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v;JJn ffa1'Nit1 01flA 

' 
1.2.2 fln~l!Ul!-:llt.1 l~t1't11,u"l.le>~ lfl'i~fll'i 

.ei,,.c:t, 0 .:!!I 
1) 1fifl11'Ylll't1iJt1'1 

,. O .c::). 9/ 9) f t j/ ~ lfl ''l 'JI C> 

!~H.l'il ::;~ll'U'U f11'i 'IH.lleJl'l111Jf111-:J'\J'eJ-:JlT'Ul Bench ft111Jt,'-:Jll~H'l ::; '\J'UlT'UlllTlJ'eJ-:J !lJ lTt,' -:Jlf)'U 

9) ' t 9) lfl '9) ' Q./ 9) 
10 llJ11'l" 1'1171Jf11N'\J'el-:Jll'1Hl ::; '\J'Uf111-:J !lJ'U'elt.lf111 10 llJ1t 'i 1~tJft1'UfJlJl'l111Jtll~'lf'U"J'~'Vlltl (Overall slope) 

~~ ,::!i Q o d 9) 9) ,C!i,9) 
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Hammer 1m::;rnBackhoe 'lf1t.1'lumnJfu11\Pi-:itttl'1-:i1u 'Vllfll'iN~1t'tt'U'U'U i~t1'lirnrn1::;11::;1u~'\J'Ul~ 3 ii1 .. .. 
l'ill ::;~n 7 llJ1t'i l;tl-:J'UnlJltU 15 'el-:Jffl 1~t.1'el'elf1ll'U'U'i ::; t1 ::; Burden u1::;mru 2.0 -2.5 llJ1t'i Ui'l::;1::; t1::; Spacing 
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1m::;'il~l~'i t.llJ'Vl'U'Vllf1'Uf1'e)-:Jlui'l'elf1~'Ull!l ::;1ft''J,J'tt'U (u2) m nru 'Vll-:J~l'U'Vlft' !11'\J'Ul~Vl'U'Vl 20 ! 'i lf1'Uf1'el-:Jt,'-:J !1Jlf1'U 

8 llJ~'i 

3) f)l'j 1;J,1um1n1mi'.it1'1 

11.iii fll'i HJ 1 'lum1V11m:uv-:i !Yi v-:iu~ii m1 HJ 7'1 ~virn1ff'UV11-:i rl11~t.1-:i 'lu1'\J11m:uv-:i11~ 1~vtlv-:i 
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1.h~Y11'U'Ufl'Hl1"1J~ 33719/16462 '116-:!lJj\l'YI ftl1lvtia \J lftYI 
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,b.:in1nv111ilun11 il ,u,. 2568 

1ll'Jfll111111'11'1 mum .. 
il.fl. fl .fl . If.fl . fl.fl . Ill.fl . VI.fl . ti .fl. )J.fl. fl.VI. )J.fl. lil.fl. VI.fl. 

I. tJW111'1'itllf11ff1'1.m:m.nf11ff 2t1f~m - • - - - - - - • - - -

2. 'i~ilJlff tJ~ 2 t1f~m - • - - - - - - • - - -
,l, .. 

3. IIH1:l''lri1'~1'1Hl'U 2 t1f ~m - • - - - - - - • - - -. . 
4. tJ Wl11'1'i'U 7 2 t1i'~n'.I - • - - - - - - • - - -

s. ti tumVltl'lTlff 'lu1:Yow~mJ'Uf11'j 2 t1f ~m - • - - - - - - • - - -

6. 1~irnii-~1um.11u1h~noum1 
. 

2fli'~n'.I - • - - - - - - • - - -. 
7. 'i~ilJlfftJ~9l~W11'1.jflflt1 2 fl i'~n'.I - • - - - - - - • - - -

8. fll 'i~'i1~1:l'OUU7~'i fll 'i1 2 t1 f ~1t1 - • - - - - - - • - - -

9. nmi~l'i1rnmu1 2 t1f ~m - • - - - - - - • - - -

nm 'l.J1'hl'l'l i:uii.:i !V1.Ji1rnuufu'l'l fl t1'Uir1tt'\ll'U\9l ,Jlflfl , 2568 

* 'lf1-!1!1 rll~ l!'U lJ f11':i\91 ':i11l1fl!!rl~ 'llfl'\111':i lV-!111.J''l '11 mm '11 fl . 
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U'Yl'YI 2 

' 
""" V fHlfl'i~'YIUff ~H1vHl6'JJ 

0 "' 2.1 fl11vll&t.lt.l fl11 

fll':i ~~~ ll.J~ ':i 1'il fftl1J fll':i UOllil ~ ll.Jl.Jl~ ':i fll ':i titi -:J fl'UU rl~U tfl '\J rm m ~'Vl1J~ -:JU 1~irtll.J i '1-1 ':i ~ ti~ 

~ ll'U 'Ufm 1 flH fll'j 111:i'.iti-:JUl 'H 'U 'Q ~ff1'11 mrn'lf'U ~'tt'UU tl'U ~ i 'If~ l~tl'Q ~m'l1 mrnntifff 1-:J 'U':i~'Vll'U'lj ~':i m'\J~ 

33719/16462 '\Jti-:iu11i'VI ~mvlio ,11n~ V11-:iu11iV1~ufolJ1<1J i~~11-U'Ufll':i~':i1'ilffU1Jfll'JUij1m~11.Jm~':ifll':i 

<l) ~i~nl'l1'U~ H1~tt l~tl1:Yl'Uf1-:il'U'U lt11JltlUi'l~Ul'l'W'Vl1'YWlm1i':i':il.JUi'l~~-:iu1~~tll.Ji-unfll>l'U1f1~ 13 

2.2 f.ltlfll1Vl11iHlel'lJ 

1)1f1fll'j~'j'J'i)ff'e)1Jfll'j'LJijllil~ll.Jl.Jlmfll':itlti-:in'UUi'l~UAl'\Jl'lrlm~V11J~,:J!!1~~'ell.J im~tl~~ll'U'Ufll'j 

33719/16462 '\Ju-:iu11ivi ffi'ITriiv ,11n~ 1rlu1u~ 23 n'WtJltJ'U 2568 mmnnY1ui:-1i'!fll'Jm1'ilffuui~i-:i 

'jltJi'!~!Btl~i'U~l':il-:Jvi 2- 1 

2.3 t1'1tlf.lt1fll'iVl'i1iHlel'lJ 

'ill f11'li'I fll'j ~ ':i 1'il fftl 1J fll 'j 'U ijmi~ ll.Jl.Jl ~ ':i fll'j tlti-:i nmm~mfl '\J Ni'! m ~'V11J ~ -:iu 1~ ~tll.J 

~ ll'U 'Ufll'j 1 flHfll':i'l'i 11'11:i'.iti-:iui 11 'U'el ~ff1'11mrn'lf'U ~'tt'U'tt 'UU tl 'U ~ l 91~ l~tltl ~ff1'11f)'J'jl.Jf) tiff! 1-:J 'U':i~'Vll'U'U ~'j 1"'\J~ . . 
33719/16462 '\Jtl-:J1J11i'VI ffrll'W'Htl ,Jlfl~ 'Yl1J11 'illf1l.Jl~'jf11'j<l) ~fil'rl'U~'Vll-:J im-:im':il~uijmi~ll.JtlV1-:Jlfl1-:Jfl1~ 

ft1'U1Jl-:Jl.Jl~'j fll'jeJ,:J iliiifll'JUij1J1!'11~tlU-:J ili~-:inmuijmi l'lf'U 'Ut'\J'l11fll'j1t),:J~ tJ'U'\Jtl-:J':illlf,P~tl~1J1 mu 

f ti-:i11 tt'U i-:i n ri11 tm~ fll':i u f uu 1-:i~u ~i'U ~~ ~l'W fll ':i 'l'i1m:i'.iv-:iu~1 mm':io'l'i1 Mrvlo-:im':iuf rnn~ om! 1m:i'.i ti-:i 
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'I.J!'hl'Vl ,lJ~~ 1~'1-1,,J';itl'\.-l!lj''l-l'\'1 fltl'W91t'IU'Vl'W\9l 'illfl~ ,~~11'W'Wfl1'.i~~111lJ11'i1'ilt'l'tl'I.JfltUfl1l'I 

~ ~111~~mJ 1'W '.i~t1~~11-w'Wfll'.i i m ~m'.ivi1rntitJ~u-:lli'W~11 m1-1 mrn'lf-w~li'WUtl'W~ i'lf\91 1vltJ~11iYrnm '.i lJ 

nvtY!1~ 111:1J1h~'Vll'W1J11'.im'U~ 33719/16462 'UV~'l..l!'hl'Vl ffm~iv 'ii1ti~ 1rlv1'l-l~ 22-25 n'Wt11t1'W 2568 ~~ 

U'.i ~ nvu~1mn '.i m 1'il 1~flruml'lmmfl1 'Wm '.i t11 mfl . d c:i. QJ 4 ~ ~ 
f111lJl'.i1Url~'Vlfl'V11~rllJ '.i~~'I.Jlfftl~ 11'.i ~ff'Wff~l'Vltl'l-1 

" r1rumwu1 fJtUfl1l'lmmfl1'1-1mn'l-lu'.i~nvum'.i '.i~irnfft1~1'WiYf.11'WU'.i~nvum'.i ur1 ~'.i~irnfft1~~~i11Jflflrl 

' " 
m lJ 7 '.i o ff1U i:-m f11 '.i ~ ~111 :1J11 '.i 1'il iYV'l..lfltUil 7l'lff ~u 1~ ~v lJ i ~i~-u 

3.1 

3.1.1 

fll1~11'il1vlflWfll'V.OlflU11uu11£Jlfllff 
QI 

0 ... 

fll'lvll!UUfll'l 

'I.J!'hl'Vl ,lJ~~ l~'W,1'.itl'Wllf'W'l'l fltl'W91t'IU'Vl'W\9l 'il1tl~ l'l1f11'.i11'.i1'il1~fltUfl1l'ltl1f11fl1'W'l..l'.i'.itl1f11fl 

11 llJ flll'l'W~ lJ111 '.i ~l'W i ~ tlfll'W f)~l'W fltU~ m '.i lJ f11 '.i ~ ~u 1~ ~VlJU 11 ~')fl~ i ~ tiiii'lf'W ~11 '.i 1'il 1~Url~lf1 iv ~l]t)~ 1 ~ 

1 'Wf11'.i11'.i 1'il1~ 11rltl~'il'Wi°%f11'.iln'I.JiTtlV1~i~~v i utl 

I) fll1~11il1~~'1-rn~aa~nii (TSP) 

l'llfl1'.iln'l..li1vci1~ 1~v1~1f1i-eM1nui1tJVl~'lf'W~U'.i~~~\1'~ (High Volume Air Sampler)~~ 

i1tlV1~tl1f11fl~1tl'el11'.i1f11'.i~~tl1fl1fl 40-60 rlf11J1flflvl11~tl'WTvi ~7'Wm ~~11'lf1'.itl~1t1uti'1 (Glass Fiber) 1nu cu cu q 

i1tJci1~1Tim1m 24 'J71 im ~tl 1 i1tlV1~ fl1'.i~~i~1fliti~ln'I.Ji1tlV1~'Fltl~~~i~'lir\1'~'il1f1','W~'W 1.5-6.0 1lJ11'.i 

i~t1~~~i~lf11tl~'Fltl~VQ1'W ~ i ci~ iiJij~ ~U~ntY!Nl1~tltl1f11'.i\1'~'LI~ 'U1f1'.i ~~11'1 f1'.itl~, u'J7~l11rlt'I~ l~'Utl~ 

ll 1l1 'W f) f1tl'WU'f'l ~l1 rl'~1nu i 1tl VN 1vl vmJ 1l1 'W f)'U tl ~ ~'W r1 ~tl tl~'I.J'W f1'.i ~~ 11'1 f1'.i tl~ Url~l11U! lJ 111 '.i i 1tl ci1 ~ . 

TSP i'Wl1'W1tl:Wrliin·f:IJ~tl~f1'1.J1flflllJ11'.i (mg/m3
) 111lJlJ111'.i~1'Wi°%11m1~,-f US.EPA 802 

2) fll1~11il1~N'I-H1~flt)~'UU1~1~fl (PM-10) . 
l'l1f11'.iln'l..li1tlV1~ 1~v'1~1flitl~1nui1tJci1~mf11fl'lf'W~IIH~~\1'~ (High Volume PM- IO Air 

Sampler) ~~tl1f11fl~1'W PM-10 Inlet~1tl'el11'.i1fl1'.i~~mmfl 40 ~f1'1.J1flfl~11~tl'W1l1 ~7'Wm~~11'lf1'.itl~~l'l1'il1f1 

f11tl'V191 (Quartz) 1nui1vci1~1,'.J'W11rl1 24 '171 im ~tl 1 i1tJci1~ fl1'.i~~J~1flitJ~1nui1tJVl~'Fltl~~~J~1irff~ ., 

'il7f1','W~'W 1.5-6.0 1lJ11'.i i~t1.i~~J~1flitl~~tl~tJcii'W~ i ci~ iilii~ ~ur1 mrf 1~1-1~tlmm'.i ff ~'LI~ 111 m~~71'1 mtJ~ 
~ cu cu cu 

, u'J7 ~l'l 1 i:,ir1~ l~'Utl~tl 1l1'W f1f1tl'Wllrl ~l1 rl°'~ln'I.Ji1tlV1~ 1vJtJl17tlll1'W f)'Utl~ ~'W rl ~tltl ~'I.J'W m~~11'1 f1'.itl~ Url~l'l 1 

ill m11 '.ii 1tl ci1~mmfl~~ru l'l .f.J ii11r1~f111 :1Ji'WlJ 111 '.i ~l'W u~ 1; ~111J 11-1,! n'U v~ ~'W r1 ~tl tl~1m ~ill lJ 111 '.i tl 1 mfli u 

fl1'1-11tU mu1mru ~'1-1 rl~tltl~'U'W 1~1~n i'l-ll1'W1tl:Wrlii ni' lJ~tl~ f1'1.J1flflllJ11'.i (mg/m3
) 111lJlJ111 '.i ll'W i%11f1 '.i 1~,-f 

US.EPA 076 

M INING ENVIRONMENT CONSUL TA T CO., LTD. 3-1 MM_S3 : SILAPICHAl/2025/SEPICHAPTER3.DOC 



viirn ffa1'tVYa i>1tlA 

1'fle.Jl'llfll'j'fl'j1'1i'fl 'luu1 nru~f17W:i7'1~ i~ru~'1m~'Vl'Uvf,nm'fl 3 innw ftO (nl~ 3-1) .., 
OQI o' ~ ~QI QI .i!t II ld 

I. ffl'\..l flff-:JC!J'Vl'l" ~1Jl'Vl'\..ll~ ('Vlfl'fl 0631689 'Pl~1'\..l00fl, 1949358 1'11'\..lO) OQ'\17 ,1'1lfl'Vl'\..l'Vl 

1m-:im1i'U'Vll-:J~l'\..l'Vlfl''Pl~i'l-l'Plfl!~eJ-:Jl'l1UO 'U'l" ~l.JltU 2.6 nfou.J'fl'j 

g/ 'l g.1,. ,l di g/ ., ~ .,~ ~ 
2. rnu111;J t )'l" fl'11fieJ-:J'Vl'l-l'Vl m-:imrn1-:i'fl7'1-l'Vlfl''Pl~1'1-l'Plfl ('Vlfl'fl 0633528 'Pl~1uoon, 

"' ' ' ,l d1 IIJ.I gJ ., ~ . I 1947488 1'11'\..lO) 0Ql17-:J'17fl'Vl'\..l'Vl flHfll'l" rn'Vll-:J'fll'\..l'Vlfl''Pl~1 '\..l'Plfl u'l" ~l.JltU 630 U.J'Pl 'l" 

g/ 'l $1..::::i l .d gJ e, QI d 'lg.I 
3. 'Ul'l-l'l"l'l;Jt]'l" nmfieJ-:J'Vl'l-l'Vl 1m-:imrn1-:i'fl7'1-l'Vlfl''Pl~1'1-l'Plfll'iW-:J 'Pl 0633519 

" ' 
'Pl~iuoon, 1946486 rnuo) ofl111-:i,i1nviuviim-:im1itJ'Vll-:i~1uvirr'Pl~iu'Plm~e.i-:iM tJ1 ~l.Jlru 790 lll'Pl'l" .., 

3 .1.2 ~ tl fl 1 'l VI 'l 1 'ii 1 ~ rl tlUll'YHll fl 1ft11-!1J'f'H.ll fl 1 ft 
<l 

,i1n~'1mrn11,ii''flfJtUfll'Vl'fllfllfl''luune.11mrr 111u1u 3 mnw 1rloiu~ 22-25 nue.iwu 2568 

ij~'1fll'l"'Pl'l"1'1i'fl i'l-l'Pll'l"l-:J~ 3-1 11'1 ~'l" leJ-:Jl'\..l~'1fll'l"11ml~l1'l'l-l fllfl~'\..l1fl~ 2 

~nH~ 3-1 J:.1t1tn':i~':i-rn1~flW.fln'rn1mH1im':i':itntnH1u1~eiunumuu 2568 . 

<I V 

tTtllU~1'J'll'Jvl 
TSP 24 hr (mg/m3

) PM-IO 24 hr (mg/m3
) 

0 QI o' ~ 
1. mu nir -:iCJJ 'Vl'l" ~ rn 'Vlu rn . 22-23/09/68 0.058 0.034 

23-24/09/68 0.063 0.042 

24-25/09/68 0.064 0.038 

g/ 'l g.1,. ,l di 
2. rnmrntJ'l" fl'11M-:J'Vl'l-l'Vl m-:imrn1-:i 22-23/09/68 0.047 0.034 

23-24/09/68 0.050 0.039 

24-25/09/68 0.058 0.048 

g/ 'l g.1,. ,l di 
3. 'Ul'l-l'l"l'l;Jt]'l" nmfieJ-:J'Vl'l-l'Vl m-:imrn1-:i 22-'23/09/68 0.053 0.035 

9,/ e, QI .:::s 61j/ 
'fll'\..l'Vlfl''Pl~1'\..l'Plfll'iW-:J t'Pl 23-24/09/68 0.050 0.038 

24-25/09/68 0.065 0.051 

0.330 0.120 

,,j 
nm u1'1:i'Vl i:J.J-ii-:i 1~ui11ouu!u~ fiO'l-l9/'1U'VlUt 111n'fl, 2568 

m~':i!l'U lll'Pl'l" jl'l-lfJtUfll'Vl'fllfllfl''lum1 mmrr 1'fle.1J1 i tJ u 1~ fllfl'firu~m rnm1~-:i111'fl~0:1.Ju11-:i"li1~ 

mfovi 24 'Vl.fl'. 2547 
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• 11ilOl1'l'il'llilflOlil1Vi,:ntnA1,nn1t11n1mm::1::6i'tJtiltM !) 
o ... ., r 

t. 111umHVJvi-a::mr1u,~ (0631689, 1949358) 

t,? 'U1U'l1'lt!}'i'lm1~uffi:m~n1-a 111,11111uiiF1e-i::1'ue-in (0633528, 1947488) \J 
St. tl1u11u!}-a'lm1~uffi:A'H01'I 111.:i1111unAm:1'uG1n Liit1.:i1&i' (0633519, 1946486) (1f 
1,._ '!lilOl"J'J'il'llilU'.Hil'Uill:LnelU 
St.1 'IJel'UlLUiHtl1::'111UUOl'I (0634416E, 1946812N) 

St.2 tl1u11'lt!)"I'lnii'~fit1.:i1iuiitA"I.:Jtn'itn.:i1111uiim;1::1'u01n ( 0633550E, 194 7 458 ) ~ 
c:f IV o • ililln'UO'l'lfltl1.:J'U1 

St ueoi'nR::n.ru'luvfuffi:fl'Nn1".i' (0631858, 1949588) 00 

t ue1mc;i1,nhumml'v11::mmf1"1 (0~34513, 1945289) • * 
,t.Jn 3-1 LtilGH-JG\Gl'l1~'lGIAt:u.fnfi5·UL'lvHfa~ 
V , ' 

MINIM, EN\IIKONM~.NT 'ONS l,TAN'I' ('0, , 1: ro. 3-3 

viuiitfl'I.:J011 

iufitn1uenuT•rn11,htliiia~ 

'11'1JelU1~tnUUlil1fi 3/2553 

'lltJ•mWri Yfmnounftl ~1nc;i 

fi1'llatl-a::'111uulil1il 1/2562 

'll®~\Jntn fom:rul ii 1imhal'un ~1t11i1 

L'H t~iiU'lleJ.:J tA·H 011 
,etilthn1·n:ai'iv1 

glV llilTlii1'a/ F3• I 



viiin ffa1iii't1 01tlA 

3.1.3 tYl'UNt1fln~11'tl1~tJWflTrrn1n1ff1inn·n.nn1m~0uniu.nau 2568 

'illfWH'lf11';iW!'j1'il1~fJt\U1l'Vftllf11ft'l'Wm '.HJlf11fti'W'lf1-:J1'U~ 22-25 f1'Utlltl'U 2568 ~l'U1'U 3 

tYtlTU 'W'IJ11 ffl'Wf1tY-:JCJf'W"JtUl'Vl,11'W ihi1 TSP vv'l'W'lf1-:J 0.058 - 0.064 mg/m3 
md'.ifil PM-10 tJV1'W'lf1-:J 

q " " 

3 9) 1 'j/ d ,l di 'j/ ~ Q.I d ' ''l ' 
0.034 - 0.042 mg/m , Ul'U';i11'J f,)'J mHfltl-:J'W'U'Vl 1fl'J-:Jf11'J'Vll-:J~l'U'Vlft\91t1'U\91 f1 llfll TSP VQ 'U'lf1-:J 0.047 - 0.058 

3 "' , ''l , 3 9J 'l 9J"' ,l d 'i 9J ,,. 
mg/m Ul;ltllfl1 PM-10 VQ win-:i 0.034 - 0.048 mg/m , mm71'JQ7 nmfltl-:J'W'U'Vl 1m-:imrn1-:i~7'U'Vlft 

\91 t1'U\91f11Ut1-:Jhi' iifil TSP vtj'l'W'lf1-:J 0.050 - 0.065 mg/m
3 

tm ti'.i fil PM- 10 tJtj1'W'lf1-:J 0.035 - 0.051 mg/m3 

~-:iiifi ltl tj'l 'Wlf1W "l'llJ1\91';j j l'U ~ f11l1'U~ 1rlml 1 i:-m f11 ';j \91 ';i 1'il1~~ i ~ 1.ltm t11Jtvit1rniumw "l'llJl\91';j j11'UfJW.tl1'W 

mmft'l'Wm'.it11f11ft 1~u-vt1 i,J \917lJ'I.J"J t f11ftfltlJ t mrnm1~ -:itn~atJlJUM-:J'l/1~ U'U'IJ~ 24 'W. ft . 254 7 ~f)ll1'U~fi1 

m~tl 24 i'1 lll-:J TSP i:utn'W 0.33 mg/m3 
tmt PM- IO i:utn'W 0.12 mg/m3 

(~!tlf1tY1rn7flJ:-l'U1f1~ 3) l'Jf1fftl1'U~ 

l'11f11';i\91';i1'il1~ uitJV1-:Ji':i~\911lJ~,J':i t f1tl'IJf11';i'il t~V-:J'I.Jgm\911lllJl\91':if11':i t)tl-:Jf1'U!!l;l rnn'i,iJ:-11;1mt 'V1'1J~1'UfJWfl1'W 

mmfttJv1-:i1rii-:irii'~ l1~ vm11it1Jm\91':if11':i 'ltti'.i'I.J':itff'Vlfi m'Wm n~'U t'lf'W m 11it1Jmrn1,J ':i a'J11'Wmtm'Wf11':i 

u~dvtiii'W 1;11'Ut~unv-:iu-i !!l;l t m':iu~mml 1tff'W'V17-:J'\J'Uff-:itdmti'l'Wu1nw..q'W~im-:im ':i 1,:J'U~'W 

3.1.4 t1'1'UNt1fl11imm.J!flt11Jf111~11'tl1~r1wft1vrn1n1ff1uu11a1n1ff 
Q Q 

' G} I <::l I <:!I _Of' V 

A ti 'ti 1~l1N lt! ti l'tlt! tl~IJ'tl'tl1JU 
Q 

'il7f1J:-ll;lf11':i\91':i1'il1~fJWfl1'Wmmft'l'Wm':it11mft'l'Wi1-:i~~1'Wm'il'WO-:JU'il~'U'W (1$iv'Wn'Wt11t1'W 2568) 

Ml'i1m':i\91':i1'il1~mmw~'W1;1t vtJ-:iJ-:ittll~ (TSP) u1;1 t mmw~'Wl;l ttJtJ-:J '\J'Wl~~1n11 10 illfl rn 'W (PM- IO) 

0 d ll] 'j/ ' ~ 0 Q.I " ~ ~ 'j) 'l 'j/d ,l di 9) "' 
'il1'U1'U 3 fftll'U !~Uf1 'IJ'j!'JtlJffl'Uf1tY-:JCJJ'W';i t 'IJ1'Vl'Ul'Y.j 'IJ'j!'JtlJ'IJ1'U';i11'JQ':i f11;1!fltl-:J'W'U'Vl f1Hf11'J'V11-:J~1'U'Vlff 

\91t1'U\91f1 !!l;lt'IJ1t1wu1m11'JQ"J'lna11'it1-:i..q'U~lm-:imrn1-:i~1'Uvift\91t1'U\91f11Qtl-:Jhi' (~-:J\91Ul-:J~ 3-2 trntJ 'I.J~ 

3-2) i~t1'Wu11 l'Jf1fl i'-:iur1tJ-:i 2 ~'llil~l'i1mrn':i1'il1'~ iifi 1tJtj'l'Wmwcvi'm\91':ijl' l'WfJWfl1'Wmmft'l'Wmrn1mft 

l~t1J1i'I.J\911lJ'I.J"Jtf11ftflWtm':ilJf11';j~-:J!!1~atJlJU11-:J'l/l~ U'U'IJ~ 24 '\I-I .ft. 2547 'l'Jf1fftl1'U~l'11f11rn ':i1 'il1~ ;,:i 

1m~-:i 'l-n'111'U 11'V11-:i~1.h ~nvu m':i i~i.Jiim\9111.Jm\91':i m':i ~ ,~nrn'W~ HtJvrnri-i-:irir~ 1..4tJ iJJ'l-n'1n~ 

J:-H'I m ~'Vl 'IJitJ'ljll'l/'U~ l'UfJ tlJ fl l'Wtl 1 f11ft Ul;l~;tl ,:i,J gu1i titll!~ ll\91 lll~'V11-:J'IJ 11i'Vl~ lli f11'J 1 ~-:JU 1~av lJ i ~, tt 

fl° lU'U~'W 1lJ1Ua1 'l mr 1-:J~'U t..4tlt,:J'U f11':i 1;\~lli llltlJ ~'U~ 'il ~!fl~~'U i 'WtJ'Ulfl\911 tt'W Otl~tJ'~ ; -:J'Vll-:J'IJ11i'Vl~ 

llif11'J1~-:J!!1~aVlJ tm ~'V11-:J lm-:Jf11':i'il~l'11f117~~\911lJ!~1':i~1-:J J:-11;1f11 ':i \91 ':i1'i11~fJWfll'Vl01f11ft1'WUi1;1~q~m1;1 11 

!fl~J:-ll;lf)'j~'VJ'I.Jf1'1J'1(ll'l/'U 'l natft tl-:JlJlf1'U Otl!'Wtl-:J ,~ t..4tl 'il ~l1 l'V17-:JtJo-:i f1'Wtm~llff'l '\J itJ i 'I.J'l tttfl~ J:-11;1 m ~'Vl 'IJ f1'lJ 

'ljll'll'U 1 natft tl-:J 1 m ~~'lJ'U tl ti~ tJ'~ 

MINING ENVIRONM ENT CONSULTANT CO., LTD. 3-4 MM_S3: SILAPICHAl/2025/SE PICHA PTERJ.OOC 



~ 
I 

VI 

viim ii111iii'o ti111R 

m·n:i~ 3-2 llil'Yl-'1fl111'1.tifJ'I.Jl'nfJUfHtfl11Vll1il1YlfJWill't'itllfllft1u1J11mn1t11u~1--1~fhum1:1uo--1ifoi1UU 

3 
TSP 24 hr (mg/m ) 

3 
PM-10 24 hr (mg/m) 

<v "' <v 

1UYIY111il1Yl 
St. 1 St. 2 St. 3 St. t 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 0.051 - 0.054 0.050 - 0.056 0.055 - 0.063 

22-25/02/66 0.208 - 0.218 0.2 18 - 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 

18-21/02/68 0.164 - 0.195 0.141 - 0.176 0.169 - 0.189 0.051 - 0.080 0.053 - 0.065 0.060 - 0.080 

22-25/09/68 0.058 - 0.064 0.047 - 0.058 0.050 - 0.065 0.034 - 0.042 0.034 - 0.048 0.035 - 0.05 I 

lllYl1jlU 0.330 0.120 

~m u11i'VI l:J.J~-:i 1iu11rn1-mluvi' r1t1wiTr111'Vlut i1n~, 2568 

mm9rn : :J.JWl'.ifll!fJUUJl'Y'jtllfllfltl!m'HJ1fllfli~vlZ11,J U'.i~mrrr1ru~mrnm'.i~-:i111~"'t1:J.Jll'H-:J'lfl~ utl'u~ 24 'Y'j_fl_ 2547 

'HlllfJl'HYI : St. l . Q O QI tf ~ 
m nru mun~ -:J<JJ'Y'j'.i ~tll'Vll! 7-rj 

., . 
,=t, 'JI Gt 'j/d ,::!i d.'t 'J) Cl a, 

St. 2 = m11rut11l!'.ill:IQ'.i 1nr11r1t.1-:J'Y'jl!'VI 1m-:imrn1-:i~1l!'Vlfl~nu~n 
., . 

"> SI 'l 9/d -::S d,. 'j/ Q a1 d ,SI 
St. 3 = tl',il1tUtll'U'.ill:IQ'.i nmfltJ-:J'Y'jl!'VI tfl'.i-:Jt11',i'VJ1-:J~ll!'Vlfl~~1l!~t11Ut.l-:J ~ 

MINING ENVIRONMENT CONSUL TANT CO.,LTD. MM_S3: SILA PICHAl/2025/SE P/TA BLEJ-2.DOC 



mg/m3 

0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 • 
0.03 
0.00 

0.197 
• 0.191 t 0.166 

0.152 

Total Suspended Particulates (24 hr) 

0.218 
1
0.208 i : 188 

"11.179 
.9_.194 
- u.190 

irnnpu = 0.330 mg/m3 

f-185 

0.163 

0.195 

Io.164 

.Q.064 
'b.058 

22-25 fl.ft 65 27-30 fl .6. 65 22-25 fl.fl. 66 27-30 fl.6. 66 21-24 fl.fl. 67 27-30 fl.6. 67 18-21 fl .fl. 68 22-25 fl.6. 68 

0.130 
0.120 
0.!l0 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

mg/m3 

t-

J'U~ 3-2 n11n1muu1tit1'UfHlfl1'1fl'n;)'l~fJOU1l'Ntllfllffluu1·rn1rnff 

u111anhunn-3~'N1::'UlflJ1'tllui1-3~NlU)ll;)U0-3U;)11JU 

0.084 • 0.082 

0.054 

io.051 

I 

PM-10 (24 hr) 

lllmJlU - 0.120 mg/m3 

0.091 
t 
0.087 

I 

0.072 
• 0.010 

I 

j).085 
"o.082 

I 

£-065 

0.058 t
080 

.051 0.042 

! 
0.034 

22-25 fl.fl. 65 27-30 fl .ti . 65 22-25 fl .fl . 66 27-30 fl.ti. 66 21 -24 fl.fl. 67 27-30 fl .ti. 67 18-21 fl .fl. 68 22-25 fl .ti. 68 

J'U~ 3-2 (9itl) n11n1mt1'Ultit1rn-rnrn1m1\'l'l~fJtuftl'NtllfllfflU'U'1'1tllfllff 

u111tun1unn,3~n1::mriJ1'tllu,i1,3~flrnm9uo,3if91uu 
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Total Suspended Particulates (24 hr) 

mg/m3 

1J7911J7U ~ 0.330 mg/m3 

0.33 
0.30 
0.27 

0.24 • 
0.21 
O. l8 
0.15 
0.12 
0.09 
0.06 
O.Q3 
0.00 

0.220 

! 0.193 0.164 
10.155 

0.239 
1

0.218 
t l74 

0.171 

t0.205 
-0.193 j- l85 

0.175 
f -176 

lo.141 

f-058 

0.047 

22-25 11 .'l't. 65 27-30 11.V. 65 22-25 11 .'l'I . 66 27-3011.V. 66 21-2411.Yt. 67 27-3011.V. 67 18-2111.'l'I. 68 22-2511.V. 68 

atl~ 3-2 (~6) 011nn.Aumtit11.JNtlfll'JVl'i1,l1Vlf>Ja.!fll'Vt61fllflhm1·nnmfl 

PM-10 (24 hr) 

mg/m3 

1J1911J1U - 0.120 mg/m3 
0.130 
0.120 
0.110 
0.100 
0.090 
0.080 -
0.070 
0.060 
0.050 -
0.040 
0.030 -
0.020 
0.010 
0.000 

0.090 
1 

0.083 

0.056 
1

o.050 

0.097 
1o.090 

0.062 
• 0.061 

I 

i.089 
-0.084 

£-067 

0.060 

~-065 

.lo.053 f-048 

t.034 

22-2511.vt . 65 27-30 11 .V. 65 22-2511.vt . 66 27-3011.V. 66 21-2411.vt . 67 27-30 11 .V. 67 18-2111.vt. 68 22-25 11 .V. 68 

- II 1 91 .ct A' .ct~ 11 ~ u 'I , ,J t .ct ,,.Qf "' 
1.J'Jl1a.!'Ul'U'f 1 llQ'J I Otllfltlll'Vt'U YI lfl'f llfll'JYIHVll'UYlftVl:::1-UVIO I 'U '111/JYINl'UiJl il'UO/luil~1.J'U 
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Total Suspended Particulates (24 hr) 

mg/m3 

iJ1fll f1U = 0.330 mg/m3 

0.33 
0.30 
0.27 
0.24 
0.21 
O.l8 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

.... ......................... .............................................................. .. ................. ................... ----·"··········· .. ····· ······· .. ···································"····· ....... . 

j-216 
0.207 0.177 

t o.168 

. 0.221 
0.215 £' 198 

0.173 

. 0.207 
0.200 f' l89 

0.156 

~ .189 

.lo.169 

~ .065 

i>.050 

22-25 fl.'l'f. 65 27-30 fl .II. 65 22-25 fl .'l'f . 66 27-30 fl .II. 66 21-24 fl .'l'f . 67 27-30 fl.II . 67 18-21 fl .'l'f . 68 22-25 fl.II . 68 

au~ 3-2 (PIO) fl'Il~n.Au1.J1nU1.JNl\fl11Vl11\l1AfJWfllft01fllfl1um·nnfllft 

._ V , l.'""' .!j "'f l.' ._ ., ... 'I !"I ' ..: ' "I ._ 
1.J111W1.Jl'U'i1'1!1(11 fl'tllflU.:Jft'Ufl I fl1.:Jfl11't'IH\1ll'U flftVlt1'UVI fll ilU.:J !VI I 'U'll1.:JflNl'UiJ1 \l'UO.:Jifo~1.J 

mg/m3 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 -
0.010 -

I-
0.087 

* 0.084 
0.063 

! 0.055 

PM-10 (24 hr) 

lJllllf l'U = 0.120 mg/m3 

0.094 • 0.091 0.079 

I o.064 

~.089 

"'0.081 
f-069 

\ .047 

to80 

.060 f051 

to35 

0.000 -1-----!,- - ---1'----- ,~---1--,----1--'----+-'----+--------< 

22-25 fl .'l'f . 65 27-30 fl.II . 65 22-25 fl .'l'f . 66 27-30 fl .II . 66 21-24 fl .'l'f. 67 27-30 fl.II . 67 18-21 fl .'l'f. 68 22-25 fl.II. 68 

au~ 3-2 (PIO) fl'Jl~n.Au1.J1nU1.JNl\fl11Vl11\l1VlfJW.fllft01fllft1um1U1fllft 

._ V , V ""' .!j ..:t V "' ., ""' 'I !"I ' ..: ' "I .4f ., 
1.J 111W1.Jl 'U 11 'M (11 fla& flU.:Jft'U fl I fl 1-:J fll'Jfl HVll 'U fl ft VI::: 1 'U Vlfll ilU .:JI VI I 'U '111.:Jf!Nl 'U ,.,, \l 'U 0-:Ju \l ~1.J\ 
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3.2 

3.2.1 

V c:S "" 
fl11~11'll1vlfl1UJ!11Utl~'t1fl't1Htl'lJ 

0 "" 

fl11vl1!t!t!fl11 

o QI V ~ a., ~ .c:t. 

'Vllfl11111 'HJ1~~1tllflHJ.:J1111,11~fl111Jl11Ucl~'Vlff'Vll.:JcllJ 

m1rn~1uci~Y1ff'Vll.:Jcll.lul1'Vi1rmm~mrl'Ufi111t1i11lJ.:i mm!mhfi1~1~mi~'Vi11rl'Uu~'UillJcllJ (Wind Rose) .. 
111"1~'1.J'IJ'\Jtl.:J 1uvhi1~ (The Beaufort Scale of Winds) fl11~~i.:itflitJ.:i1~fl111Jl~1Ucl ~Ylff'Vll.:JcllJ ~tl.:J~.:J,Jlfl 

'JI I g,/ I I I 'JI 

W'W~'U 6.0-1 o.o m111 1~EJ~~Yii.:itfl1tJ.:J~tJ.:Jil~'l'W'Yi1ri.:i 1liiH~nJ~n'fff1.:il11tJtJlfll1~.:iu.:i uci ~~tJ.:ii.:i'lmh.:i 

1'Uuc1~11m1~ EJ1fl'W nu m11111,11~f.JW n wrn1 mfl''l 'Wu 11 v1mfl' tvltJ 'l iiih-1 im.i c101.:i~ .:iu 'ff~.:Jfl 11l.lffl.l'W'U i 
'\Jtl.:J~clfl119111,l1~ 1mJ'Vi1mrn11,11~ 1ll'U1'U I 'fftll'U flt] ffl'Ufl'ff.:JCJJTI1 ~1Jl'Vltll~ (~fl~ 0631689 91 ~1'Utltlf1 , 

1949358 tl1'Utl) tlV111.:J,Jlfl~'U~ 1m.:im111l'Vll.:J~l'UYlfl'11~1'U11fltUfJ.:Jtl1'Utl 1l1~mw 2.6 n1mlJW11 (11.l~ 3- 1) .. .. 

3.2.2 
V 

Ntlfl1";i~11'll1vl 

m19111,11~fl17l.lt~1uci ~iifl'V11.:icilJ 1ll'U1'U 1 mni'l 1~mi rl1iTnmCJfTI1~mV1tl1~ 'lmh.:inc11 

t~fJ1fl'I.Jf1111111,11~f.)WfllTIOlfllfl''l'U'IJ11fJlfllfl' 1~l111.:J1'U~ 22-25 tl'UfJlfJ'U 2568 ij~clf1111111,11~U'ff~.:J'l'U 

91111.:J~ 3-3 i.:i11l~ 3-3 Ucl~11fJ.:JlUNclfl111!11,11~ 'l'WillflN'U1f1~ 2 

3 .2 .3 a'1UNtl fll ";i ~";i 1'll1vlfl 11 iJ A 11ur,1 ~n fl't'l H tl "1uA~e>u t1t1t11t1t1 2568 

'Vi1mrn11,11~fl11m~1uci~iifl'V11.:icil.l 31'W~tJt~tJ.:i 'l'W'lh.:ii'W~ 22-25 fl'Wtllfl'U 2568 Tiu11 

ri1'W'l my'w'~m,11niiff91~1'UtltlfltUfJ.:J MfitJ'W 11lm.:iiiff91~1'Utltlf1 (ESE) 1~EJiimrnt~1 'lmh.:i 0.4-3 .6 mis 

Q ~ I 9J , do a., d. ,-, 

fl~tu'U1tlfJcl~ 27.07 '\JtJ.:J'lf1.:J'Vl'VllfllHl11,J1~ Ucl~lJcllJ'ff.:J'IJ1tlfJcl~ 23.61 
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,,; 
m·n:in 3-3 i:-mm'illl'i1il1~fl1llJlj111i:l::::nr1m-un.J 

' Q.I .ct V 

'i::::'111H1l.l'YI 22-25 ftl.lUlEJ't-.1 2568 

1J1!1Wff1U0i;Y.,'jeilfi'l::1J1'11J1't'j 

-ii1.,'jna1m1;i1~ 
22-23 t)'UtnfJ'U 2568 23-24 numuu 2568 24-25 nuu mu 2568 

fl11lH11 
.. .. 

fl1UH'l1 fl1UH'l1 

<mm11u1,b 
nflYm 

(!:IJvl'l/1UTri) 
nm1H 

(!:IJVl'l/1'U1fi) 
nfl'l'lH 

16:00 - 17:00 'W. 0.7 w 0.4 SSW 1.3 ESE 

17:00 - 18:00 'W . 0.7 WSW mHM\J - 0.6 ESE 

18:00 - 19:00 'W. 0.5 w 0.4 WSW m .1 l;Y~ '\J -

19:00 - 20:00 'W. m .1 tr.,'j1J - '11.Jtl.,j'\J - '11.Jff.,j\j -

20:00 -2 1 :00 'W. 0.5 SSW '11.JelTIJ - '11.Jtl~ \J -

21 :00 - 22 :00 'W . 0.6 w 0.4 ESE 1.0 ESE 

22:00 - 23:00 'W. '11.Jtl.,'j'\J - 0.9 SE 1.4 E 

23:00 - 00:00 'W . 0.4 WSW '11.Jtl~'\J - I.I ESE 

00:00 - 0 I :00 'W. '11.Jtl.,'j'\J - '1 1.J tl.,'j '\J - 1.3 ENE 

0 I :00 - 02:00 'W . '11.Jtl.,'j'\J - 0.4 E 1.3 E 

02:00 - 03:00 'W. '11.Jff.,'j'\J - 0.8 E 1.4 E 

03 :00 - 04:00 'W. 0.5 WSW 1.3 ENE 1.6 ESE 

04:00 - 05:00 'W. ill.Jtl.,'j\J - 1.5 ESE 1.8 ESE 

05:00 - 06:00 'W. '11.Jtl~'\J - 1.5 ESE 2.2 83 

06:00 - 07:00 'W. ei1.Jtrn1 - 1.7 E 2.2 ESE 

07:00 - 08:00 'W. '11.Jtl~'IJ - 1.7 ESE 2. 1 SSE 

08 :00 - 09:00 'W. 0.7 ESE 2. 1 E 2.2 SE 

09 :00 - 10:00'W. 1.0 ESE 2.6 ESE 2. 1 E 

10:00 - 11 :00 'W . 0.9 NNW 2. 1 E 1.9 ESE 

11 :00 - 12:00 'W . 0.5 SSE 1.9 s 1.6 ESE 

12:00 - 13:00 'W. 0.6 w 1. 7 SE 1.8 E 

13:00- 14:00 'W . 0.5 s I. I ESE 1.8 SSE 

14:00 - 15:00 'W. 0.5 w 1.4 s 1.2 s 

15:00 - 16:00 'W. 0.5 WSW 1.6 - s I.I ESE 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-10 MM_S3: SILAPICHAl/202S/SEP/CHAPTER3.DOC 



es I Q.I Cl ..c::i,, mnn, 3-3 (Viel) Ntltn'iYl'nil1Ylfl1UU''nlltl~YlftYIHtlll 

' , Q.I es Q.I 

'i~'l11H1'UYI 22-25 fl'UtllU'U 2568 

.. nJt111eu-u~f11UJ111a,i (%) fl1UJl11a)J 

0 .... ' • 

ff l'UfHT .:l')IYI 'i::: 'lJ l'l'l'U l'f1 

0.4-3.6 m/s 

flflYlHaiJ 

N 0.00 

NNE 0.00 

NE 0.00 

ENE 4.27 

E 14.25 

ESE 27.07 

SE 4.27 

SSE 4.27 

s 5.70 

SSW 2.85 

SW 0.00 

WSW 5.70 

w 5.70 

WNW 0.00 

NW 0.00 

NNW 2.85 

'i1)J 76.93 

a,ia-.:iu (<0.4 mis) 23.61 
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o V J : 
ff1\l flff ~~'Yf'i~Ul'flln'tl 

I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I I I 

I 
I 

I 

I 

I I I 
I I ,' 

: I / I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

------:----
1 
I 
I 
I 
I 

- - - - 1- - -- ·-
/ 
I 
I 
I 

.,. - - 1- -....... 
, I ' 

I ' t I 
I I 

I I 

I I I I f r ---- -, -----~------L ____ _ 
, WEST I I I 

I 
I 
I 
\ 

\ 
\ 

I 

' I 
\ 

\ 
\ 

I I 
l t 
I I 
\ \ 
l 

I 

\ 
\ 

' I 

I 

\ 
I 

\ 
\ 

I 
\ 

' ' ' \ 
\ 

' ' ' ' ' 

I 
I 

I 
I 

' ' 

\ 

I 

\ 

' ' ' 

I 
I 

I 
\ 

\ 

' ' 

' ' .._ 

------:-----.-----
1 
I 
I 

:soUTH _______ .J. ________ _ 

I 
\ 
\ 

' ' ' 

v;irn ffDlffYCI 1hnR 

\ 
\ 

21 .6% 

' I 
I 
I 
I 

' \ 
' ' ' 

27% 

\ 
I 
\ 

' 

\ 

I 
\ 

' 

I 
I 
l 

\ 
\ 

\ 

' \ 
' ' I 

\ 
\ 
I 
\ 

l 

I I l 

--)------1-------t 
J : EAST I 
I I 

I 
I 

I 
I 

WIND SPEED 
(mis) 

D >= 11 .10 

- 8.80 - 11 .10 

- 5.70 - 8.80 

- 3.60 - 5.70 

D 2.10 - 3.so 

D o.40 - 2.10 

Calms: 23.61% 

J'U~ 3-3 llff~~UN\lrr~nft'flHtlll t11fl1'iVl'i1il1~'i~111H1\l~ 22-25 fl\ltntl\l 2568 
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3.3 

3.3.1 0 "" t111~1AU'lHll1 

u1ii'Yl 1ird.:i 1S'W11nnmY1.n1 miwiTm1'Yl'Wloi' '17flfl 'Vi1mrn'J1'11m~irnihMm~t1 24 '171 im 

(Leq. 24 hr) ur1~'J~irnihMt1.:itr~ (Lmax) l~'Wl1m 3 i'W~m~v.:i 'lmh.:i~iim'J¢111ilm1'Wirn.1'l.Jn~,rn.:i 

iflHfll'J 1rlv1'W~ 22-25 fl'Wtlltl'W 2568 iflt1H1fliv.:ii'.iv Sound Level Meter SCARLET hw'Vilfl1Hl'J1'11~ 

'l'Wu111w~m~11'1~1~fm-rnm~'Yl'l.J'17fllfft1.:ii.:i '17'W1'W 3 mnw ~.:i1~'W~~1~t11t1'W~\Pl'J1'11~fJWflll"lBlfl1fl 

'l'W'l.J'J'Jtllfllfl f!B (i.:J'J'U~ 3-1) 
" 

3.3.2 

St. 1 

St. 2 

St. 3 

0 QJ ,I ~ 
ffl'W flff ,!)C!J 'V'l'J ~ 'l.Jl'Yl'Wl~ 

9,1 9 9,/d ,1 di 9,1 "' ~ 
'l.Jl'l-l'Jl'.l:IU'J !fl'1lfltl.:JVfU'Yl f1Hfl1'J'Yll.:J~l'W'Ylfl\Pl~1'W\Plfl 

9,1 'l 9,1 d ,1 di 9,1 "' ~ d 'l 9,1 
'l.JTW'Jl'.l:IU'J nr11flt1.:Jl"l'W'Yl m .:imrn1.:i~1'W'Vlfl\Pl ~1'W\Plfll1w.:i \Pl 

'17m-mm 'J\Pl'J1 '11fl 'J~irnn-t1.:im~t1 24 '171 im (Leq. 24 hr) 1rn~nirnn-t1.:it1.:itr~ (Lmax) l~'W 

11rll 3 1'W~Bl~B.:J '11'W1'W 3 fff.ll'W 1rlv1'W~ 22-25 fl'Wtlltl'W 2568 iif'lrl fl1 'J\Pl'J1'11fl'l'W\Pll'Jl.:J~ 3-4 llrl~'Jltl.:Jl'W 

"' "'l d f'lrlfl1'J1lfl'Jl ~l1 'l-lf11flf'l'W1fl'Yl 2 

' ' 'i~~'l.JlffU-3 [IYl~l1.Hl(l6)) ,.,. 
V V d V 

fffl1U'YIYl'i1il1YI 1U'YIYl 'i1il1YI 
Leq. 24 hr Lmax 

., 
1. 

0 QJ ,I 0 

ffl'W flff-!IC!Jl"l 'J~'l.Jl'Yl'Wl~ 22-23/09/68 53 .8 84.3 

23-24/09/68 52.8 78. 1 

24-25/09/68 53.0 82.5 

2. 9,1 'l 9,/d ,1 di 
'l.Jl'WHhlQ 'J nr11fltl .:Jl"l'W 'Yl m.:imrn1.:i 22-23/09/68 53 .6 82.8 

9,1 "' ~ 
fll'W'Ylfl\Pl:::1'W\Pl fl 23-24/09/68 51.5 76.3 

24-25/09/68 52. 1 78.5 

3. 
9,1 'l 9,/d ,1 di 

'l.Jl'l-l'Jl'.l:I Q'J fl'1lfltl .:Jl"l'W'Yl flHfll'J'Yll.:J 22-23/09/68 53 .3 81.9 

~l'Wvifl\Pl:::1'W\Pl fllUtl.:J M 23-24/09/68 52.2 80.6 

24-25/09/68 52.6 81.2 

mmg1u 70 115 

mmg1u 
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v; ir,1 ffo1Wio d1tl"1 

3.3.3 ~1u~rnfl11vi11'\11~1~~1uiu~1uA~e1uf'\'uu1uu 2568 

'illflf-Hlfll':i~':i1'il1~ ':i::: i1J1fft1-:im~t1 24 i1 llN (Leq. 24 hr) 11~:::':i::: i1J1ff tl-:J'IJ'-:iey~ (Lmax) 1tl'W 

nm 31'W~tll~o-:i i1m'W 3 fft:ll'U -w1111 'ffl'Uflff-:JCJJ-W':i:::1J1V1tl1Vj iifi1 Leq. 24 hr o~1mh-:i 52.8 - 53.81~;111~(ltl) 

1m:::iifi1 Lmax otj1mh-:i 78.1 - 84.3 1~;111~(rn) , 'Ul'W':il'hlQ':ilflii'1i<it1-:i'Y7'W~lf1Hfll':iVl7-:Ji1'Wvifl~:::1'W~fl iifi1 

Leq. 24 hr otj1mh-:i 51.5 - 53.6 1~;11J~(ltl) 1m:::iifi1 Lmax otj1w1h-:i 76.3 - 82.8 1~;111~(rn) , 'Ul'W':il'hlQ':i 
G) 9,1 .c:! ~ .d,,. 9,1 <::i. QJ ct 61 iJ .c:! f IG) I ~ d I 

tfl~lfltl-:J'W'WVI tflHfll':iVll-:J~l'WVlfl~ :::·rn~flmt1-:i t~ lJfll Leq. 24 hr 'el~ t'W'lf1-:J 52.2 - 53.3 l~'!HlJ~(ltl) 1m:::1Jf1l 

Lmax otj'lmh-:i 80.6 - 81.9 1~;111~(rn) cil-:iiifi1otji'WlflW<VllJl~':ijl'W':i ::: i1J1fft1-:i 1~t1lf1 'hJ ~1mh :::mfl 

r1w:::m':i1Jfll':i~-:i111~ii'mm11-:i'!f1; 'ilUU~ 15 -w.ll 2540 (fllf'lrl'W1fl~ 3) ~flll'l'W~ il¥fi1':i:::irnfft1-:im~t1 24 i1 i:IJ-:i 

(Leq . 24 hr) iifi1'1~:Ulfl'W 701~;111~ (ltl) 1m ::: fi1':i:::i1J1fftl-:J'IJ'-:Jey~ (Lmax) '1:u1n'W 115 1~;11J~(ltl) 1md jfi1otj 

1 'Wmw cvi' m~ ':i 11'Wr1111tJ m ::: i 1J1 ff ti-:i 1m ::: r111 JJ i'W ff ::: 1 vlo 'W 'il 1 fl fll ':i vii 111 i'.l o-:i 11 'W 

V1 '.i-Wt11m1in1J'lf1;11~::: ~-:i111~ii'o1J ·1.h ::: mfl':i l'lffl'il'ill'4111fl'hl1 1'W~ 29 n'W11r11J 2548 vi11rn'W~fl1 ':i::: i11 

lfftl-:J'illflfll 'j 1:u11~1m::: Vtltl'H'Wi'WflllJ 24 i1 llJ-:J ~ti-:i'1:u1n'W 70 1~;111~(1tl) 1m::: fi1':i ::: i1J1fftl-:Jff-:Jff~ (Lmax) '" . 

'illfl~~fll':i~':i1'il1~':i ::: i1J1ii't1-:im~t1 24 '1711m (Leq. 24 hr) 1m :::':i::: i1J1ff tl-:J'IJ'-:iey~ (Lmax) 1tl'W 

nm 3 1'W~tll~tl-:Jl'W'lf1-:J~~l'WlJl'il'W f.1-:J'U'il~U'W (1$iti'Wtl'Wtlltl'W 2568) vi1mrn':i1'il1~,ll'W1'W 3 fft:ll'U '1i11n 
..::::. o QI c1 ~ '°' ,, 9,1.c:t A .d v -=:to QI -=:to ,, 

1J'j 11W ffl'W flff -:JCJ.Jm :::1JlVl'Wl'Vj 1J'j 11W mm 11'1 Q':i 1nmr1 tl-:J'W'WVI lfl 'j -:Jfll':iVll-:J~ l'WVlfl~ :::1'W ~ fl 1m::: m 11W 1Jl'W 

':il'hlQ':ilflii'1fit1-:Jv7'W~lm-:imrn1-:ii1'Wvifl~ ::: 1'W~fllQtl-:JM (~l';il-:J~ 3-5 1m:::ri.J~ 3-4) 'W1111 'l'Jflfl i'-:i1m ::: lf-:i 2 

i'lf'W ~vi1m ':i ~n'il1~iifi 10 tj'l 'WlflW cvi'm~ ':i 3pm:::i rnff ti-:i 1~e.ilf 1 hl ~1 m.h ::: mflr1w ::: m rn fll ':i ~ -:i111~ii'o JJ 

1111-:J'lfl~ 'ilUlJ~ 15 'W.ll 2540 (.f11fl~'W1fl~ 3) ~fll'\1'W~'ll¥fi1':i :::i1J1fftl-:Jl'il~tl 24i11m (Leq. 24 hr) iifi1M'1:u1n'W 

70 1~;111~ (m) 1m ::: fi1':i ::: i1J1fftl-:J'IJ'-:Jey~ (Lmax) '1:u1n'W 115 1~;11J~(ltl) 1m ::: iifi1otji'WlflW<VllJl~':i!l'Wfl111tJJJ 

':i:::i1J1fft1-:i11~:::m11Ji'WiY:::1vlo'W'illflfll':ivi 1mi'.lo-:i11 'W ~1mh:::mflm:::m1-:iV1f -w t11 m 1i ':i ':i JJ'lfl~ 1m::: ~ -:iu 1~ ii'o lJ 

1h::: mfl':il'lffl'il'ill'4111fl'hll 1'W~ 29 i'W11r11J 2548 ~fll'\1'W~fi1 ':i::: i1J1fft1-:J 'illflfll ':i 1:u11~m1::: dtit1'H'Wl'Wm11 24 

i1llJ-:J ~ti-:i'1:u1n'W 70 l~;llJ~(ltl) 1m::: fll ':i::: i1J1fftl-:Jff-:Jft'~ (Lmax) '1:u1n'W I 151~;111~(1tl) Vlflfft:ll'U~vilfll ':i '" . . 
~':i 1'il1~ cil-:iuff~-:i i l¥111'U11 n'ilm ':i JJ m':i~11i1m1'W'Utl-:J 1 m-:i fll ':i l 'W'lf1-:J~~l'WlJl '1:uri'-:i ~~ m ::: V111i1'Wm11Ji-:i 

':i ::: i1J1fft1-:i~o111 11w 'IJlJ'lf'W 1nii'1i<it1-:i'Y7'W~ 1 m-:im ':i u~od1-:i i~ 
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w 
I 
~ 
u, 

v1Wn ffa1'nfo i>1flA 

Vll':i 1--1~ 3-5 ,ill am naufl ilfll'i ~vivirnvi'i1 il'lvl'i~~miia--11 ui1-.1~fl ,um ilUO.:JUilil1J u 

V q "> 

'i~v!Ulilt.1--1 [lv!"IU1Jil(Hl)] 

V q V Leq. 24 hr 1U'YIVl'i1il1vl 

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. l 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 

18-21/02/68 54.4 - 54.9 55.7 - 56.2 57.0 - 57.5 90.0 - 90.5 

22-25/09/68 52.8- 53.8 51.5 - 53.6 52.2 - 53.3 78.l - 84.3 

i.mt'ifl'U 70 

~m 1i'hi'l'I illii,:i 1~u i-:rrniuJj'uvf r1t!wim1'l'lut 111n~ , 2568 

lflVl'iflU : lJl~'iil'U'.i~irnihH im.1l'f1 iu 'U'i~fllfl'fltu~mrnfll'i~-.lll1~~tlllll11-.l'lfl~ llU'I.J~ 15 'Vi.fl'. 2540 

ll'1~lll~ 111u fl 1Uf.! m ~irnl:h.1,:i1rn~ r111mf u ff~1'Vit!u 'ill flfnni 1111i'.lt!,:ittu ~ llJU'i ~fllfl'm ~'l'l'i 1,:i 

'l'li''Vlmm1inll'lf7~1rn~~,:i111~lt!ll U'i~fllfl''il'lffl'il'ill'\.ll'I.Jfl'lfl iu~ 291l'W17flll 2548 

mn m 11 vi : st. 1 . ~ O Q.I t/ ~ 
m11tu mu nff ,:jCJ.J'Vi'i ~ll1'1'1'W1~ 

,, . 
"' 9' 1 $1.d ~ .di $1 ~ Q.I 

St. 2 = ll'il1tu'I.Jl'U'.i11JQ'i fli'UflU-.l'Vl'U'l'I 1f1Hfll'i'l'J1,:j~l'U'l'lfl'~~1'U~fl 
,, . 

"' 9' 1 $1 .d ~ .di $1 ~ QI d. 191 
St. 3 = m11wmm11Jg1 nmr1u,:i'Vl'W'l'l 1m,:ifllrn1-.1~1u'l'!fl'~~1m1nmu,:i ~ 

MINING ENVIRONMENT CONSUL TANT CO .• L TD. 

. 

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. l - 91.8 93.3 - 94.l 

90.6 - 91.3 92.8 - 93 .6 

76.3 - 82.8 80.6 - 81.9 

115 
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dB(A) Leq. 24 hr 

1J1911J1'W = 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 

. 54.5 
54.0 

■54.8 
54.3 

,i_5.0 
54.5 

. 55.3 
54.8 

IP,5.1 
54.6 

■ 55.4 
54.9 ■ 54.9 

54.4 
. 53.8 

52.8 

22-25 fl.'1'1. 65 27-30 fl.U. 65 22-25 fl.'1'1. 66 27-30 fl.U . 66 21-24 fl.'1'1. 67 27-30 fl.U. 67 18-21 fl.'1'1 . 68 22-25 fl.U. 68 

at.I~ 3-4 n·nrfonm.11ntJ1.JfHlfll"j(11n;:,1~,::~1.JlfftJ·UilatJ 24t11iJ~31'U916ldtN 

u';11wii-1i1nn~~'V'f1::mriJ1vi1u,i1~~fl1uiJ1;:iuii~,l;:i1uu 

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 

I 

. 90.4 
89.9 

I 

,..90.6 
"-90.1 

I 

. 90.9 
90.4 

I 

1J1911J1'W = 115 dB(A) 

. 90.7 
90.2 

I 

,;_1.0 
90.5 

~ 0.5 
90.0 • 84.3 

78.1 

22-25 fl .'1'1. 65 27-30 fl.U . 65 22-25 fl .'1'1. 66 27-30 fl.U . 66 21-24 fl.'1'1 . 67 27-30 fl .V. 67 18-21 fl.'1'1. 68 22-25 fl .U. 68 

JU~ 3-4 (916) n11'rinJ'itJ1JlntJ1JNtlfll1(1111il1~1::~1JlfftJ~\)'~f;J'~ 31'U9161rt6~ 

u111wii-1i1nn~~'V'f1::mriJ1vi1u'li1~~fl1um;:iuii~,l;:i1uu 

't1iJUU't1~ : m~1J1'Ummpfi::imiw~ 1~v..t11,J ~11Ju1::mf'fflru::mrnm1~~111~n'mJul1~'lf1~ mJtJ~ 15 vut 2540 

mi::m~l Jl'U f111JfJ1J 1::irn ffV~II tl::fl 111J A''U ff::1 't1V'U ~ 1f1f1WVi 11 'tti'.iV~'tt'U ~11J'U l ::mffm::'Vl l 1~'Vli'vw1m 1il l1J'lf1~1m:: 

~~111~n'v1Ju1::m,r11'1fn~~,1A11Jf1'i111'U~ 29 i'U11f11J 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 t-

15.0 .... 
10.0 .... 
5.0 t-

lJ1m"J1U = 70 dB(A) 
...................... ......................................... , ..................................................................................................................... ............................. ............................ . 

. 55.8 
55.3 

■56.1 
55.6 

fi.6.3 
55.8 

. 56.6 
56.1 

. 56.4 
55.9 

■ 56.7 
56.2 ■ 56.2 

55.7 . 53.6 

51.5 

0.0 +------1------+1----l-----+1----l----- +1----l--1 -----l' 

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

22-25 fl .ft 65 27-30 fl.O . 65 22-25 fl .ft. 66 27-30 fl .O. 66 21-24 fl.ft . 67 27-30 fl .O. 67 18-2 1 fl .ft . 68 22-25 fl .O. 68 

Q ,., ~ v ct A .cl~ ,., <Q, u ,. , cl , 4 u 
lJ'l 11WU1'1-t 1n1 (I 11 mu fltJ-3Vt '1-t YI l fl1-3 fl11Yll-3~ 1 '1-t Ylft Vl:::1'1-t VI fl l '1-t 'IJ1-3YIN1'1-tiJ1 {1'1-t Cl -3ifo ~U'l-t 

dB(A) 

. 90.9 
90.2 

. 91.2 
90.5 

..i, I.4 
90.7 

Lmax 

91.7 
91.0 

lJ1~'l"J1U = 115 dB(A) 

. 91.5 
90.8 

1.8 
91.1 

1.3 
90.6 . 82.8 

76.3 

22-25 fl .ft. 65 27-30 fl.O. 65 22-25 fl .ft. 66 27-30 fl .O. 66 21-24 fl .ft. 67 27-30 fl .O. 67 18-21 fl.ft . 68 22-25 fl .O. 68 

' ' _1.c:1 , ... .I-~ ct u u ct u , <c!t 
JUYI 3-4 (Vl6) fl"Hnl1J'jtJ'1JlYltJUNt1fl11fl11i:11~1:::~'1JlfftJ-3ij-3f;J~ 3 1'1-tVl6l'l-t6-3 

._ I/ , S, Cl A' .:ly ii ~ CV fl r .ci f 4 ... Qf U 
'1J1l 1WU1'1-t1UIQ1 flatfltJ-3Vt'l-tYI lfl1-3fl11YIH~l'l-t YlftVl:::1'1-tVlfl l '1-t 'IJ1-3YIN1'1-tiJ1 i:1'1-t Cl-31J i:I ~U'l-t 

't1iJ1Ul't11iJ : l.Jl~'jJ1'Ufl1tlfJlJ'j::i'I.J!n'tJ-:J i'1tiJ11'tJ ~1lJ'tJ'j::fl1i'l'fltu::mrnm'j~-:Jll1'1~VlJU'l1-:J'l11~ ~1Jtl~ 15 VUY. 2540 

1m::1J1~'j!7'1Jfl1UtJm::irnn-ti-:iui1::m11JA'un::1i'lvu'il1f1fl1'jl'J71-ni'.iv-:ii1u ~11J'tJ'j::ml'l'm::m1-:iV1i'vm1m1i'j'jlJ'!f19i1m:: 

~-:i111'1n'v1J1.h::mi'l''jl'lff1'l'il1~1tJf11n iu~ 29 1l'U11fllJ 2548 
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dB(A) Leq. 24hr 

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'U = 70 dB(A) 
.............. .............................................................. , ....................... ............................ .. ........................................................................................................ , .. . 

. 57.1 
56.6 

I 

a 57.4 
56.9 

ri_7.6 
57.1 

I 

a 57.9 
57.4 

I 

~ 7.7 
57.2 

I 

a 58.0 
57.5 

I 

a 57.5 
57.0 

I 

. 53.3 
52.2 

22-25 n."1. 65 27-30 n.v. 65 22-25 n."1. 66 27-30 n.v. 66 21-24 n."1. 67 27-30 n.v. 67 18-21 n."1. 68 22-25 n.v. 68 

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 

' I I I .I"' t • .I-~ q V V q q V ~ V t "' 
Jufl 3-4 (ll'ltl) nnnlu1tJ1JIYltJ'UNflfll1\l'l11fl1~1~~lJlfftJ~IIHUI 24 ,n,ii~ 3 1-U\l'ltll'Ut)~ 

dB(A) Lmax 

1J1~1J1'U = 115 dB(A) 
., .. ........................................................... .. ...................................................................................................................... ___ , ,, .................. , ..... . 

93.2 
92.4 

. 93.5 
92.7 

3.7 
92.9 

. 94.0 
93.2 

93.8 
93.0 

94.1 

93.3 
3.6 
92.8 . 81.9 

80.6 

22-25 n."1 . 65 27-30 n.v. 65 22-25 n."1. 66 27-30 n.u. 66 21-24 n."1. 67 27-30 n.u. 67 18-21 n."1. 68 22-25 n.u. 68 

I 

QI d, C:, a o 41!1 ca tJ ., "' 
11-n::,.nmJl'\.Jfl11JfJl.J'n:~1Jl'cW-:lltn::f>l11l.Jff'\.Jff::l'V10'\.J~1nf11'j'V17l'\1l.JO-:l'\1'\.J 911l.J 'j::f111'1m::'Vl'j1-:l'V17'1'lfJ1m1i'j'jlJ'Jl111lm:: 

~-:i111~~omh::mf1'jl'llt1~~1"11Jm!ll 1'\.J~ 29 iu11f>ll.J 2548 
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3.4 

3.4.1 

I 
QJ QJ ,!t 

fll"l~"l1il1~U"l~tl't!tl'~n10t! 

0 "" 

fll"l~lAt!t!fll"l 

1::;11J~l'l'U1!'11lltl.:J'Utl.:J 1m .:inn 1~a'lt1r1iv.:ii'.lv'f!11'il1~m.:iJ'utr::;1'V1ffU (Seismometer) tirv lnstantel Model 

MiniMate DS-077 ~ij~~rl11lJffllJ110'Utl.:Jlrliv.:ii'.lv 'lum1'fl11'il1~fi1rl11lJ!~1ffl-Jfl1rl (Peak Particle velocity) 

'Utl.:Jrl~UJ'utr::;1vivui~i.:iul>i 0.254 iifli1llJ'fl1 /1'W1'Vi tuiil ft1rl11lJt (Frequency) v~'lw1h.:i 1-100 1if'fl'lf 

1m::;umi.:ii"uuH0~mml'r (Microphone) fl1l'llJ~~1::;i'IJ 140 !~911'1.Jfl (lltlfl) 1~f.1'1'17fl11'fll1'il1~ iu'IJ1rn.u~m~ 

11'il::;l~i'rn-mm::;'Vl'IJ'fl1lJlJ1'flrn11"1 ~flll'llJ~ ~1lJ1lJ 2 trmu fit) (i.:inl~ 3-5) 
"' 

1. 'IJ1rn.u<uv'I.Ju'Ufl.:J1.h::;V11uu\?l1 (-wn~ 0634378 'f!::;1uvvn, 1946806 muv) vti111.:i'il1n 
"' 

~~~'1'11fl11'J::;!'U~ !il'VlWYll'ri'fi' iJ1::;mw 420 llJ'fl1 

" ' 
2. 'IJ111wu1u11'l:lt:11'lm;'11'ia.:iviu'Vi1m.:imrn1.:i~1uvil'r'fldu'fln (-wn~ 0633528 'f! ::;1uvvn, 

"' ' ' ,I .d'\" IIJ. I 91 "' ~ .I 1947488 muv) VQl11.:J'il 7fl'VllJ'Vl 1m.:im1 rnm.:i~1uV11'r'f!::;1u'f!n 11nmw 630 11.J'f!1 

I 

3.4.2 
QJ QJ ,!t 

~tlfll"l~"l1il1~U"l ~tl't! tl'~n10t! 

'il7flHflfl11'fl11'il1m1H~,utr::;1vivu 1rlv1u~ 23 nuawu 2568 t.:i'l'l1m11::;11J~l1'U1mi'.lv.:iiu 
I Q O o., J,d, ~ ~ jl 

'lf1.:Jl1f11 16:00 'W1Wfl1 'V11fl11'fl11'il1~rlfllJfflJff::;1'VltllJ 3 ll'U1 flt! 111lJ!l'U1'Vl!W.:J (Transverse) lllJ191.:J 

(Vertical) Ufl::;UlJ1f.111 (Longitudinal) i.:i'fl711.:J~ 3-6 Ufl::;11f.l.:J1lJHflfl111lfl17::;11'lumr1HlJ1fl~ 2 

' 
3.4.3 

- I QJ QJ <!t <!t QJ 

tllU~tlfll"l~"l1il1~U"l~tl't!tl'~n10t!A~0t!flt!tlltlt! 2568 

mnm111n'il1~m.:iiutr::;1vivu'il1nmn::;11J~l'l'U1mi'.iv.:i,iv.:i 1r11.:im1 1rlv1u~ 23 numa'W 2568 

(i.:i11111.:i~ 3-6) ~.:J'V11.:J 1m.:im1'ltillmw111m::;11J~il1::;mw I 08 f)!flflllJ/,J.:Jl11::;ri1.:i ~1lJ1'U 2 trmu 
q 

ffllJ11tl'fl11'il1~rl~lJJutr::;1vivui~1vla.:i 1 trmu flt) 'IJ111W'Utl'IJU1lfl.:iil1::;'V11lJU'fl1 tl~l!Wil1fl~~~'l'11fl11 

"' Ii] "' '19/ ,,i ~ "' 'ii i 9/d ,l d'\" 
1::;1'1.J~ iil'V17.:J'Vll'r 'fl 111::;mw 420 llJ'fl1 llJtl.:J'il1flHflfl111111'il1~'Utl.:J'IJ1!1W'IJ1'1.J11'1:lt)1 f)fllflf.l.:JVllJ'Vl trl1.:Jfl11 

'ii "' ~ ' ' ,I .d'\" IIJ. I 9/ "' ~ • I "' ~ 'V17.:J~ 7U'Vll'r1!::;1u'f!n vam.:i'il7fl'Vl'W'Vl 1r11.:im1 rnV11.:i~1tJ'Vll'r11::;1u'f!n 111::;mw 630 11.J111 m::;~'l.Jm7lJ 
"' 

iutr::;1vivu1rlvm11.J1~1t1'4fl1fl (Peak Particle Velocity) ijft7'Utlf.lfl17 0.254 iifli111.J111/1u1'Vi i.:i iiimmrn 
I t I j/ 

'fln'ili 'l.Jit)Jqi1w r1~uiu tr::;1vivu i~ •t~mm1otr1 ilHfl i~i .:ill 

• u1nw'Ueiuut.la-nh:::Y11-u1Jm ~.:ivti111.:i'il1n'il~~'l'11mn::;1il~ '11l'Vl1.:ivil'rM 111:t:mw 420 mm 
"' q 

Vl'IJ11 ff1lJ1101~fi1rl11lJ!~1tll;ffl1rl\1'.:Jcy~ (Peak Particle Velocity) i~v~im1u1a11 (Longitudinal) ~.:ii:ift1 

!'11fl'IJ 0.697 llfli1llJ'fl1/1lJ7'Vi ft1rl11lJt (Frequency) i:iftlll1lfl'IJ 12 1if'fl'lf llfl :t: filfll'J'U,J~ (Peak 

Displacement) i:ift l ll1lfl'IJ 0.00807 llfli1llJ'fl1 !~f.lijfi1rl11lJ!~1tl'4fl1fl\1'.:Jcy~m~f.lJ.:i 3 lllJ1 (Peak Vector 

Sum) !'11fl'IJ 0.951 llfli1llJW11/1'W1'Vi llfl:t:!!Hel~tllflll'r (Air Pressure) i:ift7!'1lfl'IJ 110.0 !~911'1.Jfl (!!tlfl) 

1rlviJ 1ltl1Hfl fl11\9l11'il1~fi lrl1llJt (Frequency) \1' .:icy~ ~ I~ 'ill flfl11'fl11'il1~ 'l lJ!llJ 1f.111 

(Longitudinal) ~~ft l ll11fl'IJ 12 1i111CJ1 i 1111~ f.l'IJ!'Vlf.l'I.Jfl'I.JfillJl'fl1illJrl11lJJirn::;1vivu 'illflfllnilmi'.iv ,rtt'W 
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tM 
I 

N 
0 

viTn:i~ 3-6 11«v1-:imun1vi11i11v1111-:iNmr~1nau11a-:ilm-:im11~e>unmm.1u 2568 

"' ~ tftll'U~'nil'J~ 

1. 1J1 ntu 'UeJ1J11tl~-:i1h:::'l'lT\.nJfl':i 

iu,i 23/09/2568 

..::. ,, q j/.d. .l. .d 
2. mntu1Jl'l-l':i11JQ':i lflalfltl~VfW'l'l 

1fl':i ~ flln'll~~ltl'Yll'ffl:::iuflfl 

iu,i 23/09/2568 

.; 
mnri 

~'nil'l~ 

17.00 u. 

mm,111-1 

17.00 u. 

mm,111-1 

Frequency 

(Hz) 

11 

11 

Transverse 

Peak 
Peak 

Particle I / Frequency 
Displacement 

Velocity (Hz) 
(mm) 

(mm/sec) 

0.633 0.00711 13 

13.8 0.20 13 

<0.254 

"' nm 1Ihi'l'l 1:1.J-ci-:i lfl'U11rnimrin1 i'l'el'UCJ1rlll'l'l'U~ ~ln~, 2568 

~ ~ .,. 
Ni1tl11~'nil'J~!l'j-:Jtf'l-ltf:::ll'Hl'I-I 

Vertical 

Peak 
Peak 

Particle I I Frequency 

Velocity 

(mm/sec) 

0.442 

16.3 

<0.254 

!Displacement 
(Hz) 

(mm) 

0.00421 12 

0.20 12 

Longitudinal 

Peak 

Particle 

Velocity 

(mm/sec) 

0.697 

15.1 

<0.254 

Peak 

Peak I Vector 

IDisplacemend Sum 

111il'11 ffGlWYfJ Dlllfl 

Air 

Pressure 

dB(L) 
(mm) (mm/sec) 

0.00807 0.951 l 10.0 

0.20 

lllVl'ijlU 

lU.Jl£.1111~ 

m1111 Jl'U m1:1Jri'w.1::;1vitJu 'ill nm 1 'l'i1rni'itJ-:ii1 u 1111mh::; mrrm ::;m 1-:i'l'lf vw1 m 1i 'i 'i :1J'!f1~1m::; ~ -:iu 1~ir 'ell! l'l . ff. 2548 

11:1J'l'ilfll'i'IJ'U'nflfll1::;ium1:1Jri''Ufl::;1vitJ'W!rl'elml:1J1~1'ell¾illi'l (Peak Particle Velocity, PPV) 11t11i-:i111,i 0.254 iJrii11:1J11"1'i~'el1'Wlvi tu 1'11 
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tJ;iitJ ffOINY!/ ffll!A 

1111J1h::; fllfl'm ::;m 1.:iV1 f vHn m 1i'.i'.i1J'lf1~1m::;~ .:i1n191 ~v" 1hrn1m 1'lfn'il'ill'411Jnm 1'U~ 29 i''W 11r1" 2548 

(fllflH'U1fl~ 3) ~f)ll'f'Wl'l'lirri1m11Jt 12 l~l119f tltllJ'liriiri1m11J111tl'Ufllflff.:Jff\91l;Il.iin'U 15 .1 lJ'ti~llJ11'.i / . " . 
1'Ulvi 1rn::;fll'.i'\J\)\911lJ1n'U 0.20 lJ'ti~llJ1i'j 11~'l'U'UW::;~fllf11llJl11tl'4fllffey.:iey191~11'.i1'il1\91 l~'il1.:J'il1flfl1'.i'.i::;l'U\91 

~ ~ ~ 

1d'l'Uflf.:J'U iiri1l'vhn1J 0.697 lJ'ti~llJ11'.i /1'Ulvi 1m::;fllfll'.i'\J\1~l'Vllt1'lJ 0.00807 lJ'ti~llJ\91'.i i.:ii!'U 'i)::;!lt'Ul~11 

ri1~m 1'il11'11~0.:ir1.:iiiri1v tj'l'Wmw cvi'm11 '.i il'U r1111J J'U ff::;1V1tJ'U 'illflfll'.il'i1mi'.iv.:i 111m.h::;fllf!'m::;m 1-:i 

V1f'Y-lt11m1i'.irn'lf1~1m::;~.:i111191~tllJ 1h::;fllf!''.il'lff1'il'ill'411lfllll 1'U~ 29 'fi'U17fllJ 2548 i.:inri11 ri1'Uri1 
' ~ ' 

1!'j.:J'eJ\91tllfllfl' (Air Pressure) vi'fl'.i1'il1\91l~i.:inri11'1i'1.:i;'U iiri11vi1n1J 110.0 l~;l'lJ'ti (lltl'ti) i!'U 1i'.im.i1m 

1m tJ'lJlvitJ'lJ nm::;itJ fl1'.il'i1"11tl'\Jtl.:Jfl ~'U 'tilJ'el\91 'illflfll'j'.i ::;1U\91'illflfl 11lJi.:J'Utl.:J1fftl.:J 1.h1n~ 11fll~11 '.i 1'il1\91 ,~ 

'il1.:J'illflfll'j'.i::;IU~ V.:Jfl.:JtJtj'l'UlflW oVl~'i)::; 1lJ f)t) 'l ir1nl'lf11llJlfftl'111tl~tl~ .:i'llt1nfff l.:J ,~ "l 1rn::;o.:i1,:J'Ufll~~lfl11 

fll'~)'.:J"J'l'I [140 ll'l;l'lJ'ti (lltl'ti)] ~rl1i!flfl1'.il'l1i'.itl.:Jll7'\Jtl.:J'll'.i::;1V1fl'ff'11fitlllJ1fllt1tllJf1Jl~ (fllflH'U1fl~ 3) 

' ' 
3.4.4 

_I_!':! ,:::t OJ OJ ~ G\ I <:II ,:S 

'tllU!lJ'i fJ'lU 'YlfJ'l.U-.tl fll'i Vl'i1il1~ fl1 UJ 'tlU 'tl~A 'YI ell! AU 'ti 1~'Yl~1U i.l lilU tH 

ifo1.1ifu 
'illflH'tifl1'.i11'.i1'il11'1f1171Ji'Uff::;1vlv'W'l'W'lh.:i~~1'UlJl'il'UO.:J'U'il~'U'U (1~tJ'Ut1'Ut11t1'U 2568) ~TU1'U 2 

"' "' "' • I • I ~ "' ~ 'l ~"' ~ "'i ~ "' ~ fftll'U flt) 'I.J'.i l1W'\Jtl'lJll1J°t1.:J1J'.i::;V11'U'lJ\Pl'.i 1m::;m 11W'lJl'U'.i llltj '.i fl'tilfl tl.:J'Y-l'U'YI f1'.i .:Jfl1'j'\fll.:J\91l'U'Ylf!'\Pl::;1'U\Pl fl 

d -:S4o Q.1 1 d I d 

(111'.il.:J'YI 3-7) 'll.:JllJtl'Ul!tlll},l'tifl1'.i\Pl':i1'il1\91flll'nll.Jtl (Frequency) flll'nllJl':i'Jtlltfllfl\)' .:J"J'l'I (Peak Particle Velocity) 

1m::;fl1'j'\J\)\91 (Peak Displacement) 1'1.!1mt11J1vit11Jt1'lJlflWCVllJ11!'.iil'Uf11llJJ'mr::;1V1tl'U'illflfll'jl'ill'l1i'.itJ.:J 

\PlllJ'll'.i::;mf!'m::;V1'.i1.:iV1f'Y-lt11m1i'.i'.ilJ'lfl~1m::;~.:i111191~01J 1h::;mm1'lfn'il'ilT411Jn111 1'U~ 29 'fi'U'JlfllJ 2548 

'Y-l'lJ11 'VJ fl flt .:J~\Pl'.i1'il11'1iiflltJtj'l'UlflWCVllJ11!'.i il'U~ f11'11'U\91 (fllfl H'U'Jfl~ 3) 'VJflfftll'U~\Pl'.i1'il1\91 ff1'Ufllll'.i .:J'e)\91 

tllfllfl' (Air Pressure) ~11'.i1'il1\91 l~ 1rlm.i 1m1m t11J1vit11Jnm ::;i1Jfll'.il'il'tiltl'\Jtl.:Jfl~'U'tilJ'ell'l'illflfll'.i'.i::;1ul'l'illfl 

m11Ji.:i1ii't1.:i 'Y-l'lJ11fll~\Pl'.i1'il1\91 l~'il1.:J'illflfl1'.i'.i::;1ul'I V.:Jfl.:JtJV'l'UlflWoVJ~'i)::; 11Jnv 1ir1nl'lfl 1llJlfftl'111tl~tl 
" 

~.:J'l.!t1nfff1.:i'll'I °l 1rn::;fi.:i1,'.J'Ufll~~lfl11fll~.:J"J'l'I [140 l\>ICJ/l'lJ'ti (lltl'ti)] ~ffli!flfl1'.i1'!1i'.itl.:Jll1'\Jtl.:J'l.!'.i::;l'Ylf!' 

ff'11f itlllJ1 flltltllJ f 'lJ l~ (ltlflffl'.ifllflH'U'Jfl~ 3) 'VJflfftll'U~'fl '.i'J'il1\911'lf'Ut1'U 
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w 
~ 
N 

.. ., 
iJillU.in'il,.i 

I. 1JSl10!'1Jtl'IJll'U,N 

'U'i::muum 

"' .. ., 
1~0uri.in'il,v1 

29 nutmru 2566 

111.i'i§lU 

~ .,, 
23 fJlJfll'YfUli 2567 

111.i'i§l'l-l 

28 fl'\.lfJW'U 2567 

111.i'i§lU 

~ .,, 
19 fJlJfll'Yi'Uli 2568 

111.i'i§lU 

23 fl'\.lfJW'U 2568 

in.i'i§l'l-l 

2. 1JSl10!'Ul'U'il1;!tj'ilmf1i\\a.:i 29 n'I.WW'U 2566 

' ' ' q _ t:! q QJ CU a ~ I .c:( f ~ .... Gf' CV mnn1 3 -7 fll'ilU 'i tl'UlYl[l'Uf-ltlfll'ifl'i1il1\>lU'Hil'lHT::mtllH'U'IJ1.:J'YIHllUJlil'UO.:Juili,!'U'U 

., ., "' 
~Hlfl 11.i n'il ,.i m .:JiTUiT:: m 0 u 

Transverse Vertical Longitudinal 

Frequency 

(Hz) 

24 

24 

17 

17 

11 

11 

31 

31 

11 

11 

Peak 

Particle 

Velocity 

(mm/sec) 

0.702 

30.2 

0.575 

21.4 

1.061 

13.8 

0.509 

39.0 

0.633 

13.8 

<0.254 

Peak 

jDisplacemenl 

(mm) 

0.00422 

0.20 

0.00868 

0.20 

0.01651 

0.20 

0.00378 

0.20 

0.00711 

0.20 

Peak 

Frequency I Particle 

(Hz) 

26 

26 

14 

14 

35 

35 

17 

17 

l3 

13 

Velocity 

(mm/sec) 

0.765 

32.7 

0.829 

17.6 

0.604 

44.0 

0.5 74 

21.4 

0.442 

16.3 

<0.254 

Peak 

!Displacement 

(mm) 

0.00629 

0.20 

0.01283 

0.20 

0.00575 

0.20 

0.00628 

0.20 

0.00421 

0.20 

Frequency 

(Hz) 

27 

27 

13 

13 

12 

12 

15 

IS 

12 

12 

Peak 

Particle 

Velocity 

(mm/sec) 

0.956 

33.9 

0.511 

16.3 

1.241 

JS.I 

0.685 

18.8 

0.697 

IS.I 

<0.254 

Peak 

!Displacement 

(mm) 

0.00648 

0.20 

0.00669 

0.20 

0.01592 

0.20 

0.00782 

0.20 

0.00807 

0.20 

v;irn Ro1'Ni'n @1flR 

Peak 

Vector 

Sum 

(mm/sec) 

1.24 

0.987 

1.33 

0.843 

0.951 

Air 

Pressure 

dB(L) 

115.0 

110.0 

118.0 

106.0 

110.0 

11 .. ., " 
l--------+-----l------+-----+------+-----+-----+------+-----+-----+-- -----11--------1 

'Yi'U'YI 1fl'i.:Jtllnll.:Jfll"U 111.i'i§lU 
1----------+----~1--------+------+-------+-----+-----+---- ----+------+----- -+-- ------<1---------, 

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

'Ylffill::TUillfl 23 flllfll'Yi'Uli 2567 <0.254 <0.254 <0.254 
l--------+-------ll------+-----+------+-----+-----+------+-----+-----+-- -----11-------1 

111.i'i§lU 

28 nuawu 2567 <0.254 <0.254 <0.254 

111.i'i§l'U 
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CM 
I 

N 
CM 

.. V "I .. V 

fffl1'UVl'nil'Jvl lvl8'Ufl~'nil'Jvl 

2. u1m111J1m111~1iml'1ia\v-.:i 19 fJlJfll~llll 2568 

m1H~ 3-7 (~ti) 0111mauinam-rn011flnt11~111~Nmr~1ria-ul-u,}1.:i~flnn.11t1-uo-nlt1t11J'U . 

Frequency 

(Hz) 

Transverse 

Peak 

Particle 

Velocity 

(mm/sec) 

<0-254 

Peak 

!Displacement 

(mmJ 

Frequency 

(Hz) 

<'V ,;,, 4 mm1l~l-;i;i-;iv1m-mum:mau 

Vertical 

Peak 

Particle 

Velocity 

(mm/sec) 

<0.254 

Peak 

IDisplacemen1 

(mm) 

Frequency 

(Hz) 

Longitudinal 

Peak 

Particle 

Velocity 

(mm/sec) 

<0.254 

Peak 

IDisplacemen1 

(mm) 

v;wn ia1riit1 01tlv1 

Peak 

Vector 

Sum 

(mm/sec) 

Air 

Pressure 

dB(L) 

,l dj ., 
f------------ -+--- - --t--- - -+---- -+----+------+-----+------+----- +------+-------l 

Ylll'VI fl1-:lfl11'1'11-:lfllll ill~l§lU 
1------ - -f------+-------if------+------+----+---- --+-----+---- -+--- - +-----+--- --l 

Vlfl'~:::'lll~fl (~ti) 23 f)'\,jlJllJll 2568 <0.254 <0.254 <0.254 

' ,. 
'Yllll 

lllfl'l!l'U 

'IUJ ltll 'tt fl . 

m~11iu 

1J11J'Yl ill~-:J l~'\.!,1'.Hl'tmrirvl rHJWlf'111'YllJ\P11llf1~, 2568 

lJW11 jl'\.! fl 11mr't! fl~l'Yltl'\.! 131 fl fll'i vhm "tl-:J'tt'\.! \?llll1h~ fllffm ~'Yll 1-:J'Ylf Vi ll1 m 1il 1 lJ']j'l~ 1rn~~ -:JU 1~-a't1lJ Vi. ff. 2548 

11m11f11J'IJ't!viflflll~ium1mr't!fl~IYltl'\.!lrlt1m1m'11t1~fllfl (Peak Particle Velocity, PPV) iiri1i-:iu~ 0.254 lJ'1~!lJ\?ll~t11'\.!l'Yi ~t!hl 
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3.5 

3.5.1 

"" d ~ 
fll 'l 1! rl'l l~l'i rlWfll'VfW 1 

'I 

0 .,. 

fll'lvll!'W 'W fll'l 

u11i'Yl 1:w~.:i l~'U,1'.i'el'UIU'U'Vl flt1'U'!'i'm1'Yl'U~ '11f)~ ,~'Vi1m11nui1t1ei1.:iJ1~1~'U '11'U1'U I 'tl'tll'U 

fit) 1foin'fl:rnt1'U'1'Ui'U~im.:im1 (Vin~ 0631858 'fl~1'Utltlfl, 1949588 ll'l'Wtl) ll"1~fJWfl1l'IJ1M~'U '11'U1'U 1 

d .cl, I o QI <I ~ .:::t.QJ QI .cl _J Q.I .d Q./ 

'tl'tll'U flt! 'lJtJ'lJ1m"1ft'l'Uflff.:J~'W1~'lJ1'Yl'U1~ (l'lfl~ 0634513 ~~1'Utltlf1, 1945289 ll'l'Utl) llJtl1'U'Yl 25 fl'Uf.11t.l'U 
' ' ,, ... 1.::1 .t:9 d c:t. o'a1 \J')j}o .:::i, 

2568 (lu'Yl 3-1) CJf.:Jfl11lfl'lJll"1~fl111lfl11~11'U'U 1~~1l'U'Ufl11~1lJlJ1~1!1'U'\Jtl.:J APHA-A WW A-WEF (Standard 

Methods for the Examination of Water and Wastewater ; 21st 
edition, 2005) i.:i11'tl'~.:J ,n'Uf1111.:J~ 3-8 

' ., 
vll'H:.ITI 3-8 llff~'11fifl1'llft1J~16UH 1fifl1'111fl'll~l1 lltl~fl1'lrmfltr.fll'Vi~16U1'1'lh 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

" u ' fl1 'Hfl1J\1l'ltl tJ H 

g/ ., 

~1-:J'flfl 

f1.:iin 

f1.:iin 

"" d ~ 3.5.2 f-Hl fll"i 1! rl 'l l~l'i rlWfl l'Y'l'W 1 
'I 

u U I 

fll'nfl'lllff .fll'Vllllltltll'1 

- Electrometric 
,d 

ll'lfW'U - Nephelometric 
, d 

ll'lfW'U - Dried at I 03-105 °C 

,d 
ll'lfW'U - Dried at I 03-105 °C 

, d 
ll'lfW'U - EDTA 

~1flfl1':i1lfl11~l'lf1Wfl1l'ltl1ih~'Ullf1~f1Wfl1'1"1tl1M~'U1J1mu'1n~1~t1.:iiu~im.:im1 '11'1-11'1-1 2 m:nw . . 
I I jl I 

.cf. QI d QI d c:. d' o 01 d. o OJ 

llJtl1'1-l'Yl 25 fl'Utlltl'\-1 2568 mmm1m1~11m1~'11fJW.fl1l'l'U1~.:J'fl l ':il.:J'Yl 3-9 1m~ 3- 10 'fl1lJ"'1~'lJ ll"1~11tl.:J1'U Hf! 

"" "'1 .d f11 ':i1lfl':i1~11 'l-lfllflfi'l-l1f1'Yl 2 

QJ d,d, ~ t 
lll'IIU't'llll'J ltl l!fl ':11:::'11 

uctc:f CV I 

l'U't'l!fl1J\1l'ltltJH 

pH 

Turbidity 

Total Suspended Sol ids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

w 
"' d • ~Hlfl1'Jl!fl':il:::'11flWill'Vi'Ul 

I U 1 Jl ""', \Jtlvlfllll:::flt>U U't'IU't'l 1fl':1'1fll':i 

25/09/68 

7.8 

2.3 

<5.0 

480 

405 

"' 'Vlill 1.1~11''Vl '1:i.rd.:i 1~'1-1 '111tiu1~'1-l'Vl i'lti'l-!cil'1;111'Vl'Wf1 ,\'1n'1 , 2568 

5.0-9.0 

l.ll'fl':i~l'l-lfJlli.f1TVnl1~1~u ('lh~tn'Vl~ 3) 'lh~mf1i'lru~mrnm1~.:i111'1im.J11l-i.:i'lf1~ 'Q'IJU~ 8 l'l.fY. 2537 
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3.5.3 
., 

trnJwi,fl111ir1·n~l1r1ounvrtl1~b~h.11ui~0uouu1uu 2568 
q q 

mfim'.i11m1:::tttJWmvn.h1.hiirw1::: m:ru'l1-r~
1

u~1fl'.i..:Jm'.i 'Vl1J11 iit11 pH t1Q'lumwcvfm~ '.i JlU 

~nmu~ 1rl-enl1m1tfforno/ivufi'um~'.iJlUtJWm'Vlll1~h~u (1h :::m'YI~ 3) ~11Jth ::: mrrr1w::: m 'rnm'.ii..:i1n~~t11J 
T ..::.. o.., d o o,, t 

U'l1..:J'lil~ 'illJlJ'YI 8 'Vl .ff 2537 "1'1'11'.illfll Turbidity, Total Suspended Solids, Total Dissolved Solids Uri ::: Total 

Hardness lJl~'.ijlllJV..:J liil~f11'11lJ~fll H 

' ¥ 
.::t ct, d o 61 II.ct, ~ ~ Q..I mn:.t'YI 3-10 Htlfll'i\ll'i1111lfl'il:::11fltu.fln"fUl !\llYl'U !'Ul~nl'Ufl'I-Wltl'U 2568 

pH 

Turbidity 

,v .c::I, A d 
vl'll'Uvl'n'il 'Jlfl'il:::'11 

U .el d U 1 

'JU'YIIO'Uvl'J0rJH 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

. 

" l • f-1'101'nlfl ';J1 ::: '11f!Wi11't"IU1 
~ 

T o CV f! 0 

'U0'UlvlliltnUOff<l~'t'l'J:::tn'Yl'U1'tl 

25/09/68 

7.6 

0.33 

<5.0 

420 

360 

: 1ihJ''Yl 'l:u-d.:i l~'U h:iti'Ul"''U'n flti'Uii'lLL'Yl'Ut i,ti~ , 2568 

l • .. 
!f)Ql't11)1'11'Uvl'YI 

7.0-8.5 

5 

600 

300 

6.5-9.2 

20 

1,200 

500 

: 1h::: frnYfl'.i :::m1.:i'Ylf'Vw1m1n'.i:u'Jf1~1m:::~ -m1~~t1:u 11e1.:i n1ttu~mimt1WCV111i1:::m~'.i n7'.il'U'Y171.11 'lfltll'.i 

ocv 9J aJ 9J 9J a, Gt,d ~ 9J ~ I Q 
ff1'11'.i'Ufll'.iilt1i.1fl'Um'Uffl1il'.if.UiJ''\l11'1::: t11'.iilt1-:in'U 1'Ul'.itli.lffi.lll1~'1tllll1J'U'Vi1l 'Vi .fl. 2551 

3.5.4 
., 

- I "' d O , ~... 1 ,!I CV 

iJ11JWt'lfl111Afl11~'ttflWfll'Vit!l Vl~U U!~flUflt!tlltlt! 2568 
q q 

.Q ,I ~ I o QI ,I : I QI .::::t. d ~ ,/ 
'\llf)f)l';j 11m 1:::mJWf1l'VllJ llJtllJl~lrlffl'U f)ff ..:i~m:::lJl'YllJ l'Vj 'VllJ11 l'J f)~'lflJ 'YI ~'.i 1'\l1lfl';il::: '11 

iit11t1Qiumwcvfm~'.ij}l'UtJWm'Vlll1rn~1r1~i~u1lnfl ~1mh::: mrrm ::: Y111..:i'Ylf 'Vlmmn'.i rn'l!1~1rn::: i..:i111~~t11J 

11 tl..:J f11'11'1-J~mi filf)W cvf1rn:::m~'.i f)l';j iU'Yll..:J1'liltll'.i rlmf 1Jf11'.itlt1.:ifl'U~ l'Uffl1il'.iW ey'U1rn::: m'.itlt1.:ifl'U i'U1i ti.:'! 

~.:iu1~~tl:1Jli'.luvhi 'Vl.fl. 2551 (~ltlf)ffl'.ifllflH'U1f1~ 3) ~,~f11'11'U~H u~mh.:i1'.in~l:IJ 'VllJ11 '.illlt)'Ji'Uvi''U~ 

'l ~J1 'l u1forn~1r1i..:i t1~11 i'W f11'.i'f:J'Ulilfl1vi1tT'U rlm f ull1~mlllt)'.i i'Wvi''U~u1 1nfll11~u1m::: 4vJ1cl'..:im~:1J 

i'Uff1'U'\Jtl..:JlnlJlW Total Suspended Solids lJl~'Jj}l'UV..:Jliil~f11'11'U~fllH 
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1111111 ffDJ!!YCJ 01111'1 

3.5.5 
., ' 

- ~ <:I <::> G O G'j f <:I f <:!j _.,, QJ 

t1 l "l ! lJ "l £JU !'tUJ'U f.Hl t1 l "l 1 ! fl "l l ~ 'tt fl tu .fl l'VfW l A 'W 'ti 1-nu-n 'W iJ H) 'WO ~lJ'\Hl'U 'W 
~ ~ 

'il1nm111m1::;11fJWflll'ltl11hi~rw1::;mru'lir'u~1m-:im1 'lw1h-:i~~1mn'iluo-:iu'il~uu 

(flutntJU 2568) "1111-:J~ 3-11 m1::;ru~ 3-5 l'l1J11 ijfi7 pH t1~'1umruct11J1"11!1U~f1TttU~'l'Jf1f1}-:i~fi1m1'Pln'il 

11m1::;111rlm.l1m1mt1rnYit11Jfl1JlJ1<pl'ji1'1Uf1Wfl1l'lil7i'h~u (1h::;1f1'Vl~ 3) 'Pl11J'l.h::;mfl'f1W::;mrnm1~-:i1n~~mJ .. . 
U'H-:J'lil~ ll'IJUYi 8 l'l.fl'. 2537 ff1'11fmh Turbidity, Total Suspended Solids, Total Dissolved Sol ids 1m::; Total 

Hardness "1"11!1UeJ-:J 1iJ1'fi'nTnu~l'i1 H 
o GI Ci. d ! I o GI tf ~ 

inn 1 un 11'Pl11'011f111::;11f1w mviu 11.1t1m~1ii mu niY -:iCJ.Jvi1 ::;u 1V1u 1vi . . 
'OUO-:J'U'il~'IJU (flUtlltlU 2568) "1111-:J~ 3-12 1m::;1u~ 3-6 l'l1J11 'l'Jf1~'!1'U~'P)'j1'iJ1!f111::;11nl'i1t1~iumwev1 

m'Pl1 !7U r;i w flll'lil 1m~1ii~ 'l i1.11 lflf1 'P111Ju1::;mfl'm::;m 1-:iV1i'vi t11 m n1 rn'l11~ 1m::;~ -:iu1~~t11J 11t1-:i n111u~ 

'111:lfl!flW CV1!!'1::;1J1<p11 f11'j i U'V11-:J1'!11 f11'j ff1'11 f 1Jf111i'.JtJ-:i fiu'fi' 1U ff11i11W 1;J''llU'1::; m1i'.Jt1-:i flU i u11 tl-:J~ -:JU 1~ ~tl:IJ 

1tluYh1 vi.fl'. 2551 (~rnnmrn1f1J:-.1u1n~ 3) ~1'fi'n111u~mwev1t1'41i11J~-:iir~ H 'l'Jf1f1}-:i~l'i1m1'Pln'il11m1::;11 

u~t1d1-:ih~'Pll:1J vi1.11111lltp'luiu~'liJ1imfom~1rii-:inri11iunweiu1nf11vi1l!u rl111i'1.1J1~m1llg1iu 

iu~u11nf1il1~u1m::;.gt1J1t1-:im~:1J rl111i'ummw Total Suspended Solids lJ1"11J11UeJ-:i1iJ1'fi'nrnu~l'i1H 
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Q,I -=t Q QJ ' 

'l'U't'llfl'UVl'ltlrJN 

., ., 
fl1Jfl1'VfU1i 2565 

fi'UfJltJ'U 2565 
., ., 

fl1Jfl1'Vi'U1i 2566 

fi'UIJlfJ'U 2566 
., ., 

fl1Jfll'Vi'U1i 2567 

fi'UIJlfJ'U 2567 
., ., 

fl1Jfll'Vi'U1i 2568 

fi'UfJltJ'U 2568 

pH 

7.8 

7.6 

7.9 

7.7 

7.8 

7.6 

8.0 

7.8 

5.0-9.0 

' , I .. I ... "f V 

'\.J~1~'YIHl'\.JlllO~ufl~U'\.J 

.. ' ~1:lfll 'lVl'nil 'l lfl ':il~ '11 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.62 

2.29 

0.38 

2.40 

4.5 

1.2 

0.39 

2.3 

(mg/L) 

<5.0 

<5.0 

<5.0 

<5.0 

14 

<5.0 

<5.0 

<5.0 

(mg/L) 

1,052 

590 

7 15 

455 

755 

660 

244 

480 

(mg/L CaCO.J 

620 

100 

180 

275 

575 

415 

135 

405 

.. 
nm u1 1I'Vl ll.J~..:i 1~'\.Jl1'Hl'\.Jt"''\.Jl'l flflwirmt'Vl'\.J ~ ,11n~ , 2568 

lllVl'ijlU m~':iil'\.JfJt1U11'ViJ1ih~h,,1 (·1h~lfl'Vl~ 3) 1h~mfl'tu:u~nnl.lfll':i~-:i1n~ii'eJ1Jur1-:i•1n~ 'il'U'l.l~ 8 'Vi .fl' . 2537 

Vll':i l~~ 3-12 I murn flUUH llfll':i VI ':i1fl11 fl':i 1~ ,1 flWill'WJ l'lJel1.Jlvl UUYl'U flff ~cii'W'i~1.Jl'YIJ l'W 
q q 

GJ ~ a v ' 
'l'U't'llfl'UVl'ltlrJN 

., ., 
fl1Jfll'Vi'U1i 2565 

fi'UfJltJ'U 2565 
., ., 

fl1Jfll'Vi'U1i 2566 

fi'\.WllJ'U 2566 
., ., 

fl1Jfll'Vi'U1i 2567 

fi'UIJlfJ'U 2567 
., ., 

fllJfll'Vi'U1i 2568 

fi'UfJlfJ'U 2568 

' 0 .. mtwri 11 rnuvin mm ~,rn 

pH 

7.8 

7.7 

7.6 

7.9 

7.8 

7.7 

7.9 

7.6 

7.0-8.5 

6.5-9.2 

' 1 I .. I di ."f ._, 
'\.J~1~'YIH1'\.Jlll0~Ufl~U'\.J 

.. ' ~1:lfll ':iVl':i'lil 'llfl 11~'11 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.01 

1.22 

0.60 

0.32 

0.02 

l.l 

0.30 

0.33 

5 

20 

(mg/L) 

6.6 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

(mg/L) 

692 

805 

570 

965 

525 

740 

258 

420 

600 

1,200 

445 

450 

345 

500 

375 

470 

190 

360 

300 

500 

"' nm : U~'IJ''V11'JJ~-:) l~'W l1':iel'Wlrl''W'l'l flel'Wi-mt'Vl'W~ \11tl~ , 2568 

: 1h~mfl'm~Y111..:i'Vli 'V'l mmTI ':i':i 'JJ'li1~ur1~~ -:i1n~ii'eJlJ 11 eJ ..:J n1'Yl'W~'Ylirmm,u~1rn~m~1m1 L'WY11..:ii'li1m1 

ri,,,,rum1i'.leJ-:in'W~1'Wm1i11unY'IJ1rn~m1i'.leJ-:in'W 1'W1i eJ-:i~-:i1n~ii'eJ'JJ1il'W~1J 'Vi .fl'. 255 1 
q 
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10 

9 

8 

7 

6 

5 

4 

3 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

NTU 

uiirn non,ia 41n11 

pH 

lllfl1!l'll - 9.0 

u u u u u u 

n.1't. 65 n.ll. 65 n.1't. 66 ft.fl. 66 n.1't. 67 n.ll. 67 n.1't. 68 n.ll. 68 

Turbidity 

2.62 2.29 0.38 2.40 4.5 1.2 0.39 2.3 -
n.1't.65 R.ll. 65 n.1't. 66 R.IJ . 66 n.1't. 67 n.ll.67 n.1't. 68 ft .ll. 68 

1J1P11fl'U : lJl~'jJl'UfJfllfll'l'IJl~1~'U (1.htlflYI~ 3) 1.h::fllfYfltutmrnflll~-3111fl~V1Jll'l1-3'111~ ~tl1.J~ 8 VI.ff. 2537 

.ct _I':! .ct .q d = ' u , A ~~ 
JiJrt 3-5 llffv!.:Jfl1111J'Ul1Jlrttl1.JNitfl11gi11il11fl11::'YlfJt\l.fll'Vfl-!11.JOviflgi::flO'U 'U'Vt'Urtlfl1.:Jfl11 

1-u,b.:i~Nl'U1Jlil'U0-3'Uil11J'U 
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70 

60 

50 

40 

30 

20 

10 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L 

<5,0 

n.". 65 

mg/L 

1,052 

" ·"· 65 

mg/L as CaCO3 

1000 

900 

800 

700 620 

600 

500 

400 

300 

200 

100 

0 

"·"· 65 

<5.0 

n.U. 65 

n.n. 65 

n.n. 65 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

<5.0 

" ·"· 66 

"·"· 66 

"·"· 66 

Total Suspended Solids 

14 

<5.0 n <5.0 <5.0 <5.0 

n.o. 66 n.w.67 fl,0, 67 "·"·68 n.o.68 

Total Dissolved Solids 

n.n. 66 " ·"· 67 n.n. 67 "·"· 68 n.n. 68 

Total Hardness 

575 

n.n. 66 " ·"· 67 n.n.67 " ·"· 68 n.n. 68 

. 
-1"' I 1u'YI 3-5 (\JIO) .. 
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10 

9 

8 

1 

6 

5 

4 

3 

2 

I 

0 

30 

25 

viiin ffo1ffia i1n'A 

pH 
tn9l1flli'" • 9.2 

·•···••·•"7.8' ..................... .,.7 ••••••••·••• ........ 7.6 ••••••••·•••••••••••7.9•,n9l'llll''' • &.5 r.11••••·•·•·•·· ......... 'f.'1·········•· .......... ,..9 ............................... . 
111111111'11 7.6 

ft.fl. 65 n.n. 65 n.fl. 66 n.n. 66 fl.fl. 67 fl .n. 67 fl.fl . 68 n.n. 68 

NTU Turbidity 

tn9l11lli'" • 20 NTU 

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

15 

10 
Ml9l1flll111 • 5 NTU 

2.01 1.22 0.60 0.32 0.02 l.i 0.30 0.33 

ft.fl. 65 fl.n.65 fl.fl. 66 fl .n. 66 fl.fl. 67 fl.n . 67 fl .fl . 68 fl.n.68 

rirni'1.Jfll'ji'.J(Mf1'U~l'UtY11mWiJ'llllcl::fll'ji'.l(J.:!f1'U'l'U1ie.:i~.:ill1'1~el.JLrJ'Uvh1 Vi.fl. 2551 

[I] <o .,l 
lflW'Ylfll't1'U'1'Vll't11.Jl::'l)'l.J 

[2] ' 'i 
lflW'¼'IV~ 1cll.Jtfl"J'1 

JU~ 3-6 llffA~fll1lU1tJtutitJ'lJNllfll1\!'111{11lfl11Z~tJWillV.J1uomAliU1'1'Uflff~~v.1::mnJ,'tl , , .. , .. _.,., 
'U'll1.:JYIN1Uiflil'Utl.:JUili2U'U 
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70 

60 

50 

4-0 

mg/L 

30 • 

20 

10 

1,200 

1,000 

600 

400 

200 

0 

mg/L 

6.6 

<5.0 

fl.YI. 65 n.o. 65 

1'lfl1fni'" • 1,200 mg/L 

805 
692 

fl.'l'I. 65 fl .II. 65 

mg/L as CaC03 

1000 

900 

800 
"1fl1f111"1 • 500 mg/Las CaC03 

<5.0 

n.Yl. 66 

570 

fl.fl. 66 

uiiin ffDlllYIJ thnll 

Total Suspended Solids 

<5.0 <5.0 <5.0 <5.0 <5.0 

n.o. 66 n.Yl. 67 n.o. 67 n.11. 68 n.o. 68 

Total Dissolved Solids 

965 

740 

525 ... ....................................... 
420 

258 

n.ll. 66 fl.fl . 67 fl.II. 67 fl.fl. 68 fl .II. 68 

Total Hardness 

500 

700 

600 

500 

400 

300 

200 

100 

......... 445·············· .. ····~A ........................................... . 
470 

.................. 375' .. .......... .......................................................... 360 ...... . 

0 

345 

fl.fl . 65 fl .II. 65 fl .fl. 66 fl.II. 66 fl.fl. 67 n.11. 67 fl .fl . 68 fl .II . 68 

1.h::ml'l'm::'Vln:i'Vli''Yj,nm1i1rn'l!1~1rn::~-:i111,in'viJ 1-¾v-:i n1'11'W'1'11<immu'fi'uii::m~nm1u'V11-:i1'l!1m1 

ff1'11i'tJfl1':ii'JV-:lf1'W~1'Wn'11i1':iW tJ',i1rn::rmi'Jv-:it1'W 1 'W1iv-:i~-:i1n,iirvl.ll~'W~ll yj . fl'. 2551 

[I] ,1 o ~ 
lflW"Ylfl1'11'W'1'Vll'l11J1:: irn 

[2] ,/ 1 
lflW"YlV" lllJ'a'-:ltJ''1 
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3.6 

3.6.1 

v;ir" ffa1ffia il1flvt 

fl oun 'We> 1 fl 1 ff hnY o l't-nh ~ fl e> 11 fl n ( ~ ~ i( 111 fl fl fl) 
q q 

0 "" fll'i~l!UUfll'i 

1.Ihr'Vl ill~..:'! l~'Wi1rnimr'U'Vl fltlWMt'lll'Vl'U~ ,i1n~ l'l1fl1 'J~'J1 '11~fJtlUlWW1fl1fl'lmnn'W 

1.h:: flt1'1Jfl1 'J (~~i11Jflflt'l) 1~Vl'llfl1'Jln'IJiT0el1..:it11mfl'l'U1u Respirable Dust ,i1'U1'U 1 fffll'W fit) ~~i1 

vn!m7'W'IJ1mu h..:i 1" 1rlt11'U~ 23 t1'U'-l1V'U 2568 l'llfl1 'Jln 'I.Ji1mh..:i 1~vii'1fl1t1..:i~~tllfl1fl (Portable Pump 

or Personal Dust Sampler) u f u 5~'J 1fl1 'Jilrn (Flow Rate) 1.7 ~~'J~tl'U1l1 ~~tllfl1fl~1'Wicii1M'W'lfU~ 

Nylon Cyclone llt'l:: m ::m1Jmt1..:J'lfU~ Polyvinyl Chloride Filter (PVC) '1'Wi~mmmmmfli..:iu~ 20-400 ~~'J 

ci..:iiu~ 3-7) 

,llflHt'lfl1rn'J1'11~fJfllflWW1fl1fl'l'Ufftll'U'U'J:: fltJ'IJfl1 'J (~~i11Jflflt'l) 1rlt11'U~ 23 t1'U'-l1V'U 2568 

llff~..:'!Ht'lfl1'J~71'11~ i~i-:J~l'Jl..:J~ 3-13 1m::11ff~-:J'JlV-:J1'UHt'lfl1'J~'J1'11lfl'J1::11'l'Ufl1flH'U1fl~ 2 

vn11-:i~ 3-13 m1m1V111il1~fltu.flTYrn1mr11uJ;Yt11u'l11::nt1'l.Jm1 (~~~1'l.Jflflt'I) . . 
., 3 

"'"' 
., ., "' ., Ntlfll111111'll1~ ; mg/m 

1Hllhltllil11'll1~ 1hltllil11'll1~ 
Respirable Dust 

I. ~~i1'V'l'WMT1.ru1nru h..:i 1il (rJtuft'llm'J viil'il~) 23/09/68 0.235 

'"111115jlhl 5 

. 
"' nm u "hi'Vl i:1..1~..:i l~'Ui1rn'Ul,r'U'Vl flt1Wii''1ll'Vl'Ut ,i1n~ , 2568 

lJl~ 'J '1'1'\.J fl11 :l..l'U rltl~ tfo 'l 'U fl1'Jl'l 1-:J1'Ul~V1 t1'1Jfl11 :: ll1~ ~ijlJ ( ff1 'J lfl lJ) 'U 'J:: fllflm :: 'Vl 'J 1-:J 
"' 

mn~i'Vla 'Vi .fl . 2520 

3.6.3 £Y'iUf-mfln~'i1il1~fltlUll'Wellfllff1t1£Yo1utl'l~fle>1Jfll'l (~~i(11Jflflt1) 
q q q 

H'1fl1rn71'11~rJfllfl1'Vitllfl1fl'l'Ufffll'U'U 'J::m:l'IJfl1 'J (~~i11Jflfl'1) ,i1'U1'U I ffmil fttl ~~i1 

'Vi'Ufl..:'11'\.J'IJ111tu h ..:i 1" iifi11'Vi1nu 0.235 iiri~ni':1..1~t1'1fl'IJ1flfllll~'J llJtl'U1H'1fl1'Jm1'11~i-:ifl~11:1..11 
'" 

1m vrn'Vivu nufi 1:1..11~ 'J j l'U fl 11mfov~.n vi 'U m "J l'11-:i1'U1~v1 num1:: u 1~ Jv :1..1 'Pl 1 llth :: fl1 fl 

m :: 'Vl'J1..:'l:1..1'111~ i'VlV 'Vi.fl. 2520 ~f11'11'U~ i-nmmtu Respirable Dust lJfll i"lfi'U 5 lJ'1~flf :l..l~fl~fl'IJ1flfll:l..l'Pl'J 

'Vi'IJ11 lJfllt1~i'UlflfllCVl:l..ll'Pl'JJl'U~f)7lf'U~ ll~t1V1-:J i 'J n~llJ'Vll-:J 1 m ..:'lfll'JlJfll'J,)~~'U muH'.lv-:i5'U~'JlVft'1'U 

'l.Jflfl'1i'Hmifl..:i1'Uff1:1..i'lff11tl'1mntJt1..:it1'U~'Ulm::ff1'JlfllJ 3M Ear Muff 'Hl..:Jli11m::l'l:1..11flU 'J.f1V ~-:ifflmrn 

tlv-:i n'U ~'U ri ::vv-:i~~ i1'Vi'U n..:i1'U i ~l~'U vel1..:i~ 1m::fl 1~11 Hri m :: 'Vlu,1::v eli 'U 'J ::iu~ 1 . '" 
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·:n.J~ 3-7 LLil~N'ilvt~"j1'iJ'1vtAmm-we1101Al1n1t11u1.h:mm.m1, 
'-' CJ 41 • 

'WUO-llUtlij,Ti;i,nu~lil~ 1 

(l'lW.Anlifal1i tfon) • 

MINIM, l•,S\llkt>NME'fl' 1'01\S l .'1.AST CO., l.: l'I>. 3-33 

wunnutliju~-i,u~i;i~ 2 

(fllYIH'llfl imn) 



u1Wt1 ffD 1fiffJ ~1t1A 

3.6.4 fll'i!ITTtl\J!fltl\J~tlfll'i\1'111'll1~flWfll'Y'H>lfllfl1Utr01U'U1~fl01Jfll1 
<i 

I 

(~~~11Jflfltl) 1u~1~nNlUlJl'llUo~ifo~ifu 

'illf1fl1Hl';i 'HJ1flfJWi11'Yitllfllfll'tHHll'Ulh~fH)'IJfll'j (~fll9111.Ji'ltH1) ~l'U1'U l fftll'U ~t) ~fl\911 

'Yi'Uf1 •:n'Uu111w h.:i iiJ 'lmh.:i~~l'U1ll'il'U~-:tu'il~U'U (nwna'U 2568) ~l';il-:t~ 3-14 uil~Ju~ 3-10 'V'IU11 

ID1J1W Respirable Dust tiri10~'1'U1f1WCV11Jl~'j!l'U~f11'tt'Ufl 1rloillf,l'1fll'j~'j1'iJ1fli-:tf1~111Jl!Ufo'I.Jlviaunu 

ri 11J1~ 'j i l'U m111u"1of'ln a 'l 'U nwvil.:i1'U1~a1num1~ u 1f'I ~011 ( m 'j lflti) ~ 11Ju'j~ mflm ~'1'1 n.:i11 mf'I l '1'1 a 

Vi.fl . 2520 ~f11l1'Uf'l'lirm1J1W Respirable Dust tiri1iiJ1n'U 5 ]Ji)~f111J~t)~f1'1Jlflf111J~'j U~OfJl.:'ll';i~~llJ'Vll.:'1 

1 m .:'lfll'jiifll'j,)fi~'Limwilo.:it1'U~'jlffff1'U1Jfltrn ,ir'Yi'U f1.:'ll'Uff11J 'lril'l'Ulfll nilt1-:tfl'U~'Ul1'1~ffn lflii 3M Ear 

' "' nm 

vil'n:i~ 3-14 1mamnt1uNam1vini11~flWflTrrn1mn'lmnninh~m:rum1 (~~~11Jflfl1:t) . . 

' .... ., 
tHll'I-AYlm1il1~ 

., .. ., 
1'1-AYl\ll'.i1'il1~ 

., 3 
Ni:tfll'.i\ll'.i1'il1~ ; mg/m 

Respirable Dust 

., "" fl om r1 m v fl'f'I ~ m 23/02/65 2.45 1 

., "" 
fJW.f1i'lm 1.Jfl'f'l~ffl 29/09/65 1.961 

., "" 
fJW.f1f1f)'j 1.Jfl'f'l~ffl 24/02/66 4.902 

fJW1i-:t'litJ inm 29/09/66 3.333 

23/02/67 2.941 

28/09/67 1.961 

19/02/68 3.333 

23/09/68 0.235 

5 

u111V1 i11i1.:i lfl'Ul1';iO'U1J!'Uvf i'IOWUi'lU'Vl'U\91 ~ltlfl , 2568 

1J l'f'I ';i !l'Ufl 111J'LI'10flfi £Ji 'U fll'j vil-:tl'U1~£J1 fl'IJ.f111 ~U 1fl ~01J ( 'ff1 ';i !fl ii) 'U';i ~ fllflf)'j ~'1'1 ';i 1-:t 

1Jl11fll'l'W Vi .fl . 2520 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-34 MM_S3 : SILAPICHAln 025/SEP/C HAPTER3.DOC 



10 

9 

8 

7 

6 

5 

4 
3 

2 

1 

0 

mg/m3 

2.451 

n.YI. 65 

4.902 

1.961 

n.11. 65 n.YI. 66 

Respirable Dust 

tn'1111U = 5 mg/m3 

3.333 2.941 

t.961 

n.tl. 66 n.YI . 67 n.tl. 67 

i.11f!111u : 1J111111um11J1.hu:i,uia1imT;il17-:tTW1~a1n1Jm1::111'1ii'm..1 (mm11h 

1.h::mftm::V1nrn111'1 ivw vrn. 2520 

3.333 

n.YI. 68 

Jtl~ 3-10 11nurniiuuHam1f!11;i1AtJWlll'Vifll mn 1 uinnutl1:: nm.1011 (9iA9111Jflflfl) 

0.235 

n.tl . 68 
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11flln ffa1rii't1 ti1fl"1 

3.7 

3.7.1 

., ' 
';i~~1Ua'tl-:J ('U~nw'rh.1n'llijm1-:Jlt!) 

0 "" fll'i~l!t!t!fll'i 

u11i'Vl lll~-:i 1~ui1rnlrn!irv1 flt1Wlf'1l!'Vl'\.J.; ,hti~ 'l'17fll':i~':i1'il1~':i~irnih.1-:i (u1rn1r~u~ 

1.lfiilli-:i1u) imh:i~iifll':i~11ilw11u~11J1.ln~'lrn-:i im-:ifll':i 1rlt11u~ 23 timrn.1u 2568 im1i~1fl1t1-:ii'.it1 ACO 

Integrating Sound Level Meter ~':i1'il1~':i~i'IJ!tlf.l-!lm~f.l 8 '11'1 im (Leq. 8 hr) m1'il1mll'\.J.1'\.J. l fftll'U fitl 'IJ1!1tu 

h:i hi <i-:ii'll~ 3-8) 

., ' 
3.7.2 fHlfll'iVl'i1'il1~'i~~'UAa'~~ ('U~rJW'Wt!TI'llflml~lt!) 

'il7f1i:-l'1fll':i~':i1'il1~':i ::;irnti'v-:ul!~'-' 8 '11'1 im (Leq. 8 hr) ,i1u1u 1 ffmi'.1 1rlt11'\.J.~ 23 tiuvwu 

2568 iii:-i'1nnm1'il1~i-:iiu~u1-:i~ 3-15 1m::;7w-:i1ui:-1'1fll':i~':i1'il11m1::;11iumfli:-iu1n~ 2 

"'"' 
.., 

V q Q.I ' 

~,ril-ffi-iim-HJ'l~ [dB(A)] 
t1mt1Y1m1;11~ 1t1Y1m1;11~1,r1,mr.n 

Leq. 8 hr 

1. 'I.Jfrlru L H 1iJ 23/09/68 (9 :00-17 :00 'U .) 84.2 

ill\ll'l§pt! 85.0 

lJl\ll'ifl'U 
,,.I QJ ,Q gJ .di QJ d d 61 gJ gJ 

u':i ::; fllfl'f1':illff1ff~mrn'1::;f11Jflrn-:iu ':i -:i-:i1u 1rn-:i m~':i ,nm ::;~'IJ!fff.l.:J'Vlf.lt11J 1 '11'1f1'il7-:i . ., .. 
i~fum~f.l\91'1t1~':i::;v::;nmfll':i'l'l1-:i1uim1~'1::;1u 'U':i ::; fllrr tu i u~ 13 iu11f11J 2560 

' ' 9' ' 

3.7.3 ~111Nttfll'iVl'i1il1~'i~~rna-t1~m~t18 cu1lt1~ (Leq. 8 hr) 'U~nw'Vlun'llijmi~,u 

'il7f1i:-l'1fll':i\91':i1'il1~':i ::;irnti'v-:im~v 8 '11'1 im (Leq. 8 hr) \91':i1'il1~iuffmu'll':i::;f1t1'1Jfll':i (u1ntu 

J'W~'llfiilli-:i1u) ,11u1'U I ffmi'.1 ~ti u1ntuiu h-:i 11.ii'W'ih-:inm 9:00-17:00 u. l'i'IJ17 iiri1t1~iumtucvi' 
' ' ,._ I QJ ,Q gJ ~ QJ d d i 'j) 'j) lr) 3/QJ 

1J1~':il1'7'W\9171Ju':i::;fllrrnrnff1ff~fll':i 1m~rJllflrn-:im -:inu 1rn-:i 1l1\91'.i !7'\.J.':i~~uurn-:i'Vlf.lt11J 11~n'il1-:i 1~m 

m~f.1~'1tl~':i~f.1~!1'11fll':i'l'11.:J1'\.J.i'\.J.U~'1~1'\.J. 'U':i~fllfl' tu 1'\.J.~ 13 1i'\.J.11fl1J 2560 ~f11'11'\.J.~iir':i~f.1~!1'11fll':i 

'l'17.:J7'W 8 '11'1 im iiri1':i~irnti'v-:im~m,rnt1~nmm':i'l'17-:i1uili1nu 85 1~9i1ur1 (rn) u~t1u1-:ih~\9111J1'V7t111'.l'Ufll':i 
91 QJ QJ d ,Q ~ QJ QJ 9 91 91 d 
flti-:i nutiu ~ 'j w'Vl 'il~m~'llu nul'iu n-:i 1u 111 u t1 '-''Vl ey~ 

' ll'1~fl1~11 
.. 

fl'j,:J 

QJ d QJ ~ 9/ 91 ~ ~I Q.:::. ' lr'I ... I 
~ ':i1'ilfft1'1Jff'\Jf11l'il'i'\.J. f1.:J1'\.J.U'1 ~!f1'lJ'lJ'\.J. 'Vl fl'lltlll '1~ l'U ff'IJ i11l'i!l'itl!U'\.J. fft1\91\9ltl I u . .. . 
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3.7.4 tmm.uilatJNtlfll'l"1'l1il1\?'l'l~~'U!il'l'..l ·:U-n~a 8 t1lu~ (Leq. 8 hr) 
., I I 

'U1&1Wl1t!fhJij1m~1u1u~1~TINltlillilt!O~lfo~uu 
\11fHH'lfll'.i'fl'.i1\11~'.i~irnffti-:im~ti 8 '1711m (Leq. 8 hr) 'fl'.i1\11~ 'llHHll'W'lh~n-e:i1Jfll'.i (u1mu 

iu~ll5mnw) ~1u1u 1 ffmu tio u1muiu h-:i hi 'lw1h-:i~~1m .11\1 uo-:iu\1~'1Ju (nutiwu 2568) ~1'.i1-:i~ 

3- 16 1rn~1ll~ 3- 11 V1u11 i'.it11otj'lumwcvfm'fl'.i!lll'flllJ'U'.i ~fllffflrnff1ff~fllrn"1 ~~m1rn-:im-:i-:i1u 110-:i 

' ' ' QI d d Ci] ,., ,., lfl i/OI d O 1 I QI ... I Ill d 

lJl'fl'.i!lll'.i~~1Jlfftl-:J'VWtllJ !1'!~ fl \1N !~'.i1JmM~M~'.i~tl~l1"1fll'.i'V11-:Jlll llll'fl"1~1ll u'.i~fllff W 1ll'V1 13 

1lll11t1lJ 2560 ~f111'!ll~ iJ'.i~tl~l1"1fll'.i'l'il-:J lll 8 'J71 l:1-M i'.ifll'.i~i1Jlfftl-:Jm~tl'flM~l1"1fll'.i'l'iNlll iiJtn'W 85 

1~;11J"1 (ltl) ll~tl~l-:J i '.i ~~llJl~tll,'.Jll fll'.i'i'.lo-:i f1'1-l'elml'.i ltl~\1 ~1fl~~ll f11J'Yl'U fl-:Jlll iJtl'oti~q'~ 'Vll-:J l t1'.i-:Jfll'.i 

1;,r~m Ear Muff 'l l1''Yl'W fl-:Jl'Wff1lJ 'l ri'lwuw ~llom-:illl'l'Jflflll ~-:JffllJl'.itl"1~1'1"1fl';i~'V11J\1lfllfftJ-:Ji-:i 1; 

'U'.i~mw 30 1~;11J"1 (rn) 11"1 ~m~11i:-.1"1m ~'V11J\1~otj'lm~imh 11"1~'V17-:J 1m-:inn 1;iifllHl'.i1\1"l''llfll'YI 

~I ,. I ~ I t ~ QI d QJ di gJ ii ~ d ~~ 
'Yl'U fl -:J llllu'W u '.i ~~lu"1 ~ I m-:i l'Yltl ~ '.i 1 \1 fft1 1J q''ll fll'Yl'Ylll fl-:Jl'Wll"1 ~ lfl1J1J'W VI fl'\JtlJ.j "1~1'W q''ll fll'Yll'Yltl!U'W fftl'fl 

~oill 

\lll'iH~ 3-16 1mU'UITIU1JfH\fll'j\,J'j1{11Yl'i~~'Ulil'U·Uilau 8 ~11m (Leq. 8 hr) u';nru~u~'llo~-nu 

'lui1~~H1u~,o~if{J~1Ju 

' .... ., 
1;1'01'1-f}'J\,111'111YI 

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 (9:00-17:00 'U .) 84.5 

19/02/68 (9:00-17:00 'U .) 84.2 

23/09/68 (9:00- 17:00 'U .) 84.2 

85.0 

,.I QI Q gJ ~ QI d d Ci] 9,/ ,., 

u '.i~ fllfffl nJff1ff~fllrn"1~fJl.lfirn-:iu N-:Jlll 1rn-:i mm 1 1m~~rnfft1-:J'Vlt1t1lJ i 'l'!~fl\11-:J 

1;-rum~tl'f1"1tl~';i~ tl~l1"1 lfll '.i'l'iN1'W'l'Wll~"1~1'W 'I.J '.i~ fllfl w 1'W~ 13 1l'W11t1lJ 2560 
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120 

100 

80 

60 

40 

20 

0 

dB(A) 

84.5 84.7 84.4 

Leq. 8 hr 

tllfl1fl'll = 85 dB(A) 

84.6 84.3 84.5 84.2 84.2 ............................................................................................................................................................................................................. 

n:n. 65 n.11.65 n:n. 66 fl.II. 66 n:n. 67 n.ri. 67 n.\'I. 68 n.11. 68 

... I Ql.<Q ,., J, QI ,,Q .d i" v i11m11u : u1:::mf'l'nrnn1n,1m11rn:::fJ1Jfl 'HJ-:111Hnu 1·rn~ JJ1m11m:::,1rnm.mwm.1 l!~fl\17~ 

Mi'um~mrnt:i,11:::v:::11c11m1li1~1uh111~c1:::1u u1:::mf'I' tu iu~ 13 i'u11f1JJ 2560 

.cl -~ ,Cl u CV 4 4 ~ 4i" Q A .ct ... ,~~ 
JUYI 3-11 tu1fJ'UlflfJ'UNflfl119l'nil1A1:::~l1.JtfffJ~liHltl 8 '11111.J~ (Leq. 8 hr) 'U111tuvt'l-tflu{l'U91~1'1-t 

' , I .. I ,C .'f u 
'l-t'll1~f1Nl'l-t1.Jlmuil~'U'l-t 
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3.8 

3.8.1 
0 ... 

fll"i~l!UU fll'l 

u1'1I'Yl 11.J~-:i 1S'1.J 11rn'I.J1"'in1 ff0Wlff!U'Yl'I.J~ ~7f1'fl l'i'1m'.i~'.i1\l1'fl'.i:tirnihm:r::; 1:rn (~'fli1 

1.Jflflfl) u1 mu h-:i 1lJ 'lwi1-:i~iim'.i~11il'I.J-:i1'1.J~11.J1lfl~'lrn-:i 1m-:im'.i 1rlB1 '1.J~ 23 n'I.JtmJ'I.J 2568 1'flt.1l'i'1m1 

~'j 1'il1'flm mw lfltl-:J~ ~,Jij illi-:11'1.J i ~ trmf fl'il 1-:i 'l 'U'l/1-:111"1DO'U91-:J l'I.J ~1tlf11 '.i ~'fli-:Jlfl i B-:J1 'flD 'j :tmw lfltl-:J 

fl:tflll (Noise Dosimeter) ~'fli1~'1.lgu'i-:i1'1.J~fl'e)'fl'.i:ttJ:tl1"1l'll-:Jl'I.J 8 i'11m mhu11fli'e)-:Jl]'e)lJll'llf11'.i~ltJ 

1BmfolJfl ~1'1.Jflll:ti'UlfltJ-:J~~l'J'il1'fl 1~ '11'W1tJ~1'fl 1~1iJ'I.J % Dose ~ l 1'il1 'fl~l'\.J1'1.J 2 fff.11'U ti'0 ~'fli1 

'V'l'Ufl-:il'I.JDQ'U91-:Jl'I.J~'fl~ I Ufl:t~'fliTWUfl-:Jl'I.JDQ'U91-:Jl'I.J~'fl~ 2 (i-:ii'l.l~ 3-9) 

3.8.2 
QI Gld ,Q,QJ o d~Qld QI d 

'illflNflf11'j~'j'J'il1'fll :t'fl'Ulfltl-:Jfl:t fllJ (~'fl~11Jflflfl) 1ll'I.J1'1.J 2 fttll'I.J lll '0 1'1.J'Vl 23 fl'I.JtJltJ'I.J 2568 lJ 

Nflf11rn'j'J,J1'fli-:i'l'I.J~l'.il-:J~ 3-17 11'1:t '.iltJ-:Jl'I.JNflf11'j~'j'J,J1lfl'.il :t11'1WnflN'I.J1fl~ 2 

' ,cf QJ QJ q ~ 1V 

till'iH'YI 3-I 7 ~mfll'itil'i1il1Yl'i~Yl1Jlfftl-:Jff:t tnJ (ti!YltilTIJflfH.1) 

' .... ., ., .. ., 
fftllh!Yltil':i1il1YI 1UYltil':i1il1YI 

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

1. ~'1i1Vl'UM7'Wi.Jij'Wi-:rn.,1~'1~ 1 (tJorn-:i •ifo im.11) 23/09/68 

23/09/68 

98. 1 

96.3 

84.6 

84.4 2. ~'1i1Vl'Ufl-:iTUiJ5'u'i-:i1'U~'1~ 2 (~tui'1fl~~'Vli ff'Vll) 

85.0 

ill Vl'i fl 'U 
.... I QI ,Q, g; .di QJ d. d 'l ii ii 
ul::; mffm ll fl1fl'fl mrnf!:tfJ 1.JmB-:im-:i-:11'1.J I rn-:i mm i 1m :t 'fl 'UIM•rn t1'01.J 11~ fl'il7-:J 

1~-frnll~t.1~mrn1:t t1 :tnf!1m1l'i'1-:i1'1.J'1'1.Ju'fif! :t11.J 'l.l1 :t mff w 1 '1.J~ 13 1i'U17flll 2560 

3.8.3 

'il7flNflf11l~'.i1'il1'fll :tirnt1t.1-:ifl:t fl1.J (~'fli11Jflflfl) 'U1 nw h-:i 1lJ ~7'1.J1'1.J 2 mni'.l tiB ~'fli1 

Vlum11.J'l.lijilli-:i1'1.J~'fl~ I 1rn:t~'fli1Vlum11.J'l.lijilli-:i11.J~'fl~ 2 Vl'U17 VlUfl-:17'1.J~ ~ 'fl i -:i~'l.lmru'~1 1'il1'fl1:ti'U 

' ' d \fl i/ GI ,. t'= .c:i iJ ,cl o o QJ d d 

lfltl-:Jfl:tflll l'fll'Uurn7WlfltJ-:Jfl:t flm'0tl'1 :t 96.3 - 98.1 U'1:t llJ'0'U11.Jlfl1'U1W'l11 '.i:t 'fl'UlfltJ-:J!Ufltl~'1'0'fll1'11f11'j 

O ... I QI -=ir. j) ~ OJ d d 'l ii ii 
'Vll-:Jl'U (TWA) ~11.Ju'.i:tf11fffl'j1.Jfl1fl'flf11rnfl :t flllfl'.i'0-:JU'.i-:J-:Jl'U !HM m~Hl'Ul:t 'fllJlfttl-:J'VltJ'e)lJ l'lflfl'ill-:1 

q ., ~ 

1~-frnll~tJ~flB'fll :t t.1 :tnmm'.il'i'1-:i11.J'11.J11'fif! :t11.J 'l.l1 :t mff w 11.J~ 13 1i'U17flll 2560 ~n111'1.J'fl'l"Hn t1:tnfl1 

f11'jl'll-:11'1.J 8'1711m iiri11:ti'UlfltJ-:Jfl:t fllJIU~tl~M'fll1"1fl1'.il'll-:Jl'UilJ1n'I.J 85 l'fl'Ul'Ui'l (m) Vl'U11 iiri1utj'lw1h-:i 

84.4 - 84.6 l'flCUl'Ui'l (m) ~-:il'f-:i 2 m:11i'.1~~11'il1'fliiri1ud'l1.JlflW"l1m~1i111.J~t11'11'1.J'fl u'fi Bd1-:ih~~1mvlu1i'.l'I.J 
~ ., 

m1tl'0-:Jf1'1.JV'I.J~lltJ~'il :tlfl'fl~'I.Jf1'U'V'IUfl-:Jl'U'l"H1fov~-ey'fl m-:i 1m-:im11~i'flm Ear Muff 'l"H'V'IUfl-:Jl'I.Jfl1ll'lri 

l'I.J'IJW:tUgm-:i1mJflfl'I.J ~-:Jflllll'.itHl'flNi'lm :t 'Yl'U'illfllfftJ-:Ji-:ii;ul :t lllW 30 l'fl;l'Ui'l (!ti) lli'l :tfll'fl11 

NM'l':t'Yl'U'il :t t1tj'lm :timh Ufl :t 'Yll-:J 1m-:im1 i~iimrnn'il 
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I 

G\ I c:1 I al _Of <U 

i'W'U1~flNl'WlJlil'WtMuilil1J'W 
Cl 

,J7f1P-H'1f11'j\Pl'J1,J1~'j :::irntra•H1':::ffl.J (~~iTlJflfHl) u1rnu h.:i hJ 't11'W1'U 2 mnu fit) ~~i1 

vn!m1u'l.Jiju1i.:i1u~~~ I m1:::~~iT1'run.:i1uuiju1i.:i1u~~~ 2 iw1h.:i~r-hum,iuo.:i1h1~uu (nuenuu 2568) 

~1'j1.:J~ 3-18 m1:::1u~ 3-12 l'l1J')1 J.:i 2 fftl1U~~'j1,J 1~firi1ti~iumructi'm~ 'j!l'U~n1'11'U~ 1rlm.11m 

llli t11J1viam :::irntra.:im~t1~'1tl~l1"1f11n'11.:J1'U (TWA) ~1l.J'U'j:::f11fl'f1rnff1ff~f1l'j 11'1:::~l.Jfl'jtJ.:JU'j .:J.:Jl'U 
I I I I 

.:!t QJ d d q gJ gJ \ti g/Q.1 d O C, I QJ ,. I QI .c:::! 

!'jtJ.:J mmiT7'U'j :::~ rnffa.:ivwtilJ 11,nrn,11.:i 1~ 'j 1Jl'IHlt1~c1t1~ 'j:::tJ:::11mmn11.:i1u 1uu~c1:::1u u 'j:::f11fl' ru 1'Ul'l ., ~ 

13 nu11fll.J 2560 ~fiT11u~itt'j:::a:::11mmnhnw 8'!T11m firi1'j:::irnti'a.:i1:Y:::ff1Jm~a~"ti~11mmnh.:i1uili 

lf1'U 85 1~;11J'1 (ltl) 11'fitiei1.:i l 'j ~~,l.Jl~tll~'U f11'jtltJ.:Jf1'U'e)'U~'jltJ~,J ::: 1n~~'U f11Jl'lU f1.:J1'U l tttl'tia~ey~ l'll.:J 

'1' lit ji., 'I j/ ., 'I ''I . I"'...,. Ji "" ., 
1f1Hf11'j 1~1l~l11 Ear Muff 1r1l'l'Uf1.:J1'Uff1l.J 1ft 1'U'IJW ::: uo1J~.:Jl'U'VJf1fl'U "lf.:JffllJ1Hl'1~N'1m:::l'l1J,J1 f11ffU.:J~.:J 

i~u 'j:::mru 30 1~;11J'1 (rn) 11'1 ::: m~i1Nc1m ::: l'l1J1l:::ti eiim:::iu~1 1m:::l'll.:i 1m .:Jf11'j i~fimH1n,i 
~ 

vnn-1~ 3-18 1muu1 'nU'UfH'ltn'i~'nil1Yl'i:::~1JIU'U.:JtT:::ln.J (~Yl~1'Utlflt'I) 1ui1.:i~r-lnnnil'UO.:J'Uilil'U'U . . 
' .., "" .., 

1\.IYl\ll':i'Hrlvl 1--- ------r--------1 

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

I . ~~i1vn!1N1u'llBilli,rn..1~~~ I fJtl.!'U'j:::ffl'lf m.:i11J 23/02/65 98.2 84.7 
f--------1------+--------+--------, 

fjtl.!ft1Jfl1'j vli'l,i~ 28/09/65 98.4 84.9 

24/02/66 98.1 84.6 

29/09/66 98.3 84.8 

., "" 
fJtl.!i1flm ,m~:::m 23/02/67 98.0 84.5 

fjtl.!ti.:JifJ 'e)f1'1:J'j 28/09/67 98.2 84.7 

fjtl.!ti.:JifJ 'e)f1'1:J'j 19/02/68 97.9 84.4 

fjtl.!ti.:JifJ 'e)f1'1:J'j 23/09/68 98.1 84.6 

2. ~~\911'Vi,rf1.:Jl'W'UDilli.:J1'1.J~~~ 2 fjtl.!lJW fl'1'LJ'j ::: lffli 23/02/65 96.4 84.5 
1--------------,1------t--------+-------1 

fjtl.!ti.:JifJ 'e)f1'1:J'j 28/09/65 96.6 84.7 

fJtl.!lJW r11'll'j :::Lff1i 24/02/66 96.3 84.4 

., "" 
fJtl.!i1f'lm vr1~:::m 29/09/66 96.5 84.6 

23/02/67 96.2 84.3 

fjtl.!ft1Jfl1'j vli'l,i~ 28/09/67 96.4 84.5 

f.]tl.!ft1J!'l1'j vli'l,i~ 19/02/68 96.1 84.2 

QI &Cl & d 

fjtl.!fl'f1~ft'Vlti ft'Vll 23/09/68 96.3 84.4 

85.0 

,. I QI Q gJ c:i Q,/ d d i j/ j/ 

u'j ::: f11fl'f1rnff1ff~f11'j 1m:::fll.Jmti.:im .:i.:i1u 1rn.:i l.Jl~'jillm :::~rnfftJ.:Jl'lUtllJ r1'1f11l1.:J . ., ~ 

i~fum~t1~'1tJ~'j ::: a :::11mmni1.:i1uhrn'fii'l :::1u 'U 'j::: f11fl' ru 1'W~ 13 'fi'U11fll.J 2560 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-40 MM_S3 : SILAPICHAl/2025/S EP/Cl·IAPTER3.DOC 



~ 
I 

"'" .... 

v1'1n ffOllffV 91/lA 

Noise Dose(%) 

% 

120.000 

... .... "l <::> ... ~ 
'O Ill 00 00 00 00 00 00 ~ 00 ": "l ... .... ... .., 

~ ~ ~ ~ ~ ~ ~ °' 'O -,; 'O -,; -,; -,; -,; -,; 
100.000 ~ ~ ~ ~ ~ ~ ~ ~ 

80.000 

60.000 

40.000 

20.000 -

0.000 

W~Wl1'1'f'llfl~l'UU01m~l'U~A~ I WAl'l1'1'1'11Ml'UU01m~l'U~A~ 2 
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1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method121 

Digestion, Inductively Coupled Plasma Method£2J 

1) 5-Day BOO Test, Azide Modification Methodf2l 

2) 5-Day BOD Test, Membrane Electrode Method(21 

1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodl2l 

Closed Reflux, Titrimctric Methodl2J 

ADMI Weighted-Ordinate Spectrophotometric 

Methodr2J 

1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Methodr21 

Distillation, Colorimetric Methodr21 

Distillation, Colorimetric Methonl1l 

lodomctric Method21 

Colorimetric Methodr21 

1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasrna Methodl7l 

1) Digestion, Direct Air-Acetylene Flame Method21 
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Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method[2J 

1) Digestion, Direct Air-Acetylene Flame Method21 
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1) Liquid-Liquid, Partition-Gravimetric Methodl21 

2) Soxhlet Extraction Meth~d[2J 

Electrometric Method21 

Distillation, Direct Photometric Method£2
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19 Selenium 

20 Sulfide 

21 Temperature 

22 Total Dissolved Solids 

23 Total Kjeldahl Nitrogen 

24 Total Suspended Solids 

25 Trivalent Chromium 

26 · Zinc 

1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method121 

1) lodometric Methodr2l 

2) Methylene Blue Method2l 

Laboratory and Field Methodst2J 

Dried at 180 °cf21 

Macro-Kjeldahl Method121 

Dried at 103-105 °c121 

1) Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation[?! 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculation121 

1) Digestion, Direct Air-Acetylene Flame MethodC2J 

2) Digestion, Inductively Coupled Plasma Met~1 
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SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22/35 •1rnvn1~1nvrn7'1'11 7 uvn 4 (u1t1int1n'l!1) U'll'Wt11~i.nn L'llfllmn:O n1~1t1VjiJ~1t1m 10240 

1mfiyj,f 0-2181-0008, 081-6573909 1mR'l., 0-2181-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J1~'Yl ~hnvhii1 ,hn~ 1.h::'Y11'U.lJil7Lfl"lJ~ 33719/16462 

September 22-25, 2025 

October 1 , 2025 

Unit Method of Analysls 

SAMPLING METHOD 

SAMPLING BY 

Resultv 

Lab-AB 045/2568 

October 3, 2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

22-23/09/2025 23-24/09/2025 24-25/09/2025 

~\Ul::Othl,-111 (TSP) mg/m3 High-Volume Air 0.058 0.063 0.064 0.330 

24 Hours Average Sampler/Gravimetric 

~\Ul::ml.J'll'U.1~L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.034 0.042 0.038 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 Envir Service Co.,Ltd 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

Mining Environment Consultant Co., Ltd . 
.,....,1..,: ~'1 t., 6' "" 6'o"-' 

1J 'it+'t1 3J \-L\1 Lil \-L L THl \-L L3J \-L 't1 ~ el \-L6if ~ LL 't1 \-LG'I 'il1 TI GI 
22/35 'l!!l!Jn1~L'Y1Ym1-n1 7 u.un 4 (U1\Ufl'14TI'lf1) u.'111~'1i'1~mn L'llfl'lmn:il n1~L'Y1VOJ~1'14fl110240 

1miVitf 0-2187-0908, 081-s513909 1m"', 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1.17,;-'Yl flfl1~'lft.l ~111~ th::'Y11\41Jil'lLfl°llrl 33719/16462 

September 22-25, 2025 

October 1 , 2025 

Unit Method of Analysls 

SAMPLING METHOD 

SAMPLING BY 

Resultv 

Lab-AB 046/2568 

October 3, 2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

22-23/09/2025 23-24/09/2025 24-25/09/2025 

q\41l::1Hl'11"13J (TSP) mg/m3 High-Volume Air 0.047 0.050 0.058 

24 Hours Average Sampler/Gravimetric 

q\41l::ElEl'1'll\41~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.034 0.039 0.048 

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 Envir Service Co.,Ltd 

Chompar 

TECHNICIAN MAN 

0.330 

0.120 



Mining Environment Consultant: Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

"'~1..,: ~"'I t, 6' ~ 6'o~ 
1Ji-1:t't1 3J'Mi'1 Lil'Mi L"J"'je)'M,L3J'Mi'n ~ il'Misn'iHL 'n'M>Gl \l'l nf;l 
22/35 '!!aun1~m~n7'f17 7 LLun 4 (li7'1-4tn\4TI'lf1) LL'IJ1~i'T1u 11n L'llt11J1~nt tl n1~mvoJ'l'l7\4fl'l' 10240 

1mfivnf 0-2187-0908, 081-6573909 L'Yl'l'Wl'l' 0-2187-0908 

ANALYSIS REPORT 

September 22-25, 2025 

October 1, 2025 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 047/2568 

October 3, 2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
22-23/09/2025 23-24/09/2025 24-25/09/2025 

~"U.fl::m1,rrn.1 (TSP) mg/m3 High-Volume Air 0.053 0.050 0.065 0.330 

24 Hours Average Sampler/Gravimetric 

~'U.fl::tJEJ.J'lJ'U.1~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.035 0.038 0.051 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 Envir Service Co.,Ltd 

Chomp 

TECHNICIAN MAN 110 



Mining Environment Consultant Co., Ltd. 
""""'1..,.: i;;:'1 t; ~ a., ~oa., 

1J 'il!tfl 3J 'M,'I) L el 'M, L1 'i il 'M,UJ 'Mi fl fl el 'Mi811,HL fl 'M,(;'l ;n n ~ 
22/35 'll!l1Jn'l'~L"nYin1'1'11 7 1.1.un 4 (u11.unun'l!1) l.l.'ll1~~1~lJ1 n L'll9ll.J1~n:il n;~L'nYilJ~1u111 10240 

lmiYin' 0-2187-0908, 081-6573909 Lmt\'11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

,l1"na1i111.i1~ 

16:00 - 17:00 u. 

17:00 - 18:00 "· 

18:00 - 19:00 "· 

19:00 - 20:00 " · 

20:00 -21:00 "· 

21:00 - 22:00 "· 

22:00 - 23:00 "· 
23:00 - 00:00 ,., 

00:00 - 01:00 ,., 

01:00 - 02:00 ,., 

02:00 - 03:00 ,., 

03:00 - 04:00 " · 
04:00 - 05:00 ,., 

05:00 - 06:00 "· 
06:00 - 07:00 ,., 

07:00- 08:00 ,., 

08:00 - 09:00 ,., 

09:00 - 10:00 ,., 

10:00 - 11:00 "· 

11:00 - 12:00 " · 
12:00 - 13:00 ,., 

13:00 - 14:00 ,., 

14:00 - 15:00 ,., 

15:00 - 16:00 "· 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 014/2568 

October 3, 2025 

ulivl ~~1Yli'ti ~1n"' tl1::vnt.11Ti;i n ~,i~ 33719/16462 

L'\.1~'1l-:ILLi~i;i~1'\.ln1n.1'llil"'~ t.1bb'1lt.1~'t'l! i 

0 0 di - - - r' i;J1'l.J~~1 "1! n '1l11J1'1lbil'1l-:I "l -:l '\.l 'l "'~i;J1"'(;1'1 

September 22-25, 2025 

ffl'l1i4i111.i1il: 1finmd1"""'".l',n::u1mh'!. 
22-23/9/2568 23-24/9/2568 24-25/9/2568 

WS(m/s) WD WS(m/s) WD WS(m/s) WD 

0.7 w 0.4 SSW 1.3 ESE 
0.7 WSW i'llJIH1.J - 0.6 ESE 
0.5 w 0.4 WSW i'llJll'~l.J -

i'llJINtJ - i'llJ ll'~ tJ - i'llJll'~tJ -
0.5 SSW i'llJll'~ tJ - i'llJll'~tJ -
0.6 w 0.4 ESE 1.0 ESE 

lillJil~tJ - 0.9 SE 1.4 E 
0.4 WSW lillJll'~ tJ - 1.1 ESE 

lillJll'~tJ - lillJll'~lJ - 1.3 ENE 
lil lJ ll'~tJ - 0.4 E 1.3 E 
lillJ ll'~tJ - 0.8 E 1.4 E 

0.5 WSW 1.3 ENE 1.6 ESE 
lillJ INtJ - 1.5 ESE 1.8 ESE 
lillJ ll'~tJ - 1.5 ESE 2.2 83 

i'IIJll'~tJ - 1.7 E 2.2 ESE 
lil lJil~tJ - 1.7 ESE 2.1 SSE 

0.7 ESE 2.1 E 2.2 SE 
1.0 ESE 2.6 ESE 2.1 E 
0.9 NNW 2.1 E 1.9 ESE 
0.5 SSE 1.9 s 1.6 ESE 
0.6 w 1.7 SE 1.8 E 
0.5 s 1.1 ESE 1.8 SSE 
0.5 w 1.4 s 1.2 s 
0.5 WSW 1.6 s 1.1 ESE 

- I 

~ su\tan1 ct; l ~~a-·~. ~ l <~l 
Chomparechate Chantavebo n , / 

TECHNICIAN MANAGE -> j. ~ d ~~$ 
f/j~/flU,1'>\) 



22/35 'l!1Jun-i~L'l'lYm1'1'11 7 uun 4 (U1Uff1WY1'1!1) U'IJ'H111vuJ1n L'IJt1u1~n:iJ n1~mYi1J'111um 10240 

L'1'17ffYi'1 0-2187-0908, 081-6573909 L'1'17R1'l 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

fil'f 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 
SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Total 

TEST REPORT 

'lJ1m'l ~~1~'DtJ ~1fll?l ih~'Vl1'1.!1J[;l1L~'11~ 33719/16462 

L,_,~'el~LL1fl[;l~1i-,nm.J'llil1?1~'1.!LL'tl'l.!~L'll1J1 

0 0 411111 ., ., .._ r 
[;11'1.J~~J1,n 'tl1LlltlLil'el~ ',~W:ll?lfll,111?1[;1C1 

September 22-25, 2025 

" ulLi;iru~1,!n~~1fY11~'1.J1'Vl'W1"1 

fl113JL71i:UJ (L3J"711mfi) 

a3JL'lJ1 a3.1£i au a3Jhm a3.11humn" 

0.4-2.10 2.10 - 3.60 3.60 - 5.70 5,70 - 8.80 

0 0 0 0 

0 0 0 0 

0 0 0 0 

3 0 0 0 

6 4 0 0 

17 2 0 0 

2 1 0 0 

2 1 0 0 

4 0 0 0 

2 0 0 0 

0 0 0 0 

4 0 0 0 

4 0 0 0 

0 0 0 0 

0 0 0 0 

2 0 0 0 

46 8 0 0 

CLAM (<0.4 m/s) 

Total 

Frequency of calm wind : 17 

Frequency of Calm Wind : 23.61 % 

TEST NO. 

REPORT DATE 

"' t-13.ILt.JU 

8.80 - 11.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Wind 015/2568 

October 3, 2025 

t-13.1 LL 'l" 'l13J 

>11.1 

0 0 

0 0 

0 0 

0 3 

0 10 

0 19 

0 3 

0 3 

0 4 

0 2 

0 0 

0 4 

0 4 

0 0 

0 0 

0 2 

0 54 

17 

71 

;:r 

Chomparechate Chan n 

TECHNICIAN MA ,~ 1,1i,,, 

% 

0.00 

0.00 

0.00 

4.27 

14.25 

27.07 

4.27 

4.27 

5.70 

2.85 

0.00 

5.70 

5.70 

0.00 

0.00 

2.85 

76.93 

23.61 

100.00 
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Mining Environment Consultant Co., Ltd. 
""""1.,: ~~ g., ff "-' ffo "-' 

1J "i ti-YI 3J '"" Lil \.L n "i il \.L L 3J \.L YI ~ il \.L 6lf ~ LL YI \.L GI v 1 0 l?l 
22/35 'lfOun1~L'YIYm7'l11 7 u.un 4 (u1-u.a1-u.T1'l!1 ) LL'll1~~1'1'13J1n L'll~rn~n:tl ffl~L'Yl'l'l:1.J'l'\1-u.m 10240 

1mfivn-f 0-2187-0908, 081 -6573909 lmITT1 0-2187-0908 
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TEST REPORT 
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TEST NO. 

REPORT DATE 
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TECHNICIAN MANAGER 

__ t_ _____ j. _____ .J 

; : EAST : 
I I 

/ 
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_, 
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Wind 016/2568 

October 3, 2025 

WIND SPEED 
(mis) 

D >=11 .10 

- 8.80 - 11.10 

- 5.70-8.80 

- 3.60-5.70 

D 2.10-3.60 

D o.40 -2. 10 

Calms: 23.61% 



Mining Environment Consultant Co., Ltd. 
"'ci,;1.,: lit'1 t, ff ci,; tfoci.; 

u 11.+ri 3J "" rn" n 1 u'MiL3J "ri ~ e1 'Mi61$ i.UL ri 'M>GI ;n n ~ 
22/35 'll!ltm1~mvm;'l'n 7 uu n 4 (u1urnun'l!1) U'U1~-.i1,un n L'UfllJ1~n:iJ n1~mvoJ'l'l1'Ufl1 10240 

1mti'vn1 0-2187-0908, 081-1,573909 1m"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 Measured2 / 

Lmax [ db(A)l 

TEST REPORT 
TEST NO. 

REPORT DATE 

U7li'Yl ~fl1witi ,i1n~ tli::muu~•nfl'llri 33719/16462 

L viliEh'l LL "j~\l,tl~ITTVI n,,-3-1,sit~~\l,LLtl\l.~,'lfil L rl ti ti~ ITTVI n,73-1fi ti ITT1'1 • • 
• o .d ._,,_, A' 

~11Jfl~1,Jn t11L1HlL3Jtl'1 ,J'1V\1~t1~'7~~'1 • • 
September 22-25, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1tritnw-.,.r,..,::111'Yl.J ,,.. 

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

22-23 11\4U1U\4 2568 23-24 l)'U,!J1!J\4 2568 24-25 11\4U1U\4 2568 

56.3 51.6 52.4 
56.0 51.0 52.0 
56.2 54.0 54.6 
56.6 52.7 51.7 
49.5 51.5 51.6 
56.1 53.1 55.4 
50.5 54.3 55.2 
53.2 49.6 53.7 
52.0 48.5 50.5 
49.9 51.3 51.4 
50.2 53.6 50.3 
51.2 53.3 49.7 
50.5 53.0 50.3 
50.3 49.7 52.1 
50.6 52.2 53.6 
50.4 50.8 54.2 
50.6 53.3 52.4 
56.7 52.1 50.2 
53.6 51.2 52.5 
53.2 52.4 52.9 
55.6 54.9 53.7 
53.4 54.6 53.9 
56.2 55.3 54.5 
54.7 55.0 54.9 
53.8 52.8 53.0 
84.3 78.1 82.5 

Remark: 1. 11 ll1fl7f1'U.7::fltJL!iu-., 1fl!J'n\tu U7::n1flfltll.::m7lln17~-.)Ll1fli!llll.L'Vl-.l"J!1qj QUl.J~ 15 ~.fl . 2540 

Noise 04 7 /2568 

October 3, 2025 

Standardl/ 

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

-
-
-
-
-
-

70.0 
115.0 

omp ~ 
~ d 

TECHNICIAN MANAGER -, 11l'Uh1t\ 



22/35 'l!fl!m;~Ll'lVm1'1'11 7 uun 4 (U1\lff1\ITI'l!1) U'll1~\11~mn L'llt11rnn:il n1~mvo.1~1um 10240 

"Lmi'l'irl' 0-2181-0908, 081-a513909 "Lm11,1 0-2181-0905 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m- 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01:00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a .m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a .m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2/ 

Lmax fdb(A)] 

Remark: 

TEST REPORT 
TEST NO. 

REPORT DATE 

lJ~liYl thn~-i!J ,i1n" 1.h::m\UJ9'17Lfl"JJ~ 33719/16462 

L V\lie)-3 LL j~'l,l,£}9'1ITTV\ n773J'J!U"~'l,l,LL£l'l,l,~L'lf~ L ~ £}£} ~ITTV\ n773Jri £l ITT1-3 • • 
o o A""""' A' 

muf1~1,1n £l1L11£lL3J£l-3 ,1,3vi1"£lm"~n • • 
September 22-25, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U1'U.TI1't!J11nn1fiu~l-u.f!l:f11~n,nn~ti,-u.~flf1:1-u.91n 

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

22-23 O\l,U1U\I, 2568 23-24 O\l,U1U\I, 2568 24-25 O\l,U1U\I, 2568 

51.3 48.7 49.3 
52.1 51.5 51.8 
55.0 50.7 51.3 
54.6 47.5 52.2 
56.8 47.8 52.4 
52.4 49.3 52.6 
51.7 50.4 52.8 
50.9 49.4 52.4 
50.5 50.8 52.6 
55.9 50.6 52.3 
57.1 50.5 52.7 
55.5 50.1 47.1 
53.2 49.1 46.6 
50.0 48.0 49.7 
49.0 48.7 47.8 
50.5 52.0 50.3 
50.8 53.0 52.6 
51.9 50.8 52.4 
50.0 50.6 52.2 
53.8 54.0 52.8 
55.2 54.4 53.6 
54.8 54.6 54.2 
55.0 54.8 54.4 
54.6 54.4 54.8 
53.6 51.5 52.1 
82.8 76.3 78.5 

Chomp 

Noise 048/2568 

October 3, 2025 

Standardl/ 

-
-
-
-
-
-
-
-
-
-

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

70.0 
115.0 

~ 

TECHNICIAN MAN 'i 



22135 'l!oun-i~L'1Vm1'1'11 7 u.un 4 {U1'4tl"l\4TI'll1) u.'IJ1~'1i'1~1.nn L'llfl1J1~n:D n1~L'1'r'lll~1\4tn 10240 

1mti''r'ln 0-2187-0908, 081-6573909 1mR11 o-2187-00os 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax f db(A)l 

Remark: 

TEST REPORT 

TEST NO. 

REPORT DATE 

ui,;''Yl fla1~'1ftJ ,1111~ th::muumLa"lJit 33719/16462 

L ~iio--1 LL 7~\Ulfl ITT~mi-3.J'lfU~~ULLElU~l'll'~ L ~ El Eli!Wl~ mi-3.Jri El&iTI'1 
' ' o o A .... Q,,, A ' mua~n-;in El1L1HlL3Jtl'1 ,J'1W"l~Elil7~iHl ' . 

September 22-25, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U1'4Tl1't!)'l"lnaLtiu~l-u~m~mnn~i,-uii,1t1:'l'UflTILQtJ~t, 

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

22-23 11\4tl1U\4 2568 23-24 11\4U1U\4 2568 24-25 11\4U1U\4 2568 

55.2 51.4 53.2 
55.4 55.0 53.8 
55.8 52.4 53.6 
56.2 52.3 54.2 
56.0 52.1 53.8 
53.8 53.5 54.0 
53.3 53.0 54.2 
53.0 52.8 52.8 
52.4 52.6 52.3 
50.7 49.8 48.8 
49 .5 48.4 48.6 
49.2 48.8 47.7 
47.8 48.2 47.5 
46.6 47.7 47.3 
45.4 45.8 46.2 
45.2 47.8 48.3 
52.1 52.4 53.0 
50.9 52.6 53.2 
52.1 52.8 53.4 
53.4 53.0 53.2 
53.8 53.5 53.7 
55.2 53.8 54.0 
55.4 54.2 54.4 
56.0 54.6 54.8 
53.3 52.2 52.6 
81.9 80.6 81.2 

om ar 

Noise 049/2568 

October 3, 2025 

Standardl/ 

. 

. 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-

70.0 
115.0 

sulta111 

,s: 
, ;:t 

e 
,lfS 

TECHNICIAN MANAG "u11it1 



Mining Environment Consultant Co., Ltd. 
ui-~YI 1aJti'1 Li\¾,11'Hl\U3J\¾,t1 flil\¾,6l1~LLYl\¾,Gi' ,l1fl{Pl 
22/35 'lfDUnj~l'l'lvm1'111 7 u.un 4 (U1\4ff1Wl11f1) u.'IJ1~'1i'1'tl1.nn l'llflU1~n:tl fff~l'l'l~iJ'tl1\4fl1 10240 

lmi~,i' 0-2187-0908, 081-6573909 lrm,11 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

u~i'YI fliil1'Yi'lftJ ,hn~ th::m'l,UJfl"Hiil'JJ~ 33719/16462 

L~iia-iLL7~\l.El9ltn~m·n1°lfU~~'"LLE1'U.~L'll'~ 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

• 
o o d "'"" A' 

fl11Jiili:.JT;Jn El1LllEILlJEI-I ,J-!~1~Elm-~flfl • • 
u~L 1 m'JJ m.J LLtl iil-itl,::m'U. u fl1 

September 23, 2025 

17.00 '"· 

MiniMate DS-077 

TRANSVERSE11 

11 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.633 

PEAK DISPLACEMENT (mm) 11 0.00711 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICA11 

13 

0.442 

0.00421 

0.951 

110.0 

LONGITUDINAL 

0.254 

Vibration 017/2568 

October3,2025 

LONGITUDINA 11 

12 

0.697 

0.00807 

~ • 0.,, d I .... ..! A A #:I - I ~ I 

(L1ll'Y11n111JWY1nt111::~1Jf111lJA'U.A::L'YIEl'U.LlJElf111lJL11El1¼111t1 (PEAK PARTICLE VELOCITY, PPV) llt1191-ILLfl 0.254 mm/s) 

Remark : 11 Analyzed Sample by Envir Service Co., Ltd. 



Mining Environment Consultant Co., Ltd. 
AQ.; 1.,: G: '1 '-' tf Q.; tfo Q.; 

tJ ·n+'t1 3J '"" Ul 'M, L"l "H) 'M,L3J 'M, 't1 A el'"~ ,UL 't'l'M,(;l v1 n Gl 
22/35 'lf!lUnj~l't1Vm7'1'11 7 ll[Jn 4 (U1\41.1'1\4TI'1!1) ll'll1~'>11',11l1n l'llfltrnn:u n1~1't1,.IJ~1\4fl1 10240 

1mtiN,i' 0-2187-0908, 081-6573909 1m«-i, 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

1J7~'Yl flGl1~'lf!J ,hn~ 1.h::m'U.Uil'HGl'll~ 33719/16462 

L \l\i'.iEJ'1 Ld~'U.Elil "1\11 mi-3J"1fU~~mLEJ'U.~L'lfi • 
ADDRESS • • d. "" .... - ' muGlm,m El1L11EIL3JEl'1 ,l'1\l\1~El~,~iltl 

q • 

LOCATION 1J7L 1mu1'U. ,1~l),. 1n iLfi !J'1~'U. ri1fmnTrn1'1i1'U. iifl~::1'U.~n 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

September 24, 2025 

17.00 '"· 

MiniMate DS-077 

PARAMETER TRANSVERSE11 

FREQUENCY (Hz) 11 -

PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 

PEAK DISPLACEMENT (mm) 11 -

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER 11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

-

< 0.254 

-
-
-
-

0.254 

Vibration 018/2568 

October 3, 2025 

LONGITUDINAL 11 

-
< 0.254 

-

~. ""d I .... CL!. A A " Ail:: I 

(L13J'Yl1n11lJ'U.'Ylnm,::~1Jf1113J"'"":: L'YlEl'U.L3JElf1113JLi-1El'¼111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1il'1LLil 0.254 mm/s) 

Remark: 11 Analyzed Sample by Envir Service Co., Ltd. 

Chomp 

TECHNICIAN MANA 



Mining Environment Consultant Co., Ltd. 
""~1..: lil:"f t; tf ~ tfo~ 

1J1~YI 3J'M>'l1 Lel'M>L11el'M>L3J'M>YI Ael'M>811ii1LLYl'M>Gl ,nn~ 
22/35 'lf!lU ff}~LrlVini'l'l1 7 u.un 4 (U1\1Wl\lTI'111 ) U.'ll1~-i1~1.11n l'llfl1J1~n:D n1~1nVt11~1\l!l7 10240 

1mfi'Vi,f 0-2187-0908, 081 -6573909 1mlf11 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 

ui,;'ri fl~1~"Jfll ,'hn'11.h::m,u.JmL~"lJ~ 33719/16462 

o o A U .... A ' 

9'111J~~1,in tl1LflOL:1.1£h1 ,l,:l'V\1'1£19'11'1'1fl • • 
' ... ~ A' ..IT 

Uu'1n.i::nm.hWl'fU.'YI Lfl7.,:,m7 

October 2, 2025 

October 3-7, 2025 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysls Result
21 

- Electro metric 7.8 

NTU Nephelometric 2.3 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 480 

mg/L CaCO3 EDTA 405 

Lab-W 033/2568 

Oct 17, 2025 

September 25, 2025 

9:00 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-
-
-

Remark : 11 m~1!1u~mmvni1~1~u (u1::L11ri~ 3) i.J1::mf'lflm::m111m,~.,:,Ln~im.1LL'l'l-.l'Ji1~ o.uu~ 8 VLfl. 2537 
21 .... I A... A.., • Yj ... .. .. ,.J" .., 

'V\El-.lu!)lJ~f111 lJ1~YI LEJ'lh11EJUL11UYI LLEJ'\.l,~ LLfllJEJ11~EJ1 '111n~ 

Chompar 

TECHNICIAN MAN 



Mining Environment Consultant Co., Ltd. 
... a., 1 ..: i;: '1 " tf a., tf O a., 

1J'ilt't1 3J\.li'1 Lel\.li t1'iil\.liL3J\.li't1 A il\.li6lffl LL 't1\.li(;l ,l1fl{P) 
22/35 'llmm1~L11vm1'111 7 LLtm 4 (u11.1tl"l\lTI'l!1) LL'IJ1~-i11unn L'IJ91tn~n:tl n1~L't'lvo.1~11.1m 10240 

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

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 034/2568 

Oct 17, 2025 

ui,;''Yl fi~1~'Jf!.J ~1n~ 1.h::m'\.uJmL~"ll~ 33719/16462 
0 0. -- .-, 

mtJ~~n,in El1L1HlL3JEl-il ,J-ilV\'1~El~7~~fl • • 
I O - .. !' 

tJElt11m~ITT'\.l,n~-il'llVn::t11'Yl'\.l,7Y-I • 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

October 2, 2025 

October 3-7, 2025 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

September 25, 2025 

9:30 A.M. 

Clear 

Item Parameter Unit Method of Analysls Result31 Standard11 Standard21 

1. pH - Electrometric 7.6 7.0-8.5 6.5-9.2 

2. Turbidity NTU Nephelometric 0.33 5 20 

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

4. Total Dissolved Solids mg/L Dried at 103-105 ° C 420 600 1,200 

5. Total Hardness mg/L CaCO3 EDTA 360 300 500 

Remark: 11 1.h::mflm::m1-il'Ylfvrn1m1n13.J'l!1~LLfl::i-1Ln~imJ L~B-il n1'1'\U~'l'limnrn<nLLfl::mmm1hm,11'l!1m1 

H1'1'171Jn17U1l-ilflUi1UITT1177fU.~'JJLLfl::m7U1l-ilflUluL~1l-il;-ilLL1~a113.JL'.UUW~ Vi.fl. 2551 (LnfU.'l1f11'1'\U~~L'l'\3.J1::~3.J) • 
21 1h::mflm::m1-il'Ylfv;rnmm13.J'l!1~LLfl::;,1Ln~a113.J L~o,1 n1'l'IU~'l'limnrn<nLLfl::mmm1lum,11'l!1m1 

H1'1'1f1Jm1u11,1nui1uITT1111rn~"I.ILLfl::m1u11,1nuhL10,1;,1Ln~i113.JL:UUW~ Vi.fl. 2551 (Lnrn<nou1fl3.J~-il~~) 
1 IIJ Ill II 

31 "'El-i1Ufj1J1in17 1J71t'Yl L~U11711UL~Ul'l LLBU'if LLfl1JEl71~1l~ ,hn~ 

Chompa Chanta 

1o'ui1~0 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Mining Environment Consultant Co., Ltd . 
..,....,1,.: Gt"1 t; o' ..., o'o..., 

1J 11:t'YI 3J '"" Lil 'M> n 1 il 'M> L 3J 'M> 't1 ~ il 'M> 61l' ,UL 'YI 'M> Gl ,n O ~ 
22/35 'l!!ltJn1~L't'lVm1'111 7 Ll!Jfi 4 (U1\Ufl\4TI'lf1) Ll'll1~~1mnn L'llfllJ1~n=il n1~L't'1VUJ~1Ufn 10240 

1mfi~,f 0-2187-0908, 081 -6573909 1mR11 0-2187-0908 

ANALYSIS REPORT 

o o A..,."' A.c' 
mrn:un,in EJ1L11EIL3JEh:I ,i.,'J~1"Elm""n . ' - .r ..ir 
1J7L1nl.YfU,'t1 Lfl'l.,'Jn17 

September 23, 2025 

October 1 , 2025 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Resu1t21 

Station 

Lab-AB 048/2568 

October 3, 2025 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Method of Analysis 
Resplrable Dust : mg/m1 

2. lJ1L1nLh-i 13-i (flf\LtU)fn'l ~'4,J~) Gravimetric,NIOSH 0600 0.235 
' 

Standard11 5 

Remark : 11 Notification of Ministry of Interior B.E. 2520, Safety working in environment (chemical) 

21 Analyzed Sample by Envir Service Co.,Ltd 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd . 
.,..., 1..,: Go'\J iJ tf c,., tfo.., 

1.J "iti-YI 3J '"" Lil 'M, t1 '1 il 'M, L3J 'Mi YI ~ el 'M,'lj iHL YI 'M,(fl v1 n ~ 
22/35 'll!llm1~L'l'lvm;'l11 7 utm 4 (U1\4tnWM'l!1) u'll·wl1'll1.nn L'llfl1J1~n:u n1~mvuJ'll1\4fl110240 

1mi~,i' 0-2187-0908, 081-6573909 LmLm 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

U1lf'Yl fia1vii'u ,1111~ th::m'l.ur~,-La'll~ 33719/16462 

L ~i:io-i Ld~uo~ITT~ m,-3J'lfii.~~ULL£Ju~1'1f~ L ~ o £Ji1ITT~m,-3Jri orl1-i 
q • 

o o d ._. ..., A a' 

i11uai:n,in £J1Lfl£JL3J£J-I ,i-1~1il£Jmil~C1 
q q 

MEASURED DATE 

MEASURED INSTRUMENT 

September 23, 2025 

Sound Level Meter Model ACO 

Noise 051 /2568 

October 3, 2025 

Noise Level ( dB(A)) 

Location Interval Time 

Level Equivalent (Leq) Maximum Level (Lmax) 

09:00 a.m. - 10:00 a.m. 84.4 98.6 

10:00 a.m. - 11 :00 a.m. 84.7 98.8 

11 :00 a.m. - 12:00 a.m. 84.9 99.2 

12:00 a.m. - 13:00 p.m. 84.5 98.4 

'U1L"H\l,l1'1laJ 13:00 p.m. - 14:00 p.m. 84.7 98.7 

14:00 p.m. - 15:00 p.m. 84.5 98.5 

15:00 p.m. - 16:00 p.m. 84.7 97.9 

16:00 p.m. - 17:00 p.m. 84.4 98.7 

8 Hours Measurement21 84.2 99.2 

Standard11 85.0 140 

Remark: 1. 1
' 1h::mttm1Jff1a-tim1u.fl::fl1Jfl1lh1LL 1,1,111.4 L~ll\llJ191W1'1.41::iiu LRtJ"~ tJlllJ 1 i f1n.i1" tfifu Lil~ tJflfl lltm: u::L 1f11m1't'i1"1'" l 'l.4LL9ia ::11.4 

• a 'II 

1.h::mfl m 11.4~ 13 nt.17fllJ 2560 

2. 21 ill"tliju1im1u1li't'l Lo'l.4t1f L11rnf1a- h1t1 ,, Co., 

Champa 

TECHNICIAN MAN ui-n 



22/35 'lf!lun1~L'Yl'l'in1't'l1 7 Lltm 4 {U1\lff1Wl1'111) L1'111~'1i,~mn L'llfll.mn:il n-pL'Yl'l'i1J~1ut1"1 10240 

1miViYl' 0-2187-0908, 081-6573909 1mff1"1 0-2181-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

TEST REPORT 
TEST NO. 

REPORT DATE 

1J1,;'Yl fl&l1~-iu ~111.i th::muumLGl"lJ~ 33719/16462 

L ~iio.:i Ld~UO@Hfl~ n11l!'Jfit.i~ULLO\l,~t'Jl'~ L ~ El Oilffl~ m,mi orl1.:i • • 
o O ,d 0.., ~ A c' muae-n,m e11L11ml!o.:1 ,1.:1~1.iom.i.ifl • • 

September 23, 2025 

Noise Dosimeter 

Noise 050/2568 

October 3, 2025 

Position / Name Noise Dose(%) TWA [dB(A)] 

'Vi~n,nuu~m~1'W"il?1~ 1 (~rufWDU 'eln'l~t1) 21 98.1 84.6 

'Vi~n~1-wulju~~1'W"iif1~ 2 (~rul'i'ni~'V\i ~'V\1) 21 96.3 84.4 

~11,11J1'W11 85.0 

).J1111131U1fin111111'l"11'1,1: Complies with applicable Type 2 portions of ANSIS1 .4, ANSI 1.25, IEC 651 and IEC 804. Also complieswith OSHA 

Hearing ConservationAmendment, August1981. 

iJ1,i131u: - i''lbNm~1~1ul1it1'u = 8 i''luN 

- 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 

Remark: 1. 11 1.h:::mflm-11a1a~m-rna:::fimrrn-mi-""1'" L~!l"111~i-~1ui-:::i1.JLtitM~tJ!l1JLiami1"\ii'uL.i.~u~ao~i-:::u:::L1a1mi-ri1-31uluLuia:::1u . ~ " 
1.h:::mfl m 1u~ 13 iru11t111 2560 

2. 21 io-3tJ6u1in17l.J7,;-'Yl LO'l411f L'lf£lf1a ;i1n~ 



' J!=! 

fllrl~U1f1fl 3 



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

' 
1.flfl'Hil'Uflt:wll'Vt8 lfllfl 1'U'1J'l'lflltnfl 1~tltl1 ,,J - .. 

.-----------,---,.,- ~--,--.--.---,--,--.----,---~--.----.---- .-------
,i1m~t1 ! i"l1WJ ftll~tl 8 i1W~ fll!imtl 24 ~1:u~ fl1Hleitl 1 ~8'U ft11;10tl 1 iJ * 

cl'l'.i:Utl'R'll 

Carbon Monoxide (CO) 

Nttrogen Dioxide CN0
2

) 

Sulfur Dioxide (S0
2

) 

, Total Suspended 

Particulates (TSP) 

Particulate Matter 

< !Omicrons(PM-10) 

mg/m; ppm 

34.2 

0.32 

0.78 

30 

0.17 

0.3ii 

- I 

ppm mwml ppm • µg/m
3 

ppm 

10.26 9 i -
\ 

I 
0.30 0.12 

0.33 

0.12 

I
. I 

!. 
I j Ozone (03) 0.20 0.10 I - - - - - I 

: Lead (Pb) - - ! - - - 1.5 I 
i I ! 

mg/m
3 

ppm 

0.10 0.04 

0.10 

0.0S 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Pararosaniline 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

Chemiluminescence 

Atomic Absozrtion 

i L I '-------~__.___ __..i..__'------L.------~__.__ _ _.__~---_____. Spectrometer 

ct 
'n2Jl 

. . 
: th!:fllflflW!:fln'1Jfl:':iff•:m1fi~81JU'l1~'lf1~ ~vtJti 24 'W.ff. 2547 

'H1Jltll'Hl<J "fllL'Q~cJ1'I'UlflfU~ 

' 9/ Y ~ o ,-=l CV c;. .:S. 

: fl11'1111Jl'Ull'U'l-lil~.:Jfl1'l1fll'l.rJtu'Ylfl1llJfl'W 1 'lJ'j'jcJlflltl' ~~lUJll 2.5 ~.:JITT1'l11'11'lWU 

,I 

i.., ________________________ ,,.._:..:,..-------------·---------------



..--------N)!NING ENVIRONMENT CONSUL TAN': CO LTD ., . 

.... ... .., 
vl'tf'Url71il1vl 

.., .... 
1:v11.mm~ [dB(A)J 

< 115 

2. ')~~'IJ1ffV•mi~fJ 24 ~11t~, 1Lc/~4 hrs.) 
--'----------'-----

<70 

"' 2 l.l'U lfl 2J 2540 

w 
V o .. .-=:it, 

'll'Urlll'Ufll'l'Y111'tUJll.:1'11l- tn')fl1'11'U~UJ1'11§1'U ' tlli.!1'11ll'U 

'hiLiiu 115 1,iin.rn(rn) 

(Maximum Sound Level, Lm'.i.'\) 
-

'):;:~'IJLff6.:11~~6 24 ,11 fo~ Lii1fiu 70 1,i.;1'1.Ja(1e) 

) (Equivalent Sound Level, Leq.24 hr.- . 

1~~'t.11nv.:im~v s i1 hi~ 

(Equivalent Sound Level, Leq.8 hrs) 

11i1fiu 75 1~9lma(rn) 

c.. d o,., 

n411Jnl:ll 1'W'Yl 29 1!'W1lfllJ 2548 

I 
i 
I 
I 

I 

I 

i 

I 
I 
I 

i 



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

. 
u a o 4 .Q 

lJlg)'i!lUfl1ll.ltTUtT::l'fl'i>Uillflfll'i'flll'Hl.l'i>~'HU 

' .,; .. .. .., .. .., f'l'Jll.1'1 fl1ll.1111'11fl.:Jfl~lllfl tn1'1lil~ mum f'l1ltll11'110.:Jfl~.fllfl flll'llil~ 
"' d (ih,a1t1mgifl1'Ulti) (iiaiimm) "' d (i°jaanm1~a1u1m (iiaa1i1v11) (l~'JflC)I) (l~'Jfleil) 

l 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

I 1 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~:40 50.8 0.20 

~tll : 'LJ 'jtfllfffl':it'Vl'i 'N'Yli''VW1fl':i1i1'rn'b'79im,::#::it11,i~m.J 'LJ'jtflli'l'11'b'f1~~,~t'Uml11'W~ 291i'W1ltl1J 2548 



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

' 
~l':iHll"~~")~~1Jfnlll~~,itHlit1~llijN1lfl")~YIU~tlUfltl11UOttlUll") . 

' w 

dB psi ...... 
NiUl1Zfl1JfllfWl,iU 

180 3.0 1 m-:nr¾'1.:i1ih.i11w 

170 0.95 m::\Jflff"lu 1my11~fl 

160 0.30 

150 0.095 m:: \Jflll,;"lfllJWff"lU 

140 0.030 fll"J:-lf!~~n1,!flf!'IJ.tll'VH1'1::m1lJtlne~titJ\11flfl1l'til.:i1U'IJe.:itl,::1'l'l!'lff'11i'Jt1llJlfll 
.. i,, (Occupation Safety & Health Administration : U.S. Department of Labor) tltl1J'rn ~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ~1tJ;.:i'c{~~'ii-1unn11111ihi.:i11i'lle.:itl,::1'1'l!'lff'11i'Je1lJ!muelJ111 i~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~1lne1>1tiuf\1'11u~ 11>1ud1,!flfl1'1'11;jt1.:i11i '\Jt1.:itl,::1'l'lf!ff'11i'Jt11lJ!t11 (USBM. TRP. 

78 Safe Level} 

120 0.003 ~1~1im11 ln'llfl"l1;!1i'.JU 8U ,;"llW1J1fl iruiu ~tl n'.l'el.:i1i'.Ju11n,u 1U""] 

120 0.003 ~,~ ii fl i~i'11 fl1l !'el.:ii'i uu 11n::~1 "J: ,:i ~I>)~ ffli! fl?f 'IJfll'Yf lln::,mlJtl {lt)p)fi tl\Jlfl flll 

'li1.:i1u"1Je-:itl,::1'l'l!'lff'l'li'Je1lJ1mv'ellJi'11i"'1umnh.:i1u~mile-:itiu 15 u,~ (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fl 1 tj-:i fl'~~ t,,r fl ?f 'IJ fl Wl II '1Zfl"lllJU'1 tl ~ fi tl\11 fl fl1 l '\11.:j1U 'IJ'el.:itl,:: I 'l'l t'lff'11 f Jfl llJl fl l 

tltllJ11li~ 11rn1,'li1-:i1u~h:m'.le-:i 8 ~"l fo~ (OSHA, Maximum For 8 Hours) 

80 0.00003 

.. 
mn : 1e nm,11,:: fltlll m, ff1JlJu1 2541 "1J11>1rn1,~e-:itiu i:m m::'l'lm1nm, H1,;iti1::1ih11u-numiie-:iui 1m::miie.:ii1u 

1utl,::1'1'lfl'i'l'lt1" fltl-lfllll'l1ii'el.:i1d flllJ'l'l5'YftJ1flrn,w 



I 
I 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

1. 

2. 

3. 

4 . 

5. 

7. 

8. 

i1 nni.rn'i'l::nr (Colour, Odour 

and Taste) 

~orn~ii (T~!llpcrature) .. . 
fl'l1lJllJlJ Olflllll::~n~ 

vcin-i111rn::tna (DO)]/ 

ufo;i (BOD) 

IL Ufln11ontj11 lt1iiYlo111i-f ~'111Jfl 

(Total Col:form Bacteria) 

Lt'Ut1viifontj1JvltHJC1 lt1iil'lv{11 

(Fecal Ccliform Bacteria) 

iu1,m1 (N01) iu,-r:.i,t1 

1ul,mni, 

9. I 116lJ brilo11 (NH,)1uw..i,o 

, ,u 1flll'.l\J 

I 0. 1 Yl'lnH'I (Phenols) 

11. 

12. 

13. 

14 . 

15 . 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

l1tl~1Lfl~ (Cu) 

iimiia (Ni} 

ll ll~fl1Ul'I' (Mn} 

i'~n::ii (Zn} 

llflfl liit11J (Cd) 

(Cr Hcxavalent) 

Pl::n, (Pb) 

1.htlTl,.f~'lfllfl (Total Hg) 

l'fll'lf\l (As) 

i~o11u~ (Cyanide) 

n11iiu,um1i'~n (Radioactivity) 

- flll~~UfH\ttl 

- ti,i'~trl1Jfl1 

l'l'1ni1flfll'N,-ua::a-~{,s'1fliiii 
~ 

fU'lti;ini~ttlJfl (Total 

Orgaoochloiine Pesticides) 

. - -
lf1~1flltfJOUll'WU11u1ma-nhfil~'U 

fllllH 

Ullll'ntlltt\t~i~l:f~" 9\UlflnttU~tll::Ulll 

t)Wlllll~1ttum11liih::lo•nt 11 

th::um 1h-::U1n th::11111 tl1::U1n th::uin 

P20 

P80 

P80 

P80 

I 

C 

lJOJft. 

, d - d 
18:U.l'l.@'UJ 

IOOlln. 

lJOJt'I . 

llJfHfl81l!V'i'I . 

11n1a. 

I 

1i 

1 

1i 

1i 

1i 

'Ii 

ti 

ti 

ti 

ti 

Ji 

1l 

1l 

ti 

ti 

1l 

1i 

1i 

ti 

11 

2 3 

5.0-9.0 5.0-9.0 

~6.0 ~4.0 

1-1.5 :n.o 

':1- S,000 1- 20.000 

J-1 ,000 

5.0 

0.5 

0 .005 

0 .1 

0.1 

1.0 

1.0 

0.005 • 

o.os •• 

o.os 

0 .05 

0 .002 

0.005 

0.1 

1.0 

0.05 

1-4,000 

5.0 

0.5 

0.005 

0.1 

0.1 

1.0 

1.0 

0.005 • 

0.05 •• 

0 .05 

0.05 

0.002 

0 .01 

0.005 

0 .1 

1.0 

0 .005 

I 
I 

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 • 

o.os •• 

0.05 

0.05 

0.002 

0 .01 

0.005 

0.1 

1.0 

0.005 

s 



I 

Cl~'IJ 

23 . 

24. 

25 . 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

UUMcrln1111M~~qR
31 

flllltlll11U,11h:U1T1f10lftl1nh 

ftlnH . ,inm11lf1.h::Tu~" 
,nno t}OUl ll1lilv 

®A 1h::um 1h::um 1h::um 1h::U1tt ,h::inn 

l 2 .'.! 4 

~~TI (DDT) 111 lflmi·111n. l 1.0 1.0 1.0 

1he~;Tiifleal'11 (Alpha-BHC) .. l 0.02 0.02 0.02 

flnfllw (Dieldrin) .. 11 0.1 0.1 0.1 

tinfli-u (Aldrin) .. l 0.1 0.1 0.1 

1eu,i11umfm,:anlfl1tme .. 11 0.2 0.2 0.2 

ti thl fl h~ (Heptachlor 

&.Hcptachlor epoxide} 

ltJlH'l~\.I (Endrin) .. 
~ 'hjim.11Hl91111-nU1~fl1Unm, 

I llll'llHTCUi01'11\ln 

ihn : 1h::mfl'flw::m-l1Jfllltt.::11T1a'allln-t.:'lf1~ uut1~ g (YI.ff. 2537) et1nf!11JT111\Jlul'l,::nwty~d.:1Cl';1J 

ua:: fo111fJtUI11'l'lri~1nf,i ti1J11---t ~'in;j YI.ff. 2535 ,i,H n 1i1u11u1m J1UfJW111'1'1J-t1umni-nf 1Fbtiu 

;j~lJ'l'l1un11n'll'lll1!11JfilJ1 u1Tmh::mtri1hl l?\ll l l l flf)~J~ 16.:i M1'U~ 24 f1lJilll1'U'll 2537 

i-n.nt11t1\il : 11 m,11ti.:1h::LflfllnHi-:nf1~1~u 

s 
. 
. 
. 

-
. 

. 

1.h::ull'lii I M11ri u11a,:nf1YlfJtufl1Y1\l1iirrtnl'l9l11Jlll1J,S,9i1flt'JUl1fl''il1fiJ1i.~t11nn'llmrn']fl'th::111l1 

11a::rr11J1smi'.li.n.h:: 1t'Jw1~e 

1) nm1tllt1fl11ti::u!lntl 1!'lul'ie~Fi,umnh1fo h:'19l11Jtln9irivu 
- ~ - ,.: •a- ., ,l 

2) Ol'i'IJU1UYIU~9l1lJl!'illJ,nfl'IJ6·~rl'~lJ'lf19ll::fl1Jl'1UJlU 

., ,I ... ~ • f 
3) nl'i6l-j'it1\l'i::1J1JUl1f'l"U'IJ6~lllf"f'l~Ul 

Ul:::l.fll1~ 2 Mun 1111n.:tl1~Mfutl1i.:'illflf)'i)fllllJ1J1,nh::un1 ua:::rJllJl:it'll"'UU'i::: lt'Jirul~tl 

I) m1~i.l'lnt111a::unm11flt1Ae~Fi1umnh1it:J htwn1JUn9irfouun::1hum::muml 

,Jfu,J'{ O:tJOU11Y1ll1i11,Jriau 
., .. ., .,: 

2) Ol'i6'-l'iflllll'9lTU1 

3) msvs::11.: . . 
4) m,11tni1m,::ihnr11-nh 

1.h:::1m1~ 3 Muri 1111ri.:tl1~MfoJ1f.:1nnn'i"lmllJ11mh::1t1n un::rr11J1so1~u,Js:: 1t"Jiru1~e 

I) m,~,J111A11a::1Jllm11~vlt>.:r-i1u011'1lw'€tl hflm1Jtlofirfouun::H1um:::tJ1uml 

,Jf m.l'{ ~f1UU11Y1J1J11,Jrieu 

2) Oll!Ol/fl'i 

I 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

th::1m1ii 4 Mun 111-1a.:iJ,~i~fmf1i.:i'1lflfillml1J1Jl•nh::lllY1 m1::trl1Jlrnlrltnh:: 1oiru,~o 
1) rm~li 11lflua::tJliflfl 1flv;i'e.:iR1ttmnhL-i!l hfl9111Jt1t1~rh:ruua::rl1um::mum'i 

,, . 
,Jfo,J~ 'fJnm1vtti1,i1 'hJrlvu 

2) n1'i~9lrfll10llll 

tls::111Y1~ s i~uri ul1n~J,~iA'foJ1i,1111nnllmnn.n:n.h:mn1 ua::n111Trn1i'.hnh:: 1a~ifr~e 

m HUJ\11 fl 1J 

2/t11l1Uflfl11J19ll!lUlUl'l1::i'Ulll1a.:it11th::U1Y1~ 2 - 4 rl1l1fou11a.:iJ1,h::U1Y1~ I W,~u1,J9111J 

lillll'!fl;; lrn::ul1rl,nf11.h::1J1l1~ 5 iiiflll11.lflfll 

3/ ti, DO 11h~mt11'l'11J1r1,11u~1tyfl 

1i tUl.litJr111J1illll'!f19i 

1i, fJUll1~ii,i8'1'1l'il::~tH ili?!.:in11~nn1~ii9lllllil'HJ'lfl~l0\I 3 tHffll'IH'!l;(J?f 

• if1iliim11Jm::~1,111J,tl,ie~ car:o, iiilO\lff)l 100 iinat1i'1niviim 

•• .j',~i1m111m::~1.:iiu11.hm.:i CaCO
3 

1n·..in11 100 iiaiir;i'111'itiam 

C 

P20 

P80 

t .. cJ .,.;. e W 1 : : d ,d t 1 ..i m1vv, 1'bu 1 't1 a1~ 20 111nm, fl 1u1w9l"l<ltll'1'UlVl.:ilfll91Yllfll.Jlll9lnlln'8l.JOt!1'1~6nHl.:i 

fi 1t 1.l<l 11.;u i 'Ylti'Yi so 1nnm,ti1u1w~1ndmf,i.:il111flil101.J111nn'il?f<l1.Jeu1~9ial'dv.:i 

11n.te1. iiaiinfa1iir1, 

llfl . iiaaam 
d .a c=' • 

MPN 1811.'1'1.LC'U . lfltJ Most Probable Number 



,, 
111.Jl @ti. 

'n'lf n ,n11~11J mn 

l~{J-3 fiTM\J'111linLflW~llll::111~1fl71i1.Jl11.::ii'lf1fl1'Iff1'Hl1Jfl71-tltHf1\J 

~l'UU1tilltuf!'IJU?l:::n11ilv.::inuiu1ffl.::ii.::iu1,ili'a1J1Ut.1~}1 

vur. 121d'd'(j) 

,, 
U 

., " a, 0 ,,,, Q GI ,, I 

mu ,ivuu fl'nlV11ViU7fl1tJ11J7'11fl '1tH1t'l'rn11c,:::'Vl~\..llfl11lJlfl1llJtYllJ1Hl'IJ{J.::i'l!'Hl,J7:: 
" ,, ,, 

'U 1'1J1~1clli°.::i'IJ0-3i'J uc,::rn fl'l!'\J l-n'ihh :::ih1 ~ fll'Vl 1n u-n'I t) ~11.J 1'1fl fl11'U 1lJ1'11fl 1.::i ti'lJfl11 u fo Ul-3 

QI d' Q ,,,: " ... ' ... i 
11 c, n I fltu CYi ninc, n hu 1u 1~1n i 11111lJ 1:::n'll 1Lc1 :::t'l'tJ ~flt\' o.::i nu t'l'mu n11w l u ih ~ 11u u ::::u u 

,, 
{)1ff0tll'U7,JflllJfl111Jit.1J.J1flll b (Gl) 1111.::ivn::::11'111Jtyt[~u1111~1c, 'VUI'. ~&'.ls,o ljlJ\J"~11fl1l . ,, 
n l ::::'t'l 11.::i'VI :i'Vi 61 fll 1i l llJ'lf 1~ II c,:::: fi.::i 111~ l, tJ lJ 1 ~ Ufl1LL \J:::: 'U 1'11 v.::i fl tu :::fl 11 lJ fl 11'U 11J 1~1 C, 

t) t) fl 'lh:::: f11 f1n 1'H \.,l ,l'H J fl lfltu 'l'!IL c,::JJ Wl 'I fl 11 i \..ll11-31 'l11 f11'jff111{1Jfl151j o.::i nu~ 1\..1 ff11i11 w 'L'{'ll . . ,, 
11n:::m1iJv.::inu lu1!v.:ifi .::i1L 1~n'v1J1ftuvh1i ~ ~.:i9iv hJil 

" , " ... _t ., d ,rn (j) 'HOflH!flu1::::fl7fYm::V1n.::i~~n111m11J U1JUVI li)ls, ('VUI. jg,&'.dlg,) tHlflfl111 
,, 

m111'lu'Vi1:::11'l!'utyt[~,hm~nn l'U'I'. 12>&:lil,o 
,, " 

-ifo 1s, m1il tHnmhmou vn 1 mrn-:nfo tl 1111,11n 
,, ,, 

(Gl) ~ml 11J1~1cl1'Jfl~{J ~tNHU n-.i'1-nfo~.:Jll~flfl\J1J'U 'c!Yl,r'lJ ,i1nH1~h.1nnc,.:i 'l ,J i1h! {J{lfl11 

b llJ,11 ~1aci11J'U~t\'1i.mrvi111 'Ull1Ha'JJ Vll'lf.l 1vh1il t);!f)'Uii1~tl11rn.1ut:1 fl 1 m,;lJM-.j'l-:itfofll 
, SI , t t ,I 

(ko) iumwihfot11m~1i,o~iuYitjm1ltJt:1~~hn11uinru;,'1-31~u.::i,i::::~o-nH'i1ui 11wvi;i'n.io 
I JI • ., 

1-n'n-.::i fl111J~l1W -.i'1.::i111v.::i1~o~h1.::inuii'1 ,r'U 1 lllfltlltl'U Ofl, 1-f'fll'IY 1JJ 1 L 'U 1J111tu Yi~.::i'li t) . 
"' 

('1l) 'l1..1mw~'l.lvtl1rn,11n~~i.:i1fl1ti.:in-utl1lvHh ~t:1.::i.,;1m'Ut1eun1,1dh..1,r1u'l.Ju·nm,J1mfo • 
'II SI' I I 

U1'lJ1~1tl'l11.J1Lliummi1 Gl&'. L'll\J~llJ,11 tHllJ~uvi11h!ovni1 6) ,1n1.::il1J,l'I 1huiumuHhit1 . 
,, " A " ,, 

t1 ,u ,~1c,~~,l.::iLflHJ .:i~11tl ,i'.io 1 an ~e -ai1n ,u flm.J n1;i1rlu '1171.J uv rnmhm.ietl 1m~1n'l-f1.J1 

i I 9,/ I Q J' .J, I 9/ t I S,I ct, : 

lJ'UtJOfl11 G>&'. lC)f\JflllJ,11 flfJJJ'N'U'Vl 1J'U6tlfl11 ci. fl111-3llJ,lj 11n:::1t:JU'tll'l.l'lJO,J:::,1v.:i1JV11.::i1~lJ1tl'U1 

t:ltlflillfllJ1L1W'liD 
' " ' ' ti 

(ci) l'U mwih1:::1 ::::-hrn11l,,.luu1mmc1i1m111YIOfl1Hlt),l{lt)\Jlfl1{1.:j ~1JU1{1f)fl, ,J 

11~1i'v.::iil ,11.hm.i u l ~11 il u t!'I.Jl l~tiilo.:inu~l ir~.:i'l-f d~~ .::i 'l~;im,.::i 1 tli 'U ,J {I 



11.J1 (i) b 

'Il'l10'1 '1lljL\Jfflfl 

.. ' 
" · .. i" ""'1 '1" 'U8 QI fJWflll'i'\IO.:J'Ul'Ul~ltn11l::: 'l!U'I f'lfi ~ 

li:l<il 'Vit)lUllfllJ 12,~~GI 

(<il) ilTu1~1fl~'1:::i~1B1nt1~a.:J1r!utl1~'1~~Turm11m1:::i-1fJtu~n1Jw:::111nnrnY1fflrnm 

: .a I 4 4 _, ., d4:i 9/ lid .. Q,I ,Q " Q,I : 

'U 11Jl,llfl11 'HHY'l'U 'I 1·1rn1rn 'U 11 Hltl .:Jfl nl'l 'U O .:J'j 5J l'llJ 11'U ll'Unt.11n1J n7'l 11fl11:::11 fl W fl mitu:::'U O.:JU 1 

a w d di""' ... • 11nl'f"Cl1U\.J6Ul'l fl'jlJf1111U'.HHfJWfl1'VilJ1'1'ljl'U lJVfl. 1300 - 2537 (ISO I IEC Guide 25) 11'Hl 

ff tl 1 U '\J ~ fl 'I 1J VI f 'Vi tJ 1 fl 'I tl 1 U 1 vi 1fl1~fl111J L li '\J 'If 6U1111J '11 ~ f) I fl Wet, in fl 1 l II fl::: 11 tl '\J 1 'II~ 
,, 

fll1Jl'l1'Vi01fl'I'U 11Jlfllcl f11M'\Jvl 
,,, . ,, . 

( • "' 1" ""'1 " !'t O 
.... ... "' l!;i,) UlUl vi lcl l'HJ::: 'l! 1J1 fl f1 116 •:a U '\Ji.nm~, fl VI 1J fJ tu fl fllJ tu::: 'Vrn f11 tJ fl l'Vi ll fl ::: fJ W fl fllHU::: 

I J1' 1 JI 

l11.:Jlflij il.i 1iiwmtu'l'16'41flJJ~ .:J~~mJJYi n1'11'\J fl i 1l'\J"111ljl\JU 1Ul'111'lii ,i::: iiul1f1f1 'l~ 'fl ltJUl:::mfl'U 

(QI) 1,ai'a.:J~~nrnni'vw1mtl1111,11n n1Mu" ~tN li 1t11 'l i1 fl n:::l1 l17fJW ti n11 w:::~ 1i:l u Yi 11 
' ., . 

1~oiMij1.Jlmw LlJLO'\JlflW'l'16'4 lfl1J'f!~t'!vl\,ll1J'Vifhl1\J'1 i {hrn 1111j1'\J'U1U1fllfl vi'1:::H'1111nf1 ,~ 

" " .I ,. Vllllu1:::nlfl'\J 

I ~ )} ~ 1 ,,A t/ QI 

(ci) iu nnunihn11J~llUU fll1J'Vl1l'HllmU71Jl,llfl 67\lrl'.:J l11Lm1:::mJW flfllltu:::m~ 

., 4 --=t - c::£'1" 1 SI --- ... .... ,et d d V, • Q "D d 
Ufll11l/LL Ufl Vll 'Hlfl '1 ,ltl1IO~lJ fJ Wfl nllW:::!l'l 7.:JU fll11l /ILUtll'lll tJ LlJlfl'U lflW CV!f11'111Hl'Vll'l11Jl:::ffJJ . ,, 
1111Jvin111u~ Hli'1vu1:::mffil 

~a ci. m1~1~;uY11oiut.iatl1trnrn, 

Q, : 4 ., .e. ! .iii t .di ., 1 

(Ci>) l1M fl111'1 l:::tnt11,l lfl '11 HJ'11Mfll'.i\,l,l ,l~lfl Hl.:itJU'U 7Ulmfl '11rn'l1fl~ fll'j '}jt)1J 
• ,, t ,. JI 

n1 utl 1~n 01J'UtHLf11M?Jtl tl1mv11flvi v ~l u uotl 111 ,~,fl liv niln,1'i111iiu Y1101 uli otl1t11A111 . .. . 
Yi,i:::iiihL'nVflllf}tllflfl1J1Lf1f1 

(l!;i,) fl11 'ii114o~iiun16iuuuJ11J1,ll?l 1~m:::n, LAtJf11'jfl1Utl1iut.iatl1u,,11f1 1M1i 

_J ,cS c!l C'J id ~ Q,I I ,: Q Q ~ 1 , s/~ ,, JI .cl \ti I " f 

)dUf1?161\J 1116fll"lfflfl01U Luumv,~li'b'fl~flUYl'lll vltl '111Jfl'lllJL'IJ1J'U'\J'IJ6.:Jflfl81'\J llJ'IH)Vfl'Jl 

ti. o finnnf JJ~6nlil'l 

W JI t,I f ~,S'\'trSf I '1 
('1l) fllV'\11'~flTrn1utl11u11atl1U1Y11?1\illlJ (19,) 110.:itlflat.l'VH 1 LlJ'U6Vf111 (i)'9) 'U1 m 

JI ,. JI I 

11ti'1t1rn.l 1 iu thJthlJllillflVVfl'Vl.:J\l'U '11l.lflfln'U flflV1'U . : 
oif t1 ti. lfllV~~U'Ul'Ulvll?l 

'JI ' JI ti 

( (i)) ~a--ni',.:i~UflHU '\1ltl;W "11U'U6~Lflf V~t1mh, -n'ff:::Vl,lriV'U 'lrln.:i 1uiut.i 01.l 11Jl'11fl 



111.!1 (i)~ 

'Sl'lffiiHJ1~L'!Jf11:11 

(12>) 'h..1m1~,1i-.11fl10-.1~11J1Y!O'lru~ il:::~O-:J~fl'l10'1~'lhflUOJ1m,11tu:::1-d1-Ufl~0'1t!UJ1nu 
,, ' ~ ' J,I 

i11h:nl ,m~rn, 1-n'111.h.1 l'n ailo-.1nuin M'tl 1 11ltJ1JfHl7lijtJ 1,1,i1mrn.1u t)f11,r 1 hli uuml 11J1flln ,~ 

iu'ti b Olll~fl ,,J,m,11n 

(lil) 110JTu1f11'1~1iini.i11n'1 ~O ·H!flnn11~1v;11Ju~11?t1~1..1111iiv1u111Y1n' 111t1it1~tu 
, v V 

'111J nm lJ'Vlf Yi tnmtl 11Jlfl lfl f1111U fl 1~ t.1r'h11 u:::tl l'IJ tHfltu:::fl'illJOl'S U 11.mrn1 

f -: Y _, _.\ jJ t I J/ I ci I 

nirn,1nnu1.Jflt.111.J1~ 1n,11v11H1m1J1-srn11u -:i ,10-.1tJ,1 nn1.111-:i11,1 nu uo ilU tl-i 1hmrn . . . 
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v , V 
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.. . 

.... ii""'""" 1Jl91'1JlUUllll~ll1't'lil::1'WU'Hllfl I~ 

f!WU fl'tn1,::m-.1 mum Yi 

'lltlfll'l 

ff (Color) 

fl111J~'U (Turbidity) 

fl111Jl1JU01'1-,i,,1 (pH) 

., .. t}Wttn-ww::m,mn.1 

·nun11 

m~n (Fe) 

111J-.1miin (Mn) 

'YHJ~ll'1.:1 (Cu) 

n~n:;ff (Zn) 

<inni,i (S0
4

) 

trnnhi (Cl) 

W\1tlt:l ll'1 (F) 

lu1,trn (N0
3
) 

J. .J mwcr1nnnmnnun::cn.1 

5 ( l1U1Ull'Yicl~W1J-lt1t1tlfli) 

5 (11U1Ufl111J'lj'U) 

7.0-8.5 

' '. .. lfltU'rlfllH'MflYll'11lll::,n.1 

(iic1nni' 11Pinam) 

1iJ,iiu 0.5 

111,iiu 0.3 

1iJ,iiu 1.0 

li.ltiiu s.o 
111,iiu 200 

11.iiiiu 250 

1i.i1iiu o.7 

hhnu45 

m1>Jm-:;,11-.1vf ~111JY1 (Total hardness as CaCO 3) 1iltiiu 300 

m1um::~mm, 1iltn'U 200 
(Non-carbonate hardness as CaCO

3
) 

,H 111tu 111c1m, -rf ~11 u ~~fl:;tnu i II 
(Total dissolved solids) 

mwarit1~ lai.1q-.1q~ 

15 (l1tl1u11Yifl~WlJ- lt1t1oa~) 

20 (11U1Ufl111J~U) 

6.5-9.2 

lflW'fltllf 1Dlli'1q'1 

(iinanfo~nnm) 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 

500 

250 

1,200 



fJNa n11N::~1ih.rrlw 

'iltlfll'i 

tY1rn-y (As) 

hu,luYi' (CN) 

.i:; n1(Pb) 

1.hll'rl(Hg) 

llflrll~UlJ(Cd) 

;nlUU1J(Se) 

u _v .qi .-.ti:4 
tJNl:lfllUM::YIHufllfl1/llllflYll'itJ 

'iltlfll'l 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E.coli 

d • ..; 
1 naicnm 11-u~'Yll 'tnn::au 

(iinnnf ll~Vn91'.i) 

'1V~1lijj 
,, 'l ... 
91fN 1J1J 

~o~1liii 
,, i ... 
910~ 1JlJ 

JI 1 fd 
9HH JJlJ 

,, 1 .... 
916~ lJlJ 

d • .. 
lfltU'nfll11'URYll11U1Z1UI 

)1 I I JI ., ,ca, 

\Hl0f111 2.2 91V'HJU~f1Ulfl'f11'1f'U9111J~'.i 

,, i '"' Yl!H JJ1J 

1nN'tl8\f laug-,1qA 

(iinnf1llJ~Vn91'.i) 

0.05 

0.1 

0.05 

0.001 

0.01 

0.01 
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l1Ul r;,c:J 

!1't'f1\Hl1'111Jfl\Jl 
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ff1'l111Jnm'lv.:inu~1UtT1'Dl'i'Wt{'IILm:::nm'lv.:inulu1tfl.:ia.:i111r1a'v1J1i'luvi'.l,I 9171J1.h'::mffn1:::Y1'1.:afJ91ff11101'UJ 

u u u~ ,.,1g, (Yul le,& <i'. te,) flfln9111Jfl111J LU'Vl'I::'i'7'll'U tyty~ J ,m~m, vt. ff. llll&l!Do ttJJm'i'iJf mJtmtfoinrucyj' 

ffl'Jlil fl ,,J 1111,nn ltt'iimllllmJ'J::ff)J un:::fl'Ortflaf1.:af11Jfffll'Unl'J't'\.l'iuih,1uu 1 rttJn 111\.lrl ~fl'llJfJ lJOll~ rlffl'11J 

i.ivJ 11n,11c1J1l1J'IJU1r1'1JtHuuJ 1m.i1t1 91at1,1 ~ ,.n.li'11iJ1 .:a ,mn 11J 1 iriim1JJ ~ n~fl.:immnm 1 ci YI i 
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' ' ... I .ct, ii 4 4 o., .c:r.. d Clio v 
Vl11Htf1u11tlfl11lelfltf11tftl'Ul't'ltJ'Ufl1UJ\)flVl6-:J'U6-:Jlfl16-:Ji.16Vl11'il1YIUi.l::Vl11'il11fl11::'ttfJWill'Wtf-:Jll1Yli.l6il 

11 tlf11 1\ll1'l'il'lvl 

fl 11\ll1'l'il'lvltltlUll 'Vf0 1flll'l1'1-l1J 11tll fl lf1 

- Tota l Suspended Particulates 

., ., .. 
fll 1 \ll 1-:1 'ii "Jv11t vl 1JIJ;YtJ~ 

- Leq. 24 hr 

~ d !' 
fl11\ll1"J'il "J!fl 11t't'i!lf.l.!.fl l'rt'l-ll 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

tlf.llil 1'Vf 0 lfll fl 1 'l-lfff.ll '1-l U 1tfl t) 1J fl 11 

- Respirable Dust 

- Leq. 8 hr 

- Noise Dose 

<u ;,, a 
fll 1\ll1"J'il "Jvlll1~il'l-lfft l't10'1-l 

- Peak Particle Velocity 

- Frequency 

Peak Displacement 

Peak Vector Sum 

Air Pressure 

4 4 a 
'1Hllfl 10~1Jt) 

- High Volume Air Sampler & Blower 

- No. 2, 2 

- No. 8, 8 

- No. 10, 10 

a a a 
'1101fl 1M1J0 

- Electronic Balance S/N. 17308352 

- High Volume PM- IO Air Sampler & Blower - Electronic Balance S/N. 17308352 

-No.3,3 

- No. 6, 6 

- No. 12, 12 

- Sound Level Meter SIN 82 135 I 

- Sound Level Meter S/N 82079 1 

- Sound Level Meter SIN 82 1068 

- Personal Pump SKC High Flow 

SIN. 1845 

- Sound Level Meter SIN 82 1 173 

- Noise Dose Meter SIN QC8090057 

- Noise Dose Meter SIN QC809006 I 

- Instantel Model Micromate SIN 

MP l4563, UM I 1462 

- pH Meter S/N 293 152 

- Electronic Balance SIN 12285 I 0730 

- Hot Air Oven SIN P790 

- Electronic Balance SIN 12285 l 0730 

- Hot Air Oven SIN P790 

- Electronic Balance 

S/N. 17308352 

MM_S3: SILA PICMAl/2025/SEP/CAL.DOC 



Cus1omer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Seriol#: 

Plate (Delta HJ 

No. Pressure Drop Across Or1flc:e (lnH,Ol 

Positive Negative AH,0 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

18 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

l Slooe Im l 

2 Intercept{ b) 

3 Correlation Coefficient I r l 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-94358 14-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co .. Ltd. 
Dote 

42 Ramlnfhra 14 Yeak 9, Tha Raeng, Bangkhen, Bankok 10230 

Start Time 

TSP No.2 Transfer Standard Type Orifice Stop Time 

TSP No.2 Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Calibration Orifice 
Grasebv GMW QstdSlooe: 

25A Qstd Intercept: 

307N Colibrotion Dote: 

IAI IXI Ill I YI Temporotur• 

(AH,.OiPa/Pridlll..tlaJJ"' Qstd • tt/ml(tA·bll Sample Flow Rote Indication IC• l({fg/P,.,JIT,,.!Tall'12 

lm3/n\in) I tt'tmln I (•K = •C+273) 

2.92194 1.-0126 32.0 31.26 305.0 

3.49578 1.70935 42.0 41.51 305.1 

4.18510 2.04340 52.0 51.39 305.0 

4.79431 2.83868 58.0 57.32 305.1 

5.47716 2.66954 62.0 61.28 305.1 

Average 305.1 

2.0635 Linear Eauation ,. 
-0.03151 Set Point Flow Rrate { X) {m3/min) 1.1 33 r 

September 11, 2025 

11 :20AM 

11 :45AM 

Mr.Pasagorn Samol 

l .29243 

-0.01962 

14-Dec-24 

110rometr1c Start Stop 

Pressure MelOf MelOf 

(mmHg) 

760.0 11:20 

760.0 - -
760.0 -

760.0 - -
760.0 - 11:45 

760.0 

0.982631 Pstd{mmHgJ 760.0 

0.99127746 TNTP 298.0 

0.99993 Final Set Flow Rate " I I l 0 fPo/Pstdl•fTstd/Tol 0.976857012 

Qstd-lC 

C=IPa/Pstdl'llstd/TaJll().5 0.98836077 

y = 24.338354x - 1.058385 

R' = 0.960108 

Qstd (m3/mln) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 
Approve by : ~ 

MR, PASAGORN SAMOL 



Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plole {OeltoH) 

No. Pressure Drop Across Orifice {inH2')) 

PosUlve Negative dH,(l 

5 1.9 1.8 8.7 

7 2.8 2.8 12.6 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

1 Slope (ml 

2 Intercept( b) 

3 Correlation Coefficient I r I 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok l 0230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co .. Ltd. 
Date 

42 Ramlnthra 14 Yeak 9. Tha Raeng, Bangkhen, Bankok 10230 

Start Time 

TSP No.8 Transfer Standard Type Orifice Stop Time 

TSP No.8 Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW QstdSlope: 

25A Qstd Interc ept : 

307N Calibration Dote: 

IAI IX I Ill I YI Temporature 

lt.H.OIPa/P..JIT.,.!TalJ"' Qsld • 11/mJIIA·bll Sample Flow Rote lndlcotlon IC• llifg/P11d)(T1dla)J 1n 

I m3/mln) (N'/min) (•K • •C+273) 

2.921 94 1.43126 32.0 31.26 305.0 

3.50136 1.71205 42.0 41.51 305.1 

4.18510 2.04340 52.0 51.39 305.0 

4.79431 2.33863 58.0 57.32 305.1 

5.47894 2.67040 62.0 61.28 305.l 

Average 305. l 

2.0635 Linear Ea uation ,. 
-0.03 151 Set Point Flow Rrate ( X ) (mJ/min) 1.1 33 r 

September 10, 2025 

10:50AM 

11:15AM 

Mr.Pasagorn Samol 

1.29243 

-0.01962 

14-Dec-24 

lkl!om.111<; Start Stop 

Pressure Meler Meler 

(mmHg) 

760.0 10:50 

760.0 

760.0 -
760.0 -

760.0 - 11:15 

760.0 

0 .982631 Pstd(mmHgl 760.0 

0.99 127746 TNTP 298.0 

0.99993 Final Set Flow Rate = 11 I 0 (Pa/Pstdl0 1Tstd /Tal 0.976857012 

Qstd-lC 

C=IP0/Psldl•1Tsld/Tal /\Q.S 0.98836077 

y = 24.347275x - 1.093956 

R' = 0.960131 

Qstd (mJ/mln) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 

Approve by : (ftf:f~--<2._­
MR. PASAGORN SAMOL 



Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate IDe!taH) 

No. Pressure Drop Across Orifk:e (lnH~) 

Positive Negative AH,() 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

1 Slooe Im l 

2 Intercept( b J 

3 Correlation Coefficient I r I 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co.,Ltd. 
Date 

42 Ramlnthra 14 Yeak 9, Tha Raeng, Bangkhen, Bankok 10230 

Start Time 

TSP No.10 Transfer Standard Type Orifice Stop Time 

TSP No.10 Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Calibration Orifice 
Groseby GMW Qstd Slope: 

25A Qstd Intercept: 

307N Calibration Dote:. 

'"'' IX) Ill I y I Temparoture 

(AH,01Pa/P.,,)IT...,'Tal)"2 Qrid • (I /m)IIA-b)) SOmP'• Flow Rote Indication IC•IIU'll/P..,)IT...,'la))'12 

I m3/mln I I tt 'imln I 1•ic • •c+273J 

2.92r:Yl7 1.43045 32.0 31.26 305.0 

3.49997 1.71138 42.0 41.51 305.1 

4.18393 2.04283 52.0 51.39 305.0 

4.79431 2.33863 58.0 57.32 305.1 

5.47894 2.67040 62.0 61.28 305.1 

Average 305.1 

2.0635 Linear Eouotion ,2 

-0.03151 Set Point Flow Rrote ( X J (m3/min) 1.133 r 

September 10, 2025 

10:20AM 

10:45AM 

Mr.Posogorn Somo! 

1.29243 

-0.01962 

14-Dec-24 

8arometric Start Stop 

Pre,sure Mete, Meter 

lmmHg) 

760.0 10:20 

760.0 -

760.0 -

760.0 

760.0 - 10:45 

760.0 

0.982631 PstdfmmHg) 760.0 

0.99127746 TNTP 298.0 

0.99993 Final Set Flow Rote= 11 I 0 IPo/Pstd)• fTsld/Tol 0.976857012 

Qstd-lC 

C=IPa/Pstd)•(Tsfd/Ta)A0.5 0.98836077 

y = 24.329178x-1.047069 

R' = 0.960118 

Qstd (m3/min) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KlmSAK JANSANGWATTANA 
Approve by : (ftf::,~ 

MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PM 10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sampler Number 

Motor Seria l Number 

Recorder Seria l Number 

Manufacture: 

Model: 

Serial# : 

Plate (Delio HJ 

No. Pressure Drop Across Orifice llnH2O) 

Positive Nega tive AH,O 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3 .9 17.9 

13 5.3 5.2 23.S 

18 6.4 6.3 30.7 

linear Regresstion Y ON X : Y= mx + b 

1 Slooe Im I 

2 Interc ept( b) 

3 Correlation Coefficient I r I 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
Date September 11 • 2025 

42 Rc;,mlnlrc;, 14 Y9c;,k 9, ThQ Ro9ng, 8Qng Khen, 8QngkQk 1()2:$() 

Start Time 8:30AM 

PM10 No.3 Transfer Standard Type Orifice Stop Time 8:55 AM 

PMl0 No.3 Calibrator Model 25A 
Person Mr.Pasagorn Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW Qstd Slope: 1.29243 

25A Qstd Intercept: -0.01962 

307N Calibration Date: 14-Dec-24 

( A) IX I fl) I YI Temporoture Borometric Siert Stop 

f4H,0fPo /P,..J(T,.,!lo)1 "' Qsld • 11/m)lfA-b)) Somple flow llole Indication IC• l fjfg/P,..Jf1,.,!lo)1 'n Pressvnt Meler Meler 

(m'/min) !ft1/min) 

2.91682 1.42878 32.0 

3.49567 1.70929 42.0 

A.18379 2.0'4276 52.0 

4.79110 2.33707 58.0 

5.47876 2.67031 62.0 

2.0635 Linear Equation 

-0.03151 Set Point Flow Rrote I X) (m' /min) 

0.99993 Final Se t Flow Rate = I I I 

Qstd-lC 

MR. KITTISAK JANSANGWATTANA 

31.26 

41.51 

51.39 

57.32 

61.28 

Average 

1.133 

0 

l"K = 'C+273J fmmHg) 

305.0 760.0 8:30 -

305.1 760.0 

305.0 760.0 - -
305.1 760.0 -
305.2 760.0 8:55 

305.1 760.0 

r' 0 .982631 Pstd(mmHg) 760.0 

r 0.99127746 T...,.p 298.0 

IPo/Pstdl• ITstd/Tol 0.97 6792972 

C•IPa/Pstdl'ITstd/Talll0.5 0.988328373 

y = 24.299403x - 0.961604 

R' = 0.960109 

Qstd (m3/min) 

Approve by : (')f5~ 
MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PM 10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate !Delta H) 

No. Pressure Drop Across Or1ffce (lnH2O) 

Positive Negative AH,() 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.8 

Linear Regresstion Y ON X : Y= mX + b 

1 Slooe Im l 

2 Intercept( b) 

3 Correlation Coefficient Ir I 

Result 

IC(CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO .. LTD. 
Date September 11. 2025 

42 Rqmlntn;r 14 YtQlc 9, Th(I Ra,ng. 89ng Khtn. 8Qnglcolc 1023() 

Starl Time 2:00PM 

PM10 No.6 Transfer Standard Type Orifice Stop Time 2:25 PM 

PM10 No.6 Calibrator Model 25A 
Person Mr.Pasagom Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW Qstd Slope: 1.29243 

25A Qstd Intercept: -0.01962 

307N Calibration Date: 14-Dec-24 

I A ) IX) fl) Iv l Temporoture 8orometric S1art Slop 

IAH,OIPo/P,..,)IT,.,rra))'n Qstd • I 1/m)IIA-b)) Sample Flow Rote Indication IC • 1\jfg/P,..,)!T,.,rral)'n P,euure Meler Melo, 

fm1/min) (tt3/min) 

2.91515 1.42797 32.0 

3.49287 1.70794 42.0 

A. 18146 2.04163 52.0 

4.79314 2.33806 58.0 

5.48055 2.67118 62.0 

2.0635 Linear Eauation 

-0.0315 1 Set Point Flow Rrate ( X ) (m3/min) 

0.99993 Final Set Flow Rate = I I I 

Qstd-lC 

• 

MR. KITIISAK JANSANGWATIANA 

31.26 

41.51 

51.39 

57.32 

61.28 

Average 

l.1 33 

0 

'"" • "C•273) lmml<g) 

305.0 760.0 9:30 -
305. l 760.0 -

305.0 760.0 -
305.1 760.0 -

305.2 760.0 9:55 

305.1 760.0 

,. 0.982631 PsldlmmHal 760.0 

r 0.99 127746 TNTP 298.0 

!Pa/Pstdl* !Tstd/Tal 0.97 6792972 

C• IPa/Psldl' ITsld/Ta lA0.5 0 .988328373 

y = 24.251676>< • 0.857336 

R' = 0.959853 

Qstd (m3/min) 

Approveby : ~~ 
MR. PASAGORN SAMOl 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PMJ0 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate (Dello H) 

No. Pressure Drop Aero» Orifice finH2O) 

Positive Negoltve AH,() 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion YON X : Y= mX + b 

1 Slope( ml 

2 Interc ept( b I 

3 Correlation Coefficient I r I 

Result 

IC(CFM) 

80.00 

60.00 

40.00 

20 .00 

0 .00 

- - -

ENVIR SERVICE CO., lTD. 
Date September 11. 2025 

42 IIQmlnfn;i 14 Yi,Qlc 9, ThQ R911ng, BQng Kh11n, 8Qnglcolc 1()2J() 

Start Time 9:00AM 

PMlONo.12 Transfer Standard Type Orifice Stop Time 9:25AM 

PMl0No.12 Calibrator Model 25A 
Person Mr.Pasagorn Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW QstdSlope: 1.29243 

25A Qstd Intercept: -0.01962 

307N Calibration Date: 14--Dec-24 

(A) IX I (I) I V I Tempo,oture Barometric Start stop 

(4H2')!PaJP,icJIT,Jfo)l 112 Qsld • (I /m)l(A-b)I Som~ Flow Rate Indication IC • l~P,.,J(T,,./lo)) 'n ......... Moler Moler 

lmJ/min) fffl/min) 

2.91850 1.42959 32.0 

3.49427 1.70862 42.0 

, . 18263 2.0,220 52.0 

4.79314 2.33806 58.0 

5.47876 2.67031 62.0 

--

2.0635 Linear Eauotion 

-0.0315 1 Set Point Flow Rrote ( X ) (m3/ min) 

0.99993 Final Set Flow Role = I I I 

Qstd-lC 

• 

• 

MR. KITTISAK JANSANGWATTANA 

31.26 

41.51 

51.39 

57.32 

61.28 

Average 

1.133 

0 

(-K • -C:+273) (mmHg) 

305.0 760.0 9:00 -

305.1 760.0 

305.0 760.0 -

305.1 760.0 - -

305.2 760.0 - 9:25 

305.1 760.0 

r' 0.982631 Pstd(mmHg) 760.0 

r 0.99 127746 TNTP 298 .0 

IPoiPsldl' ITsld/Tol 0.97 6792972 

C• (Po/Psld)'(Tstd/To)II0.5 0 .988328373 

y = 24.295999x - 0.957368 

R' = 0.959885 

Qstd (m3/min) 

Approveby : ~ 
MR. PASAGORN SAMOL 
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NSC-TISI-TIS 17025 
CALIBRATION 0224 CALIBRATION CERTIFICATE 

Issue Date 
Location 
Customer Name 

Equipment Name 
Manufacturer 
Model 
Serial No. 
ID No. 
Weighing Capacity 
Resolution 
Received Date 
Condition of Calibrated item 

Callbratlon Date 
Ambient Temperature 
Relative Humidity 
Atmospheric Pressure 
Procedure Used 

Reference Standard 
Instrument 

Weight Set E2 (1 kg to 1 mg) 

20 August 2025 

\1£h1LA~O'lltll'1 

Envir Service Co., Ltd. 

42 Raminthra 14 yeak 9 The Raeng, 

Bangkhen,Bangkok10230 

Electronic Balance 

ACZET 

CY224 
17308352 

220 

0.0001 

g 

g 
17 August 2025 

Good 

17 August 2025 

( 25 ± 10) °C 

(50±30) % 
( 1010 ± 30) mbar 

Certificate No. : 17SB0444 

Job No. : 00018433 

This calibration was conducted by using in-house calibration 

procedure number CP-B01-01 based on UKAS LAB14 

Serial No. Certificate No. I Traceability Due Date 

3HZ8 1503039S I TCS 7-Mar-2026 
This certification is traceable to the International System of Unit. 

Calibrated by Approved by : Mr.Nirud Runggud 

Calibration Engineer Mr.Pramote Ramrong 

Laboratory Manager 

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 

Calibration Laboratory Department. 

OKSH (Thailand) Limited 

Technology 

141/12 Moo 1, Tambon Payom, TICON Logistics Park (TPARK WANGNOI) Phaholyothln Road km. 55.5, Wa119nol District, 

Phra-nakom Sri Ayutthaya 13.170 Phone 0-2301 -7208, Fax: Q-3579-9832, E-mail: lab17025.tec@dksh.com 

Think Asia. Think DKSH. 

PAGE 1/2 



chn y 

Result of calibration · Before adjustment 

Applied Weight Balance Reading 

g g 

100.0000 100.0015 

200.0002 200.0028 

Correction Value 

g 

-0.0015 

-0.0026 

.DKSH . 

Certificate No. : 17S80444 
Job No. : 00018433 

Uncertainty Coverage Factor 

(±g) (k) 

0.00020 2.05 

0.00032 2.00 

Result of calibration : After adjustment of external calibration function is 200 g 

1. Repeatability (n = 10 number of measurement) 

Nominal Value Standard deviation of reading 

g g 

200 0.00007 
Fron! 

□ 
Front 

IT) 
Front 

□ 
2. Departure of indication from nominal value Figure A.1 

Applied Weight Balance Reading Correction Value Uncertainty Coverage Factor 

g g g (±g) ( k) 

Unload 0.0000 0.0000 0.00013 2.09 

1.0000 1.000'0 0.0000 0.00013 2.09 

5.0000 5.0000 0.0000 , 0.00013 2.07 

10.0000 10.0001 -0.0001 0.00013 2.07 

20.0000 20.0000 0.0000 0.00013 2.06 

60.0000 60.0000 0.0000 0.00020 2.05 

80.0000 80.0000 0.0000 0.00020 2.00 

100.0000 99.9999 0.0001 0.00024 2.00 

120.0000 119.9999 0.0001 0.00030 2.00 

160.0001 160.0000 0.0001 0.00032 2.00 

200.0002 200.0001 0.0001 0.00032 2.00 

3. Eccentric or off-centre loading (Figure A.1) 

Nominal Value 50 g 

Position 1 Position 2 Position 3 Position 4 Position 5 

Off-Centre 0.0001 -0.0001 -0.0001 -0.0002 

Maximum difference between off-centre loading = 0.0002 g 

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

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%. 

-END-

Think Asia. Think DKSH. PAGE 2/2 
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SCARLET I TECH 

CERTIFICATE OF CALIBRATION 3519 

NO. 20250609068 

Name of Product: Sound Level Meter 

Model: ST-11D 

Serial Number: 821351 
Specification: Class 1 

Conclusion: Pass 
Date of calibration: 2025-06-09 
Due Date: 

2026-06-08 

Calibrated by: 

I. This report certifies that all calibration equipment used in the test is traceable with the internal !S09001 procedures and meets all specification given in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. 

II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary Inspection: OK 

2. Type & serial No. of Microphone: AWA14425-49223 

3. Adjustments to indicated sound levels: 

Type of Ci!libriltor B&K 4231 
Sound Pressure Level 94.0 dB 

4. Measuring up limit: ~dBA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz 
A C z frequency /Hz 

A C z 

10 -70.2 -14.6 -0.8 1000 0.1 0.0 0.0 

20 -50.2 -6.0 -0.2 2000 1.3 -0.1 0.0 

31.5 -39.4 -2.9 -0.2 4000 1.2 -0.7 0.0 

63 -26.1 -0.8 0.0 8000 -1.1 -3.0 0.0 

125 -16.1 -0.1 0.0 12500 -6.0 -7.9 -0.1 

250 -8.6 0.0 0.0 16000 -11.7 -13.7 0.0 

500 -3.2 0.1 0.0 20000 -23.8 -25.8 -0.2 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

7.5 dB(A) 

7. F&S Wei(hting 

Rate olthe F weighting decrease (dB/s) 

Rate of the S weighting decrease (dB/s) 

Deviation of F &S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

9..6 dB(C) 

Max error at lOdB steps upper reference sound level b.1 di':! 

Max error at ldB steps within SdB of the upper limit linear operating range~ dB 

Ma,x errcr a,t lOdB steps Mtow reference sound level Q.l dB 

Max error at :I.dB steps within SdB upper the tower limit linear operating range 0.1 dB 

9. Tone burst response (A Weighting) : 

.15.4 dB(4} 

35.3 

4.4 

-0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax-LA LASmax•LA 

500 0.0 

200 -1.0 

·4 -18.1 

0.25 -~7.1 

10. Peak c sound level (SOOHl) 

Cyde Qne cycle. nominal value 

l.Cpeal<·l.C(dB) 3.4 3.5 

11. Overload ·1ndh:atlon: 'Pass 

12. Statistical analysis function 

Sweep signal maximum indicated sounl:1 level: 112.8 dB 

Sweep amplitude: ~ dB 

Scan cycle time: 60 S; Measurement periqd: ~ S. 

Items Measured value/dB 
... 

Ueq,T 103.l 

"4.0 

-7.4 

-26.9 

I 

Positive half nominal value 

2.3 2.4 

Theoretical calculated 
value/dB 

103.2 

LAE·LA LAeqT•LA 

- 2.9 - 7.0 

-6.9 -7.0 

-26.9 -7.0 

-~6.0 -7.0 

Negative. half no.minal value 

2.3 2.4 

Error/dB 

0.0 



LS 110.8 110.8 0.0 

Lio 108.8 108.8 0.0 

LSO 92.9 92.8 0.1 

L90 76.9 76.8 0.1 

L95 75.0 74.9 0.1 

Uncertainty of measurement resu lts: 0.4 dB (k=2) 

Environment conditions:· 

Air temperature: ...1i_ 0( 

Relative humidity: 60 % 

Static pressure: 101.8 kPa 

Reference equipment used in the calibration: 

Description: Mode.I Serial No. Expiry Date Traceable To 

·Mkropbone B&K4191 2929405 2025"-12-l S NML 

Multi fu11ction sound calibrator B&K4226 2288444 2025-10-15 CIGISMEC 

Signal generator 0S360 33873 2025-10-15 CEPREI 

Test specifications: 

1. All Scarlet's Sound level Meler has been calibratell in accordance with the requirements as specified in ISO 17025 and the lab 
calibration procedure 5MTP004-CA-152. 

2· The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
3. equivalent capacitance within a tolerance of ±20%. 

The a,coustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pressure responses of the Sound Level Meter. 

References: 

IEC 61672-3 Sound Level Meters Part 3: Periodic tests 
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SCARLET I TECH 

CERTIFICATE OF CALIBRATION 351!) 

NO. 20241213111 

Name of Product: Sound Level Meter 

Model: ST-210 

Serial Number: 820791 

Specification: Class 2 
Conclusion: Pass 
Date of calibration: 2024-12-13 
Due Date: 

2025-12-12 

Calibrated by: 

I. This report certifies that all calibration equipment used in the test is traceable with the internal 1SO9001 procedures and meets all specification given in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. 

II. This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary inspection: OK 

2. Type &serial No. of Microphone: AWA14421A-000378 

3. Adjustments to Indicated sound levels: 

Type of Calibrator B&K 4231 
Sound Pressure Level 94.0 dB 

4. Measuring up limit: 138 dBA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz A C z frequency /Hz 
A C z 

20 -50.5 -6.1 -0.1 1000 0.0 0.0 0.0 

31.5 -39.4 -3.1 0.0 2000 1.2 -0.1 0.0 

63 -26.3 -0.8 -0.1 4000 1.1 -0.8 0.1 

125 -16.1 -0.1 0.0 8000 -1.1 -3.1 0.1 

250 -8.6 0.2 0.0 12500 -11.1 -13.l 0.1 

500 -3.3 0.0 0.0 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

"2~.l dB(A) 

7. F&S Weig_hting_ 

Rate ofthe F weighting decrease (dB/s) 

Rate of the S weighting decrease (dB/s) 

Deviation of F&S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

26.3 dB(C) 

Max error at lOdl:! steps upper reference sound level 0.1 dB 

Max error at ldB steps within 5dB of the upper limit linear operating range 0.0 dB 

Max error at lOdB Sti'!ps below refi'!rMce souna level 0.1 dB 

Max error at ldB steps within 5dB upper the tower limit linearoperating range OJ: dB 

9. Tone burst response (A Weighting): 

34.9 dB(~ 

34.6 

4.3 

-0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax•LA LASmax-LA 

500 0,0 

200 -1.0 

2 -18.1 

0.25 -~7.1 

10. Peak C sound level (SOOH?) 

Cyc_le One cycle. nomina! value 

l'Cpealc~U:(dB) 3.4 3.5 

11. Ollerload lndlcat1on: Pass 

12. Statistical analysis function 

Sweep signal maximum indicated MIJnd level: 123.0 dB 

Sweep amplitude: ~ dB 

Si;.an cycle time: 60 S; Measurement period: Mill, S. 

-4.0 

-7.4 

-26.9 

I 

Positive half no.minal value 

2.3 2.4 

LAE·LA 

"-2,9 

-6.9 

-26.9 

-~6.0 

Negative half 

2.3 

LAeqT•LA 

~7.0 

-7.0 

-7.0 

-?.O 

no.minal value 

2.4 



Items Measured value/dB. 
Theoretlcai calculated 

Error/dB value/dB 

LAeq,T 113:3 U 3.3 · 0.1 

LS 121.0 121.0 0.0 

LlO 119.0 119.0 0.0 

LSO 103.0 103.0 0.0 

L'90 -87.1 -87.0 0.1 

L95 85.1 85.0 0.1 

Uncertainty of measurement results: 0.4 dB (k=2) 

Environment conditions: 
Air temperature: ~ 0 c 
l'{elative humidity• 60 % 

Static pressure~ 101,.8 kPa 

Test specifications: 

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
'Calibration procedure SMTP004·CA·1S2. 

2· The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
3. equivalent capacitance within a tolerance of ±20%. 

The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pressure re·sponses of the Sound 'Level Meter. 

References : 

IEC 61672·3 Sound Level Meters Part 3: Periodic tests 
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SCARLET I TfCH 

( k+lfbt ei...t I ~•••w, 

CERTIFICATE OF CALIBRATION 351' 

NO.20250325131 

Name of Product: Sound Level Meter 

Model: ST-21D 

Serial Number: 821068 

Specification: Class 2 

Conclusion: Pass 
Date of calibration: 2025-03-25 
Due Date: 

2026-03-24 

Calibrated by: 

I. This report certifies that all calibration equipment used in the test is traceable with the internal 1S09001 procedures and meets all specification given in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. 

II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary inspection: OK 

2. Type & serial No. of Microphone: AWA14421A-000208 

3. Adjustments to indicated sound levels: 

Type of Calibrator B&K 4231 
Sound Pressure Level 94.0 dB 

4. Measuring up limit : ~BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting / dB 

frequency /Hz A C z frequency /Hz 
A C z 

20 -50.4 -6.1 -0.1 1000 0.0 0.0 0.0 

31.5 -39.4 -3.1 0.1 2000 1.2 -0.1 0.0 

63 -26.3 -0.8 -0.1 4000 1.1 -0.8 0.1 

125 -16.1 -0.1 0.2 8000 -1.1 -2.9 0.1 

250 -8.6 0.0 0.1 12500 -11.1 -13.0 0.2 

500 -3.3 0.0 0.0 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

27.4 dB(A) 

7. F&S Wei(hting 

Rate oHhe F weighting decrease (aB/s) 

Rate of the S weighting decrease (dB/s) 

Deviation of F &s 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

30.4dB(C) 

Max error at l0dB steps upper reference sound level 0.1 dB 

Max error at ldB steps within SdB of the upper limit linear operating range Q,Q_ dB 

Ml'l)( error l'lt l0clB step~ Mlow ret~tenee souM level 0.1 dB 

Max error at ldB ·steps within 5dB upper the luwer limit linear operating range 0.1 dB 

9. Toneburslresponse (A Weighting-): 

37.9dB(4) 

34.4 

4.2 

-0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax•LA LASmax-LA 

600 0,0 

200 -1.0 

'- -18.1 

0.25 -~7.i 

10. Peak C sound level (SOOH~ 

Cycie. One.cycle nominal value 

ltpeak•lC(dB) 3.4 3.5 

11. Overto-ad lndltatlon: Pass 

12. Statistical analysis fundion 

SwMp signal maximum 1ntfitated ~ou-nd level~ 123.0 dB 

Sweep amplitude: ~ dB 

Scan cycle time: gQ_S; Me~surement Reriod: ~ S. 

... 4.0 

-7.4 

-26.9 

I 

Positive half nominal value 

2.3 2.4 

LAE·LA 

•2.9 

-6.9 

-26.9 

-36.0 

Negative. half 

2.3 

LAeqT-LA 

~7.0 

-7.0 

-7.0 

-7.0 

noJTiinal value 

2.4 



Items Measured value/dB. 
Theoretical calculated 

Error/dB value/dll 

LAeq,T '.1:l3.3 113.3 -0.1 

LS 121.0 121.0 0.0 

LlO 119.0 119.0 0.0 

LSO 103.0 103.0 0.0 

l90 B7.1 B7.0 0.1 

L95 B5.1 B5.0 0.1 

Uncertainty of measurement results: 0.4 dB (k=2) 

Environment conditions: 
Air temperature: 25 °( 

Relative humidity; 60 % 

Static pressure : 101 .. 8 kPa 

Test specifications: 

1. 

2. 

3. 

All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
calibration procedure SMTP004-C:l\•152. 
The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
equivalent capacitance within a tolerance of :t20%. .. 
The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field ahd pressure responses bf the Sound Level Meter. 

References: 

IEC 61672•3 Sound Level Meters Part 3: Periodic tests 
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SCARLET I TECH 

CERTIFICATE OF CALIBRATION 
N0.20250813119 

Name of Product: Sound Level Meter 

Model: ST-210 

Serial Number: 821173 
Specification: Class 2 
Conclusion: Pass 
Date of calibration: 2025-08-13 
Due Date: 

2026-08-12 

Calibrated by: 

I. This report certifies that all calibration equipment used in the test is traceable with the internal 1S09001 procedures and meets all specification given in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. 

II. This certificate Is produced with advanced equipment & procedures which permit comprehe11sive quality assurance verification of all data supplied herein. 
III. Th is certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary inspection : OK 

2. Type & serial No. of Microphone: AWA14421A-000378 

3. Adjustments to indicated sound levels: 

Type of Calibrator B&K 4231 

Sound Pressure Level 94.0 dB 

4. Measuring up limit : ~BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz A C z frequency /Hz 
A C z 

20 -50.5 -6.1 -0.1 1000 0.0 0.0 0.0 

31.5 ·39.4 ·3.1 0.0 2000 1.2 •0.1 0.0 

63 · 26.3 ·0.8 -0.1 4000 1.1 ·0.8 0.1 

125 ·16.1 -0.1 0.0 8000 -1.1 -3.1 0.1 

250 -8.6 0.2 0.0 12500 -11.1 -13.1 0.1 

500 -3.3 0.0 0.0 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

7. F&S Wei(htln( 

Rate of'the F weighting decrease (dB/s) 

Rate of the S weighting decrease (dB/s) 

DeViatloh of F &S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

26.3 dB(C) 

Max error at 1Ddl3 steps upper reference sound level 0.1 dS 

Max error at ldB steps within 5dB of the upper limit linear operating range 'Q,_Q_ dB 

Ma)t etror at 10dB steps below reference souna level 0.1 eta 

"Max error at ldB steps within SdB upper the tower limit linear operating range 0.1 dB 

9. Tone ·bursnesponse (A Weighting-) : 

34.9 dB(:~) 

34.6 

4.3 

· 0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax-LA LASmax•LA 

600 0,0 

200 -1.0 

2 -18.1 

0.25 -~7.1 

10. Peak C sound level (S00H~ 

Cyc_le One.cycle. nominal value 

lCpeak·lC(dB) 3.4 3.5 

11. Overload ·1ndkatlon: f>ass 

12. Statistical analysis function 

sweep signal max"ilnum indkated Mllntt level: 123.0 dB 

Sweep amplitude: ~ dB 

Scan cycle time: ~S; Measur~ment period:~ S. 

"4.0 

-7.4 

-26.9 

I 

Positive. half nQJTiinal value 

2.3 2.4 

LAE·LA 

~2.9 

-6.9 

-26.9 

-36.0 

Negative. half 

2.3 

LAeqT·LA 

·7.0 

-7.0 

-7.0 

-7. CI 

no.minal value. 

2.4 



Items Measured value/dB 
Theoretical calculated 

Error/dB value/dB 

LAeq,T 113.3 113.3 ·0.1 

L5 121.0 121.0 0.0 

LlO 119.0 119.0 0.0 

L50 103.0 103.0 0.0 

l90 87.1 87.0 0.1 

L95 85.1 85.0 0.1 

Uncertainty of measurement results: 0.4 dB (k=2) 

Environment conditions: 
Ail'temperature: ...1i_ °C 

-Relative humidity; 60 % 

Static pressure: 101.8 kPa 

Test specifications: 

1. 

2. 

3. 

All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
calibration procedure SMTP004-CA .. 152. 
The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
equivalent capacitance within a tolerance of ±20%. 
The acoustic caiibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pressure responses of the Sound Level Meter. 

References: 

IEC 61672•3 Sound Level Meters Part 3: Periodic tests 



ENVIR SERVICE CO., LTD. (HEAD OFFICE) 
42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand 
Tax ID: 0105555170865 Tel: 02-943-5814-5 
Fax: 02-943-8201 

N~I~ 
ffe"' 

f . 
~ 

Email: pasagorn@envirservice.co.th u'1u,, t - ul, Li!I . rt · ·11 i n 
l!'.NV ~VICI! C:O .. LT0. 

Certificate No. EN202409025 

CALIBRATION VERIFICATION 
Instrument Description : Personal Air Sampler 

Manufacture : Gilian 

Instrument Model : HFS 513A 

Serial No. : 1845 

Customer Name : ENVIR SERVICE CO., LTD. 

Address : 42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, 

Bangkok10230 

Measurement standard used in the verification 

Equipment Name 
DryCal Flow Meter 

Measuring Range 

(100~ 7000) ml/min 

Serial No. 

1519 

Certificate No. 
24-66/0554 

Due Date 
Aug,15, 26 

The verification result in the certificate can be traceable to international system of unit (SI)/ social 
pubic measurement standards. 

CALIBRATION REUL TS 

Testing Result: 

Testing Value Reading 1 Reading 2 Reading 3 Average 
(Umin) (Umin) (Umin) (Umin) (Umin) 

0.5 0.501 0.501 0.501 0.501 
1,0 1.000 1.003 1.001 1.001 
1.5 1.500 1.502 1.507 1.503 

2.0 2.009 2.007 2.012 2.009 

2.5 2.505 2.512 2.507 2.508 

Environment Condition: Temperature (25 ± 2) ·c Relative Humidity (50 ± 15) %RH 

1. The report applies to the item and shall not be reproduced except in full, without written 
approval by Calibration Laboratory, Envir Service Co., Ltd. 

2. This result of this report only to the item calibrated. 

.,. 

Date of Verification : 2025-09-20 a , 
Validto :2025-09-19 g 
Calibrated By : ~owi(ni .fttnl11~, '~-

Kittisak Jansangwattan~ tou\., .. ,110 .. "111 ~"""' Pasagorn Samol 
(Technician) ■NVR ~vac• co .. LTo(Technician Manager) 

- End of Calibrated -
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Certificate No. EN-250920-8 

Calibration & Test Certificate 

Equipment Name : Noise Dose Meter 

Manufacturer: Quest Technologies 

Model : Q-300 

Serial Number: QC8090057 

Location of Calibration: In Lab 

FOR 

Customer Name: ENVIE SERVICE co., LTD. 

Received Date: Sep. 17, 2025 

Calibration Date : Sep. 20, 2025 

Recommended Due Date: N/A 

42 R.amintra 14. Yeak 9 Tha. Raeng. Bang Khen. Bangkok 10230 

CONDITION AS RECIVED; Normal 
Environmenta l Conditions 

Ambient Temperature : ( 25 ± 2) ·c Relative Humidity : (50 ± 15) %RH 

Result ; No Adjustment (See data attached in page 2 to the end of certificate) 

1. The reported expanded uncertainty is based on a standard uncertainty muliplied by 

a coverage factor K ; 2 providing a level of confidence of approximately 95% 

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard 

which is traceable to SI -Unit. The calibration procedure documented is intended to 

implement the requ irements of ISO/IEC 17025 : 2005 (TAF) 

3. The working standard is indicated in page 2 of thi s certificate. 

4. The report applies to the item and shall not be reproduced except in full , without written 

approval by Calibration Laboratory, Envir Service Co. , Ltd. 

Date of Calibration : Sep. 20, 2025 

Va lid to: Sep. 19, 2026 

Kittisak Jansangwattana 

(Technician) 

Pasagorn Samo\ 

(Technician Manager) 

Page 1 of 2 
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351, 

Certificate No. EN-250920-8 

We hereby certify that the instrument under mentioned has been certa inly calibrated according to 
our ca libration standard and the testing result in the ca libration procedure has been good enough 

within the tolerance regulated in our specification. 

Reference Standard 

Sound Calibrator ST120 ST120C1239E Jul/01/2026 

The Standard generators used for calibration procedure are proofed once a year and cab be 
traceable to the standard authorized by public organization. 

Result of Calibration 

Calibration Range: 94 dB, 114 dB Function : @ 1 KHz 

Select A Slow response Before Calibrated 

STD UUC Reading Correction Uncertainty 
Setting (dB) (dB) (±) 

114.04 115.1 -1.06 0.88 

Select A Slow response After Cal ibrated 

STD UUC Reading Correction Uncerta inty 
Setting (dB) (dB) (±) 

114.04 114.0 0.04 0.88 

'i ,- -

STD - Standard 

UUC = Unit Under Calibration 

- End of Certificate - Page 2 of 2 



~ 

ENVIR SERVICE CO., LTD. (HEAD OFFICE) 
42 Ramintra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 Thailand 

Tax ID: 0105555170865 Tel: 02-943-5814-6 

~~~ =;:~~~;; Tel: 02~943-8201 www.envirservice.co.th 

~ ~ 
SCARLET I TECH c,m,...-1.a..,.,u, 

3519 

Certificate No. EN-250920-7 

Calibration & Test Certificate 

Equipment Name : Noise Dose Meter 

Manufacturer: Quest Technologies 

Model : Q-300 

Serial Number: QC8090061 

Location of Calibration : In Lab 

FOR 

Customer Name: ENVIE SERVICE CO., LTD. 

Received Date : Sep. 17, 2025 

Calibration Date : Sep. 20, 2025 

Recommended Due Date: NIA 

42 Ram intra 14, Yeak 9 Tha Raeng, Bang Khen, Bangkok 10230 

CONDITION AS RECIVED; Normal 
Environmental Conditions 

Ambient Temperature : ( 25 ± 2) ·c Relative Humidity: (50 ± 15) %RH 

Result ; No Adjustment (See data attached in page 2 to the end of certificate) 

1. The reported expanded uncertainty is based on a standard uncertainty muliplied by 

a coverage factor K = 2 provid ing a level of confidence of approximately 95% 

2. The Unit Under Cal ibration (UUC) has been calibrated by using the working standard 

which is traceable to SI-Unit. The ca libration procedure documented is intended to 

implement the requirements of ISO/IEC 17025: 2005 (TAF) 

3. The working standard is indicated in page 2 of this certificate. 

4. The report applies to the item and shall not be reproduced except in ful l, without written 

approval by Ca libration Laboratory, Envir Service Co., Ltd. 

Date of Calibration : Sep. 20, 2025 

Va lid to : Sep. 19, 2026 

Calibrated By : tjO'lir(()£ ,vl,(nl,,~J ,~ 
Kittisak Jansangwattana 

(Technician) 

Pasagorn Samol 

(Technician Manager) 

Page 1 of 2 
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Certificate No. EN-250920-7 

We hereby certify that the instrument under mentioned has been certainly calibrated according to 
our cal ibration standard and the testing result in the ca libration procedure has been good enough 

within the tolerance regulated in our specification. 

Reference Standard 

Sound Calibrator ST720 ST720C7239E Jul/07/2026 

The Standard generators used for calibration procedure are proofed once a year and cab be 
traceable to the standard authorized by public organization. 

Result of Calibration 

Calibration Range: 94 dB, 114 dB Function : @ 1 KHz 

Select A Slow response Before Calibrated 

STD UUC Reading Correction Uncertainty 
Setting (dB) (dB) (±) 

114.04 115.3 -1.26 0.88 

Select A Slow response After Calibrated 

STD UUC Reading Correction Uncerta inty 
Setting (dB) (dB) (±) 

114.04 114.0 0.04 0.88 

l ..':'.J I '· l 

STD - Standard 

UUC = Unit Under Calibration 

- End of Certificate - Page 2 of 2 
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Part Number: 720A2301 
Description: Minimate Pro 4 

Serial Number: MP14563 
Calibration Date: JUL 1 0 2025 

Calibration Reference Equipment: Kiethley 1125403 

I nstantef certifies that the above product was calibrated in accordance with the 
applicable lnstantel procedures. These procedures are part of a quality system that is 

designed to assure that the product listed above meets or exceeds fnstantel 
specifications. 

I nstantel further certifies that the measurement instruments used during the calibration 
of this product are traceable to the National Institute of Standards and Technology; or 

National Research Council of Canada. Evidence of traceability is on file at fnstantel and is 
available upon request. 

The environment in which this product was calibrated ls maintalned within the operating 
specifications of the instrument. 

Please note that the sensor check function is intended to check that the sensors are 
connectect to the unit, installed in the proper orientation and sufficiently level to operate 
properly. This function should not be confused with a formal calibration, which requires 

the sensors be checked against a reference that is traceable to a known standard. 
lnstantel recommends that products be returned to lnstantel or an authorized service and 

calibration facility for annual calibration. 

Y'\t\ ((..J.o-la,, 
~ Cal ibrated By: _ _ j 
f! Mary Nichols 

~ • Instanter 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642 

~,~ 
~~ -

© 2Q22 Xmark Corporation. lnstantel and lnstantel logo are trademarks of Xmark Corporation or Its affiliates. 71405201 Rev 21 
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Description: Micromate with DIN Geophone 
Serial Number: UM11462 

CalibrationVate: .NOV 2 9 2024 
Calibration Reference Equipment: 714J7402 

lnstantel certifies that the above product was calibrated in accordance with the 
applicable lnstantel procedures. These procedures are part of a quality system that is 

designed to assure that the product listed above meets or exceeds lnstantel 
specifications. 

lnstantel further certifies that the measurement instruments used during the calibration 
of this product are traceable to the National Institute of Standards and Technology; or 

National Research Council of Canada. Evidence of traceability is on file at lnstantel and is 
available upon request. 

The environment in which this product was calibrated is maintained within the operating 
specifications of the instrument. 

Please note that the sensor check function is Intended to check that the sensors are 
connected to the unit, installed in the proper orientation and sufficiently level to operate 
properly. This function should not be confused with a formal calibration, which requires 

the sensors be checked against a reference that is traceable to a known standard, 
lnstantel recommends that products be returned to lnstantel or an authorized service and 

calibration facility for annual calibration. 

~ . 

~ •fl! 

",~ 
~ 

~iiill""-.-, , i 
Xiaoming Yang 

• instanter 309 Legget Drive, Ottawa, Ontario, K2K 3A3, {613) 592-4642 

22 Xmark Corporation. lnstantel and lnstantel logo are trademarks of Xmark Corporation or it~ s1ffil iates. 71405201 Rev 21 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 
53414 PATTANAKARN ROAD SOI 18. SUANLUANG . SUANLUANG BANGKOK 10250 

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

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date: 

Reference: 

Submitted by: 

pH Meter 

Eutech 

pH 510 

293152 

pHM-03 

Used Item 

04 February 2025 

05 February 2025 

2502-0076DC-1 

Environment & Laboratory Co.,Ltd. 

NSC -TISI-TIS17025 

CAU8RA TION 0008 

Cert.No_: 25CH161 

Page.: 1 of 2 

40 Soi Liangmueangnonthaburi 13 Talad Kwan , 

Mueang, Nonthaburi 11000 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 

( ) Ponpan Paipim 

( ✓) Saithlp Meangmai 

Issue Date: 

(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) 

Walalak Sirithean 

Approved Signatory 

5 February 2025 

The Uncertainties are for a confidence probability of approximately 95% 

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



Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1 )Document Process Calibrator 

Serial No. ID No. Cert. No. 

54030049 130RC116 24E2759 

Cert.No.: 25CH161 

Page.: 2 of 2 

Due Date 

25 Aug 2025 

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

2. Certified Reference Materials :The measurement results are traceable to SI through Hach Lenge GmbH Ltd., 

Buffer Solution 

pH 4.008 

pH 6.999 

pH 10.010 

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 

:The measurement results are traceable to SI through CPA chem Ltd., 

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

Manufacturer 

CPA chem 

Hach Lenge GmbH 

CPA chem 

Lot No. 

1034203 

C03220 

1066669 

Exp. date 

27 Sep 2026 

29 Oct 2026 

18 Jan 2026 

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

Calibration Results 

Function : mV Measurement 

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

Nominal Standard Uncertainty of Coverage 

Unit Under Value Voltage Actual Reading Measurement factor 

Calibration Input 
(±mV) k 

pH mV mV pH 

pH Meter 4.00 177.48 177.4 4.01 0.11 2.52 

S/N.: 293152 7.00 0.00 -0.1 7.00 0.11 2.52 

10.00 -177.48 -177.4 10.D1 0.058 2.00 

Function : pH Measurement 

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

Unit Under Standard pH Actual pH Actual mV Uncertainty of Coverage 

Calibration Buffer Solution Reading Reading pH Measurement factor 

(mV) (:t) k 

pH Electrode 4.008 4.01 178.3 0.0071 2.00 

S/N.: ECFC7252101B 6.999 7.00 2.6 0.0092 2.00 

294 10.010 10.00 -170.3 0.0092 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 %. 

-o0o-



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

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

NSC-TISI-T1S17025 

CALIBRATION 0008 

Certificate of Calibration Cert.No.: 25MM394 

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 : 

( ) Chakrit Waewwanjua 
( ) Suwit lmjai 
( v) Kunchit Promprat 

Issue Date: 

Electronic Balance 

Mettler Toledo 

AL204 

1228510730 

ANB-002 

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

Room No. 304 

08 July 2025 
08 July 2025 

15 °C to 40 °C 
30%to90% 

Approved Signatory 

21 July 2025 

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 :-

Electronic Balance 

Used Item 
2507-0148OC-8 

Cert.No.: 25MM394 
Page: 2 of 3 

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 

1) Standard Weight Set (E2) 

Serial No. 
24053 

Cert. No. Traceable Due date 
MM-0013-24 NIMT 25 Jan 2026 

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 measurement result is traceable to the International System of Unit maintained through : 

Remark: NIMT: National Institute of Metrology Thailand 
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration 
Range capacity: O g to 220 g Resolution 0.0001 g 
Before Adjustment : 

Balance 
Aeelled Weight Reading 

( g) ( g) 
100 100.0016 
200 200.0029 

After Adjustment : 

Correction 
( g) 

-0.0016 
-0.0029 

Measurement 
Uncertainty 

(±mg) 
0.17 
0.30 

1. Determination of the standard deviation of weighing machine ( n = 10 ) 
Applied Weight Standard Deviation 

( g ) of Reading ( g ) 
100 0.00005 
200 0.00005 

Coverage 
Factor 
(k) 

2 
2 
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Equipment : Electronic Balance 
Condition As-Received : Used Item 
Reference: 2507-0148OC-8 

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) 

0.0000 0.0000 -0.0001 +0.0002 +0.0003 

3. De~arture from nominal value 
Applied Balance Measurement Coverage 
Weight Reading Correction Uncertaint:it Factor 

( g) ( g) ( g) (±mg) (k) 
Unload 0.0000 0.0000 0.11 2.05 

0.1 0.1000 0.0000 0.11 2.05 
0.2 0.2000 0.0000 0.11 2.05 
1 1.0001 -0.0001 0.11 2.05 
5 5.0001 -0.0001 0.12 2.05 
10 10.0001 -0.0001 0.12 2.05 
20 20.0000 0.0000 0.12 2.04 
50 50.0000 0.0000 0.14 2 
100 100.0001 -0.0001 0.17 2 
150 150.0001 -0.0001 0.29 2 
200 199.9998 +0.0002 0.30 2 

Cert.No.: 25MM394 

Page: 3 of 3 

Maximum difference between 

off-center and central loading 

( g ) 
0.0003 

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 ANO TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 
TEL.0-2717-3000-29 FAX.0-2719-9484 
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NSC-TISI-T!S17025 

CALIBRATION 0008 

Certificate of Calibration Cert. No.: 25TM974 

Page : 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

Received Order : 
Calibration Date : 
Ambient Temperature : 
Relative Humidity : 
AC Line Voltage : 

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 
( ) 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 11 000 

Room No. 303 

08 July 2025 

08 July 2025 

( 26 ± 10) °C 

( 50 ± 30) % 
( 220 ± 22) V 

Krisda Malee 

Approved Signatory 

17 July 2025 

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 

2507-0148OC-2 

Cert. No.: 25TM974 

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:-

lnstrument Serial No. 
1 ) Data Acquisition MY57013823 

Cert. No. 
25LM75 

Traceable 
TPA 

Due Date 
06 May 2026 

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

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

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

Result of Calibration :- ( * ) Without Adjustment 
Function of UUC* : 
Fresh air setting : 

Temperature Source 
Close Environment during calibration 

H 

w 

Probe Installation Details : 
a= 5.0 cm 

b = 5.0 cm 

c = 5.0 cm 

-a 

•tr',.,~,. ,~,~~~Jr; .• 
·,,,. <,· .• ~~ "...,~ .•• ~/·, • -~.c -

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 
28 26 
47 51 

220 221 

Ref. Std. ID No.:@ 
Calibration Point 

( 180) °C ( 104) 0 c 

21 -17TC-01 25-17RTD-01 

21 -17TC-02 25-17RTD-02 
21-17TC-03 25-17RTD-03 

21 -17TC-04 25-17RTD-04 

21 -17TC-05 25-17RTD-05 
21-17TC-06 25-17RTD-06 

21 -17TC-07 25-17RTD-07 

21-17TC-08 25-17RTD-08 

21 -17TC-09 25-17RTD-09 



Equipment: 
Condition As-Received : 
Reference: 
Result of Calibration :­
Function of UUC* : 
Fresh air setting : 

Calibration UUC* UUC* 

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

104.0 104.0 104.0 

180.0 180.0 180.0 

Calibration 
Point 
( oc ) 1 2 

104.0 103.529 103.769 

180.0 180.583 179.425 

Hot Air Oven 
Used Item 
2507-0148OC-2 

( * ) Without Adjustment 

Temperature Source 
Close 

Temperature Temperature 
stability uniformity 
( ± oc) ( oc) 

0.13 1.0 
0.24 1.6 

Overall 
Variation 

( oc) 

1.1 

1.9 

Measured Temperature ( 0 c ) 
Position 

3 4 5 6 7 
104.251 104.428 103.589 103.683 104.172 

180.832 179.981 179.369 179.667 180.479 

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

Cert. No.: 25TM974 

Page: 3 of 3 

Coverage 

Factor 

k 
2 

2 

Uncertainty 

8 9 (ref.) ( ±oc) 
103.978 104.411 0.42 

180.019 180.809 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 %. 
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1P6/10/22 fF I ++r+++++200.042.58 00528 : 
2~b9/12/.22 !CW -.l.-------48,600.00 . ++f +++++151,442.S~ oos2el 
3 9/12122 'cw - ------1 s1 ,442. sa ++f+++++++++++o. o~ oos28 · 
, 1 9/12/22 EC ++++++++151.442.58 ++f +++++151,442.5~ 00528 . 
sP9/12I22 cw - ------109.soo.oo ++~++++++41.842.5~ 00528 
6 FS/12/22 EN ++++++~++++++87.63 ++ }++++++41,930.2+ oooo~ , 
7~5/12/22 rx ---- - - - - -- - ---0.88 ++t++++++41,929.3J oooop 1· 
J7/12/22 CW ·· -·- - - ····-37,200.00 ++~+H·++++4,7_29.3i 0607P ' 

9 2/02/23 XD ++++++4+200,000 . 00 ++~+++++204,729.Jk 0607t 
l ; 

10 25/06/23 IN ++++++++++++276.35 +-t++++++205.005.68 
I ' 

11 25/06/23 TX - ------------2. 76 ++,++++++205. 002. 92 0000 
! ! 
l I 
I l 

-- -.. i 
12 ·t S/'12/23 CW - - - - - - --·30,.500 . 00 + ·H-++++174.502 .. 2 
13~- -5/1 2/ 23 CW - · ·· ·- - ----21,150.00 H ·H·H++153 ,352 . 2 06(}7 
M 5/12/23 CW - ------125,850.00 ++ 1 +++♦ ++27,502.9 0606t 
1s 5/12/23 IN ++++++++++++448. 80 ++ H++++27. 951. 7 OOOOt 

' ~tS/12/23 X - ----- -- - - - --4.49 ++ ++++++27 , 947.2 OOOOP 
11 9/01/24 D ++++++++200.000.00 ++ +++++227.947.2 0606t 
18 25/06/24 !N +•++++++++++505.68 + t+++++22B,452. 1 0000 
1925/06/24 TX --- - -------· - 5.06 +· ++1+++228,447 . 
20 25/12/24 IN ++++++++++++547 .02 + HH++228,994. 
21 25/12/24 TX ----- - --- -- ----5.47 + +·lt+H 228,989. 0 0000 
22 30/12/24 xw --- - --~--'184,150.00 + +++++++44,839. 0 0607 
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,96/10/22 F ++++++++500,106.45 00528 
2~3/12/22 cw - ------2~6,600.00 ++~+++++223,506.4~ 00528 
323/12/22 cw_ ------175.200 .00 ··r· ····••48.306 .45 00528 
~5/12/22 IN ++++++++++++255.85 ++ ++++++48,S62.3f 0000~ 

4
~5/12/22 X ------------2.56 ++ ~+++++48,559.7f OOOOP 

5 2/02/23 lXD ++++++++500,000.00 ++ +++++548,559.7, 0607P 

: 25/06/23, IN ++++++++++++749.26 +f ++++++549,309.qo 0000 
8 25/06/23,l TX -------------7.49 +f ++++++549,301.~1 0000 
9 ~1/10/23 cw -------254,500.00 •ttt!ttt¥i~1~801~!10§§§ 

10 • 31/10/2~ cw --------243,800 . 00 1 
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p...,....,_.._._...,__..,.. ___________ 1,-1 __ .,,__ ___ .... · -1,_.._, _ _ 

I 
0 hs112/23 X - -- ·-- -- ---8 . 46 ++ +++++tSl,838.B oooo~ 
13 ~-9/01/24 • D H++++t+S00,000.00 ++ +++++5S1.838.8 0606? 

u~S/06/24 lN ++++++++++1.218 .99 ++ +++++553, 057.8, OOOOA 
,s p.s/06/24 TX - ---------- - 12.19 tt ·HH·t553 ,04 5. 6f OOOOt, 

~n6/12/24 CW - ------500,000.00 ++ •.++1++53 , 045.6f 0606A 
11 5/12/24 IN ++++++++++1 . 269 . 48 ++ ++++++54,315.1 000OA 
11 5/12/24 TX - -----------12.69 ++ ++++H54,302.4 OOOOA 
1914/01/25 CO ++++++++500,000.00 ++ +++++554,302.4• 0606A 
20 
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tJ 25681(i11?11b'U'Uf111~111'<ilrl11:WA~b~'U'Ue)-:J'1J:W'1l'U 1~'\/111-:!1'\J~ 20 i'.l'U1rl:W - 12 b:W~18'U 2568 'lh~f1e)'U(i118 
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'I 'U 'I 'U "I 'U 
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2.1) 'V'l"a::A'.i'Ui~ti-:l"!lf.J 5:IJ:Utib':i in"eJ1n1'ab~1el1'J16f1~'V-l"at~h-:i6f'J1-:IA\J~:IJU'U1Cl 1m~ " , , 
1"117:IJA\ilL~'UMelfl7'i(,)1L'U'U.:17'U'1Jel.:I bl"l'i.:lfl1'i ~.:id 

• "!Jel3.rni11'\.J ~7flfl7'.i«wn~ru '\'ol'.iti:Wtit.l 5:IJ:IJi)b'j €l7t.l 44 u 14 ~'.i'.i~7 
" ' 

• ~~m-::V1\J~-:lbb'J~~e):IJ.fl1f.J~bfl~'11nn1"ai1b'U'Ubfl"a-:ln1"a ~7nfl7'.i~:IJ.fn~ru 

Y-l'.it r11'\J i;r \ilu.:ii t1 5:IJ:IJ uh fo~1 n1 '.i L~ 1 €1111 ?11 \il'l'-l'.it ~h.:i?111.:ir1u ~:IJ i1 'W7'1 fl7 'i(,)7 L ii 'U 1m.:i n 11 hi ri el 1 'IX Ln\il " , ' 

1n~1n11L~1m11?11\il'\'ol'.it~1.:i?111.:ir1u1:1Ji1'U1'1 L~'U~1E.JM€lfl7'.i(,)7 L 'W'U 1r11.:i n11 L ~ el.:i~1nil~"~'1l€l.:Jfl7'i(,)7 L 'W'U ' , 
1r11 .:i m1 L 'U'Un11?1{1.:i.:i1'U 1 'U'll:IJ'll'U il.:iu'\J 1:::m ru 1 'W m1~ ~'U 7'1l:IJ'll'Wm n:ff 'W LL" :::il.:iu'\J 1:::mru?l'U'U?l'U'Wn ~ m1:1J , , , 

I/ ..,/ 
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~11n11l'l1n;i!'l112J fi\llLi1u'Uv~tJw'!l1'!lu~ihiv 

L!'l~~mm,uv~LL 'iiiu,i\!1'11\.1m~lJL ~tlt111rim1{1~ 'Utl~ \J~~'VI ~111~,i(I ~1fl\ll i'J 2568 

3. Vlt.11fJ..:11\J"a1'tln1"a 

3. l)b "a..:IVW1\J1~61..:IL~~:W~'U.J11Vi911'1.1'! 'U1\JYl"a::~h..:i b~~:wm~ru • 
'U1.:J1'U1?11'/J Ln ~vh.J L~1vn1n.:i1'U6'1151'HlJ6'1'1J'1l1'U1ru.:J1'U 1m im1:wA~ b~'U~€ln11\911 b'W'U.:J1'U'1J€l.:J 1m.:in1'j (il.:i-d' 

• ' V 

• ,:,rnm::'Vlu~..:i LL 1~~el:W.J11fJ~Lfi~i:il1nm,i1 L'U\J bfl"a..:lnTi "il1n n11~:Wm~ru 

'U1.:J1'U16'11'/J Ln~vi:W b~1'V-l1Jn.:J1'U6'11511ru~'1J'll1'U1(1!.:J1'U b H'1'-IV1'U1'1ci.:J b6'1~:W~ '1J f\1'\'Hi11'\J'1'\J1'U~1::~1.:J 1 iFl11:W 

A~L~mmmt'Vl '\J~.:JLL1~~€l:W~Lii~n11V11LV1:ij€l.:iLd~jj~€l'll:W'll'U 1~LLn e.mmt 'Vl'\J~1'U~'U'1t€l€l.:J LL'1tn71Fl:W'U1Fl:W . ' 
' ' ,, 

.cii,, cf V CV II I Q.I II 

"i11mrim1Y1m.:i '1l.:i1t~'U'1J€l.:ii.mmt'Vl'\J'Vl.:J 2 ~1'U Bmt~'\J'UeltJ . ~ 

L ~ 1~-J n.:i1'UG11u11ruG1'1J'1J1'U1 n 1.:i1'U 11 .:i~ ti1'U1mi.:i LG'l~:WG'l'lJ.177~ ~1'\J'1U 1'U~ 1t e.h.:i 1~ L ~'U ~1 tJ ~ €l n11(9\'1 L 'W'Um1 
' "l: ' 

'1J€l.:J 1r11..:in11 L ~€l.:J"i11nV111 iLl'11~~ii"il 1 'W'll:W'll'U~ t 'U G1{1.:i.:i1'U 1 i'll:W'll'U jj.:iutht mru 1 'Un71~\9ll'U1'1l:W'1l'U Lrnt~ Lrn 
~ , , , ~ 

.::i,, II I I CV 

e.m mt'Vl'UG'l.:J Lb 1~'1€1:W €ltl1.:J Lm.:JFl1~ 

,, .J 
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m11111i1nilm1lJfi\i1L~ \J'!J<l~'lh::'IJ1'1Juv1il lli,i 

tm~m1mileJ~Ldi1u,iill<11"1nnlJL~eJfl11nm1f1~ '!ltl~ u°ii;YI ¥is11~iv ,l1ri\i1 u 2568 

e.J~n11~f1'!'}7°f'11'1'UA ~'LJe:i -:i ·tht'1l 7'1l'U L~eJ'J'U~ 20 limmJ - 12 Lll't'}7t1'U 25681111t1n1wiu 

LL uu~e:ium11 LL~t~w11't'}run'111'\.J1t'1l1m~1e:i~1-:i 1(i) LLn 'IJ1t'1l7'1l'U 1 'U'1lll'1l'U vil.i 8 u1'Ue.J1-.5' m 1111"il7'W1'UM1e:i~1-:i 
' ' 'U 

150 M1e:i~1-:i LL~t~e.J~m1Pin't'}1~-:iLL~111-:i1'W (mF1~'U1n) 

3.2.1 ~'1n1'ari1':i'J\l'!Jel-:J'U'a::'!l1'1l'U1'U'll~'!l'U Vl:U 8 'U1'U~1~f1'a ~1ll1':it1~':i'\.J1(i)~-:Jd 
' 'U ' 

(\9l1'a1.:!~ 2 -7 'a'U~ 1-4 bb'1::fl1Fl~'U'Jn 1) 
'U 

<1) ie1~'1~11tJ 
'U 

• b'WAbb'1::el1~ '11f1f11':i~1':i1'1'1"l'U11~ \9leJ'\J bb'\J'\J~eJ'\Jmll?f1'U b Vlaj b'U'UL'l"ll'1Vl~-:J 

mnn11L'Wl'1'1l1t1 Al11L'U'U~e:Jtl~~ 63.3 ?i1'U1virue:it11'U~1-:imt1mnn11 60 u Am'U'U~e:it1~~ 41.3 1e:i-:i~-:ime:i~1'U~1-:i 
OJ \J 'I \J 

mt1 51-60 u ~1-:imt1 41-50 u ~1-:imt1 31-40 u LL~~~1-:imt1 20-30 tJ mmh~u 
'I 'I 'I 'I 

Al11 L'U'U1e:im,~ 68. 7 1e:i-:i~-:im A e:i '1'\Jf11':iP1 f1'!'}7':it~'\JlJi5t111Pin't'}1\9leJ'U(11'U '1'\Jf11':iP1 f1'!'}7':i~~ul1'i5t111Pi f1'!'}7\9leJ'U'IJ~1t1/ 

'IJ1'1l . '1'\Jf11':iP1f1'!'}7':i~~'\J'\.f1t11t117\9l~ LL~~'1 '\Jf11 ':iP1f1 '!'}7':i~~um1tl~t1J t1!7/ tl1~. mmh~u 

• n1'a'U'U~elA1a'U7 ~ \9leJ'\J Lb '\J'\J~eJ'\Jmll~-:JVlll\11'U'\J~eJl'l1~'U1'1"l'Vli5 A\11 b'U'U1e:Jtl~t 
'U ' 

100.0 

• am'L!mwm.1"aa ~ \9leJ'Ubb'U'U~e:ium11?i1'U 1 Vlfl ,:ifom'Wm'l"l~m~mn~ ~111 A\11 
'U · ~ ' 

LU-u fe:it1~~ 46.7 1e:i-:i~-:imi!~m'Wm'l"lfa111 fot1~~ 27 .3 LL~~i!~t11'Ufl1'WV1t1'1/vilt1 t1/LLt1 f1n'Ue:it1' \Si 111LU'U 
'U 

1e:Jtl~~ 26.0 \91111~1~'\J 

?i1'U1 viaj LU'U~ ~mmL~t~m~ n1-uA1e:iuA11\S\ 111LU'U1e:J t1~~ 56.0 1e:i-:i~-:imLumZ1viu 1me:iuA111e:it1~~ 44.0 

\9l711~7~'\J 1111t1i:i~m~n1'Wme:iuA1'1'<il7'U1'U 4-6 A'Umn~~111 \S\111Lu-u1e:it1~t 50.7 1e:i -:i~ -:imi:i"il1m-u~:i.n~n1-u 
' 

A':ieJ'\JA11"il1'U1'U 1-3 A'U bb~~li"il1'U1'U~ll1'Uf1 b 'UA':ieJ'\JA-Y1 7- 10 A'U \?1111~1~'\J 

• .nil~1b'U1~e11At1 er (,le) '\J bb uu~e:ium11?11'U1 Vl fl 1i! fl n ~1 b 'U1b ti 'UA'U~-:ivi1111 
'll 'lJ 0~ 'U 

e)(,l';j~\91'1 Al1lb'U'U~e)tl~t 90.0 ';je),:j';je)-:Jll1cJ1tlll1'11f1flljfl1fl5'U 61 Al1lb'U'U~e)tl~t 10.0 bl1ltlfllJfl1A~cJ1tlll1 AeJ 
, 'lJ I \J 

fl1A~~1'U fl1Af1~1-:J bb~ ~fl1AbVl'UeJ zj,:imbVl\9lb'U'Uf11':icJ1tl\911l!A':ieJ'\JA-Y1 b'LJ'U(11'U 
' 

• bbVl~.:!'Vl'l'Wtl1f1'a~.:!bb'JVl"'el~Vl'imbVl~.:ivie1.:ib~tl'J~ri1Aru 1'Lli'Aij 3 nb'1W\9l'a ., 

'ael'Ut'U~'!l~'!l'U ~ (,le)'I.Jbb '\J'IJ~e)'IJ'11ll?f1'U 1 Vlf;U~e)tl~~ 7 4. 7 (9le)'IJ111 'U.Yl'i~ 3 n1m11m1e:iut'U~'1lll'1l'U Vl~e) 1n~'Lfit1-:i 
~ \J Ill 'I 

1:i.Jli'Vl.Y'l"lt11f1':ii5':i':ill'1l1~~-:Jbb 1111J e:Jllbb~tbb Vl'1-:J'Vl eJ-:Jb~ tl1~ ~11"1t1J bb~~~e:Jtl~t 25.3 \9leJ'U11\9leJ'\J11li Lb Vl'1-:J'Vl.Y'l"lt11f1':i 

~-:Jbb 1111Je:Jllbb~~ bb Vl'1-:J'VleJ-:Jb~tl1~~1\"1fl 1 1(i)Lbf1 111l'l"l':i~e.h-:im1-:iA'\J~ll'U'U1'1 bb~~ bzj eJ'U'Vll1ltl7e.J1'1f1 b'LJ'U(11'U 
0~ 'I 'I 'I 

., .d 
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~mn11,hrnw1111Jfiv1L,::;U'llt1~tl1~'!l1'!lu~jj~t1 

1m~n11L111i:lt1~Ld~u'Q111.'l1111m1m~t1n11rim'1f1~ 'lleJ~ u"i,;'VJ fie11-witJ ~1ri',1 iJ 2568 

b'V-lfl 

'1l1c.J 

d 
el1 E.lb1l ~ El • 

- e)lc.J 20-30 u 
' 

- e)lc.J 31-40 u 
' 

- e)lc.J 41-50 U 
' 

- el1c.J 51-60 U 
' 

- eJ1m.J1nn11 60 u 
' 

- 'IJ ·rn ri:w~m~1 

- ljfic.J:W~fl'\~1\9leJ'U(;)'U 

., 
"l.lm.rn 

" 

- l!uc.J:w~m~1\9lei'U'\.Jmc.J/ 'IJ1'1l. 

- ei'U'IJ~ruru1/'IJ1?1. 
S V V 

- 'U~t1Jt1)1\9l~ 

- ~-:i fl11'U~t1Jt1)1 \91~ 

- 1~11'1b~c.J'U'\11'LJ-:J~el 

., "' 
nT~'Uurie1A1a'U1 

vwm 
' 

- fa~ 

- ?l:W'a?I 

- '\11~1/~1c.J/bbc.Jflf1'Uelt.l 
" 

d 
- el'U1 

., .. 
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i:.mnTHIT'a'J~ (N = 150) 

'11'UTU 

55 36.7 

95 63.3 

11 7.3 

15 10.0 

24 16.0 

38 25.3 

62 41.3 

103 68.7 

23 15.3 

13 8.7 

4 2.7 

7 4.7 

0 0.0 

0 0.0 

150 100.0 

0 0.0 

0 0.0 

0 0.0 

41 27.3 

70 46.7 

39 26.0 

0 0.0 



imn1~.;'1~1,im1uFi\JIL'i1t1'tltJ~tiw,n'!lt1~ii~,i 

11mn1~mi'fo~Ldiit1,i\Jl<'l1\-1nnuL~Bn1~nm,i1~ 'tltl~ u%Y1 ~<11wiv ,i111\JI tJ 2568 

am'Um~1'UF1i1b~el'U 

~1'\/11J1mB'\JF111 

1-3 Fl'U 

4-6 Fl'U 

7-10 Fl'U 

lJlflfl11 10 Fl'U 

i.l cJ,dj 
tl1 tllJl\11 fl'Vle)'U 

.. 
- .fl1Flelr.'11'U 

- .fl1Flb'\/l'Ue) 

- m1-1nm.:i 

- .fl1Fll,l:::1'Uele)fl 

m m .:i 1 'W 'Vl 1 

., ., 
tl1 cJl,lll.JF11e)'\JF111 

iJ 

IIJ 

'llel~l;l 

., d 
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66 44.0 

84 56.0 

63 42.0 

76 50.7 

11 7.3 

0 0.0 

135 90.0 

15 10.0 

8 53.3 

3 20.0 

4 26.7 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

15 100.0 

0 0.0 

38 25 .3 

112 74.7 



~mn1~1hrn1m1l.l A111Li1u'!J e:m h~'!11'1J \J~il9icJ 

Lfl~~n1~ mi'icJ~Ldi1u~111<11,..,mwL~cJn1~ricJ<1~1~ '!JcJ~ u~~VI ;li.,1vliEJ ~111111 tJ 2568 

• 61 n~ru:: nT'a~ e1 fl'rn.:i~ ~'IJ ~ (,leJ'lJLL tJtJ?leJtJm:1Jci1'W 1 'VlajY-ltJ11i;j n~ru:: n11~eJ 

l"l1eJ.:Jv1 ~'UL 'U'W'lJ e).:J (,l'I.Jbe).:J bbl;1::fl')e)'Uffr1 A vl b 'U'U1mrn:: 89 .4 1eJ.:Jl;1.:J:lJ1 b 'U 'Wn11Vl1 f)'IJ bvl ti hh~ ti rl 1 b 'll1 A vl b 'U'U 

;mm:: 8.6 LL1;1:: 1liii~vi'1n'WL'U'U'1JeJ.:J(,l'\.JbeJ.:J Av1L'U'U;eJt11;1:: 2.0 mm11\i1tJ 

• m'itl'i::ne1ue11,l'W ~ (,leJ'lJLL tJtJ?leJtJ m:1Jci1'W 1 'Vlaj'l.h:: m:itJ eJ1;v,i u-i~mm 

mnvl ?I v1 A v1L iJ 'W1eJt11;1:: 38.8 1eJ.:i1;1.:imii eJ1;v,if tJ~1.:ifi v1 L tl'Wf mm:: 23.0 \li\111,.h:: neJtJm;v,i;eY ?1.:i eJ1t1 L 'U'W 
, 'U 'U , 

~ e)'IJ 1'\.J'\/11eJbblJ'IJ1'W lh:: n e)'IJ m;v,i A1'1J1 tl/51 n '<ii ci1'U ~1 11.:J .:i 1'W 'LJ111'1J n11 Lbl;'l:: f \:i1 ?I 1'\/1 n '<ii LLl;'l ::'U m1 tl'U/'U n Pi n~1 ' .. 
mm11\i1tJ ~ (,leJ'IJ LL'UtJ?leJtJm:1Jci1'W 1 'Vlaj1liiieJ1;v,i•rn.:i'\/11eJeJ1;Y-lL?l~:lJ 11t1 \111'<i11nn11'1.h::neJtJeJ1;v,ici1'U 1 '\/l(lJ(,leJtJ 

11LlJLYit1.:JY-le) bbl;1::ci1'U1'Vlqj1liiiuqi'Vl1'<il1nn11'\.h::neJ'I.Je)1;Y-l AvlL'U'W1eJtll;1:: 94.7 v1L'Vl~ e)1e)tll;1:: 5.3 lh::?i'U 

Uq)V!11 'Wn11'\.J1::neJ'I.Je)1~Y-l zj,:iuqi'\/11ci1'U 1 'VlajL111LLri Uqj'\/11~'1J.fl1Y-l Lf'l1~!tl'<il Lll~ bbl;1::11rl1(!..Jl;1(!..J~(,l'Vl1.:Jn11Ln~m 

(,ln~1 L'U'\.J!,7'\.J LL1;1::1eJt11;1:: 96.71lifiv1'<il::L'\.J~t1'\.JeJ1~v,i 

• n7'ib~'I.Jtl 1mba::'ti mm~ 1'\.J~ 'Ul11'W eJ' (,l eJ'IJLL tJtJ?leJtJm:lJf eJt11;1:: 56 . 7 ., . .., 

(,le)'IJ11'll1.:J 1 uvl e-i1'Wmiiu qj'\/11~'1J.fl1Y-l bvl ti br1vl b 'U'W 1 mlv1ci1'Umnvl ~!?) Ll11Lbri br11 'LJ'\/11 v1/br11::tJ'U'V11.:JL~'U 

'\/11t1h Av1Ltl'WfeJt11;1:: 61.4 1eJ.:i1;1.:im~eJbr1~m'<il1n?11L'\/l\,\B
0

'W1 L'lJ'U br1'\.J1::lil'1i1 bm::tJtJn~1mi1eJ 

br1~1'\/l'U.:JLL1;1::nilLLi LL1;1::eJu~L'\/l(,l'<iJ1nn11'\.J1::neJtJeJ1;v,i mmhitJ '11.:i?11L'\/l(ll?l'J'U1w1 ifeJt11;1:: 69 .9 AeJ 
'U 'I , 'I g~ 

?l.fl1Y-leJ1n1f'l 1eJ.:Jl;1.:J:lJ1Ltlvl'<il1n br1'\.J1:: 11111,11 eJ1E.JbL1;1:m11:1Ji'Ut5 LLl;1::\"l11:lJLl"l1tlvl L'U'\.J!,7'\.J 15n11fn~1L~mnv1n11 , 

L~rn'.ht1 ?1°1'W1w1ifeJt11;1:: 58.3 ·fn~1~f'l'WEJtJ1n11?11u11ru?1'll'Vl~eJ1Y-l .?i (ll . 1eJ.:i1;1.:imfot11;1:: 24 .0 fo~1~ -~ .., ' 

b1.:JY-ltl1'\J11;11\:i l"l~'lin fn~1 Lvltln11.SeJtl1tl'ULeJ.:J l"l~'lin LL1;1 ::{n~1m 1.:JY-ltl1'\J11;1LeJn'1J'U L'U'W !,7'\.J .... 

• el'U13JEJ~.:Jbb1~~el:I.J 

• bbV1~.:iJ1~
0

:lJ e-J(,leJ'IJLL'U'U?leJ'Ufl1:lJ?l
0

1'W1W1 1'f eJt1l;1:: 78.6 1::'U Lb'\/1~.:J .., -~ ' 
J1~:1J:1J1'<il1nn11imJ1~:1JtJ11'<il'1J1!?11eJ.:i1;1.:imfeJt11;1:: 10.7 :lJ1'<il1nt11'\.J1::'\.J1 tl1c.J'W tl1'\.J1::'\.J1e-i1'1.Jbl"l~eJ.:imeJ.:i 

' 
tl1tJ1v11mrn::ueJt11i'U tl1c.J'U (,l1:lJ~1\i1'1.J zj.:Jl"l11:lJY-leJLYit1.:i'lJeJ.:Jbb'\/l~.:JJ1~:wirufeJt1l;1:: 100 1::~iil"l11:lJY-leJLVfo.:i 

- bb VI~ .:iJ11,i' eJ' (,l eJ'U LL 'U'U?leJ'U fl1:lJG11'W1 W11 f eJtll;'l:: 8 2. 2 1::tJ LL '\/1~.:J .., -~ ' 

J11im'<il1ntl1'\.J1::'\.J1 1eJ.:i1;1.:i:1J1feJt11;1:: 16.01"1Jtl1'<il1nimJ1~:1JtJ11'<il'1J1vl J1tJ1v111;1 ueJt11i'W LL1;1::tl1c.J'W 
' 

(ll1:lJ~1\i1'\J l"l11:lJY-leJL'Ylt1.:J'lJeJ.:JLL'\/l~.:Jtl11 -ii'ci1'U 1 'Vlaji1'W1eJtll;1:: 98. 7 1::~iil"l11:lJY-leJL'Yl t1.:i 

- n1'i'<ij~n7'itl1b~EJ ~(,leJtJLL'UtJ?leJtJm:1Jci1'W1'Vlaj; eJt11;1:: 83.5 '\.J~eJml1L~t1 
V V 

1;1-:i-w'W~'W 1eJ.:i1;1.:im1eJt11;1:: 16.5 1::tJ1t11;1.:ivieJ1::rnt1tl1?11u11ru:: (,l1:lJ~1\i1tJ 

· n1 'ii~ n 1 'i'U EJ:: ~ (,l eJ'IJLL 'U'U ?I eJ'U fl1:lJ ?1° 1'W1 '\II qi' f eJ ti l;1:: 91. 9 vi .:J 1;1-:J 

t;1.:J'1Jt1:: 1 ~1tl'1Jtl::'lJeJ.:J L'Vlf'l'\J11;1\9l1'1.Jl;1(!..J1'<iJn :lJ1Lfl'U'lJ'U 1eJ.:J1;1.:J:lJ1L(!..J1 (ll 1:lJ~1\i1'\J 
' 

- n1'i~1 bii'1Jn1'i'Uel.:J bfl'i.:Jn1'iflel 1 ~bn~n1'ib tl~EJ'\Jbb tla.:i~1\JbA'i~Jn~ 

i.:ifl:lJ bba::~'Um'W ~(,leJ'UbL tJtJ?leJtJm:1Jci1'U 1 'Vlaj1eJt11;1:: 64.0 1::~n11~1Lii'Un11'1J eJ.:J 1r11.:in11vi'1 L:lJb ~Lnv1n11 

L'U~t1'WLL'\.J1;1.:iv11'1.Jbf'l1~\:in'<il ~.:ir1:1JLL1;1::?1'1JI11'V'I 1eJt11;1:: 36.0 iin11L'\.J~t1'WLL'\.J1;1.:i 1vi'LLri vh1~Lf'l1~\:in'<il~t'W l"l'W1'W .. ' .. 
'1J:lJ'll'Uii.:J1'\.JV11:lJ1 nt'U iin11'li1m '\II~ e)'1J:lJ'1J'U:lJ1 nt'W L 'LJ'W!,l'W n11 L 'U~ tl'W LL 'Ul;1.:Jvl1'Ul;'l'U \vi' Lbri ~'Ul;'l::e)eJ.:J b ~:lJmnt'W 
' ' ' 

1t11 'W'll:lJ'll'WL~:lJ:1J1nt'W L~t1.:i~eJn11Lnv1eJu~ L'\/1(,l L'U'\.J!,l'W 
' ' ' 
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e.if1n1~,fo1-1m1u?i111L~U'!Jtl~tJ~::'!11'!lu~iillltl 
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-.;i1nn11~111-.;i~u11~mnm uu?teJUmll 1 ~r1111JAvi b ~'Ue-.J'1~'oJ1f1f11'J~1 L'U'U 1r11-:im1 
'IJ 

hfon' 1;1{ 1-:Jil1'U1 'U'll 1J'1J'U i!-:iuth::m ru1 'U f11'J~\,l.J'U1'/J 1J'/J'UL vi1J1J1 n.ff 'U bl"l'J~,in 'oJ~ .ff 'U LL'1tiJ f11'J'U1uth-:i 
'I 'l 6i 'I 

i'W?ltLvieJ'U e-.J'1f1'JtVIU~7'U~'U1 L'U'U ~qJL~c.1t'U~u1W m1-.;i11-.;i1~vi-uvi Lb'1tbbV1~-:itl1LL'1::~rum~J1 ~11J~1~u 

m11JAvi L ~'U ~el n11~1 L 'U'U 1r11-:i m1tl1::'/J1'/J'U1eJ c.1'1:: 53.30 L ~'U~1c.1 num1~1 L 'U'U 1m-:i f11'J 

1elc.1'1t 34.0 L~'U~1c.lLL~lJfl111J1~f1fl-:J1'1e-.J'1f1'JtVIU~1-:J 1 1elc.1'1t 12. 71:WLL?IVJ-:Jfl111JAVJL~'U1elc.1'1t Lb'1t 1:iJiJ~~ 

1:iJ b~'U~1c.lflUf11'J~1L'U'U bfl'J-:Jf11'j 

., 
"1Jel1J~ .., 

lJ f11'J'U1U'U'J-:J61151'JnJ'Ubflfl L 'U'Ut:l'U'U 1 vJ'V11tJ1::tJ1 
' 'IJ 

2. ~maf.l"IJel<ln1'a~1b'U'lJbFl'a<ln1'a 

L~c.1-:J'JUf11'U 

., ... 
?l'U?ltLVlel'U 

~i'ln1'ath<aT~ 

C~mrn::) 
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38.5 

45.8 
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1--------,v v----------- -------+----------1 
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~mm'i.'11,1~f'1111J~111Li1U'!ffl~1.h::'!f1'!fu~ii~fl 

1m~m,L.,,iifl~LL~~u~\111'11.,,m71JL~flnwim1i1~ '!f,N u7,;fVJ ;,.,,vl-uu \i1n111 

S3.3% 

1. 1J1(,11fl11l;l(;l~l;lmt'Vl'\.Jlil1'U~'Ul;ltelel-:J U.l;lti1'1..ltl~h 11ilLLn 1~L~l.J1J1(,11nTI(;}U.l;l~l;lmt'Vl'\.Jlil1'1..1 
' " 

L~m ~'l..ll;lt el el-:J~ Lii (;l '17fl111'1'\.J11'Yl ni1m~-:i1'1'llm 11-11-:i m1 LLl;l t 1'1'llel-:Jl;lfll'11~l.l1,eli1'1..lvi1 m 1tl (;} Al;ll.l mt'\.J t n el'I..I 
, 'I \I " 

J' ~ ., " ., 
elelfl'11fl'V'l'IJ'Yl bA':i-:Jfl1':i'YlflA1-:J L'U'IJ(,l'IJ 

' 

h-:ihli1'1..1 L~'l..l'Vl1-:JL'V11(;}J1'V'I LLl;lttl1utl1-:i'1'l..l'l..lm-:ir1el~t'V'l1'1..1~1-.5'm L~ei-:i'11nilm1i11(;}L'UmtEJt"l vi11~1'1~ 
" " "' I 

"'qJ'11~-:J1'1'\.J':i':i'Vlni1'1..1 LLi;lt';i() 1 'IJ~l.J'!J'l..ln-:J1l;l L~el-:J~'\.J~L VIIJ) 'V'l{ell.J~-:JUl.J1mfl11L 'l..lfl1':iA1'\.Jfll.JA11l.JL ~11'1'U':ii'\/lfli1'1..1 

~-:J'llel-:J LA1-:Jfl11Lel-:JLLi;ltl-11'11 
" 

3. 'VelL~'l..lelLL'l..ltt'IJ'l 11ilLLf1 liJLLl;l~l.J'!J'\..1~1'1..1~1-:J'l mJ1-:i~elL~el-:J 11mr-:it1n'IJ~(,11l.Jl.J1(,l';jfl1':i 

Uel-:Jn'IJ LLl;lt um 'IJ~i;lfl':it'Yl'\.J~-:JU, 1(;}1;\'e)l.Jel~1-:J LA~-:Jfl'Y(;l 

3.3 ~1t1~~n1-aaTi1'1ft11:IJ~~Li1'1J9ie1 Lft'NnT-atl'a::\11tl 2568 

~1t1~l;lfl11'1111'1if'l'IJA~'lJei-:i'!Jl.J'!J'IJ~-:i 1'1..1~1'Ut11t'!J1'!J'l..li11 t1 ert11'!Jl.J'!J'IJ U,l;lt~t111 '1..1~'1..1~ 
'I 'I \I 'I \I 

e) el'\..11 Vl1'V'l '\.J1 1~1'1JL viqj L ~'1..1~1 El~ elfl1':i~1 L 'U'IJ LA':i-:Jfl1';j LLl;lt'\.J1-:J~1'1JL ~'1..1~1 El LL~ fJ-:JA-:Jil A11l.J1 (,\ flfl-:J1l;l L~ el-:! 

~l;lmt'Yl'U~-:JLL1(;}1;\'ell.l~Lii(;}:U'IJ L(;]EJLU'V'11tlil1'1..l~'l..ll;ltelel-:J U.l;ltfl11fll.l'l..l1All L(;]EJ'f'l'\.J11'!ll.l'll'l..liim1l.l1(,lflfl-:J1l;lL'I..I 
' ' 
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e.J(ln11i1~1'ilfl'l1!J~~L ii'Ll'IJ'il~1.JW'!l1'U'Uyjjj\11'il 

1m~m-nvii'.la~Ld~UeJ\Jl!'l1Vln51!.JL~'ilnTif1'il!'li1~ 'IJ'il~ 'U~~VI i-!(l1vliu '\i1ti'~ 

bbflt'll~'ll'U Vl:i.l s u1'U~1~m th:::'11i'.J 2568 ' ,, 
mh.1b{l1,u.11a • 

1. ~tl1'll~'ll'U ,, ' 

1 • b~'Ulil1tlfl'Ufl1'l\>11b'U'U1r1'l\jfl1';i 

3. Vl'W'JtJ\j1'U';i1'llfl1'l 

d 
fltmN bbf!tr111m1'J"1Je)\j';jt')'U';j';iVjf1 

3. 'll~'ll'U Vl:iJ 8 'U1'U~1~m 150 ' ,, 
a IJ' 1.r:::ii ,r::::i,, Q,/ ,c!.,i 

- b'Vl'Ui;J'Jt) bb(91~r111m(,lf1f1\j1flb';je)\j~flmt'Vl'U 

~\jbb1i;J~e:J~ ~mm::: 34.0 
~ I .c:11, = ii 

• b~bb~i;J\jr111~r1~b'Vl'U ';ie)tlflt 0.0 
~ I Q l,I I.I 

• b~b'Vl'Ui;J1tJ ';ie)tlflt 12.7 
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c.mn1~<11~1,im1l.l~lilL \1tJ'tl!mh::'t11'tlu~ihi<1 

1m~mw,1i'.l<1~Ldi1u1iil1<11"1m~rn~<1m~rim1f1~ 'tltl~ 1J%V1 ~.i1v1iEJ ll1fl\il tJ 2568 

4. b'lnt11.Jb'Vit1u~an1"Hl17TilFl11lJA!ilb~t1 7::V111-3tJ 2566 - 2568 

brl 1-:1f111'V1°1 b Vlfi el-:1 bb 1° i, ti el~ ?f 1VI f111lJ'll'W !il i, U bb el U ~161! 1,1 b ,;;' el el~ ?f 1VI f111lJ f1° el ?If 1-:J ' , 
'LJel-:itX1-:itXmf:imJ1n!il ~~TvHl'ti 'U1::'V11U'lJ~1 33719/164621~fmh::'V11U'lJ~1b~el1Uvl 23 fi'-1111-llJ 2564 

' 
f111b'U~tl'ULvimJe,i~m::wui-:ibb1!il~ellJlil1f1bf\1-:Jf111 1::V111-:iu 2566 - 2568 'W'U11'lllJ'llUlJ 

' 

L'U~tl'Ub vi tl'Ue-J~m::'Vlu~-:i LL 1!il~ell.lv11u~1-:i"' 'W'U11e-J~f1'W'V1U~-:i LL 1!il~ell.lvl'lllJ'llU 1vi'f u~-:ielti 1 '\.Jbb m 1 ii'lJL~lJ J-:id 
I ' " 

1 U'lllJ'll'\.Jbel-:JlJel~?11V1m1l.lV1mt1'\J1:: Lfl'Vl~-:imJ1 ulu~ 1~Lbf1 h-:i-:i1mJ1~1~ h -:imf i1?111 LL~::'Y'l11lJLit1-:iV1lJ zj,:i 
'I " 'U ' 'U 

~!il b i1u bb~::11lJ f11VIU!il Lb U'J'V11-:I 1 U f111bbm 61l'Uq)V1111lJ flU Lrn::~1 b 'WU f111mlJlJ1mf111v1-:I f1~11el V1-:I brl1-:I rif lil 

f111b 'U~tl'U b vi tl 'U ?f1'Ue-J~f111?11111ilrl11lJ~ !il b i11.J'LJel-:J'lllJ'll'\.J~ el brl1-:I f111 1::Vl11-:IU 2566-2568 
' ' 

'W 'U11 { el tl ~ ::'LJ el-:l'lllJ'll'\.Jb i1'l.J ~ 1 tl fl'U f111~ 1 b 'WU 1r11-:i f11111lJ fl 'U b t'.1'1.J ~ 1 tl bb~ ~-:i ri-:iil rl11lJ1 ~ f1 fl-:11 ~ b ~ el-:1 e,J~ m::wu 
' 

~ -:I bb 1 (il~ ellJ J-:id1r11-:i f111 bel-:lrl11lJ f111~ el?f11f111~1 b 'W'U f111~1lJlJ 1 ~ 1f111~ 1'U~ -:I bb 1 !il ~ ellJ~'ljlJ'llUel V 1-:1 ~ el b ~ el-:1 

b~el 1 'IX'lllJ'lluLn!ilr111lJJ'U h~el 1r11-:im1elv1-:i~m ~el-:i c 7'1.J~ 6 ~-:17'1.J~ 8) 
, " " 

~1 71-3 8 LL?f!il-:Jf111L'U~t1rnvit1um1l.l1~nn-:i1~L~el-:i~rnm::wu~-:iLL1!il~ell.llil1f11r11-:im1u 2566 - 2568 

~am::'Vlu ~-3 bb 1!il~eJlJ 11/<V II !il7'1.J~am::'Vlu (7erna::) 

tl 2566 tl 2567 tl 2568 

• r111lJ1~nn-:i1m~el-:ie,i~m::'Vlu~-:iLn!il~ell.llil1n 16.7 15.3 16.7 

brl1-:lf111bbtlf1b'UU~1u~1-:i1 vi'-:id 

1. 
.:, ... 
?IU?f:: b 'VlelU 3.3 4.0 3.3 

2. rirum'Wel1f111"11~Lbf1 ~u~::elel-:i r11'U 1m~ti 10.7 9.3 11.3 
' ' 

3. ~U'U~1 8.0 8.7 6.7 

4. "" b?ftl-:11'Uf11'U 4.7 4.7 5.3 

5. 
I Q 0 

bbVl~-:J'U1 /rirum'W'U1 , 2.0 1.3 2.0 

6. rllJ'U1rllJ 10.7 8.0 9.4 

~171 -3 9 bb?f!il-:lf111b'U~tl'Ubvitl'U?f1'Ue-J~f111~1111ilrl11lJ~(il Li1'U'LJel-:J'lllJ'll'U~el brl1-:lf111 U 2566 - 2568 
' ' 

~an,7~1n'<il Cie1t1a::) 
Fl11lJA!il b~ U~el bFl7-3f117 

tl 2566 tl 2567 tl 2567 

" 
., 

b Vl'U !ill tl 36.4 53.3 53.3 

Li1U~1tlbb~lJrl11lJ1~f1fl•n~1u~1u~1-:i1 b'l!'U ~'U 56.4 41.3 34.0 

hhi1'Uv11t1 2.6 0.7 0 .0 

h lLL?f!il-:Jrl11lJ~lilbi1U 4.6 4.7 12.7 
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~~1rn,hrn1m1:ufi~bi1'1J'tl0~th::'!J1'!lu~ii~0 

1m~m'iL'Vl11,Nbb~-i;u,illll'11'Vlm'i:u,~0m'ifi011~1~ 'tl0~ u~~VI i,1m-i;iv ,hi~ 

-tEt1a::uJ;lJ1JLnt11JUilff'l'::mJihh::'l11'11UlG1fmnnffl'l'-l01"i 'i::'Vl·h-,iJ 2566 • 2568 

., 
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imn11~1rnim11J?i~L,;; 'U'IJ!N\.h::1J1'1Ju~il~eJ 

Lm ~n11mileJ~LL"l~'U!l~l'11\•m1~1JLi:leJnwim,i1~ '!Jel~ u%'V1 ~'11~'HEJ ,hn~ U 2568 

LL"1:!ii11Uf1-:J1'U'U':l:::n'U~-:JAl.J L ~e)'/Je)'fl.J L~'U 1 'Ufle)-:J'Vl'UL~'U'Vl~ LL'Vl'U (fl1fl~tJ1n2) Lrn::: hh~Ue)'\J~ L '\ll\91\l1f1 LA':l-:Jf\1':l(,le) 
' ' ' 

'lll..l'll'U V1~eJtJ1:::'ll1'll'UU1nru 1n~LAcM 
' 

l.J 7 mf17':l'U eJ-:J fl'UeJ u&\ \11 fl f\1':l'V11-:J1'U LLfl::: eJ u&\ L '\11\91~ eJ1'oJ'oJ:! Lii ~ M eJ'lll.J'll'U LLfl :! 'U':l:!'ll1'll'UU1 L'JW 
'I , 'I ., 

1n~ LAcM 11-11-:if\1':l V11-:i LA':l-:Jf11':l 119lLLM-:i~w[1wu1~1-111l.JtJ"1eJ~Jl v 1 'Uf11':l'V17-:J7'U 1:::\?lUL VlA'WA zj,:i 119l~7'Uf11':leJml..l 

(fl1fl~tJ1n 3) L'~fo~ LL"1A"J1l.J'Ufle)~Jlt.11 'Uf\1':l'V11-:J1'U 1 ~flU'V'lUfl-:i1'U'1.Je)-:J LA':l -:J f\1':l i-:iii ~-:JiJf\1':l~~'lJ~e) 'U fl':lru 
" ' ' 

i:lmnmfom1m'f"J'UUAA"11~nUV'lUf1-:J1'U'V1f1A'U (-a,J~ 9 ) 
' ' 'U 

m-a1-:i~ 10 LL?l~-:i?l~~eJ~LVl\91'oJ7f1f11':l\917L'W'ULA':l-:Jf11':l ti 2568 
' ' 

ll.fl. fl,'V-1. ii.fl. bll,tl. 'V-1,f'l. ii .ti, fl.fl . ~.fl. fl.ti. \91 .fl. 'V-1 .tl. 5.fl. ':l1ll 

2.1 €llli1LVl\91~1f1 , , 

f11':lvi1 .:11'U~bn~1'W 
J' , 
"l'fU 'ITT A ':l-:J f11 ':l 

2.2 €li.J~ b'Vl \91M€l 
' ' 

'lJl.J'lJ'U'\11~€) , 

th:::'lJ1'lJuu~b 1ru 

1mi'Lfiv.:i11-11.:im1 

68 68 68 68 68 68 

1 

'\11111Elb'\II\Pl :LflU'UeJl.Jfl':l:!'\1111-:JL~eJ'Ul.Jfl':l1Al.J - iJt1'U1t.l'U 2568 . " , 
d Clt, Q,J""" Clt, CL/ OQJ Q, 

'Vl111 : U':l~Vl f'1"11'V-l'llt.1 'oJ1f1~, l.J~'U1t.l'U 25668 
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e.1'1m·i.hn'ilm11J~\J1L\1\J'IJ.i~tl·w'll1'1Ju~ii~.i 
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CJ<1n11.'i111'\Jm1ui-i~Lilu't!,mh::'!11'!lu~jj9i!l 

11mn1,mjj!l~Ldiiu11\ll<11"1-1m'iuL'rl!ln11rim,~1~ 'll!l~ \J~~VI ill<11~it1 'il1n~ \'.I 2568 

~t1-:iL1m.r•innm1v\'1L 'W'W 1rn-:im1 

11-mm11~~\?l~-:J(l11'\JA17lJfi\?lL~'W1'W'UlJ'U'W ,11m'W 4 '1\?l (•ruvl 10) zj-:i£lrn:iLD\?lm1'1i.'leJ'\JVlf11'W 
\J " " 'U 'I 

l'ln1 nm 15.00 'W . 1tvi11-:iL~eJ'WlJm1AlJ - iiri'W7cJ'W 2568 bliV'lrn1t1-:i~t1-:iL1cJ'W'17f1(,)1'\JA17lJA\?lL~'W~-:in~11 
' ' 'IJ 

bb"'t \lJ£lfl71~eJ-:Jb1cJ'W~7'W'l1eJ-:JV17-:J~'W1 

~-:iffiA1-:im11~rl m 1~\?l ~-:iArut m1lJ fl71lJ1"''U'W~lJ'W'Wfi 1 'W fl71\?l LL"' nt1-:iV1'W'W~'W1 viliu1'W 1t1u~'Wv1 
'U ' 'U 

\ll171-:i~ 11 bbi.'1\?l-:Ji.'1~~-ifeJ~eJ-:Jb1cJ'W'17f1fl71vl7b'W'W 1A1-:Jfl71 U 2568 
., ., "" 
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0 
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• 'IJ ' 
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' 
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11tN11'Ut-Jfln1·nel11::1.:i ueNn'U A1'Ufl3J l 1Aij~lAita 
' 

LLfl::fl'i17ila3J'i'iC1.n1cw,i13.1A113JL~a.:i,11nn11vh.:i1'U u~-J'VI Afl1'W'UEJ '11nfl 
"I .., d 
1.'U1'U'VI ~er LLfl:: @b O'i0!)1fl3J Vi.ft. ID<t't:>~ 

\111iJV1L'i..:JWt.11U1'1e)\11)~\11'1 1~~1L'U'U..:J1'U\111l.J 1m..:i f\1) L~ 11~1..:i UeJ..:Jn'U fl'ltJfllJ L)f1;~1fl~G'I u~,;''V] Pim 
' ' 

'W"tltl '11fl~ 1~t111l)'l'1'1lJ11'1.fl1W\111l.Jf111lJL~tl..:J'11flfl11'Vl1..:J1'U"(JeJ..:J'YfUfl..:J1'U 1'LI1'U~ @ct LL'1~ @b fl)fl!]1fll.J W.flf. 

tvctb~ '11'Ut:J'1fl1111111'1~..:id 
' 
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w,! n..:i1'U L i1i'u n 11m1 '1 LeJ n'll L 1vu e:i ~ miJm 111),i1'U e:i..:ifl n11 LL 1..:i..:i1'U 1~V111..:iu 1~ L 'Vl fl! ( ILO) -'ii1'U1'U .. 

ci'.o 11t1 '\l'IUt:J"LeJfl'llL1V'Ufl~ '11'U1'U mlv 11t1 1eJtl'1~ ~o.oo t:J"LeJfl'llmJ'UeJ~~~'Ufl~ -'ii1'U1'U ~ 11t11eJtl"~ 

l!:>o.oo "l!U~f111lJ~~'Ufl~~'\l'IUReJ ihutl hfl~l,)e)..:JL~1w1..:i 1 ·rn,Je:i~'11flc'.J'U(-Bmfl~'1) 11m~l.J ':i11'U1'U (9) ';i1tl 1m.1 
' 

"~ @Iv.eta ':ieJtihfl~l,)e)..:JL~11~1..:ihr1ueJ~'11flc'.J'U (;~1f1~'1) 11t11wJ -'ii1'U1'U Iv )1tl 1eltl"~ lvct.oo iifl11l.J , 
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