : Installation by Longitude direction 

** End Certificate of Calibration ** 

Page 5 of 5 
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m'll~ 3 - 3 (1)- 2139 t1fl. ,io'11J11T'Yl m.l foti'1 ,hn,1 
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'UU1iilvrn11'H'Ul11iil'\IO•no-tnmt.1'Wl 1tli.J4iJmmw1Jm-t'Hl_! m11JmH~11u1J'I.J 211J1111 fl111J 

5/ JI ' d 
fl11-l~1lHl1-l I 11J11':i fl111Jclfl LS 11J11:i 

2.2.3 f\'U'\'11U1.J~Uflflllll'U 

f\U l'l 1'1.J tl~'I.J H'iJ 1:: 1v'lfu1 'U fl1';j 1rit.1-tm um~J 1 ·hmfo io~n:mvJ 1 ffU II 'I.J 1fl'I.J 'Yll'U mi ::11\lfl 

'HtylllNfl'Uflfl q1J ,~oiJm1tl-lfll';i irnaw'll 0-l~U ~ rimil-u 'YllU mrn:: 1~,J i'1J11~-t3Ji}ntlu1ilu u 1flf11U-l 

n\lfln1J11w1u1'1lm'fu~ifl1-tnw1 

I o, 

2.2.4 uo,1n11::nou 
, ca,, Gt v ca,, .. F- : , ii d ,., , ,ct d .. 1a Q c:. 'JI .:!:l 
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lll::1UOtlfl'\lO-l1fl:i-lfl11 

,d d -1~ ~ 
2.2.5 l'llfl1JtlO..:il1Jt'lOmi\'U 

,Q .d d .... ~ ,Q Q., .. , d A .ci lfJ' 
1Jl11W'Yllfl1JtlO-l1IJ'10fliilU Bt1111 "u" 1J'IJU7iil'Y'IUl1th::inw 34 t'l 

A' I 

2.2.6 m.n.11u1'\l11vfu°tilf1Hfll'l"l 
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fl11fl1JU1fllJ'UU'ff -3 

2.2. 7 1 H lili1u1.i1'1.! n-t1'1.J/~~n11 H1~rnflio..:iim11 H1~u1,1q1::1fa1 

ii..:iiJ~ni,-~1..:i1u1'\l11iJ1::muu111 iJ1::noul(1v 1H 1ili1u 1.J111ruin1J1 "1J" 1111J1uiJ1::nm.1 

n;innh..:i..:i1um'U~ 3 - 3 (1)- 2/36 611. '\l0-l 1J1li'YI f1tn'W'l1t.1 ~lf)fl ~-3t)~1J111W't11-3~1U'Ylfl'111u1'Ufl 
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3. Nt'lfl11mA'U'U~l't.UU'V1~ 1 'rlNlUiJl 

A ,l d ,, "' .'f .., ., ,, " "· 1 i .- A !:'I • "' ,l d ,, 
,,rn-:i \l 1 ntY fllVft'fU 't1 'H'U1t'IUJO-:i11'1 ~1J'I.J f.l~~tN 1 'lflJlt tJ'Jf'I.J ll'tfll1J~f111't111'H llfH'IJVltJVi'U 't1 fl11~ 

, .I i ' ,Ci QJ l!:I QJ ' 1 "'=11d t ,K d Cl ,., d Q,I ,d O t 4 

mm u 1V111:: uvmmmmnamwmo~ ua::u't1Nl'U1J1'VJf1't'l'I.J't11J111Wl1'Ull'H1lO~ v~ri-111m1m-11uo~ 11-1 

J-1,J.i'tYllJllil~'U~tl.fl1't'l~'I.J~l1'\j' 1mi'.it:1-1,~1~1J~ 11~1J111W m!1mi'.it:1-:i~l'I.J ~J-3 ilii~l'l1-11'U fi\lt'l111'U 

w1n-vi'll'fl'J 1J~u ,~m1tHnu m1 f1fll"lr1:: 11~hit111111on 1111J1Jm11 i~ 1~0-1 \l1nti-1~0-1'1JtJ1tJlf U 1mi'.it:1-1 

I llJ. I"' 0 0, ,l d A A i • I o, _.. o, 11) j/ D o, ,l d" .,J ,!l ~rn llJOtl ffllf11JVi'U'¥lfl\ltlllllOU 'Ul'IJ~IJJ::'t11\.11.J~j't11,31Jnl'YI 1'i'l't11f111~11"'rnlJWl'U't'IYl'W ,.,"11110-1 m1:: 

.I ,, 11] 'JJ.,: .. "" i,, .., : ... ,l d 'JI i I O "' i 'JJ 1 
u~n~u 1111vrnu111wnff ~'llo-11h::mum11 n1JlH1J111wwun11u 11mm1Jo-1 f11;)'1J01J111'"-1 ~fJ'lOU 

II) g/ O 4Q I d d aQ ,, -Cl ,-~ " ... I ,., Q.I 

1rn:; l'f!flll'U'I.Jf)ljtl1'U'Yllfl'Ufl0-l~'I.J'fl1\.l't1fl' ~ lfllJ"f)~\Hrn .. 
V I I 

3.1 lil'Ufll~'UUl:f,Ul1 

9! ' ' ' .:!'I 1 1'"" 3.1.1 1ff'U'Yl1~'1Ju-n-1m1:;1111-1m110-1 - 1 ~ mm 
.I'"' ., , .r d ,, , "' ,, '1 1 '"" .I f11111n.Jug-lCJfOlJUGJflJl'nJ'Yllff\.1111-l'll\.lll1 \Jlf)llflJO-ll'lll\Y H 1.J'l1U 'l::fJ::'t1Hu1t1J1W 5 

ni "1111~1 V1!01Jn'U,i11i1um1~t1<\1f1lllfffllVi!lum-11~h.1 ill't11m·rn i.U1h:: 1a'lfu1i~YJtlt)~f111;) w!ol.J 

• I 'JI , ,, .,: .. .., ,, i 'JI .. ,, ,, l A' d I I .A 11 'i ""' ., 
u~fl~'I.J 1Jl't'11.Jl~1lll<l::~111;11f11J1~\J lJ 1J'H1W'IJ1·mY1.J'l'11-l \JVl\.111'U1-l'b'1~ ~'jlJ';j\J 1rn::~1m 111 1UJfl1Hlfl 

W'I.J i"111aj1J1nw mwu'1-1V11-1 
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3.1.2 lff'W'flW\l'tH1•mrn1v 1'Wl'HlJt:i.:J 

J: •. I Jd.11 • 11 ... 1f1Yo<> . l "'. I m ',j li 'U lJ ff fl TVft'l 'U 'fl In 'U 'fl1.:J '\J 'U II ',j fl1 El 'U fl H fll ',j ., ( m 1HH) l ,l ,l 1 l'W 'U fl1 'j 1J ',j 'lJ 1J 1-:J ff fll 'Yi 

1lrm11.:J 1irn-1m'.io 1~1h:: 1v'lfu1~'tJflflt) ma l,lt1fl111m,i 1ir~mrn!mJi-t1111;u tluiiur1q mrlo~1'fl1.:J 

l~'WlHplhmrl'U U"'1::n1mn1,1J1"'1~fl1',j~.:Jm::~m.1'llfl.:J~'Ua::flt:i.:J fl111lfl1'1.:J~1'fl1.:J'l.h::111w 5 111~'.i 
,, .I ,, ~,,.,: .. ... ,, 'I ,l d I I ,,i 

VfffllJu~fl,l'U tlJl'YilJl'i11J1J'.il1W'IJ1.:J'fl1.:J 1'U'Yi'U'Yl'UH'lf1.:J ~'.i1J'.i'W 

d .dl,, I I 1 ,l .J O d 

4iJ'YI 16 llff~.:JO'U'U'Yl 'lf'U'Uff.:Jll'.i flltl 'UVfU'Yl'Yl11'111Jfl.:J 

.. 
3.2 1M1::1Jltl'U1Ui:2::tlll'1l'UU~'U 

1,H1::mvJ1 1i'1h:: iv,nflum'.i1flv.:J11J'W'Yll.:JJ1 1~61,rn-1111'.io-r::1.rnn.11 ilod1-:in,1111 u'1:: 
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€l1Vl11~n 1?1 LAlJ ~ ~ 'Y'l ')Mn 11l.J n11~l.J bA ~ €)-1 ~ lJ Lb €l'1 n €l Vel '1 L 'U'W'U 1 t: 'oJ 1 €l ~1 'W 1 t: 1>1'\.J 'Un~ {el ti "1 t: 5 0. 91 ( 28A'W) 

nm1l.Jb~tl-:Jb'Wf111~lJLL€l"1n€lV€l'1{€l tl'1t: 49 .09(27A'U) bL'Wt:'U1b vi-:ivi~mA~€l-1~l.JbL€l"1n€lV'€1'1 ~l.Jtl1zj'W 11 vimn 1 

Yi fl~ m1ii n11?1'\.J'\.JVl~ci1'U 1 Vin ,t~G'luuvi~{ €)ti '1 i 65. 45(36A'W) ?l'U'\.JVI~ b u'Uu-ai -.s1 bb'1 in m 1l.J L~ t1-:i'l 'Wm 1?1'\.J'\.JVI~ {el ti ,;,I " , o~ 'U , 'U , 'U , 

'1t: _34.550 9A'W) bb 'Wt:'U 1n71b~n~'\.J~VI~ 'Y'l ')M m1l.Jf111€l€lnn1 ~-:Jn7tl'v'l C)Mm1ii~,!-:iv\'1-:i 1'W'€l~fl'\J~L~€l€lflf11~-:J f11 ti 

€lt1L m~1>1um1m~t1-:i?1-:i{€lt1"1i 58. 18(32A'W) '!'lum1'Uci1'W1w11 BeJnri1~-:in1t1 1-3 1'U/itlv11,,fo~1 mtti1'\J\i\11m~t1-:i 
'U 'U ,;,~ 'U 

'U1'Wfl"11-:J{€ltl'1t: 32. 73( 18A'W) nci-:i b?l1l.J 1 Vl€l€lnn1~-:ifl1t1€l~1-:i~m ~€)-1 bb"1t:?1J1bt'llJ€l€l~1-:JtJ€ltl1'W"1t: 30 mvi 

-if m ?l'W mL 'Wt 

'11 fl n11tl1i L:W'Wfl11t:'l'l ') M m-al.l~'lJ .fl 7'1'l1 t1v\' 1-:i1'W A11l.l L~ tl-:J'<il 1 n ~ -:i~ flA1 lJ~'lJ fl1'Y'l'<il1 fl m 1v\'1-:i1'U'!'l'\J11 

'v'ltJn-:i1'Uci1'U 1Vlf11nm1m~t1-:iJ-:i!ii'1'U?l'lJJl1'1'l~11 u bL'1t: b 1A'<il1nfl1<a'V11-:J1'W bL 'Wt:'U1 b~€),:j fl1'av!Lb"1?\'lJ[)1'v'l~11 'U bvitl 1 -if 
0~ , 'U 'I 

Vl~fl- 3€l, 2?1 (€l1Vl11 €l€lnn1~-:in1t1 €l 11l.Jru "1t:b~n?111 ?111L?l'Y'lM~) u-rrnu~t1'W'\l'lflMm1lJ~bb'1?i'lJfl1'\l'ii-:ibb~cJ'1b~n , u1 " , 

€l1 fl11 bb 'Wt:'U11 m-if mJ mruU€l-:J fl'W 1 'Wfl11'Yl1-:J1'W'VI fl r1f-:i b ~€)"1 ~A11l.J b~ tl-:J bb'1t:€l'UM b Vl!,1~€)1 '<i} Ln~t'W'<il1 n fl11'Yl1-:J1'W 1!ii' 
'I , 'I 'I 



~tl'¥1U1V~1'U ui~'U~~1~'ttV '11'U1'U..r~"t1lJ'1 55 l'l'U 1~~~1U\J\J~~n''HN '111~1'\J~ . 24/09/01 ti~ '111~1'\J~ 24/09/23 
" 

~1'U1'U 
" i'Ut:i)J~ 1t:JEJ~t 

LyjPf 

'lJ1V 44 80.00 % 

Vl(Y-:i 11 20.00 % 

ra1~ 

~ tlVfl11 20 ,j 1 1.82 % 

20-29 ,j 9 16.36 % 

30-39 ,j 5 9.09 % 

40-49 ,j 12 21.82 % 

50-59 ,j 11 20.00 % 

60 ut'w1u 13 23.64 % 

~1U"t1U~~1'U 

u1~-:i1\.l 

~eJVfl11 1 'U 5 9.09 % 

1-4 ,j 15 27.27 % 

5-9 'U 16 29.09 % 

10 ut u11.J 19 34.55 % 

l'l11l.J~'w fa i11il 

*fl ~l.JUfl~(l'111'111l.J~'wfai11il SBP< 130 mmHg LLl'l~ DBP i'.J r11 <85 mmHg) 19 34.55 % 
' d I IV 1 ""' ,,:!,I c:,I ' 

*fl~l.JLl'lcM (fl11'111l.Jvl'w l'l'\lllil SBP1 30-139 mmHg LLl'l~ wrn DBP l.Jfl1 58-89 mmHg) 11 20.00 % 

*fl~l.J~-:i,foJ1v (A7 1'111l.J~'wL11 i1111 SBP 140-179 mmHg /V!~el DBP i'.lr11 90-109 mmHg) 7 12.73 % 

*fl~l.JJ1v(~-:i'ViULL'WV1~) Vlmvii~ A11'111l.J~'wfai11il SBP ilr11 >= 180 mmHg LLl'l~/V!~el DBP >= 110 0 0.00 % 

mmHg 

;J•wt 'im1l.J~u 111i1111~-:i 18 32.73 % 
V cl 

vl'd'wl.J1nn7V 
V ' 

~'welt.1!111 18.5 (e-Jell.J) 4 7.27 % 

* 18.5-22.9 (\Jn~) 17 30.91 % 

* 23.0-24. 9('11Vl'Uf1Lf1'w/;,Jl.J) 6 10.91 % 
V 

*25.0-29.9 (mu) 23 41.82 % 

*>=30i'w11.J(;1'wl.J1f1) 2 3.64 % 

~ ..I' m1~11'il,UJ'm1111Vjf'l11lJL fM'il1nm1~1~1tJ(th1~1tJi.n) 
I., 

l l-l lv1fon1'i 111 'i1 '1 8 14.55 % 

'j\Jfl1'i\il'i1'1 47 85 .45 % 

.,r1,ht'11~1 . . 

l~il 32 58.18 % .. 
23 41.82 % :w 

l'iflLU1'\1111'w 7 12.73 % 

1. 'iflm1l.J~u 1ni1111~-:i 18 32.73 % 
~ 

'ifl~-:inl.JtJ~'Wv~ 0 0.00 % 

L'if'l~11\I 1 1.82 % 

" 0 0.00 % :W~L'i-:i 

l 'Uilti1 'wL;'wL~elvl 10 18. 18 % 



t,.l"5t~n1"5L~uJ1EJ~1nn1"5vh111'\J 

l~~ 53 96.36 % 

2 3.64 % 
.. 
l-1 



If I 

~8~~a~~n~,"~~n1~~1nn1,~1~1u 

~-:Jflf1f11l.J?l'LJflT\'l ., ., , , 
'11U1'W 'ielc.1~:-! '11U1U ~mm:-; 

26 47.27 29 52.73 
I d I I V ' .d 

2.Yl1-:J1'Wel~ L'WU~nru~bb?l-:Jff:11-:J lllb ~c.l-:J'l"lel/bb?l-1'<iJ1lJlf1bfl'W 1 u b'll'W bb?l-1'<iJ1f1f11'H 'llellJ 47 85.45 8 14.55 

bb?l-1'<iJ1f1b\9\1Vl~eJ:l.J 

48 87 .27 7 12.73 

30 54.55 25 45.45 

50 90.91 5 9.09 

51 92.73 4 7.27 
0 C!, q ' 

- nm.1?11w11~:-;mc.1B'WVl'm 
' 

55 100.00 0 0.00 

- n~ll favt:-;'Vlun 51 92.73 4 7.27 , 

55 100.00 0 0.00 

55 100.00 0 0.00 

8 14.55 47 85.45 

55 100.00 0 0.00 

44 80.00 11 20.00 

40 72.73 15 27.27 

37 67.27 18 32.73 

-fl1'W 53 96.36 2 3.64 

52 94.55 3 5.45 

48 87.27 7 12.73 

20 36.36 35 63.64 

45 81.82 10 18.18 

38 69.09 17 30.91 
cl Cit. dci ~ V 

~1flVl'ielc.lfl?l-1'LJel-1 Vl lJ'W1'V!UfllJ1f11 

49 89.09 6 10.91 

47 85.45 8 14.55 
de ' ci .d d c:i. 

1 11 
v c:i. d ' 

15.?ltll'WVl'Y11-:J1'W'LJ€1-1Vl1UlJl"l11lJb?lc.lWPil:-!bflv!fl11lJ'iUbb 'i-1 b 'llU '<illfle-JlJl'iU'U'ifll'i b'l"lel'W'i'JlJ-:Jl'W 53 96.36 2 3.64 
, 'IJ 

M~€1Uflfl~fl1c.1Uelfl Vl~el~flfll 
, 'IJ 



~iJ?IC11lJtl1~m1un1~ UJi1lJ~~1vi-uEJ ~1lJ1lJ~,n11J\j\ 55 fii lJ 
1lJ~vi~u.uu~\j\n:rn.:i ,i1.:i1\J~ 24/09/01 ii.:i,i~.:ii'u~ 24/09/23 

., 
v7f11'i 'V'lt)~n'i'il..l r111l..li~n 

t:-JG'lf11'itb:::d'.h.J'it!1l'Ufl11l.Jbrl~f.J\il 
" - fl11l.Jbrl~f.J\ili.J€lf.J(0-4 fltbbi.JU) 

- fl11l.Jbfl~tl\ilU1Umn:i (5-7 fltbbUU) 

- fll l l.Jbfl~tl\il?l-:1(8-9 fltbbUU) 
'U 

- fl11l.Jbfl~8\il?l-:il..11n(l0-15 rltbbUU) 
'U 

' ' 
bfJ~8 4.63 fltbbi.JU !ill ?l\il 0 fltbbUU ?!'1?!\il 13 fltbbi.JU 

' 'U ' 

-· ·, 

'it\1l'U€llf11'i 
' " ummf:i 

32 58.18 21 38. 18 1 1.82 1 1.82 

31 56.36 24 43.64 0 0.00 0 0.00 

36 65.45 18 32.73 1 1.82 0 0.00 

38 69.09 16 29.09 1 1.82 0 0.00 

48 87.27 5 9.09 2 3.64 0 0.00 

., 
i1i.rn.J 'ivm,::: 

49 89.09 

5 9.09 

1 1.82 

0 0.00 



~a~m'U\J•nm~um~ bJ~'U~a,~-B'EJ ~1'U1\J~-:ivtiJfl 55 f'l'U 
u.Jo ., , '.,,.I .« 1 -.,.J 

r'J'U'Vl'V11Ll\J\Jf'lfln~a-:i ,i1-:i1'U'Vl 24/09/ 01 t1-:i'!!1-:i1'U'Vl 24/09/23 

,., ,., 
~1'U1'U 18cJ~~ ~1'U1'U 18cJ~~ 

15 

2.~lJJ1e1\il~lJ f71bb11j 3 in lf71bb'Wb~'U f71bb-wti'u bfl~8'1~l.J'IJ'1 18 

h11m1u UlJLD{cJ1 

1 

4.nu\rn•1fl~lJ b'Ubf18~ 'tl'UlJVl11U1vm 1 

3 

~am~\J~~~'U~~~Ui'111lJL~EJ-:in1~u,1t1f'la1vt1~vt11'U ,, 

- m1rn~cJ~~1 (0-5 fl~LLUU) 

- m1rn~cJ~D1un~1--1 (6-9 fl~ Lb uu) 
..J 

- fl11lJb?1cJ~?1~(10-13 fl~bb'U'U) 
'IJ 

..J 
- m1rnG'1cJ~?1~mn(14-15 fl~bbt!'l.J) 

'IJ 

btl~cJ 8.73 fl~bb'U'U ~1?1\il 5 fl ~bb'U'U ?1.:t?1\il 14 fl~bb'U'U 
' 'IJ ' 

27.27 29 52.73 

32.73 30 54.55 

1.82 20 36.36 

1.82 35 63.64 

5.45 23 41.82 

. , ";; .. 
" ; .. 

' 

~1'\.J1'U 

11 20.00 

7 12.73 

34 61 .82 

19 34.55 

29 52.73 

0 "" ., 
~1'U1'U ~aEJa~ 

1 1.82 

37 67.27 

17 30.91 

0 0.00 



~e\.1u1EJ-11u bJ~uiila1i;,e'EJ !ii'1u1u~-1"1-1iJV1 55 PltJ · 
.,.Jo ., , .,.J _,, .,..i 
ritJ'Yl'Yl1U.'\JUPlfln~e-1 ,i1-11uY1 24/09/01 t1-1,i1-11uY1 24/09/23 

7.27 43 78.18 8 14.55 

14.55 43 78.18 4 7.27 

3.n'Llm'Vl1'i1'Llb~cn 1'1l~'Ll?!-:i 'Vl~BB1V111u 1:::LflV1Lbn -:in:::vi 3 
" 

5.45 34 61.82 18 32.73 
d ddd 11 

c:1c:1 Qvc:1 

4."1lJbfl'i€),:j<;]J,JVJC,@J'LlJ.J'1J'LlV111'Ll fl'iJ.JbVlt.lJ.J 1U'U-:Jfl'iJ.J 5 9.09 21 38.18 29 52.73 
ti ti 11 11 II 

5.'11"1tJ1er"1/tJ1bbf1-:J Vi~B'i1"11.herm.11bbf1-:Ji;'j-:J'\J'Ll'1J11 7 12.73 36 65.45 12 21.82 

,.mm~,h::LDu~::iufl1111L~EJ-1m~uTI11P1e1m~1'tl~tJ 
~ - ., 

0 

'I . i ,,e ,. 'i11\J1\J ~eEJa:: 

- fl11lJb~~N~1(5 fl::!bb'Ll'Ll) 1 1.82 

fl11J.Jb~t.1.:iu1'Llmn:i (6-9 fl:::bb'Ll'Ll) 29 52.73 
d 

- fl11lJb6'1c.l.:J?!.:J(l 0-13 fl::! bb 'W'W) 25 45.45 
" d 

- fl11J.Jb6'1t.i.:J?!.:J)..J1f1(14-15 fl::!bb'U'U) 0 0.00 
" ~ 0 

btli;'ltl 9.59 fl::!bb'Ll'U m?1"1 6 fl::!bb'Ll'U ?!.:J?\"1 15 fl ::: bb'U'I.J 
' " ' 



Sc:i~mu,h:mc:ium, bji1u;!"11Ylt'e.i ~1u1uJ~~2.J\il 55 f\\J 
1\J~~1U.\J\J~\iln·rn~ ,;1~1\J~ 24/09/01 a~,;1~1\J~ 24/09/23 

Vlff~\.J/Lrl€JUVlf11tJ 
' ' 

40.00 

23.64 

~ ~ ti c:.: ti ti 

3.fruLtJBi~1LLiJ'i'iiJ l?lfl'i'Bf1 VllJcJB LbtilJ i.JmLAlJrnLLVI~ 13 23.64 " " , 
h.Jmi1 

41.82 

50.91 

~"nT~i.J,:::uiu, :::~\JR112.JL~EHm, u1Lf\f\B1"11, L~tl 

- fl11lJL~c.1~~1(5 r1:::LLtJtJ) 

- m1rn~cNiJT1.mm~ (6-9 r1:::LLtJtJ) 
d 

- fl111JL?lcJ~?1~(10-13 fl::: LLtJtJ) 
" d 

- m1rn?1cJ~?l~mn(14-15 r1:::LLtJtJ) 
" ' ' 

LQ~l:J 8.98 fl:::LLtJtJ ~1?1vl 6 fl:::LLtJtJ ?1-:J?lvl 11 fl tLLtJtJ 
' 'IJ ' 

'111.JltJ '111.JltJ 

23 41.82 10 18.18 

26 47.27 16 29.09 

32 58.18 10 18.18 

29 52.73 3 5.45 

21 38.18 6 10.91 

.. • ~1\J1\J ,mm::: 

0 0.00 

35 63.64 

20 36.36 

0 0.00 



~El"1U1'-l~1\J l,jfuJ~f!1~'U'-l ,1\J1\JJ~"11JPI 55 l'I\J 1\J~~1U\J\JR\Jln7El~ 111~1\J~ 24/09/01 ii~11'N1\J~ 24/09/23 . 
., 

'1Jtlf11'11lJ 'it\il'U 

l~Ll'1cmw , 
... t ., ., ., 
Lv!tl'W~~l'1'i.:J 2-4 1'1{.:J 2-31'1{.:i 41'1{.:J 

'\.1~vumJr111 
.. 

~mi\Jm\1 
.,r ' ' 

.d ,d 4 ' ' Q 
i;imviv'W 'ii'W1tli;imi\Jm'vl 

l .1'1Wv!lJb1'1'itJ.:JvllJ LLtJ~mmv~'\JtJV LVW.:J 1 'i ., ., ., ., ., , 
~1'W1'W 'itltl'1~ ~1'W1'W ·rnv~~ ~1'W1'W 'itltl'1~ ~1'W1'W ·rnv~t ~1'W1'W ·rnv~~ 

15 27.27 12 21.82 5 9.09 10 18.18 13 23.64 

1- l.5mttlv.:i 2-3 nmJv.:i/ 3.5-4 mttlv.:i/ 4.5-7 7 mttl v.:i/ 

l.l~lJL'UV~ L~'W ~.:i~.1!JL'WLf1'W ffitl L;V~ 1V1Lf1tl~ 
i/1/2-3/4 '1J1vl 1-1.5 '1J1vl 2'1J1vl mttleJ.:i/ 4'1J1~ :ff1.J1tl 

.., d I ' ' 3-7 '1J1vl 
'1!7.:i v1iJtl'i~mruLV111mi;iv11.J ., ., ., ., ., 

~1'1J1'1J 'itltl'1t ~7'W1'1J 'ivV~~ ~7'W11.J 'ieltJ~t ~7'W1'1J 'ieJV~t ~1'W1'1J 'itltl'1t 

36 65.45 12 21.82 6 10.91 1 1.82 0 0.00 

d .., ' 'L ~ ti • q 
2-3 e-11 1/4 LL'U'lJ 1/2 LL'U'IJ 3/4 LL'U'lJ 1 LL'U\J:ff1.Jli.J 

1.2 ~lJL'v1~7 L'1J1.JLLlJ 'lM '\.1.:J'1'Vlel.:J L'\.1m'V71 40 vlf1'i ., ., ., ., ., 

~l.ltl'itmruL~1'l .,,~~v1'W 
~1'W11.J 'itltJ'1t N1'\.J1'1J 'itJV~~ ~1'1J11.J 'itJV~t ~1'W1'W 'itlcJ~t ~7'1J1'W 'itJV'1t 

36 65.45 12 21.82 6 10.91 1 1.82 0 0.00 
., ' ., ., 

it1v11\1~tl'1f .:i .lJLl'1mmi 'WtJVfl11b~tl'W'1~1'1{.:J L~tl1.J~tl'1f.:J V)f11'W 

' ., .J .J ' • .¥ '\.1~mnv'U'Vlf111.J 
2. uvvl'1f.:iL~v.:ih'Vll'1ruvilJL'UV'i 4 mttlv.:i'!J'W1tl 

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

~7'W1'W 'ieltJ~~ ~1'W1'W 'ieJV~t ~7'W11.J 'rnV~t ~1'1J1'W 'ielV~t ~1'W1'W 'itJV'1~ 
'\.1~tlb'\.1;11'1~ 3 L~f1:fi'W1tJ 

22 40.00 15 27.27 6 10.91 5 9.09 7 12.73 

Lil.,~ ·~· ' , ,m\J 
.. 

NM1~\J•n: \J~l:Pl\J1'1111JL '-l~Pl1JLl'I El~Pl1JUElMElUEli'I 
H • , .. 1El'-li'll: 

,Jn&\ ( <5 1'1tLL1.J1.J) 28 50.91 

"' ~ 1 d ' lJ1'111l.Jb v.:i 'Wf11'ivllJLLel'1f1tJ!:m~ (>= 5 1'1tLL'W1.J) 27 49.09 
' ' 

LO~V 2.88 1'1~LL'W1.J tii1av1 0 1'1tLL'W'IJ a.:iavi 13 l'i~Lb'lJ'W 
' " ' 



~ei'lmu,h'tmli.m1, '11u1ul-n,2.1,i 55 l"l'U 1u~~1~uu~111n,e~ ~1~1u~ 24/09/01 ii~~1~1u~ 24/09/23 ' 
,., .. , 

I 

Q .J u 

~ ~ v1 m 'il.J rn'i~U~'Vl'i ~7'\J1'\J 'H)V~~ 

1.1~'11.J . 36 65.45 

2.611.J 19 34.55 • 
,j Q .Jv .J 

2. 1 nv1~u~V1'i1'\J~:mmu 

0-10 l.J'"l'\J 14 73.68 

21-30 l.J'"l'\J 0 0.00 

11-20 l.J'"l'U 4 21.05 

31 ~nu:ffu1tl 1 5.26 
' .., ' d ' 

2.2 V111.:i~'\J'\Jv'\Jv1vwu1 rH1J'11J1J'\ll~l.J1'\J,, 'imirn 1'Vl'i 
' • ' 

mv1u 5 u1viV111.:i~'Wml'W ~ 15.79 

31-60 'IJ7vi '\11'1.:l~'\J'\Jcl'tJ 6 31.58 

6-30 mviv1'ii'.:i~'IJ'\Jv'IJ 3 31 .58 

- 60 u1vi=ITuhJv111.:i~'IJ'\Jv'IJ 'J 36.84 

e.1"1n1'i\h'tLil'U,t,i1Jl"l172JL~fJ~n1'i\'IU\l'l-1~ 
,, 

' 
'11'U1'U 1ev"1t 

l'l17l.Jb~V.:1~7l.J7fl (0-20 fl~bb\J\J) 42 76.36 

l'l17l.Jb~V.:1~7 (3 fl~bb\J\J) 2 3.64 

l'l17l.Jb~V~'U7'\Jflm~ (4 l'l~bL\J\J) 5 9.09 

l'l17l.Jb~V~'1~ (5 l'l~bb\J\J) 5 9.09 . 
l'l17l.JL~V.:1'1~l.J7fl (6 l'l~IL\J\J) 1 1.82 

• 
.J ; 

LO~V 0.33 l'l~Lb\J\J vl7'1111 0 l'l~LL\J'U "1.:161111 2 l'l~LL'U'U 
' . ' 



'ii1u1u 

32 58.18 

18 32.73 

5 

K).00 
O<V 4 q '-' U d U 

5. €)€) f1 fl7,N fl7 c.lVl)VbG'\Uf1147€J c.11-l'VIU f1 LL 'U\J'1l€Jl.JL vm fl7) LL 'lM'IJ\J K> 0.00 

Lt1m.h~'ii1vin1u , 

~~m,th:a.ihm:~Ul'l11J.JL~V-ln'1n71J.Jf111Ll'l~titJ1m~1-lmv ~1'U1'U " 1tlVm: 

r111lJL~c.1-lt1 (€J€Jnn1'1-lfl1t1 ~1.Jv11~ll~ 3 i'utu11.J) 5 9.09 

A17lJL~c.1-l'U7Uf1ll7-l (€J€Jf1f17~-lfl7c.1 1- 31U/~Uvl7~) 18 32.73 

A11lJL~c.l-li'l~ (\1'-1'\/17-17U€J t!fl'U~ LLll ~ 1~1;elelf1f17~-lfl7 ti) 
" " 

32 58.18 



~e~muth:meum, °t,j~u~~1~fe.1 ~1u1u\'Y~~"~ 55 fl\J 
1\J~vi1UtJtJ~~fl1e~ ~1~1\J~ 24/09/01 '1~~1~1\J~ 24/09/23 

., 
0 

• ~r1tl~:;'11i1 '<il1'U1'U ~m.1'1:; 

1.b 'U1Vl11'U 7 12.73 

2. f111lW1'U l'1~\9l?l-:J 18 32.73 
'IJ 

3.1 ~r1mmJ 1 J-:i'Y'm-:i 0 0.00 
' 
~ 

0.00 4JJ:;b~~ 0 

s.l'll~'U1m~ew1?1-:i 10 18.18 
'IJ 

6.hr1i½1 b'<il bb'1:;vtml \i\ b~B\i\ 1 1.82 
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fn~1n11L~1eJ111?11(;)'V'l';it~-h-:i?111-:iri'IJ1l.l'W'W1fl eJ~L'W~'W~Vll.J 3 U1'W'V'l1t~h.:i (,)1'1J~m1un el'1L11mijeJ.,:i ~-.:iVl1(;) 

'I 'I '\J '\J , 

tlm~(,lJ zj-.:ib'U'U1(;)~~-.:i€lv1n~L~v-.:i~'Wffir11-.:in11 
' IJ 

• e-i~m~'Vl'U~.:Jbb1~6lel3.Jfl1f.l~bf1~'11nn17~1b'U'lJbfl'a.:Jn17 1u1nn11~lJ.fl1~ru 

'V'lW5-.:i'Uf.l 6lJlJ51 ';j -r n~1n1';ib~1el111?11(;)'V'l';it ~h-.:i?l11-.:ifl'IJ1lJ'W'U1fl n1';i(;11 b 'U'U 1r11-.:in111l.JrieJ 1 ~bf)(;)~~mtVl'IJ~e) 
' ' 

'1llJ'1l'U 
' 

• fl11ll~~bi1'W~el bfl'a.:Jn171iJ1nn11~lJ.fl1~ru 'V'l';it5-.:i'Vtl 6lJlJ5b';i -r n~1n1';ib~1 

eJ111?11(;)'V'l1t ~-h-.:i?111-.:iri'IJ1l.l'W'U1fl L ~'W~1 v~€ln11i;\'1 L ii'W 1r11-.:i n11 b ~€l-.:i1u1 niJ ~~~'11€l-.:i n11i;\'1 L 'U'W 1r11-.:i n11 L'U'W n11 
' ' 

?111-.:i-.:i1'U 1 'W'1ll.l'1l'W iJ-.:i'UtJwm ru L 'W n11~\,),J'lJ1'1ll.l'1l'Wm n('W bb~ t iJ-.:i'Uuwm ru?l'W'U?l'W'Wnlil m11J'11€l-.:ivt1-.:i1(;) 1 'U~'W~ 
' ' ' 

' .. (,le)b'lJe)-,:j 

., .. 
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IJ<ln1~ft1~1'11'1111JfiillL ~1.J'tltl~th::'ll1't11.J~Uilltl 

1~mm5L"1Utl~Ld~u,illl<1T1,,n55m~,im~rim'lf1~'tltl~u~,;'Yl ~mvl-B'EJ ,11ri'ill 

3. Vl'U1f.Hl1'1J~1'Un1~ 

3.1) h.:i'WEJ1u1~a-mt'h1a't.lm'W~T1.rn u1'1J'W~::~-h.:i 1~~l.lm~ru • 
u1.:i1u1?11-ii bfl~~l.l b~1¥li!n.:i1u?1151~ru~'1J'IJ1trny.:i1u 1~ ~A11l.l~vi b~'U~e:im1~1b'U'U.:J1'U'1le:J.:J 1A1.:im1 IK.:it1 

• 'tlel:U~~1\'\.J 'U1.:J1'U1?11'LJ bfl(,l~l.J e:J1tl 59 U b~1¥l'Ufl.:J1'U?l1511t\J?l'1J \J , 'I , 

i1mqi.:i1u 11.:i¥l tJ1'U1ft?l.:J b?l1l.l~'1lfl1'Vi 1,11uf!U1'1J'Vi1~ eJ1.:i lil'Uf111~ m~,1~1Kut.l1qiqi1 (,11 

• ~rnm::'Vlu~.:ibb1~%1el:Ufl1EJ~bn~'11nn1'a~1bil'IJ'l:fl~•m1~ li11nm1~urn~ru 

'U1.:J1'U1?11'LJ bfl~~l.J b ~1'Vi'Ufl.:J1'U?l1511t\.1~'1J'IJ1'1J1 qJ.:J1'U b 1.:J'Vitl1'U16'1?1.:J b?l1l.J~'1Jfl1Yi\,11'Ufl'\J1'U'Vi1~ eJ1.:i 1 ~A11l.J 

~m ~mm m~Vl'U~.:J bn~ Je:Jl.J~ bf1vl f111'V11 b V1i1e:i.:i bd~~ ~e:J'1Jl.J'1J'U b~ bbn e-.Jfl f11~Vl'U~1'U~'Uft~elel.:J bbfl~ f111Al.J'U1Al.J 
' ' ' ' ., 

'11f11fl'U11Vlf11.:J 'li.:iwlKu'1JeJ.:Je-.Jftf11~Vl'U'Vl.:J 2 ~1'U e:ifrrntKuue:itJ ' ~ 

b ~ 1'\'i'U fl.:J1'U?f 1511t\J~'1J'IJ1'U 1 qJ.:J1'U b 1.:J'Vi tl1'U16'1 ?1.:J b?l1l.J ~'1Jfl1Yi \,11'Ufl'\J1'U'Vi1~ eJ1.:i 1~ b ~'U~1 tJ ~ e) f111~1 b 'U'U f111 

'lle:J.:J 1A1.:im1 b~e:J.:Jlil1nv\'11 ~b1"11~,inlil 1 u'1ll.J'1l'U~(u ?1-r1.:i.:i1u1 ~'1ll.l'1l'U ~.:iuth~mru 1 'Uf111~~'U1'1ll.J'1l'U bbl;l~vlbbft 
~ , 'I " "U 
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~mn1, iw-i,1fl11~i-i.iLil\J'tl ,M1.ht'tl1'tl\Jviii~t1 

Lfli~n1m,iit1~Ldi1\JflgJl'l7 ,..,nrn.1L~t1 n1,rim,{1~'tl t1~u%'V1 ~s11~iv ~1ri,1 

3.2 ~rnm-aiha'J1ilfl'J1l.Jf>1(;lb~'U'tleJ.:i"IJ11u1'U1'U''lll.J'tl'Uviii~ei bfl-a.:im-a • 
~'1f171Plfl~1'Yl~'Wfl~'IJel-:Jtb:::"1J7"1l'W b~el1'Wvi 20 lJ'\.J7fll.J - 5 bl.J~7f.J'W 2567 b(;lf.Jf171bfl'U 

bb'U'U?fel'U(nl.J bb'1:::'1l.J.fl1~(\Jfl~l.J'lh:::"1J1ml>i'1elV7-:J hfan ·1.h:::"1J7"1l'W1'W"lll.J"ll'W Vlll 8 'IJ7'W~7~m 11l.J'17'l.J1'W\P11elV7-:J 
' ' " 

150 l>i'1elv1-:i LL'1:::ij~'1m1~in~1~-:1LL?f(;l-:J1'W (mfl~'U'Jn) 

3.2.1 ~am-aihn1i1'tleJ.:ith::"IJ1"1J'U1 'U"lll.J"ll'U VilJ 8 u1'U~1~m ?11m1i;i?11tJ1~~-:ill . " ' 
d ' 

{(,11"a1.:i'VI 2 -7 -atlvi 1-4 ua::mfl~'U'Jn 1) 
" 

(1) -ueia.ia~11tl 
" 

• b'VHHba::eJ1~ '17flf171i711'1'W'U17~ {,lel'Ubb 'U'U?f el'U(17l.J?l1'W 1 VlqJb'U'Wb'W~Vl~-:1 

mnn11L'W~"ll1f.J A(;)L'U'W1'elf.J'1::: 56.0 ?iTw1V1ajel~l'W-d1-:im~iJ1nn11 60 ti A(;)L'U'W1'elf.J'1::: 34.7 ·rn-:i'1-:imel~l'W-1i1-:i 

ellf.J 51-60 ti 'ti1-:lel7f.J 41-50 ti 'ti1-:lel7f.J 31-40 ti bb'1:::'U1-:lel7f.J 20-30 ti (,17l.J~7~'U , 'I , , 

A(;\ L 'U'W1'em'1::: 66.0 1el-:J'1-:im ~ el '1'U m1P1 n~11:::~ul1'uf.Jl.JP1 n~7(,lel'lJU'17f.J/tJ1"1l. '1'Uf171Pl n~11:::~m1'uf.Jl.JP1 n~1 

{,lel'W~'W '1'Um1P1n~11:::~utJ~qiqi1{,I~ LL'1:::'1um1P1m111:::~um~tJ~qiqi1/tJ1?1. ml.J~1~u 

• m-a,!ulie1A1a'U1 ~{,lel'ULL'U'U?telumu~-:i'Vll.J(;l'U'U~elm?tm'W'Vlu A(;)L'U'W1'elf.J'1::: 
" ' 

100.0 

• arn'Um"Waa.i-aa ~ {,lel'lJ LL uu?f el'Uml.J?i1'W 1 Vlajij ?1m'Wm'W?fm?1l.J1nf1 ~ v1 A(;\ 

LU'W-felf.J'1::: 59.3 1el-:i'1-:imi!?tm"Wm'Wfa(;l -felf.J'1::: 24 .7 LL'1:::i1?1m"Wm'WV1f.J
0

1/VllJ7f.J/LLf.Jflt1'Welf.J
0 

~(;)L'U'W 
" 

• arn'Wf11'W 1 'Uf'l'r1 b~el'Ubba::\11'1J1'1J6'l.J1;in 1 'Uflf 1 b~el'IJ ~ {,lel'lJ Lb 'U'U?fel'U(nl.J 
" 

611'1.J L VlqJ b'U'W~ ?fl.J'a?fbl.'1:::?fl.J7'U fl L 'Wfl1el'Ufl11~ (;) I. 'U 'I.J'j elf.J'1::: 64. 0 1el-:1'1-:ll.J7 I. 'U'Wtr'JVIU 7fl1el'Ufl11'f el f.J'1::: 36 .0 

mmh~u b(;lf.Jifom-un1'Wfl1el'Ufl1T-il7'W1'W 1-3 fl'Wl.J7nvi?f(;\ ~(;ll.'U'W-felf.J'1::: 56.7 1el-:J'1-:Jl.J7ij-'ii1m"W?fl.J1'UflL'W 
' 

fl1el'Ufl11'-il7'W1'W 4-6 fl'W b\.'1:::ij'17'l.J1'W?fl.J7'Ufl L 'Wfl1el'Uflf1 7-10 fl'W (,17l.J~7~'U 

• .niM1b'U1vie11A°v ~ (,lel'lJLL 'U'U?fel'U'17l.J?l 1'W1 w1ijj .n :D ~11. 'W7 L tl 'Wfl'\.J'<il-:JVl1(;) \I "U g~ "U 

el{,11~{,1'1 ~(;11.'U"W-fmrn::: 96.7 'ael-:J'ael-:Jl.J787f.Jl.J7'17fl.fl:W.fl7flt'W 61 ~(;)L'U'W-felf.J'1::: 3.3 b(;lf.J.fl:W.fl7flv181f.Jm ~el 
, 'U I \J 

.fl7flfl'17-:I bb'1:::.fl7flb'Vl'Wel zj-:l?f71.Vl{,lb'U'Wfl1187f.J(,17l.Jfl1el'Uflf1 b'U'W~'W 
' 
• bb'Vl6l.:i'Vli''WV1m~.:ibb1(;\~e)l.J'Vf~elbb'Vf6l,:j'V)e),:jbviv1viihAru 1'Wi'Aii 3 nbabl.J(,l'a ., 

-aeiut'Uvi'tla.i'tl'U ~ (,lel'lJLL'U'U?fel'Uml.J?l1'W 1 w1 i{elf.J'1::: 71.3 {,lel'lJ111 "Wf ~ij 3 n1ml-lm1el'Ut'Wv1"1ll.J"ll'W Vl~el 1n&~f.J-:i 
• '\J ic>~ Ill 

11JijVlf 'Wmm511l.J'lJ7~~-:i1.1. ')(;l~ell.Jb\.'1::: Lb Vl~-:IVlel-:lb vi f.J')vi i1r1 qi bb'1:::1'elf.J'1::: 28. 7 {,lel'U'J7(,lel'lJ17ij bl.Vl~-:JVlf'Wmm 

~-:lbl.1(;)~ell.Jbb'1:::bbVl~-:IVlel-:Jbf1mf1i1r1n1 1~Lbn 1(;l'W1:::e.h-:i?t17-:lfl'U~l.J'W'W7'1 bb'1::: bzjel'I.JYl(;l\17~7'1fl b'U'W~'W 
II>~ , 'I 'I 
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~mn1~.i1~1'1f1111Ji-illlL'.11J'IJE)~\h:;'IJ1'1)1J~n\JlE) 

11mn1~L'l-1"El~Ld~u'illlll'i1'1-1m~1JL~EJn1~rim,i1~'1JEJ~u~i'l'l ii\<11~-B'v ,1,nlll 

'llltl 

~ e:rnmrn t1 • 
- tlltl 20-30 tl 

' 
- tlltl 31-40 tl • 
- tlltl 41 -50 tl 

' 
- tlltl 51-60 tl 

' 
- tJ1m..11nn-:11 60 tl • 

- tl1~fll-l~mn 

- :w'ut1l.l~m~1 \o1€J'U ~'U 

" "Um.m ,, 

- :w'ut1l-l~n'r:ll\?l€l'Utlmt1/ tl1'll. 

- €l'4tl~cy cy1/tl1?1. 

- U~(Y(Yl\?l~ 

- ~.:JffllU~(Y(Yl\91~ 

- hl1i,i'L~tl'U'WW.:J~€J 

nT'a'U\J~eJfl1fl'IJ1 

~'\116 
' 

fl f;l1'1Jfl1'V'lfl ~ ';i fl 

- LG'!~ 

- G'll-J';i?I 

- V1~1/lJ1t1/LLt1nt1'U€J ~ 
" 

.,J 
- €J'U1 

,., ..; 
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66 44.0 

84 56.0 

11 7.3 

16 10.7 

27 18.0 

44 29.3 

52 34.7 

99 66.0 

18 12.0 

25 16.7 

3 2.0 

5 3.3 

0 0.0 

0 0.0 

150 100.0 

0 0.0 

0 0.0 

0 0.0 

37 24.7 

89 59.3 

24 16.0 

0 0.0 



e.mn1~.i1~1'i1F1111Jfi~L~'U'U,.Ntl~::'!l1'!l'U~il9ia 

Lfmn1W,1U!l~Ld\1'U!l\J1'11VlmWL~!ln1~nm'l½'w1m~u~iVI iihnvi'!JfJ ,hi~ 

"' "lleJ3Ja 
'lJ 

i1'\1!1J1fl1el'Ufl-r1 

f'l?llJ'rn/?13J1'8n 1 'UA1el'UA-r1 
" 

1-3 fl'U 

4-6 fl'U 

7-10 fl'U 

mnn11 10 A'U 

flihhb'l.11 
'lJ 

l/ ~di 
t.l1m..11 '11 n'Vl tl'U 

- .f11AB?l1'U 

- .f11flb'\l!'We) 

C:,11 cv GJd s, ~ 
m-rumf.13J1\il1 n \ii ~vn ~rn'U a1 b 'Vll9'"llel ~ n11f.l1 fl t:1'1.1 • 

m'V!1~1trvi1 

'11'UTU 

54 36.0 

96 64.0 

85 56.7 

57 38.0 

8 5.3 

0 0.0 

145 96.7 

5 3.3 

1 0.0 

0 0.0 

4 133.3 

0 0.0 

0 0.0 

0 0.0 

0 0.0 
i--------------------------+----------------1 

0 0.0 
t.l II <V Q.J' 

Ent.Jt,113.Jt,J'U?l~nvi 

.., ., 
t.J1 tJ t,]13Jfl1e)'Ufl11 5 100.0 

0 0.0 

43 

107 

(2) ammA1~~n\i:J-i,:uu.1 ir·1.1mV1 bbr1:m11btl~mJbbtlr1~~1'U1J11~ "l 
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imn1~,h~1,im12J fi~Li1'U'tl'il~tl~::'tl1'tl'U~il~'il 

11mm1LV1U'il~LVS~'U~111<'11V1nrnJL~'ilm1rim,fo'tl'il~tfrJ'VI ~<11w'lJEJ -i1ri'~ 

• in~ru::n17~e1F1·rn.:ivl~'U ~ (i)'e:J'\JLL'\J'\J~e:ium:wci1'U l V1aj~u11'1 rr1~rutrn1~e:i 

r11e:i-!l~ ~'WL'U'W'lle:J-!J(i)'ULe:J-!lLLfltme:iur111 A~L'U'W1 mrnt 90.3 1e:i-!lfl-!lmL 'U'Un11v\'1n'U 1~v 1:i.i L~vri1L'1i1 A~L 'U'W 

{e:itiflt 7.8 m1t1:w'i1~v\'1n'UL'U'U'lle:J-!l(i)'Ube:J-!l Am'U'U{e:itiflt 1.9 mmh~u 

• nw1.h:me1ue11;iw ~ (i) e:J'\JLL uu~e:ium:wci1'U 1 Vlajthtne:ium~~Lf1~(i)jf11 

mn~~~ A~L'U'W1e:Jtlflt 35.8 1e:J-!lfl-!lmi1m~~fo~1-!lA~L'U'U{e:itiflt 30.7 1:w1~tJ1tne:ium~~/~~-!lmti m~~ 
'I 'U'U 'I 

A1'1J1tl/fijf1'1G'f1'U#(1 b'U'U~'e)'\J1'UVl~ 'e:Jbb:WU1'U 'Uf1b1tl'U/ 'Uf1Plf1~1 'V111'1lf111bbflt1\11~1Vlf1'1 bbfld1-!l-!l1'U (i)1:W~1~'\J 
' "' 

~(i)e:J'\J LL uu~e:ium:wci1'U 1 Vlaj1:i.ii1m~~1e:i.:iV1~e:im~~ L~~:w 11 v 1~'11 n rn1'lht ne:ium~Y-l?f1'W 1 Vlaj (i)e:J'\J11i1 L vlti-!l~e:i 

LL~1:WLVl~'e:Jbfl'U Lrnt?f1'U l V1aj1:i.ii1u(\JVl1'11f1f111'U1tf1'e:J'\J'e:J1~~ A~b'U'U1'e:Jtlflt 95.3 ~bVl~e:J{e:JtJflt 4.7 'U1t~'U 

U(\JV11 l '\.Jf11j'I.Jjtf1'e)'I.J'e)1~~ zj-!JU(\JVl1G'f1'Ul Vlaj1~Lbf) b\"1j~_iin'11:i.i~ ~mb~-!l bbflt11rl1e..Jfle,.J~(i)Vl1-!Jf11jbf1~(i)j(i)f1~1 

L'U'U~'U Lrnt{e:itiflt 95.31:w'A~'1tLtJ~v'Wm~~ 

• n1';ib~Ut) 1tl bbfl::,i' el:W fl~ 1'\H'I 'tll11'V-I CJ (i)'e)'I.J Lb 'U'U~'e)'\Jfl1:Wf el tl'1t 40.0 
" ' " 

Wlel'\J11'1l1-!l 1 uvle-i1'Umi1u(\JV11~'1J.fl1~ 1~vhr1vlL'U'Ul'U~~i;'f1'UlJ1f1~~~ hfan hr11-ffwr~1hr11t'U'\JV11-!lb~'U 

V11ti1'1 A~LU'WfeJti'1t 35 .2 1ei-!l'1-!lm~eihr1vi
0

m'11n~1LV1~t'U1 L'll'U hr1tJ1t'1°1i1 hr11tuun6'11mi1ei 

hri b~ v1nuV1/W11/ifo hmt'\J'\JVl1-!lb~'U'e)1Vl11 mJ&i b VIW\ '11f1f11j'Ujt f1el'Uel1~~ hrithVl'U-!l bbflt.f1i3 Lb~ bbflt 
'U " 'I 'U 

m:w~1rKu .g-!l~1LVl(i)?f1'Ul V1fl11e:itiflt 45.4 ~e:iei1mLflt m1:w~'U6 1eJ-!l'1-!lmLn~'11f1 hr1tJ·rn'<ii'1~1 LLflt~m~ 
'I ot: 'I 'I 

el1f111"1 'e)1tJ f11';jiJ~'U5 bbfltfl11ilbf'l~cJ\;1 b'U'Ul)l'U 15f11';i1f1~1L~mn~f11';ib~'U'lhcJ ~1'UlVlru1elcJ'1t 48.3 ·fo~1~ 
' ' V 

tJ~e:iv1'\Xmmei-!l Lrnt1n~1~h-!l~tl1'\J1f1Le:Jf1'1l'U L'U'Ul)l'U 

• el'U1~tl~.:lbb1~~m.J 
., ' 

- LLVlfl
0

<1'U
0

1~:w ~(,leJ'\JLL'U'U~eiumii~·1'Ulm\ifeitiflt 68.2 ';it'l(LLVl~-!l 

J1~:wm'11nrn1.ff mJ1~:wm';i'1'1J1~ je:J-!Jfl-!l:W11e:itiflt 19 .1 m'11nJ1tJ1ttJ1e-i1'ULf'l~e:J-!lme:J-!l J1tJ1ttJ1 J1~'U 
' 

- bb'V!f!°.:itl11,i' ~(i)'e)'I.Jbb'\J'\J~'e)'Uf11:Wi;'f1'Ul'V!fll fe:itiflt 80.5 ';it'UbbVl~-!l 
" ·~ ' 

J 1l'tl:W1'11f1J1,J';itU1 1el-!lfl-!llJ11eltl'1t 29 .8 l'tlJ1'11f1ie:iJ1~:W'\J';j';i~'1J1~ J1~'U bbfltbbVl~-!JJ1t'U1 W\1:W~1~'U 

m1:w~mvlcJ-!l'lleJ-!lLLV1~-!lJ1 tii!'U{eivflt 1 oo.o ';it'Ui1m1:w~mvlv-!l 
' 

· n1';i~~n17tl1Lifo ~W\'e)'\J bb'\J'U~el'\Jt:11:Wi;'f"l'U l Vlaj1eltl'1t 7 5 . 9 'U~eltlJ1b~tl 

Mlwii'U 1e:J-!lMmf e:itiflt 14.9 ';it'U1tJ'1-!lVl
0

e:Jjt'I.J1ml1~1u1';irut LL'1tf e:itifl t 2 .9 'I.Jfl
0

e:ivvt-!lfl-!lLL:i.itl1 

~1f'lflel-!l (i)1:W~1~'\J 

- n17i ~ n17'tl ti:: ~ wi eiu LL uu ~eiu m:w G'I° 1'Wl Vlaj f e:i v flt 7 8 .5 vt-!l fl-!l 

'1-!l'IJtlt 1 '\X';i{1'1Jtlt'1Jel-!JLVll"l'U1fl~1'\Jfle..J1'1f1 lJ1Lfl'U'1J'U jeJ-!J'1-!llJ1Le-11 Lbfl t f1el-!l~-!l H (i)1:W~1~'U 
' 

- nTa~1 b 'U'Un1';i'tlel<I bfl';i.:ln1';ifle) 1 \1bf1~n1';ib tl~tl'Ubb 'Ufl.:1~1'UbA';i~~n,i 
"' 

i1.:!fU.J bbfl::a'tlm'V-1 ~\,lel'\Jbb 'U'\J~'e)'\Jt:11:Wi;'f"l'U 1 Vlfl11'e)tlflt 62. 7 ';it'\Jf11';i~1L 'W'\.Jf11j'1Je),!J Lf'lj,!jf11';j'V]11ii1 'iXLn~f11';j 
'I 'lJ Qt: 'I 

LtJ~ti'WLL'I.J'1.:i~1'WLm~\1n'1 ~.:Jf'l:WLLflt~'1J.fl1~ f e:itiflt 37 .3 i1n11L tJ~ti'WLL'I.Jfl.:i 1~LLn V111 'IXLl"11~\1n'1~t'W f'l'W 1 'W 
"' ' "' 
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~rnn1,.i1,1,1m11Jf'i~L~1J'!J,N1.h::'!J1'!lu~ulll!l 

11mn1,Ll1i'.i!l~Ld~u,i11w111,1m,1JL~E1n1,riE1<1'lWt1!l~u~,;V1 illl'11~iv ,hri'~ 

Cl.I 4 C,.cit, 

~ n'liru:: n Trn el Fl '.i el .:!'VI ~'U 

'1Jel,:J ~'ULel-:1/rl'HlUrl{'l 

el1;iv,iV1~n 

-if 111'1lrn11-r~1~1'\l!n'1 
"' 

., ., 
'JU'11-:! 

LLl-h.J 1'U1Yfou 1'\.J 

,:rm~ EJ'U/'W n~ mn 

11-:inu .. 
el'U 'l 

ii 

"" .. " L VWWH:JLL"1~L '\1!"1elLflU 

ilruV111 'Um'.i'l.h:mmJm;iv,i ., 

hJii 

tld "' n1'.ib ~ll'Uel1"1J'V'I 

1lJii 
"" - l-l 

n1'.ib~'I.Jthll"Uel.:lm.J1;in 1'UFl'.iel'I.JF1½'11'U'U'l.:t 1 U~~1'Ul-l1 

1lJii 
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139 90.3 

3 1.9 

12 7.8 

0 0.0 

2 1.1 

63 35.8 

54 30.7 

12 6.8 

9 5.1 

6 3.4 

28 15.9 

2 1.1 

0 0.0 

139 92.7 

11 7.3 

30 20.0 

74 49.3 

46 30.7 

143 95.3 

7 4.7 

90 60.0 

60 40.0 

90 60.0 

60 40.0 



r,mn1~,fo1,1fl11l.l~\11Li11J'U,HUW'IJ1'111J~jj~el 

t1mn1~mnt1~Ldiiu,i\11ll11,1mWL~tln1~rim'l~1~'1Jtl~\J~,;'VI ~.i1vliv -i1n\11 

., ,,. d 'i' 1 . .. 
tl1l.JLthJ b ':iFlel~ ':i'UelV'Vl~fl • 

V ;g 
':i~'U'Umrn.1LtJt1 

t1lli\L Vl\91'\111-.lt1'W'W 
' ' 

mv/m':ill-wtJt 
' ' 

;;1 m ~ eJ7 fl7 r'I 

1'117l.JLl'l~tJ\;l 

15fl1':iffl~1L~elLflflfl1':iL~'U'lhV 

tl~eltJ 1 'i-1Vl7tlbel-.l 

~11.J11.J 

32 34.4 

17 18.3 

6 6.5 

4 4.3 

4 4.3 

1 1.1 

1 1.1 

28 30.1 

15 18.3 

19 23.2 

38 46.3 

9 11.0 

1 1.2 

4 1.7 
1---.,,-----------------------~ -----+-------l 

•ihm1ntJLeN 21 9.1 

b1-.l~tJ7'U7i;'l61Jel-.lf;j 78 33.9 
"' 

b 1-.l~tJ7'U7i;'l61Jel-.lLelf161J 'lJ 3 1.3 

13 5.7 

r'l'WEJ'U ~ fl71G17i57':i WG161J/':i~. i;1 \91 
" ' 

111 48.3 
" ' 104 CVI ,di 

LL \.rn .:J'U1 fl:l.l 't.l el .:J Fl ':iel'U Fl':i1'Vl 11.J Fl el 

J1~tJ 2 1.2 

18 10.4 

2 1.2 

33 19.1 
t----v ..... , .,·,-,,----------------------+-----+----~ 

•ilelt11~h.1'U':i':i'<il61J1i;i 118 68.2 
' 1-- - ~, ---,.,--,-, ------------------+-----+--------! 

B'W~ 1\'lLLfl lJ7~l.J'<il7flb'\llr'l'U7i;l 0 0.0 
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·-

~rt n7'il11'i1'1f'l11~fi91L i1\J'IJtl~U'i ::'IJ7'1J\J~jj ~tl 

11mm'iL,,,jjt1~LL~ii\J,i\ll.11i,,n1wL~t1nwim1!1~'1Jt1~1.J%V1 ~rt7W'tffJ ~11191 

I.I.Vla,:nh1'1i'tlv{lfl'Hl\JAi'Tvi1'UAel 

J1~t1 
~ 

mth::'lh 
* I f --.::r 

'U1tmml/ue:it11\9\'U 

., . 
0 "" • 'U1~1J 

n1'a'f11~~,l1 bifo1 'UAf1b~el'U'tl el{l'V11'U'V11elfi1.:i 1 'a' 

'\.J~m.J~.:i~.:itu~u 
' ~ 1::u 1 tJ~ .:J'Vl m::u1 tJ'l.!7 ?11011 ru:: 

'\.J~em~~~-;~~~tl1 i;\'1r1~e:i.:i 

n11n1~ ~'ti v::\!~ ~m.11 'U A i"n~e>'U 'ti e1.:i'vi1'UV11 e:i fi1.:i 11 

- rn:i.:i~.:iH 

1.1,g:i::~'tlfl1'W~el'V11'UVl~eJhJ /e>cl1.:i1 'a'U1.:J 

- bJ~ 

.: ~ t.J 

mn'llt1 LU'l.1\9\t! 

(3) 
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lil1'U1'U 

3 

132 

2 

27 

150 

0 

150 

0 

132 

26 

5 

0 

8 

29 

135 

0 

94 

56 

1.8 

80.5 

1.2 

16.5 

100.0 

0.0 

100.0 

0.0 

75.9 

14.9 

2.9 

0.0 

4.7 

16.9 

78.5 

0.0 

62.7 

37.3 



~iin1~.;1~1,1m1lJ r-i\JILil\J~eJ~,J~~'lJ1'lJ\J~ii ~u 

Lfmn1~L111iiu~LL~~\J~\11<'!11,m~~lJ L~Bn1~n,i.,,1~~,i~u~,;''VI illii1Mv ~111\11 

m'lm~'Vl'U~'1LL'J(;)it1l.J~(;)L'U'Ufot1i;'t~ 71.3 LLi;'t~1i;i'fui:.Ji;'tf)';i~'Vl'U~·'1LL1~im.J ~(;)L'U'U1tltli;'t~ 28.7 (:.Ji;'jf)';i~'Vl'U 

~'1bb'J(;)~t)l.J~'lll.J'll'U1vi'fu 1vi'LLf1 ~'Ui;'t~tltl'1 'ffl'\J'j';i'Vln~..:JL~1 ~'Utl~1m~b~'U b'U'U~'U 
' ' ' 

• if 'l:!'Vf1 n1';ii tHI :a vi tl'U 'iil 1nn111;11 n 'iil ~ {,l tl'ULL uu G'I t1u m :1.H·i 1'U1 'Vlaj 

{tJtJi;t~ 91.31~1v1{'Ui:.Ji;tn';i~'Vl'Uvll'Ui'UG'l~b'Vltl'Ubbi;'t~{t1tJi;t~ 8.7 'W'U171v1foi:.Ji;tn';i~'Vl'Uvll'Ui'UG'l~b'Vltl'U zj'1G'l7L'Vl\,l:l.J7 
' 

i:.Ji;'tm~'Vl'\JW\;l'\JU7'Unm..:i bLi;'t~1tltJi;'t~ 15.4 iii:.Ji;'tm~'Vlm~\;l'U:l.J7n 

• 'U'l:!'Vf1t11n1mifo 'iiJ1nn11~111'iiJ~{,lt1'\JLL'U'UG'lt1'Uml.J~1'U1 V1aj1t1t1i;'t~ 84.0 

'W 'U171~1v1f'Ui:.Ji;tn';i~'Vl'Uvl7'Utl7n7121b~tl bbi;'t~{tltJi;t~ 16.0 bbi;'t~ 1v11Ui:.Ji;tn';i~'Vl'Uv77'Utl7n7121b~tl zj'1G'l7b'Vl~~1'U1'Vlaj 

1~~:l.J1'iil1nn11bi:.J7'VltlJ7 vh~-u11 tJ7'W7'Vl'U~ n71'iil17'iil1 n'iilm1mV1:CTt1..:ibd bLi;'t~A1'U'iil1nh-:i-:i1'U {,17:l.J'17\;l'\J 

1~\;l'\Ji:.Ji;'tm~'Vlu~1'U1V1aj1t1t1i;'t~ 45 .8 iii:.Ji;'tm~'Vlu'1t1t1 1t1t1i;'t~ 33.3 iii:.Ji;'jm~'Vl'UU7'Uni;'t7-:J bbi;'t~1tltJi;'t~ 20.8 

iii:.Ji;'jm~'Vl'U:l.J7n 

• 'U'l:!'Vf1bi!JtJ-:J';i'l.Jn1'U'iil7nn71~711'iiJ~\,ltl'\Jbb'U'UG'ltl'Ufl7l.J~1'U1 'Vlaj1tltli;'t~ 90. 7 

1~1vlf'Ui:.Ji;tn';i~'Vl'Uvl7'UL~tl'11'Un'J'UbLi;'t~1tltli;'t~ 9 .3 'W'U171vl{'Ui:.Ji;tn';i~'Vl'Uv17'UL~tl'11'Un'J'U 'li-:JG'l7 L'Vl~~'J'U 1 'Vlaj:l.J7 

'<ill n'tl l.J'll'U tJ 7'U1mf bfi tl-:J ti 7'U'W7'Vl'U~ bLi;'t~ fi 'iil m1m Vl:CT tl ·Hb 1' \,lll.J i;'t
0

7i'U ';i~ i'U f:.Ji;'t m~'Vl'UG'l
0

1'U1 'Vlru 
' u 

• 'U'l:!'Vf1i1'U'l.Jil1 'iil7nn71~711'iil~\,ltl'\JLL'U'UG'ltl'Ufl7l.J~1'U1'Vlaj1tltli;'t~ 77.31~1vl 

,r'\J(:.Ji;'tn';i~'Vl'Uvl7'Un~m'Um'U Lbi;'t~1tltli;'t~ 15.3 'W'U171v1foi:.Ji;'tn';i~'Vl'Uvl7'U~'UU~1 'li..:iG'l7L'Vl \,l ~'J'U1'Vlru:l.J7'iiJ7nn71 
' u 

·rnm1VJn~'U n71'iil17'iil1L(;)t1vi'11 tJ Lbi;'t~ h-:i 1~~'\.J {,17l.J'17\;l'\J 1~\;l'\Ji:.Ji;'jm~'Vl'U~1'U 1 V1aj1t1t1i;'t~ 87 .o iii:.Ji;'tm~'Vl'U 

1~\;l'\JUtltJ 1t1t1i;'t~ 8.7 iii:.Ji;tm~'Vlm~\;l'\JU7'Uni;t7-:J LLi;'t~1tltli;'t~ 4 .3 iii:.Ji;tm~'Vlm~\;l'\J:l.J7n 

• 'Uru'Vf1tl1 bi!ll:J'Vf~tlfH1U11'Y.l'l.l1 'iil7n n7';i~l';i1'iil'W'U17er {,lt)'\J bL 'U'UG'ltl'Uflll.J~'J'U 
OJ ' " 

1V1aj1mrn~ 79 ,3 'W'U171~iiu'lj'Vl7b~tl-:Jtl7L~cJ'V11t1f)t1.lfl1'Wtl1 bbi;'t~1tltli;'t~ 20.7 iiU'IJ'Vl1L~tl-:Jtl7b~tJ zj-:JG'17L'Vl~';i~'I.J 

:l.J7'iil1n n11l.J'll1~l(;)tJvi'11tJ Lbi;'t~J1vl..:i'iiJ1nmn'Utl1~nt1un11V11t1h-:i-:i1'U 1vi'LLn h-:ini'UG'l11 h-:i-:i1'Utl1\,l1i;'t bbi;'t~ 
' 

vh1l.JG'lm1 'U~'U~ ml..1~1\;l'U 1~\;l'U'1Jt1-:Ji:.Ji;'jm~V1u~1'U1 V1ru1t1tJi;'t ~ 61 .5 t1tJ1 m~\;l'U'1t1tJ LLi;'l~1tltJi;t~ 38.5 t1tJb 'U 
q 4.1 'V \I 

• 'U'l:!'Vf1n1';iFllJ'U1fU.J 'iil1nn71~111'iiJ~\,ltl'\JbL'U'UG'ltl'Ufl7l.J~1'U1 'Vlaj1tlcJi;'t~ 79.3 

1~1vi'foi:.Ji;'tn';i~'Vl'Uv11'Un7';i'iil';i1'ii)';i bLi;'t~1tlcli;'t~ 20.7 'W'U111vi'{ui:.Ji;'tn';i~'Vl'Uvl1'\.Jn7';i'ii)';i1'ii)';i 'li-:iG'l7b'Vl~~1'U1'Vlaj:l.J7'iiJ1n 

tJ1'UY11'Vl'U~~1'U'UAAi;t 1ri l(;)tJG'l11G'l1n71ru~ wm1'Vln~'U'iillnL'Vl:Wt1-:JLL ~LLi;'t~ 11-:i 1~~'\.J LLi;'l~1rim1'Vlni:.Ji;ti:.J~{,l'Vl7-:J 
' ' ' 

m1Ln~m {,11l.J~7\;l'U 1~i'Ui:.Ji;tn'i~'Vlu~1'U1V1aj1t1tJi;t~ 73 .3 iii:.Ji;tm~'Vlu1~iu'1t1tJ 1t1t1i;'t~ 20.0 iii:.Ji;tn'i~'Vl'U 

1~\;l'\JU7'Unm..:i Lbi;'t~1tltJi;t~ 6 .7 iii:.Ji;'jm~'Vl'U1~\;l'\J:l.J7n 

• 'U'l:!'Vf1~'1bb1~tlell.J~'U61 'iil1nn71~111'iiJ~{,ltJ'\Jbb'U'UG'ltl'Ufl7l.J1tlcli;'t~ 0 .71vi'-ru 

i:.Ji;tm~'Vl'Uv71'U~'LI11v7Lbf1 i:.Ji;tm~'Vl'Un71~'1Jb~tJ~'U~u1 'li-:i1~ \;l'\Ji:.Ji;tnW'Vl'U'~-:J'Vll.J(;)t1~1m~\;l'UU7'Uni;t7-:J 

(4) , " "" !'I A' d 
(:.Ji'Jn7~'Vl'Ua~ bb 1 ~i'ltll.J\11n b 'VflJel~ bb ';i b 'U'W'U'Vl"UlJ"U'U 

' 
., .. 
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~mn11111nilf'1112.J fi(i)Li1\J'll iNU1~'ll1'll\J~ ii ~eJ 

Llmn1w,1iieJ~LL'i~\J'1111 <'11'1,1m12.I L~eln11rim1{1~'llel~U%''VI i-\<t1~'UV ,i1t1(1l 

i:i bL1Vl~m.Jlil1m 'Vlifo.:i bd ur1~1t1f.lr1~ 22. 7 Llilf u 1:mm~vru ~.:i bb -w1~m.J lil1m 'Vlifo .:ibd ~-mm~viu~.:i bL1Vl~m.J lil1 n 

b 'Vlifo.:i bdv1 "lJll"lJ'W L!il f rn.J 1 nf1 G'I vi L!il bb fl fl ru.rnvrn1 n1 l'1 n1 ':i flll'W1 All i; tJ'IJ ih b~ f.l ~':i '\J m'W m1m=f 'W G'I~ b 'VI t1'W 
' ' ' 

bbrl~ bb V1~~J1 Aru.rn'V-ltl1 {,l1lJ~1~u ':i~~uemm~Vl'\J !i11'W~~ bb 1vi~t1ii~mlil1m V1~t1~Lb ':ib 'W: 'W~?t1 'W 1 'Vin 't1 f.l1 m ~~u 
' •t: 'U 

Uti f.l bbrl~'Ll1tJnr11~ 

~ .. mm::V1u~.:ibb1~6"m.1 13.ll~fo 1~fo ,::~'U'llei.:i~-mm::viu(~m.1~::) 

e.rnm::'Vlu e.rnm::'Vl'I.J ,, d 
'Liem tl1'Un~1.:i 111n 111nm1~ 

(~em~::) (~em~::) • 

..: ,., 77.3 22.7 - - - -• t:.Jrl m ~Vl'UG'I~ bb 1Vlrltilllil1 n 

b'Vl~t1.:i bdbbf.Jnb'U'U!i11'W{?l1~~ ~~d 

1. 
,;, di 

94.0 6.0 4.7 1.3 G'l'WG'l~ b'\ll tl'U - -

2. fl'1.lfl1'V-l t11 n11'1 L!ilbbri 
' 

87.3 12.7 8.0 2.7 2.0 -

~'Wr1~t1t1~ fl1'W 1m~f.l 
' 

3. ~mrn1 90.7 10.0 6.7 2.7 0.7 -

4. 
... 

94.0 6.0 4.7 1.3 bG'lf.J~':i 'Un'J'U - -
I O 0 

1.3 5. bb'Vlrl~'U1 /fl'1.lfl1'V-l'W1 98.7 1.3 - - -
' 

6. fl lJ 'U1 fl lJ 89.3 10.7 7.3 2.0 1.3 -
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m1n111:t1n,1fl11iii-i~L~U'!l,N1.h:i'!J1'!J'IJ~~111ei 

1m~n17L'v!lieJ~LL'lii'lJflUl'11\1ffl7iJL~eJn17neJ<!fo '!JeJ~\JW 'VI i-li11~'ttU ,i1,i~ 

i ll!JflZ 

50.0% 
45 .0% 

40.0% 

35.0% 
30.0% 
25.0% 

20.0% 
15.0% 

10.0% 
5.0% 
0.0% 

., • I ""• I ~ .,., ' 4 ' ''H)flfl:\J".i:IJ)'Vle.Jftn'i:'VIU'VI\J1:'IJ1'1l'U~A,u'11nnq11b'V11leNLL";i 

f'jtlU11V4cl1n1M 

'1\1~ 2 bb~li1-:J~eJtm:r!m.1'9t'UeJ-:Jmli1f\Je-.J'9f1WVIU~-:Jbb11i1~eli.J bb'9t'lhtbilVl'1leJ-:Je-.!'9f1WVIU 
V V 

mlii'foli11nn~l.lbVliieJ-:ibd ,ht,htl 2s61 
' 
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imn11i11111fl17lJ~\11L\1\J'll!Ntl7~'ll7'll\J~ii(llt1 

1fl1~n1~L..,,i'.l!:i~Ld~u,illl<'!11,1nrn.1L~!:lnwim1!1~'ll!:l~tJ%'Vl Pl'17YWEJ 'ii1ri'111 

(5) fll111119lnn.:i1iH1ei.:i ~rnn<at'Vl'LJ~{I bb 1~~el11~1n bfll'a{ln1'a 

"il1nrn1J111"il'WU11~ 9leJ'Ubb'U'U?leJ'Ut11:1.J'Wu111eJt1'1~ 84. 7 1:iJhH'u1:mm~V1u~-:i LL 1\1l'9eJl.J 
'\J 

"il7 mviiJ eJ-:ibd LL'1~1eJ tlfl~ 15.3 hH'ue..iftm~VJu~-:i Lb1\1l'9 eJl.J lil7m viiJ eJ-:i LL 'J e..iftm~Vlu~-:i LL 1\1l'9 eJl.J"il7 m viiJ ei-:i Lb'J~ 

'lll.J'll'Ub~f'Ul.J1fl~?l\1lb~bbfl f1Wfl1'Wel1fl1i'I fl11fll.J'U1fll.J i1'U'l.Hh b~tl-:J1'Ufl1'U m1mr'U?l~bviel'W bbft~bbVl~-:Jtl1 
' ' ' 

'U1'Ufl'11-:J 

• fl11l.J19lfln-:J1'1 b~el-:Je..Jftm~Vl'U 

~-:i bb1\1l~ell.J"il1fl Lfl1-:Jfl11 

bbtlf\b'U'U~1'U~1-:J 1 ~-:id 

2. f1Wfl1'Wel1fl1i'I b~bbfl 
' 

I O 0 
5. bbVl'1-:J'U1 /Aru.f11'W'U1 

' 
6. fll.J'U1fll.J 

~~mt'Vl'U ~M'at'Vl'U 

(~mm~) (~m.1~~) 

84.7 15.3 

96.0 4.0 3.3 0.7 

90.7 9.3 7.3 1.3 0.7 

91.3 8.7 6.0 2.7 

95.3 4.7 2.7 2.0 

98.7 1.3 1.3 

92.0 8.0 5.3 2.0 2.7 

., ... 
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c.mn11ri1~1,1fl,11JFlii1Lilu'll,Hti1~'1f1'1fu~il~a 

LfmnTm,,jju,bL'll1'U<lli1'11Vlfl'l11JL~iln11nm'l11,'llil,'UWY1 ii1<11vliu 'ij1fl\i1 

40.0% 

30.0% 

20.0% 

10.0% 

0.0% 

9.3% 8.7% 

1.3% 

J'U~ 3 bb?flll.:JimJc;1~{aEJi;l~'1)fl.:J0~1\J~i;ln';i~Vl'U~.:JbL'J\ll~B:1.J bbi;l~'lh~LJ7V1'1Jfl.:l~i;lfl';i~Vl\J 

vi't~fo'11fl1fl'S.:ifl1':i 'UW'11U 2567 

., .. 
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r.mn1~i1~1,1m12J fi111 Lil\J'tl<J~i.Jw,mnJ~u~<J 

11mn1~L'l10<J~LL-ii'.iu ,i111<11 "11m12J L~<lnwfoi1i'1~'U<l~tJ%''VI ~.i1i;iv ,hn111 

(6) fl111JAV1Li1'U9lel bfl';i{ln1';i 

lil1 nm1'1W"Jlil'l"fU11~ ~ffU bb tJtJ1;'1e)tJfl1il 1 ~A111JA~ b ~'U~'1~lil7nn71"vl1 biJ'U 1fl1,m11 
'IJ 

hfon' 1;'1{ 1-:i ,n1.J1 mJ iJ'll'U i1 -:iu·th~mrub n11~ ~'U7'1l iJ'll'UL ~ · iiii1 n.ff 'U Lf'l1~~ri lil~ .ff 'U LL'1~i1 n11uf mh-:i 
'I 'I d,.I 'I 

'11u11ruillnfl 1 'U'lliJ'll'U ~,ii~7(1ltJ 
'IJ ' 

k'U'1~L'VleJ'U ~'1m~viu~,'U~'U1 L'11'U ~qiL~EJ~'U~'U71lJ n11lil11lil1~~-rr~ Lrn~LLV1~-:itl1LLi;'l~riru.rnY-ltl1 ~7l.J~7(1ltJ 

fl111JA~ b ~'U (,le) n71"vl1 b iJ'U 1fl1"-:ln71"U':i~'ll1'1l'U1elEJi;'l~ 53, 30 b ~'U~'rn nu n7':ivl1 b iJ'U 1m-:in11 

~elE.i i;'l~ 41.3 b~'U~1mL9liifl11lJ1~nn-:i1i;'l~i;'ln1"~'VltJ(,)1-:!1 ~elE.ii;'l~ 0,71l.JL~'U~1Vfl'\.Jn1':ivl1biJtJ1f11-:Jn1';i bbi;'l~ 

~e)E.ii;'l~ 4,71l.JLb1;'1\?l-:Jf\11iJA\?lb~'U 

., 
"Uel116'1 

'U 

ii-:iuu1~mru 1 u n11~~'U1'lliJ'll1.Jm n-fiu 
' 

ii n11u1uu1-:i1;'11u11ruu1Jlf1 L '1i'Ut1'U'U 1 Yl'Yl1u1~u, 
' 'U 
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