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~ tl m l.lfJ\Pl ffll'i m ';i lJJ'W jl'Wll '1 ~!'11 lJtl.:Jll 'j trn ~ ffl'W f).:Jl'W'W it11J WU'1 ~UH'W 'Yl i''V'l tJ1 m 1i 'J ';i l.l'lfl~trn~ ~ .:JU 1fl-a'tll.l 

I d d 'J/ ! 
U'1 ~'11'W 1!:J.:J l'W 'Yltntl1'U tl.:J'YI :i l'lJ'YI nm .:J 

q 

'J 1 tl.:Jl'Wi:--1'1 f)l';i uij tJ1J \Pl ll.l l.ll\Pl :i m :ii/ tl.:J f1 'WU'1~U n'i 'U fm m ~'Yl'lJ~ .:JU 1fl-a' tll.l !!'1~ fm ~ fl\Plll.l'fl 'J 1'il fftl'lJ 

fl w .fl l'V'l ~ .:i u 1fl-a' tl" i fl :i .:inn 'Yllll'i lltl .:i u Ht 'W 'Q \Pl ffll'i m :i "'lf'W fl 'tt 'WUtl'W ~ 1 GJ/~ t~ tl'Q \Pl ffl 11 m :i" ntl n! N 

u :i ~ 'YI l'W u 'f1 :i m'll ~ 33719/16462 'U tl .:JtJ 1 1:i'YI ffmvi 'If ti ,11 fifl ifl'Yl 7'f17l.ll.ll\Pl'Jf11'Ji!tl.:in'Wu'1~un'1'll H'1m~'Yl1l 

~ .:JU 1fl-a' tllJU'1 ~l.ll\Pl 'J f)l';i ~ fl\Pl ll.l\Pl 'J1'ilfftl 'lJ i:--1'1 m ~'YI 'lJ ~ .:JU 1fl-a' tll.l~ fl 1'11 'W fl i fl tiff l'W f1.:Jl'W 'W it11J1!:JU'1~ UH'W 

QJ ~ 'J/ GJ d 
'Yl :i 'V'ltllm1i:i:ilJU'1~ff .:Jll1fl'1tll.lfl .:J.fllfl H'W1f1'YI 10 

1.2 1ltlll~!0tl~6\J0-!l 1 rl''Mfll'l 

1.2.1 ~~-:) lr11-!lfll'l 

i m .:im:i'Yl lll'illtl.:iu i i1 'W'Q'fl m11mrn'lf'W flM'WUtl'W~ 1 GJ/191 t~ tl'Q'f1ff1'11 m11.Jntln! 1.:i 'Utl.:JtJ~ii'YI ffm 

viit1 ,llllfl i.:itltj~11~~ 8 ~11J'1Hl~f) tlll.fltlllJtl.:J 1i'.:i'l11fl'Q\Pl';i~\Plil UH'W~fJlJU:i~l'YlfllJl\Pl';jlff1'W 1 :50,000 'Utl.:J 
I I j/ j/ I 

mmti:-.i'Wvi'Ylm'J rl1i1l'J1flvi L7018 ';i~ 11.:J 5044 II i.:itltjl ~'l111.:Jlff'Wf)1flu'W1i.:ivi 634-635 \P1 ~1'Wtltlf) U'1~ 

tff'Wn1fltt'W1'Wtl'W~ 1946-1948 ll'i'Wtl iirdtl~J.:i111.Jfl 298-1-65 Ii (:iu~ 1-1) 
"' 

'J) , A' d ,- ~ ,. ,I QJ QJ ~ ,I lll,., I 
f11 rn l.l'Wl fl l.ll'U 1 t!'V'l'W 'YI I fl H f)l';j mm Hllfl'W 'YI 1-:J I fl tl'Vll.:J Hl tl'W \Pl 'ill f)'i).:j '111fl'Q\Pl ';ifl\Pltl IU\Pl ll.l 

lff'W'Y17.:Jffltl'Q'f1 'J ~'f1il - vi1'lt}J i'1n (Y11.:i11'11.:iu~'W~'W11mt1m'U I l) ~.:iY11.:i1wni!1m'.l1'U'4'Wlit111uY11.:ivir1 

IP1 ~1'Wtltln IU\Plll.llff'W'Yll.:Jl'im.:i11mt11'1'U 1047 (Dl'U'4'W-1.:imi'W) ~1'Wi!1m.itlm ~ i!1'Wt~'Wm ~~1t1 ~.:i 

' " 
ni '1tl.lmvi 14 l~tl1~1tll U'Yll.:J'Ylffll'i'Wtl\Plll.llff'W'Yll.:Jril'1tl.:Jt<u'1ri i'J .:J illi1'W'Utl.:Jrru:i ~ f)t)'lJf)l'j ';j ~l:J~'Yll.:J 

"' "' 
• I "' 'l' c1 ,I d-, ., ., "' .;c1 ,I d-, • I 
u :i~l.llW 5 f) 1'111.J\Pl 'j 'il ~ tl.:J'V'l'W'YI lfl';i.:Jf)l';j ';i1l.l';i ~tl~'Yll.:J'illf)'il.:J'l11flfJ'f1';ifl'f1tltl.:J'V'l'W'YI 1flHf)l 'J u';i ~l.llW 33 

ni'111.J1P11 (:iu~ 1- 1) 
"' 
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A1'1Jeltl-:it 'l11UU 1111;! 3 /2 5 5 3 

'1lel·nJnt'l1 Yfmiimmf tl i,n~ 
l'i1'1Je1tl1t lm,lTlil-:i~ 112sa2 

'lltl'3'\JW'l1 t·1mmuf ilmiinJu!'U11 ~1f1'1 

1, ~lJiii\l"IJO~umrm 



vi li,1 ffa1iiYa d1ffA 

Clo.ct O d, 

1) 1 fi fll 'J Ylll'IUnl-3 

1 ~t1,1~¢i11ilu fll'.i'Utlltlfl 11J.Jn-h:i'Uei-:i11tl'1 Bench m1mY-:iu~h1~Ju11tl'1mi'.l'el-:i 11J'l ttff-:Jlfi'U 
~ ~ 

ii I :. ii \I) I j/ I 1 a, 'J/ 
IO ll.J\ll'.i f111J.Jf111-:J'IJ'el-:JU\ll'1 ~'1J'Uf111-:J ll.J'U'eltlf111 10 ll.J\ll'.i ~tlf111JfJl.Jf111lJ'11~'lf'UtJWl'l1tl (Overall slope) 

'IJ'e)-:Jlf'W 11'11l]'e)-:J 11J1n'U f111 45 'e),:jfll 11J.J1il~1U~'e)f)~'Ulm~'l'i1m'.il\ll1tll.Jlf'W1-:J1'U~1tlfl1'.irn1~'.i ::: lil~~1tl Jack 

Hammer 1m:::rnBackhoe i1t1'lumnlfuu~-:i11tl'1-:i1u 'l'i1mrn~111tt'UU'U 1~t1'li''.it1rn1~n~1il~'IJ'U1~ 3 if 1 
~ ~ 

rn1 :::~n 7 ll.J\ll'.i 1~t1-:ii.J'.i~mw 15 'el-:Jffl 1~t1'el'elf1111Jm::: t1~ Burden U'.i~mw 2.0 -2.5 mm m1::: '.i ::: t1 ::: Spacing 

u'.i :::mw 2.5-3.0 1J.J~'.i H1111tJ'.i~1il~ 1~m 1J.Ji1m:::11'elJ.J 1J.J1ut1J.J 1u1~'.i'l'l~ffJ.JJ1tl'u~1'lf'1 'lmf m1ri1u 94 : 6 1~e.i 

J1m!n ilimw~'li~'elii.J'.i:::mw 18-19 ri1'1nf J.J U'1~ilimwm'.iH1111tJ'.i~1il~ 'lumn:::1il~11~'1:::rif-:i11J1riu 

117 nfoni'J.J~mi-:i111:::ci1-:i 1~v'1Tuci1-:icy~un~ ,~m,J.Ji1~ui1m:::~'UU'1:::~~'.i :::1il~~1flllllU1vJ~111urni-:i111::: 
~ ' 

t:h-:i l'\'1m'.i'.i~1il~1u'1~ 1 rif -:i 1~t1n'elumn~1il~,i~,1~1{rntl'1'Yi~n,1~'.i1'luf rrii 200 m111'.i m1:::'lttfftyty1w1~'el'U 

'l111ruiu'luf rrii 500 m111'.i 1~md~1~,11nmn:::1il~u111w11tl'1mi'.l'el-:i mni'.i'Um~'l11aj1riu1,J ,i~'l; 
a ii \I) I QI 1 1 •~ .,c9 I f ,l .d 

Hydraulic Breaker ~~ Back Hoe 1,11~m ::: U'l'lf1 l'W'el'1~'1J'U1~1m1'1J'U 1i.Jt1'elt1t1-:i H J.Jlf'U 'lf-:J'el~m-:imn'W'U'l'l 

1m-:im'.iii.J'l'l1-:i~1uvirrM1h~mw 500 1J.J~'.i 

2) fll 'JI fl1J flel-ll'lrn el fl~hm "~ I fl 'l:l 'H'I-Hll flfll'J 'tlll'ttiiei-3 

lJJ 'Jlo .,,A' ,d "'' . I ,A' ,d lJJ• d. l ., 
1~'1'11fl1'.itll.Jf1'11J'W'U'l'l'\jl.Jl'l1l.J'el-:Jlfl1 (lJ 1) 'IJ'Ul~l'U'el'l'l 40 l'.i '1f11J '.i:::mw 20 ll.J\ll'.i llil ~fll.Jf1'11J 

., d .A' ,d d • I"' "' "' • I "' 'JI "' 'l 'J/ .A' ,d lJJ ' d lJJ ' "' 11'1~ ,l~l~'.itll.J'W'U'l'llf11Jf1'el-:Jl1J'1'elf1~'Ullil~lfflllf'U (1J 2) 1J'.il1W'l'l1-:J~1'U'l'lff \ll'IJ'Ul~'W'U'l'l 20 !'.i lf11Jf1'el-:J\)'-:J ll.Jlf1'U 

8 ll.J11'.i 

3) m11;;J1'lum1ii1miie1-3 

11Ji'.im'.i HJ 1 'lum'.i'l'i1111i'.l'el-:i 1-w e.i-:iu~ii m'.i HJ 1~ ~V1rn1ir'u'l'l1-:irl 111i e.i-:i 'lu1'1J11mi'.l'el-:i1d 1Y1m~fo-:i 

num'.i~-:im~,11fJ'IJ'el-:J~'U'1~'el'el-:i~1n~tu111J.J1ir'u'l'l1-:i'IJ'U'ff-:i1vi 1,!u 1~v,i~~ ~'WrnJ 71J'Ufl'U'U~ nf-:i 'lui1-:i~ ~l'U'Jil.l'lf'W 

1~v'ltt~ml1l'Jfl1'U t1m1u1u~ii~u11n 

I 

1.2.3 in1'w~n111iu'Yi~uf11u1u l fl'i ~n11 
., 'l 'J/d "' 'l ! 'JI .f ,d "' o c1 ' d c1 ' d irn11w::: m'.i 'lf'l'l~'Ufllfl u m-:im'.ii.J'.i ~n'elu~1fJV1'U'l'l1il~'l'l1mJ.J'el-:i 'Yimun'el-:i1uii'eln~u 'Yimu 

f)'e)-:J!d U'elin11::: n'el'U h-:i hJiiu ff1'Uf1-:J1'U 1rii'el-:i'!T-:i !'.i-:JC)f'e)l.J !Hl~1J1ff~'el,Jmw 11'1~~1~1J111tl'.i :::lil~ l~'U~'U . . . 

1.3 
' ~ 

fll '.i ¢i11'W'U fll '.i ~ ~111l.J1J '.i1,J ff'el1JfJW fl l'W ff-:Jll 1~a''elJ.J ffllJl '.i fill U-:J i ~i-:iu 

m111111i1t'l'e11.JflwuiJ'1ffl1111i1i1,1111m1'11e1-lnuut1~11m'IJNt'lm~n1.J~-:iu1~l!ai1 1~e.1'1'11-:i 

1J1 '!J'l'l~'ITT fllll,l ::; '\'i7 fll '.i 111 '.i 1,1 ff'el1J um: '.i 1 fl-:J l'U .,j''ell.Jil f11 '.i i.Jg1.m111J.JJ.J11! '.i fll '.i i!'el-:Jf1'Ul1'1:::Um'IJ~'1 m :::'1'11J 

~-:i111~a''elJ.J 111mi'elu i'IJ'IJ'el-:im~rn1'.i"I ~tirnu~ ii' V1!'elJ.Ji-:i1ff'U'el1ltym1m:::rJUff'.i'.ifl 'lumnlgilli 

11 ii 'el~ ,i u I ff'U 'el u u ::: u u 1 'l'l 1-:i fll '.i u tfl 'U U '1::: m '.i ¢i 11 il um '.i ~ 'el i u 
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uj l!i'n ffa1HYa i>1flA 

fll'j~~VIUJVl111HH)UtJtlUll'Vii~u1~~elil 'l'l l ~'IJ11l'V1~llifl'l,rnl~,l\Pl'l'il11tlHW~Hlfll 'J 

\91'J1"1\PlfJWflWHJ7fllffium1 tilfllff m1m'i1uc1~'Vlff'Vll~c1lJ 1 ~i'Lilfft1-:i m -:iimr~rvieiu fJWfll'Vjtll fJWfll'Vj 

m fllffi u mnmh ~ neiu fl1 'J 'J ~i'Lil ff ti-:i i mn:11m.h ~ nt1u fll'J uc1 ~1 ~i'IJI ff ti-:i ~\Pli 11Jflfli'l 'Vjf t1mf-:i ff11l vrn 

fll'J\91'J1"1\Pllllitl'IJl'Vit1unum\91'JjlU~f1l'HU\Pl I\Plt1lh1t1c1~l;tl\Plfll'J~\Pl\91llJ\91'J1"fftl'UfJWfll'Vj~,:Jll1\Pl~tllJ i-:i 
d 

\91l'Jl-:J'V1 2-2 

if t1-:Jf1UU'1~Un'i'llvrnm~'V1'1J~ -:Jll1\Pl~tllJ Uc! ~ fll 'J 91 \Pl\91llJ\91'J1"fftl'IJfl Wflrn~ -:Jll1\Pl~tllJ~l'\.,\1'\.,\ 2 ri f -:i/iJ . 
O I J ~ I 

Ullff'Wtl\91tlf)'JlJf,J\91ffl'l1m'JlJ'Vj'\.,(~pu1m~fll'Jl'l1lJtl-:Jll'J 

~ -:JU1\Pl~tllJ llcl~'l1'U1tl-:J1U~l~tl1°li't1-:i1~m~m'JW l~tl itJ 

.d 
l'Vj ti 

rlrn i''IJl1J:-Ju fll'J~11i1u fll'J91\Pl\917l.lm 1"fftl'LifJWflrn~ -:iu1\Pl~t1lJ im~t1 ~~11i1u fll i i l 'Vj. ff . 2566 

'Utl-:J 1 fl'j ,:Jfll'J'l'i1mi'.lt1-:iui 'ttUf,J\91ffl'l1mrn'lfU\Pl'tt'\.,\Utl'\.,\~ i'll\91 l~tlf,J\91ffl'l1mrnntiff f 1-:J tJ 1~mu 'LI\91 'J lcl'U~ 

33719/16462 'Utl-:J'IJ1 1l'V1 ~cll'W'Jftl ~lf1\Pl llff\Pl-:J i flu\91l'Jl-:J~ 1-1 

' ' .ct o q, q, q, SI o q, 

Vll1H'YI 1-1 IIH'Ufl11ml'l-fUfl11Vl~VllilVl11{1tlel'IJt)WilWHHll1~irnil (1~U~~ll'U'Ufl11) 

' ~ o .:!I tq, q, 4 .ct, d .:!I , SI 
'\lel-:J I fl1 ~fl11'Ylll '11il el~ll 1'11'U el VI tl1'11 fl11il'lf 'U ~'11'Ullel'U~ CU VI I TI el el VI tl1'11fl11 ii flel tl1 H . . 

,.h~'Yll'U1JV11Ul'\l~ 33719/16462 '\lel~'I.Jj'H'YI Ht:11-vi'HU 1llfl~ 

"llflfll"llll'n,J'lvl 
.; ,b-:.u-:nrnh1ihm1, ii vu1. 2566 

I. tjtllflTl'i01fllfl1'1-lml Olfllff 

2. s~iUlff (I~ 
,(, .. 

3. IIH ti''l.ltYm HJ'I.I . 
4.tJtutmnh 

5. tJ tlltlll-mlffii'lfilffil11M~mn.Jflll 

6. s~i'lJlff(J,:11'1-liYOl'l.liJs~miurm 

7. l~fl'lJlff (l~~,1911'1Jflfl'1 

8. fl11~11~ff~U)Jl~l fl111 

9. m 11i,1'1111w~1u1 

..; 
nm 

mum 

2 fl f ~A'l . 
2 t1i'~A'J 

2 t1f ~A'l 

2 t1f ~A'l . 
2 t11 ~A'J . 
2 t1i'~A'J 

2 t1f ~A'l 
2 t1 f ~!,'J 

2 t1f ~A'J 

.. 
)I.fl. 11.fi. )I.fl. liJ.!J. 

. • . . 

. • . . 

. • . . 

. • . . 

. • . . 

. • . . 

. • . . 

. • . . 

. • . . 

11 mm 11 Ii.I 
I O .::.0 Q.J Q.J O 

* 'lf1-:Jl1"1\Pl ll'\.,\ '\.,\ fll'J \91'J 1" 1\PlUcl~"\Pl'Vll'J ltlH\.M 

fl.fl. il.u. fl.fl. ff.fl. fl.!J. 

. . . . • 

. . . . • 
. . . • 

. . . . • 

. . . . • 

. . . . • 

. . . . • 

. . . . • 

. . . . • 

Ill.fl. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

fi .!J. Ii.fl. 

. . 

. . 

. . 

. . 

. . 

. . 
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u;1111 ii01wia li1tl'v1 

' <=t 
lJ'Yl'YI 2 

ft11Y111ilin1un11t.1ijiw1Y11i1i11Y11ft11i1e1~t1iurn~um,. 

2.1 
0 ... 

fll'l~ln!'Wfll'l 

fll'i ~~~l1l.J11 'i 1'il fltllJ fll'i 'U0llil 111l.J:1.J111'i fll'i i!ti.:i f1'Wl1'1~Utfl '\J ~'1 m ~'VllJ ~ .:JU 1~Jm.J i 'W 'i~tl~ 

~ 11-u 'Wfm ifl'i .:im1mi'.it1.:iu1 tt'Wti11flTnmrn'lf-u ~tt'WUtl'W~ 1 Clf\91 . . 
337 19/16462 '\Jtl.:J1J11:i'Vl flmviiv ,hn~ 'V11.:J1J11:i'V1~11foEJ7"1 ,~~11'U'Wfl1'i11'i1'ilfltl1Jfl1'j'LJ0llil1111.Jll111rnU 

"I ~,~f11'tt'W~ 1 il~tJ i~tJff1'Wf1.:J1'W'W ivrnmm~U~'W'Vlf'Vm7m1i'irnll'1~~.:Jll1~Jti1.Ji.:Jf11fl~'W1f)~ I 0 

2.2 fHlfll'l"1'l1iHle1'U 

'ill f)fl1'i11 'i 1'ilfltl1Jfl1'i uij 1J1i 1111.J1.J111 'i fll'i if t1.:Jf1'WU'1~Un'1 '\J ~'1f1'i~'V11J~ .:JU 1~J tll.J 1m~tl~~ ll'U'W fll'i 

'\Jti.:i i m .:im1 mi'.it1.:iu1llm,111mr1m rn'lf'U~tt'WUti'W~ 1"lf\91 
J. ' j/ 

rvrn ti 11 m r1 m rn n ti fl 1 1.:i . 
337 19/ 16462 '\Jti.:iu11:i'Vl flmviiv 'ii1n~ 1rlv1'W~ 24 fJl.Jfll~'Wn 2566 mmrntrpJ~"mrn11'iltrt1u1~i.:i 

'j1f.J'1~1~tl~ 'l'W111'i7.:J'Vi 2- 1 

2 .3 ff 1 tJ ~ tl fl l'l "1 'l 1 iHrn 'lJ 

'ill f)~'1 fll'j 11 'i 1'11 fltlU fl1'iUiju1i 1111.Jll111'i fll'iif ti.:i t1'Wlm~um '\J ~" m ~'Vl'iJ~ .:JU1~ Jt11.J 'l 'W 'j~f.J~ 

~ 11-u 'Wfll 'i i m .:im 1V11mi'.it1.:iu1 ll 'W'eJ 11mr1mrn'lf'W ~ll 'Wtt 'Wu ti 'W ~ 1 "lf 19i' 1~ tl'eJ 11mr1m11.Jti tiff! 1.:i U'i~'Vll'WU m m'\J~ 

337 19/16462 '\Jtl.:J1J11:i'Vl flmviiv '01f1~ 'Vl1J11 'il7f)l.J11l'jfll'i"I ~fi1r1'W~Hri1'W'lr1aj'V11.:J im.:im11~uiju1i1111.J 

vel1.:i1fl1.:iflf ~ u1~nvunuu11:i'Vl 11.J~.:i 1i'W 111t1'W1rl'm1 flti'Wiflu'Vl'W\91 'ii1n~ ;.:id'l'Wu11:i'Vl~m nEJ1'V11.:i~1'W 

~.:i111~Jt11.J M1ttt11U'W~lJ11~tJ1fl1J1.J111'jfl1'ji1tJ.:ifl'Wlm~um'\J~flf)'j~'V11J~.:Jll1~Jt11.J1~1.Jl~1.J ;.:J'Vll.:J im.:im11~ 

1ttm71.J111.Ji'.it11~irnel1.:i~ ff1'W1J1.:J1.J111'j fl1 'jV.:J ,l.m m n lijlliir1~t15.:i 1li~.:inmufiu1i l'lf'W 1ltlJr11fl1'if tl.:J~ f.J'W 

'\Jt).:J'j 11'Jf;)'i~tJtju1 mu 'lnJ1~ f.J.:Jl~tl1fl1Jfl1'j~11'U'W fl1'i'Vl7!'11i'.iti.:i'\Jti.:J i m .:Jfll'j l~tl.:J'illf)fll'j~ll'U'W fll'j~~l'W 
9J jl I I 

1115.:i 1li'VlU'U tlJl-11 fll'j !v.:ii~ tl'W i.:i nri 11 1m~ fl1 'j uf mJ1 .:i:W'W ~iit'U 'Vi'Vi ~l'U fll'j'V) 1mi'.iv.:iuir1 fl11.Jl'jt)'V) 1 M1vl f.J.:J 

fl1'i'U11Jlf)~tJm! 1mi'.it1.:i M1n~m11.JUfltJ~j) ti I~ tl.:J'il1f)'U'il~'lJ'W'V11.:J im .:Jfl1'jl~.:JIU~r1U 1mi'.it1.:i 1uu1~mw 40 , 1 
~oGJ g)~ ,,J. 
'If .:J f) lfl .:J'\J f.J1f.Jr1'U lll-11.J tl.:JtltJf)tJ tl l .:J 11 ti I 'U ti .:J 
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'l'U m791n'ilifl 91~ofl'il'Un m71n1Ji1orl1-:i~-:i~o 1 u~ 

1) f)l 'ffl'i101~NUtltelel-:J'nl-l (TSP) . 
'Vl1fl17101J\9110V1-:J iflt1'l'Mtflio-:i1n1Ji1orl1-:i'l/ilflUH~fl\Tsl (High Volume Air Sampler) ~fl 
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TSP 'luml1vil~i',nf :u~o~nrnrrn1:u917 (mg/m
3
) 911:Ul.J1917~1'U1n1lm1tl1 US.EPA 802 

2) fll'J~1101~NUtl t elel-:J'\lU1~!Ufl (PM-10) . 
'Vl1fl17 !01J\9110V1-:J iflt1i'M1flio-:i1n1Ji1orl1-:io1mff'lf'Wflll7-:J~fl\Tsl (High Volume PM-10 Air 

Sampler) ~fltllfllff~l'U PM-10 Inlet ~1tltl9171fl17~fltllfl1ff 40 ~f11J1fffl~91~tl'U1l1 ~1'Um t fl1'1:lmo-:i~'Yi1'il 1f1 

fl1tl'Vl9f (Quartz) !01J\9110U1sl!TI'U!1~1 24 '171 im ~t) I i1orl1-:i f1179lfli-:Jlflio-:i1n1Ji1orl1-:ilo-:i9i~i-:i'l~tr-:i 
jl I j/ T I I 

'il1f1W'U~'U 1.5-6.0 ll.J917 iflt1Vfll1\?1-:Jlfl~O-:Jlo-:ioQ'l'U'Yiiri-:i 1:iJiiif-:iu~mYf1-:i11~omfl17 \Tsl'U-:J '111m:::~111mo-:i 

1 u'IT-:im ~~~ 1-:J'IJO-:Jll l'l1'U f1 f1tl'UU~ t 'l1 rl'-:itn'IJ\9110 Vl-:J !~0'1111.i 111,! f)'IJ'e)-:J ~'U ~ t tltlsl1J'U m ::: ~111 nrn-:i 1m:::11 1 

'I.fl l.J1917 \9110V1-:Jtll fllff~'QW '11.fJ iJu~t fl 11:Ui'Ul.J1917 ~}'l'U 11'11i-:i'l111.i 111,! f1'\Jtl-:J ~'U ~ttltl-:Jlm t 'l.fi lJ 1917 01 fllff i 'U 

fil'U 1W 111u1mw ~'U ~t tltl-:J'IJ'U 1~!~ f) 'lu ml 1vil~~ nf l.J~t)~ f)1J1ffflll.J917 (mg/m
3
) 911:1.Jl.J1917 jl'U 1n1lfl 71tl1 

US.EPA 076 
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O QJ o' ~ ~QJ QJ .,:!{ II J'.ci 
1. ffl'UflmCJJ'Vl'l"~Ul'l'l'Ul~ ('Vlfl11 0631689 ~~1'Uelelfl, 1949358 111'UeJ) elQ'IHHllfl'Vl'U'l'l 

im.:im71iJm.:i;l'U'Y1fl~~1'U~fl!Utl.:Jl11'WeJ iJ7~mru 2.6 ni,m.J~'j 
,, ' 

2. u'1ml'l:lfJ'l"lfl~l~tl.:J'W'UYi lf1Hfllrnl.:J;l'U'Y1fl~ ~1'U~fl ('Vin11 0633528 ~~1'Ue)e)fl, 
,, ' 

1947488 111i!e1) e1d111.:i,nnwuliim.:im711.J'l'l1.:i;1uvirr~~1u~n iJ7~mru 630 tl.lm 

3. u'1ml1JQ71fl~l~tl.:J''U~lm.:imrn1.:i~l'U'Y1fl~~1'U~fl1Utl.:JM ('Yin11 0633519 
,, ' 

~~imrnn, 1946486111'WeJ) e1il111.:i:01nwuliim.:im71iJm.:i;1uvirr~~1u~mut1.:iM iJ7 ~mru 790 tl.J~'l" 
"' 

3.1.2 f.Jilfll'J~11'il1vlflWfll'V'H)lflU11U'U'l'ltllfllfl 
c:a 

:01m-n1m7~n:0111f,Jrufll'Vlmmrr1um7t11mrr 111u1u 3 mnw 1rle11'U~ 22-25 fJl.lfll°rl''U'li' 2566 
d QJ ,d Q ti ,ci 
:1.JfHlfllrnn:0111 ht~777.:J'l'l 3-1 uc1~'l"lt1HWH'lfll'l"1tm1~111umf1N'U1fl'l'l 2 

f.11:lfll'lm'Jil'Jvl .. .., .., .. .., 
ff fll 'Uvl 'nil 'Jvl 'J'U't'lvl"nil'Jvl 

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

22-23/02/66 0.208 0.087 

23-24/02/66 0.218 0.091 

24-25/02/66 0.211 0.089 

V 9 V d ~ .ci~ 
2. 'lJl'U'jl'l:JfJ'l" 1flcllf1tl.:J'Vl'U'l'l 1f1Hfll'l"'l'll.:J 22-23/02/66 0.239 0.097 

23-24/02/66 0.218 0.090 

24-25/02/66 0.221 0.093 

V ~ Vd A .ci~ 
3. 'Ul'U'l"l'l:lf;J'l" 1flcllf1tl.:J'Vl'U'l'l 1m.:Jfll'l"'l'll.:J 22-23/02/66 0.218 0.092 

23-24/02/66 0.215 0.091 

24-25/02/66 0.221 0.094 

0.330 0.120 

1Jhi'l'l 1:uii.:i l~'U!17eJ'UllJ'Ul'l fle)'U'lfclll'l'l'U~ 'illfl11, 2566 

l.Jl~'l"i41'Uf,JW.fll'Vle)lfllfl1'Um 'j tllfllfl i11en•f1, iJ iJ7~fl7flf1W~mrnfll'j ~ .:Jll11J~e)l.Jll'l1.:J'lfl~ 

ll'lJ'lJYi 24 'Vl .fl . 2547 
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e 1Alil"il~'llilflOlll1'Wil1n1R'luu,,mn1RLLmm:iutatJ-1 
• .., ~ r 

St. a1umHww,::mnu11l (0631689, 1949358) 

st.? ir,untt{l"l'lnaiuiifo,-101 n1-16i'1uiim1::1u~rn (0633528, 1947488) 

St.3 ,r,u,1'1:f!]ilnaiuiITfl"l-lfl1"i l11-i1~1Uiiflci::lURfl LilfJ-l'li ( 0633519, 1946486) 

d ., , f 
,lilLfl\Jlillelfl1-lU1 

St tialli'nA::neu'luiuITTm-101, (0631858, 1949588) 

St. -uau11i11ftri1unl'l·.JV1rm:u1nJ111 (0634513, 1945289) 

U)!ttl ffff1mfO 9117ft 

A1'1lel'lht l11UUlil"i~ 3/2553 

'1le-iuWn 'imntJunft.l ~,nm 
~ fll'lltlU'n:l11U'Ulil,i'i 1/2562 

'1l8-il\Jnfl1 t'l!Ael\lif liLl~t1t.lu!u11 ,;hnlil 
l!I 11-l1iiilu'1la"1A'l-ilfl1<a 

7.,U~ 3-1 LH16H'iil6Hi11'1:.J161AW.fl1'W~~U16H1il:U , , 
MINll'iG ENVIRON~U,.N'I' CONS LTANT CO., LTD. 3-3 gls/fffl'1tfflll/t'3- l 



3.1.3 
_1 CV , <!I CV cf 

ff 'J1Jf-Hl t1 l'J ~ 'J 1'll1 ~fltlUl TV'Ull fllft t.11.J'J 'Jtl lt11 fl! ~ell.I flUfll'nt.l 1i 2566 
<ll <ll <ll 

'illnl}-Hlf11Hl'j1'il1~flWfll'l'l01f11fl''lUm'HJ1f11fl''lU'1!1-:J1U~ 22-25 fllJfllvfU1l 2566 ~l'\.,11'\.J 3 . . 
fftlTU Vl1J11 fllUflfl-:JCJJVl'j::;1J1'1'1\hY;j "fil TSP titj'lu'li1-:i 0.208 - 0.218 mg/m3 

1m::;nfi1 PM-10 titjiu'li1-:i 

3 91 9 91"" 11 d 'I' 91 "' ~ "" ' '9 , 
0.087 - 0.091 mg/m , 1Jl'\.,l'jl'l:JQ':i 1fHUflt.J-:!VlU'l'l 1flHf11'j'\'ll-:J~lU'Vlfl'\91::;1U\91fl l.Jfll TSP tl~ 1U'IJ'1-:J 0.218 - 0.239 

3 "' ' '9 ' 3 9/ i 9/d 11 d'l' 9/ .. mg/m 1m::; l.lm PM-10 ti~ 1mn-:i 0.090 - 0.097 mg/m , Ulml'l:lf;J':i fli11flt.J-:JVlU'l'l 1m-:imrn1-:i~lU'l'lfl' 

91::;')'\.,l\91fl!Ut.1-:JM "fil TSP titj'lmh-:i 0.215 - 0.221mg/m3
1m ::;nfi1 PM-10 titj'lu'li1-:i 0.091 - 0.094 mg/m3 

~-:iijfi 1ti tj'l u1 nw cvf lJ 791 ':i ~1u ~ n111u~ 1rlml 1 rrn f11 ':i 91 ':i 1'il1~~ 1 ll i.Jnn t.11.J1livutiumw CVllJl\91':i ~lUf>JWfll'l'l 

Olf11fl''1umrn1fllfl'l~t.llif11,J 9lllJ,J':i ::; fllfl'flW::;fl'j'jlJfll':i~-:JU1~~tllJUl1-:J'lfl~ mJU~ 24 Vl.fl' . 2547 ~f1111U~fil 

m~t.1 24 '!T11m TSP 1:iJ1nu 0.33 mg/m
3 

1m::; PM-10 1:iJ1nu 0.12 mg/m
3 

(~Wflffl':ifllflrlU1fl~ 3) l'Jflfftll'U~ 

'Vil fll 'j \91 'j 1'il1~ u~mh-:i ,'j~\91llJ~,J'j::;f)t)1Jf11'j'i)::;~ tl-:J'U gm \91 llJlJl\91':i fl1':ii1ti-:itiu1m::;utf'i'lJ rii,m::;'l'lU~lUf>JWfll'l'l 

tllfllfl'tlV1-:Jlfl1-:Jflf ~ 11~tlfll':il~lJlJ1\91'jfll'j 'lMll'U':i ::;ff'\'llifll'l'llJlfltu l'l!U fll'j l~l.Jf11'jff!'U'j aJ1 ium::;mu f11'j 

' .c::.\ c:: I d ~ ii I ' Q A' d d ii 
u~t.1tit.111u mumunti-:im ui1::;mrn~Vlrnm!ffu'V11-:1'\Juff-:immvium11w'l'lu'Vl lf1Hf11':i 1i'.Ju91u 

3.1.4 ff'Ji1f-Hlfll'J!'tl1tl1J!fltl1Jt11'J~'J1'll1~f1Will'nellflUl1t.11J'J'Jtllfllft 
<ll <ll 

' 1 f <::I I ~ _Of CV 

t.l 'ti 1..:1 'YIN 1 t.l ii 1 'll t.1 ti ..:11J 'll 'll 1.J t.1 
<ll 

'illflm'lfll'.i\91':i1'il1~fJWi17Vlmmfl''lum'.immfl'iu'li1-:i~H1um'iluo-:iu'il~'LIU (1$ltiUfJlJfllviu.i 

2566) 1~'Vllfll':i\91':i1'il1mnmw~ui,::;titi -:i'Vf-:111lJ~ (TSP) 1m::;mmw~ui1::;titJ-:J'lJUl~~lfl11 10 1lJmtiU (PM-10) 

O d \J]9J I .c::.\ O QJ r/ : .c::.\ 9J i i/d A' de; i/ Q 

'il1u1u 3 ffmu 1~un mnwmunfl-:iCJJVl':i ::;ul'Vlm'Yj mnwrnm111g':i nmflt.1-:JVlU'Vl 1fl':i-:imrn1-:imu'Vlfl' 

~ "' 91 'l 3/.:::t A' do:; ii .c:. QJ .c::t 'lil QJ d d 
\?l ::;1u\?ln m1::;mnwrnm111g':i nmflt.1-:JVlU'Vl 1flHfll':i'Vll-:J~1u'Vlf!'\?l::;1u\?lm1w-:i \91 (~-:J\911':il-:J'Vl 3-2 1m::;J'U'Vl 

3-2) 1~t.1Vlu11 'l'Jflfl f-:i 1m::;'Vf-:i 2 i'lfil~'Vi1mrnn'il1~ nfi1titjiumwcvfm\?l':illUfJWfll'l'ltilfllfl''luunt.11mfl' 

1~vJ11tJ\911lJ,J':i::;mfl'flW::;m':ilJfll':i~-:iu1~~tilJl!M-:J'lfl ~ ~uu~ 24 Vl.fl'. 2547 'l'Jflffmi1~'Vi1m':i\91':i1'il1~ ~-:i 

Uff~-:JiMl~U11'1'11-:J~'U'j::;f)t)1Jf11'j ,~,Jgilli\?lllJlJl\?l'jf11'j ~ ,~n111u~ Htiv1-:i1rd-:it1f ~ lyjtl 1:u'lirin~ 

rii1m::;'1'11J~'fl'ljlJ'IJ'U~lUfJWi11Vl'fllf11fl' 1m::;~v-:i'l.Jgmi1~lJ!~lJ\?lllJ~'Vll-:JU11J'Vl~llifl'l:ll~-:JU1~~'f)lJ,~,r 

f11UU::;'Ull.Jlll~1 'lu,Y1-:i~u 1-yjmiJumrn~mmw ~U~'il::;1n~tu iuVUlfl\91 i MU'flt.l~iJ'~ ~-:J'Vll-:JU11J'Vl~ 

mn111~-:il!1~~fllJ 1m::; m-:i lt1':i-:Jf11':i'il::;'Vi1m':i~~\?11l.Ju11':i::;1-:irii1m':im1'il1~11wm'l'lmmfl'iull~i1::;q~mi1 11 

In~ rii,m::;'1'11Jtl1J'lJ'l.l'lfU 'l fl~lfi t.1-:JlJlflUtimvl ti-:!,~ 

'l 
9/d i ~ 9/ d 

'lJ'l.l'lf'\.J flJ;'l!flt.J-:J U':i::;~UU'flt.l'Vl'f1~ 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

"' )I/ ~ ~ ' \/J. I, 9/.. ~ 
!Vlti'il::;111'1'11-:iuti-:inmm::;l!n 1'\J\?l'fl rn mn~rii,m::;'Vlunu 
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u1il'n ffo1fii't1 ii1ti'A 

' ' "" _ I";! "" .., , 1 ' "" ' "" _., .., m"iHYI 3-2 Uiivl-:tfll"ilU"i£11.JIYl£11.JJ:Hlfll"i~"i1\'11vlfltlU11'WB1fllft U1.J"i"i£11fllft U'lf1-:t'YIN1U1Jl\'1Utl-:tu\'l\'11.JU . . 

' 

3 TSP 24 hr (mg/m ) 
3 

PM-10 24 hr (mg/m) 
.., "" .., 
1U'Ylm1\'11vl 

St. 1 St. 2 St. 3 St.1 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 0.218 - 0.239 0.215 - 0.221 0.087 - 0.091 0.090 - 0.097 0.091 - 0.094 

llWl"ijlU 0.330 0.120 

~m ,ihivi 'h.1~~ 1iu11rn1.mr1.n1 fltlWlf'clUVIUi ,hn~ '2566 

mm9rn : m~111ufJWilTVrn1mrr'1u1.Jnmmrrl~trvf1hl 1h~mffflru~nn1..1m1i'i~111~Jm..1u11~'!f1~ 'ij1J1.J~ 24 'Y'l.ff. 2547 

~ 

J. '11ll1£11'11~ : St. 1 
..::i. 0 QI ,I : 

rn11rumumY~CJ.J'Y'l'J~mviu1~ 

" . ..::to 9/ G) 91.c::t 4 d"t 9/ ..::ir. a1 

St. 2 = rn 11rumm111g1 Afl'cllfl fM'Y'lUVI Am ~fllrnl~~lUVlff~~1'1.,1~ fl 

" ' ..::i. 9) q 9/d 4 d,. 9/ .Q QI d G) 91 
St. 3 = rn11rumm111g1 Afl'cllflt.J~'Y'l'!.,!VI lflHfllrnl~~lUVlff~~1U~fll'ijtJ~ A~ 
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0.33 
0.30 

mg/m3 

0.27 • • 
0.24 
0.2 1 

0.18 • 
0.15 ... 
0.12 ... 

0.09 '" 
0.06 
O.Q3 
0.00 

mg/m3 

0.130 
0.120 
0. 110 
0.100 
0.090 
0.080 
0.070 
0.060 t-

0.050 t-

0.040 t-

0.030 
0.020 
0.010 
0.000 

v11it1 Ktt1iiio i1tiA 

Total Suspended Particulates (24 hr) 

1Jl~1J l\l = 0.330 mg/m3 

0.197 
• 0.191 

22-25 11 .'l'l . 65 

1 0.166 
0.152 

27-30 11 .V. 65 

0.218 
1

0.208 

22-25 11 .'l'l. 66 

J tJ ~ 3-2 m 1 WI llitl lJ I TitllJNfl fll 'j Vl'I1 i) 1YI fl tu.fl wrn 1 fl1 fl,,., lJ'j ·m 1 fl1 fl 

lJ111Wff1UtUT.:S~'W'i::1Jl't1J1'tllu-u1.:s~fi1u,n,:iuo.:sifo\ltJU 

0.084 • 0.082 

22-25 11 .'l'l. 65 

PM-10 (24 hr) 

1J1911f1U = 0.120 rng/m3 

0.054 

*0.051 

27-30 11 .V. 65 

0.091 
1 
0.087 

22-25 11 .'l'l . 66 

J'tl~ 3-2 (A8) fl'Jl'WlllitllJITitllJNflfll'jfl'j1i)1YlfJW.fll'W81fllfl1UtJ'i'itllfllfl 

11111wu1umr.:s~'W1::11rnJ1'tllu-u1.:s~fi1ui.i1,:iuo.:st'fo\luu 
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1111in wn1Mo v1tiA 

Total Suspended Particulates (24 hr) 

mg/m3 

mmJl\J = 0.330 mg/m3 
0.33 -~ ......................................................................................... , .................................................................................................................................................... . 
0.30 .,. 

0.27 .... 
0.24 .... 

0.21 
0.18 
0.15 

0.12 • 
0.09 
0.06 
0.03 
0.00 

0.220 

! 0.193 

22-25 fl.Vi. 65 

0.164 
! 0,155 

27-30 fl.O. 65 

0.239 
1

0.218 

22-25 fl .Vi. 66 

JtJ~ 3-2 (~0) fl'il~l'lttr.JUl'flr.J'UNUfl11g)11il1YlfJWill'Vi01fllfl1inrnrnmfl 

" ' ' ... ii , .i' .. 4 .. 'i ii "" .., 'I I .. I «I _., ._, 
'U1!1W'Ul'U 1Ult:)1 fl Ill flr.J-:J'Vi'Ufl g fl1-:Jfl11'YIHYl1'U flfl gi:::11-!Vlfl g 'U'V1-:Jf1Nl'U"1 il'UtHuil~'U'U 

PM-10 (24 hr) 

mg/m3 

lJlmflU= 0.120mg/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 
! 

0.083 

22-25 fl.Vi . 65 

I 

0.056 
1

o.050 

27-30 fl.O . 65 

I 

0.097 
! 

0.090 

22-25 fl .Vi . 66 

., ' ' 

I 

... ii , ii • ~ 4~ ii 4 Q.,I 1 ' .. ' ,Id! _Qf Q.,I 

'U111W'Ul'U 1Ult:)1 flUlflr.J-:J'Vi'U fl g fl1-:J fl11flHYll'UflflVl:::1'UVI fl g 'U'lf1-:Jf1Nl'U"1il'U 0-:JlJil ~'U'U 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 

mg/m3 

0.15 ,-
0.12 .... 
0.09 .... 

0.06 
0.03 
0.00 

0.216 
10.201 

22-25 f1 .'l'i . 65 

Total Suspended Particulates (24 hr} 

I 

0.177 
1 0.168 

27-30 f1 .IJ. 65 

I 

1i11in im1iii'o i1til't 

1m npu = 0.330 mg/m3 

0.221 
• 0.215 

22-25 f1 .'l'i . 66 

JU~ 3-2 (916) m1~nAumnt.1mnm11Vt'n\11YlfJWlll'Vi61fllfl1'1-nJ11tllfllfl 

.. ii 1 9/ Cl .r ci~ ii .Q CV 4 d9 1Al) f .ct f 4 Q.I 

1J111WU1'U 1Ul~1 fltltflt.l.:J'Vi'U Tl I fl1.:Jfl11Tll.:JYl1'U Tlfl Vt::1'U91fltil£1.:J 191 !'U'V1.:JTlf.ll'U'lll\l'UO.:J'U\1~1J' 

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 

0.087 
t 

0.084 

22·25 f1 .'l'i . 65 

I 

PM-10 (24 hr) 

1J1m11u = 0.120 mg/m3 

0.063 

! 0.055 

27-30 f1 .IJ . 65 

I 

0.094 
t 
0.091 

22-25 f1.'l'i . 66 

JU~ 3-2 (916) fl11~1'ITT£11.Jt'n£11Jf.ltlfl11Yl'n\11YlfJWlll'Vi61fllf11'U1J11tllfllfl 
., ' ' 

I 

.. ii 1 J! .. 4 .. .,. ii .. .., .. " ~ ' "" ' ~ _., .., 
1J 111WU1'U 111;j~1 flgtfltJ.:J'Vi'UTI I fl1.:Jfl11TINYl1'U Tlfl Vt::1'UYlfltil£1.:J I 91 I 'U'V1.:JTlf.ll'U'lll\l'U 0-:JIJ\l~lJ'l. 
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3.2 

3.2.1 
0 ... 

fl T'ffll rw u fl n 
o Q.lv J Q.I a Q 

'Vil fll 7 ~ 71'11\Pll>l'J tl!fl 7 tM~ 71'11\Plfl 1llJI 711H'l~'Vlfl''Vl 1.:11:1 lJ 

u;ir,., ffa1Hft1 il1flA 

f11llJl~ 1111."l~'Ylfl''Vll.:11."llJIIJ1l'1lflll m ~tll~'l-lftllltl'IT1 im mm!utl1ri1~ ,~milPll'lll~'l-lllrl'l-l~ii1:1lJ (Wind Rose) 

i o> QtJQ.I d ~ V 
~llJl~'lJ'lJ'lJeJ.:I 'U'Well\Pl (The Beaufort Scale of Winds) fl1 7~\P'l~.:llf11tl.:11\P'lf111lJl71111."l~'Vlfl''Vll.:11."llJ ~el.:l\l'.:l1llf1 

~ "' i d t J. V ''l d I lJJ l .t::t, ~ V ~ Q.I V ~ 'l ' 
'W'l-1\P'l'I-I 6.0-10.0 1:1.J~l \P'lt11J\P'l'Vl~.:i1mt1.:i~t1.:it1t1 '1-l'Vl 11:1.:i 1:1.JlJff.:i'lfonir11.:il1rnmm1mrn 111:1~~t1.:i~.:i mn.:i 

q cu cu cu 

1'1-1111."1~111."l ll~ tl1t1'1-1t1'Uf)17 ~ 71'11\Pl i'.Jtll fl l'Well fllfl'i '1-1 m 7 tll fllfl' 
.,i'lV?1 V VQ Q.IQ.lo> 

l'Wel 'lHu'l-1'\JeJ lJ 1."lell.:lel.:111 fl\P'l-:1 f111 lJ fllJ'W'l-1 ti 
" 

'lJeJ.:lrl1."lfl17~71'11\Pl i1Pltil'llfl17~71'11\Pl \ll'l-11'1-1 1 m:nu ~e) ffl'Uf)ff.:J~'W7~'Ul'Vli11'1'1 (Wt1\Pl 0631689 ~~1'1-leJeJf), 

~ I ' .l d lJJ V Q QJ .t::t ~ Qi d 
19493581'11'1-leJ) t1t1m.:i,irn'W'l-l'Vlim.:ifll11U'Vll.:J\P'll'l-l'Vlfl'~~1u~m,w.:imut1 u1~mw 2.6 n 1:1m~1 (7U'Vl 3-1) 

" " 

V 

3.2.2 f-Hlfll':ifl':i1'll1vl 

fllrn71'11\Plf11llJl~1111."l~'Ylfl''VlN1."llJ \ll'l-11'1-1 1 mnu ,~un ffl'Uf)fl.:J~'Wl~'Ul'Vli11Vj 'lmh.:1111:11 

l~tl1t1'Uf1U~71'11\Plfltllfll'Wtllfllfl'i'l-lm7tllfllfl' 7~'1111.:11'1-1~ 22-25 f)lJfll~'l-l'li 2566 lJrl1."lfl17~71'11\Plllfl\Pl.:J'l'I-I 
q q 

_. V <$ ,:::,. 1 <!t V ,! 

3.2.3 tllU~fl fll':ifl':i1'll1vlfl1lil ! ';i1!Ul~'Ylrl'Yll-:itUJ U!v'IE>U Qilfll~Ufi 2566 

l'llfllH111,111P1m1:1.J1~1111:1~vifl''VlN1."llJ 3 1u~t11~0.:i 'lmh.:iiu~ 22-25 fllJfll~mi' 2566 'W'U17 

ihu'lmy'rl'\P'llJl,Jlf)'Ylfl'~~1'1-l~f)!Utl.:lll1'WelfteJ'I-I 1u'Vll.:l'Ylfl'~~1'1-l~f) (WNW) ilPlt1lJf11llJl~1'lmh.:i 0.4-3.6 mis 

Q :'1 V I d O Q.I -=i V 
fl\P'llu'l-llt1t11:1~ 27.78 'lJeJ.:l'lf1.:J'Vl'Vllfl17~71'11\Pl 111:1rn1:1:1.Jfl.:J'Urnt11:1~ 27.78 
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ct V a ~ 

\>ll'Hrt'l 3-3 Ntlfll':i\>l'i1fl1Yl f11ltl!':i111fl~'Ylft'YIHtU-J 

' ' IV ct IV d 
':i~'tt11-31'1-A'YI 22-25 fJtlftl'Vi'I-Afi 2566 

fl1 UJI ~11U.J n J011ciiuv'imn.u~1,uJ (%) . 
o ..., d o 

tn'IJfHN')J't'l1::1Jl'YIU1'1'j 

0.4-3.6 mis 

,ifl'\'ll~tUJ 

N 4.17 

NNE 0.00 

NE 0.00 

ENE 0.00 

E 0.00 

ESE 22.22 

SE 0.00 

SSE 0.00 

s 0.00 

SSW 0.00 

SW 5.56 

WSW 0.00 

w 0.00 

WNW 27.78 

NW 12.50 

NNW 0.00 

11lJ 72.22 

tlllff~1J (<0.4 mis) 27.78 
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: NORTH .. 

28.4% 

EAST ·: 

VI/IND SPEED 
(mis) 

·· .. ->= 11 .20 

·····-r .. -8.50-11 .20 -5.80 • 8.50 

' SOUTH -3.80 - 5.80 

1.80 • 3.60 -0.40 - 1.80 

Calms: 27. 78% 

' ' _14 CV~ o CV ' Q.I .CS V J 
Ju'YI 3-3 UffYl~UN\UH'Ylfl'Yll·Ulll 'Yllfll'iVl'i1il1Yl1~'t111~1U'YI 22-25 fJll.fllTI'Uli 2566 
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3.3 

3.3.1 
0 .... 

fll'a~l!U'l-Hll'a 

Ul'l:l'Vl 111ii-:i 1~'UlTHJu1l!irv1 i'lt1wl1ri11'Vl'U\?1 ,hti\P'l 'l'i1m'.illl'.i1'il1\Pl'.i~irnih.i-:im~u 24 '1711m 

(Leq. 24 hr) llrl~'.i~iUlffV-:1~-:Jey\Pl (Lmax) 11'.lu11m 3 1'U~tll~'El-:I 1ui1-:i~iifll'.i~l!'U'U-:il'U\lllll'Uf1~'lrn-:i 

1m-:im'.i 1rlt11'U~ 22-25 Qllill~'U11256611Plv1i'1flit1-:ii'.lt1 Integrating Sound Level Meter ACO 62361\P'lV'l'il 

fll'.illl'.i1'il1\Pl 1uu1nw~m\P'l17'il~l;fur-mm~'V1U'illmffv-:ii-:i ~l'UTU 3 'ffmu ~-:i11'.lu~\P'l1~u111u~m1'il1\P'l 

i'1Wfll'Vl'Ellfllfl1'Um'.iVlfllfl fi'El (i-:J'.i'U~ 3-1) 
q ~ 

3.3.2 

St. I 

St. 2 

St. 3 

O QI r/ ~ 
'ffl'U f)'ff-:JCJJ'Vl'.i~Ul'Vl'U l'Vj 

'J) 1 'J/cl ,1 """i' 'J) "' "' 
Ul'U'.il'!:JQ'.i f1rl!i'l U-:J'Vl'U'Vl I i'IH fll'.i'Vll-:1\Pl l'U'Vl fl\ll~1'U\ll f1 

'J) 1 3,l d J di 3-' ~ QI d 1 'J) 
Ul'U'.il'!:JQ'.i f)rl!flV-:!Vl'U'Vl I i'l'.i-:lfll'.i'Vll-:J\Pll'U'Vlfl\ll~1'U\ll nmu-:i Ill 

'illf1Hrlfll'.i\ll'.i1'il1\Pl'.i~irnffv-:im~u 24 '1711m (Leq. 24 hr) llrl~'.i~iu11fo-:i~-:iey\P'l (Lmax) 11'.lu 

11'11 3 1'U~tl!~tl-:I il'U1'U 3 'fftllU 1rlt11'U~ 22-25 Qllfll~'U13 2566 iiHrlfll'.i\ll'.i1'il1\Pl 1'Ullll'.il-:I~ 3-4 Uri~ 

'.ilV-:ll'Uf-lrlfll'.i1!i'l'.il~l11'Uflli'lH'U1f1~ 2 

' cl cl .., ' .., cl .., 

.., cl "' 
'i~~UltltH [l~"ll!Utl(rn)) 

tltll'1-tl'l\l'l'i1il1~ 1'1-tl'l\l'l":i1il1~ 
Leq. 24 hr Lmax 

O QI r/ '¾ 
I. 'ffl'Uf1'ff-:JCJJ'Vl'.i~Ul'Vl'Ul'Vj 22-23/02/66 54.5 90.1 

23-24/02/66 54.8 90.3 

24-25/02/66 55 .0 90.6 

'J) 1 'J/cl ,1 """i' 
2. Ul'U'.il'l:JQ'.i f)r!li'IV-:J'Vl'U'Vl 1m-:imrn1-:i 22-23/02/66 55.8 90.7 

'J) "' "' \Pll'U'Vlfl\ll~1'U\llf1 23-24/02/66 56.0 91.0 

24-25/02/66 56.3 91.4 

'J) 1 ~d ~ d 
3. Ul'U'.il'!:JQ'.i f)rl!flV-:!Vl'U'Vl1m-:imrn1-:i 22-23/02/66 57.1 92.9 

3,1 ~ CV d 1'J) 
\Pll'U'Vlfl\ll~1'U\llf11fW-:J Ill 23-24/02/66 57.4 93.3 

24-25/02/66 57.6 93.7 

ll1 VI 'if 1'1-t 70 115 

111111'.iJiunirnffv-:i 11Plmh 1-u -u'.i~mfli'IW~m'.i11m'.i~-:i111\P'l~t1111111-:i'lf1~ uuu~ 15 Vl.fl. 2540 
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3.3.3 

'illflrH'lfll'.i\9l'.i1'il1~'.i ::; i'IJlfftJ-:Jm~tJ 24 i'11:u.:i (Leq. 24 hr) m1 ::;'.i::;i'IJlfftJ-:Jt)'·HJ'~ (Lmax) ttl'W 

rnn 31'W~tl!~rM ~l'W1'W 3 'fftll'W vmi1 rl1tl'nmCJ1'vnnnvnh~'j i'.it11 Leq. 24 hr tiflmh.:i 54.5 - 55.0 1~9fr1m 
., ' 

,d , 161, I ~ 9/ i 'JI d .cl d. 1 3,J ~ QI d 

(!ti) im ::; :um Lmax ti~ !'W'b'1-:J 90.l - 90.6 !~CJH1Hl(!tl) , 1Jl'W'.i11'1U'.i f)'fl!fltJ·:J'Vrn'Yl m.:imn11.:i~l'W'Vl1W1::;1'U1Jf) 1J 

fil Leq. 24 hr titjimh.:i 55.8 - 56.3 l~9fl'!Hl(!tl) m1::;i'.it11 Lmax titjimh.:i 90.7 - 91.4 !~9fl'!Hl(!tl) , 'Ul'W 
., ' 

'.i11'1U'iimi11fit1.:i-w'W'Vilm -rn1n11.:i;1'WilrY11::;1'W11m'1t1.:iilPi' i'.it11 Leq. 24 hr titjimh.:i 57.1 - 57.6 1~cir11rn(rn) 

m1 ::; i'.it11 Lmax titjimh.:i 92.9 - 93.7 1~cir11m(rn) ~.:ii'.it11t1tji'WmWCl'l'.IJ11!'.ijllm::;i'IJlfftJ-:J 1~t1J1 i'I.J 111:u 

'I.J'.i::;fllrYflw::;m'.i1Jfll'.ii.:iu1~irt1:uu11.:i'b'1~ 'il'IJ'IJ~ 15 'Vl.fl'. 2540 (mfl~mn~ 3) ~n111'W~itt't11'.i::;i1J!fft1.:im~t1 

24i'11m (Leq. 24 hr) i'.it11i~1.hn'W 70 l~9fl'IJ'1 (m) 1m::;t11'.i ::; i'IJlfftJ-:Jt)'-:JtJ'~ (Lmax) lJJ!fl'W 115 l~9fl1Hl(!tl) 

1m::;i'.it11t1tjiw nw Cl'l :U 111'.i ! l'Wfl 1'1JfJ m ::;i'IJ!fft1.:i1m::;fl 1rn i'W ft ::; 1 'YltJ'W 'ill nfll'.i vi1111i'.lt1.:ili'W 11 rn'I.Jn mfl' 

m ::; 'Vl'.i1-:J'V1 7'Vltllm1i'.irn'b'1~1md~.:iu1~irt1:u 'I.J'.i ::; fllfl''.il'b'fl'il'illl¾!Uf11'17 i'W~ 29 1l'W17fl:U 2548 vi 
fl111'W~fil'.i ::; i'IJlfftJ-:J'i)lf)fll';j 1uu~1m::; cit1tJ'H'Wi'Wm'IJ 24 i'11m IPi'eM lJJlfl'U 70 l~9f!U'1(!tl) 1m::;t11'.i::;iu 

lfftJ-:Jmft~ (Lmax) lJJ!fl'W 115 !~9f!U'1(!tl) 'Vlf1'fftll'W~vilfll'.i11'.i1'il1~ " . . 
I 

- I'::! .:::t ~ QJ QJ .:::t 61 I .:::t I <=!i _Of QJ 

3.3.4 !U'HJ'lU'Yltl'UfHlfll'lVl~VllilVl"i1'il1~"i~~'lU'tltl-:.t &'U'lf1-:.l'Yl~l'Uill'il'l-HHIJ'il'il'U'U 
<11 

'illf1~'1fll'.i1!'.i1'il1~'.i ::; i'IJlfftJ.:im~tJ 24 i'11m (Leq. 24 hr) 1m::;'.i::;i'IJlfftJ-:Jt)'-:JtJ'~ (Lmax) ttl'W 

nm 3 1'W~t11~t1.:i'lwi1.:i~~1'W1J1'il'WO-:J'U'il'il'IJ'W (!$it1'Wf11Jfll~'Wt 2566) vilfll'.i11'.i1'il1~~7'W1'W 3 iYmil i;wi . . 
u1 nw rl1tl' nir.:iCJ1'm ::;urnJ1~ u1 nw tl'1m11'l tJ'.i 'lnir1fit1.:i~'W~ 1 m .:iflln11.:i~1'Wilfl'11::;1mrn 1m::;u1 rnu 'Ul'W 

'.i11'1U'iinir1fit1.:i~'W~1m.:ifllrn1.:i~1'Wilff\91::;1'W\9lf1!'1t1.:iM (m'.il-:J~ 3-5 1m::;i'I.J~ 3-4) 'Vl1Ji1 ~nfli'.:i1m::;lf.:i 2 

i'll'il~vilfll'.i\91'.i 1'il1~i'.it11tici'l 'Wmw Cl'l'.IJl\91'.i ~l'W'.i ::; i'IJlfftJ-:J 1~t1J1 i'I.J 111:u'I.J'.i::;fllffflw::; mrnfll'.i~ .:iu 1~irti:u " ., 

U11-:J'b'l~ 'il'IJ'IJ~ 15 'Vl.ff. 2540 (fllfl~'W1f)~ 3) ~fll11'W~'l11t11'.i::;i'IJlfftJ-:J!'il~tJ 24i'11m (Leq. 24 hr) i'.it111~,1Jlfl'W 

70 l~9fl'IJ'1 (m) 1m::;t11'.i ::; i'IJ!fft1.:imft~ (Lmax) lJJ!fl'W 115 !~9f!U'1(W) 1m::;i'.it11t1cii'WmWCl'l'.IJ11J'.i~l'Wm'IJfl'.IJ 
1IJ q 1IJ <la q 

'.i::;i'IJlfft1.:i1m::;m1:ui'WiY::;1'Ylt1'W 'illnm'ivi1111i'.lmli 'W \911:u'I.J'.i::;mrrm ::;m1.:i'V17 'Vl t11 m 1i '.i '.i :U'b'l~ 1m::; ~ .:iu 1~irti :u 

'I.J'.i::;fllff'.il'b'fl'il'ill't¾!'!Jf)'j,jl 1'W~ 29 1l'W1lfl'.IJ 2548 ~fll11'W~fil'.i ::; i'IJlfftJ-:J'i)lf)f)l';j 1uu~1m::;UtJtJ'H'Wi'Wm'IJ 24 

i'11m IPi'ti.:ilJJ!fl'W 70 l~9fl'IJ'1(!tl) 1m::;t11'.i::;i'IJlfftJ-:Jt)'-:JtJ'~ (Lmax) lJJ!fl'W 115 l~9fl'IJ'1(!tl) ~f)fttll'W~'Vllfll'.i 

\91'.i 1'il1~ ~-:JU'ff~.:J i 'n!~'Wil fl'i)f)';j rnfllHll!U'W-:Jl'W 'lltl.:J 1 fl ';j .:i f)l';j i 'W 'lf1.:J~ f-h'Wm iuri .:J~'1 m::;'Vl'IJ~l'Wfl11:Ui.:i 
., ' 

'.i ::; i '1Jlfft1.:i~t1u1 nw '1(:U'b''W i mi11fi tJ.:J-W'W vi 1 m .:i fll '.i u~ti ci1.:i 'l ~ 
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v;Hn ffa1ftit1 1htl~ 

vll'il-3~ 3-5 llfif.l1Jlnt.11JHt'lfll'J~YlvlUJvl'l1fl1Yl1::~1Jlfff.l-31U'lf1-3~filUJ.llflU0-3tfo1l'UU 

.., .,. "' 
1::YllJltYf.1-3 [lYl 01U1Jt'l(Hl)] 

. 
Leq. 24 hr Lmax .., .,. .., 

1U'Ylm1fl1YI 

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

22-25/02/65 54.0 - 54.5 55.3 - 55.8 56.6 - 57.l 89.6 - 90.1 90.2 - 90.9 92.4 - 93.2 

27-30/09/65 54.3 - 54.8 55.6 - 56.1 56.9 - 57.4 89.9 - 90.4 90.5 - 91.2 92.7 - 93.5 

22-25/02/66 54.5 - 55.0 55.8 - 56.3 57.1 - 57.6 90.1 - 90.6 90.7 - 91.4 92.9 - 93.7 

mmg,u 70 115 

~m u11i'YI 1ll~~ tfl'W 1 THJ'WllJ'Wl'l r1t1uia11V1ut ,hti~ , 2566 

'.! mmgrn : m~111m::;irnilt1~ 1~ulf 1 hl 1h::;rrnYmu::;mrnm1ii'-3111~~t1lJUl1~'lf1~ mfo~ 15 'V'l.fl. 2540 
"'" 

ua::;m~111umurJ m ::;irnff tr-31m::;r1 nu iu a-::;1 'Yitiu 'ill nm1 'l'l1m:ut1.:ittu ~11J1.h::; mrrm ::;V111~ 

'Yli''V'lt11m1i1rn'lf1~1m::;ii'.:iu1~~t1lJ 1h::;mrr11'lfn'il'ill'411Jf1'lfl fu~ 291i'W17flll 2548 

1-nJl Ul'Hvl : St. 1 . ai. 0 QI " : 

mmumun1.HCJJ'V'l1::;urnu1~ 

St. 2 
" . "' 91 1 g) d. ~ d.1 91 "' ., m 11W1Jl'W111lt)'l f1'1lfltl~'V'l'W 'YI f1Hfll'l'YIH~l'W'Ylfl~::;1'U~f1 

" . 
ai. 'JI 61 g) d. ~ .c::!1 g) ai. QI d 61 g) 

St. 3 = mnwmm111t111nmr1tr~'V'l'W'YI r1Hmrn1~~l'W'YlrY~::;1u~nmt1.:i 1~ 
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IJ1Ytl 5 A11tl'011J U1nA 

dB(A) Leq. 24 hr 

1J1~1j1'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 '-

. 54.5 
54.0 

. 54.8 
54.3 

. 55.0 
54.5 

5.0 ~ I J 
0.0 +------------+---------------------------1 

22-25 fl.Vt 65 27-30 fl .O. 65 22-25 fl .rt. 66 

f f f I 

-•"' • .I _I';! q ., ., q q ., 'i ., ' ... 
JUTI 3-4 nnrd1J1tl1.JITltlm·Hlfl11\ll11\11v11~vl1.JlfftHliHUJ 24 'ti1 !tis! 3 1U\Jl01Uelsl 

dB(A) 

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

0.0 

u111wa1una--:ie.iiTI1~1.11nJ1lllui1-:i~H1ut11\'luo-:iifo~uu 

. 90.1 
89.6 

I 

Lmax 

. 90.4 
89.9 

1J1mj1'W = 115 dB(A) 

I 

• 90.6 
90.1 

22-25 fl.rt . 65 27-30 fl .O. 65 22-25 fl.rt. 66 

' ' ,.14 t ,.J ... f':!: .el Q..I V 4 OJ f .11:!t, 

JuTI 3-4 (\Jlel) fl11Til1J1tl1.JITltl1.JfH1fl11\Jl11\11v11~v11.JlfftlsltJ'sl'J'vl 3 1\.A\Jlel!Uelsl 

u111wa1una--:ie.iiTI1~u,nJ1lllui1-:i~H1ui11\'luo-:iu\1~1Ju 

I 

,nnm'11!J : l.119l':if7'Utn1JfJl.l'n::irnn-o-:i 1,iaJ111.l 1111.Jtl':i::mi'l'f1tu::m':illfl1':i~.:i111,1tfl1.J11l°i.:i'Ji1~ ~uu~ 15 yj _fl'. 2540 

11 ri:: lJ 791 ':i J7'Ufl 11JfJlJ ':i:: i rn n-o.:i II ri:: fl 111.J ti'u ff:: 1 vi flu 'il 1n m':i l'\'11 '111hi.:i i1 u 9111.Jtl ':i:: mi'l'm:: '¥1 ':i1-:J '¥1 f 'rj aim 1i ':i rn'l/1~11 ri:: 

~-:Jll1,ttfllJtl':i::fl1i'l":i1'lif1'il'il1'411Jf)lJ1 'l'U~ 291i'U11fllJ 2548 
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V1Y'7 5 ~1?11'01IJ i1ti'~ 

dB(A) Leq. 24 hr 

1J1~1j1U = 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 -t-

0.0 

. 55.8 
55.3 

22-25 11.'Vi. 65 

I 
I 

■56.l 
55.6 

27-30 11.V. 65 

I 

. 56.3 
55.8 

22-25 11.'Vi. 66 

JtJ~ 3-4 (9ia) fl"il~l'l.Rt11Jl'ntltJNtlfll'ifl'nil1vl'l::~1Jlfff_l~lil~tJ 24i1hJ~31\.t~eltrta~ 

... ii 1 ii .,. A .d~ 'J! ... ., 1 , .d , ..oi _., ., 
tJ'il 1tu1Jl\.t 'iUlt)'i fltllfltl~'Vt\.t 'YI I fl'j ~ fll'i'YINl>ll\.t 'Ylfl Vl::1\.tVlfl I mn~'YIN1\.t"1il\.t a~uil~tJ\.t 

dB(A) 

120.0 -
110.0 -
100.0 -
90.0 -
80.0 + 

70.0 -t-

60.0 -t-

50.0 + 
40.0 -t-

30.0 -t-

20.0 -t-

10.0 t-

0.0 

. 90.9 
90.2 

22-25 11.'Vi . 65 

I 

Lmax 

. 91.2 
90.5 

27-30 11 .V. 65 

1J1~1j1U = 115 dB(A) 

I 
I 

91.4 
■ 90.1 

22-25 11 .'l't 66 

.. ' ' '°' ii , 'J! "" 4 ... ~ 'J! '°' v 'I r "" t 4 _., v 
1J'il1tu1Jl\.t 'iUlt")'l fl"lfltl~'VtU 'YI I fl'j ~ fll'i'Yll~l>ll\.t'Ylt'IVl::1\.t Vlfl I \.t'tf 1~'YIN1'""1il\.t a~uil ~tJU 

I 

I 
I 

't'ltntl!'t'l\!J : m~1J7'Ufl1UtJm::,i'rnnu.:i 1~wi1 'hJ ~,1nh::mflfltu::nnlJm1~.:i1m1n'ulJ11tt.:i'lf1~ 'llUU~ 15 VI .fl. 2540 

11 -ri:: m~ 1 Jl'U fl 1UfJlJ 1:: ,i' rn n-u.:iu-ri::fl 11lJ Ju ff:: 1 'Yiu u '11nm1 'ri11 llil u.:i -nu ~llJ th:: mfln 1:: 'YI n.:i'Ylf 'VI aim 1i 1rn'lf1~11-ri:: 

~.:i111,nfomh::mfl11'1fn'1'17'4lUf1'lfl i'u~ 29 iu11fllJ 2548 
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111ii'11 5 flntf011J i1ri1'1 

dB(A) Leq. 24 hr 

1J1~1j l'U = 70 dB(A) 
70.0 -- ................................... ................. ......... .. .......................................... ............. .. ............ .. ................ ..... .. .. .................... ..... ...................... ... .. ........ .. ................. . 
65.0 + 
60.0 >-
55.0 
50.0 >-
45.0 >-
40.0 
35.0 >-
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

■ 57 . l 
56.6 

22-25 fl .Vi . 65 

I 

■57.4 
56.9 

27-30 fl .V. 65 

I 

.. ' ' 

. 57.6 
57. l 

22-25 fl.Vi . 66 

"' 11 , 91 4 .4, 441' ti .q v Cl G) 1.G\ t 4 t 4 _Qf u 
1.J111W'Ul'U1Uj~1 fnUtltl~'Vi'U'flltl'HOl'i'fll~Yll'U'flfl91:::1'U9lflliltl~19ll'U'ti1~'flNl'U).ml'UtHlJ\l~1.J'U 

dB(A) 

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

. 93 .2 
92.4 

22-25 fl .Vi . 65 

I 

Lmax 

. 93.5 
92 .7 

27-30 fl .V. 65 

1J1m31u = 115 dB(A) 

I 

. 93.7 
92.9 

22-25 fl .Vi . 66 

I 

"' II , ii.et ,& .ci4i 91 .q o.., .ct Gl!.411 t .cit 4 Q,.I 

1.J'il1W'Ul'U 'il'l!l~'i fnUtltl~'Vi'U 'fl g tlHfll'iflHYll'U'flfl 91:::1'U91flHW~ g 91 l'U'ti1~'f1Nl'U)Jl\l'U a~ifo~1.J'U 

't11Jltll't1i!J : mmi1umutJm:::irnih.1.:i i~oi1 i,J 9111Ji.J'l':::mflt1tu::: mrnm'l'~.:i111~trmmli.:i'lf1~ mfo~ 15 'Vi .fl . 2540 

u c1 :::1J79l 'l' J 1u fl 1UtJ lJ 'l'::: i rn iYo.:iu c1 ::: t1111J iu tr::: 1 vi nu 'ii 1 n n 7 'l' vi 1111" n.:iliu 91 llJ ,J 'l' ::: n 1!'1n 'l' ::: 'V1 'l' 1.:i'Vli''Vi 01 n 'l' 1i'l''l' lJ 'lf7~u c1 ::: 

~.:i111~ntrni.J 'l'::: mfl'l' l'lfO'il'ill'4IUn'lfl 'l'U~ 29 1i'U11fllJ 2548 
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111wt1 ifoiilfu 0111~ 

3.4 

3.4.1 

"' d : 
t1111!fl'il~'t'ifltlUll'VfU 1 

(I 

0 "' t1l'i~l!UUt1l'i 

u1ii'Vl llli1~ lg'Ul1'Hllmlu'Vl fltl'i!Clfi'lll'Vl'U\91 i1n~ M'Vi1fll'.il~'IJi1t1fl1~J1~h~'U ilm'W 1 mnu 
~ ' ~ 

~ti utiinlll~flti'Wl'WVl'Wvi1m~m'.i ('Vin~ 0631858 lll~i'Wtitlfl , 1949588 muti) 11'1~fJWflll'l'W1hi'~'W i1'U1'U 1 

.c::::I ~ T O QI c/ ~ ..:::t. QI QI ~ ~ QI .d. QI c/ 

'fftll'U flt) 'IJtl'IJl~lt'l'ffl'WflmCJ.Jl'l'.i~'IJl'Vlm~ (l'lfl~ 0634513 \ll~'J'Utltlfl, 1945289 l'n'Utl) llltl1'U'Vl 25 fJlJ.flll'l'U1i 

2566 cit.I~ 3-1) t~fll'.il~'IJll'1~fll'.i11fl'.i1~11J'WM~11il'Ufll'.i\llllllll\ll'.ijl 'U'lltl~ APHA-A WW A-WEF (Standard 

Methods for the Examination of Water and Wastewater; 21
st 

edition, 2005) i~ll'ff~~l1l'U\lll'.il~~ 3-6 

' ., .ct .c:::i,.c:t a v , t:)..cf Q. c! Q.I' v , o 
Yll':iH'YI 3-6 lltll>l'1Tlifll'ilfl1.JYl1eltlH Tlifll'i11fl'il~'l111~~fll'i'if)'llli;lfllWYl'JtltlH'l-fl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

" ._, I tll111)1J\ll'JtltJH 

., ., 
'il1<J~f) 

., ., 
'il1<J~f) 

., ., 
'il1<J~f) 
., ., 
'il 'N~f1 

"' d : 3.4.2 Hfl t1111!fl'J l~'t'if1Wfll't'IU 1 
(I 

tll11flllUYill'fl\;J'JtlUH 

- Electrometric 
, d 

ll'lfW'W - Nephelometric 
, d 

ll'lfW'W - Dried at 103-105 °C 

,d 
ll'liW'W - Dried at l 03-105 °C 

, d 
ll 'JH1J'W - EDTA 

9/ 9/ 9J I 

mnm'.i11m1~11 fl Wflll'l'U 1~ 1~'Wll'1~fl wml'ltl 1 hi'~'W'IJl nw 1n~1~ ti~vl'Wvi 1 m ~fll'.i i 1m'W 2 

mnu 1rlt1i'W~ 25 flll.fll'W'U1i 2566 iif.mfll'.i\ll'.i1'il11fl'.i1~11f1Wflll'llili~m'.i l ~~ 3-7 11'1~ 3-8 llllmhiu 11'1~ . . 
-:i 1t1~1w:-nim'.i 11m 1~111'Wmfl ~'W 1n~ 2 

pH 

Turbidity 

' .. .ct Q. d o Q.Q.G)_~ eve! mnrn 3-7 WMl'iYl'i1il11fl'il~'l1flWfllW'WUfll>l'I-H'Wll>ltl'Wm-lfllW'I-Hi 2566 
• q 

Vc:lc:I .::it. if 

\ll'llU'Yl\ll l'Jfl 'J!f111::'t1 ., ' 
ti0v1 fl \ll ::fl 0 u 1u ~ uiil fl, .:i fl 11 

v ~ d Q.I T 

'JU'Yllf)1J\ll'JtltJH 25/02/66 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

7.9 

0.38 

<5.0 

715 

180 

'I.J7'1:T'Vl llnj,:i 1g'Wl1'.iB'Wlrl''Wl'l flB'Wim1'Vl'W~ i 1ti~ , 2566 

"1\ll1§1U 

5.5-9.0 

~3,000 

m~-:iJ7'Wt11'Vi°'-:i~-:i~'I.J11Jtiti f1 'il l f1 h-:i-:i1'W '1.h~ m l'l'm~m1-:i~~ffTHmrn 'U'U'I.J~ 2 vrn. 2539 
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v1irn ffa1i'iit1 i>1flA 

3.4.3 
., 

_I "" d o "" "" 1 <!! v d i,f'j1JfH1il111!fl'jl~'ttflWfll'ViUlf•n~u U!~OUilitfll'ViUfi 2566 
q q q 

mnm':i1tm1~11fJtl!flTVn111h:iim1~mrwhr''W~im -m1':i 'Vl'l.J17 iifll pH , Total Suspended 

Solids !!'1~Total Dissolved Solids t1Q't'U!f1tl!CV1lJlm!l'W~f11'1-1'U~ 1rlm.i1m1mt1rnvit1'l.Jtl'l.JlJ1\,J':ipui11vf:i~ 

':i~'l.Jlt1t1t1mnn h-:i-nu 1h~mfl'm ~'l'ln-:J'Q\,Jffll'imrn U'IJ'l.J~ 2 'Vl.fl'. 2539 fll111'l.Jfll Turbidity tm~ Total 

Hardness lJl\,J':i!lUEJ-:J 11tl~11111U~fll H 

' .. .c::I t::.. d o G} Sit::.. G} .:!I v d 
\,ll'iHTI 3-8 fHlf11'i\11'i1fl1!fl'il;;;'ttfJWill'Yi'Ul 1\11vl'U !l-Uvltl'U Qilill'Yi'Uli 2566 

. 
A < o 

Ntlfll':nlflllt'YifJtlUll'fl'Ul 

I oQJ d : 
'lHl'UWlltltllUfHT.:J'Jl'fllt'Ul'YIUl'fj 

QJ .et. Q' QJ I 

'JU'Yllfl'Uvl'HltlN 25/02/66 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7,6 

0.60 

<5.0 

570 

345 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

::; 1,200 

::; 500 

"' l'lm : 'l.J~'hl'VI 1ll.ct-:i tg'W11':iel '\.Hl~'i.rvi' flel'W'l/tHt'Vl'W~ ,Jlfl~ , 2566 

1Jlfl':i!l'W
111 

1Jlfll!l'W
121 

: lll\91':i!1'WfJfl!ill'Vl,11m~1'1~i;'l.J~ 11m 1h~ml'l'm~'Vl':i1-:i~~m11m':ill mfo~ 12 'Vl .l'I'. 2542 (mru~11111u~~mm~mJ) 

: m~':i!1'WfJfl!ill'Vl,11m~1t"1~W'l.J~1nl'l 1h~ml'l'm~m1-:i~~m11m':i ll 'U'l.l'l.J~ 12 'Vl.l'I'. 2542 (mru~ei'4 L'1ll~-:icy~) 

3.4.4 "" d : 1 j/"'> 1 <!! v d 
tY1iJf-lt'lil111!fl11~'ttflWfll'ViU1 vl~U U!~OUilitfll'ViUfi 2566 

q q q 

.c::i, d ! 1 o a., d ! 1 GJ.::::t.c::::i .c::i, d 
1llf1f11':i 1!f!11;;; '11 fJ tl!fll'Vl'Wl'l.J tl'l.Jl~l'1ffl'W f11:Y-:JC!J'Vl':i ;;; 'l.Jl'l'l'Wl'Vj 'Vl'l.J11 'l'J f1~'b'U 'l'll,l':i 11l1!f1':i 1~11 

iifl1t1el'tumrucvi'm~':i111ui'lrum'VlJ1m~1'1~H'lJ1 im1 \,Jl1J1h ;;; mfl'm~m1-:it1\,Jffl'l1f1fi1J UU'l.J~ 12 'Vl. l'I' . 2542 
'U "9 q q 

(~rnnm':i mi'lr--iu1n~ 3) ~1~11111u~mrucvi't1'4 i'11J\1'-:iir~ H u~t1el1-:i t':i~\,JllJ 'Vl'l.J17 Hl:ltp'tu~u~H'J1iu 
'JI 'JI I 'JI I 'JI 'JI 'JI I 

'l.it1m~1'1i-mci11 '1 u f11':i'QUiflflt'V17tl'u rl1111'l.Jtl1~mllltJ':i iuvJuvi'lJ1 iflfliil ~UU'1~9ft1tl1tl'-:im~1J 1 u ri1u 

'lltl-:JllilJltl! Total Suspended Solids lJl\,J':i!lUEJ-:JtlJt~ll111U~fllH 
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., ' 
_ ~ .::t "" d o G1 1 .::t , ~ _Qf ..., 

3 .4.5 fll'l AlJ'l uumu1m tl fll'l 1A fl'll~'t'ifltlUll'VfU 1 ! 'U 'ti 1~11 ~ l'U lJ l'll U tl~lJ'll'll'l.J'U 
q q 

"' ., ~ ' ~ 'I ,l .d,-
'il1flfl1'j1!m7:::'Yif'.]tuflWfW11JtlmWl:::fHJ'U !'U'W'U'Vl Im .:Jfll'j 

(fJ11flTW'U1l 2566) ~m1.:i~ 3-9 1m:::JU~ 3-5 'W1J11 iirh pH , Total Suspended Solids 1m:::Total Dissolved 

Solids t1tji'Wlfltu CVllJ1\91'j jl'U~fll'Yil-A~J.:i 2 rif .:i~l'ilfll'j \91'j'J'i)Jlfl'j 1:::tt 1rlml1m1tlfornvit1unumm 11uih~
1

.:J 

~'.i:::Ultltltlfl'illfl h.:i.:i1'U U'j:::fl1rlm:::'Vl'j1.:JfJ\91ffl'Ylmrn ~'UU~ 2 'W .rl. 2539 ffl'Yi71Jfl1 Turbidity 1m::: Total 

Hardness lJ1\91'j!1'UV.:J illi~fl1'Yi'U~fl1 ii' 
0 QI .C:. r/ ~ I O QI r/ : 
inn '.i um'.i \91 'j 1'il11fl '.i 1:::'YI f'.]tu mw-u 1ut1rnf!1c1 mu nff .:iCJ.Jw '.i :::u 7'Vl'U l'Vj 

'iluo.:iu'il~u-u (fJ11m-wun 2566) \911'j1.:i~ 3-10 1m:::1u~ 3-6 wu11 'l'Jfl~'lfii~m1'il11m1:::ttiifl1t1tji-umrucvi' 

1J1\91'.i11'Wf'Jtufl1'Wl11rn~1"~1-ffu11nri \917lJU'j:::fl1rlm:::'Vl'j1.:JfJ'P1ffl'Yim'jlJ ~uu~ 12 'W .rl. 2542 (~wnm'.i 

mri~-u1n~ 3) ~i~nrn-u~mrucvi't1-u1mrn.:iirnH J.:i 2 rif.:i~l'i1m'jm1'il11m1:::tt 11~mJ1.:ih~191111 'V'lu11 . "' . 
Hl:l{)'j 1ui-u~1.fftl1 iuut11J1~lt'l~.:Jflri11 i 'U flU~U1flfll'\111l1'U ffl'Yi71Jtl1~1J'.i1'1:JQ'j iulu ~u11nritl1f-!u1m::: 

't1tl10.:im~11 ffl'Yi7Ummtu Total Suspended Solids mm11-uei.:iilli~t11'Yi'U~rhH 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-20 MM_S3: SILAPICHAl/2023/FEB/CHAPTERJ .DOC 



vi 111-3~ 3-9 1 mtiu I nt1u1>1 i;"1 m, vi, 1 il11 fl,,~ ~mlmmJ 1u fl~ fl VI~ fl fl'U 1 u~u ~1 fl"i-3tn "i 

V .q q Q.I I 

1U't1111'1J\!110t1N 

., d 

fllJill 'VfWTi 2565 

fl'l-HJltl'U 2565 

., d 

flllflWfWli 2566 

.,j 
nm 

V ..::f. Cl V I 

1U't1111'1J\ll10tlN 

., d 

flllfll'VfWTi 2565 

f)'Utlltl'U 2565 
., d 

flllfll'Vl'Uli 2566 

. 

" 
, 

fHlt1 nlll11il 1lfl 11:::'tt 

pH Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) (mg/L) (mg/L) (mg/L CaCOJ 

7.8 2.62 <5.0 1,052 620 

7.6 2.29 <5.0 590 100 

7.9 0.38 <5.0 715 180 

S.0-9.0 - ~so ~3,000 -

'lJlll'Vl LlJil-:i !~ULTH.J1,mrur1 fl{)U'l5'U!'V1U; ,j7fi'~ , 2566 

lJl\Pl'iilUJ1vi'-:i~'i~rntrnvmnn i N-:i1u 1h~mffm~'Vl'i1.:J'Q\91ffll1mrn ~u'lJ~ 2 vrn. 2539 

pH 

7.8 

7.7 

7.6 

7.0-8.S 

6.5-9.2 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.01 

1.22 

0.60 

s 

20 

(mg/L) 

6.6 

<5.0 

<5.0 

(mg/L) 

692 

805 

570 

~600 

::;;1,200 

445 

450 

345 

::;;300 

~500 

' 'Yim 1J1if'Yl 1ud-:i t~'W l-m:rw1rl'in1 fleJwifou'\ilufl iii1ti~ , 2566 

mm§JTl.!'11 
lJ7\91'ii7Uf.!lliill'VIJ1m~1'1~H1J1itm 1h~mffm~'Yl'i 'NfJ\911:Ylttm'ilJ 1utl'1J~ 12 'VI.ff. 2542 (1nructi'n1'Hu~~mm~ffll) 

mvi"i§lU
121 

: lll\Pllil'Wf.!lliill'VIJ1m~1'1~H°1J1 lnY11h~mffm~'Yl-a 'NfJ\911:Yll1m-alJ 'Q'IJlJ~ 12 'VI .ff. 2542 (1nruct1eJ'4 hlJey-:iq~) 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.8 

n.'l'I. 65 

NTU 

2.62 

n.'1'1.65 

pH 

7.6 
7.9 

IJ1P11fl'M = 5.5 

fl,IJ,65 n.'l'I. 66 

Turbidity 

2.29 0.38 

n.u.65 n.'1'1.66 

)Jl\Tl1flU : lJ19l'.ifl'UJ1ii'.:i~·n:u1utitlfHllfl iH.:Jl'U 1.h::fllflfl'.i::'Vl'.i1.:J~9lff1'11fl'.i'.il.J ~'U'I.J~ 2 VI.fl. 2539 

-• ~ - tt! 4el Al ' : ' CV 'I .; Cl~ J1Jfl 3-5 Uffvl~fll111J'nl1JIYltl1J~rnm1\Tl'i1il11tl11::'Hf>lWlll'Vi'U11J0vtO\Tl::mn~ l'U'Vi'Ufl ltl1~fll'j 

1u~1~~NlU)Jli1Un.:iifi11uu 
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70 

60 

50 

40 

30 

20 

10 

3,500 

mg/L 

<5.0 

n.n . 65 

mg/L 

Total Suspended Solids 

ll191191U • 50 mg/L 

<5.0 <5.0 

n.fi . 65 n.n . 66 

Total Dissolved Solids 

lllA1flU • 3,000 mg/L 
3,000 ........................................................................................................................................................... ........................................ .. 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L as CaCOl 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

1,052 

n:rt. 65 

620 

"·"· 65 

590 
715 

n.tJ. 65 n:rt. 66 

Total Hardness 

180 
100 

n.tJ.65 n.Y1. 66 

~ ,f ' ' 
1J1~111uu1Y1.:ilin:momimnn i1.:i.:i1u 1h::mflm::Y1n.:i~~ffl'HflfilJ ~tl'11li 2 vrn. 2539 

at.I~ 3-s <9i0) 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

30 

25 

20 

15 

10 

5 

0 

uiiin iio1Mo ti1t!'A 

=r:::.::::;7 ........................................ pH····························r·· •-"••'"'''" :~.,,, .. ,.,. .• ., ........ . 
........................... 1-.3 ............................... ......... ........................ '1., ............................................................... 7.'6······ .. ..................... . 

n:w. 65 fl.fl.65 n:w. 66 

NTU Turbidity 

mw'llfi1't1\ffl~ll1llmnJ - s NTU 

2.01 1.22 0.60 

n:w. 65 fl.fl.65 n:w. 66 

,: .d~,., ~1 ~ .,; 
m~<afl'UfJWflTVfu1m,11c1'1'11'lflJ<a flfl 1h::mtlm::m1-:i~~ffl11n111J mnm 12 "W.tl. 2542 

JU~ 3-6 UtT~Hfl11lmr.JUlTitltJNtlfl11Vl11i1lfl11::'11flWfll'VtJ1iiam~1tlt1l'UfltT-3~'Vt1::1JlnJ,'t'1 

1-u,b-:i~fh'Ulllil'U~-:it'foi2'U'U 
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mg/L Total Suspended Solids 
70 

60 • 11w111111111iA'nn111,iti1U 

so 

40 

30 

20 

6.6 
10 

<5.0 r7 <5.0 

0 

n:,,.6s fl.fl.65 n.,..6<i 

mg/L mw~e\jla11v~lJ'il = 1,200 mglL-, Total Dissolved Solids 
1,200 .......................... ....... ......... ........ t ........................................................................................................... .......... ... .................. ........ . 

1,000 

800 

600 

400 

200 

0 

n.'11.65 fl.fl.65 n.'11.66 

mg/Las CaCO3 Total Hardness 

m111<'1e\jl1111v~lJfl = 500 mg/Las CaCO, 
m111<'1rin11111~111111:t11J "j,, JOO mg/Las CaC0

3 

l ~· ... 
1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

..................................................................................................................................................................... 345 .......................... . 

0 

n.'11.65 fl.fl.65 n.'11.66 

ill91'1fl'U 
~ .J,,, ... 1 .,,J 

lJl~'l'J1'UfJtuflTV'l'U11J1'11ll'YI 'lfm flfl 1.h:::mtYm:::'YlnH,!~ffTnmrn U1J1J'YI 12 '¥l.f'Y. 2542 

. _,..,_ I 

JuYI 3-6 (Vlt'I) 
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vl1111 ii111ni'11 Ulflvl 

3.5 

3.5.1 
0 ... 

f111~1!'1-!'l-!f111 

u1'11'YI 11.J~-:.1 &u l:in:ru1rl't.Jvi' fltl'U'lfflll'Yl'U\91 111n~ 'Vi1mrn'.i ''.Hl1~fJtUflll'ltllfllfl't'Ufft11'U 

1.h~fltl'IJfll'.i (~~i11.Jflflfl) 1~f.J'Vllfll '.il~ 'IJ \911elfh-:J t! lfllfl'1'Ur u Respirable Dust 1ll'U1'U 1 fftll'U fit! ~~\911 

l'ltl'fl-:Jl'UU1nru h-:.i hi 1rleJ1'U~ 24 Ql.lfll~'U1i 2566 'Vllfll'.il~Ui1t!Vl-:J 1~f.J1i1flitl-:.i~~mmr1 (Portable Pump 

or Personal Dust Sampler) ,J f rnJ\91'.ilfll'.i 1vm (Flow Rate) 1.7 ~\91'.i~tl'Ull1 ~~tllfllfl'~l'U 1"lf fofl'U'l!'U~ 

Nylon Cyclone llfl~fl'.i~~nmrn-:.i'l!'il~ Polyvinyl Chloride Filter (PVC) '1'U1~ml.Jl \91'.itll fllfl'i-:.iu~ 20-400 ~\91'.i 

3 .5.2 f.ltl f) l'J ~'J 11) 1~ flOUlTYHll f)l fl, 'I-! tl'tll'l-! 'lh~ f)e)lJ f) 11 (~~ ~ 11Jflfl tl) 
~ ~ 

,JlflNflfll'.i\91'.i1'11~fJtUflll'ltllfllfl'l'Ufftll'U'l.J'.i~fltl'IJfll'.i (~~19111.Jflflfl) 1rleJ1'U~ 24 fJlJ.fll~'U, 2566 

llff~-:JNflfll'.i\91'.i1'11~ ,~~-:J\911'.il-:J~ 3- 11 llfl~llff~-:J'.ilf.J-:Jl'UNflfll'.i\l'l'.i1'11lfl'.i1~111'UfllflN'U 1 fl ~ 2 

l. 

Yll'lH~ 3-11 Htlfll'iYl'i1'il1YlfJflUlWH:ilfllH1'UtHll'U'l.h~fH>Ufll'i (~Y1~1'1Jflfltl) 

Nt'lfllWl'.i1'il1YI ; mg/m 
3 

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

tftll'UYl\il'.i1'il1YI 1'UYl\il'.i1'il1YI 
Respirable Dust 

~~i1'Vlunnu'l.J1rnu h.:i h i (fJtU.flflm 1.1r1111:nn) 24/02/66 4.902 

J.Jl\il'.i§jl'U 5 

~m u1'11'YI 11.J~-:.1 1~tJ11rnmrl1tJvi' fltl'U'lfflll'Yl'U\?l 1J1n~, 2566 

1-JWl'if l'U lJl\?l '.i2l l'Ufl1llJ'l.JfleJ~.f)f.Jl 'U fll '.i'Vl l-:Jl'Ul~f.J1t1'1Jfl11~ll 1~~tllJ ( ffl'.i lflii) ,J '.i~ fllfl'fl'.i ~'Yl'.i1-:J 

lJ'l-11~ ,'Ylf.J l'l.fl'. 2520 

3.5.3 tYlilf-lt1f1l'J~'J11l1~tJOUl11"101f11fl1Utl'fll'l-!1.h~t101Jf111 (~~~TlJflfltl) 

Nflfll'.i\91'.i1'11~fJtUflll'ltllfllfl'l'Ufftll'U'l.J'.i~fltl'IJfll'.i (~~19111.Jflflfl) 1ll'U1'U I mnu fit! ~~\911 

l'ltl'fl-:Jl'U'IJ1 11ru h-:.i hi iifi1rvhnu 4.902 lJfl~ fl i'lJ~mJfl'IJlfl'flllJ\91 '.i 1rlml1Nflfll'.i\91'.i1'11~~-:Jflci11m 

llli f.J'IJl'Vi f.J'IJ t")')Jfi ll.Jl\91 '.i i l'U fl 111.J'l.JfleJ~j) fJ l 'U fll '.i'Vl 1-:Jl'Ul~ f.J1 t")')Jfl 11~111~~tllJ ( ffl'.i !fl ii) \9111.J'l.J'.i~fllfl' 

fl'.i~'Yl'.i1-:JlJ'l11~,'Ylf.J l'l.fl' . 2520 ~fll'l1'U~t-n'mmru Respirable Dust iifi11Jj1f\'U 5 lJfl~flflJ~tl~fl'IJlfl'flllJ\91'.i 

l'l'IJ11 iifiltlQl'UlfltU CVllJl\91'.i2ll'U~fll'\1'U~ ll~t!Vl-:J, '.i ~\91 llJ'Yll-:J 1 m-:Jfll'.i P m '.ii~t,J 'l.Jmw i fo-:.i tJ'U\91'.i lf.Jff1'U 

1.Jflflfl 1-n'l'l'W fl-:Jl'U ff1lJ 1 ff'l1'U 1 mnileJ-:.in'U~'Ullfl~ffl'.i tflii 3M Ear Muff '.itl-:Jllllllfl~'l1l.J1flil '.i nf.J ~-:.immrn 

ileJ-:.i t1'U~'U fl~tlel-:J ~~ \911l'ltl' fl -:.) l'U, ~l~'Utl Vl-:J~ llfl~fl 1~ 11 Nfl fl'.i ~'Yl'IJ,l~tlQl 'U '.i ~~'IJ~ 1 
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3.5.4 fll1!1"tl'U!Titl'UJl-Hlfll'jv!'j1{)1~flWfll't'H)lfllff1Utt01Uth~flel'Ufll'j 
'I 

' 
(~~~1'1.Jflfltl) 1u~1-:Jn~hUiJlt1Utl-~Ut1t11JU 

'I 'I 

'il 1 fl fl1 H l 11111'~fJW .n wrn 1 mrY'l 1-1 ftt1T1nh ~ fHJ1J m 1 (~~ 19111.Jfl rm) ~ 11-111-1 

Vl1.fo:.i11-11J111w h.:i ill 'lmh.:i~H11-1m111-1G.:iu11,.1i1-1 (m.1mvr1-1n 2566) ~111.:i~ 3-12 11c1~1,J~ 3- 10 'rl1J11 
~ . " 

ilimw Respirable Dust iiriTtiQ'l'l-llflW~lJ1~12}1'l-l~f11'11'1-1~ 1rl-enl1~rnm1~11111~i.:in~11m1mt1mvit11Jtl1J 

fl 1lJ1'fl 'j 2} 1'1-1 fl1ll.J'Ucltl~.f) ti 'l 'l-1 mni1.:i11-11~t11tl1J.fl11~1l 1~ "'t) lJ ( ftl'j lflii) 'Fl ll.J'U 1 ~ fllfl'fl'j ~Vl11.:Jl.J m~, Viti 

vrn. 2520 ~111'111-l~'l,rilimw Respirable Dust iiri11lllfl'l-l 5 ilc1~fl'fo~ti~ fl1J1fl'f1ll.J 'Fl'J 11~tid1.:i11~'F11l.JVl7.:J 

i m .:Jfll'Jiifln ,i~~'I.Jmwtlti.:JO'l-lm 1tlff1'1-11Jflflcl 1,_r'Vl,r fl.:J1'l-lft1l.J 'l ff'111!1m ntlti.:i tl'l-l~'l-lllcl~ftl'J lflii 3M Ear 

l. 

11c1~m~i1 

Vll'H:I~ 3-12 l 'ITT U1.H nU'Uf>Hlfll'ivt'i1 \l1vlflW.fll't'U>l fllfl 1 U fftllU'l.h~ fltl'Ufll'i (~v1~1'1.Jflfl 1,1) . . 

.., 3 

"'"' 
.., .., "' .., f.Hlfll'il>l'i1'il1 vl ; mg/m 

l,l'(ll'W\'ll>l'i1'il1\;l 1'W'¥1Vl'i1'il1 \;l 
Respirable Dust 

~fli1vn!n-:nw1i~rnu h.:i 1il (fJW.fii'lm arr~~m) 23/02/65 2.451 

mvt'ifl'U 

28/09/65 l.961 

24/02/66 4.902 

illl>l'i§ll'W 5 

1J11:TVl 1l.J~.:J 1~1-111rnm"''l-ll1 fltl'l-l'lfclllVl'l-1~ ~ltl~, 2566 

1.J1'Fl l 2} 1'1-1 fl 11:1.J'Ucltl~.fl ti 'l 'l-1 fl1 1 'l'i7.:J 1'1-11~ tl1tl1J .fl 11~111~ "'tll.J ( ftl'J lfl ii) 'U 'J~ fllfl'm ~Vl11-:J 

l.J'l11~ ,Viti 'Vl.fl'. 2520 
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ui11i1 fia1fiiia <i1ti11 

·nl~ 3-7 Lut<iN.JG1G111->1G1AWm'Vfe>1n1Aluao1u'l1'.i~flil'Ufll":i 
~ , , 

l'fllfH1UUijuoi,nui~rri 1 

(fltll.iN'llfJ £10U'l) 

M l IMl t'.NV IH.ONMl•:NT C'ONS l,'l'Al•(I' CO., 1; 1'1), 

u~rn1ih~1aJilu (Leq 8 hr) 

3 -27 

l'Cunnullijuoirnii~ii 2 
(f!OUJoi f'l~ll·ma~§) 

gls/ iia1niiD/ f3 - 7 / 1'3•8/ t'3- 9 



10 
9 

8 

7 

6 

mg/m3 Respirable Dust 

ll11'1111'11 = 5 mg/m3 

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

4 

3 
2.451 

1.961 
2 
I 

0 

fl.Yi. 65 fl.tJ . 65 

1-Jl~"ifl'U : lJ111lJ1'Ufl17lJ1.lm)'1fifJi'I.Jf11'Jl'i7•:n'I.Jl~fJ1fi1J.fn1:::111~Hf mJ (ill'Jtfl11) 

1.l'J ::: m11m:::m1-:il.Jm'1 ivm Vi .ff. 2520 

4.902 

fl.Yi. 66 

J'tl~ 3-10 n.At11J1Titl1JNi.'lfll'J~'nil1~tJW.fll'ft01fllft1'Ufftll'U'tl"i:::fl01Jfll"i (91~9l11Jflfli.'I) 

1-ui1~~Nl'U1J10~Uil1'U'U 
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3.6 

3.6.1 

., ' 
1 ~ ~ 1J ! ;ti~ ( tJ 1 !1 W 'WU TIU !]'.lffl ~ l U) 

0 ... 

fll1vll!U'Ufll'j 

u11'i'Vl 1"~"' 1iu11rnuu!1-rvf fleJWiftu'Vl'U~ ~1n~ 'l'llf11H1n,i1~'i ~irnihM (u1rn1r~u~ 

iJBmi"'1'U) iu'li1"'~"m'i~11ilu"'1'U\9171JiJn~'lrn"' lf1Hf11'i 1rl01u~ 24 fJlJm-wun 2566 1~eii~1fli0"'110 

ACO Integrating Sound Level Meter \9l'i11l1~'i~irnfft.1"'m~t.1 8 '11'11m (Leq. 8 hr) \9l'i11l1~~1'U1'U 1 ffmu fteJ 

u1nw h"' 11J (i"'J,J~ 3-8) 

., ' 
3.6.2 QJ QJ ,::t ... ,!I "'-1""'...,.,. 

~t1fll'j~'j1'\l1vl1~vl1JHYU~ (1J1!1W'ViU'Ylu!)tJ~~lU) 

,Jlf1i:-lftf11'j\9l 'j1,J1~'i~i'l.Jlfft.J"'m~t.J 8 '11'11m (Leq. 8 hr) ~l'U1'U 1 mnu 1rl01'U~ 24 fJlJtll'W'U1i 

2566 ni:-iMl'i\9l'i11l1~i"'i'Um'il"'~ 3-13 Uft~'jleJ"'l'Ui:-!Ml'i\9l'i11l1!ml~Mi'Umfli:-l'U1f1~ 2 

' ~'ti'U-WiHilil11il1vl [dB(A)] .... .., 
Cl.I ..:I, Cl.I ' 

tnllll'Yl\il11'il1vl 1UYl\il'l1il1vl/'ti1-:1!1l;ll 

Leq. 8 hr 

I. 'IJ1rnuh.:ihJ 24/02/66 (9:00-17:00 'W .) 84.4 

mm~1u 85.0 

'J.ll\il1jl'U 
... I QJ ~ j) ~ Q.I d d 9" 91 
u'i~f11fff1rnff1ff~f11rnft~fJlJfl'jeJ"'UH"'l'U !'HJ"' 1Jl\9l'j !l'U'i ~~'l.Jlfft.J"''Vlt.lellJ ! l1\'j f1'ill"' 

1~rum~eJ\9lfte)~'j~t.J~!1fllf11'j'l'll"'l'Ul'UU~ft~1'U ,J'j~f11ff tl! 1'U~ 13 1i'U11fllJ 2560 

I f g,, I 

3.6.3 
_1 QJ QJ ,::t ,::t QJ" ... ,!I "'-1""'...,.,. 

'tllu~t1m1~11'\l1v11~v1rn'tlt1~mt1u 8 'ti1ilH (Leq. 8 hr) tJ1!1W'ViU'Ylu!)tJ~~,u 

'illf1i:-!Ml 'i\9l'i11l1~'i~irnfft.1"'m~t.1 8 '11'11m (Leq. 8 hr) m1,i1~ iumnuiJ'i~f1eJ'l.Jf11'i (u1nw 

lf .d. I "' """' o "' cl "' lf l l ''l ' ' "' ' 'i " l'l'U'Vlu{)'l.J\9l"'l'U) 'ill'U1'U I fftll'U fie) mnWl'l'U 'j"' lJ !'U'lf1"'11fll 9:00-17:00 'U. l'l'l.J11 lJflle)~ 'Ulf1tl!CVI 

lJ 1\91 'i ! l'U \91 llJiJ 'j ~ mrrm lJ ff1 fl~ f11'j Uft~ ~ lJfl 'j e)"'!! 'j "'"'l'U 1i0"' lJl\91 'j !l'U 'j ~irn flt.I"'~ t.Je)lJ i 'H \1 mr 1"' 1 ~7 'l.J 

m~t.J\9lfteJ~'i~t.1~!1ftlf11'i'l'll"'l'Ui'Ulll•ifl ~1'U iJ'i ~f11ff tl! 1'U~ 13 1i'U1lfllJ 2560 ~f11l1'U~i'H'i~t.1~!1ftlf11'i 

'l'llHW 8 '11'1 llJ"' "~l'i~i'l.J!fft.1"'m~t.1\91M~l1fllf11'j'l'll"'l'U11J1n'U 85 !~~!'l.Jft (m) !!l9ieJd1"'1'j~\9lllJ!~el!~'Uf11'j 

if0"'n'U'0'U\9l'ilt.l~,l~!fl~~'Uf)'l.Jl'l'Wf1"'1'Ui'Htl'0t.1~-ey~ 'Vil"' lf!Hf11'i 1~i~m Ear Muff i'Hl'l'Wf1"'1'Uff11Jlff 

i'U'uw~iJBu1i"'1'U'l'Jf1fl'U ~"' mmrnft~ i:-lft m ~'Vl 'l.J'ill mn-ei"'i/l~,J'i~mw 30 1~~1'1.Jft (m) !!ft~m~i1 

i:-IM'i~r1u,i~0dim~iu~1 Uft~'Vll"' 1m "'m'i 1~lJf11'i\9l'i1'ilff'llml'll'l'Wf1"'1u1~u,J'i~~1uft~ 1 fli'"' 1~0 '" . 
\91 'i 1,Jft'eJ'l.Jft''IJ tl ll'll'l'W f1HWUft ~!~'l.J'lJ'Wvi mfolJft~l'U ft''IJ tlll'l!~el!~'U ff~~ 19i01,J . '" . 
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., I I 

ll~A1wviuihJi]1m~1u1u~1~nN1uin~uo~ifo1J'UU 
'il7fHH'lf1THl'.i 'Hl1~'.i ;:; irnri'u-:im~u 8 '171 im (Leq. 8 hr) \vl'.i1'il1~ hHH11'Uil'.irnm.Jfl1'.i ('1.J1rnu 

J'U~il6'1.J1inu) 1i1'U1'U I ffmu ~ti 111rnuJ'Ui'.i-:ihi i'U'lh-:i~~7'UlJ1'il'U~-:i{fo~u'U (fJlJ.fn~'U1l 2566) \vl1'.i7-:J 

~ 3-14 1m;:;1il~ 3-11 vmi1 iirirntji'Ulflill~lJl\vl'.i!7'U\vl71J1l'.i;:;fl1flflrnff1ff~fllrnc1;:; ~m1rn-:i11'.i-:i-:i1'U 1it1-:i 

' ' ' ~ d d i 9' gJ \I] g) w d. o 6' I QI ,. I QI .c::S 
lJ1\vl'.i!l'U'.i ;:;~rnfft1-:J 'VWt1lJ tt\)fl'ill-:J 1~'.i'I.Jmc1t1\vlc1t1~'.i ;:; t1 ;:;11mnwvrn1'U 1'U11\vlc1;:;1'U u'.i ;:; fllfl ill 1'U'Vl 13 

'.fi'U11fllJ 2560 ~f11'11'U~ itt''.i ;:; t1 ;:;11mfl1n11-:J1'U 8 '171 im iifl1'.i ~i'I.Jlfftl-:Jl'il~tl\vl'1tl~l1'11fl1'.i'Vl1-:11'U 1111n'U 85 

l~'lll'IJ'1 (rn) ll~tlV1-:J ,'.i~\vlllJl~tll~'Ufll'.iilt1-:in'Utl'U\vl'.iltl~'il ;:;1n~~'U f1'1.J'Vl'Ufl-:J1'U1tt'tl'uu~ey~ 'Vll-:J ifl'.i-:Jfll'j 

1'fi':o~m Ear Muff itt'Vli! fl-:Jl'U ff1lJ1ri1 'U'IJill~il6'1.J1i-:i1mJflfl'U ~-:JffllJ1'.itl'1~ ~m nn'Vl'IJ'illfllfft1-:Ji-:i 1'fi' 

11'.i ~lJlill 30 l~'lll'IJ'1 (rn) 1m;:; m~i1~rnm ;:; 'Vl'IJ'il ;:; t1tjim ;:; i'IJ~1 1m;:; 'Vll-:i im-:ifl1'.i1'fi'iifl1'.i\vl'.i1'il'ey'llfl1'Vl 

a., d o d. t ~ . QI d QI .:S 9J V Jt d .c:i..c:i. 

'Vl'U M l'UlU'U iJ '.i ;:; 'il 1 il c1 ;:; 1 m-:i 1'Vlt1\vl'.i 1,Hrn'I.Jff'llfll'Vl'Vl'U n-:i1'U1m;:;m'IJ'IJ'U 'V1 fl'llt11Jc1~ 7'U ff'll fll'Vll'Vlt11u'U fft1\vl 
q qJ q 

' , ' "' ' ~ _Of <V 'U'll1.:.!Ylf.ll\OJ1fl.:.1Ufl{IU'U 
q 

' 
"'.. <V fftll'U'Ylm1'il1YI 

v .c:t u r 
1'UYIVl'.i1'il1Yl/'ll1-:111t'll 

Leq. 8 hr 

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

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

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

85.0 

iflVl':ifl'U 
,. I QI .c:i. 91 ~ QI .:::s .d. iii ii 
u';i ;:; f)1f/f)'jlJff1ff~fl1'j 1m;:;fJlJfl'.itl-:Jll'.i-:J-:Jl'U l'.itl-:1 mm il'U'.i ;:;~'IJl'fftl-:J'VltltllJ 1'1\J fl'ill-:J 

1'fi'i rn\l~t1\vlc1t1~'.i ;:; t1 ;:;11mfl1'.i'Vl7-:J7'Ui'U11~c1d't-1 il'.i;:;fllfl ill 1'U~ 13 1i'W17fllJ 2560 
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120 

100 

80 

60 

40 

20 

0 

dB(A) 

84.5 

Leq. 8 hr 

Sllllllinl = 85 dB(A) 

84.7 

viiin ;;a1ni'111i11111 

84.4 
····························.----- ··························································~ ......................................................... --························ 

11.'l'I. 65 fl.tl.65 fl.'1'1.66 

. . 
... I QI .q 9/ a QI .ct .ct q,, " mm9rn : unmfYm1Jff1tt~m:Hrn::fJ1Jfl'HNUH.:i1u 1·:n:i.:i mmi1u1::~rnttv.:il'Wt11J 111~mm 

1~i'rn'1~v~nrn~1::v::mnmniinu'1-uu~c1::1u 1h::mf'f ru 1u~ 13 1iu11t11J 2560 

-'~ _f':! 4 Q,I OJ 4 ~ ~ 4i' .q 1i 4_,~ ~ 
Jun 3-11 llJ'UJ'Un1tl'UHtl011~11il1Yl1::Yl1Jlfftl.:il1UUJ 8 ,r1 &l.J.:i (Leq. 8 hr) 'U111W't't'UTIU{)'U~.:!1'U 

lui1.:i~N1u"10.:iif;i1,ru 
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3.7 

3.7.1 0 "" 

fl 11 ~ 1 nn.un 1 

111'1:l'l'l 11.J~.:i 1~u l :mJu1rl'ui fft1WlfcHl'l'l'I-I~ ~lfl\ll vi1fll':illl'n'il1\ll':i::;irnli't.1.:itr::;tr1J (~llli1 

'l.Jf1f1ft) u1rnu h.:i ill 'lui1.:i~iim':i~11i1u.:i1u\ll11J'!.ln~'lrt1.:i im.:im':i 1rlt11'1-1~ 24 fJlJfll-W'U'fi 2566 illll'.J'V17fll':i 

\ll 'j 1'il1\llm lJlW lffl'.J,:j~ ~,Ji) illi .:i1u 1 ~ fllJ Htr'il1 .:i I 'I-I 'J51,:jl 1ftl'!.l ijilli.:i1'1-1 ~ 11'.Jfll'j ~ llli.:i 1ri 1t1.:i1\ll'!.l 'j ::;]J lWlff 1'.J,:j 

tr::;trlJ (Noise Dosimeter) ~llli1~'!.lij111i.:i1'U\llfttl\ll':i::;l'.J::;nmvi1.:i1'U 8 '171 ilJ.:i l!~1l11m1t1.:ii'.lt1mvi1nnci1t.1 

it1u'li't11.1c1 ci1mi1':i::;irnffl'.J,:j~\lJ'j1'iJ1\ll ,~ '\1'U11'.J~1\ll ,~l~'I-I % Dose \ll'n'il1\ll~l'l-l1'1-1 2 m:nu ;it) ~llli1 

'Wtl'n.:i1u'!.lijilli.:i1u~\ll~ 1 1m::;~llli1'Wtl'm1u'!.lijilli.:i1u~\ll~ 2 (i.:iitJ~ 3-9) 

3.7.2 
CV CV.::I "'-CV 

fH1fll'J'fl'i1il1~'J'~~'UHYtl~tl~tnJ (fl~fl1'UrUUl) 
<i 

QI Q/d .ct.QI O .::sJ.Q/d QJr/ 
'illf1Hftfll':i\ll'n'il1\ll':i::;\ll1Jli:Yl'.J.:itr::;1:YlJ (\ll\lllll1'l.Jf1f1ft) 'ill'l-11'1-1 2 1:Ytll'I-I llJ'tl1'1-1'1'1 24 fJlJfll'W'Uti 2566 

iiHftfll':i\ll':i1'il11lli.:il'l-l\lll':il,:j~ 3-15 Uft::;'jll'.J,:jl'l-!Hftfll':i\ll':i1'il1lf1':iln11'1-1fllf1H'l-l1f)~ 2 

I , ~~i1'\lfWfNl'U'U~'IJ1i~,'U~~~ l (fJW1WMtl e)f1 '1fi) 

2. ~~iTrrUml'U'U~m~l'U~~~ 2 (rjtlUJru 1'1'1tl'J::; ti:Y1J) 

24/02/66 

24/02/66 

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

98.1 

96.3 

84.6 

84.4 

85.0 

.... I QI Q v J, QI .c::I d 61 3.1 g; 
U ) ::; mffmlJ1:Y11:Y\llfll'j 1m::;fJlJf1'j't),:jl!'j .:i.:il'U !'jt),:j lJl\ll':i!l'l-l'J ::;\ll1J11:Yl'.J.:i'l'll'.JtllJ ! '11~ f)'i)l,:j 

1~i'rn11~1'.J\llftt1\ll':i::;1:J::;nc11m':ivi1.:i1u'l'Ull~c1::;1u '!.l'J ::;mrr w iu~ 13 ti'u11r11J 2560 

3.7.3 

'illf1Hftfll':i\ll':i1'il1\ll':i::;irnli-1:J.:itr::;tr1J (~lll'Pi'11Jf1f1ft) u1nw iH ill ~1u1u 2 mni'.l ;itl ~llli1 

'W'Wml'l-l'!.lij111J.:i1'1-1~\ll~ l 1m::;~lll'fi'1'W'Uf1,11'1-1'!.lijm.:il'U~\ll~ 2 'W1J11 'W'Uf).:Jl'U~~llli.:i-e;itJmW\ll':i1'il1\ll':i::;iu 

' ' d \I] i,IQJ ,. ~ .c::i gJ ,a o o QI d d 

rnt.1.:itr::;1:YlJ t\ll':i1Jurn1rurnt.1.:itr::;trmt11:Jc1::; 96.3 - 98.1 1m::;11Jt1mmmu1wm':i::;\ll1J11:Yl'.J.:imMlllftt1\lll1ftlfll':i 

vi1.:i1u (TWA) lll71J'!.l':i::;mrrm1Jtr1ir~m':i1m::;~1Jmt1.:il!H.:i1u 11t1.:i lJllll':i ! lm::;irnli't.1.:i~l'.Jt11J'ltt~mi'1.:i 

1~i'um~l'.J\llftt1\ll':i::;1:J::;nmm':ivi1.:i1u'lu!!~ft::;1u '!.l':i ::;mrr w iu~ 13 ti'u11r11J 2560 ~fll'\1'1-1\llltt':i::;l'.J::;nm 

fll ':i'V11.:J1'U 8 '171 im iiri1'J::;irnffl'.J.:J1:Y::;1:YlJ!ll~l'.J\llfttl\lll1'11f11':i'V1l.:J1'U1ll1n'U 85 l\ll~lllft (rn) 'W1J11 iiri1t1~1'1-1'151.:J 

84.4 - 84.6 1\ll~1uc1 (rn) ~.:iJ.:i 2 mni'.l~m1'il1llliiri1t1~'lumwcvi'mlll':i!l'l-l~fl1'\1'U\ll u~mh.:i1':i~\llllJ!~rn~u 

nw{fo.:ifi'l-l tl'l-l\ll':ill'.J~'il::;tfi\llt'l-lfl1J'W'Wf1.:J7'1-11tt'lfol'.J~i:Y\ll '1'17.:J im-.rn1':i 1~<o'lllm Ear Muff itt'W'Wm1utr11Jiri • 
'lu'Uru::;'!.lijm1.:i1'1-1'1'Jf1f1'1-1 ~.:imm':it1ftlllHc1m::;V111'il1mfi't.1.:ii.:i1~1h::;mru 30 1\ll~1uc1 (m) 1m::;m\ll11 

Hc1m::;'l'l'U'il::;t1d'lm::;i11~1 1m::;V11.:i im.:im':i1~iim':im1'il 
"' 
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3. 7 .4 !1J'lfJ'lJ!'YlfJ'lJNtlfll'l~'l1il1~'l~~'Um'fJ~tl~tnJ ( ~~~1'Urlrltt) 
q 

l. 

2. 

1u~1~~~hui11iluo~ifo1Ju't1 
'il1fHH'lfll';i\9l';i1'il1\P1';i ~fl'I.Hfftl ,HY~fflJ (~IP1iTl.Jflfli'l) u1 ntu b-:i i" ~l'UTU 2 mnu fi'0 ~IP1i1 

l'l'UfH7'U'Ugilll,nu~\P1~ l 11i'l~~1P1i1Vltl'n,:nuilgu~-:i1u~1P1~ 2 'lmh:i~~l'UlJ1'il'UO-:JU'il~1l'u (fJlJtl1~'U1i 2566) 

\917'i7-:J~ 3-16 1m~i il~ 3-12 l'lui1 lZ-:i 2 fft1Tu~m1'il11P1iiti1B~'lumrucvfm\9l'i!7'U~fimu\P1 1rlml1m 

1m e.irn'Vie.im ~irnffr.1-:im ~tl\91 i'l'01P1nmmn11-:i1u (TWA) \917:iJ'U'i ~fll'ffnrnnin~m'i 1m~~:iJflrn-:im-:i-:i1u 
t I I I 

~ QI d d 'l j/ j/ ll] j/Q.1 d 0 'l f QI ,._ I QI d 

1rn-:i lJ1\9l'i!7'U'i ~\P1'1.Hfft1-:iv1t1'0lJ M~f1'il7-:J 1\P1'i'I.H'iWt1\9li'l'0\P1'i ~t1 ~nmmrn1-:i1u 'UU\9li'l ~1'U u'i ~fll'ff tu 1'U'\11 

13 iu11fl:iJ 2560 ~firnu\P1 'l11''i ~t1 ~nmfll'i'\111-:i1u 8 '111 im iiti1 'i~fl'I.Hfft1-:in~n:iJm~t1\9li'l '0\P1nmm'i '\111-:J7'U i" 

lfl'U 85 I\P1;1Ui'l (rn) ll~tlf!l-:J l'i~\911lJl~'0l~'Ufll 'i1'.fo-:in'UtJ'Umltl~'il ~lf1\P1t'UflU'l'l'Uf)-:J1'U'l11'i!ve.i~ey\P1 '\111-:J 

i m-:Jfll'i l~U\P1l11 Ear Muff i11'l'l'W f1-:J1'U ff1lJ iri'l 'U'Utu ~'UOllil-:J1'U'\IJf1fl'U ~-:JflllJ1';if;Ji'J\P1~rnm ~'\11U'il1f1!fftl-:Jfl-:J 

i~il 'i~mtu 30 11P1;1ui'! (rn) 1m~m1P1i1f-mm~'\11U'il ~t1d'lm ~iu~11m~m-:i im-:im'ii~iifll 'i \9ln'il 
" 

"'.d 
Yl'lfiHiH/vi11i11YI .., ,. .., .., "' .., 

i;Hlll-l'YlVl'I1il1YI VIYIVl'J'l,!flfli.'1 1l-l't'IVl'I1il1YI 
Noise Dose (%) TWA [dB(A)) 

~\P1~1'V'l'Uf1-:ll'WtJ iN~-:i7'U~\P1~ l r.J ill tJ ':i ~ ft'\11 i ITT-:1 llJ 23/02/65 98.2 84.7 

,. .... 
r.J ill fflJ fl1 ':i 'V'l 'W'il \P1 28/09/65 98.4 84.9 

r.J ru 1wifo el f)'j,j'j 24/02/66 98 . l 84 .6 

~\P1~"J'V'l'Uf1-:ll'WtJijm-:11'U~\P1~ 2 r.Jrullw fl'1tJ1 ~1n1 i 23/02/65 96.4 84.5 

r.J illli-:!iV 6f1m 28/09/65 96.6 84 .7 

r.Jrullw fl'1tJ'i ~in1i 24/02/66 96.3 84.4 

a.JlVl'I!l'U 85.0 

.... I QJ -=i, 31 ~ a., .::s d '19' 9' 
u';i ~ fll'fff)'j lJff1ff\P1 fllrni'l ~r.jlJfl'j'eJ-:JII HHU 1rn-:i lJ1\9l'j !l'U'i~\P1'1.HfffJ-:J'\lltl'0lJ '1-1~ fl'ill -:J 

i~f um~t1\91M\P1':i ~V~nmm':i'\lll-:Jl'Uiuu~i'!~1'U 'U'i ~fll'ff ru 1-u~ 13 iu11fl:iJ 2560 

., 
3.8 fll'l~l!'U'Wfll'jfl~~~el,U 

rlm f um'i~\P1\9lllJ\9l'i1'ilfft1Ur.Jtu.flll'l~-:i1111P1~t1lJ'Ut1-:i im-:im1<1 tliufl f -:i~v iil u1 1:i'\ll~ufo'.l:l1 

o .:£ ~ ,. Id .. I ~ !1J 
'il ~'\111 fll';j'fffl'.1:J l iN fll'i I ui'l fJ'UII ui'l-:J'Utl-:!r.]OJ .flll'lff-:!111\P1i'ltllJ V'Ul~ tl-:JlJl'illflfll':i~llU'U fl'i)f)'j';jlJ'\Jtl-:J i fl'j ,:jfll';j 

Q .c::i, Q.I d ~ 
i 1P1V'il~'\111fllrn'i 1'il11P1r.J ru .flll'ltl 1 m'ffi 'Um 'i t11 fll'ff m 1m 'i 111i'!~'\ll'ff'\111-:i i'llJ 'i ~\P1U1ff t1-:i r.iru .flll'l'Ul r.iru ml'l 

t11 m'ffi u nmu 111 ~ nvu m1 1 ~irn ff ti-:i i u nmu il1 ~ nvum1 Ui'l~'i ~irn ff V-:J~IP1iTl.Jflfl "iu1~'0'U numvu 

2566 lli'l ~U\P1'\111';i1fJ-:J7W:-rnfll'i'UQllil\911lJlJ1\91'jfll';jiltJ-:in'Ulm~llfll'UNi'lm~'\11U~-:Jll1\P1~tllJ 1m~fll'j~\P1\911lJ 

d. j/ ,. I O ~ QI T l ~ I 

\9l'j'J'iJfftlUr.Jlliflll'lff-:Jll 1\P1i'ltl lJu 'i ~'il11\P1'0'U fl'UfJlfJ'U 25 66 I ff'Utl\9ltl m lJ'Q\91 ffl'l-1 m 'i lJ'l'l'U !l'Ulli'l~ fll 'j ll1 lJtl-:Jll ';i 

rl1tl' n-:i1uu 1t1rnt111i'!~11v-1u'\111l'lv1mnn:iJ'lf1~1m~~ -:i1111P1~t1lJ 1m~m.l 1v-:i1u~1~e.i1.,Yv,:i i~f um1u~t1 ill 
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16 

17 

18 

19 

20 

21 

22 

23 
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t'i1'alJl;l'W~ 
C>d<> ' 1151 bf>l'a1ZV! 

Arsenic Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method[2J 

Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Methodf2J 

Cadmium Digestion, Direct Air-Acetylene Flame Methodf21 

Chemical Oxygen Demand Closed Reflux, Titrimetric Methodf21 

Color ADMI Weighted-Ordinate Spectrophotometric 

Methodl21 

Copper Digestion, Direct Air-Acetylene Flame Methodl2J 

Cyanide Distillation, Colorimetric Methodl21 

Formaldehyde Distillation, Colorimetric Methodl1l 

Free Chlorine lodometric Methodl21 

Hexavalent Chromium Colorimetric Method21 

Lead Digestion, Direct Air-Acetylene Flame Method21 

Manganese Digestion, Direct Air-Acetylene Flame Method(21 

Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Nickel Digestion, Direct Air-Acetylene Flame Method121 

Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Methodl21 

2) Soxhlet Extraction Methodf21 

pH Electrometric methodt2J 

Phenols Distillation, Direct Photometric Method 21 

Selenium Digest ion, Hydride Generation/Atomic Absorption 

Spectrometric Methodi21 

Sulfide 1) lodometric Method21 

2) Methylene Blue Methodl2J 

Temperature Laboratory and Field Methodst21 

Total Dissolved Solids Dried at 180 °cl2l 

Total Kjeldahl Nitrogen Macro-Kjeldahl Method121 

Total Suspended Solids Dried at 103-105 °d 21 

~(Y\~J 
('U'1.:J1n'1(\!sl'U 09'1'$Elf!2\1lt\) 

'ff1VW!l1'Jf\qmJ11'1,J'1'J1ilfl1,111'1'l1Jl~W 

~ 24 Trivalent Chromium ... 

1, 



0 CW ..cJ m ~ 1i~vh; ~-=-Q, " 
~1~'UVl 161bA~1t'VI 

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

Colorimetric Method; Calculation121 

25 Zinc Digestion, Direct Air-Acetylene Flame Methodr2J 

,., A 

btl O t'! 1 'UJ1.:liel 

1. ~mfll.l1mn-rn.1~'1Lb1viim.iLLV!..'l'thtb'Yll'lhm. Piiiu1Lfl~1~~il1L~e.i. 'Wl.l-WAf--1vi 4. n~..'lL'Vll"l"1: 
~ , 

4 I.I ~ ~ 

m)1.JLbffln1~"'1lJ~, 2547 

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

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

(u1-:1~mcy'1,l g'~,~flt'l~fl) 
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Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

A"-'1...: fit"'I II~ a.., ~O"-' 

'l.J"'iti-YI 3J\.L\I Ltl\.L L'l"'itl\.LL3J\.LYI Atl\.L6ltiHL YI\.L<;l ,:nn~ 
22/35 'l!!lun1~Lnt•m1't'l1 7 uun 4 (u11.1wi1.1TI'1!1) u1i·w.i1'1'1111n L1Jfl1rnn:il n1~mv-n.1'1'111.1m 10240 

1mfi'~tf 0-2187-0908, 081-6573909 1mITT1 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J1,;'YI fl~1~°1ftJ ~111~ 1.h::'Yl1\UJ~,-L~"ll~ 33719/16462 

February 22-25, 2023 

March 1, 2023 

Unit Method of Analysls 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 001/2566 

March 9, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
22-23/02/2023 23-24/02/2023 24-25/02/2023 

~'\Ul::Othl111l (TSP) mg/m3 High-Volume Air 0.208 0.218 0.211 0.330 

24 Hours Average Sampler/Gravimetric 

~'U.fl::EHJ'1,l'U.1~Lfln (PM-10) mg/m3 High-Volume PM-10 Air 0.087 0.091 0.089 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

/, . 
Chomparechate Chantaveboon 

·1, ii 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
1ii-~n 13J;i" L~"l'l"H)"Lar"ff ~o"siriuLn"Gi' ~h«~ 
22/35 'lf!lUn;~L'l'lVm7'111 7 u.un 4 (U1\411"l\4TI'1!1) U.'IJ1~'111'1Ul1n L'IJf11J1~n:il n;~L'1 Vl1J~1\4fl7 10240 

1miviff 0-2187-0908, 081-6573909 1mwn 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 002/2566 

March 9, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u1,;''11 ~fl1~iu ~1nY1 1h::m'l4umLfl'll~ 33719/16462 

Parameter 

~\Ul::1Hl'1113J (TSP) 

24 Hours Average 

~'\.U'l::El!l,l'll'\mlLin (PM-10) 

24 Hours Average 

February 22-25, 2023 

March 1 , 2023 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

22-23/02/2023 

0.239 

0.097 

SAMPLING METHOD 

SAMPLING BY 

Result21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
1
' 

23-24/02/2023 24-25/02/2023 

0.218 0.221 0.330 

0.090 0.093 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparec ate Chantaveboon ,
1 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""ci.,1,..: G.:"f I-' tf ci., tfoci., 

1J'iti-'t1 &l'U\I LB'UL1'iel'UL&J'U't1 ~el'U61f~LL't1'UG'I ;nn~ 
22/35 'llmm1~1nVi n1'1'11 7 uvn 4 (U1'11ff1'11TI'll1) 11'1J1~..r1~lJ1n l'IJ9l1J1~n:il n;~l't1VilJ~1'11fl7 10240 

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

ANALYSIS REPORT 

o o A ._. ca.,, A ' m rnun -;in m LTHJLll u-i -;i-i ~ 1 ~ u m~wm • • 

TEST NO. 

REPORT DATE 

u1UTili~11niLfiu-itu~m-inTlm-ii1urifl.i::1u~nLuu-11i 

February 22-25, 2023 

March 1 , 2023 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Resu1t21 

Lab-AB 003/2566 

March 9, 2023 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

22-23/02/2023 23-24/02/2023 24-25/02/2023 

~\U'l::BrN7111 (TSP) mg/m3 High-Volume Air 0.218 0.215 0.221 0.330 

24 Hours Average Sampler/Gravimetric 

~\U'l::1Hl.J'iJU1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.092 0.091 0.094 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

...................... .. ...... ;j .. . ..... . 

Chomparechate Chan veboon 



22/35 'llmm;~L'Ylvm7'1'l1 7 uvn 4 (u1,un~11'!!1) u'IJ1~-.i'1~1J1n L'llfll.J1~n:il n1~L'Yl'l'i1J~1~11110240 

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

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NNE 22 

NE 45 

ENE 67 

E 90 

ESE 112 

SE 135 

SSE 157 

s 180 

SSW 202 

SW 225 

WSW 247 

w 270 

WNW 292 

NW 31 5 

NNW 337 

TOTAL 

0.4-1.8 

3 

0 

0 

0 

0 

16 

0 

0 

0 

0 

4 

0 

0 

17 

9 

0 

49 

CALM (<0.4 mis) 

TOTAL 

TEST REPORT 

TEST NO. 

REPORT DATE 

ulmi ~ ~1'~iti r.i1nt?l 1.h::'Vl1\Ju[,ln~,~ 33719/16462 

L'\,l ij 'fl ..:I LL1'1j[,)~1'1,,1m'TiJ"JlUl?l~ \.!LL'fl\.!~b'll l?l 

o o d .., .., .- ,r 

t,l1'1.J~ r.J1 i n 'fl11J1'fl La.J'fl ..:l "i..:I W:l t?l '1l !,lTl?l!,l t1 

February 22-25, 2023 
., 

'LITL1cw~1..rn~..:i,l'Y11::m'Vli.!1~ 

Speed m/s 

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

0 0 0 0 3 4. 17 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 16 22.22 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 4 5.56 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

3 0 0 0 20 27.78 

0 0 0 0 9 12.50 

0 0 0 0 0 0.00 

3 0 0 0 52 72.22 

20 27.78 

72 100.00 

Wind 001 /2566 

March 9, 2023 

-<"c;-:ultan1c 
~\ 0, 

,. '•<-~O' 

'<Sc 

K 
•'f=-,1? -~ 
~i, 
~ ·~ 

Chomparechate Chantaveboon " ~~ 
TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
""'~1..,: G.:~ ,., 6' ~ 6'o ~ u "'iitfl 3J "" L£J 'M> n,. el" LaJ "fl A el 'M>'lf il u fl 'M>f;l ,n n ~ 

22/35 'l!E1un1~m'Yin1't11 7 u.un 4 (U1\Ufl'l4TI'lf1) LL'IJ1~-i,'ll1J1n L'IJ9llJ1~n:i! n1~L'Yl'Yi1J'll1'14fl7 10240 

1mHViri' 0-2187-0908, 081-6573909 1mlfn 0-2187-0908 

TEST REPORT 

tJ1~Vl ~~1~'ntJ "1111~ tfa::Vl1'\.11Jl'1n~'ll~ 33719/16462 

L'\,1~'el~LL1'1!1'1~1"1m'nl'll'W~~'t.lLL'el't.l~L'lli;i° 

TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

0 0 ,di .., ., - .. 

1'11tJ~~J1in 'el1Ul'elLl-J'el~ ~~WJ~'i!i'1T~l'1t1 

February 22-25, 2023 
., 

tJTL'lt1.1~1,!n~~'1°Yir::mV1tl1~ 

•····· .... ·••··· 
\ WEST 

22.7% 

17% 

11.3% 

5.67% 

,soUTH 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

28.4% 

.. ; 
EAST i 

,I 

WIND SPEED 
(mis) -----

>= 11.20 

8.50 -1 1.20 

5.80 - 8.50 

3.60 - 5.80 

1.80 - 3.60 

0.40 - 1.80 

Calms: 27.78% 

Wind 001/2566 

March 9, 2023 



Mining Environment Consultant Co., Ltd . ... ...,1.,: ~"I t, ~ .._. ~o.._. 
1J"ilt'Yl aJ'M,'1 Li)'M, L'l"itl'M>LaJ'M>'Yl Atl'M>sn'iHL 'Yl'M>GI ,nn~ 
22135 '!!!lun1~L'l'l-wn1'111 7 LltJn 4 (U1\4ffl\4TI'lf1) LL'll1~1,11~111n L'llfll.rnn:u n1~L'l'l'l'i lJ~1um 10240 

1mfi'-w-n 0-2187-0908, 081-6573909 1mll"l-s 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax [ db(A)l 

ui,;''Yl flL'11~'lftJ ,i1n~ th::m,.ur~,LL'l"ll~ 33719/16462 

L 'Vl0 t1..:i Ld~Utlq]ITT'VI ni-i-3J'D'il.~~ULLt!U~L'.U~ L ~ t1 ti~ ITT'VI mi-mi t1 ri1..:1 • • 
0 0 d. &,I -.,. A ~ 

muflm,in t11LTHJL3Jt1..:1 ,1..:1'V11~t1qii-~~TI • • 
February 22-25, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

ttiummf 'l'i-s:tmn11'1'i 

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

22-23 mJm~1.1,1r 2566 23-24 nlJtn~Wlr 2566 24-25 mJtn~Wlr 2566 • • • 
56.6 56.8 57.0 
56.8 57.0 57.2 
57.0 57.3 57.5 
56.7 57.1 57.3 
55.9 56.2 56.5 
55.3 55.7 55.9 
47.9 48.1 48.3 
45.7 45.9 46 .1 
44.9 45.3 45.5 
44.8 45.0 45.2 
45.0 45.2 45.5 
45.8 46.1 46.3 
46 .1 46.5 46.5 
46.3 46.5 46 .8 
46 ,7 46.9 47.1 
46.8 47.0 47.2 
46.9 47.1 47.3 
54.3 54.5 54.7 
56.6 56.9 57.1 
56.9 57.1 57.3 
57.7 57.9 58.1 
57.9 58.1 58.3 
58.1 58.3 58.5 
57.8 58.1 58.3 
54.5 54.8 55.0 
90.1 90.3 90.6 

Remark: 1. 11 a.m1i-!11.n::irnau-:i1~uri\ 1i.J 1h::mflfl{ll,::mi-1Jmi-~-:iLL1~im.Ju~-:i'l119i '41.JlJit 15 YUi. 2540 

2. 21 ia-:ii.Jriu1imi-i1-:iiulhu,'hn~ 1Ji'I fltlWJ!i'ILL~\l,'1 Li'l'll'Yl::LU!.J\lo 1 -241 ::w • ., 

Noise 001/2566 

March 9, 2023 

Standardll 

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

70.0 
115.0 



R 

Mining Environment Consultant Co., Ltd. 
""'a.,1.,: ~'1 llJ 6' a., 6'oa., 

'U"iti-YI 3J\-b'1 Lil\-bLTH)\-bL3J\-b'YI ~ilWifnLLYl\-b(';I \l'ln61 
22/35 'l!01Jn'i~mvm1-n1 7 u.1Jn 4 (U1\4R'l\4TI'1!7 ) U.'IJ1~'111Y11J1n L'IJflU7~n:t! n1~L't1Vl1JY17\4111 10240 

1miVl'1' 0-2187-0908, 081-6573909 lml'fl, 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 f db(A)] 

TEST REPORT 
TEST NO. 

REPORT DATE 

ll11.t'Yl ~6l1~°l!tl ,hn'1 th::mit1J917L~"ll~ 33719/16462 

L 'VI~ Eh1 LL7~ittl91ITT'VI m73J"lfil'1~itLLElit~1SJ!'I L ~ El El91 ITT'VI n773J11 mn1-1 • • 
o o A .... .... A ' 

911ll~t-n,in El1Lf1EJL3JEl'1 ,J'1'1'\1'1El917'191tl • • 
February 22-25, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U1\ITillt01lna1fiu,1l\l~fl1,ln1n'l1,lfiTU.iifltl:1'\lt1n 

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

22-23 nllrmi'wif 2566 23-24 nllm°ti'wif 2566 24-25 nllm°ti'1,1,1f 2566 . • • 
57.7 57.9 58.2 
57.5 57.8 58.0 
57.3 57.5 57.8 
57.1 57.3 57.5 
56.9 57.1 57.3 
56.5 56.8 57.1 
56.3 56.5 56.8 
56.1 56.3 56.5 
52.3 52.7 53.0 
52.9 52.2 52.5 
49.3 49.5 49.9 
46.1 46.3 46.5 
45.3 45.8 46.1 
44.9 45.3 45.5 
44.3 44.5 44.9 
43.9 44.1 44.5 
57.1 57.3 57.5 
57.3 57.5 57.7 
57.5 57.7 57.9 
57.7 57.9 58.1 
57.9 58.1 58.3 
58.1 58.3 58.5 
57.8 58.0 58.2 
57.5 57.8 58.0 
55.8 56.0 56.3 
90.7 91.0 91.4 

Noise 002/2566 

March 9, 2023 

Standardl/ 

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

70.0 
115.0 
•t<-r.~ 

emark: 1. " "'"'fl"".ru,ffu,l•mi'1t,J ,J,:n,..u.,nn•m,~•"'"''"""""" oUuii 15 u. 2540 . ( "'"' 
2." \(e,UDu•mffl10\(•ff1•i1ll• u, ••••••••,f '"""""" 1-241 ~~ '?. 1 ~ ~~ 

~ 
,;, ~i 

............ , .... , ............ , ,........ I~ 

Chomparechate Chantave o.on.- ~$' / 
v' ~,,~ 

TECHNICIAN MANAGER 



22/35 'll!l!m1~m'fin;o,11 7 uvn 4 (U1\4Wl\4TI'lf1) u,m-.i1'111nn L'!Jfll.mn::tl n-1~m'fi1J'/11um 10240 

L'Yl'lf!Yi"n 0-2187-0908, 081-6573909 1mr.n, 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 - 05:05 p.m 
05:00 p .m - 06:00 p.m 
06:00 p.m - 07:00 p .m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p .m - 10:00 p .m 
10:00 p.m - 11 :00 p .m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01:00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11:00 a.m 
11 :00 a.m - 12:00 p.m 
12:00 p.m - 01:00 p.m 
24 Hours Measured2/ 

Lma.x [ db(All 

TEST REPORT 

TEST NO. 

REPORT DATE 

1J7~Yl flfl1'W"J1t.J ,hnil 1.h::m,.urmLfl°ll~ 33719/16462 

L ~i'.i a.,:i LL ·Hh1.a91 ~1~ m13J°lfU~~'l,l,LLEl'l,l,~L6JJ~ L ~ a El91 ITT~ m1llri a ri1.,:i • • 

February 22-25, 2023 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U1\l.'l11;£)1LnaLfltJ~tuvl1t1,~mnn~fi,uiiflt1::1ut1nLiitJ~t.r 

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

22-23 nlltn~'U.1! 2566 23-24 nlltn~'Uof 2566 24-25 nlltn~'U.1! 2566 • • • 
60.3 60.5 60.8 
60 .1 60.4 60.5 
59.9 60.2 60.4 
59.7 60.0 60.2 
59.5 59.8 60.1 
53.8 54.2 54.7 
53.1 53.6 54.5 
49.5 49 .8 51.1 
49.7 50.1 50.4 
47. 1 47.4 48.7 
46.9 47.2 47.9 
46.7 47.0 47.5 
45.3 45.7 46.1 
45.0 45.4 45.7 
44.8 45.2 45.5 
47.4 47.9 48.2 
55.7 56.2 56.5 
56.1 56.5 56.7 
59.0 59.4 59.7 
59.3 59.7 59.9 
59.8 60.1 60.3 
60.0 60.4 60.8 
60.2 60.1 60.4 
60.0 60.3 60.2 
57. 1 57.4 57.6 
92.9 93.3 93.7 

Remark: 1. 11 IJ1917f1U7::fi'w ihi,:, 1.imf 1ltJ U7::n1flfltu::n771Jn17~'1Ln.i i EJIJLL1",l"Jl1 ; ,i,uuii 15 Vi.fl . 2540 

2. 21 iu-:itJiiu";in,,-i1,:,iu\;11u,hn.i 1J~ flElWl!~ LLf)\l,'1 L~'lJ'Yl :aurm 1-241 
;,J • " 

TECHNICIAN MANAGER 

Noise 003/2566 

March 9, 2023 

Standard11 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
1ii.;t1 llJ~" Li'M,1THl'M,L3J\Ul ~e1"6li'aLLt1'M,01 ,1111~ 
22/35 'll!l1Jn1~m't'ln1'1'11 7 uun 4 (U1'141.1'1'14TI'l!1) u'IJ1~-.i'1'111nn L'!Jfltmn:iJ n1~m't'l1J'll1'14fl1 10240 

'tmti't'l ,1' 0-2187-0908, 081-6573909 LmRTl 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 

1lii'YI fl~1vi"lft.J ~111~ 1.h::m-u.umL~'JJ~ 33719/16462 
o o A ._, ._,. A tf' 

~11J~i:.11,m £11L11£lL:IJEh'I ,l.:l'V\1~£lm~~fl • • 
' ... , J'..IT 

1J£1~n~::no-u.LWVm'YI Lm.:im,-

March 7, 2023 

March 9 - 13, 2023 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result
21 

- Electrometric 7.9 

NTU Nephelometric 0.38 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 715 

mg/L CaCO3 EDTA 180 

Remark : 11 m~1i1uii'1ff"~1::u1trnamnn h""1u 1.h::mf'lm::m1"t1~H1'Vlm111 lll.JlJ~ 2 VLf'I. 2539 .. . 
21 ia"tlfiu~m,- 1J7,_;'r1 L~'U.117tl'U.UJ'U.fl UtlWil Lrn1Jtl71~tl~ ,hn~ rn'll'r'l::LUtl'U. 1-029 

Lab-W 001/2566 

March 15, 2023 

February 25, 2023 

9:00 AM. 

Clear 

Standard
11 

5.5-9.0 

-

sso 
$3,000 

-

Chomparechate Chantavebdon ., 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
"""-'1~ l.t'1 ,i, tf a.,, tfo a.,, 

'1J ,. ti-'t'I 3J "" L el " n,. el "L 3J "'YI ~ el \-1,6.lf a u 't1 "<JI ,11 n ~ 
22/35 'll!l!Jn1~LY1Vin1-r11 7 utm 4 (u11.1Wlwr1'!!1) u.'111~•,i1-111.11 n L'llfl'lrnn:tl n1~LY1Vi1J'l'\11.1m 10240 

1mfiVi,i' 0-2181-0908, 081 -6573909 1mff11 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1J7i'Yl fhnvhii1 ~1fl'il 1h::'Y11'U.U'il'1L~'JJ~ 33719/16462 
o o A ..., L,, A ' 

'il11J~~1,1n 01L11EIL:1..1Eh:I ,J,:1Vi1'ilO'il7'il'ilfl 
q q 

I O -.., I" :-
1J01J1m~ff1'U,nff,:1'1J'V-17::1J1'Yl'U,1'Vi 

q 

March 7, 2023 

March 9 - 13, 2023 

Grab 

Unit Method of Analysis 

- Electro metric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaCO3 EDTA 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result21 Standard11 

7.6 7.0-8.5 

0.60 5 

<5.0 -
570 :saoo 
345 900 

Lab-W 002/2566 

March 15, 2023 

February 25, 2023 

9:30 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-

s1.200 

S500 

Remark: 11 iJ1'i17.i1Uf'ln4tnYni1m~nflffi'll1J11m1 tJ1::ml'fm::Y11'1.J!JCi\~1~m7iJ O.UlJfl 12 Vl .l'f. 2542 (Lnn4<nf11~U<i1f1L~m::~iJ) .. . ' 
21 mCil7.i1'1-4f'lmmVlJ1mc;i1f!ffi'liu11nf1 tli-::ml'fm::m,.JoCi\ITT~mi-iJ o.uufl 12 Vl.!'f. 2542 (mm<nou1fliJ~.J~<i1) 

"' 1 1 1 ,i 1 

31 io.Jtlfiu1imi- u1iY1 L5'14'1,i-ouL,j'"yf LLoui LLfl1Jo11c;io~ ,11n<;1 Lfl"ll'Yl::Liirm ,-029 
I\ 

Chomparechate Chantaveb9on 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Station 

Mining Environment Consultant Co., Ltd. 
u;,;'cn la.i~" Li" 1T'j£1"UJ"n ~£)",S,UL'n"@l ;i,n~ 
22/35 'l!O!Jn'?~L'YlVin1't11 7 u.un 4 (U1\Ul"1Wl1'1!1) U.1J1~~1'1UJ1n L1Jf11J1~n:il n1~L'Y1Vl~'ll1\4fl7 10240 

1mfi'Vl,f 0-2187-0908, 081 -6573909 1mff11 0-2187-0908 

ANALYSIS REPORT 

o o A ..,. ca., A ., 

m rnurn:in 01 Lfl m11 o...:i ,i...:, ~ 191 o m'191 ri • • 
A A' dt 

1J7L1tWV-IU'Yl fl7...:ln17 

February 24, 2023 

March 7, 2023 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 004/2566 

March 9, 2023 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Method of Analysls 
Resplrable Dust : mg/m3 

2. 1J1 rnl4 h" 13-l ( fl rnri' flm tJ~i::ITT) Gravimetric,NIOSH 0600 4.902 
' 

Standard11 5 

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

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 -
,v ' 

/ ,v;:.\ ,:"vllS.!il ~•/, (. 

Chomparechate Chan av~boon 
. " 

TECHNICIAN MANAGER 

~­
~ 
or? 

•. 
' 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
ui'~n 13Jii'1 Lo'"Ul'l"H)'M,UJ'M,'t1 Ael'M,,S~LL'Yl'UGi' i1nf! 
22/35 '!!otm1~m'l'tn1cn1 7 LLVn 4 (U1\4!fl\4Tl'lf1) LL'll1~i'1mnn l'llt11.mn:il n1~1'Yl'l'tm~1um 10240 

1mi'l't,i' 0-2187-0908, 081-6573909 1mw,, 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

1J71t'YI ~~1viiu ,i1nil 1h::m1,UJi17L~'JJ~ 33719/16462 

L 'Vliit1-i LL7~Utliltn'VI m7~°.D'Ui1~ULLt1u~l<Jl'~ L vt t1 tliltn'VI m7~ri t1rl1-i ' . 
o o 4 "-" -.., A ~ 

il11J~lfl,Jfi tl1LlltlL~tl-3 ,J-l'V\1iltlil7ililfl ' . 
MEASURED DATE 

MEASURED INSTRUMENT 

February 24, 2023 

Sound Level Meter Model ACO 

Noise Level ( dB(A)) 

Location Interval Time 

Noise 004/2566 

March 9, 2023 

Level Equivalent (Leq) Maximum Level (Lrnax) 

Remark: 

09:00 a.m. - 10:00 a.m. 84.2 98.5 

10:00 a.m. - 11 :00 a.m. 84.5 98.8 

11 :00 a.m. - 12:00 a.m. 84.7 99.1 

12:00 a.m. - 13:00 p.m. 84.3 98.3 

1J1nmT 7'1 Ti.i 
13:00 p.m. - 14:00 p.m. 84.5 98.6 

14:00 p.m. - 15:00 p.m. 84.3 98.4 

15:00 p.m. - 16:00 p.m. 84.5 97.9 

16:00 p.m. - 17:00 p.m. 84.2 98.6 

8 Hours Measurement 21 84.4 99.1 

Standard" 85.0 140 

1. 1/ 1.h::mt'lm3JH1 Hiim-m11::fi1Jt11[h'JLL 7 ,1.:n'" L ~£1,l3J1911,rm 1::itJ Liiu,irl tJ £13J ti 11ni1,1 'lif rn,i,~ !J91iltltl1:: tJ ::L1111m1ti1,11'"t '"LL ti 11 ::1'" . ~ ~ 

1..h::mt'I m i''"rl 13 i'"11fl3J 2560 

Chornparechate Chantave .on • 

TECHNICIAN MANAGER 
I/ 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
""'""1.,: C.:\J IJ ~ "" ~o"" 'lJ ·nt't'l 3J \4,\1 L el \4, L T'H) \4, L3J \4, 't1 fl el WiH.~ U 't1 \4,(;l ';)1 TI (;l 

22/35 '1!!11Jn1~11'1Yin7<n1 7 U!Jn 4 (U1\ll.f'l\lTI'l!1) U'!J1~'1i1'11lJ1n l'!Jfltmn:il n1~111YUJ'\11\lfl1 10240 

1mtiVi,i' 0-2187-0908, 081-6573909 1mwi1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

1J7~'1'1 ~t:11~°lft.J ,hn~ th::muumLt:i'll~ 33719/16462 

L ~i'.ie:1,1 LL 'i~uaii ITT~ m13J'llil~~ULLElU~L'lJi L y'j a ail ITT~ m13.1fi am1'1 • • 

MEASURED DATE 

MEASURED INSTRUMENT 

February 24, 2023 

Noise Dosimeter 

Noise 005/2566 

March 9, 2023 

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

-ri,!ns11-utlljim..:i1-uil11~ 1 (~ruiwnu 'ei'm~1) 98.1 84.6 

-ri,!ns11-utl~ff~s11-u,l11~ 2 (~ru3-Jru iiiltl1~L~l:> 96.3 84.4 

mi,i131-u 85.0 

~11111311.Jiwm1111nr.i1'~: Complies with applicable Type 2 portions of ANSIS1 .4, ANSI 1.25, IEC 651 and IEC 804. Also complieswith OSHA 

Hearing ConservationAmendment, August1981. 

a.11,i'/31u: - ,fi'r,i'tlJ.:imrih-rn.u,it11'u = 8 ,fi'r,i'tlJ.:i 

- 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. 1
' 1.h::ml'fm1Jff1Htim-m11::t11Jfl'rn,1117'1'11U 11a'11J1m111u1::iu1~t1'1~tJ!l1JL~11mhJ'lii'u10.~u.i11aG17::tJ::11111m1rl1'11u'!.u11fi11::1u 

• .. \I 

1.h::ml'f n. 1u~ 13 ii'u11fl1J 2560 

Chomparechate Chant ve~oon •-~-~/-/ 

• 
J\\t•'./ 

TECHNICIAN MANAGER _.--



' t=t 
fllrlNU1fll1 3 



., . . 

1f1~1 §l'U~Wil l'rttllfllff !'U1.J 1'.irJlfllff 1ftttl111tJ 

- ·-flllil;tJ ! ilUl-3 ' ' . 
fll1ilQU 8 i1 Ul-3 I ft lnlQtJ 24 TI 1i.t-3 ' .c!. 4 ti,,~an 1 U * flll~CO 1 lfl8U 

a-1~i.iuih1 ~iflm1·rnitf! 
mg/m' ~ml mg/mJ µgtm J 

mg/m 
3 ppm ppm ppm. ppm ppm 

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

l 
Infrared Detection 

I Nrtrogen Dioxide (NO2 ) 0.32 0.17 - - - - Chemiluminescence - - - -

Sulfur Dioxide (SO2) 0.78 0.36' - - 0.30 0.12 - - 0.10 0.04 Pararosaniline 

: Total Suspended 
j 

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

I Volume 

Paniculate Matter - - I - - 0.12 - - - 0.05 - Gtavimetric-High 

< IO microns (PM-10) 

I 
Volume 

I Ozone (O;) 0.20 0.10 I - - - Chemiluminescence - - - - - -I I 
' I Atomic Absorpion : Lead(Pb) . - _L - - - 1.5 - - . 

i I 
I I 

Spectrometer i i 

. . . cl 

1l1::mfl'flw::m-s11fl".-sff~,n.i~e11u11~'lnfi ~u'lJii 24 vur. 2547 'n)fl : 

'tt111t.ll'tl\;j * fllL~~cJLS'IJlfltU~ 

: 
I 9/g,I W o ~ Q.> C... A 

fllf111lJL'UlJ'U'W'IJ6./Jf11"ll'fll'l..fJW'l'lfl11lJ~'W 1 'lJS'HJlfllfl' ~tij11iJll 25 6./Jfl'll"ll'?IL'litlff 

............ :.:. 



.... -------MINING ENVIRONMENT CONSULTAN7 CO.,LTD -------

< 115 I 
I 
I 

QI cs cs O,I 1 I 2. 7:::fl'!JLm.l•mHHJ 24 '!fl i~, !L
0
/~4 hrs.) < 70 

., 
rv o 4 ~ 

'11\.lvltl\.l fl l':il11 l't1l-lM'l1l -

--'----------'----~ ___________ J 

"' 4 ... .t .di Q 

ill~-:ij1\.l':iZR1JlatJ~illflfll':iTl11't1ilt>~'t1\.I 

7:;i'!JLfffJ~tJ; ~tyfl 

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

' fllJ.JlR'J§l\.l 

'hitnu 115 Lfl;L'!J~(Lll) 

LijLfitJ 70 L~~L'!J~(L6) 

(Equivalent Sound Level, Lcq·24 hr.- .) 
--+-----

'j::; ~ rn ifo ~ L ~ ~ tJ 8i11ll~ il.i1n'\.J 75 lflCJiL'!J~(Ltl) 

I 
i 

l 

: 

(Equivalent Sound Level, Leq.8 hrs) 
--'-----------1 

d .. I Q,, q ~ g., .. I Q Cl d a., 

'Ylill : 1J'J:::fll!'!mt'Vl'j 'N'Vln;:; lfl11l~HJ'lfl~Lrn:::m.u1~fl6lJ 1J'j:::fil!'!'jl'J)'fllllll'4l'!Jfl'j;jl 1'\.J'YI 29 !i1.J1lfllJ 2548 



' '11J1Jfi 2 (VUl 2539) 

7 oon111lJWJ1ll'luvr:i::l1'lf1Jtyty~h-NTW vul 2535 

mTYtJt51u1~1111Jfl11ll'lu'li'o 14 u11.:in~m::V111-rn,!u~ 2 (vur. 2535) oon~rnJ 

7 
' " " fl111J'luvn::11'11Dtyty'~1 H.:i1u vur. 2535 vi1::1,111 "ir1m::mtJtl1vi.:ioonmn h.:i.:i1u11uu1i1Ji'vhm1 

mh.:i 'l~o awni!.:i '1110'11"11tJOa1.:i~'W J,i.:iir uih,n11w::1rJ 'W, ,J~ 11J~f J1l'W ~~fl1'11'W ~ 1 ~tJ'Ul:: mfl''l 'W 11'11 

7 
" " n~~1'411Jfflfl u1i-n.:iil~o.:i1ii'l.fi1n'Vi1 '111\;0~1.:i (Dilution)" fJ1J'W~~11mrn1::m1.:i~11m'l1mrni.:ioon 

j,I JI I ,, 

u1::mfl'fllli'W~f!W i;,n11w::'IJO.:J'W 1'Yi.:ivil::1J1tJOO n~,n h .:J.:Jl'W ~.:iil 

----, 

7 
J,I JI JI I I 

'WlVl.:J l11J1tJ(),:j 'W11fftJvi1n~~1nm1u1::nvun~m111 .:J.:J1'W~~ffll1mrnvi~::1::mtJM~ 

j 

V ' JI 'JI 

u m,.:itl 1mn nw::l110 oon'fiiY .:iu 1~~01J mi:: 'l irl1mtJfl 11m1110.:itl 11fftJ~1nm'j 'l ,u l'IJO.:Jfl'W .:i1u 'j1lJ 
" 1 

" I ,, II ll ,, ' 

l1.:J~1nn~m'j1JV'W 'lu L 'j .:J.:Jl'W ~~ml1mrn 1~tJ'W1Vl.:J~O.:JtrJ'W l'U1111JlJ11i'j,I1Ufl1'Ufl1ln11'::lJ1tJ'W1Vl.:Jvi 
,, 

n1l1u~ H'luu1::mfl'u 

,, ,, ' ,, 
'li'v 2 tl1'Yi.:ivil::1J1tJVVn~1n h.:i.:i1u~o.:il1f!Wt1'lJ1J~i.:iu 

(1) fl11lHrlum~uii ::~1.:i (pH) i1fi11ii-w'o emi15.51rn::1iimnni1 9.0 
" --; (2) vi~mtY (TDS l110 Total Dissolved Solids) ~o.:ii1fi1~.:i'U 

' " 2.1 fi,vi~rniY hlmnn-h 3,ooo niii,nf11i0i,~'j l11001~uii1.:i~1nvin1Mu~ H ,'iutiu 
,, ,, ,, ,, ' 

----, u~1J1W tl1'Yi.:i umi.:i'jv.:if utl1'Yi.:i M1ou1::1t1V1'U0.:i h .:i.:i1u ~~ml1m'l'll mllvimll h .:i.:i1u~~ml1m'j1J 

fl1l1'W~ u1i~V.:J tii1J1nn11 5,000 ijni,nfll1ioi,1!'j 

2.2 J,i.:i~.:i1::uw00n~1n h.:i.:i1uM~umi.:itl1~i1fi1fl111Jt~lJ (Salinity) 1l1n 
,, JI I )I 

ff'l1 2,000 ijni,nf1J1i0iim fi1 vi~WIY 'lutl1vi.:i~:: i1fi1mnn11fi1 vi~mtY viijo~'luumi.:iu1iJi'iii1n'W 

5,ooo ilniinf1Ji0iim 

I (3) mrn'll1U"1!W 
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(3) n'l'Hl'IJ1'1,HltHJ (Suspended Solids) 11h.J1m111 50 ii'1iiflfl.J,itlii'Pl'l' 'Mltltll'illl\9lf1,i1..:i 
1 V SI SI SI SI , 

'il1n'Vin1,,rw1P1 H ;iu n1Ju1mru tl 7'¥1..'.I uM~..:irn..:if 1Jtl1'Yl..:i M1vu'l':;1fl'Vl'IJV..'.I 1 H..:i1u0,1mMmrn 'Plll.l-nml.J 
. . 

h ..:i..:i1mJ'Pln'l'Hm'l'l.Jf17'H'W \Pl 11,i~0..:i 1l.!mnn11 150 iitiiinf l.Jl-ivii'Pl'l' 
,, 

(4) t'1'11:;m!nii~1~..:iu 

4.1 U'l'tl'VI (Mercury) 

4.2 l"b'm!Uf.ll.J (Selenium) 

4.3 llfl\Pltiif.llJ (Cadmium) 

4.4 'P!:;f11 (Lead) 

... "' 4.5 tll'l'l"b''Wfl (Arsenic) 

4.61mti°if.llJ (Chromium) 

1l.!l.Jlflf111 0.005 iitiiiflfl.JIPitJii'Pl'l' 

1l.!mnn11 0.02 iitiiinfl.Jloivii'Pl'l' 

1l.!mnn11 0.03 iitiiinfl.l,it:iii'Pl'l' 

1l.!1J1f1f111 0.2 iitiiinfll,ivii,i'l' 

,l.)1J1flf111 0.25 iitiiiflfl.J,it)~<pJ'j 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4.7 1Jl!~f.ll.J (Barium) 

1l.!mnn11 0.25 iitiiinf:1.J,it:iii'Pl'l' 

1l.!1J1nn11 0.75 ii'1iinfl.l,ivii'Pl'l' 

1l.!1J1nn11 1.0 iitiiinf:1.J,it:iii'Pl'l' 

4.8 Utfltl (Nickel) 

4.9 'Vlt:i..'.IU\Pl..'.I (Copper) 

4.10 i..:in:;ff (Zinc) 

1l.!mnn11 1.0 iit1iinf1.Jloie1ii,1'l' 

1l.!mnn11 2.0 iitiiinf:1.J,it:iii'Pl'l' 

1l.!mnn11 5.0 iiti~nfl.l,it:i~m 

4.11 Ul.J..'.lf11'Wn' (Manganese) 1l.!1J1flf111 5.0 ii'1iinfl.J,it:iiim 

(5) 41fti hl~(Sulphide) ~IPltvif.lrn~'W 1@7 t\Pl'l'l'1'W41fti 1vM(RiS) 1l.!1J1flf117 1 iit1iinfl.Jloie1ii'Pl'l' 

(6) 1"ll'f.111'W~ (Cya:.1ide) ~IPltvif.lrn~'W 1@7 t\Pl'l't'1'W 1"ll'f.111'W~ (HCN) 1l.!1J1flf111 0.2 

(7) vJv1l1ti~1@1~ (Formaldehyde) 

(8) m-n.h:;nt:iuvh.Jt:itl (Phenols Compound) 

(9) fltieJ1'WO'Gl'l':; (Free Chlorine) 

(10) t'l'ffl"~1"ll'~ (Pesticide) 

(11) ~W'H.t;]ll 

(12) ff 
' 

(13) f)~'W 

,l.)1J1f)f111 1 

1l.!:1J1nni11 iitiiinfl.J,ivii'Pl'l' 

1l.!1.J1nni11 iit1iinfl.l,ie1ii'Pl1 
'j/ \'I Id 

,le)..'.j !l.Jl.J 

,l.)1J1f)f111 40 el..'.lfflt"b'tltciif.lff 

~eJ..'.11l.!t~'W~vi..:if ..:itnf.l'il 

~v..:i "h.h~u~vi..:if ..:itnv'il 

,, 
/ (14) U1lJ'W!n'l:;1'1JlJ'W 
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,, 
(14) U1lJ'\.H1"1:/'l'UJ'U (Oil & Grease) Ll!lJ1flffl7 5 lJ"1~fl'.ilJ\9ltl~'fi'j '11!Vtl11lll'i1fl\917-:i1l7fl 

, JI JI SI SI SI , 

'flf11'11'Wfl H ~'Wn1JiJ1mrutl1vi-:i U'l1J;l-:J'jt1-:if1Ju1vi-:i 11101.Jna.n'Yl'UV-:J h-:i-:J7'WQ'i1"11'11mrn 'i11lJ'flf1'j:IJ l 'j-:i 

-:J7'WQ'i1"11'11m'j:1Jf17'11'Wfl u\.'i,i'v-:i"himnn11 15 D"1iinf:u\.'ivii'i1'j 

(15) fll Ultl~ (Biochemical Oxygen Demand) ~QW111JD 20 V-:Jfl'Wll''11CJf1Jff 11'11 5 1'W 

11Jmnn11 20 D"1iinf:uieiim '111Vtl71lU'i1nlP'i1-:i,11n~ti1'11'Ufl H ,wi1JiJ1mrutl1vi-:i umi-:i'jti-:J11Jtl1vi-:i 

111viJ'j:;1.n'Yl'Ut1-:i h-:i-:i7'Uf.2'i1"11'11mrn 'i17:U~m:u l l-:J-:J1'Wf.l'i1ff7Mm1:uti111ufl m1-:i,i'v-:i11Jmnn11 60 

iJ1;1iinf:u\9ltiii'i11 

(16) r11vi1r11i-u (TKN 'H!tl Total Kjeldahl Nitrogen) 11Jmnn11 100 iJ1;1iinflJitiii'il1 
• SI SI y SI SI 

'111tltl1'illl~fl\911-:J1l1flviti111uf1 H ;iu n1JiJ1mru tl 1-vi-:i U'HJ;l-:J'Jtl-:!11J'W7vi-:i 111t1iJ1::L.f1'Yl'Utl-:J L'j-:J-:J1'Uf.l'i1ff1'11 

m1:u 'i17lJ~nrn h-:i-:i7'Wf.l'ilff1'11mrntirnufl ui-:i~e-:i 11Jmnn11 200 Dr1iinf:uieii'i11 

(17) fllClfltJ~ (Chemical Oxygen Demand) "11Jmnn11 120 lJ"1iinflJ\9ltlii~'J '111tltl11l 
• Y SI ,i SI SI 

u'ilni1-:i,nnviti111ufl H ~un1J1.l~mrutl1vi-:i umi-:i1e-:if1Jtl1vi-:i 111vll1:;1.n'Yl'Uti-:i 11-:i-:i1u'r.l~ffl'Hm'jlJ ui 

~e-:i"l1Jmnn11 400 iJr1iinfl.lieii~1 

,trtl 3 fl1'Jm1'ilfftl1Jfl1lJ1~117'Wtl7'Vi-:J,l1fl l'j-:J-:J1'Wf.l~ff1'11mrnm:u,trtl 2 itt~1L'U'Wfl1H1-:J~tl iurl 
(1) fll'j~ 11 'ilfft11Jr11m1:u1 i'.1-u m flLrn::~h-:i'll e-:itl,vi-:i i-n'i ~Lfl ~e-:i 1flf111:u1i'.lu mfl1rn:: 

" ~1-:i'Ut1-:itl1 (pH Meter) 

(2) fl1'J'i111'ilfftl1Jfl1 vi~Ltlff itti~1nmn:a11m1tt-:i 'J::'1111-:lf.lW'HfJlJ 103 t1-:ifl'Wll'f11~1Jff 

o-:iQW'111Jii 105 e-:itYwll'r11cifui,- i-unm 1 J1 LlJ-:i 

(3) fl1l'ill1'ilfftl1Jfl1ffl'jU'lJ1'Wi;ltltJ i tt'l ~1t mrnrn-:J~l'W m:;f11l,J mti-:i ivu(l1 (Glass 

Fibre Filter Disc) 

" (4) fl1'j<;l'j1'ilffvm:, 1111;1::m!n i-n''l~itm'j~-:iu 

4.1 mrnn'ilfftl1Jfl1i-:indr imd:iv:u 'Yltl-:!Ufl-:J Uflfl1ijtJ:IJ U1J11tJlJ <;1:;~1 il1n1;1 

1rn:;u:u-:imun 'ltt'l~inv:;~rn:uiJfl Utl1JCJ/tivJJ-u 'ff!Ufl l'i1'j l vJ1~1lJ~'i11 (Atomic Absorption 

Spectrophotometry) 'b''Ufl iflL~flUtiff"lvmi'u (Direct Aspiration) '111tl1t'V'l1;11ffl.h ~iJffi''W mllri imn iriu 

(Plasma Emission Spectroscopy) 'b''UflV'W~n'VivJ~ ti'.i1ffW1;1 vrn1n1.h (Inductively Coupled Plasma: ICP) 

I o' _,. 

I 4.2 fl1l'il'j1'ilfftl1Jfl1tl1'j1CJ/'Ufl 



7 

1 

--, 

I 

7 
i 

--, 

---, 

7 

--, 
I 
I 

I 

7 
I 

-4-

4.2 m rn n'1ffouti 10111'lfiit1 tt"1tt'lfrnt~ mJ 'l M''l iino::,i oiiiitittou'lfovliu 

mtlti 1m 1 vl1mii,i,i~ (Atomic Absorption Spectrophotometry) 'li'Wfl i©"i~Hl 1'1'Wi'Wtli1~'W (Hydride 

Generation) 'HlOnvnnm.h oiiff~'W mtJti 1\911ff1t1ii (Plasma Emission Spectroscopy) 'lf'Wfl;'W~n'Virl~ 

l'l'Wi'Vi"1 wmff~l (Inductively Coupled Plasma : ICP) 

4.3 n7Hl'; 1'1ff0'1.Jfi1U10'Yl 'lM''l~inot\PltJ)JiitliW'I.J'lfO'W~'W 1ti"1fl rntJv1 

i'Ylfl'Wfl (Atomic Absorption Cold Vapour Technique) 

(5) m1m1'1ffO'I.Jftlcif''1 ivM iM''l~1nm11\Plt\Plrn (Titrate) 

(6) m:i-m1'1fftl'I.Jfi1 t'lftn 1 'W; ,ir, ~inmt 'Wii'1t\Pl1)J$i'1(1nt 'Wl~'W 'I.J1lU'l'.]ltliiOcirtl 

(Pyridine-Barbituric Acid) 

(7) f)l'j<p)'j'J'1ffO'I.Jfi1'WOllJ1'1~t©"; iM'iiint'Vifl'I.J~ (Spectrophotometry) 

(8) n71\9111'1fftl'I.Jfi1ff11U1tf)tJ'I.J~'Wtl'1 iM'iiinmtu U'1::\911)J$i'1(111l 4-v::ii1'Wirn'W~ 

i'W~'W (Distillation, 4-Aminoantipyrine) 

(9) n71'111'1ffO'I.Jft1tl"1V1'WVff1t 'lM'Hi1i1o 1o 1~ilJ'11tl (Iodometric Method) 

oo) m1\P'l11'1i1outi1m:i-~iiilo-:in1-1111ofi111~r1\Pli~'ll111mr\P'l1 iM'Hi1in1cir 1mm 1\Pln 

11W (Gas-Chromatography) 
,, ' ,, 

(11) mrn11'1ffou~ru 113Jii'Uo-:iu1 i M'ii1fl10-:i1~~ru113Jii 1fl'Utut'l'11m11nui1vei1-:itl1 
,, ,, 

(12) mrn11'1i1outi1u1iru1rn:: t'Uir'W iM''l ritm1~$i'1EJi1vi1'fl::'flw uK;iuvnmu 1m! n 
,, 

'IJO-:J'W7iJlJU"1t t 'UlJ'W 

(13) m1m1'1fft"J'I.Jft1U1o~ 'lM'HinottCJf; fo~vitfl4'1-1 (Azide Modification) ~~tU'H.fJlJ 

20 0-:JffliCJf'flicii(lff iU'Wi1'11 5 11-1 ~\Pl1ltlfl'U 111oinm:i-tu~mii h-:i-:i1'U~\Plffl'Hmn1'lM'm1ml1u'l!t-i'I.J 
I "' d 'l Yi 9).c:t,,d o' (14) n71\Pl:i1'1fft"l'I.Jtl1'Ylitlto'U '11 'li11ii'1"1~1'11'1 (Kjeldahl) 

(15) m1m1'1ff0'1.Jft7cii1t-i~ 'lM'HineiO(lff'fllfJ 1\Pl(I 1tJ1oifftciifJ)J ,\Pl 1mtil\Pl (Potassium 

Dichromate Digestion) 

ii/ I / '\JO 4 n7:i\Pl:i1'1ffO'I.Jtl1lJ1\Pl:ij1'U 
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!11 , t .: 3,1 9-' d "l ,4 ~ o1 

•1rn 4 flTHi'.i1'1fftJUflllJ 7~'.iJ7'U'U1i'l ·Hl1fl h,:i.:i1'U'el~ml1mrn ~ 11J'\Jtl 3 ,i::~ti.:i1il'U 1tl~11Jt;11Jti11m1::l1 
., ., ' 

il1m1::i'h1ihi 'Utl.:Jff1J1f11J1fl'1fl'.ift.:J111~llti1J1111.:JD'.i::1'\'lf\'li'HJ l11tl Standard Methods for the 

Examination of Water and Wastewater ~,:i American Public Health Association, American Water Work 

~ ~ , ~ o "lYY 
Association m 1:: Water Environment Federation 'Utl.:J""1-i'.iJtl11J'.ifl1 '.i11Jfl'Ufl1l1'U~ !1~1tl 

., cl y 
('U1.:Jft111'Ul'Y'lqj f,jlJffmfl) 

",,.,J,Q 
1,J1'f1'Uli'11J'.il11'.i.:J1'U\'.ifl1'.i 6 

tlnmfl' ru i''W~ 14 iJq'W1t1'U Y-l.fl' . 2539 

t'lftl1~'U ft'U'f'{1.:Jfl 

('U1tlt'lftl1~'U ~'U'f'!1.:Jfl) 

i' i 1J 'U ~ 111 fll '.i m:: i'l '.i 1.:i ~~ff 1'11 fl '.i rn 

tl1::mm1'1fn,i,i1'411Jn1J1 ~Dutl1:: mTY~1ttl ni1J 113 ~ti'U~ 52 .:i 1'U~ 27 lJQ'Ultl'U 2539 
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! 'HM f11'11'\.J ~fJt1Hlf11JtU::'U 1vi-rvh::'!J1t1Vtimrnn h-:i-:11'\.J 'l irii~111\9ltwh-:i,nn 

~f17'11'\.J~ H'lmh::mft'nn'Vl11-:i~\Plft'l'\1m11J ~uu~ 2 (W.ft'. 2539) 
t ,, ,, • 

11v-:i f11'11'\.J~t1ru"n1:Jru ~'llv-:iu1vi-:i-vh~1J1mrnmnn h-:i-:11'\.J . 

~1t1th::mft'm~m1-:it1'iltn'\1mrn ,:iuu~ 2 ('W .ft'. 2539) !~V-:J fll'\1'\.J~fJW"nlJtU~'IJV-:J 
,, ,, t ' 

u1'Vi-:i-vh~1J1trnvmnn 11-:i-:11'\.J 9i'v 2 (15) .(16) .(17) i¢i'1~1J'lirm1J 11-:1-:i1tJfJ'ilff1'11m11J 'Vi,i~n7'11'\.J~fJW 

~n1:Jru~J1vt-:i~1~mt1von,i1n h-:inu ~/l~mi fi1 i'i1o~ (Biochemical Oxygen Demand) fi1 'Vi1t11~'\.J 

(TKN '111V Total Kjeldahl Nitrogen) 111;1::fi1cli10~ (Chemical Oxygen Demand) 'liru\9ln\P17-:J1l1fi~f11'11'\.J~ 
" "" ,, ,, ,, ,, 

H'ltJ1.h::mft',:iurn1-:in~11 ,~ 'l'l-:J'U~Uf1'1J'U~lJ1tU'\.J1vi-:i U'\1~-:J'H)-:Jl'IJ'\.Jl'tl-:J '111V'U1~!1l'Yl'IJV-:J 1N-:J1l.Jt1'il 

tn'l1mn1 
SI SI SI r 

~::l!u nm 11-:i-:i1u~\9lff1'11mrn;-:i00nil1~mft'n1'11u ~r1ru "n1:Jw~u1vi-:i'Vi1~1J1t1v0n 

'U0f) h-:i-:i1u'l-n'ijfi1u\9lf),1WiJ1f)~f11'11'U~ H'luil1~mft'm~m1-:it1\9lff1'\1m1:i.J ,:iuu~ 2 ('V'l .ft'. 2539) !~V-:J 
,, ,, I ,, 

n1'11u~r1ru~n1:JW~'llv-:itl1vi-:i'Vi1~1J1t100n,i1n 11-:i-:i1u c;i'-:i,iv iilil 

.,rV 1 fi1u1v~ (Biochemical Oxygen Demand) ~fJtU'111Jii 20 V-:Jft'Wlfmiilit1ff 111;11 

5 1'1.J iiimnw:h 60 ii1;1i1ni'1J1P1Vi1\9l1 ff1'11l'IJ'U1~Ul'Vl'IJV-:J LN-:J11-Jtl\9lff1'11mrn'i11lJ1Jt\j;nwn~ 
9 ., .,.,. ,. <!I 

f11~'V111-:J ('V'l .ft'. 2535) VVf1\,lllJfl11lJ &'U'V'l1 ~11'lf'IJUIUJ'il &1-:1-:11'1.J 'V'l .ft'. 2535 fl0 
u u 

1.1 ~,c;i'u~ 4(1) h-:i-:i1uil1~nvun,im11~t11nutr'i11 ~-:iii'litr'ii1tl1il1::urn 
I ., .. 

mnnff\9l1 

1.3 ~,c;i'ufi 10 h-:i-:i1mh~nvun,im11~t11f1'1J01'11111l1f)Uil-:i tl01-:J 1~va1-:i 

'11i1-:i'l11v'\11;11t10a1-:i c;;-:i\P1v iutl 

(1) nwn1'1JU1Ju -:i '\1~V'IJU1J1~n 
o ~ 4 3' 

(2) n71'V11'\J'Ul.Ju-:Jf)1'el'IJ '11 1V'IJ'UlJV'IJU'\1-:J 
O .QQ.J ,J' _9-i?fj/ Q 4 ~ 

(3) m1m~1;1\9l.ntUCVJV1'11111l7nuu-:i !1JU1ff'U !lJ~ '111V'lf'U 

I 1.4 ~,c;i'u'Vi 15 
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" -n10-nmv0v1-:i ~-:i~ei hlil 

(1) f11'J't1101'HTH·HYll 'H1ele!Tn1':iff1t1'iln.lrirnf rniv-:iri''fl1 
"' 

1 ~ .:!I Q .:!I 4 l QI d' QI rJ' 

(2) f11:ithrnrnm1 'Yl'lf tlHl'fl'Yl'lf mn'Yl'lf tueiirm m~~flff'fl1 'IJ'U 

ri''fl1 'H1e!ttl~e!fl'He!Vffl'Hl1Jl11'H10Nffll L~'Ut)1'Hl'J'GY'fl1 

1.s th~u~ 22 h-:i-:i1utl:i~n0un,im:it~v1nui,rvrn J{w -n1m~u'lv~-:iilii 
' " 'lvi'.iu (Asbestos) 0v1-:i t'fleJV1mi!-:i -n10-nmv0v1-:i~-:i~01tli1 

(1) mrnl!n m1uei 1u'lf m-:i -n11'fl ~u eiu fl11J 'Ll'fllfl~v1 mei ,~n 

cl d g)g)clo QI 

(2) nwvrn -nrnm':i t'fl':it1lllff'U'fllt1t1'Uffl'Hrnmnn:i 

(3) nwrlein ~elll~ -n10u~-:iri1t~,iJ{1v-n10i-:ivrn 

A d'~ 

(4) fll':i'Ylll'Ylff-:J'Vlel 

1.6 "',~u~ 29 h-:i-:i1'UMlJn •.ihumi:; eiu ilu-n10u'fl vfon 'U'flllt'l~u~-:i u~-:i 

o d ., 'l"'~ cl cl ct QI QI d' 
mm:i eJ'fl m1JtJt'l1t1'U'U 'H':ieJtflt'leJ'l..'1:l''HtJ-:Jff'fl1 

"' 

1.7 "',~u~ 38 h-:i-:i1tJNii'fl1t0 -n10m~'fl1110~1-.i'l'fl0th-:i-ni!-:i M10-nt"11t10v1-:i 

(1) f11':il11ttf.l'i)1f11,j' 'H1el1ff~i'U 

(2) fl1':il11fl':i~'fl111 m~'fl11'JU~-:J 'H1f.lfl':i~'fl111~'l.rlum'Jnf.lfff1-.i'b'U'fl 

~vl1,i1m~u 'lv (Fibre) 'H10UN'U m~'fl1111 vhuei{ (Fibreboard) 

1.8 "'1~1J~ 42 h-:i-:i1utl:i~fleJ1Jn'i)fl1':iL~V1fi1JLfliit1rueri' mm1ii 'H1f.l1ff~tflii 

~-:iilii~v e!Vl-:J t'fle!Vl-:JMi!-.i 'H1f.l'Ht'l1tlf.JV1-:J ~-:J~el 1 uil" 
o .:::Sa., d' c.i d OJ c::l 

(1) fl1':i'Yl1LflllfltUCV1 ffl':itflll 'H':iel1ff~lflll 

~ QI O d. QI ,:!i cl I dQI (/ 

(2) f11':ilflmn111 m1M-:i 1wn fl'flmf.ln mvurnm':i~mm~tflllfltUCVl 

I 1.9 "'1~uvi 46 ... 
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,, 
0~1-:i ~-:iloio 11.lil 

ffl 1i 1'HU "!'lllh ~ fl1 ff 

(2) mrn~\ol1\olQ~~-:iMmt1i1111fu'l~'lt1m111m1~111J11J~ mm11 

1fl'l:l1 1'110~0-:JfltJ 1 Hl 1'110fl111.Jl~1J{J1tl'IJO-:J1.J'lfl:lV M10ff\ol1 

(3) fl1nl~\ol1\olQ~*MlJ1eJff1'11fUl,_rlf1~ffGlllfi'!'Ufl1'W 1m-:in-!1-:i 1'110 

0 91 dc.t I " cl QJ "d QI Q I ,. I IQ.I 

nnm~'Yl1'11U7'YI 1~ "1 'llo-:i·n-:imm.J'lfl,W'l110ff\ol1 'Yl1,I1.JU\ol111m'.im~'Yl-n-:iff1linru'!'ll1J'.i~mfl' U\911\ol(l 

\9111.J (1) 1'110 (2) 1l.i'.i11.JO-:J1\olfl~l.i-:i'!11.J1tlff11'111JH11'.h.J01'111'.i lflto-:inw1 1flj0-:Jff101-:J lfl~o,:iijo ~H1u . . 
' ' ,, 

- I ~ "" • I ' • I "' "' "''l !ill "' fl11ll1~fl01J 1lflf1'1;l1J~ 111;l~ff1'UlJ1~fl01J'UO-:Jlfl'j0-:J1.JO'YI 'lf 'Ufl11t!tl 

o cv d ')" ii cj 

1.10 1;l1~1J'l'l 92 !1-:!-:!l'U'\10-:Jlt'.J'U 

'li'o 2 ~1'nlfll~'U (TKN 1110 Total Kjeldahl Nitrogen) 1l.imnn11 200 n1;1iinf 1.Jloioii\ol1 

rl1Mf ull1~1.n'Yl'lHN 1 H-:i1u~\ol1:Y1Mmrn\ol11.J1JqJ'Jf'nWfltJ m~m1-:i ('W.fl'. 2535) oon\ol11.Jm11.J1u'W'.i~'.i7'lf 

1!qity'~h-:i-:i1u 'W.fl'. 2535 ~o 

2.1 ih~un 13(2) h-:i-:i1ull1~f101Jf1'\lfl111~tl1f11Jlflto-:illi-:i M101fl~O-:J 

1l'.i~nouo1m'.ill'.i~1.n'Ylfl1'.i'V!11f1~0-:iiJ1-:in~u 1n-111oir'Uo-:io1111'.i . 
2.2 ih~11~ 15(1) h-:i-:i1uiJ1~noun'\lm11~e.i1nuorn1n1\ol1 iJ1~m'Ylm1'V!1 

01mrnff1.J '111001mnh!~'\l11lrl111frnit1-:iff\ol1 
"' 

-u'o 3 ~1clfio~ (Chemical Oxygen Demand) 1ti1.J7flf111 400 n1;1iinf1.J~oiimff1'1111J 

1ln1.n'Yl'Yl'IJ0-:i h-:i-:i1u~\olm11m11.J'fl71.J1Jqii'n'wntim~'Yl'.i1-:i ('W .fl'. 2535) oon\ol11.Jm11.J'lt1'W1t11'lf 

1!qity'~h-:i-:i1t1 'W.fl'. 2535 ~o 

3.1 ih~u~ 13(2) h-:i-:i1t11l1tnoun'\lm11~t11numto-:illi-:i 11101f1~0-:i 

1l'.itnouo1m11l1~m'Ylm1'V!11f1~0-:iiJi-:in~t1 rn 111oir'Uo-:io1m1 

3.2 ~1~1.J~ 15(1) h-:i-:i7'U'U'.i~f101Jf1'\lfl1'.il~tl1f11J01'111'.iff\ol11l'.i~1.fl'Ylfl11'Vl1 

01'1171r-H1'1.J'l11001'1111ff11~'\l'.i'Uff1'1111Jlit1-:iff\ol1 
"' 

' . "' "' I 3.3 1;11~1.J'YI 22 
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. ,, 
'tt'U (Asbestos) t1ci1-:i i~t1ci1-rnu-:i lfrm,11;rnrnci1-:i i-:i~ti iiJil 

(1) mrnl!n rn{uti l'WCJ/ m-:i 'l-11 ~~ ~'W tiu fl1U Uflm~l'J1 nm 1~n 

!'ll) ~ •• I cl ,, d ,, i 
!'iltl'i l'i"lf Titlfi 'H'itll'JtllJTI'lff'U 1:J 

cl d j/!1/clo a, 

( 2) mm ti m ti n TH~ 1 1:J l.H tr 'W ~ w l:l 'W ff m rn mm ti 

(3) m'J'~t)f) Vtlll~ 'Hrm1~-:Jff111'0~1f.l'HrtJii.nirn 

.Q ct'~ 
( 4) mrnlll"lff -:J'Yltl 

3.4 ~11'1'!.J~ 29 1 H-:Jl'U'HlJf) 'lflllm'l~ t)'!.J 1J'U'l11tl'!.J~ vfon 'Ufllll;l~ll~-:J ff111'0 

., ,,,?I .c:t .c:t .d QJQJ<f 

tlfl mu'UJ;lltJ~'W lf'itlUflj;jtJ'!.Jfflf'W·HY\911 

3.5 ~,iuli 38 h-:i-:i1m-1~~1tt1 M1t1m~f111:rnci1-:iiflt1ci1-:iMi1-:i M1t1'111;111:rnd1-:i 

o ~ a .dGI 3JGt • 91 .c:i, ci 
(2) mm1m~flll:I m ~flll:111'\J-:J 'H'itim~flll:l'Yl i'b' 1umrntnn1-:i'b''Wfl'Yl 

vi1,11miVui1:J (Fibre) 'l11tlll~'Wm~~11:1ivliut1{ (Fibreboard) 

1b~mfl ru iu~ 18 fJllil1iui VI .fl . 2540 

rrio1 LlJGJJTuul'l'Mo 
d ~a, 

('UlfnVll'J'i 11JCJJ1'U'UVl'b'l'J) 

tin'!.J~fi'ill l H-:J1'U~~ff1'Hfi'i'ill 

0 ,, 

ff11'U1\]f1~tl-:J 

., d !Ii 
('W1-:Jff111'UIV'lty f'.Jllff~1f1) 

91 ,., ,ct .Q 

l'01'H'U1Vl'!.J'ilf1'i-:J1'W'JI'im'i 6 



fjWllO'IIW:: 

YllJ nl(ill ll't 

YlWflii 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

- . 
111 vi 1 !TU fl Wfl mum 1 v11unl i1/ilm1 

~YUflllllllTtUl 

n (Colour) 

fl17ll~'U (Turbidity) 

filfl"lllJLllUOlfl·~1~ (pH) 

Ll1~n (Fe) 

flOJtlflJ (Cu) 

nJn::n (Zn) 

irutl91 (SO.) 

mrn1,A (Cl) 

tl~oo 1Hi' (F} 

I 
hH91191 (NO,) 

fl1 11Jm::A'1~J~l1l.JR 

(Total Hartin::ss as CCO,) 

t1111Jm::A1Jm1, 

(Non C:;roc,i.atc Hardness as 

CaCO,) 

,1;irnurmtfJl11JR~n::11 1u1fi' 

(Total Dissolved Solids) 

l'fllrl'! (As) 

1'!fu11ui (CN} 

91::01 (Pb} 

UHlYl(Hg) 

umuiiu1J (Cd) 

<iiiLUUlJ (Sc) 

\/OL91llim1~l'tU 1Run 

Standard Plat.: Count 

u'mvi1ilm1~l't\J lRun 

Most Probable N umber of 

Coliform Organism (MPN) 

ii.lt11n (E. Coli} 

I 1.1111viu1J-lfl1Jonfi' 

'11 U101111ll~U 

ri1-... ba1uri1u 

(l.J0Ji:l .,mgfl) 

1fl lnufio 1\lJ.'nl. 

(Colonics/cm
1
} 

,., ,,.. d • 

IOlJ.l"f.1011. flO 

100 nu .<JlJ 

5 

5 

7.0-8.5 

:1-0.5 

:1-0.3 

,. 1.0 

:1-5 .0 

:1-200 

;;< 250 

i0.1 

,- 45 

:1-200 

:1-600 

<2 .2 

tl1UlR1J.l'U 

15 

20 

6.5·9.2 

1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 

500 

250 

1.200 

0 .05 

0. 1 

0 .05 

0.001 

0.01 

0 .01 

TilJl ,J~~01fffll:l1l"'l~~flt1'1l1n'lll1 u'Uu~ 12 (Y1 .f'L 2542) f..)flfl¥\1lJfl11JJ1tr)1l !:: 'l1,ruOJoJ~J,111A1l'l l1 .fl' . 2520 tie~ 

fi 11:'U Plrl ~ f1lfHU ~I I a:: lJ1¥1 'i f11'i 1 ul'I 1.'11'111!11'i l.'17r! 511 f11 '; ii 6.:1 f)tJ fi 1'U ?1'11i 11 W ?{'till a:: iJ ti.:in'U fi ~11 'lA 6 OlJ1i'.JtJl1ll 

~YelJYl1Ur11J~no11,rn1Hl1\ll1Jf1lll ll\lJ 112 916'U~ 29 ~ c\.'l'lU~ 13 L1Jll10U 2542 

l1lJltlll1~ : 'j, 

< 
y • 

"' tHlOf11 1 

.// ------
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U~~fl1Afl~~'Y1~1~3J~1~1'Yla 

na11uwmwtlnt1ui.tit11um1th.nu 

( rfT'iLflii) 

L~eN F111:JJutte1f?l.n EIL um~'ti,~TtH~ mnum1~LL1f?litel:JJ 

(a1~LF1:ii) 

mimhm'1v11:1Jr111:1J1tni'El 2 (7) LL~..:i1.h::mA'IJEl..:Jr1ru::tJB1~ uuu~ 103 a..:ii'u~ 16 iiu1r1:1J 2515 

m ::V1 ·nm1,m11 'Ylt1~..:in1l1uv1ai'a&im'iL~mti\rn-'llmw El u13JmLa::m1:1Jtla El v1.nt1~1l1fuani1..:i H i..:ivi El 1 uil . ~ 

va 1 1uu'i::mr1i1 

"Li:t'ULEI " l1:IJ1Elml:1Jll al 'i~iiamiru::L l1'UtnLLt1 ::Emria"1mauv111:.1 iiGJ'Uf11L'Uv1'1lfl Ld 'W'lf a'v11 l-lla 1u 
~ ,, 
tl..:JLrl'Sl :: \1 

"c'.Ju" l-1:IJlElml:IJll tl'Ufllrl'IJtl..:J'IJcl..:JLL~..:J~al:IJl'Stlvl..:J m ::'111:.1 uih l1~tltlclEJclEIL'UtllfllA1vi' . , . " 
" a :: cJ ti..:i " l-1:IJl El r111 :1Ji1 El'Um ri'll El..:J'IJ ti..:i L l-1a1~ a1 :1J1-st1a ElEJ cJEJi. ummA 1i . ~ 

· "Yl:i.J" m.n EJ m1 :i.Jll tium rl'll El..:J'IJ El..:J LL~..:i~ Ln v1iu'11n fll'S'i1:1Jli11'1l El..:J h'll El..:J a1-sLLa :: a1m-soa ElEI mi1 u 
~ . ~ 

mm A 1i 

" LLna" l1:IJ1Elrlll:1Jll 'IJ cl..:J 1 l1aiiu~:1Jlvl 'Sl1~tl'SU'Yl'S..:J hl LL 'U'U tl'U~tll:IJl'iflvl..:J n'S::'11EI LLa::L U~El'U am Vi 
~ . 

L U'U'IJ El..:J L l1a1l-1~t1'1J El..:J LL~..:i 1vi' 1v1 El m-sL ~:IJ r111:1J li1 'Ul-1~tia vi cJru\111 iJ . ~ 

"1mri ii" l1:1J1t1m1:1Ji1 1El~ Ln v1?1u'11n al'iLri ii~L tlu'IJ El..:J L l1ti1l-1~El'IJ El..:JLL~..:i 1 uam1::un~ 

"'Ult1i1..:i" l1:IJ1Elml:1Jll er~..:iv1mi..:ifoan.r1..:iL-ii'1vi1..:i1u1v1mht1~1i1..:i1i LLa::mJ1Elrlll:IJ'S1:IJO..:JeJ~..:J 
~ ~ ~ 

1vi'fo:i.J Ell.Jl-1:1J11:.11 ivi1..:i1'ULL 'Yl'U'Ult1i1..:i 1 umtil~u1mi'1..:i L tlu-u&iur1r1a l1:IJ1EI ~m:1Ji1 ej'ij ci1u1'1n-s::vi1m-sLL 'Yl'U . ~ 

-u~uri ri a Ju LLa :: l-1:i.JlEI m1 :i.J'S1 :1J ii..:i ~~..:i Mfo:i.J Ell.Jl-1:IJlEI 1 ivi1..:i1'ULL 'Vl'UeJii ci1u1w1-s::vi1 fll'SLL 'Vl'U-u&iuri ri a 
, \J " • 

" a ni1..:i" l-13.JlEJrlll:IJll eJ~..:Jvl mNVh..:Jl'U 1 l1LLf1'1.11Elil..:J L ~Elil.J~lil..:J 1iJ11'1::L tJuej'fu~1i1..:i vl1EI vl'ULeN 
~ ~ ~ 

l1~ tl 1iJn vll :IJ LLa ::l1:IJ1Elrl11:IJ'S1:IJii..:Ja ni1..:iu'S::'ih LLa ::a fi'ill..:J.g1rl 'Sl1 LLvi1iJ-s1 :IJ O..:Ja ni1..:i~..:Jl°il..:Jl'UL~ El1f1l.J..:Jl'U'Ul'U 
~ ~ ~ 

" ani1..:iu-s::'i11" l-1:IJ1Elrlll:IJ11 ani1..:i~..:J'Ult1i1..:iv1na..:ii1..:i HLU'Ufll'Sth::'i11 
~ ~ 

" ami'1..:i-i1m11" l-1:1J11:.1r111:1Ji1 ani1..:i~..:iu1mi'1..:iv1na..:ii1..:i 1i1ilL i'.lum-su-s::'i11 L ~cJvi1..:i1uauiiamtru:: 
~ ~ 

L tJw,tf..:ir1-s11 L tlum-s'1-s l-l~m i'.lu 1 i.Jv11:1Jfl v1ma · 
~ 

va 2 vltl tlvl'S:: 1:.1 ::L1a1vi1..:i1uun &i fllEI 1 uamu~i.J-s::n tll.Jfll'S~L iani1..:ivi1..:Jl'U'1::iii.J~:1J1rum1:1J Li :i.J-ii'U 
~ 

'IJ El..:Jal'SLrl iiL 'Ul.J'S'SEllfll A'IJ El..:J fll'Sl11..:Jl 'I.I LvltlLU~ mfi 'Ufill~f1ll-1'Uvl 1 it 'Uvll'Sl..:Jl-1:IJltlLtl'IJ 1 l'11EJU'S::mAi1iJ1vi' 
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nt]HUWf1!11utl nllfilflll1um·niN1tJ 

(ITT11flU) 

" 1 '' 'I • ,J ... " ""'I ., ., 'I ., ., , 'I dd .... r:, ., ., 
'lffl 3 3Jl7"i::EJ::L1m LYl'lJel·rnWYll·n'U nv1 l'lll.UJ LVl'\.nmrn Ll'IM'ill..:J'Yll..:Jl'U L'U'Yl'Yl3Ju"i3J10H'll13JL'lJ3J'lJ\J 

" 
'lJel..:Ji:ll"iLY1ihnuni1~ti1l1\JY1 Hluv11"il..:JVIJJ1f.lLGl'lJ 2 l17EJiJ"i::mrtd 

va 4 i13,1ij1 imtl'•Jl..:J L ian~1..:ivh..:i1u1\J~~jj,J~2,11rum1m'liii'liu'lJel..:J"1"iLY1iiLn\Jff)l~ti1V1'UY11-rt 'U 
" ., ., 

vll"il..:Jl-13.JlEJLGl'lJ 3 'YllEJiJ"i::mAU 

va 5 i1l-liiL iu1EJ~\1J 1,,;'an-a1,nhnu L 'U~~ihf~l-17tl.lc'.l'ULL"i1 'UU"i"iEJlnlA'!J tMnl"ivil..:Jl'UYIGI elY1"i::mma1 
" ' 

nwn1..:J1 utln G1LYlf.lL'1~EJLn'Un11~ti1V1'UYI 1 ii. 'Uvll"il..:Jl-1 )Jl ma'IJ 4 l'llEJ 'U"i::m Ail 
Vil 6 mEJ 1 uam'U~i.J"i::n elUnl"i~iim"i L'lf"1"iLY1ii~ti1m.iv11-rl uv11"il..:Jl'lmma'll 1, 2, 3 l'!~el 4 ~..:i 

am vrn el..:Jnl"i 1il1'U ell'il L tl 'U el 'U vi "il EJ vi el t:-JL'li'l'l~el e,j' ari1n iL~ EJ..:J 1 iu1u-a1..:J~Yl'Mel..:J l1~el ell Yll"i51Wrum"i L'lfal"i 
" " " 

LY! ii11LYIEJL'1'Vfl:: 

Vtl 7 1 un "iru~m cl L 'U i:lm'U~'U"i:m ell.Jnl "i~ihll"iLYI iil'l~tlc'.J'ULL ~rl..:Jm::'il1mlU"i"iEJlnl~l'lrn..:Jm"ivi1..:i1'U . . " 
Ln1..1n11~tiTirnv11-n'U017"i7..:Jl13J7mm1 1, 2, 3, 'H~tl 4 1i'U1cJ-a1..:Jv11Lii'Um"iLLnl'll'H~t1tlfutl1..:JLvlt1av1m1"L-ii'" 

'll'U'llt1..:Ji:ll"iLY1ii 'H~t1tl~mruc'.J1..1Ldii1iLn'Un11~ti1l'!'Uv11-n uv11"i1..:Ji..:imh1LLa"1 mmLnl'lll'!~atlfutl"i..:J hi1vi . . 
1.JlEJ-al..:J'iJ::vl rN~YI 1 ia n-a1..:J i:lll-1 Lclel'Un"irui )J Yl"ielsl Ylll 2.J'Ua el YI .t) EJ cll'U ll YI YIGI vll)J)Jl Ol"i~l'U~f11l1'UYI Hl 1.J'l-ll-llYI 

'U " " " ... 

2 01 a el v1 n a1 ~ a n-a1..:Jvi1s11 m~ EJ1 flu a, "i LA ii~ ihi'n ~cu::'11~ el tl~l-17 cu~ tll'il L U'U ei'Uv1TI EJ vi eli:l'll m-w~1s1 m EJ'll els! an 
" . " 

.r,sii..:ivia 1ud 

(1) ~1..1 a::aa..:J ~l-1 LLna 'H~el 1mY1ii01t1..:Ji:113J1a~ma-immAV1~mA~el..:J'li1mm1h~LV1i.11::ai.1 

(2) i:ll"iLYliil 1.J"i'U'!J el-I'll tls!L VIG!l~L UlJ~~ vltl-Ji:113J litlsiih:im-i "itl-lL 'tll~'UEJl-Jil-lLL'IJ..:J m::u-iml'1'lliiv1 
" ' . 

Li:ILLa ::~ fl 1..1 ai "i LYI ii n "i:: L~ u t1 n ~,si m EJ 
" 

( 3) i:ll"iLYliiL 'U"i'U'llel-l'lltl-1 LL~-:J~L U'U~~ vi el-Ji:lli.i 1at1sii'.it1EJ1s!LLa::"iels!Ll'll~'UEJ1sl,,;'i.1au 
" ' . 

'tU.1101 2 

Vil 8 t1..:iiit1EJ1slvlel..:Jvi1v11EJEJ1\1'11~el1vltl~1.J~Aa"1EJfl\J iim1im11i)Jos!'lit1i'.iel iian~cu:: L'lii:llJJfltJ{1i'.it1 . . . 
1vi'Yln-d'1 iim1JJL l'IUEJl hJ5n'IJ1v1~1EJ "1JJl"it1fl1..1thLLa::a1"iLY1ii1vi . 

11 V 11 11 ti• ti ci, Q.I cJ .cJ II.di 1 II .JI' 
'lffl 9 "ielsl L 'YllEJlsll'IJJ LL'lJ..:J vi elsl'Yll Ylll:JEJlsll'l"ielEJlsl t:-Ji:IJJlvl tlel\J LJJ tli:11 JJ LLGl13Jf1112Ji:l..:J J.j\JeJEJn11fl"isl LL'IJ..:J . . " 

1i.J:5n'll7 v1~1u a1 i.11"it1fl utl1 LL a ::i:17"iLY1 iiM 

Vil 10 n"i::u..:iml'1'l!UY11a i1n"i::U..:Jvlel..:Jvi1vi'1u-wa1aGin 1avi~el1vltl~'U~iian~ru::Aa°'1EJfl'UJJels!L~'U 1vi . 
if v1 a1JJ1"it1U t1..:Jfl1.J a'U~"i1mnn i:ll"iLYI ii n"i::L~'U V1~t1'Yln"iv1 ua::mm "isln"i::LL 'Yin 1vi Gi'1n"it1t1vi' a..:iiitl1viun L u1 LLa:: 

~ltl..:J 1J.iG\v11vJ~7cl 

Vil 11 ~n"itlslell n7 r1a1r1fo L'liA"itllJ'iJ)J mLa::tl1n fl 'Ui:ll"iLYlii v1 el..:Ji:11JJ1"itlGIYl'U~JJ1 cum, JJ L'li'JJ'liu 
" 

'lltl..:Ji:11"iLYliiii1,,;'Ln\Jn11~ti1V11.JYI bi. \Jvll"il..:JVIJJlcJLa'IJ 1, 2 LLa:: 3 

Vil 12 ~n"iel..:Jtllfl1A51Vl-ru 1'li'mt1ll'ill;jnLLa::tl1nn'U~'Uld vlel..:J"13Jl"itlGIYl'U~JJltU~\JLL~ii1 'MLfi'Un11 

~f11'Yl'UYI 1-n'Uvtl"il..:J'YIJJlf.lLGl'lJ 4 
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n,tJH1.J1EJmwtlnav1.nE11unwrh--i1u 

(a1·m1i1) 

va 13 LA~a-.:i-li1umu1'ilifl'lfn'I.J vh.J LLna l1~a1mAii oia-.:iLU'ULL'I.J'I.Jl1U1fl1nA'ieJ'I.JL~JJl1UTth::Lfl'Yl~ 
" 

iiti'-.:imrnA~1l1{mnu1'ilau'1uY11l1~m.h::L11'Yl~ii'YlamrnAv1aJJ1'il1n~~u 
'U 

V ,dca., CV ..::ii C: 11 o II V .-. CV CV ,d 4 GJ ~ .J 
'lltl 14 'Ylf1'Uu'U~'i1il'il7ntll'iLl'lJ.Jm::L~'U ~a-:immuc-JTvrn1a~n l1'U-.:J 'l-1'U-.:JL'YliJJJ l1'iell~flu'U'Yla1in10 . 

fl 'U e1'U~'f)iJ"Jlf1 tll'iLl'l iiM 

'H3.n6'1 3 
G G 

L'll@LQ)ij!il 

vv 15 -5 ari1 l1'U~ L~ iJ111'1.J'f'M1'W au1 J1mrn::A11JJtlc1 a~uiu~rill1'U ~ 1-il utl1::rn Ai1L tluJJ1~1:11mYu~1 

~'il::Olel-:JU~U~L 'Ylli!'U 

Vil 16 -.:Jl'U 1~~ii~n'Hru:: hiL'l-1lJ1::tll.JLLflf11'i~'il:: hfoni1-:i 1'1fatlmrui2.JA'iel-.:Jflll2.Jtla e)~.flEJ(ll'U'Ul'lflcl 
"' 'I • • 

i-.:i~'i::'1.J 111 utl1::t11Ail 'UlEJ'ii1-.:i ell"J c.iaU~'U 1,,fon'ii1-.:iwforn11'lie1tln1wi!'UL:W'W1::f11'iUflU~'31'U 1 uci'n"Hru:: 
'I "' • ':J 

L'6l.111i!'UL uunwa'1A'ill hi 

vv 1 7 1 un-Hu~-wun-:i1uLi1m!1~m1'il'W'U11 a11Ll'l ii1 uu~h1ornmui.h::ne1um1iJ1vi'L tlu 1 tlmJJ~ 

ril'l-1'U~ 111 'UU'i::mAO 1 l-i'-wun-:i1'UL'iil'HU1~1 l1~1LL u::tl1Yi'n Loiel'UL U'U'l-1U-:Jaa 1 l-i'u1u~1-:iufiuGit11'i 1 l-i'umia-.:i 

mfl1u1::iJ::rnn~ri1wu~ H 

'llll 18 tl'i::mAn'i::'Yl'i1-:Jl.J'l-11 ~ 1'v1m~uu'i11 l1'1'1iu-.:iiuLrle:iviuri1'1-1'U~'l-1d-:if e1mL tl~a'I.Ji'UuULLv111.J 

,J1::mA1u'il'lfn'il"J7'UL un'HlL tluvi'u 1 tl . 
., .J 

u'i::mA ru TU'Yl 30 'Wfl'H!lll'll.J 2520 

AU~ q11°lfiJ 

{~2.J 'U~;'lf1iJ1ln7'i"1 {m:11'il'lff11'iLL 'YIU 

f~JJu~~11m'in'i::m1-.:i2.Jm~ 1'Ylfl 
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7 

l 

uqiin1mh::n1An1::n·nnn111i11'Ylfl 

ntJHuw.rrn.Jtln<161JJEJ1umJ>hnu 

(B'l':ilflU) 

L~cH fl1WU,HllilflflL-un11111,111H~E11ntJ1111::LL1lil~cl»l (i'l71Lflil) 

(;)11'),n,f UW Lfl V 1 

mlJ1Wi'ITHAW 

iiaa11LAii il1uiu.i1u,hu i711iini'1J6ia.nmfl 
TGt11m1J151-, 

, 
1 ~O'IJ7flnLIJ5l'J 

(p.p.m) (mg/M
3

) 

iavi'½u (Aldrin) - 0 .25 

t1~iuvh1il-L1J'Yl6il (Azinphos- methyl) - 0.2 

fllHlLvl'U (Chlordane) - 0.5 

~~vi (DDT) - 1 

~ ~ 1 yj (DDVP) - 1 

1v1v1amt1a (Dich!orvos) - 1 

~avi~u (Dieldrin) - 0.25 

1v1L1J'Yl6fl 1, 2 lv11m11J 2, 2 lv1v1at1hrn'YIBayj,imyjvi (1viu·rniJ) 

(Dimethyl 1, 2- dibromo 2, 2 dichloroethyl phosphate (Dibrom) - 3 

Ltl'Uvi'½u (Endrin) - 0.1 

fJh,rnu (Guthion) - 0.2 

G1~rt1mf~L'UG1 (Lead arsenate) - 0.15 

iimviu (Lindane) - 0.5 

1J1a11irnau (Malathion) - 15 

L1Jlitlfl~flat1 (Methoxychlor) - 15 

ULAGiu (Nicotine) - 0.5 

~amini (Systox) - 0.1 

LLG1aLatJ1JLLft~il'7'l'lh~fltl'IJ~a~a,u M 
(Thallium (Soluble compounds) as TI) - 0.1 

1liLL'l1J (Tiram) - 5 

l1tlfl'lfl~'U (Toxaphene) - 0.5 

vnn 1Bt1t1U (Parathion) - 0.11 

yjt1av1~u (Phosdrin) - 0.1 

1vt~!li'iJ (Pyrethrum) - 5 

11fyjyj7;u (Warfarin) - 0.1 

v11fm~a (L'111U (mf)) [Carbary! (Sevin (R)] - 5 

2, 4-~ (2,4-D) - 10 

V17'l1 m tl'YI (Paraquat) - 0.5 

2, 4,5 vi (2, 4,5 T) - 10 

fl'lG1J1a1J (Acetic Acid) 10 25 

LLtliJ LiJLUU (Ammonia) 50 35 

il'l'l'11'UUl'l~il1'lU'l~fltl'lJtltl"il'1'l'11'U 
~ ~ 

[Arsenic and Compounds (as As)] - 0.5 

mf~u (Arsine) 0.05 0.2 

1'lJ~ua (Biphenyl) 0.2 1 

ua~Utlil rn (Bisphenol A) 0.5 2.8 

fll'l'lJt1Ulvit1t1flhi (Carbon dio·· ide) 5,000 9,000 



35. fllfUll'UlJll'U'Ulln hm (Carbon monoxide) 

36. fli'tll;'U (Chlorine) 

37. fl<tll;'U1Glll!ln1'11m (Chlorine dioxide) 

38. Lfmdfl1JLL<1 ta1'l1.h:m!l1J'IJ ,N 1mLrlfJJJ 

39. ~JJ?J !l'll'l !l•mvhl 

40. ~'Ull;!l<lt!l!l'l'IJ!l'll'l!l'lUGl'l 

41. ~'UcllfJ6i1.J [Cotton dust (raw)] 

42. 1'11fl71um (Cyanide as CN) 

43. Llll16i't i<1n!llf!lil (L!ll'lin'U!li't) [Ethyl alcohol (Ethanol)] 

44. vl~!lll hm [Fluoride (as F)J 

45. W~!l!l;'U (Fluorine) 

46. 1.rtGl'lL'il'Uhmlum (Hydrogen Cyanide) 

47. ~lJLll~n!lunhm (Iron Oxide Fume) 

48. LlJV16i'ti<1n!llf!lil (LlJl'lin'Utli't) [Methyl alcohol (Methanol)] 

49. faii<t fllTIUUi't (Nickel carbonyl) 

50. u1ii<1 L'UJU'IJ!l'l L<1ll:u<1:a1'1tl'ltn!lu~<1::<11EJ M 
(Nickel, Metal and Soluble Compounds, as Ni) 

51. n'lli11'U\l11fl (Nitric acid) 

52. 1'U\l11fl!l!ln1'11m (Nitric oxide) 

53. 1u1\ll'lL'il'U1\llll!ln1'11i (Nitrogen dioxide) 

54. 1 'U l\ll'lnll L'llll;'U (Nitroglycerin) 

55. hL~fllJ 1nm!ln 1'11' (Sodium hydroxide) 

56. i'<tLW!lfl.Gl!lllfl hf~ (Sulfur dioxide) 

57. n'lGlfillJtO'U (Sulfuric acid) 

58. Llilli1'llL!ll16i'tL<IGl [Tetraethyl lead (ad Pb)] 

59. Llilli1'l7LlJl16i'tLi'tGl [Tetramethyl lead (as Pb)] 

60. ~\Jn LLi'ttl'll''nhtn!lU!lU'Ul'l;!J'IJ!l'l~Un . . 
61. ~'-!n LL<1:a,,t1-.:naui'iuV1;!J'IJll'l~'4n 

62. vJua<1 (Phenol) 

63. W!ll'l~'U (fllTI\JUi't fl<t!lh~) [Phosgene (Carbonyl chloride)] 

64. Wlll'lvJ'U (Phosphine) 

65. n'l\l1Wlll'IW!l1fl (Phosphoric acid) 

66. vl!ll'IW!li'l'I (Llllill'l) [Phosphorus (yellow)] 

67. W!ll'lvllli'a LYl'UGltfli'tllhi (Phosphorus pentachloride) 

68. W!ll'lvl!li'l'I LYl'Uli1tti<11vl~ (Phosphorus pentasulfide) 

69. Wlll'lvllli'l'I 1\ll'lfli't!l h~ (Phosphorus trichoride) 

70. 1'11li'U (hi't!li't) [Xylene (Xylol)] 

71. ~lJ'!Jll'lff'lfltHfl<t!lhm (Zinc chloride fume) 
-, 

72. ~lJ'lltl'lff'ln:aaanhf~ (Zine oxide fume) 

- , 

n!)HJJ1EJff"JWUniJ~nEJ1tml"Sn-NlU 

(nl'Slflii) 

50 55 

1 3 

0.1 0.3 

- 1 

- 0.1 

- 1 

- 1 

- 5 

1,000 1,900 

- 2.5 

0.1 0.2 

10 11 

- 10 

200 260 

0.001 0.007 

- 1 

2 5 

25 30 

5 9 

0.2 2 

- 2 

5 13 

- 1 

- 0.07 5 

- 0.07 

- 2 

- 0.1 

5 19 

0.1 0.4 

0.3 0.4 

- 1 

- 0.1 

- 1 

- 1 

0.5 3 

100 435 

- 1 

- 5 
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vl1TNl-!~1E/Ui'l/ 2 

iiili'f1'l"LAii 

!li'taU lni't:a~" iirn;i f (Ally) glyddyl ether (AGE)) 

LU°l'l"il'U 1Gl'l"vlljililhi (Boron Tifluoride) 

ihrhlil:: linr (Butylamine) 

Ll'lilLna~- ihiii't lfl 'HlJGl (Tert- Butyl chromate (as Cr03)) 

fli'til~U1Gl'l"vlljililhi (Chlorine trifluoride) 

vlilil l'l"il::L~l'lma~!li ( Chloroacetaldehyde) 

Aili) hw ilflJ (1Gl"iAil ;i hij I l'l\J) < Chloroform c trichloromethane)) 

ilil L!i- 161 Ail il L "iL 1.JU~U ( o- Dichlorobenzene) 

lelAililhLill'lfiil i'iL!iil"l (Dichloroethyl ether) 

l , l - lGlv'lililh- 1 -1u1G1"iiiLl'lU (l,1 - Dichloro- 1 - nitroethane ) 

1mlni'li~a BLl'lilf (~~ii) (Diglycidyl ether (OGE)) 

Lil'l16il LJJilfLLfl'ULLGlU (Ethyl mercaptan) 

Lil'l1Gallu lnaviili1li;ilu1G1"iGl Lrn :: 1 i,,~;i 1u1i;i1lmH'l:fil~U 

(Ethylene glycol dinitrate and I on Nitroglycerin) 

lllLGl"iLs!U Aililhi (Hydrogen chloride) 

1iJ Lil~u (Iodine) 

LLJJ~mua (Manganese) 

LlJ'l16il L\J'l" hJi (Methyl bromide) 

LlJ'l'lfiil LJJilf LLfl'ULLlllU (Methyl mercaptan) 

LLililW1LlJ'l16il allll~U (a. Methyl styrene) 

LJJ'l1Gilllu iiavlil.i 1;ihhm1uG1 (LaJJ ~ lil) 

(Methylene bisphenyl isocyanate (MDI) 

LlJ L'ULlJ'11Gil 1.ri;i'l1i (Monomethyl hydrazine) 

L'l'lil"lLvlUili'l.f (Terphenyls) 

L'l'llji'iU- 2,4 - li;i lil hhamJi;i (Toluene '- 2,4 - Diisocyanate ) 

bili't flclilhi (Vinyl chloride) 

ntJ 'J,1'-JWmwt/m; c;uiEJ 71m111hn11 

(ITT1LflU) 

tfonPli'f11LAii 

il1'111'11al'llifrU iiniini'lJRilmn1Ff 

TGl8\nlJ1li11 
, 

1 ljO\JlflnllJf11 

(p.p.m.) (mg/M
3

) 

10 45 

1 3 

5 15 

- 0.1 

0.1 0 .4 

1 3 

50 240 

50 300 

15 90 

10 60 

0.5 2.8 

10 25 

0 .2 1 

5 7 

0 .1 1 

- 5 

20 80 

10 20 

100 480 

0.02 0.2 

0.2 0 .35 

1 9 

0 .02 0.14 

1 2.8 
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14 

15 

16 

17 

18 

19 

20 

21 

ifmll'HAii 

Luu;u (Benzene) 

LU1l~ilL~!JIJLL'1::il11U1::fl!lULU!l~c1L~!JIJ 

(Berylium and Berylium compounds) 

~IJLLfHilLd!JIJ (Cadmium fume) 

~UUfllilLdalJ (Cadmium dust) 

mfuiiu lA'li11 lw6i 

( Carbondisulfide) 

fl1'lU!lULGl\1l11flil!l h(il 

( Carbontetrachloride) 

Liln511au 161tui111(il 

(Ethylene dibromide) 

L!lnBaiiu l111fl1111h(il 

(Ethylene dichloride) 

W!l'llJi!oihJlil (Formaldehyde) 

~UW~!l!lh(il (Fluoride as dust) 

1i1::rl'1ua=a11u,=n11u11iiun~u'1J11~61=rl'1 

(Lead and its inorganic compounds) 

LIJ't'lflil Ail!l h(il (Methyl chloride) 

L11nBaiiu Aa11hGi' 

(Methylene chloride) 

!l!lLLflULU (LLilil 1Aa) LIJ1l~1~ 

(Organo (alkyl) (mercury)) 

al1115u (Styrene) 

l1111A1111h L!lnBaiiu 

(Trichloroethylene) 

LGIG11lfli11l t, L!l't'15a iiu 

(Tetrachloroethylene) 

1n~1iu (Toluene) 

l!!LlilWilU 'lialw~ (Hydrogen sulfide) 

,J 11l't'l (Mercury) 

n11i1LA1iifl LLil=Lnii111A1L1J\1lR 

n!1)-11JWm11Jtlaa~.riEJ1umnhflu 

(nl"ilflij) 

vnn-,»:iJwrnv 3 

1H1nwil1'HAii 

U~IJ11llfl111JL'li'IJ'llU il~iHil 
U~IJ1QIA111J 

fl111JL'1i'1J'1i'ULwa!J .. 
L'll1J'1i'U~!l1'11Ji11J 

'lu-zbm,n~:S1n61 
'lil'irloi lilili1611::a::n1n 

1::11::n111ii1hMuc;i 
thnu,Jnoi U~IJ1t\lA111JL'!IIJ'!IU 

'lil',hnu1oi 

10 ii1ud1u,hu 50 ii1ud1uii1u 10 u,ii 25 ii1ud1uii1u 
21111mni'111 25 11JLA1fl11J/ 30 u, ii 5 11JLA,fl11J / 

~flU1flOLIJ111, 
, 

~flU1flnLIJA1 ~flUlflOLIJA, 
0.1 ilaan,111 - - 0.3 ilaanfo; 

~nU1flnLIJA1 ~flU1Af1LIJA1 
0.2 il11ani'111 - - 0.6 ilaani'IJ! 
~flU1AOLIJGl1 ~flU1AnLIJA1 

20 ii1ud1u,bu 100 ii1u!il',uii1u 30 u,ii 30 ii1ud1uii1u 

10 ii1ud1uii1u 200 ii1u!il',uii1u 5 u,iilu'ljmh~m, 25 ii1ud1uii1u 
4 #it11~ 

20 ii1ud1uii1u 50 ii1ud1uii1u 5 u,ii 30 ii1ud1uii1u 

50 ii1ud1uii1u 200 ii1u/ii1uii1u 5 Ulii'IU'ljfl'lf1~L1il1 100 ii1u!ii'1uii1u 
3 #it11~ 

3 ii1u1a1uii1u 1 oii1u1a1uii1u 30 u,ii 5 ,bu!ii'1uii1u 
2.5 ih1ani'111 - - -
~flU1AnLIJGl1 

0.2 il11an11J/ - - -
~flU1flnLIJlil1 

100 ii1u!ii'1uii1u 300 ,hud,u,hu 5 Ulii!U'ljfl~nill 200 ii1ulii'1uii1u 

3 iit1J~ 
500 ii1u1a,uii1u 2,oooii1ud1uii1u 5 u,iilu'ljn~na, 1,000 ii1u1 

2 #it11~ a,u,hu 
0.01 ilaani'IJI - - 0.04 ilaanfo; 

~flU1AnLIJ\1l1 ~nu1flnL1JG11 
100 ii1ud1uii1u 600 ,bud1uii1u 5 U1ii!U'ljfl'lf1~L1il1 200 ii1ud1uii1u 

3 iifo~ 
100 ii1u1a1uii1u 300 ii1ud1uii1u 5 U1ii!U'ljfl'lf1~L1il1 200 ii1ud1uii1u 

2 #it11~ 
100 ii1u1a1uii1u aooii1u1a1uii1u 5 u1iilu'ljn'lii~na1 200 ii1ud1uii1u 

3 ?1'1hN 
200 ii1ud1uii1u soo ii1ud1uii1u 10 u,ii aoo ii1ud,uii1u 

- 50 ii1u!ii'1u.-'1u 10 u,ii 20 ii1u1a1uii1u 
- - - 0.05 ilaani'111 

~flU1flnLIJGl1 
- - - 0.1 ilaani'IJ! 

~flU1flnLIJ\1l1 



Vl1J1 C9lc::'. 

11'1lnlilli11mufl~1 
' 

U1~ fl 1131 fl1l.!?11?1 ~ fl1'a bb~ ~ fll.J fl1€l~ bb 1~~1'U , 
L~ei..:i mm:01u1~~rn~t1..:i~t1m.11 ~rtfl~1..:i 1~-fo Lu~rn,rneili'l'i~EJ~L1mmw11..:i1u 1 tJLL(,lrt~i'u 

.. 'U 

11il El~ fl~ f1'i~Vl'i1-.l f71VltJ li'llJ1 m!1tJ 1 tJ fll 'iU ~'Vl1'i ~ Iii f11) LLrl ~~ 1 L 'UtJfll'i~ 1wr:rn.n.Jr1 elli'l.11 El 

€l1~1eltJ1lJEJ LLrt~?l.fl1°v'HL'Jli'l~el:1J1'l.Jfl11Vl1-.l1'\.Jb~EJ117Ul-111:IJfa'U bb?l-.l?l11-.l LLrl~b~EJ..:i YU'f. l!Jctct~ 

fl 1'VltJlil 1 ~'l.J 1EJ ~1-.l \,7 B-.l mu fl:I.Ji~~u b~ EJ-.l~i;, fl ~1-.l 1~-ru bQ ~ El (;'I '1 B li'l'i~ El~ b 1 '11 f11 )Vl 1..:i 1u1 'l.J Lb(;) '1 ~1'\.J 
' 'U 

~1 ~bn'l.J:1J1(;l'i:01u(;l1:w~Bfiu~,.11~ ml"ln1V1uli'I .. 
ei1Pi'mi1tJ11i1(;11:1Jm1:w 1 uiei ~ LL iA..:ifl~m~vi11..:iri'1V1'Uli'l:1J1m!1u1 tJfl1''rn~'Vl7'i ~li'lf11'i 

LLrt~~1L uun11~1um1:w'llrt Bli'l.llEJ m~1Bu1l1 EJ LLr;,~?lm~ LL 'Jli'l~B:w 1 'Un11vi1..:i1uL~t11num1:w~B'l.J 

bb?l-.l?l17-.l bbrt~b~EJ-.l ~ .!"! . lvctct~ B5U~f1'i:IJ?l1?1~f111bbr;,~i,li':wfl1el-.lbb1-.l-.l7'\.J~-.lBBf1'1.h~f171"1H 
' 

~..:i(,lei1ud 

'LJel C9l U1~fl11"1ilL~Elfl11 "'\.J1~fl11"1fl':ilJ?l1?1~fl11LLG'l~l'llJfl'iel-.lbL1-.l-.l1tJ L~el-.l :1J11wrn1u ' .. 
W~'I.JL~EJ-.l~EJellJ 1 ~'1fl~1-.l 1~f'I.JLQ~EJ\lli;,e)(,l'J~cJ~L1'11fl11Vl1-.l1tJ 1 'ULL(,lr!~1tJ" 

'U 

'LJ el Iv U'J~ fl11"1ffi m iu..:i~u L~el~tJ f71VltJli'I bf71~'1.J1tJU'IJ bb(;11tJU1~fl11"11 m1'1lnlilli11tJL 'I.J fl~1 
' 

-ifo rn u 1 EJ~ 1-.:i 1,7 ei ..:i mu flm~ ~u L~EJ..:i~ rt fl~ 1-.:i 1~.Yu LU~ EJ (;'I rt elli'I )~ EJ ~ L 1 rt 1 f17'jvi1..:i1u 
' 'U 

1'l.JLL(;1i;,~1'\.J (Time Weighted Average-TWA) iJ1~Ln'l.J:1J1tl11!1'U(;l1:IJ\l11'i1-.lbL'UU'Vl1EJU1~f171"1 

1(j]EJVl1.J1f.11li'IW~'I.JL~f.l-.l~-.lvfl 'Vb tJU1~fl11"1ffi "tl'Vl1.J'JEJL UtJ Lli'lsBL'I.Jr!LeJ 

'1.h~mPl ru i'u~ (j)Q'l fitJ'J1fl:IJ ~.1"1 . \Dct'bo 

eliJtJ~iEJ el~EJ'W~'U1~~ 
' 
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U/1TN'IHJ1EJL~'l/ 4 

• ~ .J iiilil1'Hflil 
<17\ilUl'I 

1. :aam (Silica) 

1'11ais1au (Crystalline) 

- 1'11Bi'-11 (Quartz) c:!'IJ'IJ'IJlG1~a11J1'l(lL1i'1ii~LLa::a::a1J1'1JM,llJ'IJ11..:J . . 
tla!il 1i (Respirable dust) 

- 1'1111fa ( Quartz) q'UlJll'IJ'IJ7Gl (Total dust) 

- l'l1ilLGltn 1,nf (Cristobalite) 

2. L111J11f"Wa 'l11Jl'Y..:J LL~!i'l'llJ"lf7Gi (Amorphus) 

3. ia Ll'llil (~ijc.Ja1Jiam~1ni1 l ¾) (Silicates) 

- LL11'1LtJaGtaa (Asbestos) 

- 'YITIIJ 1,ni' (Tremolite) 

- 'Yl11<ll'l (Talc) Vi11l~Ltl'IJL<l'IJLEJ (Asbestos form) 

- 'YIB<ll'l (Talc) mnffi>.iLi'JuLa'IJLEI (non- asbestos form) 

- 11.Jm (Mica) 

- h tl aLGl'IJ (Soapstone) 

- tl11fGJLLa'IJi;LIJ'IJ~ (Portland cement) 

- u.n'l1vlfi (Graphite) 

- quihuiiu (Coal dust) ~ij SiO
2 

1!11uni1 5¾ 
c:J I .... ..Jq I 

- , Ulll'IJ'll'IJ (Coal dust) 'YIIJ SiO
2 

IJ71lll17 5¾ 

4. quilri11111LiiG11'l171JT11'1111J (Inert or Nuisance dust) 

- ilu'IJu101~a1m'lcmi1ii..:imi::a::a1J1uMa1J'IJ11~tl 111i1 M . . 
(Respirable dust) 

- ~'UlJll'IJ'IJ71i1 (Total dust) 

• 'lllllEJO~ -il'IJ1'1JLau1a1111mF1 1 ~ll\JlffflL'l!'IJGiLIJGl'l 

nl)l-UJ1E/ff"J11Jtlaui;inft1umm,~,u 

(ffl'Hflii) 

1.h::irn1u:'Juu:i, Lw~fllililu!il1::a::ns11 . 
fl11fh~l'U'Ull~ 

,huo1utnflviu ih1ani'11eiao11n1tr . 
1nllllil1'!18~ulll1FI 1 ~ll\J1FlllLlllil1 

1 ~lltJ7Flnv!lil (Mppcf) (mg/M•) 

250 10 mg/M
3 

¾ SIO2-1- 5 ¾ SiO2 -1- 2 

- 30 mg/M
3 

1 [ 250 J [;, =~:::] 1 
2 ¾ S1O2-1- 5 -

2 ¾ SiO2-1- 2 

20 80 mg/M
3 

¾ SiO2 

5• 

5• -

5• -
20 -

20 -
20 -

50 -

15 -

- 24 mg/M
3 

- 10 mg/M3 

¾ SiO2+ 2 

15 5 mg/M3 

50 15 mg/M
3 



(\9l1'l'1,:iu'Uu\11ath::n1A) 

\9l1';j1,:j3.J1(,l';j~1'U'l::~ubaeN~EJel3J1~an1ij1,:jL~i'Ubil~£J\9laeJA';i::£.1::b1a1n1'l\'J1,:j1'1J1'Uu~a::1'U 
~ ~ 

'i::~1JL~!J~IQ~!Jflililt1rnnn1'!vi1~1'U (TWA) 'i::a::11a1n1'!vi1~1'Uvtl~i'1J1~a~~a1'U" 

Vll.J1tJL'VI~ 

uJLO'U (Ltl;L1Ji\Lil) i'1ui~ 'U1vi 

~., Ci).., -

~ m mi!l a:'o 

~<i'. mo er 
~er ~ -

~.., .., i!lm 

~rrl er ., 
~~ <i'. -

~" m (i)(i) 

"o 
., mm 

"Ci) \!) -

"., Ci) met 

" m Ci) mb 

"a: Ci) 

"er - a:~ 

".., "'~ 
"rrl mo 

"~ - \!:>Ci'. 

"" Ci)" 

moo met 

Ci>O(i) mi!l 

moi!l - " 
mom - rrl.ct 

Ci>O<i'. 
.., 

mocr er 
mob - <i'. 

morrl - m 

Ci>O~ lo.er 
Ci>O" - ., 
(i)(i)Q - m.cr 

(i)(i)(i) - Ci) 

* 'i~ EJ ~ L1'17nWvi1~1'Wvi1M uL~EJ~LLG'l~'S~ li1tJLlfo,:noaEJlilG'l el lilL1'17n7'ivi7rn.J (TWA) 1m-nl'i7l.J11il'i!1'W 

~ri7'VltJlil 1 'Wlil1'iWLJ7~1l1'WL tl'W~71i1tJLL w V11n hliiri1mlil -s~1'W~ri1V1'Wlil lil'i~lil1l.Jlil7-S1~1 ~!'l7'W1UJ\17n~m 

,ifo T 

L 

~ ~ 

T 
\!) (L· "<t:V., 

Vll.J1EJ5~ L1'11f11-Svi1~1'W~E.lell.11mMuL~EJ~ ('6'11l.J~) 

'Vll.J1EJ5~ 'S~ \i11.JL~EJ ~ (Llil~ Lumei) 
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' ' _1 .q 9/ ll!t ~ V Cit, d Cit, 91 
m1viu1u11£.Jfll11tlflffl1fft)'I.Jl'Yltl'Ufl1Ul\}flg)t)~'Ut)~lfl1t)~l.Jt)g)j'J{l1vlllt1::: g)11ll11fl11:::'11tJWfll'Y'lff~ll1vlt1t)l.J 

'Jltlfll'J\ll'n'il'J~ 

fll'J\ll'n'il1~1'.Jtll.fllVIOlfllfl1UtJ'J'Jtllflltl 

- Total Suspended Particulates 

- PM-10 

., ., .. 
fll'J\ll'n'il1~, :::~mtYt1.:i 

- Leq. 24 hr 

. .. ' . fll"a\ll"a1'il 111'1'Jl :::'11t;Jtll.fl l'Vi'Ul 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

t;Jtll.flll'iO 1n 1 ti 1 UtYt11 u1h:::not1 fl 1-a 

- Respirable Dust 

- Leq. 8 hr 

- Noise Dose 

a .ll!t (LI 

11'1 'JO ,UHJ\ll'J1'il1~ 

a a 4 
'l/Oll'l'JO.:J1JO 

- High Volume Air Sampler & Blower 

- No. 7, 7 

- No. 23, 23 

- No. 35, 35 

a 4 -=it. d 
ll'l'JM1JO\ll'J1'il111'1'J l :::'11 .. .. .. 

'IIOll'l'JM1JO 

- Electronic Balance SIN.14245322 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance SIN. 14245322 

- No.2 1, 2 1 

- No. 22, 22 

- No. 23, 23 

- Sound Level Meter SIN 090146 

- Sound Level Meter SIN 090148 

- Sound Level Meter SIN 090154 

- Personal Pump SKC High Flow 

S/N.20180503038 

- Sound Level Meter SIN 0901 56 

- Noise Dose Meter SIN QDAI 10036 

- Noise Dose Meter SIN QDAl 10038 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493.0613 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493.0613 

- Electronic Balance 

S/N.14245322 

MM_S3 : SlLAPICHAl/2023/FEB/CAL.OOC 



AIR POLLUTION MONITORING EQUIPMENT . 

TISCH !NVIRflr.tENTAI., INC. 
14S SOUTH MIAMI AVE. 
VIIJ;AGll ~ -CL&VD, OH ·45002 
513.4457.9000 
877.2~7510 TOLL FREI 
513M7,t00i PAX 
WWW.TISCH•E>IV.CqM 

ORIFICE TRANSFER STANDARD· CERTIFICATION WORKSHEET TE-5025A 

Da_te - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch Orifice I.D. -

PLATE VOLUME VOL~. DIFF 
OR START STOP VOL!JME 

Run # (m3 ) (m3} (m3} 

9833620 
1413 

DIFF 
TIME 
(min) 

-------- --------- ----------- --------- ---------
1 NA NA 1.00 1.4110 
2 NA. NA 1.00 0.9950 
3 NA NA J,.. 00 0.8880 
4 NA NA 1.. 00 o. 84·50 
5 NA NA 1.00 0 .6'970 . 

Ta (K} -
Pa {~) -

METER 
O:IFF 

Hg 
(mm) 

---------
3.2 
6.3 
7.9 
8.7 

1.2. 7 

2,98 
748 .• 03 

QRFI-:CE 
DIF,F 

H20 
(i,n.} 

---------
2. 00 
4.00 
5.00 
5..5'0 .. 
8.00 

-----------------------------------------------------------✓---- ------

DATA TABULATION 

(x axis ) (y axis) (x axis) (y axi.s} 
Vstd Qstd Va Qa 

-------- --------- - ----- --- - -- --------- --------- ---·----- .-

0. 9'80 .. 0 0.694-5 
0.9760 0.9809 
Q. 973.8 1.0966 
0. 972,8 1.1512 
0. 9'675 1.3881 

Qstd slope (m) = 
intercept (b ) = 
coefficient (r} = 

1.4030 
1,9842 
2.2184 

· 2 .3267 
2. 8'-061 

2. 022·55 
-0.00092 
l.00000 

0.9957 0.7057 
0.9916 0-.9966 
0.9893 J. .• 1141 
0. 98·83 1.169-6 
0.9830 l.4103 

Qa slope Cm) = 
intereept {b) = 
coeffiei·ent ( .r} = 

0.89,2.6 
1.2623 
1.41-13 
l-.• -4-802 
1.78-52 

1.26649 
-0.00058 

1.. 00000. 

------------------------------ --------- ---------- ------------------~ 
y axis= SQRT[H2O (Pa/760} (298/Ta)] y axis = SQ&T.{H20{Ta/Pa)] 

CALCULATIONS 

Vstd c Diff. Vol [ (Pa-Di ff. Hg-) /760] (298/Ta) 
Qstd .. Vstd/Time l 

Va~ Diff Vol [ (Pa-Diff Hg)/Pa) 
Qa ... Va/Time 

For subsequent flow r~te calculations: 

Qstd = 1/m{ [SQRT (H20 {Pa/ 760 ) (2.98/Ta)}] - b} 
Qa = l/m{ (SQRT H20(Ta/Pa) ] - b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENYIR0MENTAL. INC:. 
145 SOUTH MIAMI AV£. 
VILUGE OF Cl.EVES. OH 45002 
513.467.9000 
877.263.7610 TOLL FREE 
513.487.9009 FAX 
WWW. TlSCH•ENV,COM 

5.0 ,.,.,....,..........,r'TTT"PTT"F,..,.....,....,..rrr,on-n...,.,.,M"M"rTTrTTT1TTr1M'M"l'TIT\"TTTTTr1~1'TffTTT1TfflrTn"M'TTTTMTml'1TIT 40 

4.5 +l+l+H+l+l+H+l+H#+l+l+H++fil+Hl+H+l+H#HttH++H+I-H-+,1-H-+H-Hl+++H-Hl+++H+lttHl+++t+H+H-tttH- 36 

4.0 +l+H+-l+l+l+H+l+H-l+++fiH++H-Hl+++H+ll+++lt+tttHt+t+H+lttHl+tttttl+H-H+l+H-HTttH-t+H-tttttttlHttt- 32 

3.5 +l-l-U+i+U-1-H-1+1+:l+l++H-ll+l++H-l+l+I-H-l+™l+l+H-H-H+H-HttH#l-ttH+H-I-H-lttHH-ttttH+H-ltt+tttlHttt 28 

3.0 24 

g 
:c 

2.5 20:S 

2.0 16 

1.5 +++H-H+l+l+H#I-I-H-l+H-IH-H-#H#I-H,l<l+l-l,f-H+#Hrtttltt+-Wfl+ttt+H+H-HtttttlrtttttHtttHtttttlrlttt 12 

1.0 +l+I-H-l+H-H-H#HH#l+H+H-I-H-I-H+l+H,ffrl+H-HttttHftttttH+tt,H-ttia,i+ttttH+trrttttttl:tttttHtttt8 

0.5 +l++H-l+l+I-H-l+H-1#1-#Hl+l+l+H+H-H-HH-HH-H-H:IIIA+IH-t+H-H+H-H++t+HH-ttt+HtttHtttttlHitttHittt 4 

0.0 +Ll-~.u.J.il-U.l.,I.I.LJU,J.j.i....u.u..u.+,1-.L.1.1.JU.U."+,U.u.L.U.U.-f,,L.LI ....... L.l.l,+,1.1.LJU.U.u+i .............. "'+"-............... +u-.............. 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3/mln} 

j-+- Qstd --.-.. Qa --Qstd vs deltaH l 

1.8 2.0 

:c 
«I = .. 
"a 

• y-axis equati-ons: 
Qstd series: 

Qa series: ,.J(a H (T a / Pa)) 



CAL '"··· ., ... ,. 
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Calibratech Co.,Ltd. 
7/ 106-7 Moo 2. Sukhaprachasan 3 Rd ., Bani,,~ood, Pakkred, Nonthaburi 11120 

NSC - Tl$1-Tl$17Q2•5 
CALIBRATION .0030 Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail: caljbratech.cal@yahoo.com, calfbratech .cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibr-ation 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co., Ltd. 

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 l g 

On site calibration was ca1Tied out at the Laboratory, 

Special Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18May20 17 

Akaradath Thippichai 

(28 .5 to 28. 7) " C 

46.5 to 49 .7) % 

J0J 1. 0 mbar 

Page : 1 of2 

In-house method CAL-M200 I based on UKAS Publication ref: LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : Thi s cer1itication is traceable to the ln1emationa l System of Units 

Standard Weights 

~ 

E26J-E2624 

Cert. No 

(02162446 

Due Date 

16 Nov 2017 

The Uncertainties are for a confidence probability of approximately 95% 

Traceability 

National I ll S[ ilule or Melrology (Tha iland), (NIMT) 

Approved by : 

l Surachai. Prnmthong ) 

Technical Manager 
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Calibratech Co.,Ltd. 
7/ 106-7 Moo 2, Sukhaprachasan 3 Rd., .Bangpood, Pakkred, Nonthaburi 11120 

Tel.(02) 964-621 1 Fax.(02) 964·5155, e-mail : calibrat.ech. cal@yahoo.com, calibratech . cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page 2 of 2 

Result of Calibration : Without Adjustmen1 

1:JUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value Correct ion Uncertainty 

(g) (g) ( ± g) 

0.001 0.0000 0.00011 

0.01 0.0000 0.0001 I 

0.1 0.0000 0.000 11 

0.5 ·0.000 1 0.00011 
'• 

2 0.0000 0.00012 

5 0.0000 0.000 12 

10 0.0001 0.00QJ:? 
;,• 

50 0.0005 0.00(iH~ 

100 (l.0011 0.00022 

200 0.0022 0.000.39 
. 

This reported uncertainty of measurement was based on a standard uncertai nty muliplied by a coverage factor k = 2. 11 , 

providing a level of confidence of approximately 95% 

Eccentric error 

Repeatability 

Load tesl : 

A B 

·0.0002 0.000 I 

Load test 

Stdev. 

50 g 

C D E 

0.0004 0 0000 0.0000 

0 00005 

g 

g 

· oOo · 

g 0 ) 

<\. 
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\!11'1\!1Ua1U,>'\fl~ ua ~oi1,~aU@l'WYl Blue Consultant Limited Partnership 
~ ~ 

32/751 riw1u.h:::"D'1EJrifl bb'll'h'l'Yl'l'.lm b"ll~ri'l'.lm m'l'.lb'Yl'Y-l'i 10140 
q q q q q q 

1 '1'11.0-2873-6045-6 1 'Yl1~11 0-2873-6046 

iEJ'l'.luriu1im11bm1:::iLEJn"D''\.411JEJuru1~~__,,r'\.4~ 14 ff'1~1fUJ 2563 .., ~ ., 

CALIBRATION REPORT 

Instrument : Sound Level Meter 

Date of Calibrate : January 16, 2023 

Calibrator : Sound Calibrator 

Model : ST-120 

Calibration Report 

Serial No. : ST120C0267E 

Manufacturer: ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 16, 2024 

Manufacturer: Scarlet Tech Co., Ltd . 

Range of Calibrator : 93.97 dB 

No. Serial No. 

1 090146 

2 090148 

4 090154 

5 090156 

Before Adjust After Adjust Inspection Result 

94.0 94.0 Pass 

93.9 94.0 Pass 

93.8 94.0 Pass 

93.8 94.0 Pass 

'~ -. _· Mrii.t1-ut1r,,,'{tiM1!\i~ii . . . 

,. • u.e·thtN&.U~tA~-1: 
'lt1·1.rn.JlXfl~l.J~~mnh:i'it1~'lt1r.i1ri1n ·. ~. ,fl'!t,ii\l.Lvl?avftc'tl'tlfJ"illJ.P. 

. ... . t.1l\HM .. 

_ o_ __ i<;l~~i~:,~. -~~ , 
........ -·~. -~~~- ...... . 

'iu1~~1'J'Wl?ll?l1 'il'W'l..li~r;ij1ruit1) 

~4'1?ln1jiX'il~ulju1in11 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-27 17-3000-24 FAX . 0-27 19-9484 

NSC-TISI-TIS17025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No. : 

ID No.: 

Manufacturer : 

Made in : 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

(25 +t- 2.5) ·c 
(50 +/- 15) % 

In -house method : 

- CP-CHS : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( } Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

( ) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 

Th,s cen ifi cate may not be reprod uced other than in full . exce pt wnh the prior written 

.,pprn val of the head o f Corporate Service, 3 Equipme nt Ca li bra tmn • nd Tes11ng Services 
--- ----- ------ - -------------- - ------

A 0050992 

; .,.{ 
,_. 

,1( 

' .. 
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Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

Cert.No.: 16CH1145 ~i! 
Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

3 August2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model Serial No. 

7418 9771002 

1523 2188080 

Page.: 2 of 3 

ID No. Cert. No. Due Date 

130RC016 15E3885 15 Nov 2016 

130RC044 161563 18 May 2017 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material Manufacturer Lot. No. Exe. date 

pH 4.004 Radiometer C02286 14 Apr 2020 

pH 6.999 Radiometer C02291 28 Apr 2020 

pH 10.011 Radiometer C02295 13 May 2020 

3. This certificate was certified only for the instrument we calibrated. 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of Coverage 

Calibration Value Input Measurement factor 

pH mV mV pH (±mV) k 
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00 

S/N. :JC00085 7.00 0.00 0.0 7.00 0.058 2.00 

10.00 -177.48 -177.3 10.00 0.058 2.00 

d t 

a 0761295 _ _,,. --·- ,,.... 
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Equipment : 

Model: 

Serial No. : 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

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

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : ---- -----
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

{±) k 

0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 

0 ( ± oc) k ( C) 

0.001 0.20 2.00 

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

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

-oOo-

a 0769697 

i ,j 

; . 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://\wiw.mt.com 

Certificate Number : 

CERTIFICATE OF CALIBRATION 
Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIIIIIIHHHHIU 
• S 111 6 0 9 l J 00 2 S • 

Object/ Equipment : Electronic Balance I Scale 

Calibration : Single Range 

Manufacturer: METTLER TOLEDO 

Model : AL204 

Serial Number : 1228510730 

ID Number : ABN-002 

Agreement Number : SCL 16090147 

Date of Receipt : September 27, 2016 

Date of Calibration: September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

CCW • 4192 -16 IC 

Page: of 4 

The contents of ttus certificate may be published or reproduced or passed to a third party only in fuU, except with the priOf written approval of tt'le Calibration Center, MetUer-Toledo (Thaiand) Ltd. 

FOaJCby MelDel ·l oloclo(ThNend)l fflllO Rtv. 21 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Device 
Model: 

Serial Number : 
Calibration : 

Capacity: 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = - g 

Readability = g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 
50 50.00002 50.00010 -0.00008 
100 99.99995 100.00003 -0.00008 
150 149.99997 150.00007 -0.00010 
200 199.99994 200.00007 -0.00013 
. . 

Certificate Number: CCW- 4192-16 /C 
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Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00014 

0.00020 

0.00027 
0.00034 

-

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 

2.0§,, l;> !?- ii· ~ 
.. "4:bi ,. C~ ;~ 

__ Ii · ..,g.o,, \. t- ' • 

~--- {a.'oo ... 
~~ 

~ 
"l;~ 

4;, 

M~._ . 
~ . 

The given extended measurement uncertainty is the standard uncertainty ol the measuremenl multiplied by-«i,overage factor,k 
,f$' 

as per listed in table above, which corresponds to a confidence level of about 95 %. ,~ /') 
~ ~-,.) . 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192 -16 /C 

Model : AL204 Serial Number : 1228510730 Page: 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g} (g) (g} (g} k 
. 

. . . 

. . . 

. . 
. . 

. . 

. . 
. . 

. . . 
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

~ 
~ 

I\ 
~ 

D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

5 

Max Deviation 

I: ~ 
" ;;; '<l 

:6 ··~· .. "J' ~.~ ..,__~ ~ ~ ..-;, 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com icoot'ri'Si'.~, 17m5 
OAI.JBRATIGN·0062 Certificate Number : CCW • 4192 -16 /C 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °C to 26.8 °c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines • ; edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 
which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT). through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) (Calibration No,0008) 

End of Report 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-2717-3000-24 FAX . 0-27 19-9484 

NSC-TISI-T1S17025 
CALIBRATION 0008 

~-~~ 
··11 
'• ] 

Cert. No.: 16TM1916 ii 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer: 

Submitted by : 

Location : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd . 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

This ccni fica1e may not be reproduced other than in full . e,,ep1 wnh the pri or written 

appro ,a l of the head of Corporate Serv ices 3 : Equipment Calihratinn and Testing Serv,ces . 

Page. : 1 of 3 ~/ .. 
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1 ;: 

.. Equipment : 
. ··, 

; Model: 
; , , Serial No. : 

- ID No. : 

Manufacturer : 
·· Received Order : 

; ; Condition As-Received : 

, \ Calibration Date : 

/i Reference : 
• : Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 Ju ly 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

Calibration were conducted using in-house ca libration procedure CP-OT02 according to direct 

/~ measurement method with Data Acquisition which connected with Resistance Temperature 

'i ; Detector ( RTD ). 

-;::;, The temperature scale used was based on ITS-90. 

·: ~ Condition of this result of calibration 

' 1. Reference standard instrument:-

/ ' Instrument Model Serial No. 
; , 

,. , 1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

/ 2. This result of calibration was found accurate as shown on date and place of calibration only. 
-.1 ~ 

. 3 . This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand . ( NIMT ). 

!~. - National Institute of Standards and Technology (NIST), The United State of America 

; 
· Result of Calibration :- ( * ) Without Adjustment 

/j Function of UUC* : Temperature Source 

· , Fresh air setting : Close Environment during calibration 

! . 

H 

w 

Probe Installation Details : 

a= 

b= 

C = 

5 

5 

5 

cm 

cm 

cm 

--a 

Temp.(°C) 

REL.Humid.(%) 

AC Supply (Volt) 

Dimension of Chamber: 

D = 0.33 · m 

W = 0.40 m 

H = 0.40 m 

Capacity = 0 .05 m3 

Beginning End 

32 30 

67 61 

230 230 

Position : Ref. Std./1O No.: 

1 14RTD101 
t- -----·- - - ·- -- ---- - ·-< 

2 14RTD102 
----------- ------

3 14RTD103 
t-·- ·· - -•-- - - -- - - -- ---- ---

4 14RTD104 - - -··-- - ··• t-- - -·--- -·-

5 14RTD105 
t,- . - - - · --·-··-- --- --- ··-

6 14RTD106 - ----- ---·· -- -•· --·--- ---------· 
7 14RTD107 

-- ··-------·-· 
8 14RTD108 

9 (ref.) 14RTD109 

a 0759611 

i 
;' 



.:; Equipment : 
:ri Model: 

\ Serial No. : 

·.~, ID No.: 
·, Manufacturer : 

i Received Order : 

'/~ Condition As-Received : 

\ Calibration Date : 

•J, Reference: 
!'. 

;, .'. Result of Calibration :­

. .. '!'~.·.· ., .... ., . ..,.., 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

( * ) Without Adjustment ;"). 
Function of UUC* : Temperature Source 

Calibration uuc· uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc ) ( oc ) 
104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( °C) 

Point Position 

( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc ) 

1.1 

7 I 
104.0 103.834 J 103_9ss J 103.6aa I 103.960 J 103.937 J 103.616 J 104.597 I 

~'~- This instrument was control by temperature controller Sigma, model SFN48. 

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

Cert. No.: 16TM1916 

Page.: 3 of 3 

Uncertainty 
Coverage 

Factor 

( ±OC ) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

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

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

. .'} Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation . 

"t; UUC* : Unit Under Calibration 
.. , 
\ Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
',, 

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

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

-oOo-
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Blue Consultant Limited Partnership 

32/751 riuu1h::,nt1'Yii11 LL'll1-1r\-1m b'lllil't1'1m m'1b'Yl~'i 10140 
q q q q q q 

1'Yl't0-2873-6045-61n:rn'T'a 0-2873-6046 Email: Blueconsultant2546@gmail.com 

'!KEJ-11.lflu1inT11Lm1::'\{beJn°lfu.luE1'4qJ71i1~'11u~ 14 ~-1mfl:1J 2563 

Calibration Report 

Personal Pump 

Manufacturer : Sensidyne Instrument : Abatement Air Sampler 

Model : BDX II Date of Calibrate: February 21, 2023 

Calibrator 

Instrument : Dry Cal DC-Lite Primary Flow Meter 

Model : DCL-M Rev 1 _08 

Manufacturer : Bias International Corporation 

Serial No. : 7716 

Range of Cal ibrator : 100 cc- 7L 

Calibration Report 

Serial No Nominal Range Reading Value Drift Inspection Result 

20180503038 2,500 cc ±50 2,510 10 Pass 

----- ~ -- ~ -~~--------- --
('W1-:1~1'l'W~~1 'fl,r'\.J[i]~')J'J'nJ'l!U) 

' 
~r.r~n1'i'iX'fl-:illB1I~n1'i' 



~1'1~'M,t1'Ju~1n~ u~ ~uw11,HL{91U'n Blue Consultant Limited Partnership 

32/751 t)ll,ll,lh::'J!1e.l'nl'I bb'lJ ',h'l'Yl.Jm b'lJ(q]'Yl.Jm n1'1b'Yl'V'l'1 10140 
q q ci ct q q 

1m.o-2a13-6045-61nnn1 o-2873-6046 

ieJ.Jufiu1im11 bm1::'1fbeJn'llll,1mi'¾t!J11q]~.J1ll,~ 14 ihvnfl:IJ 2563 

Calibration Report 

Noise Dose Meter Quest Q200 

Instrument : Noise Dose Meter Manufacturer/Model : QUEST/Q-400 

Date of Calibrate : January 16, 2023 

Calibrator 

Instrument : Sound Level Calibrato r 

Model : ST-120 

Range of Calibrator 

Sound Pressure level : 93.97 dB 

Calibration Report 

Nominal Range 
Serial No 

dB 

QDA11 0036 94.0 ± 0.40 

QDA1 10038 94.0 ± 0.40 

Dued Date of Calibrate : January 16, 2024 

Manufacturer : Scarlet Tech Co., Ltd . 

Serial No. : ST1 20C0267E 

Reading Value Drift 
Inspection Result 

dB dB 

93.9 -0 .1 Pass 

94 .1 0.1 Pass 

........ ~": .. ~~······· ··· · 
('W1 -.1 ~1 'lV,Ci'i(i)1 '1l~'WIJl~'l11n..l'lltJ) 

~r.i'Ci'in11,X'1l-.1 tl lju1i n11 
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.Jcln11~1111ll'l'l11Jfi\ilL i11.J'!JeNth~'!J1'!)1.J~il~ei 

11mn11milei~Ldiiu,i lll .111,1m~1JL~ein1~rim1{1~'!lei~u~~V1 Pim~-u~ 'il1tl\il 

1. 0 "' ~ 

cl 
'U'Vl'VI 1 

nTrn 111 ~ fl11a..1 fl~ b Vi'W"l.l e:i-:i"l.la..J"l.l'W 
q 

1.) n1'~~1b'W'I.Jn11 

'V17-:J 1r11-:i f171~7b'LI'Ufl71?lel'Ut\1l.J9,1131'\.JflM bb~~fl'"J7l.JA ~ b i1'U'1Jel-:J'lh~'1l7'1l'Ub~ tl1fl'U9,1131'\.J fl M ~ el 

1r11-:im1 Ut1JV11~bi1~'11n 1m-:im1 Lb~~r111l.J1\?lnn-:i1~L~t11num1vhLV1:Wm fat1~1L'Ll'Ufl11~111'1 1 r1f-:i;u zj,:i1 'UU 

25651(?l~7b'U 'Uf171~711'1fl17l.JA~bi1 'U'1Jel-:J'1ll.J'1l'U W'Vl17-:Jl'Uvl 15 - 30 :W'U7fll.J 2566 'lh~fle)'LJ(?l'Jtl '1l l.J '1l'U 
' ' 

n11?f 111'1r111iJisi~Li4'U'1JeJ-:J'l.h~'1l7'1l'U LM t11n'trJ\3l'UflM~eJ 1m-:in11 u~V11vl Lf1~'17fl 1r11-:in11 

bb~~fl1 7l.J1 \;)flfl-:J1 ~ bfi° tl1fl'Uf171Vl7b 'Vl:W el-:J 1~ t11i bb 'U'U?lel'Ut\1l.J'lh ~nel 'U f17';j~l.J.f17~ru fl~
0

:W'l.h~'1l7 mi1mi 7-:J 
' 

fl':iel'Ufl~ :Wfl f1b1el 'U1'U'1l:W'1l'Ub'IJ7'Vll.J7tl~ ?in~71(?lbbf1 '1l:W'1l'U 'Vll-J 8 '\J7'U~7~m trtl1'1ll.J'1l'U trtl11'U~'Uvl€leJ'U1V11 
'I 'I 'I 'IJ 'U , 'U 

bb~ ~'Vl t.11 tl-:J 1'\..117'1lf1711 'Uvi'U~ 1~ ti~ 7 b 'U'Ufl 71?17'n'1 (;1 7:lJ bflru61'1'1JeN ?17'U fl-:J7'U'U Lt!'U7 ti bb~ ~ bb~'U'Vl f 'l"I ti 7 mu':i':i:W'1l7~ 

Lb~~~-:i Lbl~~ei:w (?I~.) 1~m U'Uf17 1f17'Vl'U~ n'1w,11eiti1-:imm1 t1-:J1'U n111 Lr111~~~~ m~'Vlu~-:i Ln~~ei:w'1Jei.:i i1.:i 
' 

i'U~1mhn~ ~~7~'Utl 1~t11'ITT5fl71 f17'U1ru'1J'U7~'1Jel-:Jfl'1l.Jb'U7'Vl:lJ7tl l,)7 :lJ15fl7 1'1Jel-:J'V17 l';1 tl7:lJ7b'U (Taro Yamane) 
' ' 

155 ~1el tl7 -:J (111111-:ivi 1) 

<il1'U1'U'lh:::•1nn1 <il1'U1'U\ll1B~1~ 
.!f ' 
w'Uvi l'i n"e11/'tl:1.J'tl'U 

' (~½'1b~B'Ui11 d • 
'V1&11'a1:U (~'U) 

viii 8 u1'l.J~1~m [i J 205 150 
" 

~i.J1'lJ:W'lJ'l.J ~i.J11'l.J~ 'l.J~€!€l'l.J1m bb~:::vi-tl1c1.:i1m1'lJm1 (21 

" ' " 
- 5 

11:1.J 205 155 

Vi:1.11£.lb'Vi~ [l l '1reil;j~'17flb'V113l'U7 ~~7'U~ ~7~ fl (www phajuk.~o.th) 

[
2

] mil.J b 'IJ7Vll.J7 tl~?l711'1 b ~:w b~:W'17 fl~f17'Vl'U~ 1 'Um {?)';jfl7';j~~ l,)7:lJ \?111'1?1el 'U ~~ m~'Vl'U 
' 

~ ,., 
?1-:Jbbl~~el:W 

,., d 
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t:J<1f111,fo1,im1lJi-illlLi11J'lJ'il~1.ht't11'tl1J~ ii 111'il 

1m~f111L ,-,ii'il~Ldi1u,illl.11i,,m1lJ L ~'ilf111nm,½'1~'lJ'i)~\J%'V1 i-i ll1W'!ffl 'il111\ll 

1.3) e11a1&UJfl'Hl1fiT'H).!€l"!Jth::~1V1i.J°uTU (el&'UJ .) vi~vi 8 'IJ1'U~1 ~ n'a ;t,:JL'U'U . .., .., 

VI~ 'IJ1'U'Y1 i ,:j'/Je),:j bf\';i,:j f11';j eJ1?1 1?1lJ f\';i?\151';i ill?\'1J'lhtlil1Vl~'\J 1'U (?1.:J1'Uzj e)-'U1l.l?I f1 '1) 1~ Vlf\11l.JA \') b t:i'U~ e)f11';i 
'U , \J , 

VI~~ 8 u 1t1 t:J1~m '<ilurn1iii'm~11t(i)'Ue:J'4tl1iw1J1/tl1?1. m~vrtrni1.:i 

• ~6'ln'a::'Vl'U~-:lbb1\'l~mJfl1tl~bn\'l'<il1f1f11'ai1b'U'Ubf'l ';i -:lf11 ';i '<il1f1f11';iXl.lm"'ru 

e:J1?11?1ii'f'l1?11511ru?1'1Jtl1t i1V1liu1t1 Viii~ s u1t1t:J1~m 1 Vlf'l11lJA\'l b ~'Ut:J'1mtVlu~.:i Lb 1 \'l~e:Jl.l~ bfl\'l rn1'\111 b vi:ne:i.:i 
' " " 

• fl11~fi \'lb i4'U~ el bfl'a-:lf11';i '<i}1f1 f111Xl.lm"'ru eJ 1?11?1lJ f\';i?\151';iill~'1J'U';it'11 

V1~u1t1 m1l.lf111Vl~'\J1'U vi~vi 8 u1t1m~ m bt:it1~1t1~e:Jf111(,]7b1J'U 1m.:irn1bb~ n.:i1'1t:J'1mtV1u~.:i bb1\'l~e:Jl.l 
" " " 

• "lima'Uelbb'U:: ~el bfl ';i ,:jf11 ';j 1 Vlbfl';i,:jf11';i 'U~'U~\,lll.Jl.l7~';if11';iUe).:Jfl'U bb'1t bbm '1J 

t:J '1 mt VI 'U~ .:J bb 1 \'l~ e)l.J e) ~ 1.:J bf\ 1.:J f\1\'l 

., o A' d , b 
2. e,j'U1Vl'UVlelel'U Vl1 

2.1) V1"a::cr.::iit1 a'~~crh •fol?f1f11"ab~1e1111a1\'lV1"a::eJ1.:ia11.:if'lu~~,\j'U1'1 1~vfm1l.l •• 
A\'lb ~'U~e)f11';ivl1 b'U'U-'.11'U'1Je),:j bfl';i,:jf11';j (i),:jd 

• "lie1~mt1hJ '<il1f1f11';j~l.Jfl1"'ru 'V-l';itfi.:J'Utl fil.ll.Jfib';j 1f1"'1f111bi1e:J111?11\'l .., 

'V-l1teJ1.::i?111.:iAu1l.liit11ri e:i~1t1~ t1'Y1V1~ 3 u 1t1'V-l1teJ1.:i ~1 'U '1t:J1'<ilf1 e1'1L.flm:ne:i.:i ~.:iV11\'le:i~1~~t1 zj,:idJt11\'l~ 
'I 'I \J 'U 'I , 

• ~6'ln'a::Vl'U~-:I bb 1~~e)~fl1 ti~ bn~'<i11f1f11'ai1 b 'U'U bf'l ';i -:lf11';i '11 f1 f111Xl.lm"'ru 

'V-l';itfi..:J'Utl 5:IJlJD h 1f1"'1f11';ibi1el111?11\'l'V-lW eJ1 .:J?111..:Jfl'U1l.l'U'U1'1 f11';iv11b 'U'U 1m.:Jf11';j 1linEI 1 Vlbfl\'lt:J'1f1';itVIU~EI , ' 
'1.!l.l'IJ'U , 

• f'l11~fl~bi4'U~el bf'l 'a -:lf11 ';i'<il1f1f11';iXl.lm"'ru 'V-l';itfi{l'tltl fil.ll.15 b';i 1 f1"'1f111bi1 

eJ111?11 \'l'V-l1teJ1..:i?111..:iAu1l.l'Ut11ri t:J'1~'1lel.:J f111{;')1 b 'U'U 1m.:i f111b 'Llt1rn1?111.:i.:i1t11 'U'l.!l.!'1.!'U i1..:iutl1tmru1 urn1 
' ' ' 

~el b ~e)..:J ii f11';i'U1'\.J 'U ';i.:J b~'UVl1..:J b 'U'l.!l.l'IJ'Ub ~e)'U';i';i b Vl1fl11l.l b~el\'11el'U'1Jel.:J'U';it'1J1'1J'U 
' ' 
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C-llln1~.i1~1'1f1111J~\JlL~\J'IJ!J~\J~:i'l!1'1!\J~jj~!J 

1f1~~n1w,1jju~u ~~\J!)llli'l11-1m~1JL ~un1~rim1f,~'llu~uWV1 ~i1,~'liv ,i1nlll 

0 
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rmn1~'11~1'ilf1111lfi\llLi1 U'IJel~\h~'IJ1'1JU~il\1\eJ 

lm~n1~L1,1ilei~ Ld~u ~\ll.11·,mrn-1 L~einmim"l~1~'1Jel~'ll1~'1'1 ~ s11~it1 ~1ni;i 

ct 

3.) t:JfilnT":iAn'li1 

.s .. "' i/0 SIO'J Ji d, 1 3.1 e.J~fl1':it11':i'J1i:1Fl113Jfl\91b'Vl'U"ll€1-:le.J'I.J1"!13J"ll'U bb~~e.J'U1 b'U'W'U'Vle:Je:J'U Vl'J 
" . " 

1.1) e.Jb'V!ru'U1'UVl3J
0vi 8 'U1'Ue.J1im ~-:lb'U'U'VllJ'\.J1'Uvli-:i'lJeNbm-:in1'H,Jb'Vlru'\.J1'U 

\J QI \J 'U 'IJ V 

mmu L~nr\'1 1~ iX1-rrn.JA\Ylb~'W~eJm1~1Lil'W-:i1'U'lJeJ-:i 1A1-:im1 lil-:i-d 
' 

~u m1Pin~11~lil'Uirfit1:wPi rY1~1 ~eJ'W t,1'U m~~ Ln~~1m Lbfl~.:ru~1-:i 

• e.J~n':i~'Vl'I.J~-:1 bb 'J\91~€1a.J.111tl~ bfl\911il1flfl1':ii1 b'U'U bfl':i-:lfl1':i ~1 fl fl11~:Wm~ru 

'U1tnfi b~flf11 m'Vlru'I.J1'U'Vlll~ 8 '\.J1'Ue-J1~m 1iXr111:WA\Ylb~'Ue-Jf!m:;viu~-:ibb1\YlieJ:W~bf1\Ylfl11vi1b'Vl:WeJ-:ibb'.l~lJ~e) 
'I 'U QI 'U 

'lJ:W'lJ'W 1iLLn° e-if!n1:;viui1mf m'l:;Lvl°eJ'W A rum~eJ1n1~ Lbf!:;m1A:w'U1A:w sd-:11:;iu'lleJ-:ie-if!m:;viu 
' ' 

• fl'J13JA\91b'i1'U~e:Jbfl':i-:lfl1':i~1flfl11~:Wm~ru tmnTI b~flf11 m'Vlru'\J1't.!Vl:W~ 8 
'I \) V '\J 

'\J1'We-J1~ m ci-:ie-i~~~eJfl11\;)1b il'W 1A1-:im1 ?1{ 1-:i-:i1'W11X'lJ:W'lJ'W :i'.i-:iu1.b:;:1..11ru1 'Wfl11~W,J'U1'lJ:W'lJ'WL~:wmn :i'.i m1 
' ' 

b Vl:WeJ-:i vi 11 iX'lJ:W'lJ'U 1~:i'.i-:iu1.h:;m ru 1 'W fl11\Yl bb~'lJ:W'lJ'U:1..11 n-IT'U 
' " ' 

• "U€1b'1'U€1bb 'U~~e:i bfl':i-:lfl1':i 1 Vl1r11-:im1tJlj,1~~1:W:IJ1\?11fl11U€l-:ifl'U bb~:! bbm 'lJ 

e-i~m:;viu~-:ibb 1\YlieJ:WeJ~1-:JbA';\-:iA.:r\Yl bb~:;mb~'lJ:W'lJ'U ~fl'Ufl11~1bU'Ufl11fl~fl';j';j:IJ b'Vl:WeJ-:i~e) 1 tJ e)~1-:J~e)b~e)-:J 
" ' " 

1.2) fl':i':i3.Jfl1':i\JI~~ 8 u1um~m zj,:idJ'WVl:W'\J1'W~~-:i'lJeJ-:i 1A1-:im1 m1:wm1V1:W'\J1'W 
" " " 

(?1-:i1'UzjeJ-'U1:w?1n~) 1~ iXm1:WA\Yl L~'W~eJm1~1L il'W-:i1'W'lJeJ-:i 1A1-:im1 lil-:i-d 
' 

• 61)€)3J~~1hl ~1flfl11«:wm~ru fl11:Wfl11Vl:W
0

U1'U Vl:W
0Vl 8 U1'Ue-J1 ~ m 

" " " 

• e.J~fl':i~'Vl'I.J~-:lbb 'J\91~€13J.fl1tl~ bfl\911il1flfl1';i~1b'U'U bfl';j,:Jfl1';j ~1f)fl1';i~:Wm~ru 

fl11:Wfl11Vlll'\J 1'U Vl:W
0

~ 8 '\J1'Ue-J1~m 11XA11:WA\Yl bi1'Ue-J~fl1:!Vl'U~-:Jbb1\YlieJ:W~ bf1\Ylfl11vi1bVl:WeJ-:ibb ';\~lJ~eJ'lJ:W'lJ'U 
" " ' 

L~ bbri e-J~ fl1:!Vl'U~1'UAWi11~ eJ1fl1~ zj,:i';i:! lil'U'lJeJ-:ie-Jfl m:;VJ'UeJtl b 'U1:! lil'U'WeJcJ 
' " 

'\J1'Ue-J1~ m Li1'W~1tl~e) fl1';j~1b U'U bA';i-:ifl1';ibb~n,:i1~e-J~flWVl'U~-:i bb 1\1\i e):IJ zj,:i cf-:ie-i~~ ~e)fl1';i~1 b 'W'U lm-:im1vi11 iX 

bfl \Ylfl1';i?l11-:i-:i1'U 1 iX'lJ:W'lJ:W b 'U'Ut,1'U 
' 

• 61J€1b'1'U€1bb'U~~€1 bfl':i-:lfl1':i 1Vl'1m-:im1tllj'U~m:w:1..11m n11ueJ-:ifl'U bb~:! bbm'lJ 

e-J~ fl';i:!Vl'U ~-:i bb 1\1\ieJ:WeJ ~1,:i b\"l';\,:i\"l,r\Yl 
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~'1n7~~Wl'1fl11lJ fi91L\1\J'lleNti~~'!l1'tl\JyjU~B 

'lm~m~L "1UB~LL ~~u,i91.11\.1m~lJL ~Bn1~riB<177~'llB~u7i;'VI ~<11~-a'EJ ,11n91 

1.3) e11a1a3TA·rn10T'Hua"!ltl7::::S1V1:1..iuTu (e1a1J .) V1:i..ivt a u1umin7 ~ .:i Ltl'U . " " 
V1:w'u1'Uvl i.:i'IJe:i.:i 11-11.:irn1 eJ1?1 1?tii'1-11?11511ru?f'1Jth:r'i11V1 :w'u 1'U (?f.:J1 'Uzjel -'U11J?fn") 1~ iXm11JAlilL~rn,ie:irn1 

'U 'I 'U 'I 

Vl~vl 8 u1'Ut:-i1~m '-.lurn1Pin~,1~~ue:i~tf ~qiqi1/th?f . eJ1~Y-1fo~1.:i 

• ~am:::'V1'\.J~.:Jbb11il~el1Jfl1EJ~bnlil'oJ1nf117i1b'U\Jbfl 'j,:jf11'j 'oJ1nf111~1J.n7~W 

e:i 1?11?tii'1-11?11511ru?t'1Jth~"i11V1l-iu1'U Vll-ivl 8 u1'Um~m 1,X1-1111JAlilL~'Ut:-i"m~V1u~.:iLnlilii'e:i1JvlLi'ililrn1V11LV1ije:i.:i 
' " " 

Vl:WU1'U n111Jf111Vl:WU1'U Vl:Wvl 8 U1'Ut:-i1im L~'U~1t1i;ie)f111(111L'W'ULA1.:Jf111LLi;in.:i1"t:-i'1n1~'Vl'U~.:JLL11ilii'eJ1J 
" " " 

LlilmoY-11~~1'U1-1rumY-1e:i1rnl"l zj,:ifi.:it:-i"~i;ie:ir111i1L'W'U 11-11.:irn1 ?111.:i.:i1'U1 ,X'IJ:w'll1J L'U'U IJ1'U 
' ' 

• imatJelbbtJ:::~ei 1m.:im71 V1'1m.:irn1tJijtJ~\9111J1J1\911nTn'.1e:i.:in'U LL'1~LLnL'1J 

t:J"n1~'Vl'U ~.:JLL11ilifeJ1Jel~1.:JLAi.:JA11il 

2. ~ 'U1~ \J~eleltJ1Vl1 
" 
2.1) v-17:::o.:iiEJ 5mrn h ½'m~nf117b~1e1111a1lilv-17::: t-11.:ia11.:iAu'i1J-uu1ri 1~ ,Xm11J . ' 

AlilL~'Ui;ie)f11'j(111L 'W'U.:J1'U'1Jel.:J LA1.:Jf111 ~.:id 

• ie11Jai11tl 'oJ1nrn1~1Jm~ru Y-11~5.:iit1 fi1J1Jt'ih fo~1rn1L~1m11?11lil 
" 

Y-11~ tJ1.:i?t11.:i1-1u~1Ji1'U111 e:it1'1'U~'UvlV1l-i 3 u1'UY-11~t-11.:i ~1U'1t:-i7'-.ln ei1L.nmije:i.:i ~.:JVl11ilel\911~\9lt1 zj,:iLtl'Ui'lilvl 
'I 'I 'U 'U 'I 'I 

i .:ie:it1'1nii'LAt1.:J~'Uvl1m.:i rn1 
" 

• ~am:::'Vl'U~ .:J bb 11il~el1J.f11EJ~bf11il'oJ1nf117i1b'U'U bfl'j,:jf11'j 'oJ1nn71~1J.f11~ru 

Y-11~5.:J-a'ti fi1J1J51 'j 1n~1 n71b~1el111?f'Jlil'\"-11~ t-!1.:J?f11.:JA'U~1J'U'U1'1 f111(111b 'W'U LA1.:Jf1111l-i rie:i 1,XLn lilt:-i"m~'Vl'Ui;ie) 
' ' 

'lJ1J'lJ'U 
' 

• Fl111J~lilb~'U~elbFl7.:Jf11'j'oJ1nf111~1J.f11~ru Y-11~5.:J-a'ti fi1J:1.mh -rn~1f111b~1 

e:i111?11 lilY-11~tJ1.:i?t11.:i1-1u~1Ji1'U111 t:-i"~'IJeJ.:i r117i1L 'W'U 11-11.:i rn1L U'Uf111?111.:i.:i1'U 1 'Ll'll1J'IJ'U :iJ.:iu tJ1~mru 1 t.in11 
' ' ' 

(111L'W'U f111'1Jel .:J LA1.:Jf111 

i;ie:i b ~el.:J ii rn1tJ1utJ1.:i Li'U'V11.:J 1 'U'll1J'lJ\.IL ~el'U11L 'V11A111J b~ellil1eJ'U'1JeJ.:JtJ'j~'lJ1'1J'U 
' ' 
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rmn1~.;wi,1m1ufi \ll L~ \J'!J il~,.h::'!J1'!Ju~il~il 

Lfmn11milil~LL'l~\J1l\ll"11\.1m~lJL ~iln1~rim1{1~'!Jil~U~i;'V1 ~.nfrttEJ -i1n\ll 

3. 'Vl'U"Jtl-:11'U'a1"!ln1'a 

3.1) 1 wvm1u1a~-:tb~~:u~"tlmw~1ua u1'Uvm:e-h-:i 1tii'~:um,~m1 
' 

'\.J1~1'W1?f7'1J bf1\9l~l.l b{1Y-1un~1'W?f7fi71ru?f'U'll7'\.J1nm'W 1!ii'lim1:uAm~'W~Bf111!?17b'WWl1'W'UB~1m-rn11 (i)~d ' ' ., 

• iei:ua~1 hJ m~1'W1?11'1J bf1\9l~l.l b{1Y-1un~1'W?17511ru?f'U'll1mn 1~1'W \I , 'I 0~ 

b~Y-ltl1'U1i;'l~~b?f1l.l~'U.fl1Y-11))1'Ui;'l 'IJ1'WY-11~e-J1~ €11~ 59 tJ '<il'Uf111~f1'\~11~(i)'U'U1(Y(Y1\9l1 

• e-rnm::'Vl'U~-:lbb 1~'6lm.Jfl1cl~ bf1~~1nn1'a~1 b 'U'U 1fl<a-:tn1'a '11 f1 f111~l.l.fl1~W 

'W1~1'W1?11'1J Ln~~:u L{1Y-1un~1'W?11fi11ru~'U'll7'W7'1J~1'W 11~Y-1cJ1'U7i;'l~~L?f1:u~'UmY-1~1ui;'l 'IJ7'WY-11~e-J1~ 1im1:u 

A\,\ b ~'W~i;'l m~viu~~ LL'l\,\~eJ:u~ Ln\,\ m1vi'1 L VlijB~ Ld~ii~eJ'lll.l'lJ'W 1tii' bLri ~i;'l m~viutif 1'W~'Wl;'l::eJei~ bbl;'l~ m1A:um All , , 

Y-1Um7'W?f7fi71ru?f'U'll7'\.J1 n 1~1'W 11~Y-1cJ1'U7l;'l~~ L?f1l.l?f'U.fl1Y-11))7'Ul;'l u1'UY-11~e-J1~ 1tii' L ~'Wtif 1cJ~Bm11?11 b 'W'Wf111'Uel~ 
' •t: ' 

1m~f111 b ~m'<il7f1'V111 ib?11~~n'<il 1 'W'lll.l'lJ'W~t'W ?1{1~~1'W1 i'lJ:U'lJ'W ij~'U'U1~mru1 'Wf111i(1ll'\.J1'1Jl.J'lJ'W bbi;'t~\,\bbi;'t 
~ , , , ~ 
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e.J <1 nrnhrn1m11Jfiv11 "1'U'!J EJ~tl~~'!J1'!J'U~"9ia 
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0 "' • 'IJ1(1)1J 

9 3.8 

11 4.6 

150 100.0 

0 0.0 

1--------------------------+------+----········· 

n11fl1~\1ll11 b~fl1 'UF1{1b'iel'U'll el.:J'Vl1'U'V11elU1.:J 11 

,Jfi0~i-:i"1-:J~'U~'U 

I t 
':i~U7~'1-:J~0':i~U7~'U7~757':iru~ 

150 100.0 

0 0.0 

139 79.9 

67 38.5 
f-----~a...·, .................. ___ l) _______________________ ____ ----1 

'Ufl el~vi-:J"1-:Jbb:l.JU7 6'1'7A'10-:J 15 8.6 
d 
el'U'l 

n11n 1 ~ (1) 'lJ fl ~1Jfl tJ el fl 1 'U F1½'1 b~el'U'llel.:J'Vl1'U'V11 el U1 ,:i 11 
'IJ 

rm-:ii-:iH 

d 
el'U'l 

bbfl~~'llm-w~el'Vi1'U'Vl'ielhl /elu1.:i11u1.:i 

- 1:i.iil 
1/ ' fJ 

ii 1Ji°bbf1 bl"11~'5fi'iil~ih.1r1"UL 'U'll1J'll"Uiinw'Vl1~'U"1~00-:i "-1"1-rl~b Yl1J;"Uiin1':i .. ' ' 
b~Utl1m.JEJ~t'Umb~~~\1liJA'U~1-:iJi'11 ~7-:J~'Ub'V71J7'Vilnw 

mnt'U b'U'\.J(,l'U 

V1u1vi 12 ; 2s 

0 0.0 

46 19.7 

46 19.7 

142 60.7 

0 0.0 

144 84.7 

26 15.3 



m1m~.i1~1,1m1lJ~lilLi1\J'IJ!l~tlw'lJ7'lJ\J~ ii ~!l 

1m~m1L,,,ii1J~LL'l~\J'fl1J1<11,,,nrnJL~!lm~rim1~1~'lJ1J~u%'V1 P1111vl'li'EJ ,1111\il 

(3) ~flm~'vl'U~~bL'J~6"m.1viu':i~"U1"U'Ub~½'u1uih1~u'U 

• ~fl m~'vl'U~ ~ bb 1 ~ 6"m.1 '11 f1 f1116'1111'1'V'l'IJ11er \,le)'\Jbb 'U'U?le:J'UC11ll'V'l'IJ111il1i;)fo 
'IJ 

e,.J~fl'jtVl'IJ~ -:i bb1\?l~ e:JlJA \?lb 'Ut!1 e)c)~t 68.0 bb~t 1(,11''1.Je..J~ fl'jtVl'IJ~ -:i Lb 11?1~ e)lJ Al?lb 'U 'W1 e)cJ~t 32.0 e,.J~fl'j~Vl'U 

~-:JLb11?1G1e:Jll~'1.fll'1.ft11Mu 1i;)LLn ~u~te:ie:i-:i 1rim1vin~-:iL~1 ~'WtJ~1mtL~'W L'Ut!~'W 
' ' ' 

ll1'11f1f111'117'11 Lb~twm1"ln~u (,11lJ~1~'\J 1t~'Um'tmtviuci1u1'1-1aj1e:icJ~t 73.3 ile,..i~mtvimt~uue:icJ 1e:icJ 

~t 26. 7 ile,..i~mtvimt~utJ1unm-:i 

• ilruvrn:l1n1Abati '11f1f1116'1111'1er\,leJ'\Jbb'IJ'IJ6'1eJ'IJC11lJci1U1 'l-1ru1e:JcJ~t 84. 7 ., 'IJ u 

'V'l'IJ111il1i;)1'1.Je..J~ mtV1'\Ji;)1'WeJ1f111"1 b~cJ bb~t1e)cJ~t 15.3 bb~t 1i;)'i'\Je..J~mtV1'\Ji;)1'WeJ1f111"1L~cJ 61i-:i6'11 b 'l-1!,Jci1'W 1 'l-1aj 

1 t'4ll1'11f1f111Le..J1'1-1qj1 Yh~'LJ11 cJ1~1'1-1t!t f111'111'11 f1'1m1llL'l-1iieJ-:JLL~ bb~tfl1t!'11f1b1'1-:J1'W \,11lJJ1~'\J 

1t ~ue,..i~mtviui.'i1t11'1-1aj1e:icJ~t 47 .8 :we,..i~mtviuue:icJ ie:icJ~t 30.4 :we,..i~mtviutJ1'Wnm-:i ie:icJ~t 17.4 ii 

e,..i~mtviumn LL~tie:icJ~t 4.3 ile,..i~mtviumnviM1 
' 

• ii t\J'llrnati~':i'Un1'U'11f1 f1116'1111'1~\,leJ'\Jbb'U'U?leJ'UC11lJci1'W 1 '1-1qJ1e:lcJ~t 89 .3 

1il1i;)foe,..i~ mtV1'\.Ji;)1'WL~cJ-:i1ummrnt1e:icJ~t 1 o. 7 'V'l'IJ111i;)f'I.Je,..i~mtviui;)7t!b~cJ-:i1um'W '5-:i?11 b 'l-1~~1'W 1 'l-1ajm 

'11f1tl1t!'V'l1'1-1'Wt m1ne:16'111-:i '1.fll'll'W u1u1n~L~cJ-:i bb~tn'1m1rn'l-1iie:i-:ibd (,17J.JJ1~u 1tv1ue,..i~mtviui.'i1'W1'1-1aj 
' 

i e:icJ~t 75 .0 iJe,..i~mtvimt~uue:icJ ie:icJ~t 25.0 iJe,..i~mtvimt~utJ1unm-:i 

• 'U ruV11i1uuih '11 f1 f111'1111 '1 ~ (,1 e)'IJ Lb 'U'U?le:J'Utl1lli.'11t! 1 'l-1ru fo c)~t 85' 3 
., 'IJ u 

1il1i;)f'I.Je..J~mtV1'\.Ji;)1'Wf1~'\J'j'\.Jf11t! bb~t1e)cJ~t 14.7 'V'l'IJ111i;)1'\.Je..J~mtVl'I.Ji;)1t!f1~'\J'j'\Jf11tl 61i-:i?t1b'\-1\,1~1t!bW;um 
' u 

'11f1f111'111'11b1?1cJi11tJ 1riu11'V!f1,:;'W LL~tb-:i1:i.ii;'W mm{1~u 1t~ue,..i~mtviui.'i1u1m1J
0

i'e:icJ~t 59.1 

iJe,..i~mtvimt~uue:icJ 1e:icJ~t 31.8 iJe,..i~mtvimt~utJ1unm-:i LL~t1e:JcJ~t 9.1 iJe,..i~mtvimt~umn 

• ii ru'Vl1,l1 ba tl'Vl~el fl Nfl1'Y.n11 '11 f1 f11161111 '1'V'l'IJ11 er \,1 e:J'IJ Lb 'U'U?le:J'U '11ll~1'W 
., • 'IJ 

1 'l-1aj1e:icJ~t 92.0 'V'lu111ililtlqJ'l-11 L~e:i-:iJ1b~cJ'l-11e:Jf'lrum'V'lJ1 bL~tie:icJ~t 8.0 iJtlqJm L~e:i-:iJ1L~cJ 61i-:i6'11L'l-11,J1 t '4 

ll1'11 nJ1vf-:i'11n?1mm.htne:iur111'1-11 e:i b-:i-:i1u 1(;) bbf1 b-:i mZu?t 11 b-:i-:i1u'W-.:1(,11~ Lb~ t vhf ll6'1 m1 ul u~ 
' ' 

511ll'1.f1 ~facJi11tJ LL~tm1v\'1L'l-1iie:i-:ibd mJ.J~1~u 1t~'IJ'lrn-:i~~mtviu~1'W1'1-1ajfocJ~t 50.0 e:i~1'W1t~uue:icJ 

1e:icJ~t 31.3 e:icJ1mt~utJ1unm-:i Lb~t11e:icJ~t 8.3 e:icJ1t11t~umn 
'IJ 'IJ 

• ilt\J'Vl1n1':ifUJ'U1fl:W '11f1f111~111'1~\,le)'\Jbb 'U'IJ?le)'I.J(11:IJ~1t! 1 '1-1qJ1e:JcJ~t 7 5.3 

1il1i;)fue,..i~mtvi'I.Ji;)1t!f111'111'11 Lrnt1e:icJ~t 24. 7 ~u111i;)foe,..i~mtV1'\Ji;)1t!f111'111'11 '5-:i6'17L'l-1~~1u1 'l-1t1Jll1'11f1 

1rim1vin~'W'17m 'l-1i1e:i-:iLL ~Lb~t 11-:i 1il~'W cJ1t!'V'l1'1-1t!t~1'Wuflfl~ 1rim1vine,..i~e,..i~(,1V11-:Jf111Lf1~(,11 Lrnt1ri b\91cJ6'111 
' ' ' 

V ~ Q.I V -=:iii CV cJ 
1t ~utJ1unm-:i 1e:icJ~t 12.5 :we,..i~mtvimtl?l'Ull1f1 bb~t1e:icJ~t 6.3 lle..J~mtvimt1?1'\Jll1f1V1~1?1 

• ilt\J'Vl1~~bb1~lilel:W~'W61 '11f1f1116'1111'1~\,le)'\Jbb'IJ'IJ6'1e)'IJ(11:IJ1e)cJ~t 1.3 1i;)1'\.J 

e,..i~mtV1'\Ji;)1'W~'W 1 1i;)Lbfl e,..i~mtviun11~qJb~cJ,'W~u1 L~cJ 1e:im6'11 'Wf111bnum"/Je:i-:iu1 .g,:i1t~ue,..i~mtvirn~-:i'l-1:W1?1 

e:i cJ1u1t~utJ1umrn 
'IJ 

., .,; 
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i:.mn11.i'111,im111?ii11L~'U'll,Ntl1~'1J1'1J'U~ il ,i<J 

lm~n11LV1il<J~Ldiiu,i\Jl.,,1V1m111 L~mmrim1~1~'1J<J~u~~V1 Pii;i1~iv '11n\11 

(4) 

~-:i bL1~JeJ:w:u1mviiieJ-:1 bd bbflt1€1 ti flt 19 .3 1~-ru~rnmt'Vl'U~-:i bb 1~JeJ:w:u1m viiieJ-:i bd e..Jfl mt'Vlu~-:i bn~J eJ:w:u1 fl 

b viii e:i-:i bb ivi' '11:W'lJ'U 1~ {um flvi° ?I~ 1~ bbfl fl rumV'l m fl 7121 m 1r1:w'U1 r1:w -c;'WtHh b~ t1-:i1u m'W m 1:w i 'U?lt b vi eJ'U 
' ' ' 

'Welti bbfl t 'U1'U flfl1-:I 

~am~'Vlu~.:itn~~mJ hi1~fo 1~-fo 1~~\J"Ue1.:i~am~V1u(im1a~) 

~am~'Vl'U ~am~'Vl'u 
91 d 

'LlmJ 'lh'Una1.:i mn a.J1n'Vl&'I~ 
Cimrn~) Cimrn~) ' 

..: ., 
80.7 19.3 - - - -• e..Jfln'at'Vl'U?l-:1 bb'"J~fl €1:Wlil1 fl 

bVliieJ.:i bb1bbtlflb'U'U~1'U~1-:I 1 \;l;Jd 

1. 
,;, .. 

96.0% 4.0% ?l'U?ltb'Vlel'U 3.3 0.7 - -

2. flt\JJ71V'l€11fl 11211~bbfl 
' 

86.7% 13.3% 10.0 2.7 0.6 -

iJ'U6'1t€l€l.:J r11'U 1m~!:J 
' 

3. -c;'U'U~1 89.3% 10.7% 10.0 0.7 - -

4. 
... 

b?ltl.:J1'Uf11'U 93.3% 6.7% 5.3 1.3 - -

I ~ Q 

3.3 5. bb Vlfl-:l'U1 /fltl.!Jl1Y'l'U1 96.7% 3.3% - - -
' 

6. fl:W'U1fl:W 88.0% 12.0% 7.3 4.0 0.7 -

'\111.Jl~ 14 / 25 



i:m n 1~.i1"i1-if\111Jfi111L \11J'U<1~\J~::'111'11uvlii9i,i 

Lf\~~ n,~L.,,,ii<1~u~iiu~111a,.,,,m~1JL~,Jn,~nm'lf1~'U<l~\J~-JY1 iilinvl'U!J ,hti111 

50 .0% 

40 .0% 

30.0% 

20 .0% 

10.0% 

0.0% 

fl'1Jl11'1'4cnm l'l 

10.7% 

V V 

LL\1~~,17 fl'1J111'1'4U7 

<j,J~ 2 LL~(,l-:J~tlEJG'l~~tlEJG'l~'Ue:J-:JCJl~,rtJc.Jl'lf1'i~VltJ~-:JLL1(1l~ellJ LLG'l~U'i~LflV1'Utl-:Jc.JG'lf1'i~VltJ 
~ ~ 

vl'l~fo'11nn~1JL'Vlil,i-:iLd u'i~~1tJ 2566 , 

12.0% 

fl l.JtJ7fllJ 



m1n1'i,fo1,im1lJ~illL '111J'tl,mh:i'tl1'tlu~i1~1J 

1m~m'iL ,,,iJeJ~1di11J'1lll1'17,,,m'ilJ LvieJnwim,f1~'tleJ~u%'VI ~.i1~'1i'£J 'ii1n\l1 

(5) A11111~nn.:i1iu~e:i.:ie-.i~m:::'Vlu~,lbb d~~e)1J~1n bA'a.:Jn1'a 

'iil1 flfl1'H'l111'1'1"l'U11 er \)'ie)'LJ LL 'U'U?lel'Ufl1l.J'l"l'U11 {m.1'1:; 83. 3 bJ1~{ue.m fl W'Vl'U~ '1 LL 1 ~'1 ell.I 
" 

'11 flLVlil e),!j LL'i LL'1:;{ mrn:; 16. 7 1~{'Ue-.J'1m:;viu~-:i LL1~'1 ell.1'11 flL Viii eNLL'i e-.J'1f)1:;'V1'\J~'1 LL 1~'1 ell.1'11 flL Vlilei-:i LL1~ 

'Ul.l'1l'W1~{umn~?t~1~LLri n11r11J'W7rll.l r1rum'l"lei1m?1 ~'W·1..Hh L~~M1'Ufl1'W r1111Ji'W?t:;L'viei'W LL'1:;LLV11;1-:itl1 
' ' ' 

'U1'Wfl'11'1 

A ., .. 

• r1111J 'rnnn-:i1'1L 1ei-:ie-.1'1m:;viu 

~'1LL1~'1ell.J'11fl brl1'1fl11 

Lbf..lnL'U'\.J~1'\.J~1'11 v1-:id 

1. ~'I.J?{:;L'Vlel'\.J 

2. r1rum'l"leJ1fl1?1 1~LLri 
' 

6. r1 lJ m r1 lJ 

i:-rnm:::'Vl'U e-.i~m:::viu 

(~mm:::) (~eJEJ~:::) 

83.3 16.7 

97% 3.3% 

89.3% 10.7% 

92% 8.0% 

95.3% 4.7% 

98.0% 2.0% 

89.3% 10.7% 

., .J 
Vl'U1'V1 16 / 25 

2.7 

6.0 

6.0 

3.3 

2.0 

8.0 

u1'Un~1.:i 111n 

0.6 

4.7 

2.0 

1.3 

2.0 0.7 

d 
l.J1n'VI~~ • 



imn1,i'l1rn1f1111JfilllLil'U'U!l~\h::'!11'!lu~iiPill 

Lfl1~n11L'l1i'.i!l~u~ii'U~ll\ll1'11m11JL~!lnwim1~1~'U!l~\J~,;VI ~i't1~'UfJ ,i1nll\ 

., 
,mrn:: 
50.0% 

40.0% 

30.0% 

20.0% 

10.0% 

0.0% 

10.7% 

fJ CUfl1'1'Hl1 n1 l'I 

8.0% 
'1 .7% 

2.0% 

La tm tJ ffl1J 
~ ~ 

LL ,,,,ci~tl1 fJCUfl1Yitl1 

'aUvl 3 LL'1~-:l~tJEJ'1::~m.m::'1Jel-:lmv11\JC-J(lfli::VltJ~-:ILL1(;1~ell.J LL(l::,J'i::LflVl'llel-:lt.mm::VltJ 
~ ~ 

vf1.v1{tJ~1nt~'i-:in1'i u'i::~1D 2566 

'l-1ti1~ 17 / 25 
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r.m n 1"lli1"l1'1fl11lJA!;JL i1u 'tl,i~tl"l:;'tf1'tlu viil 111,i 

1fl"l~n1"lL"1il<l~Ld~\J~\;JC,1"1n"lwLi:l<lm"lrim'1~1~'tf<l~'U~~'VI ~<11~'tlEJ ,i'1ni;i 

(6) r111~~(,)b~'W~el br1'a.:Jn7'a 

'<il 7f1n11~7'j'J'<i)'VfU17e'.r\91€l'Ubb 'U'U?f€l'Ut:17~ 1 ~r117~A(,) b ~'Ul!,J"1~'<il7f1n1'j~7 b'W'U 11-11.:i n11 
" 

1~ bbri ?i17.:J.:17'U 1 'W'1ll.J'1J'U b~'j'l'J,in'<il~-IT'W lJ.:J'U'\.h:::mru 1 'Wm1~\Pl!'W7'1Jl.J'1J'Ub~l.lmf1-IT'W bb'1tlJn1TU1'\J'U'j.:J 
'I d,I 'I q 

?11'o11ru'\.J1nr11 'W'1ll.l'1l'W \911mhfilu 
'\J ' 

b~tJi,'rnJ 11l.J~.:11r11'W'1ll.J'1J'Ub~l.J:w7f1-IT'Ub~tl.:J~€ln11bn(,)€Jlli\b'Vl\91 C-J'1f1'at'Vl'U~7'Un11i'W?itb'Vl€l'U ~7'Ub~tJ.:J'j'\JffJ'U 
' ' ' ., ., 

bb v,~.:i,11 bb'1:::r1rumv,i,J7 \911l.J~7(il'IJ 
' 

r111iJA(,) L ~ 'W~€lm1~1 L 'W'W 1r11.:i m1'\.J1:::'1l7'1l'W1€ltJ'1t 36 .4 L ~w111 tJnum1~1 L 'W'W 11-11.:i m1 

1€ltl'1t 56.4 b ~ 'U~1mb~i1r111ii1\9l f1fl.:11'1C-J'1f1'a t 'Vl'U~7.:J 1 1€ltl'1t 2.6 11Jb ~'U~1tlfl'Un11~7 b'W'U 1m.:im1 bb'1t 

1'€ltl'1 t 4.6 b1Jbb?i(,).:Jr117l.Jfl(,)b~'U 

,, 
,m~a 

'U 

2. e..imi!h.1"1leNn7'a\;l1b'U'Wlr1-a.:in1-a 

b~tl.:11'\Jf11'U 

e..iam<a611'a1'1 

(imia:::) 

28.S 

33.2 

19.S 

18.8 

0.0 

16.9 

40.7 
···•······--~-----------------------!----------j ,;, .. 

?f'U?f:::b'Vltl'U 6.6 

Li'U'Vl 7.:1 n11rll.J'U 7 rll.J'U7 ':i \,l/b~ tl'Vl7 tJ 32. 8 
' 

~7'W~'W1 L'U'W ~C\JL~tJ~'U~u11if L~tJ1vm?t1'Wm1Lf1 '\JVl7'1Jv.:iu1 0.7 

bb'1::: b~lJC-J'1 f1'a::: 'Vl'U 

'" ,, 
bV!'U(,)1 tJ 36.4 

56.4 

2.6 

4.6 

., ..I 
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t:-1<1 n 1~1'!1~1-im11J ~1'1L ilu 'll!l~\J~::,i1,iuvlil~ !l 

1,mn11L\.1il!l~LL~iiu lJ1'1,nl'1m~lJL~!ln11nm1~1~'ll!l~\J~~Yl ii1<11~'1i'EJ ~1n1J1 

{m.16'1~fl,111~~Li1u\9ie1 Lfl~.:inT:i 

4.6% 

2.6% 

56.4% 

" .., 
■ Li-t'Um EJ 

(7) 'UeJLfl'UeJLL'U::~v Lfl'S~nT"I 

~~m.JLL uu~eJtJml.J th:me:Ju~-w ~U1'lll.J'!l'U ~i.11iu~eit1u1 vn LL"1:: h-.:i~EJ1'U1"1G'l-.lL~~l.J 
'\J " , \I 

1. l.J1~'Sfl1'rn(;)t:J"1fl'S~'Vl'U~1'U~'U"1::e)e)-.l LL"1::i'.1uoJ~11~LLf11~L~l.Jl.J1mfl1i(;)LL"1t:J"1fl'S::'Vl'U~1'U 
' " 

d .. •1 d Qr, Qr, ~ t ll d ~ Qr, 0 :'I I 

L ieJ-.l w'U"1~eJeJ-.l'Vl Lfl(;)'11 fl1n'1'U ii'Vl fl'\ll'U'Vl-.liC1'UeJ-.l i'li-.lfl1i LL"1::iC1'UeJ-.l"1fli'l1'Vll.J1'1feJ'\ll'U'Vl1 fl1iu(;)l'l"1l.J m:: 'U:: fl eJ'U , , " , 

e:Je:Jfl'11fliumm-.:ifl1i'Vlfli'lf-.:i L tJutiJ'u 
' 

2. l.J1~ifl1i"1(;)f:J"1fl'S~'Vl'U~1'Ui'll.J'U1i'll.J 1~LLf11 ~i()'\Jii'Vlfl'Ue)-.l Li'li-.lfl1i1 ~"1(;)1'111l.JL ~1 LL"1~L ~l.J 
' 

m1l.JWlJ(;)i~1-.:i'Vl1ntii't1-.:i 1 <ff L~'UV11-.:i 1 u'lll.J'll'U L(;) EJ Ltl~1~ 1 u'li1-.:i~ tii't1-.:ie.hu'V!u1 t i-.lL~EJ'U LL"1~i:i fl1-S'lle:Jl.J LL'l!l.Jt.!'ruoJi-.:i 
' ' 

.,1 • .,I~ .. .. .., t 1' " ·1 C1'U'U'Vl'!l1i(;)'Vl L·i:'IEJ'\111 El L ~eJ'UiiL 'Vl11'111l.JL(;)eJ(;)ieJ'U'UeJ-.l'lll.J'!l'U (;) El l.J~eJ-.lieJ-.l'U ui~l.J1t:\J'11fl'Vl1-.li1'llfl1i 
' ' 

3. 'UeJL~'UeJLL'U~~u11~LLf11'VILl'li-.lfl1i~LL"1'ljl.J'll'U~1'U~l1--l1 e)~1-.l~e)L~e)-.l i1l.Ji-.:itJnu~ml.J 

l.J1mfl1i\JeJ-:Jf1'U LL"1 ~LLm'Ut:J"1fl'S~'Vl'U~-:JLL1(;)~eJl.JeJ~1-.lLl'l~-.ll'l~(;) 

'\,1u1~ 19; 2s 



~fln1~.,;111,il'l11lJfivlL~'U'IJ,N\h::'IJ1'll'Uvlii~,i 

Lm~n1~mii,i~Ld~'U'fl111'11"1m~lJLvl,in1~rfoo1i1~'ll<l~\J~~V1 ~m~iv ,hri'.i 

e) e)'U 1 VITW'\J11~1'U 1 viaj b t'.1t1(,l'JcJ~ e)f11';i~1 b \J'U 1m~ f11';j bb"1~'\J1~~1'Wb \'.1'U(?l'JcJ bb~ cJ~A~:W m1:wi ~n f)~'J"1 b ~·e)~ 
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tl~A"1:wm~'\J~1rim1V1 n-~'U'Vl nri't1 bb"1~'1fe:J:Wbb61J:Wrt'W'W~'li11~ ~1m~m1G'f1m1ri~1 b ut1m11(,l b ~ e:im1bV11A11:w 
'I 'I 'I , 
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ml:Ub'U1Vi:U1cJ 
' 

1. e'.i'tl1'1J:W'1J'U 
'IJ ' 

3. Vl'U1cJ.:J1'U':i1'1Jn7':i 

3. '11:U'U'U vil-l 8 u1t1m~m 
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3 - L~'U(,l'JcJfl'\Jn7':i~1LU'UbA':i~n1';i~1'U1'U 1 ':i1cJ 

1 

1 

150 
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- L~'U(,l'JcJn'\Jm1~1bu'U1m~n1':i LL \,liim1:wi~n 

f1~1"1L~e:J~e'.J'U"1~e)e)~ LL"1~n7':iA:W'U1A:W~1'U1'U 
' 

2 ':i1cJ 

-1l-iLLG'f~~m1:wAm~t1 n'\Jm1~1Lut11A1~m1 

« 
"1~e)e)~ LL"1~A11:1Jb ':i1'1Je)~';if\'\J';i':i'Vln 

' 

a V 1.e:il .:::. GJ .di 

- bVl'U~'JcJ bb~:WA11:IJ'J~nn~1"1L ';j e)~e-J"1n':i~Vl'\J 

~ V II 

G'f~Lb1~"1e:J:W ':ie:JcJ"1~ 56.4 

- 1l-lLLG'f~~A11:W~~L~'U -re:icJ"1~ 4.6 
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1r11 ..:i fl 11vi° 1 L V1l1 e:i -rn -i ~ u e:i 1,1 ?l 1\11 fl 'i'ill 'l!'U \;)~ 'ULb e:iu ~161! 1,1 b ~ · e:i e:i 1,1 ?l 1 VI m w n' e:i ?l 11..:i 
' ' 

WJ1lJ1 \,l fl fl..:)11;1 L ~· eJ..:J ~G'l fl'i::'Vl'Ui ..:J Lb 1\;l~ eJlJ'<il1fl bfl'i..:J fl1'ib ~· lJ~ 'UL~ m.J eJtl bL~ ~..:Je) tJ
0

1 'W LL tn 1-Jm~ll LL1;1:: Lne:i 
" 

L ,J~m.J L ~ tJ'U~G'lfl'i::'Vlu~..:i LL 1(;)-iKeJll~1'W!,11..:J '1 "W'll11~G'l m::'Vlu~..:i LL 1(;1-iKeJllvi'llmJu 1~fo~..:ie:itJ1 'ULL tn 1 i!ll L~ll ~..:id 
' " 

1 t1'llll'll'WLeJ..:iije:i1,1?11V1m'ill'VIG'l1tJu1::L.fl'Vl~..:ie:itJ1 u~uvl 1~LLri b..:i..:i1ml11,111;1 b..:iflit1?1'i1 LLG'l::vh1mitJ..:i'VllJ zj,:i 
ill , 'U q 'U 

n1v,u \;) LL t11'Vl1..:i 1 um 1 LLm '1JU qiV11i1ll nu LLG'l::~h L -wu m1mlJm1,11m1~..:i fl~11e:i~1..:i Lr1i..:ir1{\;l 

m1 L ,J~ tJUL ~ tJ'll?l'iU~1;1m1J111'1r111lJ~~ L ,i,;u'1Je:i..:i'llll'll'W\,leJ 1m..:im1 1::v,11..:iu 2565-2566 
' ' 

~ ..:i LL 1 (;) 1K eJlJ L Ylllm fl.ff u L~ fliJ e:i tJ ~ ..:id1r11..:i fl1 'i Le:i..:ir111ij fl1'i~ e:i ?111 fl1'i~1 L 'W'W m 1mllm mm1 ~ 1u ~ ..:i LL 1~1A' eJlJ ~ 
'1llJ'll'UeJ~1..:J\,Je)L ~e),:j b ~e) 1 Vl'lllJ'll'Ubfl~\"111lll1''U 1'11,le) brl'i..:J fl1'ie)~1..:J\,Je)L ~ e),:j 
' ' 

~..:id1 u'1i1..:i L~e:iuijmr1ll 2566 vi ~1um 1r11..:i fl1'i 1~ij m1v1'1u1::'1!1r1lJ'1JeJeJ'4 qi11,1n'1m1vl L tlu 

5u1,111tJ!,1eJ?l'1l.fl1'W 1~tJij Lfl1'iL ,J~ tl'WLL UG'l..:Jfl1'i'1~'Vl:: L Utl'W'11fl vf1..:ivfu?i1u:6'1n~Plm~-utJ L'U'W u~,;''Vl Plm-w-utJ 
' ' 

u 2565 u 2566 

.:::.. cu ~ 4 V 

• r111ll1\,lflfl..:J1G'IL 'ieJ..:J~G'lfl'i::'Vl'U?l..:J Lb1~G'leJlJ'11fl 14.0 16.7 

1r11..:im1Lwmtlt1~1'W!,11..:J'7 ~..:id 

4.7 3.3 

8.7 10.7 

7.3 8.0 

3.3 4.7 

' ~ ~ 
5. LLVIG'l..:J'U1 /ml.!.fl1'W'U1 

' 
4.0 2.0 

6. rllJ'U1rllJ 10.7 10.7 

Fl1111Aflbi1'Ll!,1eJ bFl'a•m11 
e-igim'J611'i1lil (~eil:lgi::) 

u 2565 u 2566 

'" ., 
48,7 36.4 LVl'UW.ltl 
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2.2 ~mh-1,,\IJ~B 
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bflGlL~tN Lfl':i-1fl1':i 
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N = 150 fam1::: 

(1) '1!1EJ 

1.2 el1V (u) 
' 

(1) el1EJ 20-30 U , 

(2) el1 EJ 31-40 u , 

(3) el1EJ 41 -50 u , 

(4) el1EJ 51-60 u , 

(5) el1Elll1flfl11 60 U , 

(1) '1.h:::m.1Pifl'l•n 

(2) lJ6EJllPim-m1m.J~'W 

(3) lJi'iEJllPifl'l~n!lleJ'WU'11EJ/ i.l1'1!. 
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(1) "1V16 

.,J 
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(1) 1~~ 

(2) m.rrn 

- --
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75 50.0 

75 50.0 

150 100.0 

18 12.0 

22 14.7 

34 22.7 

37 24.7 

39 26.0 

150 100.0 

93 62.0 

29 19.3 

15 10.0 

9 6.0 

4 2.7 

0 0.0 

0 0.0 

150 100.0 

150 100.0 
--- - ------
0 0.0 

0 0.0 

0 0.0 
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29 19.3 
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" 

1. 7 i1m"tJa:u1'tinL'Wfl'iel'lJF1i'1 

(1) 1-3 l"l'\J 

(2) 4-6 l"l'\J 

(3) 7-10 l"l'U 

(4) m nn11 10 l"l 'U 

1.8 /11J~1b'\J1 
'U 

- fl11"1~?11'\J 

- fl1 l"I bVl'W el 

- fl11"1fl"1~ 

- fl11"11i1~1'\Jelelfl 

" 

'i::wh.:i·fo~ 15 - 30 ii1J1F1:u 2566 

'i'J:U 

'i'J:U 

'i'J:U 

'i'J:U 

1.9 
c:,11/ .., .., d II ~ 
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' 
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0 0.0 

150 100.0 

65 43.3 

85 56 .7 

150 100.0 

45 30.0 

100 66.7 

5 3 .3 

0 0.0 

150 100.0 

147 98.0 

3 2.0 

0 0.0 

1 33.3 

2 66.7 

0 0.0 

0 0.0 

0 0.0 

150 100.0 

0 0.0 

0 0.0 
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0 0.0 
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N = 150 

0) hlii 97 64.7 

(2) ii 53 35.3 

":i11J 150 100.0 

( 1) 'UeJ,:j(ll1.JbeM/l'l":iel'Ufl11 146 94.8 

3 2.0 

5 3.2 

(4) tu1 b'!l'LI hJii~vT1nmtl'W'UeJ-:J(ll"IJbeJ-:J bU'Lllll'LI 0 0.0 

":i11J 154 100.0 

2.2 el1;'rjVlin'tleJ.:IV11'UL'Uthn1u'U . 
(1) 'U1'i1'1ln1'i/1fi'11Vlfi'1 2 1.2 

65 37.6 

54 31.2 

23 13.3 

(5) mJu1"1J/yjel1J1'LI 10 5.8 

(6) 11m~vu/unPin1!17 4 2.3 

9 5.2 

(8) 11-1-11'LI 6 3.5 

0 0.0 

173 100.0 

(1) hJi1 148 98.7 

(2) iJ 2 1.3 

":i11J 150 100.0 
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'i1~ 

(1) hli1 

'i1~ 

Ol hJii 

(2) ii 
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(2) ii 

(1) l-u'\111v1/'i:::uuvi1-:1L~h.1mti1'1 
., JI 

(2) 'i:::uumn~L'Uel 

(4) 'i:::'U'UV11-:JL~'UeJ1'1,11'i' 

(5) hriejT\,,j,1-:i/.nlJLL~ 
~ 

(6) el'U~ L'\11 111 V11-:i f\'U'U . . 

'i1~ 

'i1~ 

'\ll'U1~ 4 /14 

N = 150 ie:itrn:: 

25 16.7 

92 61.3 

33 22.0 

150 100.0 

139 . 92.7 

11 7.3 

150 100.0 

137 91.3 

13 8.7 

150 100.0 

64 42.7 

86 57.3 

150 100.0 

45 31.7 

43 30.3 

12 8.5 

17 12.0 
- ---

4 2.8 

4 2.8 

0 0.0 

17 12.0 

142 100.0 
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(4) f'l17 lJLf'l'1EJi;i 

.: 
(5) el'Ll1 

., 
(2) ./leJEJ7n'LILel-l 

(4) h~'W EJ 7'U7'1'tlel-lbelf1'U'LI 

(5) fl~'Ufl 
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.: 
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' 

'i::'Vl11<11'U~ 15 - 30 ii'U1f'llJ 2566 

'i1lJ 
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'VI~~ 8 u1mrni'm 
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N = 150 

91 50.0 

64 35 .2 

25 13.7 

2 1.1 

0 0.0 

182 100.0 

12 4.4 

40 14.6 

65 23.7 

5 1.8 

47 17.2 

105 38.3 

274 100.0 

36 13.5 

55 20.7 

1 0.4 

67 25.2 

107 40.2 

0 0.0 

266 100.0 
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V111vl 8 u1'Um:5'm ., 
" '!Jel3J6'1 

" N = 150 
., 
'je:J£J6'1:: 

2.13 ,11 ~11 bb6'1::,111 '!Jb 'W EJ<l'l'l el'Vl~el \1] 
,, . 
0 .. 

- U7~:JJ 

(1) 
.. 

150 100.0 LWf.MWel 

(2) hJL'WEJ.:!Wel 0 0.0 

'i111 150 100.0 

- J77,J 

(1) 
.. 

150 100.0 LW!N'Wel 

(2) lllb'WEJ.:!Wel 0 0.0 

'i111 150 100.0 

2.14 m 'in1:5' 1,1,11 L~ EJ 1 'Ufl½'1 L~el'U'!l ti.:ivi1'Uvi1 el th.:i l 'i 

(1) 'Li~elEJv1.:i11.:i:'U~'U 139 62.9 
., 

(2) 'i::u1EJ11.:i viti".i~u1ml11:11li1".iru~ 67 30.3 

(3) 'Li~elEJv1.:i11.:iLL1hl1 '11fl'1el.:J 15 6.8 

(4) 
.. 

0 0.0 el'U'l 

'i13J 221 100.0 

2.15 m 'in1 :5' Iii '!JV ::116'1 e.Jei v 1 'Ufl½'1 L~el'U'!l e1.:ivi1'Uvi1 ei ci1.:i l 'i 
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(1) nti.:iv1.:iH 46 19.7 
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(3) v1.:i'1.:J'1.:1'1JEJ~ L 1X'i'1'1J EJ~1J1Lf1'\J 142 60.7 

(4) 
.. 

0 0.0 el'U'l 

'i13J 234 100.0 
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(2) ii 1~LLfl Ll'l 'i~,ijih1~:fl''U, ii.:i7'UV11, f11".il'l1J'U11'l1Ji:f~lil'df1:fl''U 26 15.3 

~'U 11'1-W~LEJel~:fl''U, ".i'1'\J",i'j'V)f)1J1f);fl''U . ' 
".i111 170 100.0 
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(2) 1vi'fo 48 

'i1:1.J 150 

3.2 U'lj'\111fl11:I.Ji'Ll"~bvieJ'LI 

<1) llii'.i 135 

(2) ii "1b'\llv'l'tla.:iuru'\111 ' ., 15 

1 

0 

8 

7 

'i1:1.J 150 

- 1JelEJ 11 

4 

- mn 0 

0 

'i1:1.J 15 

3.3 U'lj'\111el1n1AbilEJ 

<1) lliii 127 

(2) ii "1b'Vllil'tlti.:iuru'\111 ' ., 23 

- EJ TW'W1'\ll'LI~ 17 
-- ------------------------------- - -

19 

4 

- n1'i'il'i1'il'i 11 

9 
.,J 

- el'LI 1 0 

'i1:1.J 150 
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32.0 

100.0 

90.0 

10.0 

6.3 

0.0 

50.0 

43.8 

100.0 

73.3 

26.7 

0.0 

0.0 

100.0 

84.7 

15.3 

28.3 

31.7 

6.7 

18.3 

15.0 

0.0 

100.0 
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11 47.8 

- tl1'Uf1'11'1 7 30.4 

- l.11f1 4 17.4 

4.3 

23 100.0 

(1) 1~ii 134 89.3 

(2) ii '11LVll)l'UeJ.:i'Utu'Vl1 ' ~ 
16 10.7 

3 12.5 

- cJ1'UV'l1vt'U:: 16 66.7 

- f1'1f1'i'i 1Jbvtihl'1Ld 2 8.3 

3 12.5 

'i111 150 100.0 

wrlf ve.m nwrru 

- um.1 12 75.0 

- tl1'Uf1i;l1'1 4 25.0 

- 111f1 0 0.0 

d 
- 111f1Vl~\1l 

' 
0 0.0 

'i111 16 100.0 

3.5 ilqJV11i1tJi.Hh 

(1) 1~il 128 85.3 

(2) iJ '11LVll)l'UeJ.:l'Utu'Vl1 ' ~ 
22 14.7 

- f11'i'i::L'U\1l~'U 0 0.0 

2 6.3 

11 34.4 

- f11'i'1'i1'1'i'll':J 1 oJ 19 59.4 

'i111 150 100.0 
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" 

N = 150 
., 
1t1m1:: 

wit1CJom:mt1 

- 1Jt1EJ 13 59.1 

7 31.8 

-mn 2 9.1 

0 0.0 

i 'UJ 22 100.0 

(1) tiJii 138 92.0 

(2) ij G'l1LVllll"tlt1.:l'UtuVl1 ' ., 12 8.0 

3 21.4 

8 57.1 

- f11':i'\111L'VliieJ,:m~ 3 21.4 

i1JJ 150 100.0 

- 1Je)EJ 6 50.0 

- tl11.Jmrn 5 41.7 

- mn 1 8.3 

0 0.0 

i1JJ 12 100.0 

(1) tiJii 113 75.3 

(2) ii '11LVl~'llel~UqJV11 37 24.7 

- EJ11.J'V'l1Vl1.J::ci11.Jtjl"lrl'1 11 23.4 
- ------------------,f--------- - -+ 

9 19.1 

9 19.1 

18 38.3 

i1JJ 150 100.0 
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rd(1JC,J0M::'Y/1J 

- i1mJ 18 56.3 

- \J1'1Jmn:i 8 25.0 

- lJ1fl 4 12.5 
,J 

2 6.3 - lJ1flVIG'l\1l . 
':i1~ 32 100.0 

3.8 Uqj'\li1~'1J "116\bbrl bi'!t1 lvn1i'IL'Un1':ibih.JV11'1Je1.:it11 

(1) 1llii 148 98.7 

(2) ij G'l1L'\lllil'!J€l.:!'Uru'\117 2 #REF! . ~ 

':i1~ 150 #REF! 

rd(1JC,J0nW'YIV 

-umJ 0 0.0 

- \J1'1Jna1-:i 2 100.0 

- lJ1fl 0 0.0 

- ll1flvi'111l 0 0.0 

':i1~ 2 100.0 

~1'1J~ 4 vi1mflt116l~'Ul-la n'i~Vl'U\11 nn1'i'l•h 'Vli'.iv.:ibb 'iL'Uu'irnuil'\li~eJ 1ll 

4.1 U\l\l'U'IJ\11'1J16l~'Ul-la fl'j~\ll'U~.:!bb 1\1\ael~'\li~el 1ll . 
(1) hhmJ 121 80.7 

(2) LflcJ 1'W(1)11.J 29 19.3 

':i1~ 150 100.0 

1. 1'111~i'Ui'l~bviel'IJ wr/(1J1:mnr::'YJ1Jrtitrv 

- hJL(1)1tJC,.JaflWVIU 144 96.0 
- - ---- -

-umJ 5 3.3 

- 'tJ11.Jna1-:i 1 0.7 

- lJ1fl 0 0.0 
,J 

0 0.0 - lJ1fl\11'111l 

':i1~ 150 100.0 
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'i:fi;JIJC.J,W'i:f'l1Vmvffv 

- hf1.~fot:-J11m::'Vlu 130 86.7 
., 

15 10.0 - '\JeW 

- tl1'Umn:i 4 2.7 

- :J.J1fl 1 0.7 

- mnvi'1vi 0 0.0 
' 

1111 150 100.0 

3. i1'Utl ih 'i::i;JIJC.Jfln':i:f'IIJVmvJ'ilJ 

- l111c;1fut:-J11m::V1u 134 89.3 

- 'WelcJ 15 10.0 

- 'U1'\Jfl"11-:J 1 0.7 

- :J.J1fl 0 0.0 
.. 

0 0.0 - :J.J1fl'V1'1vl 
' 

'j1:I.J 150 100.0 

4 . b~ll.:!1'1.Jn1'U w i;f v C.Jfl m::n vi?Mfv 

- ll-l1~fot:-Jrtm::'Vlu 140 93.3 

- 'WtlcJ 8 5.3 

- tl1'\Jmrn 2 1.3 

- :J.J1fl 0 0.0 
.. 

0 0.0 - :J.J1fl'Vl~vl 

11:1.J 150 100.0 

5. bmri.:iu1/fHlJ.n1YIU1 ';f::i;)IJC.Jfln'i:: '111Jmifv . 
- ll-l1~fot:-JG'lf\W'Vl'U 145 96.7 

., 
5 3.3 - '\JelcJ 

- 'Ul'\J f\ "1 1-:l 0 0.0 

- lJ1fl 0 0.0 
.. 

0 0.0 - :J.J1fl'Vl~vl 

'j1:I.J 150 100.0 
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., 
'iewn:: 

6. l'llJ'U11'llJ wivemnwvrumvfrv 

- 11.11Mue-.i'1m~'Vlu 132 88 .0 
., 

11 7.3 - 'Welt.I 

- tl1un611-:i 6 4.0 

- l.J1f1 1 0.7 

"' 0 0.0 - lJ1f1'Vl~(i1 

'i1lJ 150 100.0 

4.2 vh'Uij 1'111111 (;In n.:i1" b1e1 .:i ~-in m::'Vluil.:i bb 1~~ eJlJ\11 n bl'l 'i .:i m 'i~~eJ 1~ 

(1) hJil 125 83.3 

(2) ii 1ulii'1u 25 16.7 

'i1lJ 150 100.0 

1. l'l11lJ,i'U'1::b\1u'U 1~c;Jt/N~n1~nt1m.ift1 

- 11.111ii'½'um1m~'Vl'U 145 96.7 
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- tl1'Unn1.:i 1 0.6 

- lJ1f1 0 0.0 

- l.J1f)V]1.'{(i1 0 0.0 
' 
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- 1:iJ1Mue-.inm~'Vlu 134 89.3 

- 'Welt.I 9 6.0 

- tl1"U n n1.:i 7 4.7 

- l.J1f1 0 0.0 

- l.J1nv11.1lil 0 0.0 
' 

'i1lJ 150 100.0 
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- 1l-11ii\'foc.J!'lm:::Vl'\J 138 92.0 

-um1 9 6.0 

- 1.hun!'l1.:i 3 2.0 

- lJ7f) 0 0.0 

.J 
0 0.0 - l-17f1VI~~ 

' 
~-ui 150 100.0 

4. b~ V.:l~'\.Jf11'U WiVt:Ji'lnW'Y/Vmifo 

- 1l-1Lli)'j'\Jc.J&'lf1WVl'\J 143 95.3 

-'LJell'J 5 3.4 

- u1'Lln!'l1.:i 2 1.3 

- lJ7f) 0 0.0 

.J 
0 0.0 - l-17f1VI~~ 

' 
~11J 150 100.0 

5. bb'Vl~.:itl1/f1Nll1Yi\i 1 wiVt:Ji'lnW'YIVri'lifv . 
- 1l-11ii\'foc.J1;1m:::V1'\.J 147 98.0 

- 'LJe)f) 3 2.0 

- u 1'L1 r11;11.:i 0 0.0 

- lJ7f) 0 0.0 

.J 
0 0.0 - l-17f1Vl~~ 

' 
nl-1 150 100.0 

6. fUJ'U1fl1J 'i::iVt:Ji'lnW'Y/Vmifo 

- 1lJLli)'j'\JC,.11;1f)WVl'\J 134 89.3 
--- -

- 'LJeW 12 8.0 

- u1'Lln !'l1.:i 3 2.0 

- lJ7f) 1 0.7 

.J 
0 0.0 - l-17f1Vl~~ 

' 
~11J 150 100.0 
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N = 150 

., 
<1) ,l'l'i~!n\l~~h.1 73 28.5 

85 33.2 

so 19.5 

(4) ilm'iu -ruth.:iii'1161-aruu1.nl'I ,'!lt.1 flt.1t.11vlv11 \J'i:::u1 
' - 48 18.8 

0 0.0 

'a1:IJ 256 100.0 

(1) L~EJ.:l'a'\Jfn'U 49 16.9 

118 40.7 

19 6.6 

7 2.4 

(5) L~t.1V11.:im'il'l:1Jt.111'1lJ'll11M~m,nEJ 95 32.8 

2 0.7 

'a1:I.J 290 100.0 

i1'UeJ~Hf1'111n-a-a:1.1, th::'Vl1'UUlil'aL~'tl~ 33719/16462 'tlel~ 
' 

55 36.4 

85 56.4 

(3) h lL~'U~1EJ 4 2.6 

7 4.6 

'a1:IJ 151 100.0 

'vltl1~ 14 / 14 
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