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'11rl1-:!IIN'W~'W'l1:1Jltllrl'\I 2 tl'W'W:IJ~Hll'Vl (-q~':i1il'W-'11'Wtl-:Ji'llt.J) tl-:Jffl:lJIWf11Jl'WNtl ':i~tl~'Vll-:!lJ':i~lJlW 12.9 f):IJ. 

,% 9) lJ] I .Q 9) lJ)t 9) ,cl I 9) 

lrltl1"lfltl tU~l:lJ'Vll-:!'11'11-:JIIN'W~'W'l1lJlt.Jlf1'\I 2021 (1Jl'W~-:J t':i-1Jl'WNtl) ';j~tJ~'Vll-:JU':i~lJlW 42.6 f):IJ. Nl'Wi!tJ:lJ 
,., ,., 

O d O 9) ,cl d 9' I .Q .Q ... I d 'j/ 9' I 

~ 1':i 111 fftll'W ~l ':i 111.fl li':i 1Jl'WNtl m t.J1'\l 111'\l lfftl'W 'Wm mm :IJl'\I ~ ';j~ fJ~'Vll-:!lJ ';j~ lJlW 7 50 :lJ. m t.J1"lfl tll'\llfftl'W 'W 
'U 'U 'U '\I 

Vj'Vl1i1Jl'VIU11Jf) nti~'Vll-:J'UnlJlW 450 :IJ . 11ir11i1~1:1J'Vll-:J'Hf11-:Jll~'W~'W'l1:1Jltllf1'\I 2348 (u1mt-:i-Ul'WHtl) 
,., ,., 

11'W o-:i1wn-qmn'W 'U':i ~~ffl ff~ 1 iJ'Vl':i ~'I.Jl'Vl ';j~ tl~'Vll-:JU':i ~lJlW 8 f):IJ. 111 f)'U'WI~ t.J1'\l 11~tl1J'W'\lll-:J'H '11-:Jll~'W~'W 

dJ .Q 9),da., t/ 1 ,% g} 9) I 

11:1J1t1m'\I 2348 11'Wt1-:J'Vl1-:i1wnm11w11m'Vl'Vlnff-:iCJ.Ju111ff-:i1i':irn ':i~ t1 ~V11-:iil':i ~lJltu 26.6 nll. 1r1t11"1f1t11'\IT~'Vl1-:i 
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'Ufilfl'Hfl11 

CJ iuii,ht '111uuP11'lnri'tRfH 
D ,uiifi1'1Jm.htmuuRilmf LAtJ~ 

l!l l'H Laiilu 



u;ir,1 7nt1Rw'; 1021 01no;i 

,, 
rl7'1ti,rnrl'mn .. mnHnlJtWf1 1~t1~'Vlvnh~mw 3.4 f1lJ. 11ii'11~tn'U11itl111lJm-:irl1mM'illm1mnlJIWf1 1~t1~ 

tl1~mw 1.2 f1lJ. 1it11'U11itl1111lJm-:irl1"ti-:i 1~t1~m-:itl1~mw 750 lJ. 'il ~t1-:i'u~im-:im1 

I 

1.2.2 f)TJ~l!UU-:Jl'U )Y1t1't11,U6\.10-:J )ft'j-:Jf)TJ 
C\Cl o a 
1 '.fi fl1':i'Yl11'11tlt>..:J 

m1 vi1m nti-:i11 i 'H UQ\11 m1-1m rn'lf-w \Pl'HU~ u t~tlQlll m1-1 m rn11mrf 1-:i 1 \Plt11nm nti-:i1-1Tu 1! '1ti\Pl 

m~ im-:Jf11'j"I f11'jl~Ul1U11'11"tl-:J'il~~11'Wl.lf11'jf-.l~\llll'.ill'U'UJ'uuui\Pl (Benching method) ilPlt1f11HilPl'illf1'UU'1-:J 
,, ' ' 

~1-:J'V'l{'e)lJf)'LJ'UtlltJvi'U'Vivi1mnv-:i i tlilPltJ'jt)'LJ lllJ~'U'il1f1'Ul 11Wtlf11fi l1 vi1mnti-:ill'.i'HUQM'll1mrn'lf'W\Pl 

.... I ,,j I 'j) 1 0 ... 'j) 'j) 91 ... 91 "' \Ji.I 
lf UlJU l'V'l'e:JQ11ffll1 mllJ f1tl'ff11-:J \Pltl'il ~\Plll'U 'U f111'Utl1tlfi11lJ f111-:J'Utl-:Jl1U1 Bench 11'111\Pl'U l1U 11'11:IJ'e:J-:J ! u\111:IJ 

,, ,, ,, 
'Vlfl'V11-:J'1f1fl1; m1:1Jm11~"~'1Juuu ilPlff-:i Io tlJ111 m1:1Jni'1-:i'Uti-:i11~"~'1Juuu ilPl i1Mvvni1 11 t:IJ\ll'J i1P1t1 

~ ~ ~ 

QI 9/ gJ ~ \!1 I ... I 

fi1'U~lJfi11:IJ"1\Pl'lfUcy\Pl'V11tl (Overall slope) 'Utl-:Jl1U11'11:1Jtl-:J lJlf1Uf111 45 'e:J-:Jffl 

~il<v C\ 

fll'i !'tl11>1Q1~11.J~ 

m1ioft'1111f;J'J~tu1P11~ti-:i1u~wiu1mnv-:i tl1 ~nti1J~1a mnilPlouu m n ilPl i'UIPl 1~titl11Jfffll'V'l 

~ '"1 i'j) \Ji ... 0 ... 'j)' ,/ 
'V'IU'Vl \PlV 'lfrnt'ill~l~'U'U !el\PlltlM (Hydraulic crawler drill) 'V11f1111'il1~p ~t'U\Pl 'UU7\Pl!ff'Ui:--11Ui!J''UVf1"1-:JJl'il1~ 

3 il1 111ltJ1~1'U\Plff1U~Hti:lu Primer fi'e:J ~Ul~l'U\Pl'lf'W\PlilPlmilJ~ (Dynamite) 1-11ti;tl''1'!fl.l (Emulsion) tm~ 

llfl'Uivlvh t'Yll11'U Column Charge H~tJll'e)lJ ilJt'Ut1lJiUt\lll'VlfffflJl17tl''U~l'lfrl (AN-FO) 011Hff1'U 94 : 6 ilPltJ 
,, 

il1m!n 

f11 'j i oft'1111m ~l'U\Pll~tl-:JlUH~\1111 '.i 'H'Utl\11 ffll1 m 'j lJ'lf'W \Pl'HU 'UU . . ~ 

,,j ~ ,. ... 91 
llJ'e)ffllJl'j tl'U tlltl'V'l'U'Vl m nw l1U 1 

"' 1ih:::1.l d ,, .d O J, Q.I J, gJ 

llflJtl-:J l1lJ'V'IU'V111'Uf111-:J'V'l'eJ'VlffllJ1rnu11mV-:Jl'ill~ll'U'U'U'Ulf'lrltll.l\Pl1tlrllJ (Air track) tuitlvi1-:i1uM 'il~ 

~11'Wl.lf11rn~111 \111lJ1'Ull'U'Uf1111'il1~1~1'U\Pl (Pattern of drilling) 1\llfl'J~l'U\Plff1U~ioft'1i:l'U Primer fitl ~'Ul~l'U\Pl 
~ . 

"' \Ji \Ji ,/ -,i ,. ., ., ""• j\Ji . J ~ i ., I o ., 
'lfl.l\Pl 1\Pll.ll !lJ\11 (Dynamite) l11'eJ'e:JlJrl'lfU (Emulsion) llrl~llf1u n''lTI1'il-:Jl11~tl1-:J (Delay) ffll1rn Column Charge 

H~mltllJ ilJl'Wt1lJiutlll'J°'Vl i:--lfflJJ1tl'u~t'lfrl (AN-FO) om1ri1u 94 : 6 i1P1aJ1m!n 

I I 

fll'illl>l..:Jll'i 

i1u1m1)~i:--1~11 i~'il1nm1vi1mnti-:i i1P1t1mn ~1u1P1~1J'UU1\Pl'V'IVmm~ mmrnH1utl1n 11Ji1u 

rl1irn11n i~ 'il~'Vlt1tit1rl11~t1-:i i1P1t11t1t1u~mrnn itlvi1mrn1P1uvt1~i 1-:i 11Ji1u'Uv-:i im-:im1~-:ii-:itium-:i~1uvifl . ~ 

,, ' 
i~'Uv-:iviu'Viim-:imnh-:itivnitltl1 ~mw 500 tlJ\11':i 

m'iiiuJ1hmwn1mi'.ia..:i 

ilJiJn11 ioft'J1 i u n11vi111-1 nti-:i 
,, 

J,91 QI 91 , d,Q,J 91 , , ::, 
t 'V'l ti ilti-:i nu m 1 vl-:i m ~ 'il 1 tJ'U ti-:i ~u" ~ ti ti-:i 'V1 lf1\Pl 'U u 1111 lJ mu m-:i'U u ff-:i rn 1 u u ilPlV'il ~~\Pl'V'lrnUl'UU tll.ll.lrlf11-:J 

~ . . 
i'U'lh-:J~Hl'U'IJlJ'lf'U ilPlt11tt~\PlJ1'¥Jf11U tlf111'U1'U~lJ~'U\llf1 

' 
1.2.3 ifl1:1W::m111'tin~Ufllt11U) fl'i -:Jfll'i 

"f11JW~f11'j H~~umaiu 1 m-:im1tl1 ~f1'e)'U~ 10,U~ IU\Pll111'11"tl-:J ~tn'Uf1tl-:JIU~'e)f1~U ti tii f1 

\lltfltl'U fl'jt'LJ1Vti1 fi''Ul11'U'U 'U'el SUMP ti:lu~u 
~ 
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v;irn 111t1f)10; 101 1 01tli;r 

I I 

1.3 
0 ,,. ~,,. ,,. 3/ 

UH'l-.! fll'l vl l! ti ti fl 1 'l ! 'Y-Hlvlvlvl UJ vl'l1'\l i;Tel1JflWfl 11'1 i;T ~U1vl t'I ellJ 
q 

' ., 
fl1 '.i¢ill'W'U fll'.i ~~'fl llJm 1'iHH:l'UfJt\Hll'Vl il ,un~JtilJ tYllJl'.i tl u 'l.l.:J 1 ;i.:i-w 

' • I"' .- !!I "' !-'JI "' !II I f)l';j\1)';i1i)i,l't)'I.Jf)l';iu!)'IJ\11\11Ullll\11'H)l':iua-:lf)'I-Ulil~Uf) !'llHilfl':i~Yl'I.Ji,l'-:Jll1vliltUJ ~tl'Vll.:J 

'lJ 11J'Yl~'ill f1'il 1 'il t 'l'il fl1 '.i\91 '.i 1'il fftl'U 11"t '.ilfM1'U~tll,J'1f11'.i'Ui)'U1i\91llJlJl\91 '.i f11 '.i i'.Jtl.:Jfi'UU'1t Utr'i'\J~'1f1'.i t 'Yl'U 

..,; !II 
ff.:JU1~'1tllJ 'fll1J1iti'U l'\J'\Jti.:im'flrn1 '.i "I ~n111'U~ ii' Vl f timf.:im'UtJUt\)'111U'1~fJ 'Uff '.i'.i ft i"Wfll '.i 'Ui)"U1i 

'fl '1tl~'il'UI ff'U 'VU 'Ut U 'U 1'Vll.:J fll '.i U tr'! '\J U'1 t fll'.i ¢ill'W 'U fll '.i ~el I 'U 

' ... ... !II 
tn':i \11vl \111 ll \11 ':i 1 ii Hel'I.JfJ Wil l'W H-:JU 1vl il el lJ 'Vll.:J'U11J'Yl~'illf1'ill'il~<o~'l'i1 '.i 1t1.:i1mmm'.i 

'fl'.i1'il1~fJWfl1Vltl1f11fli'U'U'.i '.i tllfllfl fl11lJl7 1U'1~'V1fl'Y11.:J'1lJ '.i ~i'Ul~tl.:J m.:i i 'Uff~IY1tl 'U fJWfl1Vll11 fJWfll'Vl 

tJ1 fllfli 'U fftll'U 'U '.i ~ f1tl 'Ufll'.i 11"~'.i ~i'Ul~tl .:J i 'U fftl l'U 'U'.i ~ f1tl'U fll '.i Vl ! tllJ 'Vf .:J ff1 'U ~'1 fll '.i m 1'il1~1U1 tJ'Ulli tl'U 

f)'lJlJl'fl'.ijl'U~ f11'11'U~ 1~vih1t1'1~1~ tl~f11 '.i~~'fl1lJ'fl'.i1'ilfftl'UtJtllfl1Vl~ .:iu1~atJ lJ i .:J'fll '.i l .:J~ 2-2 

tn':i 'Ovll11':iltHlU 'Y11.:J'U1 1J'Yl~'ill f1'il l'il ~ <o~'l'i 1 '.i l tl .:J 1'U~'1 fll'.i 'U i) 'U1i'fl 11.J lJl\91 '.i fll '.i 

tJtJ.:Jfi'Ul1"~Um'\J~'1f1'.i~'Yl'U~ .:Jl!1~JtJlJ 11'1~ fll'.i ~~'fl1lJ'fl'.i1'ilfftl'Ufltll.fll'Vl~ .:JU1~JtJ1J,jl'U1'\.I 2 fl f .:i/u 1vlti . 
0 ' ,l ~ ' 

'U1!ff'Utl\91tlf1'.ilJfJ'flff1'11f1'.i'.ilJ'Vll-lj1'UU'1~fl1'.i1'11lJtl.:JU'.i U'1~ff1'U f1.:J1'U'U ltl'U1tlU'1~U~'U'Yli'VltJ1f1'.i 1i '.i '.i lJ'lil~ 11"~ 

~.:Jlr:J~JtJlJ U'1 ~'11\J1tl.:Jl'U~l~tl1~tl.:Jl'rltJ'Vi'il1HU H1tl I 'U 

ff1'11 1'UU~'U fll'.i ¢ill'W'U f11'.i~~'fl1lJ'fl '.i 1'ilfftl'UfJWfl1Vl~ .:JU 1~JtJ 1J im~t1 ~¢ill'W'U fll '.i U Vl . ff. 2568 

'\JtJ .:i 1 ft H f11'.i 'l'i 1m ii ti -rn 1 -n 'U ~ 'fl m11 m rn 'li'W ~-n 'U \] u 1vl ti~ 'fl ff1'11 m rn titi ff f H ,J '.i ~ 'Y11u u 'fl '.i m ,i ~ 

21212116536 '\Jti.:i'U1 '!I'Yl i'YlvmtJ1202 1 ,i1n~ uff~.:iiit'U'f11 '.i 1.:i~ 1-1 

' ' ,ct O ~ ~ ~ iJ O ~ 

\111':iHYI 1-1 UHUtn':ivlll'UUtn':il>lvl\111ll\11':i1ilHtl'I.JfJWill'WH-:JU1vlilelll (':i ~tl~vllll,ll,lf)l':i) 

,rn.:i 1 m .:im1n1mi1 e1.:iu "l'HU e11>1 Hl'l1 m ':ill'llil viliuuu I v7 e1 e11>1Hnmnii rle1H~ H . "' . 
u1~mu11mrn'll~ 27212/16536 'llel-:J'LI1~n 1name1; 2021 fi1nv1 

';iltlfll';iYl';i"l\llvl 
.; 'li-:i.:irrnwh1ih.1fl1 '! ii l'U'I. 2568 

mum .. il.a. JJ.fl . fl .VI . JJ.fl . IJJ.[l. l'l.fl. 

I. tJ Wfl1Vlfllfl111i 'U'I.JS1 IJ1f11ff 
. 

2t1!~A'l - • - - -

2. 1:::iU1ff1M 2 tif ~m - • - - -
., .. 

3. IIHiY'U'i'l':::IVIO'U 2t1f~m - • - - -. 
2 tif ~m 4. tjO!fllVl'Wl - • - - -

5. tJ wniwo1fl1i1iumrnn.h:::mrun11 I t1f~t1'.J - • - - -

6. 1:::iU1trmiumnwth:::no1Jrm I t1f ~t1'.J - • - - -

7. f111~ 11~'i'l'01J"1~1fl111 2 tif ~t,'J - • - - -

8. nmi~'l'l1111mu1 2 tif ~m - • - - -

,,_; 
nm 

't1 mm 'tt ~ 

'IJ1 1J'Yl !llil.:i 1i'U i 1rn"W1lYm11 fltl'U'lf'1U'Yl'U'fl ,i1n~, 2568 

* 'lf1.:Jl1"1¢i11'W'U fll'.i'fl '.i 1'il1~U'1t 'O~'l'i7 '.i 1tl.:J1'U"I 

-

-

-

-

-

-

-

-

fl .fl . ff.fl. fl .[l. 

- - • 
- - • 
- - • 
- - • 
- - -

- - -

- - • 
- - • 

VI .fl . 

-

-

-

-

-

-

-

-

Vl .£1. Ii.fl. 

- -

- -

- -

- -

- -

- -

- -

- -
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~ 

'U'Yl'YI 2 

_1<=1 ~ ~I OJ ~ 
fll'iYl'i1'\'HHl'Ufll'i1J!)'UYIYlltltllYl'H1l'i1Jtl~fl'UH'il~Hfl !61.I 

' <=I ~ 

N'il fl'i~'Yl'UtY ~H1Yl'iltltl 

2.1 
0 "" fll1~l!'W'Wfll1 

fll'.i ~~\91llJ\91 '.i 1'1 fltl'IJ fll'.i U 6llil\911lJlJl\91 '.i fll'.i tJti-:i f1'\.Hnl~Un"t 'IJ rm m ~'Yl'IJ~ -:JU 1~ ti'tilJ °l 'U '.i ~ tJ~ 

~11-u 'Ufll'.i l flHfll'.ivi1n111Nu-:i M'U~\91 flll1 m rn'lf'U~M'U ~'U 1-vlt1~\91 mM m rn nti flf 1-:i u'.i ~'Yl l'U 'lJ\91 '.i m'll~ 

272 12/16536 '\Jtl-:J'IJ7ll'\!1 i'YltJfl1tJ1 202 l ,llf)~ 'Yll-:J'IJ7ll'Yl~llifll:l1"1 ,~~ll'U'Ufll'j\91'j1,JfltJ'IJfll'.iU6llil\91llJ 

:i.m1rn1'.i"I ~i~nrn'U~ 1~vrl1tl'fm'U'U it.1rnt.1uilrnrl'U'Yll-WtJ1mlinlJ'lfl~1m~~-:i111~ti't11J \9lllJl1'U-:JfftJ~ 

QI d OJ o' 

'Ylfl 1009.2/2364 '1~1'U'YI 3 fJlJi11'W'U1i 2566 

2.2 fHlfll1~11'lliHl'l.J 

'17flfll'.i \91'j1'1fltJ'IJfll'.iU6 u1i \91llJlJ1\91 '.i fll'.i {J ti-:i n'Uui'!~un"l '\J rii'lm~'Yl'IJ~ -:ii 11~ti' m.J 'l'U'.i~tJ~~ 11-u 'U fll'.i 

'\JtJ-:J 1 m-:i nn vi1m i'.lti-:iu-:i M'U~\91 flll1 m rn'lf'U~M'U ~'U 1-vlt1~\91 mM m rn nt11:Yf 1-:i u '.i ~mu tl'm m'\J~ 

272 12/16536 '\JtJ-:J'IJ7ll'YI i'Ylt.1mt11202 1 ,31ti~ 1rlt11u~ 28 t1'UfJ1tJ'U 2568 mmrnfl1Uffflfll'.i\91'.i1'1flti'!Ji~i-:i 

'.iltJil~ltltJ~'l'U\911'.il-:J~ 2- 1 m'l~ 2-2 

2.3 ~1,JfHlfll1~11'lltH>'l.J 

'1 7 flrlil fll'.i \91 '.i 1,1 flti'IJ fll'.i u 6 illi\91 llJlJl \91 '.i fll'.i tlti-:i n'U1m~un'1 'IJ riil m ~'Yl'IJ ~ -:iu 1~ ti't11J 

~ 11-uum'.i 1 m -:i m'.ivi1mi'.lt1-:iu-:i M'U~\91 mM m rn'lf-u ~'11 'U ~'U 1-vlt1~\91 mM m rn nt:11:Yf 1-:i U'.i ~'\Il l'\..! 'lJ\91 '.i m'll~ 

21212116536 '\JtJ-:J'IJ1ll'YI i'Ylt.1mt11 2021 ,31n~ -wu11 ,l,i~tl'uV11-:i im-:im'.ivi1mi'.lt1~'l'W'lh-:i~u ci1-:imnmmm'.i 

.,, ~nrnu~ Hri1u'lml)V11-:i 1m-:im'.ii~u6illi\9111Jt1d1-:im-:i-:ifl1~ u'.i~nt1unuu1i'YI iud-:i 1S'Ui1'.it1'U1u'Ui . 

fltl'U'lfilll'Yl'Ut 1Jltl~ ci1-:i1,'.J'U 'IJ7ll'YI~ ill fl'l,Jl'Yll-:J~l'U~ -:i111~ti't1lJ M'l-n'ti lll'U~il 11~tJ1tl'IJlJl\91'.i fl1'.itlt1-:Jtl'Ullil~ 

~ ~ ~ ~ ~ 
llfl t'\J rlilm~'\!l'IJfl-:Jll1~'1tJlJl'W lJl\91 lJ 

fllJ\!'.itu iY1'U'IJl-:JlJl\9l'jfll'jfJ-:J iililm'.iu6u1il1~tJU-:J iil~-:inmugilli l'lf'U 11qimm'.ifo-:i~ fJ'U'\JtJ-:J'.i11'JQ'.i~tJ~ 

u1 mu 'lnti'1~t.1-:i1~t.11tium'.i~11-u'U fll'.ivi1mi'.lt1-:i'llt1-:i 1 m-:im'.i 1~t1-:J'1lflfll'.i~11-u'U fll'.i~Hl'Umu-:i iil-wu11qim 

fll'j f tl-:J~ t.J'Ui-:i fl ri11 1m~ fll '.iUl '!JU i-:i~u~i'U ~~ Hl'U fll 'j vi1mi'.lt1-:iuti'1 flllJl'.itlvil Ml'vlfJ-:Jfll'.iUl '!Jlfl~ tll1'U 1 

ll11JtJ-:J 'l-n'1n~mllJU'1tJ~.f) fJ l~ tJ-:J'11fltJV'.i~l111-:Jfll'.i~ll'U 'Ufll'.i vi1m lltJ-:JtJ Vl~\?ltll~ tJ-:J ci1~'Yll-:J'IJ7ll'Yl~lli fl1,J 1 i ~" 
"' 

' ' 3/ .ct O ~ f \/\,. I QI d 

'\Jtllfl'Utlll'U~l'WtJfllrnll'W'Ufll'.i\91tJ IU (~-:J\911'.il-:J'YI 2- 1 Ui'l~ 2-2) 

MINING ENVIRONMENT CONSULTANT CO ., LTD. 2-1 MM_T2: TM A I QUA RRY 202 1/2025/SEP/CHAPTER2.DOC 



u 
0 

9 
~~ 

i 
-~ 

.,. 

"' 

..., 
,.. 

"' 

,: 

"' 

"" 
~ 

vi 

0 

s 

"" ,,. 

s 
"' ::. 

"' 

la 

,. 

;:i 

q: 

"' 
~ 

>-

.s 
), 

! 

'ii 
.,. 

--;i 

'S 

ii: 

01 

ii" ,.. 

~ 

i:; lar ,,.,. ,,.,. 

t:! 

,,. .. 
(.;) 

I 

,-
11:;i 

~ 

• :;:i e G: 
·is: .,. 

;;; ,,. 
(i) 

(.;) a;;r ,.. 
;r il;;o 

~ 
l,Q e 

If' r 
G: \0 

,l;) 
) ~ 

i;;; ., r;i ,-

5 

C: 
;;r :i.z, •• ~ \0 

... ·:;;: 
~ 

-;:, ;:z 

·ala 
.,. .,.. 

:;:I (',I 

(i) .,. 5= .-4 

;p 
,;:: 

(',I 

;:11 (;> 

a~ t"-

CG: (i) f r-

If'// (',I 

:;:I 
~;:i ,,. 

H 

e 
"V$:: 

cc;i (!,: g 
(Cl 

(.;) 

(i) (!,: 

: ,,. 
ta 

--;i 
'115 . .,. 

:;:I ;)! a;, ... 
~ 

..,, 
i;:: E :::l .,. 

(.;) 
r> 

r .,. .,,. 
la ;;r 

If'// 
"7 r (i) !: 

,-
G: 

t:) 
i;:: '11;:z 

a;> ,,.,. 
;> .,. 

5= 
If'// ·;;r 

p 
~ ,.. 

r> ~- 11;;r ,-
G: c:: ;:: 

. ., 
If'// ,-

e s 0 ;;• (i) 

G: 
,,. 

l,Q 

V!.l •:;;: (!,: 

-;:i ,-
.,, 

:;: ,,. 
•;;:t ,.. 

» (i) .,, ;r 

,- -;; G: :i.z, ·s: 
l':11 .,.. .... 

~ 

G: 
~ 

0 r ,;: 
•E 

,-

r ... ;:z 

G: .114"' 
;)~ .,. .,, .,.. ·~&i= 

CG: la 
.,, ,,. :i:: 
(i) .,. 

If'// (.) 

,;:: .... 
,.. ·e ~~ .)~ 

"'ll!C (;> r.::. 

e :;: 
;::i f t;: ... 

If'// ,- . .,. ,;:: s 
ff 

,,. 
• r.;, :;: 

(!,: .... r-

,,. 
~ - (;> ;:z 

;;; e .... 
i; ;:z c;: ;:z 

:i:: g 
ii,(!): 

f : 
r-

a~ ,.. ••;;:t - I!. 

g la (',I 
(.) 

;;; G: l!lf'II s (.) .. (lD 

~ (.;) r> ,-

;;:, 
~ 

• (.) 

c:: 
-11;: (;.: 

p ;::,: 
r 

G: c .:, VG: 

. ;; 
i;:: 

C: ~ 
.)~ 

(!i; a 
;;r 

'= ~ 

;:; is-

.,. .,.... 
-;:::i, 

~~ 
,-

-;:i . ;; ,;:; H 

• ala 
a~ 

la 

~ ~ ;I 
~ 

:;:I 
(Cl 

er" 

5= a.,,, 
:;:i 

-~5= r- in ? 
a~ G: :;:I ,.. 

;;; If' g ~ 
C;;:t ,,.,. 

•e;: 
n 

,,. 
(!0 

~ ,,. ..,, :::l 

C: lP 
ta ;;; ii" t'l 

;;z -;::i 
ii~ 

.,. · 11:;:: 
G: 

t:) 
.,. .... 

: v,, 

C-0 
ii: (i) r ,;: 

ii" v,, 
•~:, 

ij ? .0 ;r 
~ e 

G: ;;:r .,.s 1~ 

:;: · ti:;:: 
·aia dE C (i) ·:;;:: ;:: 

= 
;; ,,. 

,-
•.::J<> 

:;:I 
(!,: ;:z •t;: 

~. 
~ (.) 

5= "7 ·clal 
(i) ,.,. "7 

s 
. ;)~ a~ ~ ~ 'II~ 

.,. (i) r.:i ,;: .. ;)~ 

(.;) .. 
" .::J ire ... n ;::,: r.> H 

a~ (Cl e ,.. .,. .,.. 
f t;: I;> 

;)l> (Cl C: C: ("' •• ,,. ;:z 

,,.,. 

i;:: 

(.;) .!!:: 
ac-o .t Ir> l':11 

~ C. ,,. 5= 

~ 
G: j ? 

•;:i ,,. 
~ ;:; 

,.. 
,;: 

lC> 

,,. 
~ii ;:; rs :;;::• "!:'.: ;I ;r 

,.. (.) 
00 

.., .; ... ,ra 
C: 11;;; 

IO 
~ (i) (i) :;;: 

If'// E 11"1 
5= » ,,. 

'II;:! H ~ 

G: 
N 

la l':11 r :;:: ... 
,-

~ = ,-
-;::i r 

,.. 
•5== 

;:z 
.)~ 

.,.. ;= 
(i) i;:: 

:;: 

~ .,, ·~ ., 
,,. 

;o 
(i) ... Jr.. r 

,-
r- ,,.,. 

-~!C .,. 
;;:: (!i; 

.... C: 

... I ,,.,. 
;o 

(.;) lo) 
;::i c:: ;I (i) 

~ 

(',I ,,. 
;x 

~ .,,. ;:z ., "llti 
(;;:: 

)G: ~ ,,. 
(!,: .,. 

~!C ~ 

· 11:;:: 
,.. 

? ,,. 

g 

~ 
Ir-' ,.. 

e 
I~ ,;:: .,. 

("' 

00 ;;r 
(;> (i) 

~ 

N ,,. .,.... f t;: .. ,,. - if' 

,... 
G: 

G: ,.. 
..: :: 

s 
:;:I 

~ 

(.;) 
-4 la 
"1 .,. 

8 

(;;> 
;z (i) .,. 

I 
C-0 :;:i .... 

t:) '11;:l (i) I 

t;:z 
,,. 

(.;) (',I -''tll E G: la · 11:;:: G: .... ; ,-
("' •:;;: -~ .Iii\" a;, ., 
~ 

I 
r> ,- .,.. ,,. -v~ 

·cl:z ... ,,. ,,. 
C: ,.. 

.)~ 
G: ,- e ;I C: G: 

(!i; 

i 
:i.z~ 

•• v;r lei• 
E -;= 

'C~ 
•t;: 

l':11 -~ z. ., H •• (C, .,. :::l 

2-2 





g .,.. 
s: ,.. 
;; 
;::i 

! 
~a .,.. 

-;:i 
;;:: 

~ 
!~ !~ !~ ;;:z 

•;:z - - .- .-
I 

' ' . -- .. .. . -- . . .. 
;:z .,. 

$ ~ 
~ "1F ,... r: i .,, 

~ = (;) 
~~ 

;r . 'a ·~ 'g .... .I: 
<,:: i::; 

-;:i r- -~ ,... •s;: ;:z c; •:;; 
r- i! ,,. ,,. ,,. 

!~ 81: 
,- ,- ,.. 
c:: c:: = fc:;f ,.. -~ •E .. ~ •E -;:I 

,.. 
;; r- £ £ £ .,.. ,;; (;) 

E r ·~ "l-6 ."(E • • i;:; .,, tt.• i a;: !ts i '"' ;;. ;::, 
•r ,.. '~ ·~ ,e 
n c:: ai .:, .... ·~ It. (C It. VII> s Q ;::, ;::, 

tJ 
,... ,.. r;; ,.. 
~ ;i .,. .,. - .,, .,. .,, 

C ;r ,... 
It. 1G It. ,... ... '"2 '"2 ""2 ~ :;:;- ;:r .,, ~~ ;ii ;i ;i (;) ;2 ;::, ;::, ;::, c:: "' ·tic; -~ • (G .,, .,. 

""2 ' "£1 = ··~ r;: 
:,;: ,,. lrt "" . ~ r ... ... ... c:: ,§ I;:: It. Gl ;:z ~ I;; ·;;;t ·;;i ·;;i .... CiP' - - .... 

' . 
' ' 

f= r .,. .,. 
;::i ;:z ;:i ;::i ;:i :a.~ ... ~ r" f;;t ;:z ;i 

~ 
.,. f~ ,:;: 

E ... !G ~ .. ~ t ;.:> . .,. - ::::l •;: 
.,.. 

·,Ji,. (;:) .... ,... ,.. n i;: I;:: "; ~ 
a::, a;: ~g .,, ,,.. c:. 

~ "',!!: 
.,, ... c:: 

~ (i) c:: .= .,. .,. ;:r ·:t .,, lrt a;: .,. 
u€ - 'W;:! ·~ ,.. ;:::i 0 .... lrt ;:: :i:: (;) i;:: ;r = ~ c:: ·;i;:: ::: aa ;2 

.,, 
("" 

;r ,... ,... c.: "' ;;:z ,... - ;::, (G (G .i .,, ,.,. 
ri 

;::, ,.. ~ .... ,.,. - 1A t" ·,:;: g; 1~ • (t;, ;r "7 ~ ;:z "I,.(;;, ;;:; ... .. ·ic; r;; ;:r s.. .,. .,. ;:r ;:, 'f~ ,.. :.: ,... l:i ~ ·-::: i;: !c - ,.. p ... "'2 ;;- ";t r' r.i ;::, c:: r-"!'.: 
~ 

;:i t;:z r ;::, r c:: c;;>, 

~ ·~ ~j:: ifP T~ 
,... c:: .,, 1t,t -:; ;: .,. Ji,. :a.~ ;::, a~ .... a;: .,, 
;::, a> ;::, .~ » ,.. 

!:: -1:. ;; 1E ,.. r- n ,;; " S Q. £ .,.- .,. ... .~ .... .. ;.:> •1e, r;: .... ~ (G "l<.r ~ 'It. It. ·;r a~ ,;::i H 
.,. -.:;: ;i :;; ;:r ;: .,, r;: ? r- "7 I>" ? - H ;::, Ji,. :c ,.,. 

l e - ii~ ;::, ,... u ·4lG ;r :::I a;: r- _,.. i · ... ,.. .. ~ (G .,. ,,.. "" 
.,. i-e .,. .,... ;r. .. ~ s c; .g ;r ... ";'" 

~ c:: ~ ,... ;r C ... ~ .... ri 
"'I~ 

'(C 
.,, .r; .io(Q'. ;r ... p ;r ? G:: "" ·;:z "'Si: "7 0 ..., .; ~ = ... 

s ;;:t r- (0 ::: ;::, •;(C s: (i) .... ;3 c:: lC" ~ (;) - l'\!>C ·(l;; ""§ ~ . ... ~ 
.,, ... ,;:: r,;;; Q ;:z ... 

"B (? ·;:;;; 1-l ~ ~· .;z 1c i;3> ("" r,;;; ,,.. (G c:: ~E .... ... r.> .,, e: r;: .,. ,.. or .~ at ;::i ;:z r;:: .,, .,, (C 
•(? 11;:l I? ;::, ,.. 

;2 "" "(G 

~ 
.,. 

~ ;:x 5 u -4~ (;) ::::l •• ("" ,- ;r r r;:: 5 ,.. ;.:: .,. .,. 
"" ;:z .,. .,. 

~ ... r;: fr;:. i;: -,► ci , n ;::, ... .,. 
,,! ~ r.: jal_ "I"-

,... "" ... s ~ ~.,. .,.. • (C ;3 
.,. 

? ;:::: ~ ,... ,& r;:: l!i: ;:r •a=, ,... 
-;~ - .,. ,... .,. 

? r.: ,.. 
;:z rc:: ;v~ "tli= tc 

a;: 
t$ ~ 

(G 1P r;: ~ n ;:, ,,. •• .~: "" r;: .,. ;g ~ ;;:; E ;i ... .,. ;::i .... t:;;'. 
.,. ;;x ;:z .,, 

a (o) s ~~ ;;:z ~ - f - ,.. 
► 

i)_;r 
CiP' -;:::i 

... 
~ 

(is: .,,. , \C ... ;-t 1P 
E ~~ -;;::- "" G:) ,;:: .,. i;: ... ;:r ~ E. i;: ;;x ;:: 

"~ I ;:z .~ ;:z {G;; 

~ 
;:z H ;;;; ti: :::! .,. ,... 

~~ ;::, ;:x ... (.) GO .,. ·= ,.. 
i?-

.,. .,. f .,. "" r;:: ;,.R c;::: ;:r l!i: -~ ~ s $; 
.,. ;:r ;i ;i (;) .,. """ ... .,.. 

a ,)5. 0 ,- ·tr,: lit c:: 1t.-rs :lie;: ;r :c- G: ~ G: ti:. ·;(C ;:z .,. ,... 
•;:t ... Ii= .,. ,... 

~ ;::, ·;11. Q s ... .,. H a: ... ? ;;:r .... i;3> 
,.. n ,:: r .,. - .,, i/; ;3 

.,, ..- r;: » r;:, ;:: /;; ... I!\. 'ti. a :T r,, IC .; p c:: ;;;..• 
,.. .,. ·~ "'~ ... °' n ,;:. ... .., t;:z 6' .,. r;: . .,. .,. -~ ...:.: ,p. § "" tc .; "' Jl'! ;:. ,;:: ... -;::i ... » ~ tD ... :,;: ... .. ,r, .,. ... ·; :;: » ~ r;:: G,) ;:r r;: <r" ;:z 

~ 
s;: ~ u i;3> 

~ "" § .i ~;:::i .,. N "" (? ;:z .,. s -~ ;:;i ,.,. 
~ ... I>" ~ ~ ,.. ti) r;;; It. ';:::t ,... ;x-

sE 
.,.. ;,. rl :.: ~ 1c:: - = s;;; -;:::i ;r ... •]t; » ;:r ;t ... .,. ... ";; .,. ti> ·;o ;;x ~ ·e i t$ 

... .,. 
4v,, j: t$ ;:z ;a (il ? u:;: .... '11:0 ... (? i;:: ir,> 

;::, ,... 
•i ' 

;r ;:z s g , .,, ,.. (J: C ;:::i '"f§: (;) ... G.) r.: ,,,. ;;; ~ .... ;:::i ;:i,:- ~ ;::, Vt -= n Ii: '""rG (~ .. ~ 
"' 

.,. . .,. tc;i IC {G ;;x ::: r- ... ,.. .,, ;::, GO :~ 0 r "" ... ,... ~ t$ I;:: a ::> ;i;; s ,.. r. .,. 
;,.~ -;:l Ii= "" u 

~ 
t$ ... i! r;:; ::: (? :.: ·;;x ;; m ,;:. g £: C (-' ... r- Q s tD n .,. 'i g ,.. .- .,. .,... ;::, M 11f ~ H ,.. 

tc:: "" r- ;r ;; a.S; ;; ;ro ;:r .~ ~ ;:x 11~ .~ - ~ ~.,. r,;;; ::> ... ,... 
'E •5 ·;5 V ? /;; .,.... .,. ·a. "'"" -~tc .,. GP .,.. ;l - :.: ~ 

I.!) r-.: 
.,._ .,, 

;:; .~ c;:) 

... (Z) ~;:z 

~ ~ C 
£ ·~ •f .,.. 

~ (:) .,, 
"" ,... 

•f!O ,;:: C "l!i: 

~ ;:r t$ "" ta -g:.. .~ ,... -~ ~ •e: c::: 
!IS' ij ~) ,,,_ 

lG .. •l == " 



J/'!) ,.. 
i::: 
J/'!) 

G: 
~ 
;;z 
;:i 

! 
~) ... 

"-;:I 
ii= e 

· m m -~ ·;;i - -J . 
- - . . .,, -! "" :: i= ·i;. r r 

:.: ;::; ,;:: ;:.: ~ .- "" "i ~ t;: 11: ... 
;:I .,, r ~ J/'!) 

~ 
ID ;:: lo:. ,.. ,... 

·;:: - ,.. c.: n ~a -·ti;; G 

~ ~ ,... l,r ss:: 
~ - ~== f ;;; "'?· ;x ..a "~i£ ,... ~ 4Q • ii; ~ J/'!) 

N r- c;: "';I ·f:.; c:;. ,;:: 
£! H }.i~ J/'!) .,. i3> (I;. tC c;:; E. z.: ;; i;:>. .... 

;:II ~ ,;:: 
"7 '!f.;;z -~ .... ·4lC ;;z ~ I;) ,:: "" ;:l (i) ;::i ;;:, ·v:;: ., 

~ I.G r 
G: ,... (;:;• .... n (!i' 

,,. 
Q o,;; .~ J/'!) F •:;: "" r ;~ J/'!) ,;:: ::: .,, 

a (i) H ... .~ C .,, 
EP ! ,;:: ... .:i:: -~ r "" "" ii!! ;;:: .:, .,, 

~ 
,... .... 11:l ~ ... .. ~s 

· r a• 11;;! 
c:;. 

·ti-: ::: !S "" ~ c3 ;:r ... i.:-· a~ 'lii; ,;:: ~ ;. t II'> 

i 
.,, .~ ~ 

.,, c;: ~ r r .,... -~ ·-J> ,.. ..,.. . _ _,__. C fr .,. 
-s .., .,. r ...i ;t ;:I ... ~ .... ,,... - (i; i;: s. .,..... . . 

.... ::: ~ .:i .... ~ ;r ~ ;:z i" ;:t ·.-y. .... .,. -ii: ... (' - Iii> (o:l .... ";: .,..... 
~ 

... 
~ i;: r ... ,... r 

~ .,. LG .,.. :;;:: "Gf ii: ·~ "" 
,;: ,;:: ~ 

~ - c;: • .f ... ••if v;;: f r.: ... ► oa ~ -;;I.' "" ¢ •;:, » <r l"" r ·-;:i C ¢: c.: ,;:. ~ ➔ H .,, (i; ¢: ... 
-i 

.,,. 
"" 

,... 
-~► 

... ai;:;;i g I!:. "' g :::> IP (;> i t;:/ 'lta .;i ,:. ? l:l:: ,;:: .... 
;r c- "" ,.~ ~ lf;V, ;:z 11:,. ·~ .,,. 

•G ;:> ';: 0 ::.: "'l'l,: "If ~ ,::, 
'l!!:. H .- ~l!;: ~ (i) (,s:; (i) .... t-.:> - ~ ~~ -;:;i_ lti a• r ,:Ii ;:>. 

"' 
iii,;: s i ~ 

,;: a ,!:. ~~ ~ ....., fs; ~~ 
r.:: 'I/"' (i) .... u ai 5 

.,. 
"' i ;:z ,;: "- .... ~ ~ 1<;::I <"' "" a;: ~ ::: 

i .... r- ·ti;: 
'If~ Ir t;: .,. ,;:: ,,., ";al e ;;: p a: ;;:> ;p c;! •§ :::> 

.,. 
G: •te ,... 

l"" Q " ·•~ ,- ~ ::: 

' 
.,. 

;.!I= IP ;:; ,.. ,. ;:z .... l~ ,;:: ;:z .... ::: r- "" c:;. 
"" "" r n. .., ;:r ;~ 

... • t;: (;:: ;:z g a: 
"" -~ l,1 . ,,.. .,. 

~ 
~ ti.: Ill: .., 

· 14~ fi;! - '£ . ";t ·1 -\;> •1,t:, .;i .... .... (lo'. 
(!i' <!!i= ~ ;i: ,... ~ r- • ;::i ~!!:! 

.,. ,... "4g ~c .,, I/"' ;:i (i) t"' 
t;: t ~· · ;:i ri 4(1;. ,,.. •e;: 4;:t .,, ·a!;i: ,;:: 

j:: '!f~ r.:: ;:r r- .,. ,,.... 
ri "" 4~ ;:: t;: lt!;p .? i i f!5!: ... ( ~ "°' 

,.. 
-;:l ~ iii' 

~ ~ ~ ·~ ";:I <;: t"- ¢: ·i-; .,, 
... : rs ,- ;(to ;:: 

t~ 
m; -',-: "l.t. ·11if' .~ a1 ,),;. 

? ;:r H •GC ,- ";; ss. Ii .,...,.. 
G' s ;;:; .,... 

~ .. ;,;.'< ~ 
r;,: 

:::> a -;:i ,;:: ~~ 
lt!~ 

,,.. ;::, 
£ ;:t ii;: ~ -c- ... 

~ 
;;;i ~ $ p {;) i :.: i;.> ;ii - (l.j; ;:: c;: ,... ... ..., ,.. ;c,,;: r li - .,. ii.: ~> -;:l ,.. .,. 15 .,. 

~ ii ~ =-= 
t;:: ;;:> ";ii 

~ ·(\q g~ 
(I;. 

;;:J!" 0~ . ;:; ? : ~~ ~ . lol ... .,. a ~s - ""' "" n f'"' 

~ n 'V;:l i;:; ;;) ·t§,: 
~ ... ·,:;;: ,,.. lv,. 

~ f ~ = {;) 
'i ~m; ~ ~ ;:r I:'.'. .,. .,.. t;; 

~ IE 
.., i:i, ::.; I'" G) 0 ;:r ?l •\'l(l •• ·. -~ ;:: ... a ~ tG C'I ~I;.; ~ r s \i3 $: (;:- .... z "" ;:I r;:: . (IS ;r .,, ,- r-= ... •;;:: -~ fe ;:r ,;;, .,, ;) i: c ij ~ 

,;:: :.: - .Ji G:> ;::i ,,. - i;: - (!, ("' p f ) ~ .,,. ;::, t"" -~ --~ ,,._ 
·S 

..... ·;:r . .,. ;; ;::! .,. ;i:; "" 
.., 

r- , ...... ,;:: ,,.... ,;::; .... :.: e:: 'II!.: i 
... ;;) 

-4~ ;:t ,,. ;:r ,-
t;:: a '7' ,.. ,,. ; .,. ... 

(;:) le> ,- l,t; •:.; ;; ;:x r- l\> ? ,- .., .,. ;i Vo .., ii: . (!;'.: ,.... .:> . "t"> r;:: ,_ 
~ Ii= Q ;p (i; i;: "lG ;::, - ,-

..£' ,i i;: ;:r ~t \Q 
(;> .,. -::: ~ 

.,. ;= i? 
~ iU c;: E 

,.. 
~ .... .. 'i ... ,r:z i3 . -~ ,,.. 

~~ ·r -r - ... ("' ,-
~ ~ .... ,,._ n. ,=: <:'· ;:r 

~ - ;::: ~ u it . ~ ... ;; ~ ,... ,- ... ;I: ;;:i ,,. ,- .~ ... ~ .., ).,. 

~~ 
.,.. 

,U ;; •ip °lti :;;: ,.-. - ~ >JG ,,. ~ •l~ - ;r •qlti :;; -,;;J ta! 

oc °' .,. .,.. 
.; 'II~ ,. Ii) 
I;) 

"I~ ~R ~ 
G: ,- .~ C •F 
;; ,,. .... ,- ,- G) • 4!;; ,:: 
;;:i ;i: 

r.::; -~ (/;! 

i ~;:t lit• 

s .~ ~ 
ca, ~~ H :;:> a: .~ g 

In 



,q. 8 <:: 
·l. q 
.; .,., i 0 

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

~ ,.. s: 
QI .... !ll ., ;;; 

.!: ;:i s ·~ (3) 

"' , ... C :a :, al s ... 
N -;:i 

ij ll: .... 
t;; 

§ 

~ 
t:! 

ii;: I i -~:.: ;:i ,.~ .~ ,,... 
~-oE r., •a ... ~ 3' C"" 

~ l;. ;:::, ~ Cr.; 
~ (,;:: . ~ ii;: •• .,.. 

;f ... .,. r- a ;:i 
,,_ 

C r.: ;s: 
<;: (C 

.,. 
C .... .,. (i:) 

ol': 
... Qv,, •i;:: . .,.. ;;o ;i. 

•E 
c.: ;:i ·a~ 

\E .a 
~ 

.,.... ... 
~ •E ri .... 

s~ ·6 
.,. 

oi;: C 
V" •• • .B C"" ~ ... 

(i:) .... ;:::, ... ;:::, s: CQ ,;: n r s. ·o;::: r-
-;:I (i:) .,. ... ;:r .,::;: a.;i ;i .,. -11;2 "" .,. j ;:::, - ri ,.. 

~ c.: (i:) ir.:> "' .. ~ .... 
C - ~;; r.= ~ .... s: .,. -~ ·:.: i;:: ... r., 

~li~ 
::: ~ It. .,. C s: ? ... ·t;:. ;:::, 

"' (C> 3 (5'. .... r-

~ 
r <;: -;::i 0 c:: .:.: •i.;: ... ,,...., u 0 ~~ -~ ? ·;::1 ~-:;;: ~ -~ ;:r ;:i ;:r ,,.... 

~ ~ ~~ ., r-z s r., ~ g;: ;:r 0 0 
? ,::;: ~ C .,. ,- 0~ •• ,... 

;i I):;.> (!!: ;:r ;:i ... ,,. .,. •;i:, .~ ,:, .,. 
,- (!!: .,, i:. ::: ;:r (i:) c.: ~ 

r., ., s F! ,-

'g .,. "1rt C"" (C ·~ (i:) 5 ::.:: s ::: .... G: .,. 
"1;;:l ,... ,=, ... ~ p ~ r-

E ~ r ,- ·~ ~ .. j:; ,;: •,: r !G ·;:. 
·i 

,- .,. .i c;;; .(!;; ·:-: -6' ¾: •~ ~ ~ s: ~ .~ ?2 <;:: .,,§ f: ,,.... =-- ..... =-- -V" ,.... 
G:: 

;::I ;c 5: ;:i ·,;: "' r ,::;: ii. ;:r ~ ;:r .,. r., .... r., Ii" (i:) - .g ....- - ? •G= ;:i p -~E a:= C"" "1;::1 ;5 ... 31~ ~~~ ;:r ;i .,. ;i. r .,. ,.... (i: c :;, =- ;:r -u:= (i:) H 'O!C 
.,.. ;r 

· G: ;i. r., t);: •r.: ? ... ,;: 4(5". .. :.: r if' c;: ... r 
Ce;: ;5 r -;::i c.: ;i. ;:z ~~ •:; .,. ,,.._ ;:i i.: s •• !a .:, c-' :;: r ;:::, ~ a .,. ,,..... IC' .~ .,.. (!!: 

;i ,;: •• c;: ,... 
H r.: aa .... ~ ;:r n ... c.:; r 

V" r.: c;:, V" 
.,. 

-;::i .... ... c! ;;ii r.: c:: ~ ;p 
;;; •• ·~ 5 .~ 0 ,;:: ... ;:::,< r- r ,;: .,. (::;> "1;l: 

(C ljj: ,... c:: 
;i. .(C r- r 

~ 
... r-

3: 
,,.._ r., r 4 ... ,::;: ·r- -;::i w,,. c:: 

;:i ;:r ~ aa c- (C1 ::: •E •E 
c;: 

i:. ;::i ;r ;:r ··~ a' . .,.. .:i:: ,- 0 . ,: ..... -;::i G: ;;; - •i,;: c-' ... . ~ i:-- rt ... ,-
~ s .. ~ -;::i ;i 

.,. H .,. r (.) .- 4£; ... (I;: ;::I a ... c;: r., .,. •~;: a --~ ,- .. ~ g r ... •c;:, '!1;. .,. r.; :0 (I;: 
-;::i ;:z •c ;:r =-"'? 5 il,;:J 

,,..... 
~ ;:r c:: ,,., ::: E r., r.: ... •Ci= 0 .... i= • al:Z 

~E g .... ,;: c-' -~;:; r "' r., 41f' ....., 
;:i' 6' ~ 

~ 
;.r 

;;:i •,: (;> •• r- a ,::;: ,... ·c;: 
;:i .,. - c;: ;:i c;: .,. 

~ c ;;:, r.: .- .- . :;:;: 
~ ..,, ·cle ... cc:: g ;i .,, (';: r.> r.> ;:r ;:r ,i;;:, Ci;; 'li;:t ;.r N rt a ::) 

~ <-' ;:i r- ,,. 'lilf' ii" '72 11;:l . ;;::: ..... (I;: •i::; ~ » r;:: "" := E &: ., ,,..-
V" .,. \0 r.::i ,,...., ,,. ,::: . :;: ;:i• lrla IC" E G:: "' •• i= (.) ·;;: -~ 

·rt r., :c r,, .... .,. ,... 
(C1 -;i ::: ;:r ,... .,., 

:,-J -~;: ;;:, •i;: ;i (t:il C C r .,. r.> ;:i .- -;J !CJ 
.,. 

";:: .. 
~ ~~;:r ll. ~ 

.... .... ,::: 
.,. ,... ;;::: .. t:I C"' r.; ,,. ? ,... •• ljj: N r,:: 

~ 
G: .: 

-~ 
-,E .,, ;::: ? ,,.... 

(C ~ 
i:. .,. r.: 

~ 
... ;:i r.> ;:: ,.. 

? ~(4 5: ;:, ;:r • lo: .,. ,::;: e;: ;:::, i:! ~~ lt. ;;:, .; 
~ ;:r ? m: ;:;t• ;;: c;: 

i2 ;:: 2 ·tt. r- GO 
,... 

::: -.;E ;5 •t:: ,;:: (.) "' 
,,_ 

E ;i. .... 
~~ 

1G 

~ 
.... ·:-: r i? •§ ~5 • e- ;:r ((I;: 0 H a ~ ~a ., r.> ; (ti> 

r,, ;i r.> ;:> . i:. ... 
~ ~ 

,... -;::i i" -;::i .,. •;::: g •:;: c;: ;:r ,,. 
"'ll;:: ·c ;.r •• -;::, -;::i ,- 10 

)~ 

? .... u ··~ ;;::: p r- '7 ,~ ~~ 
.., .s ... .:;;; ~ ·;;::: ~ 

,... ,... .,.. •:;;: Q .... ,... .... ,.. 
;:r ;. ~ - ;:r it. H ;::z C"" :c 

r.> ,;: .,.. r.> Q n ? .;:r ... -.g ,;: 0 cii;: • ,,. 
"?i;i:: := ~ 

,,,, 
if' r.; ,.. r-

"' 
,... 

"' 1G c;:: .., 
:= ;:r (I;: -~ IP ~ c;: ·t;: c:: ,;:: (I;: ~ ~ -;::i i5 :; § .,. r.> ;::i 

,,_ 
"' ... 

~ ;i. r,, 
.,. 

;:r ? .- .... 'li;:2 - ;:i -;::i .... ;:r "" ,,,. r- ,.. .11c;: ,p ~,,. ;:r ;:r c:: V" ::: le ,,., 
r.: ::: r- •;;: :c ;:; le. e 1(1;: ;:r ;:r •E ,.... H i.:: - r.:: s ... ~ lt. ~ G:: 

,.. - .... .~ := -;::, .~ ,... ;::i r-.... . :-: .,, 
!:: •:;: V" ~ 

•,::: ;:I '7 •r.:: .,. .... •• ~£ 
•,: ;:r ;i ;.r ..,, 

~ .. ::: 
E r.> "'1E ~:: c;: --:= ;:i 

~ c ... --::: ·;:i ·5 .~ ·t ~ g ,.... E - ? - ,,_ - ::: ;::i - ,....,. \0 
;: ;:;:, M' ..... --. 

~ E "' "" N ..,, s ...1 ,... 
...1 ,;:: 

~ I 
;:i ;i 

is:: 8 N ~: (3) 
;i.::z e 

I ·11~ (5'. (5'. ... 
"'? C C: "' ,.... .; .; -;:i 

"" o;:i ,.... ·o?<:: ·ci= 

I ~ ;;:i ... t;;• 
,;:: C •• ... ,.. a ,,. 0 ;.i 

~ Cl c:: c:: 

I t:I ... t:I 
;;t ,;:: -..: -

2-6 



·~ u 
0 ·!. 9 ;, .. ; 0 

°" 
,.. 

,~ C 

"' ~ ~ 
,. 
<t ,.. ; <, ;:; .s ;:i 

~ •"' ~ :z, 
~ 

,,. 
;:, ~. 

~ "" --;:::i >-;:: 

~ ~ 
0 

~ 
t!, 

;:z ~ .... 
c; 

ic. 
;:i 

fr::,. 
? -~ -~ H .~ .~ .~ (;> .~ .:, cs: (5: cs: 5 5 c;:: (5: 

!~ r,:, (;:) r,:, r.> r.> i.,- r.> (t:, (C (t:, (t. (t:, ;x (t:, 
f Q -;::i -;::i ? ? ? "S.: ? -;::i n n aa H H H .. ,-; e (t:, e 'E 

.,. 
s r r- -;; ;; -;; -;; -;; -~ -;; C c;:: .,. .,. 

~ ~ ... ~ ;x i"" .,. 
(:) i;::: ◄ ;; ;; -;; ;; ..-' -;; ;;, .,. ... .,. 
G'. '!lo" "~ '!lo" "!! "!: r,:, -.. "!: .:I -;; :::l -;; '!i;:i !S ;; VSl 

.,, ..,, .,. .,. 
i;::: i;::: i;::: t;: i;::: ::: r- c;: ~> ->s -as -is -a§ -is ·.:, -is l<Z r- r,:, Q ;:z ;:i ;:i i= ;:i •;:: cs: ;:z r ..., .... ,... .... 

£ 
(!;: ;:r 

~ r r r ... 
~ ::: r.: '"' i;::: c;: ..... i;::: G:t Gl ;;:i ;:i 11;:i .,. •r;:: ;;:z .,. .,, .,, .,, .,. -~.: i:: 

.,. 
r,:, r,:, r,:, r,:, G) .. r,:, 'fl;:z 'f/;:i 'fl;:l 'f/;;t 'f/;:z i;x .... 'Ii;:! ::: := ::: c E ;:i r;: := ,-.. .. ~ ;:: .. 5 .. ~ .. ;; i;;,, "" ;:: 

to) .. ;i: (;> s.: ;:r .... -s: ::: := ::: ::: ::: t";:J ;:z ::: ..._ 
fl' 
r-c:: .. ~ ;:z ,;:: .,, ,,.. ..... r- r G) ;i: I';' aa c;:: ;:i ,;:: 

E .... r., r., 
"' .... - ;:t i:: ~~ ·1~ .... a;i: r r,:, i" "ii" ,;:: ;i: ::: :s:: .,. 

;:: ,;:: i;::: r- .... .. ... r,:, ~ 15 >;:i .,. .,. 5 •c;:: r- I;) r-

~ 
.,. ,,.. ..... r,:, r,:, r ·;:i 'fl;:: 

,;:: ;:i ;:r ;:z i;::: ;:r ·r .... .::, - E .,. .,. ? i" ~~ .,, .,. := ·11:;: r,:, ;:: ,.... .,_ 
''? c:: ;:i ;:: ·c::; ~ r,:, 

.. ~ ;:, 
"' -~ r,:, '!i;:z ... r ii u .::, c:: H 

,.,,.. 
~~ c;: ;:r i;::: Q r ,.... )g r;:: """ c (!;: p ... .,. 

(C ~ .,... .... ::: r., a i;:z ;:r ";l' ,:;, 
,;:; i(!;: .::, ;;i ·;;: (;> ·-vtt.: .... .~ s ;;l) ,,.. i;:r 

~,~ 
c; (!;: ~ ;, C .~ ~ .::, a (!;: (!;: ? ~ IS - ::: w• ~ (!;: {'4 r - r., cs: ,,.. % c;:: .,, ' ;, ;i: ,... ,;:: .;:> r- ,,.- r- lt. (t:, ,.... c;:: ;;i -~ ;:t (ti fl/> r,:, lCi (:) r,:, ,i i;::i r;:: .... r.:: (C c; .,.... ,s ;:i 11~ ;:, '!i;:I ? ;:z C: 11;:z (;> r,:, ri .,. ;:z ;>(!Z if" .:, -·~ ,;:: r,:, 

.,, r- ·;:z ;:t E .... .:; 
~ 

.,,, (li: .,,, r,:, 
Q 

r,:, 
~ r.> ... ~ r - r- r 

'f/~ 
.- r., .,, ;!t 

~~ 
(C ·~ ,;;:z 

'l';:l c.: ;:z r" ..... ,... 
i;::: • a1t1 ~;:z (;) ? (.) :.: i;::: c 'O ;x (i: .,, ~E r,:, ;:z r- := ..,, ..... .... ;:t ;:l ;; E ;:z ::: ;;, -~• ;:z 

'01,> - ";:t I; .... ,- ~ 
·11:;: r .... :.: v;:i ,,.. ~Os ;::: r -;:> ~ ... "flel le; .. 5 (!;: r ::: ;i •:;; r .,. ? r,;: .,. ..,, r-;:i ..... r,:, u (t:, ;:r ,;:: "'~ ic. .~ ~~ I.> a-;x -~ ;:i ::: ;:z -,~ (.) (!;: r.> ·..; 

~ "';:J ► ::: .::, a .,. ;:r ii2 ::: ;:i 
..,, 

fC:: ;:i 

~ 
c:: .. ii := r., 

~ :;:i ,,.- (.) ·~ >i;~ 
,.. V'I ,;c:: 

~ fc::;:i ~~ 
-;:i c:: ,- ... i= j~ 

..,, )(t. .,_ ..... 'Ii~ ;::i (!;: ("' cc 
'";::i 

,,. (a C C r., :,:: ~~ ,,. ..;:t ... cs: .::, c; .,:::J c;: 6 .,.- r ..... .;:; s (!Z C cs: i:P ;r ,- .,, ;:z ·i;:: 
,... 

t!C ;5 cc ·-c:;:: r.> 
,,. 

~ ;:: c:: .::, ;:i (t:, ? ;:i r-

~ 
a: (v> r.> ,... r;;; r,:, r.> ;:l ;:i --;:i ·c:: ,... .,.. ;:r ..... -,~ ;:i ;:i (li: a ,;:; ,... 
iP ;:i It. It. 11:. 5 "'!i;l ~~ (.) ,- ..... ,,._, 0 

,,.. r.> c:: .::, 
l:. q~ ;z c:: ... ~~ 

..,, 
Is ;:: -;:i ~ r,;, q5 i5 ... ~(C ("' 

,,. r,;, 
~ 

,... c:: ..... = ,- a~ ,:? ~:: r,:, ..... 
!; c;: ;:z ifi" (5: r.> .:, E ;r .(5: r,:, 

i~ 
·c. ;;i ,- .,. H ,.. • (t:, -~ » ,;:; s ... ;x ·;:i .,, )5 ";r ("' ;l ~.,. \t,> ... ';: ·r;; := ;l' a.:s:; g § 

,,.. 
;; .,. ;r ..... cs: ,,.... (C r;: ..- c;: 

~ ? .,, c;, c:: H r- .,-
"' r- ;:I -i:: ,.. .. ~ ;I ;p ;.: ;:z .., .,. 

~ I.) !:: (t:, 
..,, 

)~ ~~ c:: !::: ,;:: r,:, . .,. ~g r r-
~ ;x r.:: (C (G -r.:; . ;;: (.> (.> 

,;;:i !; 
:::> .,.., r;:: ::: ,,. •:;: (li: ~ s ::: ;:i .:, ::: (5:• '!jll> '!iE l!2 "'" ":= c;: Q ::: := (;) ,,. (:) .., ;::i \t~ ·c:: 5 

,,.... ,.. r.:> r;:: 
l~ 

..,, 
•i~ 

;:; ;:i tr""' f;; ,.. 
(!;. ..... r ,,. 

s (5: (:) ;::: .... r;;; ~ r,:) -;; 
"o~ 

••;r i;::: .,. - ·.:, .:; ,r.:: .,, ,,.. ? (,) (li:' (ti ;:z ;r "::: "G'. ..... a;;:i le. r,;: "' t ;:z .. ;; r,:, ;I le; r., § -~ •410 ... ·r ;:i fl' r.> 
-i~ cs: (!;: i? ~~ ("' 

i;:i := cs: o-' ,,... ;:i - c:. ;r i:; ,... r fr;;; ~s l~ 
;.: ~~ 

;:z -·S c;:: cs: i::i .,, .,, ;:t ~;:I t C: ~ ri ~2 
;:;: ;:i 

>l~ r.:i ;:t ;:t r,:, i:: r.> ~;r » c;:: 
~ c; ,.. (!;: .--. ,;:: .--. .--. le. 

~ 
:= :;; .. s; ,;;:z r;:: 'Ii;! ;:: ;:z 

s J: ("' ;:i ,- N ,.. ,,, 
'<t: ;:t ·;:i ... ,.. := ,.. :,:: ,,. :.:: d ,... r.: "TJ~ vi (C vi Ga> vi V'I {C.: - .,.- •c:: •r;;; ::: ::: .(!;: -;:> u 

;;i ;;:, .--. .--. 

~ 'O r-

~ I - ;z 
I 

~ is: N e ·11~ G'. i~ I .., C .. ,-
~ -;::i 

~ a;z ,... -~~ 0 s: ;:i ,:;, Pl 
~ i~ 

~ ~i a 
"" ;a 

I C a; (!Z s a: ... ·e ;:; ... 

2-7 



~~ u 
0 •& 9 

~ .. ~ 0 

"' 
,.. 

~ lP 
,;: 

"' .... ,. G: 
"' <: ,.. 
tu ;:, ;: 
~ " ... ;:i 
~ 'i ~ ,;: :::, <n .la 
~ 

;:, .,.. 
-;:i 

i ~ ,.. 
t;; g ;; 

· ;:z. 
j ,,..... 

I:! -· ;:z. .,. H ;:i Cl.: ,:::> !;;> Sl q;; !;;> !S ;;::i 
..,. r ;z !;;> "' @ 

-~;:z. iP ;i •• N aa E ;= ;::x ,,. 
;;:i 

.,. .,. ·= ,.. ... •:; q;.: -f;l c;:: ,;:: 
c;: !;;> ,:.: .,, 

~ ... ·;:z. ~~ ;:r ... 
~ 

.,. (1;: .~ (;;, - ... .,.. 
~ ·o a ➔ .,. ;z q:;: ,;: ~ ~ ri .~ .,.. .,. .,. .:> ;; ,;:: c; 

~ ,;:: - ... (;:) N (1;: ;:,: le .,. 
1= ,;: ·,:::> (C - ;:,: ;i s~ c;: ... ~ .. 0 Ir' r;:: ::: (;:) ·;;: •• ,.. .,..., 

r.> ,,. r ... , ... 
~ c; ·= ·a-cg ... -;:i ,.. 

le ::: ,i=: 
~ 

,-

.g "!c: ... "';l ,;:: <,;• ,;: q.-. 
i;;: (?;: 

., .. .,, 
;:i 

..,. r., ;; ,-... 
"&11~ 

;:,: ..,. ;:I (t. 11;; c;:: ,;: 
5 11,: •c;: ;:i ;:z. 

~ 
., "'r .::> ;::x ;:r r;:i c;: .,., :; .,. - ;:z 
(.) ;~ ~;:r .,. 

ii - ,.., q;.: ~ H::: (.) ;u ,;:: .,, ri ..... ~ H 
,.. ;= i? ... . :;:: ;i,;i 

"" 
l.:: ,,. (;:) ;::x r.> (v 

•q;; ·;; 
•(?;: I& (i) ,.. 

(t. ::: .,, -c;: r;,, c;: ,;: c:: - ~E •i=: "\Q .,, u ii:) ,,. r2 ·1J~ (;:) (v •• "'l-= 
(?;: ·s ,,. @ 

~(;) !;: ;i ;; .:: ... - ~ ;:r .::> ;:r ..... ;::, - •• -;:i ;; ' "1lJ!: c::: ..~ E" .,. r-~. (1;: ,,. =;i;:- \Q ;::x .,, ., 
GP :;: g .,. ,,.. c:. -5;, •c;: 

;:z. 
(;:) ~\Q i:! ·;; .,, ,.. 

ir ;:, 
~ •• '3' ~ 

,.. 
;:i r - ,.. ~ tE J"" .,, t. "l!'.: q;;:; ., ·;::, ;:: -~ .. r- .,. -;:> ~ 

..,. 
!':: .(;a r- !;;> 

;::i 
... !;;> lt. ;; (?;: 0 ,;: ;i,;i - -~ ·- ..., .,.. 

f; ;:r .,. h5 ·:;: ;= "\Q 
.\'.E 

,- ,;: c;: GP •p ;::x (;:) !;;> ;:I ~ 
..,. .,,. 

;:: (;:) ;7l ;:: 

~ ••;::x -~,,. (G .,a ;:i ~ 
lo) IC c;:: ;:z. ~;: H c:: ir - c=: c;:: = 11;::t a: .,, .,.. 

(C .... ,.. H ,.. 
•E 

.,,. 
~ •• ;:I "E ~ (;;: .,. c:. ):: g ;::x ~ 

,.. ;:z. r.> II" !: c;: :;: ~ ~2 ;;:i 
.,. -= CP 

,-_ c:. ;; - !;;> .,.. ,,. .,. .::> :~ .,. ;:r ,;: r., 
S: ~ •• •• "'c;: c;:: r- !;;> G -~ !;;> G: ~ 

r-~s: \Q II" r,:; ,,.... - c;: ";:I ..... ,,.... Ir - ::: '-
~ ,.. 
i:: 

"'$:: .,. ;r ·~ G: ;::x ,,. .,. ;:i ., ;::x ;:r ;::x - e;:i - ,.. "' lo) 
,- -"li~ 

,- ,.. a~ I!;: 
!;;> » .,. ,;: 1i!:'.! (t. s - r- ,;: 

:;: 
;: (;:) .,. 

;;:i ;:: sc. ~ ,;: ,,. (?;: •s ~ ;:r "' 
r., .,.. "!!! r "E ,.. ;:) 

\Q ;:i 
~~ ,.. c:. •• c;:: ;; r .;::i 

ii Cq; 
;i::, •c:. (v r (!:, - GP ;:; .,. c;:: ;i -;:> -~ (;;, ;:,: ., 

~;; ·41to IP (!5: 
~ .... H ·o 

~E 
.,. ;:r =a::"' r., :;: ;::i 

11;:t ;::, ,.. 
(C Vo .~ t.l "it:• 

.,, iP c .... r ll: .,.. r ;; r., !;;> ;:r ~ ';;: ,- r;: ,.. » ~ .~ ,.. ... c;: ,- ::: ~ (1;: 
a, a" e::: .- H .... •,;:; ~;;:i ..... ,;:; ;:) r t::. ,.. 0 c:: ... ,- .::> ·~ ;p• ·;:z. .... ::: !;;> H s ;: q~ ;:r •c:. r- •• c;: - c;: e;:i ,,. ,,. ... 
~ (;;, - !S 

•11~ - .,.-
C ;)>~ 

r- ;:i 1= a, .,. p 
!;;> c;• c;:: (1;: ;::. c:. ... .,. ... ... .,. ;i a: ;:r i:: - r,, 

~ .; ~ ;:i ';:l•;:x ~ c;: c:: - ,.. ;:r 
~ c::= "llE ..... ;:I It. 

;'i ·aa:z g .... ;;:i ? ., 
i:! - •,;: ·;:z. c; .,.... 5 

;:I )E ;;:: .,. ... IP' ~ ~E .,. - ., lG ;:) (!;: IP .,, 
r- ;:: (:> 

~~6 
.,. ~ (;:) 

I~ 
!;;> .., .. .,. .,, ,.. 

~ ·a-;:: .,, · c1= "lC: (!;: H r- ,.,. 
;i,;i 

r,, .,. i.:: !;;> c; r-IS) ;;;i ... ;;:i •• . .,. .,.. 
~ (;f r.: c;: c:. ;:i i.:: ..... i? t;; ..... ,,.. 11:;:l ► 

(!;: ... ~ -'~ .~ .,. ;:i .,. (C -~ "" ;:t ::3 \Q ,;: t;::i ;:i ,,. ;::, ;:r ,.;., .,, i:: ,,. •• r- c;: . .,.. 
~~ lG ;:r ;:r r.:z 

,.. 
~ » ,;: .,.. i .,, :ii= ::: •• ~ ~ H .::> 

~ <~ C ;:t ,... 
r., •• ... c;: H ..... ;(G :t l;: ~ 

II" ::: ,;: '2 ,.. ;::, 
(C .~ (C ;::. ;= c;: _;:r ;i,;i 

,,. 
lC l;::t (1;: g r.:, •(5: 

~ 
,.. z (;>< er" •• r,, c;: 

(;;; - r,:) -~ e •Q:, .. 
"'=-= 

i? II" r,, r.: :;::, ~;: (!:, ;:r "l"ii: .,, ~ ;:z 
~ r- 'r.i"" 

.,, 
.t: 

!;;>' ,;;:: Cl.: hs ,,. ;::. ·lt, -c;: ;;:: ~ ~ ;i ;:i 'St ,.. cl r- ;:r ;::) a1 .g ;:) "' r ;:r (!;: "' c:: ,.. c;;: ,.. 
~ .,. ~ r.:, !:: ~· r.: IP N ;:t .,. (;: ti" :;: a g ,p '"1E .,. -~ .,, i:: -;::i ;:t .,.. .,. ;:t ;::. ... ·;:t 

;::) 

;)~ 

lC r., r., r- IP (i: .:. i.!: H r- r- ,,... 
E .,. ;:z. ;:r -~~ .;; ";:I c:. ,.,. r- (!;: 

.,. s :-: .,. 
(C •• :.: ,,. ;:. IP .,. c;: !Cl iP 

;:i ,,. ,;: ~ -;:i 
'!;~ 

;:r - .... "? ~ 
r,, .i:: i,: --~ (IS: .,. ;:i lC ., 

·1l;:t ;;:i --;:i ;:z. .::> •p r., ;:; 
~ ;::i ... ,... .,. IP ~;: ~ ~ aa ;;:i c:. r- r-31;;:l ,.. .,..... ... ·;::. N c; i:: ti" r-,,.. ;:z. ... :;: -.. ;; ... ,;. - ;:r .... (t. ;ii ~~ ·r 

(C ,;:: (!;: ;::. ·,:-: c;:: ~ (!;: C ,;:: ;:i ,.. 
1C -;:> .,, 

'7 ~ 
;:r •:;:: i2 ;z ::: .~ (;f (1;: . .,. .,, 

~ i:: ;;:i ,.. ,,.... .,. 
•i:: ·'(:. ,,.. c;: '2 ;:r r,, ,;:: .,.... 

;:: - ·io "" !;;> g r.: s: ,.. ... c;;s ,.. "'"" ,.. -~ "=-= 
~ ;):: ;:: ,.. (C ;:r r- g ,.. ::: • ci;: · ,;: •(;: ;:: !;;> ~ - lG .,... 7i" c;: ;:; (9 i? :;: 

;; -.. -.. 
~ --- § "' ,.., 

"' N 

~ s .... ::z ~ I (l:l N ;>ta, 

"1li; c;: I ~ is: ,.. .; E Vo ,.. ·Qt,:I ,.. 

I s: ;:i a:, 

► ;.; 
aa ~ ... a I C 
~ Q:• z "1 -

2-8 



,s tJ 
0 -~ q .., 

~ "' ,,., 
0 

"' 
,... 

~ 
,,. C 

"' 
.,.. 

£ i;: 

~ 
,... 

,:, ;;:z ,:; ;:i ~ ·~ (I) 

s C ,~ aa Ii! 
:, ,,., 

-;:i 

ij ;::. ,.. 
c;; ;:, ;:a ;:a -§ Cl ·,;:i ·;:a j - - - t! 

,-. _, 
;;:t GO "' ~ =· ;:a ,.. 

·v:;= ;i (;) E :.; 
,;:: 0 ~ .... 

··S ;:r ,.. 
<?. :,;: .,.. a:= v;;; ;t .::, lo G:> ·;:a 

)~ 
a: ~ le. .., ... <- r;:: 6 

.., ;.; ,... 
'° .., ;:r ,... ,... 

·.::i <;: "" c:; 0 .. - (.) ~ \C (5: .- - .., ;r 
qc:: l;;: a ;:> ~ ~ '.)ii~ .... 

~ s it; (;) S§ ":i: ,;:: ,.. ;;:: G: 
,... 

a; 
.,.. 

(!t (tZ ;:2 .,-, .., .... ;:2 c:: o;::; c:: £! OQ -~ {G.J Gi,. (.) IP ... GO » ... q ~ -::i •,;:: -~.,, 
E lG ? .. . ,,.. !E 

.., -~ .... ... GO ,.. -,... - GO .,.. ,... .,. 
<f~ 

.lP ,;;: C p i= ·'!; ... 
I-> r;: ,.. ;:t G;::l .., r !E ... -;:i ;;:t ,;:: u -(:I) "' c:; 

H ;;:. ~it. 4;::t ? ... 
=-~~ ii i? ,::: lt:i 2:: 

,... ; '' "" (> -;:i ;:i I-> ,;:: ;::! f"" <.: ... Q IP' GO » ~ Q> •(5: 
C ~ ,... 

Cr.l ... lt:i ;;:t 
.., ;:r H 

G:) .,. ,;:: r.> n -~ Ii? := ~ Ci: .,, G:) ,.. ,, ,... 
r.z r 

E 
.., r;:: lG "" ,;:: (0 {tll 

Q 
.., .... ... It.> .:, ,.. ;:r .~ ,.. 

r- GO E:. ;::t .. -;::i ,.. ,;::. ,.. ;t .. ~·-- ... ,... (5: Ci: .., (5' !E 
,... 

.:, ;:a - .. ~ I;' :::, o;:i Cl:) C: ., .- ,1 ? ,... '~!1!: ,... » aa ... GO ;: (0 ;:2 ,.. ... 
;::t ? I;:'. - "" c:; .,.. 0 (5: f;! 

~).~ 
:.: - (5: ,;:: ;:r ... , .. ,... .., 

f~ ~ r.: ti> r.: ;:t ~ TJ;:: ~ GO 

~ 
'7 

.... ,.. ,_ - ;l GO ;:2 ,,,. ·r li:: ,.;; ... n a:) ,.. H ,.. r;:: ;:> GC"' 
~ -i;: .:) (0 t::.: - - ;.::, v;:i - =--lf'O ,.. 

e .., ;:2 ... .., r;:: ,.. Ii) ~ c:;• ,;:i ;:2 ... ;:i ·= .., .,, ;: IP ,... ,... 
~ ,.. c= ,.,, ,... -~ Ci:' (.) 

,... r., .::, ... ; aa I.> I;; r.: ... := ... :.: ·.:, 
;:> ... r;:: 0 :~ it:. ;::t 

' GO '7 ,.. ,... I.> "a=> r ~ ;:> 0 a ;::t G? 
,.. .,. r \Q (Ii ,;:i r;:: ,;;;, - r., r-,: -~ •c;. r;:: - a~ ,;: (5: ~~ ~~~ "~~ 

,... i;;, 
~l ;l ~ - ;:r r;:: a;:> ... r.: a, '!/~ I ~ ... •r.: ;, a;; ~ 

,... 
;I r;:: u .::, ·•;i It.> (5: ,;:: ... 6 ;:i ~ .::> ;:r G) ;::t -.a c:: .. 

":= 3~ 

~ - H .... ;:2 s s· -;:::i 0 GO ~ lf'O ~~ lt. ~~ Ii) ,,. c;:• ... (5: 'i; ;; ... .,, 
;::i "';:i .. -;:i -~ ;:> -~ ~ lG '¢ it. 

.:) 
,... - -~ GO G> r.:: (.) 

~~ it. 
·<:, GO 

., 
·v;;:: ;;:t GO 'i; ~r it. 

;:2• ,... C"' ·-~ ;:a --~ ... lG "(to a=, ... G) GO 
\!:: ~ .... i5 - ;:2 ;:r ,;:: r.> In (5: ;:2 ~ ;;:z .::, - - ,... 

'!I;;! -~ ,.. ? Ci: at::.: C (I) - ;:r (5: 
;:2 ~ ;:x ... r.:: E ... ;:x 'i; ;;:t 8 -;:> ;:. r,z (5: Q 

,,_ ;:x -~ ,... ;:r ,.. H .,.... ;;:; p (t. i;; is ,;:: .,. ;. r,;: \l;:I ,... g "" (> ~r.:: .., .,, .,,. r.:: ,- ,... ,- r "'i> ·a=, .,,. ,;e (:> · a1a ("" .. :ii: r,:, r- r ~ :;;:: ltof ,... ·::.::: c:: .. - ;z ~,;:: ia" ~E -~,,. c~ r.:: a:::~ .., (5: o-' ;:l '7 ,,... s :a: (5:> {G.J 
.,,. G> r., ~a .. ~ 4;;::i r.:, - ;z ~ ... p, ~ r;:: ,,, ·oli: (i:) it; ;::J l= ::: ? 
... ;:> 

\'V-
(t:. » -,E .,,. ~ ;:x 

~~ ~ ;:i ·,;:: ~ r.: ;::i c:;;: - ,.:a: ;;;: :i:: ~ r.:: )olV'• .. ~ .,... ... 
";:I ► -;~ 

,... ... r,:, ... ,,a a, "" -;:i (i: .,,. .p. lf'O ,;:; .. :.;,E ·-~ ,- ;:2 ,... c:., 
~ 

,... - <:) 0 e ... ;» '(::l -~ r;:: ... ;:2 Q _, (i: 0 '7 i;! ;:2 aa r;::• .,... G:) ,... 
0 

,... .. (5: ;;! ;:r ,;:: 
;;::i ;:: 

,.. 
~ := ·ii. aa '7 ic 

,,,, 
:;;:: C C ,,. ;:i '7 IP f;z s lG r 4r> GD :t ~ r,z ,;::. GO r,:, (t. r,;:i i;;, ;:; "" 

,.. "Ii;:: r;:: :c 1:1 .. ~~ (t; c:: r.: ;;:. ;:r 

~ 
.t -;:i l:. ·t;s ;:x r.:> ..... ;::. (5: r;:: 

~ .. ~ r.:: C;: -~ - lie lS ,-
i;> I;> .!! -t~ ;: •(5: "!C ... ;z If' H ·:;;:: .... ;; (.Y lG IP ;:x ;:r @ ;:2 rc r ~· '7 "'::: t. .,. r.:: .,. _, .... - .,,. .. ,~ H 

"" 
... 

"' 2:: ~ ;:r ,,... 
~ 

r ,;:: (5: .,,. .,, 
!~ ;, 

~~ 
G) ,.. ,... (5: .,.,. ,.. 

~~ ~ c:: ;:r a:.: .,, ,;:: l= ::: f;:J Q :;;:: f;J r;:: H H .,.... .,. » G) ,,.. ,... » .... ..,!:: 0 .,. := ·;:. a, ~ - .,. 
"" » r.:: ~ 

.,. (5: 

~ 
g ,... 

;l' ;:,: ii. VP, le lo) 
.~ 

(5: ;:r f;:> G.) r.:: .,, - lG ,,. 
1:1 "" :;;::• 

~ ::: ltof 
,... 

'o,J ,... :.: c:: .,. ,,... » •'tjV, ;::i .,, ;:r C. ;;:t 
,,,. n c;;::i (5: ;,e ~ ~,,. !:: .,, ,,. 

.. p, -~ ;. - GO' ,.. := ;;ll 
§ » f;J ;:x ... .. ... ,,.... ='.!:' 3: ;:2 ;z (5: ,;:i ,;:: r.: .;; ~ iio "" ":7 c:;; ;:x :-: .,, --~ i: ;:t ,... ;:r .,. ;J ,;;;:: .,. » Q .... r.:, a;) - c! G) ~~ c:; a "" .,. c:;; a;: 

'7 
,... ,,a il2 Ci: ::: .g ;J ,... - ,;:: .11;;::l ;r ;o ,.. ? r-" ;p, c:; ,.. ,,. ,,_ r .. ~ ~t::.: ,... G.) r.: ,;::. ..... ~ lf'O ::: .,, 

€~ 
.::, .. ~ _;;:t !:! (5: r 'F.: ;:x 

.,. ... lG ,... r., ;:r ;;::i a.,. •i;:: (? ,... '(!:; 
,... ,... 

Q .,.... 
~ 

~ 
,.. 

;:x ;;::i r- "~ aa f.$ c;: r.:> 
·► ~ •.s: c:; s C ;: ? c:: r;:, ,... (;:: I;> ;:t ""a (5: ,;:: H ·r ,;:: :;;:: 

~ 
.,,. f;J r.:> ,.. ;:x n lf'O ;;:t H :=.- "" ~ .,, --- tG r.:> ;:, 4;;:t P> ~ 

,,. ;:i GO ;:x . .,. 
ii ,- .,. ,,., r.:> aa 8 G: ,... ,... 

~~ !5 
,... ,;:: t~ Q • t;> p -;:i r.:: ;: l:. _, .,. ,;:: I;; r ·c:: ..- .. ,.. 

~ 
;i ,,...., --'¢ r-
('f 

6 -4 
...; ;;:i: ,,...., r f2 I ,::, (I) OIG 8 ('f .. ~ ·s: 5 I ·1lr;:: (> 

._, ;;:i: ,.. 
":7 !:: $: ("" f ;! ,.. ;; E cc aa 
~ ·cl::! ,... 

"' g 

I G: ;::i (I) .:) 

► i!= v9 ;:r 
n 

,.. 
,>~ 

(I) 
~ \'&: ... a I C 

~ ii i":11 cc• le .:: <:'! t') -~6 ... 

2-9 



i~ u 
·S: ~ 
;::; .... ~ 0 f"" "' C 

~ 'S .... .. s: "' ~ ,-
"' " ;i "' .s "' ;:i s •§ (I) s C ,~ 

,lj 

~ 
;:, .... 

? >-ii: 

~ 
,.. 
~ 

;:r t;::I ;:r ,;:r 01 -;:r -;::i -;:r -;:r 

~ - - - -
t! 

u .~ i;: .,. N c:: -l!,, ,- i .,, ... c:: ~ 
t.:) .,. 'fit. c:: .. ;:r 

C"' ... .., li;;::; ~ t.:) c;::~ -c:; ,.... .... ;::i := ;i t.:) r.> u i::: c;:: t.:) ;:: ;i .., li"' C"' ,;: ;; ? •;;; .,, r- := - ,- N ,- ,.,. ,.... ;:i ·;:r .,, r.> ~ ;:r .,, .., -.::, r.> - ,- -v- aa f(!;: i,.. ,l(G I.) ... C. C"' 
.,. ;p 

;::i ..., := (;: ;:) ? c:: r.> tt. 
i;:: .::, o;:i 

•a~ 
(!;: ;i ;:r :;: := ;:r 

s~ i::: ,- » - ;::i 
.,. - r-

c; ... 
-♦~ 

•c ;:r ~ ,- •:;. 
er:;; ~ C"' .. E ·e ("' ,.... c:: >♦;r 

'~ ,;.: G(G r;::> ~ (5: ;:i ;r ? °' ~ 

;:i H -;~ ~ •c:: ,- ~~ ... ,- ac ;::r "C"' ,.. a ;r 
~ ~ .. ~ f(5: c;:: 

~ ;:i C ,.... o;;:: .,, 
;::i 

,.... G:> f ..,, 
;. n r., ;:t >♦;::r ";:J 13) r co ;::i: ;::) c:: i? u n 

C"' fer;: i;: ,.... ,.... G:> ,.... ;i 
G: ... ~ ;::, $ ;::i ii" •:;: ;::i .. = := r., 
.::, ,-

~ • c:: ;:t ;5 
I~ 

u -~ 
e (I) I> -~i: ~ ,.... r., ... ;i 

, .. ... » o;: "' •:;: ? o:• ,.... ,.... 
• .::, ,.... (5: 

H N i::: C ~ u C"' ,.... 
" 

;x a ,- g .,. ;:r .::, ... ... E C 'o: ::: ;::i: ... 
f~ 

,.. 
ii" ;,.~ a: ... ,:;' a: .. C"' fV> .:> ;:i -i;: ... cy C"' ; ;:i (5: c:: - :;: .(!I: 

a<"" ~ 
r.:: ·;p H - "' ;x H .,, 
~ .j;. '7 ~ 

.., ;:r r.> a •a.,. ,.... ;i ,- ;:i ~~ .,. ,.... ,.... c;:: .~ .,. ... V: C"' ;l C: IC ;:r i;: r.:: r.> lC r- 0 i::: 
~ r.> 

;::) 
o ... c.: li;:r C ;:r ,.. :.:- 40 (!;: ;:r tt. ,..., Gs: (5: 

~ 
:= Ir., 

.,. H ,-
:!; 0 ~ "'¢ ;:: ),.ci;: 

... .::, •• ;i .:> 
-e;: q~ c;:: n ;i 

,.... 
~i= .,... =- =- •:;: - .- ... ~ ....... 

"" ,... 
,:: 

'~ 
.,, .:> ,.... ;% ;:r -= ;.~~ 

... .,, aa ·~ ,- ;:r H (!;: ;:r c:: .,.,. 
to ,.... -~ ~ 

tt. 
~ ~ 

,.... ... .. ;:r ,.... 
§; a~ ;:r c;:: aa ;j ;:i c:: (5: C"' ;:r ;::i .~ C"' ,:;:: 

,- s r.:: ,- ,.. 
r.> ;:r r.> (5: r.> ;i - ... 1? a.1 c;:: 

;,.C"' '~ · G: - ~ :;:• ;:r := ... i:l: cs: f;:> 1G -..::i ... r- ;:) ... .,, ;:i .r;: (5: E ;:) ... f;::1 ,.. c:: (5: r;::> r.> (.) 

~ ~· ;:i ~ 
~ ~ ~ -;::i 2 c:: .,, - ia Q lC ;::, f;:J ;:r ... ,-

r- » ;:i :;: 
.,.. aa ... ,.. ,.. ;:r g:: ;i g r.> f! ;,..,. 

~ a~ i;;: ,.. ;:r 
~~ 

-;J ... r-• C"' r.> '2 - -tt lC "" ... ... ("' ,- ;:i c:;• C. r;: 
.,, 

C. ~ ;i ... 
,ci;: ;;i ("' r.:: c;:: C"' , ... ,,... r.> ,.. 

~~ 
r.> 

,-
;,.~ 

c;:: "' -;J '~ p r.> -lj!: •er;: ? 
"' ;i ;,.~ 

-... 
~ 

-c:; 
p ,- - 'li;:r := ;5 H ... •• (!;: H -ep Q .,. N -- ,.... 

C"' 
.,. ,,.... fr.:: := g ;::i ... ;:r tr"' r.> ... ~, ~ c:: G: ;: 

~ '(G cr;: Q •r.:: ,.. ;:i ~~ C ? 
H 

("' 
.,, •I,- ... 

C: ;,.; := f;:l ~ lC .. c:: r- (5: 
... c:: ... ;i r ;:r 

;:r t':.: ;::i C"' >♦;:r ~2 .; ,,.. 
;:) ~ - - ;:i r.> se.: 

,.. .- (,;) 
.,, 

~ c:: r., 

~ 
...., ... r- ... - G r.> ;,.,... c.:• ,.... 

·aia c:: ~ 
... r., 

-► ... ii" 
I~ ;::i c:: .,, ... 'li;:;I ;,: aa •cr;: )E a, -r;: 

C IC> ("' f<;;S ,- Q C ::: .. ;::i ~ 

~ ~ := .; c:: r- ,- ,- wr;:: (!I: ;p ft:. C (!;: -;J tt. r ;i ;:r ... 
~ ..,, - ,lt:I "'! fie; t;, " C"' 

i ;y r.:: r.> C"' ca - ,- ,- "7 -;::i ~ ;::i := J 
,- ·::: N r.:: ;:r a) IZI ;:i ;; It:. .. ;:r (!;: 15 11;:1 ~ ;:r ,- ~ ;p ;:z -,i;: -;J - c:: ·;:i .,, f<s: "" c:: i,:. ... - CP ;:i ... ,-.. ;:r f:S: c:: .,, C ;:r - ~ ;::i ,:: n ;::i .~ ;:z ,- -~ '~ ;:r u r;:: IC ,.. .. 4C:: ll ~ 

r.> ... ,- :; s: .- ;:r (CS C ... "(::; p 9 ;i ;.: C -;i C a C. ;:z ;:z C"' .. .,, ii" . :;: ,.. ~ ~ H ' r;:: r.> ;::) ;:i 
~ I~ 

c:: ~~ ~ la a H .... r- :.: ... 
N 1/tt, "'>l~ ·::: 

~ 
.i:: - ... -;::i ,;:, ,:; ;:z Qr ~ r;:: ,v;:z 11:. ~ ,-,.. 
i? <s: ;::i r., - ;:z ,- - E ~ ;:r fer;: ... 

;:i ... l;:r ':l.•;:::r ;i 4;:> (i:) ;:r :.: c:: <s: "7 ;::i C"' r- c:: rc t.:) ,.. tr"' ..... r;:: » (i:) ,,. ;p C"' ;i ;:i ;:r r., ;:r 'S ;:x ;,: 5 (i:) C"' a:, » lC -u: 
;:i c:: r.> = ... ,.. .,, ,.. c.: ,- ... ,.. ? ~ ii~ lF> -~ ;. .,. ;r :: '!ill' t;, c:: ;p ;:z C"' 

.,, 
(5: • r-

~ ~ ~· (::' >).,.. i;;: 
S!§ (!;: - ,- 0 ;; ;:l r.> ;:; :.: § C"' j!. r;:: a ,- r.:: ii:. f;:l r.> ;p 0 

'~ 
-... 

;,~ 
l~ ... ... C. t;:z tt 

q;::, cc "Ii~ ;:r .,, ~ r.> ;:r 
i;: (C ;:r 

-;::i C :s: ;::i qr;;;:, » -c u ... r.> -tc;, Oci;: 
~ (5: H ;::i• - ,- 4r::;. -;::i ... ,,. -::: ... 

$ C"' t':.: (5: r.:: ? 
;::i 

l~ 
.. ~ - r.;• ;:z -;::i s ~ .. 

"? ~ ~ Ii:> r.> (5: -;::, ... c:;• ,,, e ;:x r.> '!: ;:r 
~ 

;:z ..... C q;::, ;,.::: ,-
l~ '~ 

... 
;:i ,- (i:) ,-

~ F ;i ;:t ~ ii" tlC C ... r.> oc .,,, f(5: C"' .,, ;:; •:;: •c:: r., ;:r r n - "7 
.}:. r.:: ii" 0 ,- r.> ;:l c:: ;,.r-,- Cl (5: -11:. .,. !! l~ "" ;p ,,. 

t':.: (C ~ ·i.: .... (!;: ,;:, ;:r 
~ 

? ;:r ;:i 't. ,- ,.. i, lll"' fc:: 11:. ?.! H ~ t ,:: - c:: (5: -;::, Q C c:;• ;:r r;: ;:x ... r.> ,i ·S: i:; p ,-
~ "' 46: - H ~ ;p '~ :;:: .,, ? ,- <s: -;.: C"' ,c c;:: " C"' "" ... r.> ~ ... c:: .. r,, ,;;; t;: 

G: - c;:: ::: ·1e ~ 
l.,. iP ,- -.,. ,- ;::r .p. ~~ ("' ;,.:s: '~ 

... ... -a~ 
;::i d ,- - - ::: ii'> - •r.:: !E r.:: - ·p - ;::i >♦;:r - .:: u 

:;i N' ..... 
~ 

..... :::- § ,,, V, 

N 
~ ii: s 
.J ;i ~ 

,.. 
~ I (I) a~ ~ 

('I a ;,.i: ;: s 
I 

· 11~ s ,.. ct" 
"? C ("' a;: H ,- .; a: ~· g 
~ - clel .,, g ,.... 
G: ;:i Q ;:, 

s::: ,1e1 ;: 
~ i ;:'i IZI )) ·~ ai:; 

~ s C) n ii ~ 

I Q .. IC -- i=-
.i:: "l -ai; <= ~ ,.. ·e. - ._, - ••;: 

2-JO 



~~ t) 
0 .i; q ..., 
~ "' ... C 

E "' I , .. 
"' 

.., ,.. s <: ... tu 
"' ;i ~ ,,s ;:i 

~ •" 13> ., (;: ::, .,, 
;:, n 

!?! ,,,, 
-;:l 

ij ;::: 
~ 

§ 

g 
t! 

.,, ... ~ 
.,, 

H ;:r ·t~ ~ I 
("" (i:> (;:) .,... g .lF ;;o ;:,. -;:i ti:: ,,. 

C: '!ti\ 
.,, r aa ;:, ;.i ;r -~ r.:: 

{Ci 
G:> 

r -~ .,,. 
g,:;: r.> 

,,. 
"f r.:: 

;:,. 
i::: -;:l ;.i s ;:r &; 

~ 
r-;:; al r -;:i ;:r 

.,..... 
ri c:; "" (.> I!. Gi lG 

,..... . r ·5, tP rl 
'II;; r.: ;:r ;:r 

.,, •i;; (.:> 'I/;; r 
~ •ci;: r.> -~ ... E &; 

(i:> ~ 'llri "' le;: 
g~ ,... r,:> r.:: := t;2 ·E •:;:: ,:.) ·;::i aa r,:, .,. 

E 
;:I 

,,E ~ 
,.. (c:;. cc;; -i~ ;:,. aa Ci: ,,. ,... ,,. 

? -;:i ;:: b:o ~ 
r- •:;.: lG ·.: .... 

·r, ,... C: H ,,,, ~~:a= -~ ;::i ~ (5: ~i ... ;x I? r- .,. G) ;.t C: r;:i E: ~;;:t 0 (;: 
GP 

.-- .,,. 
j,:; ... (5: .,. ...... o:;r C ,;:; ,.. ;:r -~ -r., ? Q. <;:> 

,.. r r.:: ·£: ... ? ($: 8 := ~ t;: .,. 
(5: r.> 

G: ~ = ;::t r.> ·:i.~if t;: ... . .: 
r:l 'II;:,. 

.:i r 
~ 

,,.-
'l/11> ,.... (;: ·,s E t ~ -• c; ;:x I? 

.,.... .,, :.: ;; -~e aa ~p 7' 0 ~ 
((!): a.t.! 

3'(5: ;:r "!;- r ,.... .,..... ... ;:r (5: t:z ;:I •t;, - 0 -p ,,. .. ,,. 
.:i a ::. ;: ·,i;; ,.... ,.... := ,.. .... C" G:> H c:; ;:r r.: ,- <;: ... ah ~ r.: "" .... ;:r . .,. ~ .,, ;:r .,. 

;:i H -;:i ::ir.o;:,: ((1;: =:: ... ... s "ii"' 
;;:, C"' ;;;;: ;:r p r.:: -~ 

,.. i;: s 
H i;:: .,.... ~a::: .,. .... ,,. 

i;:: ,g r.> "" ;:; G) (i:> g 'l/(Q, ;:r ~ r- "" ·S ... ,-
·;;::i "2 ii? :.: "C"' I;) ,;:; r .,. 

i;:: ;:r (5: i;:: Q 
r- r-

.,..... •5 ;: (5: 

---
{P T,:l ? 

.,, • ;:i 
•;:r ;; -;:i -~ ;:r 

~ ... "" - (?< ,,. ;:: r.) ~~ "G: i;:: t::> "<5: 
;:r r-

~ 
• ;:)f -e.:: ~E ,.. 

'-' 
,,.... .,.... ,,... (f""'Y p - •;:r (0 •,;:: 

V. ,-
C 

;::t ";t (.:) ;:r ... r- r.:: ;:r -~ --;~ .,, 
~ )5. ;::i ;::i 

q;;r ·;::i ~ ~ 
,- •;;::,: (,:) ;p 97 

"11~ 
.. ic r.:, 

~ r.:: - ;:, ,,... .,, IP It:. 0 ·lG aa c;: ;:r ;p ,... 
"2 .,. ;p ... aa (5: - ;:r -;:, p (,:) Iii: (5: G"· 

~(;t (i:> 0 ti! § ?' aa ... -li"" ;:r (/r. ("" 
~ ~. ... - Ir- ·,i;; ,,. ? ;:r r- :.: ~:;: fl ... 'll~ H "" ~ 

.,, 
~ r.: ·~ J5 ::, .,..... 

!:; , .. (i) (0 ;:r !;: ,,. aa ~ -~ "" aa · ;:::i r.:, ;;:r ,.. ;:i r ? iP ~ r- !S C' ~ ·p -~ ;:r .,. i;:: tu € i;: r ~== ;:r ,.. ¾: ;;i ~ (i:> aa 
~· 

;i ~· r.> ... o.~ aa ·;;;: .,..... (i:> 'I/II'> d 3 ~ ~ (G 

~~ 
-;:a ,;: p &i: :.: .,, ((5: 

,;i •v3 i,) 

-~ aa ,.., ;:, "" ... ,;: r -~e 
~ ;:z 

,,.... 
G: ~ .... --~ ? c-" i;: ... 

§ -~ (i:: 

i;: 
,... 

:.: ~~ 
,,. 

? r ;;:ic 
C ~ 

.,, •;:r ,r.: r .~ - 6 i;: ... 
"(;) 

G" il>(IZ I;) 
,... 

aa (5: i;:£ ,... ,;:: ,... ;:: i~ ~~ '(:.; - t;:,. I? •it. "1=1 -;:a i=; i? "7 G: ,... I? (.:) r- ,,.. ·;r a.,. 
~ (" ~;;: 

• a!C! 
~~ 

~ :;: · ;:; ·,;.;:: ·;:, ;=t i,) ;;:ic (i:: ;a aa li: f c:::11 ~~ 0 . (i:> 
;;:i ;:; ;= (t, ;:r aa 

~ ;. ·'>,fi: - g ;x ? ~ ·,s ~,.. 
~ 

.,. .~ ,{a :;:: ... - ~1':, 0~ ~ -~ lG ~ .,a r.> ~ ·vi.: -~ 
~~ lo) ;::i • i:: t;.t ii 0 'II~ ~~ "11~ 

.,. 
~ ;x ,;:: r ;:r r- r ;:i .:> 

~ 11;:l ► -~ ••;:r >•;:r ;r ;::: •;;:1 r- E -(I; ,... ~lG 
"" ,a i,) i,) c; ,... ;:, :;: 

~ C 
.,, 

r.:: C 
E ~ 

.,. ;. ,;:: G::• r.:: r- r.> ·n ·~ ;;:l ~a f;::I 0 
ca ,.. aa ;:r § ~~ 

,. .,. a"" (" C: .t i,) ... H ;; (5: r ,;: -,-. ;;: c;: ·;:r 
~ (IZ 'a" i;; c-" Iii: ~ 

•;;;: ;:::i . ,... "" 
~ 

it &. ;::i i;: ;:r ,... 
~ 

;;:ic -le, 

a£ 
(G e -~ - ::: ~ ,.. 

? lG• r 
"" C<5: -,-. Ci;;. ;;:ic "' :i:: - ;:i: (i:> ... ;; 

~ 
... ;:: ;;:ic ;:::i .~ ii' r (!,: -~) ~i~ ~"" s .05: (.:> IP r.:: .,, (G ~ ... 

~ ·llE c-" (i:> ;¼': --== 
"7 i;: r- i,) .,..... f:! 

~ (5: ~-•S ,;:: ,;: C"' ,- r- .... 
·"t~ 

.,. 
•i? (.) 

i;.,, ,,.- ;:r ..: ;,.P lG r.> (5: - lG s ..... -;:i aa r- ,... (JI' ... g ~ e: ... ;:i: ,,!!F. .i t~ r.> C. ~E r- :s: ;.ii .,. ;::,: ;:; \0 ;ig .: i,) i;: 97 .. !S (.) ? .,. "" 
r, 

.S r.> r.: i/'O, "'f~ ,;: "" ~;; u - i.; (i:> ,,. "t;;i ·~ .,, (.) (t ai"" . .,. -;:> ;::r "' 
,-

;;:i Vl 
~ 

.. ,;:; :::: ~ 
.,.. 

c,:;: 
,... s: 

~ 
~~ 0 .~ "' ._, ,... (!i: .i; -;:I ,;: "' :.; !S r.) ;:::i r.:: .,, ,- r- ~~ ... ;:; t;:: Ir' ,... -~ ·~ ,;: lr;J s i)E .,. .p. •c;, 15:• ? r.> J .,. in ·~ § If" ;. 

.,.. aa 
),~~ ? --;::i 'lilt:. JC .:, r- ~ ("> (i:: 

~ 
"C"' p ... ,... ,;: ,.. 

0 
.,..., (!i: ... - "' ,,r. i;:: ... :.: r r- ... "'I)~ ~ c:: i,) ... 

~ . § ;r -;.i ;. 
·5 ,... ;;:: (G aa "C"' i;:: ,;: 

~ Iii) ;::i ;:: ;:t r.> r.:: -~ 0 .... ~ 
j 

.,, 
(5: .,. ,.. 

,p. ... .,. ;,.:;: ·.:i: .:> .,. t;:; s: r ~ ~·=i;: ... \i2 ;:r ... •i ·tE ~ 6 ,.. tn • i;: ;;: - - - c; • ,l,: :s: le. 0 
;;::; N' ..... ,...., ,... 

~ <'I <'l 

~ 
-i i= s 
,..j ;;i 

,.. ;;z t"' ~ I 

;.~ 
t.;; .(IZ 

Re ('4 a !;. 0 
·11:;:: G: cc:• ;ll ;;: I "' C H 4G: 4G: 

t:z ;;: ;;: ,- ;:; ::::: 
~ qc;;:. -!! ·olel ,... 

"" 0 
G: ;:i .:, C aa ,,: 

► ► ,.. 
~ ~ aa og .::l .,. 

~ ;:: ;::i 0 C ► -.e "" .:i, 

i r.i t:I• ~ ~ .:: "': ,.. 
"l r;,;• - ••;r :;: 

2-11 



,:e u .~ 0 

9 .: Ir> ; 0 

"' r ,,. C 

"' "" t:: ,. s: ~ r ~ "' ;i 1, .s ;::i ;;, 

'i f ~: ill 
'S t ~ a) N 

"" .. = l;l -;::i >-;: 

i ,.. 
'-

-~ Cl - i 
t! 

ii ,;: .,. ;::;' 
(;:) r ::; 

• i;:: G;' 1G 
;;:r r :,: 

·"l!;:: ? .,,. .,. 
;; r 

;::) - i;:: 
c;. ,... r.:: · i:.o - .. ~· r;:: .,. .,. ... r.> ;:i (;:) ~c: ... ,... 

r.> 
V;:;t ;: ... r.:: ;;:r c:: .,. 

g~ e (;:) ;::i ,,.,. (;:) 0 ·,:: 
(;:i (;::: •r;: M 

ai;:;;; 
,.. r c:: ... ,,..., ... ;;:t '? •;;; ,... 

'";:I ("' 
·;;i, ~ ;;:r r.:: ac:: 

"" ~ 
... r.) .,. c;; .,.... .,. ·;:i r ,- ;:;l ~ ;;:r ;:) ... -C ,;::; , c;: c:; r JE ("' .,. r a;: 

i~ 
;:) c:; , ... 

a;) "(Ci 

e'2 .,. r,:. ... ,;:: ;:i ? ;:z .,. r;> r.) 
c;: .. ::: fl!;; •r 

,,. 
.f ;;:t r 

~ 
.,. ("' 

1:) ·~= •• (;:) 
;;; ,_G:: Vi:) •• ... ... 

~ ~ ,,. ;:;l ;t l? -,~ c:; ,);. ,- ,,. 
ts: ~~ !tlO ;::: ,;:: ,,. (;:) ("' , ;::r -~ .:l ";:l "" ~~ 'I!~ 

.,.... ,.. ;:: i5 1"' .,. ;:) 

"" 
r ,,. (t) ;:; ,;:: · 'IC ('): = c;;:: 

~ • ..!: ;:; -;:i - - lt. r ~ ;::r ex, .. ~ .,. r ·'5, 
("' (Ci l? '<I" r .-e ;ill Ii= r.:: .,. 

~ ,.. .:, :;:;; c:: (;:) a;: ... ,.: 
1l;i ;;:t 

.,. .,,. ,,.. 
•r.: •:S ir ;;; 

~ 
,.. ;:i E •;:i (i:: r.: r .,. "E - -·~ ,... 

"iii 
.,. •r;:, r.> .:, 

<JC• r (w .. (.'l: r;> ... a;: "!)If' ;;:r ;:; ~e;: r.: ~ c;;:: 
'-- - ~ .,.... ,,... ..- - 5 ~~ :.: .,.. ,.. 
c:: ... -~ ;r V;:;l r.> .,. ;;: if' .,. ·.:,;, a;: r;: ;::r 

a~ 
... r.) 

·;~ c" •'(C .;lll (Ci 
,.. I,;) , ;;:r (u a,;:; .~ c:: ·t;~ .,. 

i~ 5 
.... vcs: ,... ,.,. ... iP ;;:t :~ :;:: ;::r ? (;:) ;::i •• ·vi;:: ·:.: ,... r.:: ;::) ,... •G: - ~~ ("' c;; r.) ;::) 

(5' ;:z ;::) 
~ p ,.. 

("' •t;:. ;:;l n ·ie (5' H ~· ,... •• ;::) ~ r;> - ~ ~ ... ... ;:z (Ci c:; 
'0~ .,. 

i:l ~ 
(Ci r-

~ .,. .':; c:; 
~ 

r;:: .,,. ;:; ,... 
aa .,. 

~~ 
;:z •• .g ;;:r i!! "llii r 'iC "" = f=: :.: .,.. ,... ::: s r r;:: 1G ;:r ~ .~ .,. ;;:r 

;;i c:: 0 'ii=- -~ IC ;;:t i:5 .... ;:t .,.... ·'iC r.:: "it. .,. ;p r.:: ... , ;:r ... ·:» r.> .,. ;:r "" ~ (w .2 
,.. .,. 

~ "a° :ll(tZ ... r.> ;:;l § a;: ?' ;:;l r- r.> r.> ? ~ G= ·i;. ,... ... e •a;: •• ,.: ~ "' "'1/11' ,p. ~~ G: ;i ,- ;:z ti. i;3> "' 
... C'l .,.... r- 5 r ... a ,;:: -C .. ~ ,.. ;:ii ~ 

0 ,.. -;:i )~i r •• ~ 
;:, 

("' r.> r.:: ;;: 
,.,. ,;:: 

~ £: :.:i ;;:r 
§ 

a;: ... ;; c;: ,;:: 1G r.> ·:.: ,,.a c:: , ;;:r .. € -l? - c:: r ,.,. 
~ • ala ("' ~- .,. ' ::.i ;;:r .,. .... ;::: e,c 

~E ::l ;;:t (Ci 
.,.... (;:: r 

~ 
;::i ,.. 

=-= 
•m: .... '<I" ,.. 

;:I ,.. -i~ ;:, c:: ·~ ,;:: c:: ;;:r ~ r .,. .,. r- :;: ;;: .... .,.... 
;:I (i:: ;: ·al= c:: r ;:i r;:• .. c:: f ~ .. ~c:: ;::i ';:I - ;:i.• ("- ... ;2 a~ ~ ;:I ;:x a r.> ,,. ... 
~ 

:.:• ·;:; .. .,.. ► 
;:x 

Ii;:> ;::i r i;:: r.:> ? a- ... g: ·tli= .,. - tS (i::♦ 

C: ... a~ ~~ .~ .,.,,. 
~ j;;!I ·i,; •g: (5' ;:::i - ? ;::) 

.,. 
r;, ;:, ;:, 

('t:l r- e ~ ~,,. ;;:t ~~ CZ 
~ 

. ~ ,,., ... ;:> ,,. .... ("' 
C - ;:> ;:, ::: C: - ;:;l c;: a) ;:i ~~ .,..., ... "1;2 i~ ::: ... !tlO .; .%, ,;, ;:: ,,. ... iE:, i~ ~ ;::) 

,,. 
i) :.:: ;:, 

~ 
6'. c:: -~s ;2 tJS g .,. 

"'5 .t ;:x ~ ;i 6 ("' ,.. 
? ;:x ~ 

,.. ;:x n ,;:: ;;:r .: 
I\~ ~ :;:i ~ ~ ,.i~ rs °'11(i) p f "' 'r ij;J .,. (;:) 0 ,,.. ;::) ... » ;:i 

,,. .-.r ... .2 ;::i ~g ;s ;;:r ~ 0 ... r,:. E: .,, a;: 
~ 

... r.:: (i) ,;:: ,;;:, (;) "' •p .,. ... f t. .:, c:: V;:;t ... l;:i: 
,.. .,. g := .g '116 "g: u .,. .,. ~ '7 § ;::i ,... ;:: ?-> r ;:r 

5 ~ E r.> .,. -i,:., •i:;= 

~~ ~ •;;: ... ? it.> "'iC .. 1;,: -~ .., i? ;: ,;:: ;:;l .,. H ';:I •r;: i) ,s .,, r r I!): ("' - r.> r.:> ,,. a.;:, &:: 0 'S \)~ ;;:r Q "r- ... ,;;:, I:;: ij 0 r.) ...... .,,, 
c:: c:: e. .... (G r- ... c:: ;:z .,.... 

~ ~ (.) r.> •ic c:: c:: r.) .. ;;!I 'll<:. .... ,... ;:, 
31;;::l c;. '1;11'> ... .,.... '11;:;l r c;:: ;:x 0 .... r r ·~ ;J ;:r ;:: .,. ,-

;::t ;2 c:: ... .,.,,. 
(;:) "' 

... r;: c; 
~ ~ If\> :.: r.> ·r r 1:3> r.> s .. (:, ~! II'> ,- r ? ;:: ;;:t "II' r- r ·c:: H t;:> 

~ c:: ... C: .~ - F! (Ci r;:: ;2 aa ;2 ~ i• cc (.> 1:3• .,. .,.. •c:: iJ::; ,,. r 
f=: ;s; ;;:r ;:;l •t=o 

~ 
,,. c:: 

6: i= ::: ... r- ;;:r ~ •;f! :;;; " ;:) ;i.;:: ... lC ::: i;:; 0 Ei ,- ,- ..... " (Ci (;:) .,.... (i:: ~:i;o - ~ 
.,.... 

"' ~ .,.... ~ .,.., M 
;;i '- ...... ,::, ;::. ~ 

,.. 
;i 

N ~~ .,. 
~ ,.. .., s 
~ ► 

;p 
~ ;;:; ;;i ";t I a;) (3) ii" 0 N ;.~ ;.~ i,,9 u 

·lJ;: G'. G'. 
,-

~ ";I H "7 
,.. 

C ... ,- ;# .. ("" 
? ~ .,.. .,. 6'. :.,. ,- ·a/; ·al= ~it: 0 

6: ;:I ... H -;; ;;i I F C ~ ,- IC aa ,.. C s .:i ,-... 
<) ·~ 

:.;; "IC 

I r.:: 
~ a ;; 

~ IC it F =,:;I IC -") ,.; ..; 

2- 12 



-~ tl 
0 ·~ 9 .. ; "' ... 0 

"' 
,.. 

,,,. ,:: 
to ... I:: "' G'. .. <I: ,-

I 
., ;:z .s ;:i 

•"' G) 
:0 ,:: ,,, -~ ;:, 

"" -:;::i 

i ;: ,.. 
i;:; 

~ f;;l f;:i 
·;. · ;. 

i =-- =--
~ ..,, 

;. H •• "' -~ ·;;;:a 
(i) 

.,. 
(.) ~ -~ ~ (t. ,.. r., (:> 

;;~ ;:r ,;:: ;::z ..... r = e ,;:: r.> IQ,: ~ ~ .,. (ti 
;:ii .,. .,, 

(.) e: ;:r 
r- C .~ "' ,,,-- ·;;:a (.) ,::: .... c;;;: ;:r ;:r r.> ,::: ;;.s. .,, 0 r;:: (.) ..,. r C, 

..,. - .... er; ;:I /= .,. ·a=, 7 r- ;:r ·c: 7 aa,:, ..... 
<;: <> 00 "" ·;o .,, ;p q;: e:. c;: 

;:r ,j!. 0 <,:: .. ~ ,,...,. ,- ii:. .,. .-
6 ;o ;;:: ,,...,. ~;a ,... 

:s:: 11-' ·;:-; ,p. ;::l ,::: r.: ,,. - ..... ;:r ... G) r .... M (i) 
;:i: c; 'lt. i:: CQ. c;: !~ •r.: ,;:: g "'!/;p 

~ ";J G) ... \l:S:: -~ ii 
r s I ,- .,, "' ;; c; c;;; 

{IQ ...... r;:: 
.,. 

r- .... .,, 
~ 'tt. .... "" ;. 

.:i !; if' Ii' \G ~ r.> -~ ;:r it iJ ;:r - £: (!l: ri ;:l if' ~ "" ,;:: ,.. ,:: ;:r .,.... ,.. 
~ ... ~s. c:; ;:r ·;;;:a (t.' ;:r ,-

,:: .,, ,- ·,:: .. (5: .,. 
ii"' ~E .. ~ r;,: .... r;t .,, ... .- G' ,.. (!. ,-

G) ~ (i) !i= r;:: "'G: 
,,... ;:; .,, 

~ r.:i r.:: <-.... •;:i i? ~ ;;. · i.; (.) "" ..... .,, ,,...,. 
"' ;:r .r- ..... 'tt. Iii= IS ~ ;;:;i (;) 

i= ;:r ... ,.. 
~;f:.. .... ,,.. . .,. C: - cc r;:: .,, Q .... ;:r .,, ,p. ·~ V(3) 

.,, -oa- C. ::I ... ~ ;:r '<:t ·~ ~ •r (jij -:;::i 
.,, ·;:t lf'O · .~ 

~ ~ 
,,. 

;:r • i;-- ,,..... ·l<,; <,:: r> N 
~~~ (.) 

;;:l 
~ ,,.. 

'7 ;:r ;:r i=! ,,_ 
~ ,- ,.. ? <ii;s 

r.:> 
Q ¾.: ;:r .,, c; (;: ,,. ,... 

i2 ;? c:; 1G i= i;:;; - ·,;, 
"" ~ 

(i) ,.. 
'1G ·a 5 r.: -•~ ;:r ,,.. r.:: ,.. ;:: ;;> -~ .... ;; ,- :;;.• -~ r.> I? -~" ,:: ;:r "!:'.: .,. 
;El -~ ;a '"~ 

"11,: 
,... ... .. 0 ii: ,.: :s:: 2 aa § s 
,,. ... ;o r- C, ,,_ ,:: i; e 'G~ I? ;::i -~ "'if! i;;:• .... .,, 

~ 

~ ~~ ~ r- ~ r-- i? r .,a r.:: r.: 
,,...,. .,. 1G g .,, 

\G 
... ?~r •;:r 

.,. 
6 .,. 5 

,- ... ·w i3 ,- -;:i (ti ~ ;;:: i; (o) ;::i ;::l ,-.. • .:: (t:i ~ .. ~ ;.:i 0 ;:i ,... (!;? ;:r ;::z .,. ,.r.J .z: (.:, 
-~ -~.~ .... V) c;;. 52 "G: 

~ 
..... E 

,.. .;;<> § .,. -s: - :z-- ... ... - .. ,:: (G ....., .,., ,.... 
i:: .,, (i) 

"'"" 
·;:i vC .,, ;::: 

~ ;t. ··~ ;:r ;:r H .:; -~ ,..~ (i) ta. ;at ..... 
1l2 ;;:, g ,.... '<:t r- ~~ ..... 

q~ e;; ;:r ~ 1t. 
,,. '~ (i) c:; .,, ,,, ,.: ;I •,;i 

c:; 
;:r a; ·t0 N ;o '° ;:r ,- r., r -~ ;:ii -~e "' r 

•<,:;: ::: ·r.:: ,,. ;;n "" 
... 

~;::l 
;:r i? r- •~ ~d~ .a ~~~ ~· r.:> ,... ·- r-

(C ,:: 
~~ 

,- r.: 0 C: ;:t i" i? 
.:) (!i: -~ }6 •c: ;e;; ,,.. r.:: .,. 5 ~ ~ g (i) e;; 

-~ 
c:, r-

.,. r;;:, ;:r ,- vie. c;i:, ;:, 
~ ... •?J;:r -~ r-- ... .~ .... $: ... (.) .~ ;;::i a;, .... ;:; ;:r r;;:, ,;: ,g ~ r.:: i5 ;:: . ~ .,. ;:r ;::,. j/;: ... !Si ~ ,.. ::: r-

6 i,-- ,:: ::: ;:i ;;n ;: ~ r- (ti ;:r 
~ 

.,... ;;:; :;;:: ·c. ;;l ,.... (;:) .,. 
•;:r r- ::: ;:, fE, r,; ,.. .,. c:; 

~ •r.: r 0 c:: ·'\';p -5 r.:> •;p .,..... ;o 
~ r:: 

"" ~ ... 'tt. "" ;:; vi -;:i ~ i:ii£ .,.. ('"" ~ =- - J::! ;,a .,. :: ".:) _, ,- .:) 

~ 
r (c. ,,.. ;;::i ::: .,. 

~ 
.,, 

G: ;:z ,.. ;:r ;::,. ('"" r- ,:: .~ := r- .,,.... r.> (C r.:: (.) ,:: - C: ;:r :.: .,..., 
r.i ·a,, a~ .ir;:i :;: ,:: ,- .,.. . 

? (P C: .. ~ Cit> .... ;p ;I 
.,. .,. ·;r;:: . .,.. 

"a' ;:r 
~ 

(!i: ... r "' (!i: .c r.:: .0 
,:: ~!/! e-;; ;:i ;;n ,.. ;:, ;;ii ... r;;:• ~ ;, IS ;:l (!i: C: r.> "' ... .,.... 

V"" ~ii;; ,,. r t;: ~ <C r:: ri r; ... ;o 

Si ~ . .,. :;: r- .,. 
"' .,. \)::: .... ·tc. ,,_ 

·«.;• a (C• .,. ;::r ·;; · ut:z ~E 
.,. 

r.:: r- r- ;:r ·~ (i) ;; ,:: c:: ;:r .~ ,;: "" a; jt. r.:> ;l r- ::: ~ 
,,-, 

;:r :;: r.:: r- c.; r.: r-
<); ;::l "" tgs .,, 

"" .,. 0 $ r.> .,, ·r r.:> ,:: r.:: ;::i :;::: -~!ti "~ ;o ,... ~a "Vii= r.:> ... ;::,. "" r- .,, r.:, r- <r::zi .~ ('"" ,,,, r ~ ,. C, .... r.:> "" 
.,. 

Ii= ~ ;:i ;;i ,:: ;. '\'V" r- r- i;: a G:;; r.:> 1/W V, ~· -:;::i a~ .ir;:i If' r- ,;: ;:r -;:i .,, 
1§ :ir;:i ► 

,- ,.. .,. .(!;: r ,,.._ oc :;: ,:: .,. ,,_ .,. -~ ;::,. ,.. r., r- µ ~ r H "" (;. 0 ;:t .,, r- •E r.:> .~ e II> ,:: "" ;,;, ,;: ;:i ,;: 6 r- ~ ? ... ·~ ,;: r.:> r- Vo ii~ ~ .... c;:: ? ... r- .. ;::,. (;;> ;:; ·,;: ·& ..... ;o r.:: tt ·'I'~ (to ,:: •.,; .,. - M .,. ,;: r- ~~ ·1,t. .,. --;:i •::;: ,::, ;i tr-
~ 

(;;> ;::,. ,... (.) .%: "" ~ ~ "-,:: .., ;:r ,:: '° r- ,,_ lt. "lE ;:t ,.. r.:> "" 
.,. ,.: ~~ s s ii;: ·~ .,, ~,:: r :;: i: ,-

~ 
~ ~"" .,.... IP ;o p r.:> 0 ·1;&; (;:) . .,. i C 

(a) •• t; ,- ;:> 
.,..... 

~ ~- ? £ 2 (,:) ... c-' ;:r ;:, ·S. 

~ 
. .,.. ,;: ;; ;:z 

·!s "" a:, g -~ (C ? r- "' 
,.. 

1G - ;:r u = ·~ ~ 
,.., ,.. 

c- ~ ;;; -~ .,.. ;:r ..... ,.: ;:r o;:r .,, ;:r ,;: ::) C » p 
TT r.:: 

"' .; a ·:;: C. c:: 
~ r- -~ ::l,~·~ .. ~ (i) j 

(;: ,.... » .,. ;: "" .,, Ti~ .,. ·"tt, .g ..£: ~ 
.,. 1G .. i ? ;;:t ·;:i;: g "" ,,.... r r ~ ;;::i ·5 ;;:• ,,. 

H ~ M ~ .:: C: ·,:;: ;;:t ~. ~ 
i;: ;:t 

;)~ - r-3 .,. .... ·~ i? s r.: ... 5 ,;: 
;:r 

;::l ,::: ;::l "IC, ~ -.r C: r- "" 
,,.. -~ .,,.... I ... c:: .,... r ·:;:: 1!'-"' .:;• u :s:: ~ ,:;:, .,. --;:i l~ (.) a q;s: .,. 

'II~ ilt:; J.) a• i;: ... ,.. ;;::i ,.. ;l: (.) .... tr> - ,- ... .- ;:r r" (;> ·i:;.: • ;;I r.: c:: 
-I~ 

~ 
,,., ;:? i3> c:: ... r- ~oC: c:: ·a ... (:. V> 

~ r ,,_ ,.. a; 
~ ..... I';. ;:? 

~ ;o (;> r.= ill .. 
.,. 

c:;? "" :;;:: ;;:l ;;n c:; n or ,,.. i; "i 3';;::I ,.. •it. ..> ;:r (!;: 0 ;:: ;;n :;: ,,_ .:) ... .,, 
'tt. (;> :,;;:• r-;E. ·g ;),~ l~ 

.,.. (5: -~ "" 
c:; ,... ~ r,) 4c: ;:r ,... , - ? ~ - ;:r tr> 

"" q;:l r,:: M .,. •:;: ~ es: ~ c- fi: ,.. ,.. ~e 'ITS (!. c:: :;: tr> (C .,, 
I'S ;:, ~ c:: ..... .,, is ;:. 

~ c:: :;;:: ~i .5 .- ~ .. ! -i~ ;:r 5 (.) ~ .i.t .,..... .,. ;:i 
"'~ 

::; r., 
(.) ;:r r- ::: ,... i'tv,i .... (.) .,, ... 

-~ "" ;:r .,, := 0 "" "" 
.,. (C s: .. ~ r ..... .... ,.. ;:r (C ,.... 

~ r., c:; ..... ,p. I;: ,... H ~ 5 ~ c5 ,.... - ,.: 1r;::i r- •c:: ..- c:; C •,:: ;? 'tt.• .,..., c; ,,_ ,;:: Cr' u 
;;:; ...... 

~ 
...... G' --- cc' -.. ! ,.., ,,., 

t'- °' ~ s ~ 

~ ;; ~ I .. ~ M 
·11;: IS I ,,., a S' ,- .... 

"" 
.,, ·.e, ,.... · cit> 

! s: ~ 
;:z 
(;I: 

H r-

"" ;;: 

I = e ~ 
.t 

M 

2-13 



a~ 
.r; 
;;; ... 0 ,.. 
"' C ,,. ... "' ... s: q; ,.. ., 

;; ,s ;::i 
•i (I:) 

C ,,. 3. ;:, ... 
-;:i 

~ ,.. 
,:; 

·s - i::l 
·;:;i -

n 
... lti ~ ... 

$ 
.... 
r.:: .... r., •:;: ;x •• ;I .... 
~ lC j -a. ,;:: r., ,-

S!§ 
"{ii= .... ·;:;t 

;::: c;:; ,,_ .... <I=> ., 
CQ c;:; :;::: ... ,,_ "';l lti <lti r.:: ... ;:r •• r.:> ,.. ,,.... ... ;:r C ·;:,a -;:i ., 

(i) i;I r.:: i= t.) 
? :.: ·:;::: t.) 
G: 

,,.... 
c:: ;:r "s. .:::, 

;:I ;x c;:, ~(3) ::> ·r.:: 
~ ::> (:. ;I (:. ... ~ ... r.> c:;: .:::, i:: 111:t; r.:: ~ c;:, .... 

;I .,. :;::• c;:; 
le .... ... i:. :c ... 

i.: ·S. ;x ;:i 
'Iii!:> c;:, .... c;: 
~ ·~ (t:i ;:r 
r ;::i C ... (!,: ;::i C. .-, c:: Gi:> •• ... 

(;;) ·aic;:: (t:i ... ... ~ ~e;: ,.- -;::i "!i;:l -

(!;: ,-.. 
0 -·;;. "Vi= < ... :i ,;:: ;::i 
("' ;x ... ;:r .,.... ,.. .t ... r.:: r.: 

~ .,, ,-
c; ;.:i ... 
a! r- .:a .,. -r.:: .,. 

('): "IP ,.. (u ,,..., .~ G> .,. .,, 
;x ;:r ,.. ... ·;::, .~ 0 ,.. (,) 

~ 
.,, 

"!;£ ;:r ;x ., 
4~ a- ;p c;:, 

(t:i ;i..,. ,-
r.: ... 

~ .('I: ,- ;;. ... .... 
"" r.:: .... ;x .... ;:;t r.:: 

;i,~ 
r.:: :;::: r.:: ;:;t ,.. 
"" ... r,:, (,) ,,. 

;;. .,, 
'!I~ r.:: 

;x i.) ;:;t H ·t2: ... 
I"' .... r ·z r.: c.:: . :;:: ., ('): ••i .,, ::> er.:: ., r lGC ;i,i" -5 ·:i= ~ .p. 

~ ;x r.:: (i:> ,,...,. ,,.... ·r.:: 
fl"' ,... 
c:: ... ;:r ~ ;f r .... a2 r.:: 

11\~ 
.,, 

~ 
.... ,... .,.... :c •<,;: ·"Ii:;:: ... ~· ;:: ;::: .... 

:::::I - .... r.:: 
a• ;::i c;:; 
fl"' ;::i lt. ;:r ;;; •• ;x <:s: ~ ... .,.... 

C .. (Cl 

11\~ 

·;:,a 
r,:, 

G: ;;z (.) ·::, 
C i= ;;. ;i.;.: 

(.) .. ~ 
111E 

.,.., 
'II"" 07 G: C'" ::;:: . a!C! g ;::i ;:r (!,: 

~g ;::i :::I ., ;::i ·'!Ir., · ;::i 5== ., -~= •• H ,,_ • I.> ;::i ... 
~ .,, 

fl"' ";:I ► ;:i: ... ,,_ c:: ... •• -~ ""' r.:: ,- ... lO (a ,:: C t;: r,:, = ... (I: c:: ;5 ;x 

~ 
s: .i: ;:i: r.:: ,.. 

? ::> ;::i (.) r.> ;; 
~ C, H ;:I r., .... ... le ;x a• ~ ~ ,;;: ·'5, r,:, g g r- ;x r.> .. lti ·r.:: c:; 0 ~~ ;x 

~~ i:. ., ;x <:s: i.: (.) (!;: .... ,;:: "~ '"Ii"' r.> (t:i :;:-"7 r.: ;::i (.:) ii> -;; (t:i .,. 
-;::i ;::i ... 3';;::l r (.) •• •• ;::i fl"' ... Ir 
~ ... 0: ,... ,;;: ;x ;:I c:: ~ .... 

~(!;: :s: 6 .,, fl"' ,... ('): 
.,.... r.: G: •:;::: - .-. ... ,... 

8 ;;; 

r.> ;x • ;:;t ,- a> 0 •:;:: r ~ ... r.:> - .... 
;J,ci;: ~ ... .... .,, 

i.: ·r Ii) ... ;::: ;::i .,, ('I: ;J "S .... .,. (.) ::> r.:> ~ "" ;:r .,. 
r.:: !!: t~ (;> p r.:> I=> •• ... ;x (t:i 

~ r ... ... ... r.: ... r.:: ('): ,'!;l ? .,.... ... ~ ., (i) » i'3 r.: .,. lt;: s IP r ;::i - r.: ;i .~ 4i;; .... ... .- ... r ... ., r \1~ 
... ;::i (!;: ,;:: r.> G:: ;:;t 

·::i, - a" ;p .,. ('I: "le r., ,- ,.. ttt§ ..... ("' 
;x ·~ · r ... !:;; ... ... ., 
¥=> 

., 
3'r a• ,-... ,... 

(t. .... r.:: ;:: ,,..... :.: ·c r.> (a) r . :;::: .,, 
H G: ~ ? ;:;t ... .,. g ;:r rs - ... QI 

;: ::.: r.> ... .- ,- ·r:;: r.:: +!I .,. ... •r.:: » ,.. 
0 .... ... ;;i ... r.:: ·t;; g .... .,. r.:: tc.: .,, 

i~ 
r.:: ,,. ... z .,. ;;::; ;:r r.:: r;> c:: ;: ., ,.. ~a ,H 6 .- r.> ,;:: ,.. 

~ · ;:;, ;:: r,) ~ .(!';: .,. 
i;:, r;: ... ,- H c.: 

7 ;:t ... .,. 
(;> "7 r- i:: 

.,. . ~ •~.;. ~B; ,,. •<5: ,.. 
i,. 

~ ;x .,. ... ... rr; ·s;: .,. ,;:; .... ,- .,. (a) :::: ... ..., r.:: ;:i. (,) ·t;: ,;:: .. r.:: ;;i ;p 
~ 

~~ ;::i ;ll r- ... -~ ...-:~ E 
p ,;;: r;> ('I: 
~ is. ,-

""' ;:r -·ti;:: ... ;:, •;: le ~ r.:: ;:r G: ~QI ;:i. io:;= ... ... ... ,.. 
::.: ~ .... ? c:: ,,...,. •,;:: 

f'! 
4 - ;;z 

I i= N ""= ·11 5== G: 
"7 C i ,... 

.:; fl"' 
• GI: 

_..., 
i ;::i ;;z 

► G:: .3 Si ... 
C ;;z 
(':II c.: z -.-i 

s: 
a~ 
Vl!O e ~ ,.. 
~ 

.,. 
;:; 

)~ .. 
a:• 

0~ 
.. 
C al .. ·s: 19 r;;: .... :ill 
:ill ·g: ... 
£ a !: g:• -N 

.,; .,; M 

2- 14 



.. 
r 
C 

" g 
r-
;;:z 
;:i 

! 
)) 

" '";) 
~ ,.. 
t:; 

';:t lK ~ 
·;i ·;i ·;:;i ...- - .--

I I . 
115' ~! l-,, ·;:;: ~ ,...., """ ... ... - i!? .,.. ... -
~ 

u c:: 
·vs:: .,. .,, 

<::: ? ... 
r ;:i ;:t -;t ... 'Orl 

.,, 
r (i) .r ;: .:; ,.: .. 

S!s .,, r -~ ,... 
~ c:: c:: .,, ;; 4t:;I 

J~ 
1C ... ,~ ? (i) ,.: 

" 11;:: - E E .c:: 
~ 

.,, 
~ .:; ... .,, ::: 1;: • $-,= 
;:t ;i ~ ... p 

'tr.:l l'I' E (!. c:: 
1:1 .,g .,, ..... lP V<= (i) ;r 

l~ 
p » .,, ;::r ¥11 r., 

;.~ ... ;::i 
~ ~ .,. IP' ;;:. C: ;:t ... .. 

"" .,.... N' "' ;:t ~c:: ;x - n -... ;:: 
~ "(S:: 

... 
"(S:: .,, ;:x- -;::i .,, ,... ,:: 

~ 
c:: 

!!: 1C a'! r r 
;; is n ;:r ;;r ... ;z; ;z; ~; 

~ 
? ,.: •s:: ,.: ;.q;: .~ ,... 

~ 
,... ...- - c:: c:: 

I ' . 
~~ -115? 

... ... cc ;t 11:;:: IS 
,is: .... .~ ~; ·~ -.i;: ·II' IS ;:r ;:, ;i ,... 

c;'l ·ts:: iii' .,.... 
~ 

·ts:: ::: ;:t ;; !:: ;::r iii' s:: ;.~ l• I c:: ;ill -;:i ,.~~ .,, 1-.41" ~~ E. 
~ 

.,, (I;; 

~ 
;:r ;:r 

-~ 
;:r ,-

i5 ::: ;::i •• ... "" ,,... r a: ,- ·~ 0 IC r ... l=I' ... 15' 
'S ;: ... .,, ;::i ,- •c:: ,-

1~ '1'2 - ;:l i;:: .r •c:: 
i.:> c:: r - ~ •is: - ·i;:: ... ~ ;.r;::, ;:; ... ... 

~ ... ,.. ·= (I;; ;; .z. .. ~ "l<= ;t ,.. • IS 
,-

~ 
.,, s r •s. ·et .i:: 

.., 
~ c:: .,. i' ,... 

;t ~ 
.., s::• 'i; .~ ;i 0 11:i ;r .., - 1C c:: 1r.: .., ·a,, ;.i,: ? '!/;.t ;pr 1!:'.:: ;; r.:i ::: ... ;i ... .,, .,, 11w' - lfl 

~ 
;::i .,, ,.. ... ~ .a: 0 ::: 

f Ill ~ 
,... .,, ... .... r- r.: r c:: i.:> ... = r- .:; :;: 

•.:z •;:r i.:> ... = •,;:: - a: ;x r ;:r i;:: ~ i.:> "" .r - H ·~ = "-.v ... c:: .,, ··~ ·1s:: ,- r- - ~ ... H n ... 
~ Q "it= 

..,, s::· IS .,, ~· .,, H 
I ;.:;; ;ill ::: ... ,.. c:: IS ;;:z ,,. ·vs: ;:r i.:> a 11;::i a ·1o::: ;::i Q 11:i •l:. 

,,. 
!:: 1G .. 1 r- n -.ic:: -l'~ E ;::i 1C 

.,.... ,-€ ... 1i" ;::i I= "'f:;: -;:I ~ c:: .. ~ ... ;: 
;.~ ~ 

,,. . .,. ,- iii (i) f:, .~ ;:: .,. 
-;:i 

.,, 
;:l .,, .,. (i) ·E ,,. r.:: = •c.: .. ~ """ ;:l r-(!. .~ .!i!. .c g ;:i ;:t .... lo) ,- ;:: 'I/ ... ~i~ ,- "" .,, . i; 

-~ a~ 
.,, lo) c:: .. ... i" c:: ::: ;i ,;:: q,;::. ., - .,. 1C ;:r ~s ... II) iii' ;:t ,- n .g ... ri ;:t ~ .,, r- .. C: ;:r c:: ~;;t 

11~ 
r;::, >ii c:: 1<;:l (r, r,:I 

·•!ti ::: ;;t ~ l'I ,- ~ iii' E ... 
.f E ·t!: ... r ·c:: .,,, 

~ 
;:r 

~ ::: ... s;, ... j ;:r ... .,. C ;:i fV> ,-
(i) Q ~ ;:r s .,, c:: ... f2 

... ~ ... tJ;;: ~ 11;::1 s:: ;::i 11;:i e;: ;:r .,. .,_ ;r iii' ;:: c:: ·e;;: ;:;i ... 
£ 

.,, ti> 

~ ;i " 33 --c;;:: ~;;:z. 
•i~ 

~;: ., "2 Ci) 
;: 

f r;: ... ·~ ~ 
H ~ ,,. "" ,.. 

E ,- :J;: 115' r,:I ·& ~ . i: - ... ... ... s;: ,- 'II ... ,C .- 1lC ;:r p b ;:z -;:> s;: ;:r r- t;.t ;:2 a~ 
(;: c:: as a~ 

... r ti:. 
5 I: ::: ;t ... ~ .~ .,.. •fr;: r ;c;;: r- ...... a:,, (to C: ;:z (5: 

~ ii: 
.:; .. ;::i .,, 

fi 
,,. .,, ti> ,- ;::i f~ ~1 ~ 

,.. 
~ a; .... .,. ... p .... 

~~ ;:x r;:: 
.,. 

;.~ 
.,. .... , .. •r;:: .:; •;:r 

~ 
;:2 .,. 

~ .i ·~ ... IS C .J5 11:i iii (!;, l,i:C> lo) 

~ 
,-rs .. ;. ,- ... ;:x c:: i:> c:: ~ ~ 

n - ile; c:: i;:t ,- ,. ~ .,, 
r- ,.. ::: ;:r ;:, fC:: ;:x g .,, 

3: ... » r;:: ;:r r:: .,. - ;ill "' .,, i., ::, ;i (5: r;: ,:: ,- ;;;r a;:J ,- ,.. ,-
~ ;i ;:2 ~ 

.,, I:) ~ ;:r & :.: -;~ ¥' ;:x r -;:i tit> r !'.: r-~ ! ... r- ;:x- ~ ::: --- » ;:z ... ,-
H u!: 

.,,. a. ~ ti:. e u ;.;j .,, i;:: ;;: ,-r to)' 
.,. .... •a .,. ... r,:I .,, 
E ;:t (.) 

·t~ 
... (t> (t:. .,. 

~ iii' c:: ~ r.:-
-;:i ;::i ;:r ;:2 l; ~s - r- -;::l -, ;:r !5 ;::) ... a:> § H ;:r n .,, -~ ,.. r- (t> 

.,,. 
'ii ;;r i ;:t 5 c:: .. 

~ ~ ... ;:r s 1C r;:: .,, ~ !;.""' iii' ;.p s ~ :::: ... ;x -~ ;:2 -;:i 
;:z '(a 0 11~ (t> ;.l;; i3 ..... (t:. iJ: >v;:r ;:i 

~ 
... 

~ ~~ 
.p. s;; .= a"' .; ,a~ Q .,. .... 1'( ·is:: l!i:: ,,... ... ,-

6 ;::i c:: r ~ l,i .,, it.~:? r- e; 15' H .. ;:r •s;: l ,- ,- ... H (5: . .,. 
r-

~ i1! ·~ r;:: ;a ;:r .,. .,. s ~15' •s. r;:: (ti 'IS ... C .§ ;.~ 
... :; ;:2 i;:i :r -;:i ·c:; r ;;r H ~ ;:p (5: r;:: p "' f;;; ~ ::: ;:t aE s · ;:r ~ g ~ l,~ 

0:. ;; - ii; ·E C"" '1'2 
,- r-

~ IS !ti• p ;::i ... .,.- •c: ::: ·a: .r <ta -M' -- .... ,,, ..,. 

;;:z '=' 
tc -e 

l,~ ;; G: a: 
£ ~ .,,, 

-oio et e !!!Pt 
aa ;ill 

~ ~ 
s: 

(ti ... 
ii: -..; 



,~ .,, 
t.l <: 0 -~ q ... 
~ "' ,,. 

C 

"' 
,.. 

~ 
,,. C 

"' ~ ~ ,.. 
~ ., ;; I .s ;:i 

fD ·w,, •·r ·:- ,i ~ ~i ~ I I ::, ,,. 
33 ill 

;:, ,,. 

ifilJ, 
? 

i ;,; ,.. 
t;:; 

5 Gi 
·;:; 

~ ,..... 
I':! 

{C ;:; .,. ;;:c .,. "a ;;:c Ii) "'° ~· !: ,.. ,.. r.:i r "'"" -~ - .. ·10 GO ... .,. 6 ·r;:: ·1;~ "7 -;; r.:i .. ~ r;:: ~!i r.:i ;;: s -~ t;;, 
-;:i (.) 

~ 
... .,-.,, ... ·ic r,;• ;: ;p r;:: ... •l;; r.:: r;:: .,- "la r.> '"::.: (5: .... -~ .,... 

;:;, -;:i $-" ;:; € r- ii"' ;;:c ;::t 
.,..,. .,..... 

;::i u ... 
If' it.• (.)' .,. .... ;::t ~ ... ... 

i3 ... .,. ·;o, r;;: •• r.: ;:i ,;:: ;::> c:: ("" 
(.) t;: ... -;:i G' ;p• ... ac;:, GO a;;:c it. .... ... .,... ,-
~ ;::>' g$ "'E IF> .,. .... ;:: ... ~ 

,.. .. ~ ;;: ~ r.> .... ·,;:: r .,. ;;:c r.:: 
c~ "' ... r;:: 

~;,; r;:: g..: ("" ;; ;;:c ;:; ,- ,.. "JG -;::i r;:: ;;:c ~ ·:::: .:, 
4~ 

.:, I'"" ·e ,-.,. r ... (5: r.:i ,;:: r ,,., 
ii"' 10 er' ,-

i: 
.,.. .,. 

(5: ,;:: - -;:i .... ;::t .~ 0:.-
r;;: 

G: c:: .,-
lt, .l! .,... •;;:c .l?; ... - 11 ;:::! ;;:c aa cr (ti .,. 

,E ,- ,- ,.. p .~ ·;5, .,. 
~ 

~ r r;;: ,;:: cr-
1? •it. .,. 

E 
•lt, .,. .. r., Ii) u ... 

l~ 
;;:c r.:i i:;: r H .... g C ·~ ~ ....... ;;:, ::, 

~ 
c;: si:.: Cr.> i;:: .... "" 8 ,~ · f -;:: ry ;::i c:: .,. 

t;: 
.,. .,. ,.. ;::t 

~ ~ ,- r.> .,. 
C .... 

~ ,- (.)' r;:;;, ;J' (.) ....., r ;;, (t. ·.:, -~ -;:i r;:: ;;:c ~ if' ;;:c (;: to ;:i r., .,. 
;;:c a r "' :2 ,;: r- r., r ;::t (!;: r •E (5: ·:::: .,. 

·lJ~ .,... ·1G ... lC 
(5: 0 4C ... -,,. 

~ 
;;:c ... (;) ;:) IO ,;:: H -.- ('I ;t f ,- ;: r "';::> ;;:c li;; r -;::l ,.. ,.,.. .... .... r.:: r., ... ;;:c .... s ~ •c ,- (!;: (.)' r- ;;:c .,. 

;::t ·i;: .,. r;;: ;::t r.; C .t: ~- ·~f:; r., 
l~ 

... C ... 
~ sr:.: :::> ... ,,..., •;:r ;;: ;::i (t. 

f,,.. i= r;: ;:I ,- ;:i 
? r;;: .. ~ r 

Ii) 4~ iE !!5 r-C c... C: 'E r ,,_ 
r 1G ... ,;:: -;:I ;x 

l~ 
r;;: ;:; le. v-' ..-.. • s=- - r;;: ~ 

,- ... ,- .,. 
~ I~ ·~ r., r.; ~ .,. .... ·•;2 ,- r ~ ~ ~!: ~e. ;;-- ·lt, ;:I - lC ,;:: r;;: e;: ,,... ,,... --.,, ,-

C 
~ :ia ? ;::i ;::t •E 10 ;;:c ;:r a.;::: ;:; c:; ... r .,. 

:E ;r r., Ii) 

"' •i= JQ 

~ :;: ... Ge .. -~= ,- ,- .,... ,- ... .u r., 
~~ a~ ;:i p ;u ... ;x - E 

.,. .., ... l!i'. r ._.. ·v:;: ? Ii) r .:, r.:: r ;;:c ,- 1s ;;:c ;; ;;:c I!>' ·lJ;: ,-
ai ... ~~ ·:::: ,.. :::, ;;:c •s ;:) r., G' . .,. r 

r- ;::> ,;:: r- ,-
r r-

~ ;:: ;;:c !9 c:: cc:: ;;:c ·•;:. .,. ... Ct:;; ..,, .,. l0 c;: .,. ;::i Ii) !• .,, .,. (t. H r- ;;:c l0 ii:. .... 
-;:i ... ,;:: - :;: r.,• ,;:: C' H ~~ ·c:: .:::, .. ,- .g lI: § .,. 

tl'2 
.,. r.:: ;: l;:r ;;:c ·:;: •;;:c ... ;;:c ;::i ,.._ a, - ·.:, ;:i ;;:c .... ;::I .ia ,,.... :::, .... ,... . ., 4q;, ~IP' ;;: .. lfO r., r., 1:: r ;:: ,,- a ,- ~ ,;:: 

:::E e •tt. 
.,, 

;i ;r r., 
.,. 

r- it. ,.. 
"~ 

-;:I -~ ;:;, •i;o a.;;: _;:r ~ ·E ,;:: 
if' I.) le c:; ai c:; ... -~ 0""" C ~ ;;; ,- •;;:c ~ ;:z ~ 'l<;l G> ? ... .,.. r- (!;: 

(ti ,,. r.:: » r- ;p 
~ ? ,;:: r;;: er; 

~ ,;:: •• p ... r le.• --;::> 'lei< r.:: r., c;: -;:i (;:: r- "' .,, <:: ;:z •r.:i .... ... 0 -;:I ;;:c 11:. ,;:: ,;:: ·~ .~ .,. 
r., es ;;> r.:: ;:z (;> ;:)' -, c;: -;:i C ~ 

lC• ... c;: 
~ ... ~ r (.)' Ii) -;:i ;: ;::l' .. 5 -~ ~ .,. ... -'to ;:z -r.:: ;;:c ;:::i .,, r.:: ~ i:;: ~ a s: ,.. 'tS ;;:c 

.,. ... .~ ;:? r ; if' ;;:c ::: T.''10 r.> r., ,-
.(!;: 

,- c; r.:: r- r-
1'~ r.:: ·aia g r.:: ... ;:? a .,. 

IP ... ~ le;:, r ·i:. 
~~ 

r ;. 
lo'~ "" >r,:l c;: 

;;:I aE .,, ,-
;::t (!;: ·it. ;:? ,.. ,.. .,. r.:: r;;: 10 "la ("" ~ ► ... ;x ... .,. ,,.. Ip 

4t. ;::t 
? ,;:: c:; r.> ... .,. .... :::> '(C ·~~ -;:: r- -~ .... 

fi ·er.: ,- ,- ... --;::> (P r.:: c:: .,, 
c;: 1G i;: ... "" ;r ;:;, -~ ... ;:z r., r ::: V> ;; ;:i ;::t c;: ;;:c ...... ~ - ti:. ,- ... .,... ~ c;: ,,. "Ii~ e ... ... i; r 

°' .~ ;r ,;:: .,.. 
l~ 

.,... 
~ 

,,., 
l~ 

,- ;:i c:: r.> ;;:c ;:i ·~ ~ ;::i r;;, ~ .,, -~ l0 ,!iJ. C 
,,. aa 0""" ·~ l~ 

r., .,. '"::: ~ 
,- .. .,,. cc:.; (:. f C:: ;fl t;;) 0""" r., 

Ii) .. ~ (:3 i§ •• ·it. iE 'ti;:l ... .,... -.-C C C'"' -;:i lI: ;x r- ... .,. ... .. 
(5: ""!;: .,.. :t 1i: to 0 H ;:r' if' ,... ,- r- ,- .,... 

l;:l: ;;: c;r ;r ,... ;i 

~ 
·v:; ,- .,. 

11:. ill r.:: J<z r.:: ,;:: ;:i: ~ IP ~s ,;:: .~ c:;:: r.:: 0 ;i:: °'le r- '(C ,,. u ·§= (i) er; (5' ,;:: ·E r ,-
1? ,;:: - ;;:c ;i .... .,. r - ;:i ... u ("" ;; er; a1 is ? ~ 

.,. "';:J -;:i ;;:c ;::t l!i'. r;;: ~ ;:z• ~ 
(t. ;::t .,,. "!'! :;:• 10 ·~ a ;:z := ~ ::: Ir- r-

.._, 
.;:: (P ;i (!;: ;r ;;: ;r .,, 

"' 
;u (P --~ l0 .,. 

I'""' r r- ;r r- .... ;::t 
~ aa » .::, r.' i? r.> ,- ~ 

... r •r.:: ~ r 1'(!;: i? er; .. )~ ,;:: r- .,. - ;::t 0 e r :;:: l0• .,. 6.' i;: .::, .,, - ~ ... .. ;;:;, g .. ~ ;:i c;: r.:: ·,;:: ... .,, .,. ... ... N ~ r- a c:: r- := 
"~ 

-;:, •; ;;: r ic. .,, r ,.. 
;,~ 

r- ;:z •:;;: r.:: Ii) ;:i ;:z = •i;: ;:i r c:; ... ,.. 
s~ 

(.)' ,.. t (P 
4r::;,i (l:: r.:: ,- ,-. 

5 ;,: ... (P ? ,.. (;> ... "l0 ;;:c ? if' cE, (i:) ,- .,, ;;:c ("" r., .,. , .. 
lt.• I.:: a r ...... 

0""" ::: r;:JI' ;2 
ill -;:i Ii) ... ... c;.: "'? .i:: 

,- c:: ~le 'i= c:: r.:: '(C -;:i ·, :;;: ;r c;: -r.0 ~~ 
c:; aa µ £ ,- ;:; Ii)' 

'li ;:t .. .. :; c:: ;2 
H (t. ,,_ c;: c;: 

;;:i ;::t ;:? .g r ;:z .::, ;;:c ;;:c ;r .,... 
Cr;: a.;;::i ? ... r- ,,. ,- ,-

;:) ::: Ir-,...., '(t;• -;:i :;:: r., .~ ;r •• 'le l0 
!~ 

,- , ... ;2 
,- =· r l0 ;i ;;:i .,. 

~ 
.,.... ,,., 

(!;: ;:? al (t. r ... .,, 
c;: ... s: ~ ::: •E 

.,, 
(!;: .... ,- .,, (!;: 

.,, -;:, r., t;;) ,- ? .,;:: ·~ ,-

~ C: ;;:c ~s ..... "" £ u .:, 
~ 

r.:: ";:I ( t;;, ,;:: .,..... - (5: ~ ;;:c 01) ·t~ ;;::,: r .,, 
r . .., ,- ,,- •§ ,,., ::: r;;: r.:: .... 

~ (;) r.:: .:, a ;;:c r- ~ 
.,, 

;!: ;;: ry ·-;t r., ::, ;;:c r., 
~ 

,.. It. ... 'i if' ·~E r-, Ge g \"f2 ::: r ,- ~!!: 8 •,;:: ·JG ('I .;:: ·Cl0 ::: .,... -;:i - ...- ;: 1';:I iS: ::: •,;:: ~ 
;;i -- -- -- ~ M ,... 
N 

-i ;:z s ,.. 
~ -( ;; ("" I (:) ~ 0 N u .-,:z aa 

I ·11~ i:;: g "7 C ,- .; 
~~ ,,., 

-~!cl i? 
c5 t; IC." ,.; 

~ a ;:i: 

~ ... (I:) aa ,.. ("'& C .. IA Vl!" ,:; C, C i; ,- i:;: I ttJ (:) (II) ;i:: 

"' ~ r.: .; ? 

2- 16 



·~ 0 

·!. § .., 

I "' ... 0 ... 
"' C 
•i;; .. 

~ £ G: ... 
VJ 

., 
;;i: 

.;i .s ;;:i 
~ ~s = C ;,; en 

~~ 9 ;:, .. 
-;:I 

i ~ ,.. 
,:; 

~ 
t:! ·~ ·s I.> u •• ..,, 

;::i -~ ;::i 1E ;:2 ... ;:r 

~ 
a!' "lie g g (;) Iv,, ;I .... I.> 

,... 
a.E 

... ,... l\~ ir ,.. :::: ~G= .,, l\-:; ,:: 
;:r 

..,, ... ... ;::) ,.. - I.> 
,,. .~ ,... r ,...... I.> c;: !IX ,... ::II r.) I.> ;;, ,... 

~ •i::. i= . ~ '/I' r .- ;::i ,;:: "ila:, ;::) r;: .,, ;:r ;I C"" :e ;:i i;:: (';! ;o .... .- ;:: ,... ..,, 
(i) 

~ 
g. r ;::) ;: ;:2 - g ,;:: ·;: (;? ,,. 

~ .,, ;::) .,. ;',;:: ... ,... 
;I .- u c:: -~ (P 

~~ 
,... ,;:: ·vi;: c; c;: cs• l\;7 H ,,. - a 6 :.: ;;;t lt. ;::) aa :.: ~ 

,;: .,, n .~ er' ;::) ii> e a> 
·it. 

.... (;:) .,. ic (G 
r •• 5 .~ § s~ ~ E ? r -~ ,.... H ;::i ':: .,.... .- ::;: p ;:2 ;;:; r ~ °' r., ;::i (G ;::i .~ ... ~t:;;l 

.., 
l\!:: ;;, ,... ::: C3 ;:r a;: .-(""" ... r 

-;:i lt. 
aa .... 

r 0 lt.• ;::) .,. 
;::) ,;:: C"7 (.) c:: ,,., lt. ,;: 

~ ,;: "' a ;: .... ;: (.) .- » It:. 
.,, ... ;:i ;;:2 c:: ;:r -;::i ... ,.. 

r .,, ... r .,. ;:2 .,, .,, 'II"' Ii) § iE: C .-

~ 
&;: ;:r r '" ... :.: ;:i c:: (""" c;:: ... C"" "7 ,.. ... t,:, -;:I - t~ • .- ·i;;: (:) ;:r c;:: .g ;:i - ,.. ~ f' ;:r C"" ? ,.... r ;:i c:: lt. .,. ·~ r .- c:: ~~ (> .,, •i;;: ·vi;: 

8 - ..,, .... ·v~ i3> (P 
.,, 

;:r ;::, ti:.: ~ va ,... 
lt. C"" ,;;: ;:r -;::i 

>;::i 
.,, 

a c.: ... "c! - I.> .~ ~ 
,... 

vi= ;:i a ... ....., ti:.: .... i;;: "'llf .:, ;:i ii> a;: a;: ("' ~ ,;: ("' .,. ;; .... 0 aqi >r;:; ,j:. 
a, ;:i - •• ,;:: •r;;, C"" le ,.. a;: 

(i) c:: ... c;;:; I: -;::i c.: ao ... ";:J ·S. ... .., 
;::i ;:i ;::, 0 ~~ -;:I aa aa ... .,, 

i;::; >i§ Ctt:, N -;::i c:: (i)' ... ),.i::• r., ... (G c:: .,.,. 
0 ~)~ C.) a: ;I ;:r ,., H :-;::i .,, .,, 

i= -;:, ;:2 5 - ;:2 ;:r ... ,,.. r-
(;:: 

a;: .,. 
e ("' 0 ~ ;:2 r;;;, .,, ;:r a;: l:. ;:r ;:r Ci;. ;:2 cc; (i) :.: c:: - - (G s ,... ,... 

~ 
,... 

;;:) ·S, .~ t'f'2 ,.,. c:: ~ ;:: ;:r ;:: r ·0 ,.... 
;:2 ·t;: - i;;:• ... ;;:) ce ,... c;: c;:: (i) 11:;::> l\i 

r., ;:l c:: ;:r - •(G ... sc. ~ a;: a;: ,,. ;:r ;::i ,... s• (G ,.. ,... - ,... ;:2 :.: ,;:: ;::i ;::i ... ;:r ·~ ·;~ .- ,... 
(""" 

~ 
... .... a;: .,, 

t;: .,, le 
.,, c:: c;;: -~ (:!• .... cc;. a, r.:: ::;: -~ £ ;a:: -- c:: aa ,;:: ,,,. ,§ ;::i Ti;! :.: ~i;;; ~ 

,.. >;:r •;:r ;:2 ... H ·~ ~ 
~ C"" C"' ... a;: ... r ;:i .- (G '(!;: .,, c; ·s ~ ~ - ;;; c;:: r;:: - r;:: •ta (P' - ,;:: ~ ·ii;: - ·ilt, lG '-' ... ,... 

C r ;:2 ;:2 ;:r ill,= g ~ ;:r ;:2 a§ ·~ .- .,. ~r;: ,,.... >;::, ,,.... (i) r--1r C: ,:::: 
2 ;:r -;::i c;:• c;:• ;:2 It. ,... . ~ ... .,, 

C: 
,..... ... ... (i) a;: •fjii; .- I.> i=:• .::, ,... ,... ~ !: -;::i ·~ ,:: ;;, Vi,! 

.,. 
C"' r;:: ,;:: (I,. .... ~. c;: ;:r (i) 

:;:J ·E ;;; ;; .~ .:::, C«:, c;:i a, ... ~~ -~ -~1'::; r;:: ~Zi' g ~~ or ~ c!i: ;::l ;:r .,. .,. j: ;:l (!;: ~ r •(!J: '"" ,,.... 0 (i) .... ,- • i;;: ;;:i := ;;:) Cr := ;;:) (G ? ;:2 c; i ;: r.:, .~ (!J: c:: ,... C"' ~ .... (,) le. ,.. ,.. o\(a .,..., - "la ;;::i .(G ;;:) '\t. H ;:i ia ... c;: .. ~ ,r;:: e ~ ;;i: ,-
),~ 

l-.?:1 ;:i ('; .;) ... ·t"ii: -C: --~ ,;:: .,..., 
'7 

,- .... fi .~ ;:r i:::i -;:; ~) ;:r ;:2 ;n := ;;:) .,E G: 
~ ~ c;:- "I'~ ,;::: ,.. .,. ,... ;;:. ,.. '<I' .~ -aa C .... •li:, ~ ;:i; ,... ;:l 

,,., 
'" e ,.. 

:;=l ;: '7 ;:i (G ~ := c; N ,,., .~ ;.ii 
C ,.:> ;:i C"' ai ;:; ti) r-- ,;:: $,: ·cl= ,- ,- ... ;:r r Qt la .... ~ 

.,., 
"l .,,. .,, ;:2 .,, G: ;:i ,... ... f,P N .,., H Ill ;:i r r.:: al ,-

;:2 :.: €.' 
r.:: ai ;:i l!;: N 

a;: !:: Ir;:> s: ;:r 
~ .;) (.) 

~ 
,.. - ig ... •;:i ,- r ::: "f (.) ~ C .. •• (i) s 't::. ;::: 

!~ 
'(ct> ;:r ;: ~ ,.. ... ,:::: ~ ;~ := -~ -~ ,... -;::i ai (a C ;:r .::, ;: C .... ·s .. (i) t(:. f' 

.,, ;::i ;::i ~ ~ ~ C r.:: r.:: 
? ~~ .... r.,r ~ I> 

.,. c;:: ;:i r 

~ 
.i:: .. 5 "'::..: 

.,, 
0 f-3> ,... 

!C .... .... (i) ,,. .... -~ i.3• ;:r f' I.> ~ ~ c;:: ,,. 
.i ? - a,;::i ,-- .,. :.: IC .; ,.... 

rc := I.> ,:::: ,- a;: •;:i (P ;:r ? (i) ,g a: ;:i r.:: ·li:, ""!:! .;:; p ,;:: .~ - ~ (""" C!? ... .. ~ ,,,, 
~ ~ .,... .,. ·,i;;: .- a" H 

.. 
'<I' c;:: H 

;;; j .- ,,. 
.;::; ,-- ;;:) g g ;:2 -~ •• r.:: ... a ... ,.. 

~ ("" 
.,., .. ~ . ... ;:r ,.. 

(""" 
H 

tr, 
-;::i G: ... •• (P r.;:: ~ -;::i oz ;:i -~ ~~ l:. ,-

~·~ 
;::i ... 

j~ s~. s~. s~. i,!2 ~ ~ ,:::: ;: .::, ;: 
~~ ... (i) 

.,3. •c; r- l!;: .... ... s ;r l\.,.. ri .,. ;: ,i=> i3• ·[ 
;:r '7 r;:: a;: ,-- ~;: ;: (G 

,.. (!J: '7 ,i=> ·~ 0 a r,:, 
;:r 

,.. r;:: i;: ~ ,- C: (,) ~ ;:i ;:r ~ ...s ("' 31;;::l r., ... ,,. 
;::) ,--

~ ;:i f!:. (!:, ~ c;;; r 
ij ,-- - ,... •<:> .... .... ,... ,- ,- ,... ~ .,, 

r.:: ;:. := •• .,. ,... ;:l -;::i (i) .,. .,. ... ... .,. •i;;: ;;:t 

~ 
,... is. C"' "' c~ ,-
C ;:2 ,.,. p 

~~ 
... ·;;; ;l: ;::i .,. aa •i;;: H •• aa ~(!;: -.~t; ;::i ;:i -;:I ~ r c:: ... .,. ... .. ~ cqi 

,- ~ --:.: ),C"' .. ~ 
.,. 

C"' ;:i; ;;:. 
,.,. 

;;:. ;,: ;;; ~ (!J: 8 G: C"' C"' ... .... 
? t;:: ;:2 G: - - - - (;:: r;;;, ,:::: ' 

,,.... Cs;: ,.. 
§ ;;i ~ 

....., 
G' .,., 

N s -i ;;i 
-i ;:i 

,.. 
~ l"' 
8 I 

~~ cc N •• 
I 

- l1$,: (> g 
"' !: ,- .; ~~ ~ ,-.. ,... ·c~ r- (:) "' G: ;:I ;: ·i.: 

~ s: ~ 
....., 

aa (" 
~~ ~ 11ll" 

I Iii (> '1:11 
(:) :.: 

~ I: 
-;:i 

2- 17 



•"' 8 .::: .:; 8 
~ .,. ~ 0 

"' 
,.. 

~ ·~ C 

"' .... ... G: ... <l: ,.. 
"' <, ;; "' .s ,;; ;;;;i 

~ 'i (:) ,~ C 

~ ;:, ilil .... 
-;:I 

i ;: ,.. 
~ 

§ ;;:i 
·;;i 

~ -
!':! 

(t. n (G C 
il~ 

~I 
c;:: c:£ c;:: ,-

;:i u t;:: ;-i c;:: :::> ... ,:I" 
il~ 

;:l" - ;:r ;:r ;::r ;:: c;:) 
("' p 

("' 
;::r :::> l!5 ·le, ic• ~ 

,.. 
· ic 1';:l ;:t ,., ,;:: 

C i;:; 

•a~ ~ •c: c:;, 
ilG:; •;:: 

(5: "'l= (5: ;:. (5: (!;; sg IP ,,.... 
•E 4C.: ~ (G ;:r (,) ,1;:f ;; cg ? 

,... (G G:) 
-;i ;:t 

.,. 
-;:::i ;::: ;;t ·C')G .., ,..... .~ ;;t .,. (,) ;:r ,.. 

C"' .... C ,,. 
.i.l;; ,- E ;::: C i;: •it. C"' C .,. 

(:) 
.,. .,. c;:: H ,.. 

ii" (,) t::> .,. ~ 
(.) ;::i 

G: 
,,. p I,) ,~ C 
c;:: -;:) t::> ;:t ,,.. I,) ;::r ·;;i ?(:) ;:t ~ "'~ 

I;:: ;:z i5 
~ Ii=' lC ·;::i H ::: 

·& ;:i 
·& e .,. ,,.... 

i:z a (5: Ii=' . :;; .~ t::> ;:r ;:) ... (;> 
~ ... i:! G:) 

~~ 
l;;t .... ,.. 

,;: ;:r 
~ = .,. .,. 

r ;; ... ('SC c:: -;:::i .,. -~ c:: .,. ;:i t::> ;:i •2 t;:J' 
,.. .F t::> (G ?' ·~ ii: ? ... 

}~ 

· "(C .- --;::i c:: ,.... ,.. 
lo)' ,.. C"' .. ,,.... 

(t. I'; (t. .. ,,.. ;:i 
;:t C it. ·1(. C .,. .... .~ (!;; 
C"' - ,..... C"' ,,.-
l;:.i 

11,: .g ;:i ('SC <l\tr, c;:: i= · ;:z 
~ c;:) t;:J la ;:,: <II(!;: (G .i.,s: C"' (ti (!;; 

... ,,... ,.... .... ·~ -s: ,,... Ci: ,,... le .. ,,.- (!;; ,;: ...... 
"" ~ 
C: ;:r ~;:t •• (.) ,..... .,, ;:r c::: ;:: ;:r ;:t ,s: H ~ ;: ;:r ,,.... ;:r ~ '""" 

(t. ,- •c::: ;:r 
"'5 

0: s ~ 
,..... (,) ~ ai: ;:: ,..... ,.. ::: C"' (" .,. ,.... .~ (" --;::i •,;, .("' 

~ .~ .,. 
-.;3 c;:: H ~ 

,- .,. 
r.:: ~ ,r::. C ;:i C 

"'~ •c:;:: .,. ,.... ,s: 
(.) 

,..... ;:: i:: ... ;:t ... ... ,..... •:;;; ;:: ;:r ;:r ;:i ,..... ? ~il •:;; It' t;;, ~ 
(t. ;:r i= ;::: C ... ~ 

... 5: ~ ... 
;:, ... ,.... ;:: ,..... Ci: .!: 

"" •E ,,....., ,.. c:: /;> ,;:; (.) ;::: 
,;:; ;3 ;p '11;:i ,..... ~il ,..... ,;:; ,- •,;:; (t. ,;:; ;:r C"' (.) Ii; "" 

,: •• .,, ·;;= c;:: a! -;:::i ·~ ,s: C"' .,.. 
~ ~ ,... 

(" ,.. (.) C i Ci: p ;: (t. ;:r c;:: IP' ;:: ,.... u - ,,. .... •:;;: ;:I' ;.ii '";:I .,. ,..... )C;;• 

~ £: Ii; (5:. .... t;:t .,. ,,. 
;:r ;¥>; ,- ,;:; - t;;, .... ;:r ,;:: "'::: C ~;,~ 

;:r e: lC C' •tt:. ,... ,.... ,;:: ··~ C"' c:.: ;; r.) ;:t .. ,,. 
C"' ,,.... ~;;:: (.) .,. a=, ilil IP ,,. ... e;: ·it. 7!" 

il~ ;;i (!;; 'V!fE ,.... Ve-> 
~ ;:i 

.,. .. ~ .. ; (t. • i;: ;:r s il~ 
?C.~ 4C.: ·.:: ;:::i ,;: 

(G t::.: a ,..... ("' r.) 
~ G: C .,. ;:t ,;:: 

C ;:r ··~ ;; ,- r.) ? ...... I~ ;:;: ·ab C: • (ti ,,. ,;: .... (!J: c:;, IP ,..... 
;:i 

IP r ,;:: ,,... ;:: •2 ~E ~ 
,;: •;:r s IP .,E ... •t;;, (ti ;i aa ,s: ... :;:i ;; •• I;) e: -4~ 

r-;::: ? (t. ;:::i ~;:i .,.. t::> r.:: ;::i :a ~ .,. ·cl!::l l· (t. ... ,,.... ? :.:• ;:r I:) ilil "'"" (" (,) -;::> -;:i C (:) ;:i ~ ... ,- ;:: ;; ·c:: c;:: ;i: H 
111::J s ,,.... ;:r ;;t ;i: .,. l':'.: g ;:r t;;: ... ;::: 'n2 it= r.:: 

"" ► ,,.- -- .,. '8 .... - il~ 
;:::i .,. -,tt. ,.. ,,....., ,.... 

~ 
.,. 

C "" •• ;:l 
(.) r., C"' 

a'!O ;l · (,) ,..... c3• r.> c:; r., ... ,.. 
"" -=- C. 

.,. 
,;:: C 

'li ;;t ;r .,. 
C"' .. ~~ C ,;:: (C5 C C ... 

(C 0 .,. .i:: ,.. ;;::i ... .... ,;:: ;:i• c;. -:r: ~ 
.,. e l/ltl> 

~ ·it. .,, 
E •;:i-

... ... IS ;r ~ a§ ;:i (;> » ii=- (!;; tu C. 

~ 
.t a~ -~ "' 

.,. ... I;) C ;::: ;::i ,,. ... ;? 
;5 v~ ... 

~ . :;;: i;:, ,..... .... ;:t 
~ ;:; 1? i= <;: 

? ;i: c:; :~ ;:i ;:: .,... ,.... 
Ito .... rs ~ ;:I u ~- .,, 

lt: ;:I ,;:: .,,. •,s: . :;;: ,,. C ;; 'g,3 0 ,-
il"" 

,,... 
;I: .,. » .. ~ii lt: r.) --~ >E ;i: - Ii; ·,;:: ·,;:: ... » .,, 

~ 'I.a rs. .... ... ,... ,-C 

l~ 
(G ~:: ;:l ? ~ "'i 

,.. 
·ic- ,;:: e ~ 

l:, cc ~ ,,. - ;:2 H 1=.- .;;: ,: ~;:t 1l" rs. H ;:I ,..... - ;:r 
~~ il;5 ;r .,, ,,... ,;:: 

C"' C lC a (;> ... 

~ ·;~ 4S cc -;::i •il H tu 
~ -1~ 

... ;:r 
,.. ,;:: - ;;,, 

l~ - ,.... rs. i;:,• "' .,, .... ... t;: (G .., •• :;: ;:r i5 · lt, c;: -~ )~ 
;:t C"" 

(ii: ;I: lC .. ~ c:; ~v~ (" .,.. :a..iv-~ ;:i 
,,.... 4C::: ,,,. - (t. ;::: .,, E ., ('SC "" »i! ~ •• ... a; 

~ i;::• 
~;:t ;:; ::: ;; t::> ,.... r.) "f~ 

,.... r., ,- r- ,,. (G C C C"' ·ie a .. ,,. (G 
.,. 

,;:: ,.. ;:z; ;;:z• ~ ;:i 
l~ f I::. 

.,, 
It> C r., 

l;r 
H 

~ C"' ... lti H ,..... lt: -;::i V;:;! ,t;:z (;: Ito r., ... 
~ C: ,;:: H .~ -;:i ,p, ;r 

iii ';:i "' -~ ,;:t E "':.: ;:I ;:; ;; t;;, ? (5:. 

"" 
.,, (t. ;:I ~ If' i:;; r- .,... t;;,, p; 0 (" ;r r.) 

s: .. ~ -~ -~ .... 
a~ 

r- ;£. r- .;:l :E (" ;:t ~ 
,.... -~ ,,. 

'n2 
[t. ci ... -;:::i •:;;: Ii; Ii= 7!"' [u ll. C. u ~ t::> ,-. 

§ ri ~ ..... ,-. 0 cc "' N 

~ ~ s - ;:; !2 I a.: a: 8 N • 
I --a~ G: g .., C 

~ .; ~~ "" ,..... 
~ • al:z ,.. (lo) 

I e.: ;:i ;i: ·i;: 
► ~ 

.._, 
•• r> ~~ ~ ~~ !!l 

G'. I i:z (I:) (:,) a: M i:z 
"<t ? 

2-18 



119 

ii: ... 
G; 

5 ', 

;;;i 

i 
~ 

"';:I 
::: ,.. 
,;; 

m '11K ll~ ·;,. ·;i ;a .,..... ,...... 
' ' I 

.. .. - -
~ 

,-... n .,., .,. ·s •~F (ti) -~ ::, ~ N c:: . ·T ; ,.... 
1i';;) ... ' ;;:t t;: ... ;:r ~c:: ;:i "7 
"<? a: ,,. 
u (;:: 

.,,. ;:. r;: ..,. ... , G) ,;:: --;::i c; . ~-;:i -.•~ .,,. ,,,, ... ... ;/)/ 
(j,) 3t;; 5 ;;I. ~s: 

!~ 'll;i 
,.... 

;:: ... -2 ;:r. ~ ~ ,.... 
~::;i -;= 

~ 
~ -~ ~ -;::i -~ ~ ·1:-: ~ ... "" ... r"' ,;;, af ,.. ,... ,,. (;:) ·C ,;:; 

ii= . ~~ GO .,. '11.!-= 'C;i .... 
~ 

• ;f. a~ ~ ¢1 ;: •'(I:; 
;> s; ;:: "1il,: c;;: 'If: ~ '(C; ... 

~ ;:i ,:, -- ,.. 
'~ . ;: "7 <G' ·;5, •:;:: ~~ ,.~ '"? G) ... a~ ~ .·;;.; ;I .... a II:$ "' C ~:; C, ,;:; 

,.. 
i3 ,... 

t:) ,,. 
,;:: ·11,:;: - ,;:; .,. 

. .,2 ~ ~ ·vi: ·~ ;;;:.. ... ,,,. ·("' 
~~ .,. 

;:I! .... .,. :,: s ,::, . ~ "' ,- ... 
ll'!: n ~~ ,,. .,. ,,. 

.r ;o ~,,. 
~ .,. ii. .$: l"" (G (I. cl ~ ·;,. r ::. ,:; = ·~ .... .,,. 

~ <Sl i 
,,. ... 

~ ;;:t ~ 
·;o ..- ..... ,...... GO - (P 

J ' ' 
.,. ;z u ~ ~; ~~ .r 'It> «> 

)~ 
;i e 

~ § 'cf" - ... '01,C le. lit: 
;::i 11,: t;: 

i ,r ~ lo~ 
,.. 

~ • ~ ri n 
'7 G) "lti ("' 

,.. 
11(.) (1;: r., ... a ~i; ;z 4~ lj;! .,,,, ri » ;;:t .., = ... ... .,. G) ,: . 

{i.. ::) H ;i " ("' £ 
.... 

~ -~ -i': it. 
,,.. ·~ ;o ·E ),~ 

(\'.ii G"' ;:, ,11, ... .... ;;:: '7 1l'2 ~ l.:Z ~ tF ... ,,. -~ ;:i '= Ii') G"' :::)" ;:i i;:; C"' ,;: ;: l;:i. ::> 5 3;:t. ll.l'l ,.. ... ... ,.. ;;; 
~ 

;:, .;. :.: ·g := r,) ~::::: "" ~ ,,. 
;: 

~ · 
.,. .~ ,.. ,,.... ~ ;::) lli: ;i . .,. ~ · ~ 

~.,. q ·r- ... ,,. .,, (!;: .,. 
'ID . 

~ t,:; ~WC ~ ,"'f~ ~ ~~ - I">< 
~ .,. ;? ,;; . r "ri ,.a sr;;z "7 '(G '7 ,;:; 

G: Ii) t-' !2 - ·;:i G) ;lr g 'I'-;;;! 
.,. 5 ii-· ;r ~ -~ 

... C"' 
"'II~ ~E - ;;:t ;:, ~ m; ... 1;: e --~ ,,,, c it ;;:: )i <"" .§. G) 1~ '-liS ;:l .£ ,,,, -~i= r- s ·a iP s_ ·t~ ;;;: '!!ill> ·,;;: ... 

a,, ;I , . .,,. H J 
,,. 

~ 
.,,., . ~i=, ~ ~~ ::::: ;:r. l';:j ;::. 

'!!i~ 
"'1~ - ~ 

.,. .... ,... ,... - ;:r "tJil: g;, -;::i ... t;: ... ~3 ,;:; m; i;) ~ ri 
3~ 

.,, ,.. 
119 

~ -
~llfl: ? .,, 

IQ ..- ;:r 
C. C i:;: ";:, ,.''!!iji; <£ ,,. a ~ (' ;:i 

r "' ~ 5 s .0 ,,_ oj "'r ~ a: (';> 
;I' t: § t§ a ;: ·;:r ·s ;; 

;i ·vg;: - '"' :s:: .... r ;;t ~ 
... ,= ~s ~ - c:: ·r.: ... 

le .... 
~ ;i '-;:I r- ~ i;::l ;i ~ 

~-~ .i.j c:: iii ;;t :.: ja) aa 
=i ";:~ G:: s 'II:,: .,. 

i;::- "'~ l:! ~ r- ·i~ 
,- ... -~ ... ~~ ;:? ;:: ;; a~ a 'G> 

~ 
Cl: 

i: ~ - oe ~ ,; ~ <" ".11,ji; ,,... a ,(i) -;,. ... i ... ·~ ~~ -~E 
;;) 0 ;; '2 o: • l~ 

~,F .,. r- iii c;; ... "' a: ... 
"'· C: .- to: r--· l? .g: It. '11=1 "" - ti> ... •e: ti> ~(0 ;;; 

·s. ;x ;ill ;r "' ,;;: !E ... iii r ~r: ... ~ I;;? ;:: c:: ~ ? ; >e ii:: § "" r ... ;) - W• ,,. .... .,, 
•,:: 

..,. 
~ c;:; lo) .,. 

i;:; (0 QJ: ,.. !9 ..s ;:) iiP -~~ 
;::l .,. ~~ '.lt, 

E ~ c:: ... ... .... ... c:: I? ;B :t ~ "' ·t.;;: 'E e n ~ ~ ~ <"" 
C!'. ;i 

~ 
;: .;:) "Vi ... ~ a r- (." 

~ 
.,. r.:, •c:: ~ - ~ .$! ,., "'0: er= at ·s: 

~ R 

;: ' f ;; 6 ~ ~fr) ,,., ; ~ ~ •a se.: 
11 E r-y,, i ;; i ~ ,,a ii •,ti:! ,- e i i; vi:,; 

~ e ... : :, jl: a ~~ '1! 11" .... s ·c: ~ 
~ 

. ;:: 
§ e a IS " ·~s y,, 

C 11;:t ~ a::• s: ;;- "? "i ~~ -+ 
l~ -~ Vi ! ,,;. ...; ·fl.ti 



;:! "a= r., ;:! ":.: ·11:;:: 1lri .:, a ·'73 r., a 
a~ a~ a~ 

r- ,,.. .:, 5 (ii: 5 
a~ le" 

(""" r., (;> (;> 
;:! ,,... 

;:! · '7ri (""" (""" r- ;:! ,,.. ,,.. ,.... -(t. ,.... 
~ 0 -=::,;, Ii: Ii: M .,. '\!~ -.:,• 
lt;;• "" ·11:;:: t!.. 

r., .a,,.. r., r- r- 11;:! r-
(ii: 

.,. r-"(t. c:: N -(ii: 
;:! "Q;:! "(ii: $§ r- r-

1lri 
.,. 

·11:;:: ri •a,,.. ':;:: Ga 

a~ 
r., 11ri ar;:;;i (ii: ·11:;:: 1C;; -~ a~ '1~ 

,,... 
r- -~ -;:I 11;:! c:: 

(;> .:.: -r 0 :.:- r., •• (;> "" - -~ (""" (;> 
;;::l ,- (ii: ·'1;;. (""" 1C;; ;ill (""" ~ "" ~ ,,.. c:: ;:! ~ Ii: "" ;:! QI/" 

Ii: 
.,. 0.. c:: :;.: lt;;• ,,.. Ii: •a1e;; ;;::l 

(ii: (!) :.:- ·11:;:: .:, ·11:;:: 
i" aa r- r- r- ;;. (ii: 

ac;:: 11;:! ~ 
r- 'C:: "(t. c:: 11;:! c;;: -r ·11:;:: .,. r- r- r- ..- r- r-

(""" '<r> Ga .::, 
0.. ;;::l ;:! .,,,.. ':;:: c;;; 

(ii: 00 1C;; 11 ~ Vl ~ r- (ii: ·11:;:: 1C;; 
;:i 'D "ti: c:: H f-, r.>i 

.,. c:: V") ;:! 00 .:, 11;:! a<>= N :;::• ta 'D 
,,.. :.:-.::, a l/") Ii: 111C;; 

a~ (ii: .. ;:! 
:;:: (ii: ,- r- N ,.... .~ ;:! ,,.. 

.:, ;:! "" ri ;:! 
;;. c:: :;.: a~ ,.... (t. :;.: 

~ .:, "a= •• :;::• ,.... .:, al'? ,.... ,.... a ,,.. 'C:: (;> 
;:! ;:! 'C:: -~ .:, .~ ,.... 

·11:;:: (""" •c:: ·11:;:: .§ c:: ·r 
"" r., ;:! ;i ;;::l ;:! 
Ii: (ii: 

(;> (;> ,.... 00 ,.... 
(""" ,.... (""" ~ r.>i "" N ":.: r.>i ,,.. 0 ·.:,• ,,.. 

00 
,,.. r-

·11:;:: 
,,.. 

Ii: '( r., Ii: 'D Ii: c:: ;:! Ii: "'<>= r-- ,.... 
"<>= l/") r- r-

a~ "3 
,.... ,,... N -(ii: ,,... N ;;. ':;:: ;;. 

.,. ;:! ,,.. r- ~ ri ~ (t. ·11:;:: .,. ;:! ,,.. ,,.. ;;. ,.... ,,.. ' ,.... 
(""" r., ,.... ':;:: ,.... (t. ,.... ;;.• 

"'~ 
(""" r., ,.... ,.... 

r., ':;:: ,.... ri ;;. ':;:: -~ '1~ c:: ,,.. c;:;; .,. c;:;; r., -~ '(/(ii: c:: c:: "(t. ·11:;:: c:: (ii: (ii: aa ;:! 
,.... 

a 
,.... 

1C;; "r ;:; ;:! 11;;. .,. ,.... ,.... a .,. .,. c:: ~ ;;::l .,. (ii: ;:! "" "" :;.: r., (""" a2 11;;. (;::' c:: ··~ r., r., (""" a2 ·11:;:: (""" "'~ (ii: c:: ;,, 
·'72 -if' ·11:;:: .~ a:;:: 'l!:;:: ,,.. ·'72 "if' .,. ..- ;;. 

.,. 
a~ H 

,.... .,. •• .§; .:, .. ,.... (""" (t. ·11:;:: Qlt;; r., 
~ 

'(ii: (""" (;> ~ a~ (ii: r., 
~ 

'<>= -if' ~ ;;.• ;:! ;:! 
;:! G? "Ii: .. -if' (""" ..- "Ii: .. ;:! 

,.... --~ "'~ r., 

a~ a ,,.. r .,. (;> 

a~ a ,.... c;:;; 
'1~ r., (""" 

"IP ;:! 
Ii: '\!~ •a:;:: (""" a "IP ,,.. 1C;; .,. ;;::l 

'1~ 
,,.. 

a~ 
ii" 

,.... ,,.. 
~ -~ ;,, r- •a:;:: r., .,. Ii: M 

,,.. ,,.. ;;. ri Ii: M c:: ,,.. (""" .,. ,,.. ·110 ~ ,.... r- ,.... r., 
"" 

QV-0 ~ c:: 'l!:;:: .:, -~ (""" ,.... :;; aa ,.... 
;:! c:: c:: (""" ,-,,.. ,.... ;;::l aa ,.... ;:! ;:! a~ (ii: c:: ,- (t. c;:;; ;;;::, ;:! ;:! i.:: 

~ c:: aa (t. c;:;; ;;;::, a2 
;:! ..- -if' ,.... (""" 11;:! ri ,.... Q;:! a;:r -~ r- ~ 11;:! ;;. ,.... •;;::i G? a ~ .. ':;:: c;: ,.... ~- ;;;::, ;:: ;:: 11;:! ':;:: ,.... ~- ;;;::, ,.... •• (""" .,. (t. G? ,,.. 

~ ;;;::, c;;; 
ri ;:! "<>= '(ii: (""" 

,.... •• .,. c;;; ;;. ;:! '(ii: (t. •av-o ::: 1C;; c;;; r., 1C;; .,. Ii: QV-0 (ii: (ii: a~ .,. aa ,,.. 
1C;; a '1;;. (ii: a~ r., ::: "" ;;::l (ii: 

•IP ..-.,. ,.... --~ Ii: .,. ,.... r-•air, a .,. ;,, 
~ .. ,,.. "ti: .,. •• N ;:! ~ (ii: 

,,.. ;;. --~ - ;;. "" 
,,.. ;;. c:: '.l:: ;:! i.:: c:: (ii: -~ ;,, ,.... r- (ii: c:: (ii: a~ 

r., ,.... 
a~ -~ aa ;:! r., '1;;. ;;;::, N ri ,.... .,. 

~ "(t. ':;:: c:: N ;;. ,.... ':;:: ;:; 
G? 

,.... ,.... a. ;:! :;.: (;> r., ,.... (""" ·11:;:: .,. ;:! :;.: G? 
~ .. r., c;:;; ;;;::, ,,.. •• (""" '7ri c:: ;:! (ii: ,,.. .. (""" '1;;. (""" ,,.. (t. r., .,. ,,.. 

"'~ 
(t. r., .,. ,,.. ,.... a ,,.. ri .~ '1~ ~ 

,.... ,.... 
~ (ii: 

'1~ t; ,.... 
~ Qlt;; Ii: r., '<r> ..- ~ alt;; Ii: ':;:: ;,, Ii: c::· c:: 

' ' 

,.... 
~ c:: .,. .,. ;:! 

~ --~ ~ r., ~ --s r., 
~ ~ "ti: r., · 11:;:: 

M a:;;: .,. ·11:;:: 
M a:;:: .,. ·11:;:: 

r') a~ -;:i ;:! Ii: 
"" -;:i ;:! Ii: ,,.. -;:i ,,.. 

!!:J ·11:;:: ,.... ,.... ,.... 
!!:J ·11:;:: ,.... ,.... ,.... 

!!:J a~ 
·11:;:: •• -;;.• "<>= ;:! c:: -;;.• "'<>= ;:! c:: -;;.• Ii: ·vs= ·c:: :;.: .,. -~ 11<;:: .,. ·c:: :;.: .,. 

a~ 
11(;:: .,. -c:: ;:! :;.: ~ ,.... 

"ti: a~ "" ,.... 
"ti: .~ "" a:;;: ;;:f --~ "" --~ ,,.. 

(ii: --~ ,.... ,,.. ,- r- :;:: ,.... .,. (ii: ,.... :;:: .,... .,. ..- :;:: r- ;:! 0 ,,... c:: ,.... .,. ,.... ..- ,,... c:: ,.... .,. ,.... .,. ,,... .. c:: 
"G: 1C 

.,. ;:! ;;;::, ,.... (ii: 1C;; .,. .,. ;:! ;;;::, ,.... (ii: 1C;; r., ,,.. .,. 11;:! "" 
.,. 11..e ;:! ;:! ,.... r., 11;:: ,,.. .,. 11..e ;:! ;:! ;p ;,, 11;:! 

-;:i 
,,.. .,. r- i.:: ,.... 

2 --s if' ;,, (ii: ,.... 
2 --s r- (ii: ,.... c;;; 

~ 
(t. .,. 

r.>i .. ;:! c;;; 
~ 

(t. .,. 
r.>i •• ;:! c;;; .,. 

~ ~ 1C;; c:: r., ,.... 
;:! a,,.. ,,.. a;.: 1C;; c:: r., ,.... 

;:! ,,,.. ,,.. a;.: 1C;; (t. ,.... r., (t. ,.... -;:i ,.... r., (t. ,.... -;:i 5 ;:! "ti: V") c:: 
~ -~ c:: ;;;::, 

if' -;;. V") c:: 
~ 

a~ 
c:: ;;;::, 

if' 
-ri N c:: .,... ,.... ,.... 11'c: Ii: ..- ,.... ,.... 11'c: Ii: ..- ,.... .,. 

;:! ;:! ;:! .. Qr.> ;:! ;:! ;:! •• ar.o .,. ;:! ;;::l ;:! ,.... .,. 
~ .,. .,. 

~ .,. ;;;::, (""" --s ,.... .. -~ ,,.. "" -~ ,,.. (""" --s --s aa 
a~ 

,,.. ,,.. 
a~ 

,,.. 
(""" r., ,.... (t. 

11'= ;:! ";;::l Ii: ..- -;:i ..- ;:! Ii: ..- -;:i ..- i:: ;,, ";;::l c:: r- ...; r-i ,.,.; "" .,.; 
,.... 

...; r-i ,.,.; 
"" .,.; N or;;, 

'"" or;;, -
ri .,. •1i .,. ,.... 

r., ;:! ri (""" aa (ii: ~ r., r., ;;. ,,.. ..-,.... aa 
-afp -~ .,. c:: (t. "" ;;:i (t. .~ r., ,.... 

;:! 
(ii: .,. 

G? r., ;;;::, ;;:i ;;. if' ,.... 
"" s:t (""" ,a "" if' 

=.i::• ,,... 
s:t :;:: (""" ~ N ;:! ,,.. ,,.. .,. 

~ ,,.. " 11;;:f (t. 0 N e ;;;::, r., Ii: ;:! ;;::l '<I' r., - a:;;: Ii: "11(t. '1~ )~ ~ ;:! N ;,, ;;;::, ,,.. d =.i::• --~ ;:! "11(t. aa ,.... ... aa c:: .,. ,.... ;;;::, 

'= '.l:: c:: ;:; ;;;::, "11(t. QC:: (ii: 1C;; ;:! ~ r., !:: --~ -~ r ;:! le" ;;;::, .• g ;,, ~ 

11!:: Ja a2 --~ (t. ,,... 0 'l!'c: a;:r .,. 
,.... ;:! 0::- ~ (ii: - ;;. ;:: 1C;;, 

afi " ri '<>= (""" r- ;t i r- '<>= 
.,. 

d~ 
,.... --~ Vl ;;;::, "'::.: ;; t:, (""" c (""" "':;.: 11!:: •• (""" ,.... (ii: ;,, (ii: ,.... ,,.. (ii: 

' ' ' ' ' ' 
;:! 
r., 

;;:; '1~ 
aa 

(!) 1C;; 
ill(tll .• g c;;: 

C: 
~ ri ;:; r- ,.... 

· a1e c:: (""" 

j:: 
,.... (ii: 
r., a. ,-
~ ~ ,:;; 

a ,.... 
c;:;; .,. 

(ii:• a ;;;::, 
i.::• 11~ 

- <'i 

2-20 



N 
~ .... 

. . 
.ct -=- -=- " ' m-nn1 2-2 mmm1v1v1v1rnv111i:1iJt11JfH.'lfl':i::Y11JiJ-3U1~urnii (vltl) 

.. ., ., .. 
fltlUll't'Hf .:1 11-:IYI iUUJ Yl'IIU . 

3. fJ Wfll 'Yl'U7~1~'\.l 
QI d .c::i, fl g'.:::,. .c:::,. 

fl'll'\.l~ 'i 1 ,i 11fl 'i 1:11ri ru fl l'Yl'\.l 1~1fl'\.l 

- fl17l.Jl,'.J'\.lmflllft:~1.:i (pH) 

- mmru'ffl'ill'IJ1'\.lfttltl (Suspended Solids) . 
- m1l.Jm:~1.:ii.:i11l.Jfl (Total Hardness) 

- fl17l.J~'\.l (Turbidity) 

.; 
,rnnn-1 

o d d I d 

- il l '\.11'\.l l ff tll '\.l fl tl 1Jtll'Hl.Jtl.:I 

'IHN lf!Hfll'i (l'U~ 9) 

.. 
mum 

d t t d 
- ilfl: 2 m.:i ('ll1.:i1flt1'\.ll.J fl'il fll.J -

QI t/ I d, Q. 

fJl.Jfll'Yl'\.l li 1m:::'ll1.:i1fl t1'\.l ff .:imfll.J-

n'l.lt11t1'\.l) 

viil'n 7nt1R1n12021 li111A 

rnrn:::10t1Y1'1JMfll'iU~mi 
o d01 1 ¾.c:::r..c::i.t, Jia1d 

't17 fll 'i lf11J~1tltll.:S'\.llmfl'\.l f! Hft H!flll.Jtl 1'\.l't'I 30 

n'\.lt11t1'\.l 2568 1flt11J1li't'I '!l.J11.:i 1i'Uhrnwtm1 

GI d'oa., 1 Qldd 

fltl'\.l'liftll't'l'\.l~ illf1fl l'l1J11 l'J f1 fl'll'\.l't'l~'i1il 

11m 1:11iii'l1t1 Q1wnru nm~1 Jl'\.l ~ fll'H'\.l fl 

4 . fJWflll'i111M~'\.j 
QI d C!o ti : q ~ 

fl'll'\.l~'i1il11fl'i7:11fJWfll'Yl'\.ll l~fl'\.l - i1m'l.l t mnii ~ti tit11J1fllft I - ilfl: 2 flf .:i ('li1.:i1~t1'\.ll.Jfl'ilfll.J - I 'l~~n1111m1:11rirumml1M~'l.l1rle11'\.l~ 30 

5. m;1e1m:1Tt11m:m1l.J 

'Ufttl~fitl 

:'1 ' - mll.JIIJ'\.jf)':ifllm:fll.:I (pH) 11~~ 3 'U7'\.lmf1ftl.:l'\.ll Q'U~ 9) . ' 
- mmru'ffl'i'l'l.:111l.Jfl'rifl:mt1M (Total 

Dissolved Solids) 
., : 

- m1l.Jm:::fl7.:l't'l.:111l.J~ (Total Hardness) 

- fl17l.J~'\.l (Turbidity) 

~ .,.. ., .. • I " "''i 5. l 111l.Jf17Hl':i111")''1Jfll'Yl'IJtl.:l~f1ilN't'l't'IN7'\.l - 'Yl'\.l't'I 1f!Hfll':i 

1~1.11rirn'hli1.11i'tt1.:i lfltllll'l't'I 611~'\.lu ,i ,,fo 
t Ji ,::it1 '1a., .c::i. d 

'll'\.111'\.l.:l't'I ~':i1J11Jt1~~l~'U':i:f1t11J1'117'11'YI 

9,f d d' d cl I 

11'11fl'i rn ~7'\.l ti 7'11111'11f'll ff~ ':i 11 ':itl't'I ~7'\.l 

f17':itl1J rn~rn tl1;111'11f'llff ~nttm 1 il 

"J''llfll'Yl'IJt1.:iY1u n.:i1w,'.l'l.ltl1: h1Jnil iY1'\.l 

'Y1Uf1-:Jl'\.l~il=frn,Y1l.J1fo~~'lltl1J'U~m.:i1'\.l 

q J. d d1:11 QI QI QI , 

i'\.l'Yl'\.l't'l't'll.J I tlf17ffffl.J~fff)1J ~'\.lft:t1t1.:lllft: 

1fft1.:ii.:i W~11-u'\.l f17':i~':i1il"J''llfll'Y111tl'.:i,i1n 

frn,Y1'1'1Hl'\.lfllt11'U 301'\.l 1tt1vil.J1~l.J . ., "' 
':iltlfl7Hl':i1il ~-:J'\.l 

- ")''1Jfll'Yli1 'I'll 
- ffl.J'i':i'Ofll'Ylfll'i'!rui'U 

., . ~ 

- ffl.J'i'i'Ofll'Yl'Utl~ 'Yl'itll.J'l'l.:lfll':iltlf1'1/l'W'Utl~ 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

fJl.Jfll'W'\.lll llft:'lf1.:ll~tl'\.lff.:Smfll.J- I n'\.l tl l tl'\.l 2568 ')'j 1J 17 l'J f) i'llii Yi l17f) 1a 'i1 i) 

n'\.lt11t1'\.l) 11fl'i7:Miii'llt1Q1'Ulf1W'tll.Jl~'ijl'\.l~fll'H'\.l~ 

- 11tl'.:i,i1nfrn~1n1.:i1'\.l fl~tih 30 I m.:i1flHf17':il17f17':i~n,i")''IJfll'Yl'IJt1.:i'Ylun.:i1'\.l 

1'\.l 1m:~e11i"le1.:iilfl: 1 flf.:i tl1:i1il 25681'1.l1~t1'\.l'Ylt]f'l~mt1'\.l 2568 (i-:i 

fllfl~'\.l1f1'¥i 14) 

MM_ TI: THAI QUARRY 2021/2025/SEP/TABLE2-2.DOC 



N 
I 

N 
N 

. ' 
.ct ..::.. ,Cl ~ ' 

fll'H:.tYI 2-2 lllfl'ilt)l''.ifl~f!Ulfl':i1illHIUfHlfl1~mrn-:.i111~tu)J.J (fltl) 

.. ., 
tJWill 'rim 111mrn" 

5. eJ7'tl'Teiirnfo 11-a:;m11J 

u-aeJ\PIJia (~el) 

.., "' 
v'l'IIU 

i-:idm m-rn fl1 H) ';i 1 'il q''IJ fl 1'VI ~\Pltl fl ~, ,n fl 1 -:i fl U 

I QI QI I j1 QI d' 
ft -:i VlU fl -:i 1U fl 'U \Pl-:J fl l:l 111 'IJ1l1J fll 1 ~ 11 'il 'il 1 fl ll l'n'l 1J 

d d' l d ..A 0 

'el1'111!1'11i'l1ff~1 1\Pl1Jl:l:::161J\PI !Vle.l'111ff11'11~111:l:;'111 

fl1 11fl'lfl~e.l i tl '\11fl!!Vl'Vl01U 'il~1J111'1111J~\PIU fl ~ 

iim1'IHJ1J1'il7fl flutlijtl'~nw 1ilmf u11tl' 1~ 'ltl 

tliju1i11tl'1~iu~ii.J1iJum~1rla1,i'eJ-:inu irntt~eJ 

m11J~1P1tl fl ~Ju nmf-:iilPI 1ilf1u-:i1u~ii.Jiiri1u 

d j/ Q.I I O Cl! t 

!fl 1J1'1Je.l-:J fl 'I.J 11111:l-:Jflll'U \Pl f-11:l fl 'l :;'V) 'lJ ~ el q''IJfl 1Vl 

~1'U~'Ul:l:::eleJ-:J lff1J-:J 1m:;~'IJ~l'l1~!Wflff1'U'il1fl 

u1mui-:iflri11 

s.2 1iltl'u vi fl iY0~1m::: iY1m~ 'IJel-:ifl mo\Pl~tl'~m ~ 

11-a:;fl11i1eJ-:inu11n'l'IJ 1~8 H'tl 1:; flel'I.J 1u fll':i 

1J\Pl'l17111J-:i1u f-11:l fl 11 tliju1i~ 11Jm~1 flui1 eJ-:i nu 
11-a ~uni 'IJf-11:l fl 1~'Vl u ~ -:iu 1\Pln' el mm :::m~1 flu 
e. ~ j1 

~\Pl~11J~11'ilff'el'lJf-11:lfll:;'Vl'I.Jff-:Jll1\Pl'clellJ 

5.3 nmu\PI 1iliifl1rnn'il1Mm'V'lu11P1leJ1J 1u fll':i 

'llHl'U rimf u'V'lu M7'U ~iim1m*a-:i1u fll':i 

irrnfan'I.Jlll:l'Yhl I\Pl1J1il'l17fl1Hll1'il1\PI 1ui'IIU 

i-:i~eJ'ltld 

- Respi rable Dust 

- Total Dust 

- ~n'il11P11ffa-:i I\Pl1Jfl71 ~111uflm1Jm11Jri 

MINING ENVfRONMENT CONSULTANT CO.,LTD. 

.; 
,mrnTI 

J . 
- Vlunif1Hfl1'l 

J . 
- Vl'Unlm-:im1 

. . 

.; 
tnrno 

- '1Jflf11-:inii~u1im~ 

. 
- iJ-a::: I rif-:i 

v111'n 7nt1mo1 zou ;i1ti'R 

';ilfHl~l0fJv'1'110 -:ifll';JU~'IM 

1 u 'li1-:i~ ~1um'V'lu fl-:i1uv-:i 'li.J M101P1 ~u1im \SJ 11~ 

eJa1-:i1\PI 

i-:iu'Vln 3 

MM_T2: THAI QUARRY 2021/2025/SEPffABLE2-2.DOC 



.::, Ci: .,, 
;I r .,... r., 

~ r _, r., 
aa •if> ;I 'Ii~ 

~ Ci: .,.... '\l~ ;I 
-~ a Ci: 

.,.... 
-.; £:: Ge;: Ci: 

le' ·it: Qlf> ri r 

!§ ;I ;::l r ·tt. _, 
C: 

("' .,, r c;:: .,, 
Qc:;;i' r aa ,a.,. 

:;;: ~ rl :;:: 
~ 

c;:: ,,. 
"§ 

r., .,, -,.. 
ri Qei: 

,a .,. ·u:;:: ,;: 
le: c;:: C: ..,, 

jl:: 
c;:: 

(C -5, ;I N ("' 
r ;:> c:; r., u:;:: ~ 

;I aa ;i:: G: le: jl:: a~ 
a:;:: 

.:, (t. c;:: 

'!:l 
C: r ri p r 

11:;:: c:; ri r c:; 
H 

a§ 
QIFI !: c;::; 

..,, 
a! ic; :;:: ;::l 

.::, 
.:, ~ uc;:: ,.. H Qlt; r., 

°'tt; 00 ,,. 
~ H r., le: 'D .,. "G" .,. C: V) 

;::l -;:::i ;::l r .,.... N 
r., Uri u~ C: ;I ;I 
le: ":;;: ;I ,;, cf' .::, 
,;, .,.... .::, Qi:: r r 
("' .,. r cf' 

c;:: .,. ,;, :;;: r Qt;> 
(;: r •(i: H ~ 

°'G: .,. .::, 
°'G: 

.,. c;:.-,,.... ,;, UE ,,.... -;:::i jl:: 

a 
£:: 

Qlr> 
;::l .::,• 
c;:: r 
r r., 
:;;: G: 

·vc. u:;:: .::, r., 
.; 

a~ 
r (t. ,.. :;;: (;: .,. 

("' .::, 
a~ G: 

.,. 
ult: 

.,, 
r 

i 
,a.,. 

c;:: c;:: ;I 
;I ,,_ 

N 
r 

Q;I r :;:: 
;::: •if> H H 

G: (t. .,. 
·G: .,.... p -;:::i 

' ' 
;I ("' 

cf' :;;: 
ri 

,,.... 
-~ cf" ;I 

H r., -,:;:: -.; 
~ 

· r., 
· it: ;Cl ·u:;:: ;Cl 

i:: ;I ;I c;:: ~i C: 

~ 
_, cf' M M :z ri 
:;:: cf" Vri ;I Uri 

~ 
.,.... 

~ 
;I r a.,. r a.,. 

"E 
•;1 ;I •;1 ;I ";i::• .,.... "..::• .,.... 

' ' ' 
.::, Uri .::, .,, ;I ' r .,, r r., ,;, 

~ r :;;: _, .,.... 
qc;:: 

•a~ 
·.::, .::, ;I 

;I 

"" r., 
UE 

cf' 

!~ '\l:S: r ;ill 
ri Ci: i cf' "" ("' ,,.... .,.. aa !; .,. .,. r Ge;: .,. 

-~ r •if> ri -;:::i jl:: 
c;:: r r 

°'cf' 
t§; ("' H .,, .,.... c;:: ~ 

c:; 
·it: 

.,.... a le: 
jl:: aa •u;:1 

;I r £:: ~ ("' 
a~ 

.,, 
c:; :;;: (t. _, Qlf> ~ .,, le: ;::l 

,,.... ;I ~ r ;I c;:: c;:: ;I '\l(;: 
,;:: :;:: .,, ;I .,.... r r., ~ 
)~ 

;I ·.::,, :;;: a~ ·r., .::, .,.. 
"E 

r., ·utt. 
":;;: r., (? ·u:;;: -;:::i 

,:;;: QC: ;I ;I ""2 jl:: .,.... ri 
r., 

a~ 
"'l~j:: .,.... 

r le: 
.,. 

c:; ·'11~ -5, ;ill ;I ;Cl r 

le: ri 
.,. .,.... C: 

C: .,. r., 
!: ~ r ":;;: 

;:i ,;, jl:: - •;:r M 
r., r r ~ ~ ";i::• aa .,. c:; Vri r 
le: r,, r., c:; ;I 

a~ 
.,. 

QIFI ,;, a "l'l' lC cf' !E 
("' :;:: ;I r ;:i r,, ri QC"' .,.. 

i;z• Qlt; 
U"' 

("' 
~ 

.,.... .,. 
(;: aa .,. 

":;;: c:z• 
.,, 

r Vri r .,. •;1 
aic: -;:::i "~ •it: a~ 

C: .,.... ";i::• ' -
' ,..: 

.; 

.. ~ 
G: 
C ri 
;; c;:: 

·ate a~ 
~ ,.. ri (? 

c;;; c;:: QC: 

13 r "" ;I ;ill t.:• ri 
.,. 

c;:: !; 
\0 ,..: 

.,, .,. r., 
r '11ri c;:: 

~ .,, .,. r c;:: •:;:: ,- .,. 
;I r 

Q~ ,;: 
c;:: r 
r ·G: ,;, .,. .,. 

r r ;::l 
c;:: c;:: :;:: .,, c;:: aa .,. r .,. 
c;:: ,;, 

c;:: 
.,. 

,- ;::l r 
(t. c;:: a.,.. c;:: 

r °'G: ;i:: .,. .,, 
;I r,, ,,.... 

aE 
r "" .,, ·u:;;: C: cf' c;:: .,, r., ;::l ("' ri ,-

·'IJ;I .::, 
.,. 

cf" r., :;;: c;:: 

~ aa ·, c:: ,- .,, ·t;: .,. ii:; r., r., Vri 
c:; C: ("' " (i; 

_, ·,:;;: 
(t. 

.,. aa _, 
;i:: a~ ;I r 

~ it:• H .. :;;: C: 
aa C: ..,, 

E i 
~ 

(;: 

"~ 
r., 

;::: QC"' Qc;:: ;I 
ri :;;: ri ri ri E c:z• r r r c;:: ("' ("' ("' 

"~ a~ lt;::l c;:: c;:: c;:: 
' ' ' ' ' 

2-23 

.,, 

.::, 
uc;:: 
~ 

C: .,.... .,. 
(;:;l 
;ill 
r .,. 
C: 
r 
,;, 
;I 
.::, 

u~ .,, 
r., 

""' Ci: .,. .,.... 
r .,, 
C: r 

Uri ·.::, 
.ri r., ,,.... -~ r 
ri .,. 
;I r 
r c;:: 

·;i:: .,, 
·u:;:: 

.,. 
c;:: .,, ,-

("' ·u:;:: "cf' 
;I ~~ .,.... 

.,, 
,a.,. 

c;:: 
N 
H 
(t. 

p 

' 

aa 
~ ..,, .,. .::, 
r uc;:: C: .,, ,-z .,. 

C: c;:: .,.... ,- ;I ·,:;:: cf' 

~i ri 
cf" 

' 
.,. H 
r 

~ c;:: .,, .,. _, 
c;:: 

~ ,-
C: 
r .,. 
,;, r 
G: c;:: 

05 ~~ ·u:;:: 
;I 

t;:• 

~ .::, 
u~ r .,, le: 
r., r ,..,.. :;;: .,, 

c:z• r., 
·'11~ lt;::l 

QI§: ":;;: 
QC. H 
le: r .,. 

-;:::i !E .,... 
le: QC"' 

r 
.,. 

•:;;: r 
C: 

a* ri 
r., 

":;;: ""' .,.... jl:: 
~ 
r--

;I ;::l 
r :;:: ..,, aa .::, "" r c;:: .,. 

(t. 
r ;i:: ':;:: _, 

a~ ~ .,. 
~ r 

c;:: E 
;I 

a~ 
.,.... 

;::l .,, 
r., r., 
c;:: ~ 
H .,.. .,.. r 

C: -;:::i .,.. 
°'cf' (;: .,.... r 

r., ri -,~ ri 
r _, (;: st§; ,,.... ~; ;:i 

Q~ 
-;:::i .,. .,. 

r 
C: 

r 
C: 

(t. (t. 
;i:: ;i:: 

;::l 
:;:: 
aa .,. 
C: 
(t. 
;i:: 
;::l 
r., 
le: 
,;, 
("' .,. 
(;: 

ri 
r 
(;: 

G: 
Qt;: .,.. 

r 
C: .,.. 
(;: 
r 
ri 
H 
E 
~ 

"~ G: 
£:: 
-.; 

·Qit: 

ri 

"~ 
G: 
£:: 
-.; 

·oic: ~ 
-'. 
0 u 
f­z 

~ 
"' z 
8 ... 
~ 

I 
0 

I 



N 
I 

N 

"'" 

' ' q ~ ~ ~ ' 
VI l'HJ 'YI 2-2 m VI ·nm 1 VI~ m tJ m 1 'il tromm m ~n m,..,1111~ t'Hl tJ ( VI o) 

"" " ., .. 
fl ilUl l't'HH ll'Jvl a tl ii vl'll'I-I 

8. eyllrifomV1/'tlffuamV1 1 """ ~ " 'l "'" i "1l 'l " " ~ 8.1 '11~~~llJ~lll'lrnll1~ll lJ'l1 ~ ~fl 11ll'l1Ullflll 

1rn::11mi-:i'tiei-:i1lim 
0 .c:r, jl t "13'.c:. 

'117llU~ll Vl'rnlJ'l1'3~Ul'l~ll lJU'il10l l~l'.l'rnU'IJelU 

1l .1 '"1 ' "'" i" 1" II l'l-3Vlll'11 f!Hfll'i '111flVIU1llJ~ll lJ~ll'.JM '11 

flll"Ull m'iil~ mff1JJ t~flvi lll'i ru 11~eimfll fll!~1illl 

iJ1 ~ i" ' iJ a~ d''" lJ ~l'i'llll'l:: lJ'l1H\J'-3 !'Jill ffll 'i::~Vl'l11i '11'.iell'l'll 

'11::rn !tlll~ll 

8.2111~~~7lJfll'i~ll~1ttffeJ~mfei-:itium-lllfll'i~ll~ 

A'.d O ,a I jl 

Vlll'l11llflfll'i'l111'11lJel-311'.i (!el fll'l'l'i UllU'1111'.l) 

MINING ENVIRONMENT CONSULTANT CO.,L TO. 

-

-

-

u1il'n 7nt1R~611011 ti1ti'A 

.; .; 
'i l fJ ii:: 10 fJvl 'IJtl-:1 tl 11iJ 4lllil il'ill'l-l'fl mrno 

ll'U'J~ll'liru1rnul'im'lTWU~ll 
. 

- Ul'l:: 1 fl1'3 M~11c1fom~ll W~il ~fl Hull fllll'llllU 

"U1 1l .1 .. Ull1~ll lJ ~fJ'ielU'IJeJUU l'l-3Vlll'l1 11c1::u1 rnu 1~arnu'lleirn11l Mil'i::'l'llll 

lf!Hfll'i ll~HlQHYlJel '11lflVIU11~llw~wM1l::l'l7 

fll 'iil ~ fl'l1 ~ll '11ll llll l1 

.I ' . 
Vllllllf!Hfll'i - Ul'l:: 1 fl1'3 'U 1l~llll'l1 NI f!Hfll'ifilft-3flll'U llfll'il'l 7 

mi'.lei-:i1ll1h-:i~ll ~-:iff1mrnl'l1'l~1vl1J-:i 

fll'iilf u m~am!1mi'iei-:i 11111 ~-m 'i -:i1rn:: 

1lc10~fifll'tlltlll 11~0d1-:i'h ~~llJ'l1H 

1 m -3 fll'i M111J-37ll fll'l~ll~ ff ml'lvf 1-1 ~ 
m1l'l1mi'.l0-:i1~0lli1-111fl1J 2568 Wm-i. 

1rn::flV11.Mfum1u11~1 (i-:imflt:-1inn 

l1 5) 

MM_T2: THAI QUARRY 2021/2025/SEPffABLE2-2.DOC 



' .,. 
1J'fl'fl 3 

u1'.J'Vl tl.l~.:i 1Su 11rnu11Y1-rv1 fit1uciri1u'Vl'U~ ~1ti~ 1~~1ruum1~~1111.J11-n,1irt1ufJWflll'l 

~ -!JU 1~ Jt11.J i 'U 1 n1~~ ll'U 'U fll 1 ifl1-!lfl11l111'11"tl.:JU':l 'H'U tl11ffl'Hm11.J'lf'U~'H'U tl'U l~tltl 11ff1'11m11.J nt1ff11-!I . .. . 
1171.Jtl'J~'Vll'Utl1t1m'lJ~ 27212/16536 'Utl-!l'U1'.hl'Vl l'Vltlft1tJ1 2021 ~ltl~ 1rlt11'U~ 27-30 tl'UtJlf.l'U 2568 ~-!I 

ti 1 ~ fltl u~ 1 l'.l m rn n,11~fitu flll'lm mfl''l 'Um nllfml' m1m~ 1ui1~'Vlfl''Vll-!!'11.J 1 ~i m fll'.J.:i m .:iiuir~rvitiu . 
" 

fJWflll'llJl fJWflll'ltllfllff'l'Uirt:ll'Utl'J~fltl'Ufll'J ui1~1~i'Ulfll'.J-!!'l'Ufft11'Utl'J~fltl'Uflll mmrnir1tlH'1fl11~~1111.J 

. " 
11111lfftl'UfJWflll'lff -!lll1~Jt11.J t~i.:iil 

3.1 

3.1.1 

fl 11' vi 'J 1il1~f1Wfll'Vnl l fll fl 1 ti 1J'J 'J tll fll fl 
q 

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

'U7'.hl'\11 tl.J~-!I l~'Ut1rnuuYm1 fitl'U91'1U'\ll'Ut i1n~ l1lfll'J1l'n1l1~fJWflll'ltllfllffi'U'lJ'J'Jl'.Jlfllfl' 

1111.Jfil'l1'U~l.Jl11 l ll'U i ~ l'.Jftltl' fl-!ll'UfiW ~ml l.Jflll ~ -!Ill 1~Jt11.JU 1-1-!l'lfl~ i ~ aiii'lfil ~11l 11l1~lm~lfi 1 ti-!! "ti~ ii 

ium111-n,11~ 11i1t1~,1unm11nui1mh.:ii.:i~t11tltl 

1) fll'lfl'j1iJ11>1~'\.Hl ::rna..:inii (TSP) 

l11fl11lnUi1t10l-!1 i~a'li1flit1.:i1nui1t1ci1.:i'lf'U~UH~~ff.:J (High Volume Air Sampler)~~ .. .. .. 
QI I iJ QI " ... I 1 .c:t I i g/ cl 

111tll'.ll-!ltllfllfl'~11'.lt11t11m1~~t1lfllfl' 40-60 ~fl'Ulfl'fl~1111tl'Ul'Vl mum ~~11Jmt1.:i l'.JUfl1 (Glass Fiber) mu 

i1t10l-:Jl1'.J'Ul1"1 24 'JT1 im ~ti 1 i1t10l-!1 flll~~i-:Jtflit1.:i1nui1t10l-!l~tl-!l~~i.:iitt'\1'-!l1llfl''U~'U l.5-6.0 ll.J111 

i ~ l'.l~~ ~ i.:i1fl 1 t1.:i~ t1.:it1 Qiu~ i ri.:i 1llii ~ .:itl ~ fl ir½'1.:i111t1t11m1 ey .:itl.:i ll 1 m ~~ lll fl rn .:i 1 tl'IT.:im Hi1~1.:i'lJ t1.:i 

Jrntl' flnt1'UU'1~'H~-!llO'Ui1t1ciN l~tl'H ,Jrntl' fl'Utl-!l~'U i'l ~tl tl-!l'U'U m ~~ lll fl'Jtl-!I lli'l~'H 1tl1m111 i1t1ciH 

tllfllff~~w 11 .fJllUi'l~fi 1 11.Jium11111u uJ1~.:ill ,Jrntl' fl'lJ ti.:i ~'U i1~t1t1.:iui1~t11 m111 m mfl't tlri1u 1w mfi 1 

TSP i'U'H'W11'.lll'1~fl '.il.J~tl~fl'Ulfl'nll.J111 (mg/m3
) 1111.Jl.Jl111ll'Un11m1~'11 US.EPA 802 

2) fll'l\ll'l1i!11>1Hm1~aa..:i,i-u11>11!n (PM-10) • 
l11fllllOrn11t101-!I i~aii1flit1.:i1nui1t10l-!ltllfllfl''lf'W~m.:i~~\1'-!I (High Volume PM-10 Air 

Sampler) ~~tllfllfl'~l'U PM-10 Inlet ~11'.Jtl11llfl11~~tllfllfl' 40 ~fl'Ulfl'n~1t~tl'Ulvi ~l'Um~~lllf1'Jtl-!l~l111llfl 

f11tl'Vl'lf (Quartz) 1nui1t1ci1.:i11'.l'Ut1'1l 24 'IT1 i1.J.:i ~ti I i1t1ci1.:i flU~~i.:i1fiit1.:i1nui1t1ci1.:i~t1.:i~~l.:iitt'ey.:i 

,Jlfl''U~'U 1.5-6.0 ll.J111 1~v~~~i.:i1fiit1.:i~t1.:it1tji 'U ~ i ~.:i tl.Jii~ .:itl~ flff11-!l'H7tltllfi11 ey -!l'IJ-!I '1-11 m~~lll mti.:i 

1 tl'IT.:i'H 1 f-.1'1~ 1-!l'Utl-!IJ rntl' flnt1'Ull'1 ~'11~-!llnui1t1 rh.:i l~tl'H ,J l'Htl' fl'lJtl-!I ~'Ui'l~tltl-!IU'U m~~lll fl'Jtl-!I Ui'l~'H 1 

ill m111i 1t1 ci1.:immff~~w 11 .fJ i'.Jui1~fl 111.Jium111 il'U uJ 1~.:ill ,J rntl' fl'lJ t1.:i~u i1 ~t1t1.:i11i1~ili m111t11 fl 1f!'t ti 

fil'U 1W mtl1 mW ~'U i'l~tltl-!l'lJ'U l~l~fl i'U'H'U 11'.JlJ '1~ fl11.J~tl~ fl'Ulfl'nll.l111 (mg/m
3
) 1111.Jl.Jl111 l} l'U n1tfi'J l ~l1 

US.EPA 076 
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• ,6tlil"I'l~16lfllllll1'1'Hl1fl1fllU\J"J'Stl1fl1ffLLt't::"I::di'mafJ-l 

s -u1u'ln;ffmfll'l'l1~ii 3 'U1UCJ1flil1'1U1 ( 0208618, 1964 712) D liuif,h::mutl'm,'lnitAfN 

St.2 16tu1ni11'1u1 (0210416, 1964729) D li'uii1h1Ja1.h::t11utl'G1ilniLRfl'1 

S .3 ll'1L1£JUU1U61'1vi'QIU1fiH'lht'111i':i (0206624, 1962386) 00 t1'1tiHiu 

St. 161~A1.h::'111a1~AA ( 0206413, 1967 421) * 16tihhm,n1::tiiA 

u t,,itiii1u'IJi1'1T1mn11 (0208052, 1964318) • 1mRtJi1mh'1~1 

A 16toil'l~fau,-nf'IHl::Lii,m St. timl'liiil'1118'1lA1'1f111 (0208182, 1964816) 

St.1 'IJ!l\JLLtl!'l-!th::muuei, (0208121 , 1964642) ~2 U8\J1111161'11ii~ 3 U1'\H'1flil1nn . ,, 
St.2 -u1u'lnittA1'1fl11'11iiii3 u1u1J1nm-,im '111,1tii'1uiifle1::1uaam'ii£1'1Li (0208613, 1964698) (0210468, 1964613) ,, . ' -;un 3-1 LLi'ltil-lJ'1(ilOl";1~10lAW.fl1Yfil·UL10l'1el3' 

ti • • 
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t'flt1'l'i1m'.i11'.i1'il1'fl hru111ru~1>m111'il::;1~i''IJi:-mm::;'Vl'IJl'f-:i1,n.1'fl 5 m:11il ~ti ('.itJ~ 3-1) .., 

L u'1'Uin~1m-:imrn~~ 3 u'1'Urnmrnm ('Wtl'fl 020861811::;1'Utitin, 19647121'11-Wti) ti~ 

' ,1 .dt lit. I 'JI "" ~ • I '111.:J'illf)'V'l'U'Vl fl'j,:Jfil'j nJ'Vll.:J'fll'U'Vlfl1l::;1'UtJtlf) u'.i::;lJlru 526 !lJ1)'j 

2. 1'f1rnmrnm (-wn'f1 0210416 11::;1'Utitin, 1964729 m-uti) t1~111-:i'il1n''W~1m-:im'.iltJ 

'Vll.:J~l'U'¥1fl1!::;1'Utltlf1 lJ'.i::;lJltU 2 fitrlllJ11'.i 

3. h-:i~t1'Uu'l'U'f1.:J'W\Pll'Ul'f1.:JtJ'j::;')f7f~ ('Wtl'f1020662411::;1'Utitlf) , 1962386 l'\1'Utl) tl~'\11.:J 
., ' 

'illf1~'Wvi1m-:im'.iitJm-:i~1'Ui1ft11::;1'U11mut1-:iM 11'.i ::;mru 2.6 n1m1J11'.i 

4. 1'f1~11tJ'.i::;'lf1mlfr1~ (-wn'fl 0206413 11::;1'Utitin 

1m-:innitJm-:i~l'U'¥1fl11::;1'U1lfHUtl.:Jl'l1'Wtl 11'.i::;mru 2.8 n1mll11'.i 

... 
1967421 l'\1'Utl) 

, , ~ d 
tl tl'\11.:J'ill f1'V'l'U'Vl .., 

5. h-:i1frtt'U'lltl.:Jtrl'.i.:Jf11'.i ('Wtl'fl 0208052 11::;1'Utitlf1 , 1964318 l'\1'Wtl) tl~'\11.:J'illf1,'U~ 

3 .1.2 frn fl n ~ 'J 1 't) 1 ~ fl Wil l'VHll fl l ff, 1-fl.J 'J ·nn fl l ff 
Cl 

'illf1rH'lf11'.i11'.i1'il1'flfJllifll'V'ltllf17fli'Wm'.itllf11fl ~l'U1'U 5 tHllil 1rlt11'U~ 27-30 tl'Utlltl'U 2568 

iif-lrtf11'.i11'.i1'il1'f1 i'W111'.il.:J~ 3-1 Urt::;'.iltl.:Jl'UJ:-lrlf11'.i11rl'.il::;'11i'Wfllfl J:-l'U1f1~ 2 
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v;11n Tnomv12021 0111"1 

1>11':il-3~ 3-1 Ntlfll'.il>l'.i11:11Ylflo.!.fll'VH)lfllf11U1J'.i'HJlfllf11'l-U~t>UflUU1UU 2568 . 

.. ., ., .. ., 
nmu\ll1·rn-;i\ll 'JUYl\llnil'J\ll 

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

g/ 9 !Ii')' I ,d g/ 

1. 11Tw 1m1 i m •rn1rn1J'v1 3 miu-nmnnn 
"' 

27-28/09/68 0.024 0.017 

28-29/09/68 0.02 1 0.017 

29-30/09/68 0.028 0.018 

2. 1'Plmn,n:n-11 27-28/09/68 0.020 0.013 

28-29/09/68 0.030 0.014 

29-30/09/68 0.041 0.025 

3, h .:J~tl'W'Dl 'W'Pl.:J'W\lll'Wl'Pl.:J1h t 'lf11j 27-28/09/68 0.025 0.014 

28-29/09/68 0.019 0.013 

29-30/09/68 0.022 0.01 2 

27-28/09/68 0.025 0.014 

28-29/09/68 0.030 0.010 

29-30/09/68 0.021 0.012 

5. l 'Mtfrtt'W'Utl.:Jlfi'J.:Jf11'j 27-28/09/68 0.069 0.042 

28-29/09/68 0.075 0.046 

29-30/09/68 0.095 0.053 

illl>l'.ifl\,I 0.330 0.120 

"' rnn 111'1:J'l'l t1J-d.:i l~'W 11rn1-111Ym1 fitl'W'JfflU'l'l'W\91 ~ltl'Pl , 2568 

illl>l'.ifl\,I m~ 1 il'W fJUHl wrn 1mrr11-11111 t11 mrr t 'Pl t1l'f 11 u u 1::: mrrfiw ::: m 11J m 1 ~ .:iu 1'Pl~tl m111.:i•1n~ 

uu11'Vi 24 vrn. 2547 
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villn 1nt1fno1201, 01flvJ 

3.1.3 t11tJrH'Hll'Jvl'J1111~fJWill'tlellfllff1inrrn.nn1m~e>lHl'Wtlltl'W 2568 

,J1mHH1l'Hl'.i1'il1~fJflLfll'VHl1fl1ffh.t'lJ'l'H.11fl1ff1'U'li1-:i1'U~ 27-30 nmm.t'U 2568 '11'U1'U 5 

m:nu Vl'l.J11 'U1'U'ln"1:m-:imrntj~ 3 'Ul'Ummrnin ijfll TSP tJQ1'U'll1-:J 0.021 - 0.028 mg/m
1 1m::;ijf]7 PM-10 

titj1u'li1-:i 0.017 - 0.018 mg/m
3

, i~mmn-:im ijfll TSP titj1u'li1-:i 0.020 - 0.041 mg/m
1 m,:::ijfll PM-10 titj 

'l'U'l/1-:J 0.013 - 0.025 mg/m
1

' h-:i11uuu'1u~-:ivrwim~-:iil,:::'lfli'J ijf]7 TSP titj1u'li1-:i 0.019 - 0.025 mg/m1 

1rn:::ijfi7 PM-10 titj1u'li1-:i 0.012 - 0.014 mg/m3
, -r~;~i1,:::'lf1ff1tl't·1~ ijfll TSP titj1u'li1-:i 0.021 - 0.030 

mg/m
1 1rn:::ijfi7 PM-10 t1tj'lu'li1-:i 0.010 - 0.014 mg/m3 1rn::: 1 H hJttu'Uti-:i 1m-:inuijfl7 TSP titj1u'li1-:i 

0.069 - 0.095 mg/m
1 m1:::ijfi7 PM-10 t1tj'lu'li1-:i 0.042 - 0.053 mg/m1~-:iijri1t1tj'lumwCl'l:i.n~'lJ1'\..l~f11'11'U~ 

1rlm.l 1 f-Hlfll rn 'l 1'il1~~ l ~ iJ1m tl'l.Jl\1 f.l'l.Jf)'l.JlflW Cl'llJlm Jl'\..lfJ Wfl1Vltllfl1ffium 'l f.11fl1ff 1 ~ui 1 l iJ ~1:UiJ'l :::mff 

r1w :::mrnm,~-:i111~~tllJl111-:J'lf1~ 'ilU'lJ~ 24 VI .ff. 2547 ~f)1'11'\..l~fl11ll~tl 24'1711:u-:i TSP 11.hnu 0.33 mg/m1 

m,::: PM-JO ill1nu 0.12 mg/m1 (~ltlflff1Hl1rlrl'\..l1fl~ 3) 'VJflfft11i'.l~'Vi1fl1an'il1~ ll~t1ci1-:ii,~~11J 
31• I 31 • I "' """ fl "' 31111 31 ' ' "' "" f;!u'l ::: flti'l.Jfll'l 'il::: ~ ti-:iu fJ 'lJ ~ ~ 1 :um~ 'lfll'lu ti-:inuuc,:::un 1 'Uric, m :::'Vl'l.J~ 7'\..l fJ W.fl1Vltl1 fllfftitl 1-:i1m -:im ~ m tifll'l 

I~ :ummm,1irijiJ,:::iY'Vln fl1Vlll1fl~'\..l I'll'\..! fll 'j l~lJ fll'j mil, rrJ 1 'lu m :::'l.J1'\..l m rn~ Vtltl'tt'U cll'\..ll~'l.Jfltl-:Jll'j 
d ~ ii I I q ~ l d,- d ii 

1rn::: mrn~V1rnm!ffu'V11-:i'Uuff-:i11rnw 1umnWV1'\..l'Vl 1m-:im, 1ilu~'U 

3.1.4 tY'ltJWilfll'lA'lhtl'UA'ntl'Ufll'Jvl'l1111~flWill'tlellflU'l1'W'U'l'Jf.llfllff 
~ ~ 

'il1nr1c,m,m1'il1~fJW.fl1Vltllfllff'lum,t11mff'lu'li1-:i~~1um'iluo-:iu'il~uu (1~t1unumuu 2568) 

M'l'i1m,~'.i1'il1~llilJ1fl.l~'\..lcl:::tJtJ-:Ji-:i11:u~ (TSP) 1m:::mmw~uc,:::t1tl-:J'U'\..l1~~1fl'J1 10 1:umti'\..l (PM- I 0) 
O d l.r) ii I ~ ii i/ d l d,- ii ~ QI ,d 
,:,1u1u 3 mnu 1~11n m11wmm1'l:IQ'l'lnmr1u-:iV1u'Vl 1m-:imrn1-:i~1u'Vlff~nu~m:::u::: 100 1:u~, ('111.J'Vl 9 

u'1u1.it1'Vlt1.:i) 'l.J1nw 1H~t1'\..l'Vlt1.:iuffu'llu1'Vlt11 1rn:::'l.J111wu'1url1~u (i.:i~u1-:i~ 3-2 1rn:::1il~ 3-2) 1~t1V1'l.J11 

'VJflrif-:i1m:::i-:i 2 i'lfil~'l'i1m, ~,1,:,1~ ijri1t1tj'l'WlflWCl'11J1~'lJ7'\..lfJWfl1Vlmmff'l'Wmw1mff 1~uvt1111~11.J 

il,:::mffr1w:::mrnm ,~.:i111~1:\'t1:uu11-:i'lf1~ uu'l.J~ 24 VI.ff. 2547 'Vlflfft:11il~'l'i1m,~n'il1~ ~.:i11ir~-:i'lir1~ui1 . 
'Vl7-:i~il, ::: fltl'l.Jfl1'j i~il~'l.J1i~1:um~rn1, ~ l~f11'11'\..l~ 11mh-:i1r1-i-:ir1i'~ 1+7ti iiJ'lir1n~r1c,m ::: 'Vl'lJ~tl'IJ'll'lf'\..l~l'\..l 

fJ w mV1m mff 1rn:::lt1-:iil~'l.J1i1~:u1~ :u~11J~'Vl1-:i'l.J111'Vl~lli mi 1 ~ -:i111~~t1 :u 1 ~ ir1h1u:::'l.l 1m11~1 'l uiu' 1-:ilu 

1+7til~'U mrn~llilJ1W~'\..l~'il :::lf1~~'\..l iu tl'\..llrl~ 1 iru'm.1~~~ ~-:J'Vl1-:J'l.J1'll'Vl~lli fl'l:11~-:JII 1~~tll.J m'l ::: 'Vll-:J 

1 m .:Jfl1'l'il:::'l'i7fl1'l~~~1l.J1~1'l:::1-:Jrlclfl1'lm1'il1~fJW.fl1Vltllfl1ff'l'\..lll~ cl :::tj~ fllcl 111f1~rlclm:::'Vl'l.Jf1'lJ'IJ'll'lf'\..l 'lflJ:\'1~ f.1-:J 

31 "' q di f l ., ~ , 111. lq 31 "' ., ~ 31"' ~ ., 31 d 
lJlfl'\..ltltl!Vlf.1-:J I~ IVltJ'il ::: '111'Vl1-:Jutl.:Jfl'\..lllcl ::: Ufl l'U~tl 1U 1'11lfl~rlclm ::: 'Vl'l.Jfl'l.J'IJ'll'lf'\..l 1flcllrltl.:J l'\..l'l ::: ~'l.J'\..ltltl'Vl~~ 
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CM 
I 

as 

vi ~n 7nomB'¾ 2021 0111A 

\?ll'i1"1~ 3-2 Uil'Yl-.'.lfll'il'lnt1mnumu,m1\?lnfl1YlflWflWH>lfllft1um'itllfllft1u,h..:i~HllllllflllO-.'.l'Uilfl'IJll q q 

3 

' 
TSP 24 hr (mg/m) 

3 PM-10 24 hr (mg/m ) 
., "' ., 
1ll't'l\,l'i1U1YI 

St. l St. 2 St. 3 St. 4 St. 5 St. l St. 2 St. 3 St. 4 St. 5 

25-28/02/68 0.185 - 0.249 0.196 - 0.210 0.171 - 0.227 0.170 - 0.239 0.234 - 0.280 0.072 - 0.102 0.084 - 0.096 0.073 - 0.090 0.072 - 0.106 0.095 - 0.109 

27-30/09/68 0.021 - 0.028 0.020 - 0.041 0.019 - 0.025 0.021 - 0.030 0.069 - 0.095 0.017 - 0.ol8 0.013 - 0.025 0.012 - 0.014 0.010 - 0.014 0.042 - 0.053 

lll\?l'iflll 0.330 0.120 

nm tihJ''YI llJ~-:J l~l!l1Hl'Wl"''l-n'l fl'ill!i'1U'Ylml 'Olf)~, 2568 

lll\?l'ijlll: lJl\?l'Jjll!r.JtlHll'VWlfllff1mn'H.llfllffi~v-rl'1lU U'J:::fllffflW:::mrnfll"J~-:Jll1~atllJUlf-:J'lfl~ 'i"l'Utl~ 24 'YUi'. 2547 

'tUlltll'tt~ : St. I 

St. 2 

111rnl!u1u1nalm-:imrn~~ 3 u1umnm-:im 

111 nw 1~mfl'17-.'.ll!l 

St. 3 = u1nw h-:iifouurn~-:iwwim~-:iu1:::'1f1f i 

St. 4 = 111rnu1~i~u"J:::'lflffllJflfl 

St. 5 = 111rnuh-:i1frnmrn-:i1m-:im1 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 
O.oJ 
0.00 

mg/m3 

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 

"" 

v1iin lnomv1 2021 tilri'~ 

Total Suspended Particulates (24 hr) 

lJ11111J1\l = 0.330 mg/m3 

0.249 

t. 185 

25-28 n:n. 68 

. 0.028 
0.021 

27-30 n.11. 68 

JU~ 3-2 n1nfoAm.11tiuuNam1\111-;i;11vitJtuill'Yifllfllfthm11r.nmfl 
' "' II'\~ '"" !II 'U1l1tu'Ul'UlfllHtl1.:Sfl11't13JYI 3 'Ul'UNlfli.'IH'Ul 

' , ' "" ' 4 _., ., 
'U'tf1.:SYIN1'Ulll\l'UO.:Su\l1}'U'U 

PM-10 (24 hr) 

1J1'11J1\l - 0.120 mg/m3 

0.102 

I 
0.072 

0.018 
• 0.011 

I 

25-28 n:n. 68 27-30 n.11. 68 

JU~ 3-2 (9ifl) n,1-w1tAuu1tiuuN1:1m1\1111\l1vitJtumnmmft1um,r.nmfl 
"' II 'I l"i' tel !II 

'U111tu'Ul'U!fl'11tl1.:Sfl11't13JYI 3 'Ul'UNlfli.'IH'Ul 

' , ' "" ' 4 _., ., U'lf1.:SYIN1Ulll\l'UO.:Su\l1}'UU 
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u1ii11 711a"wj 2021 i1nn 

Total Suspended Particulates (24 hr) 

mg/m3 

1J1911JTU = 0.330 mgim3 

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

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

0.130 
0.120 
0.1 lO 

mg/m3 

0. lOO -
0.090 -
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

0.210 
10.196 

25-28 fl .Yi . 68 

!
0.041 
0.020 

27-30 fl .lJ. 68 

Jtl~ 3-2 fl'HYhtl1t11.J1iitJ'UN1lfl11Yl11'11YltJWfll't'Ullfllt11'1-A'U11tllfllt1 

0.096 

! 
0.084 

25-28 fl.Yi . 68 

... ., 
'U111W1YINlfl1lH'I-Al 

' , I .. I <I _'f U 

'I-A'ti1.:.l'YIN1'1-Ail1'1'1-Atl.:.IU'1~'U'I-A 

PM-10 (24 hr) 

ll19\lJ1\l - 0.120 mg/m3 

I 

O.D25 

! 0.013 

27-30 fl.lJ . 68 

Jtl~ 3-2 (Pltl) fl11~1tl1tJ'UliitJ'UN1lfl11Yl11'11YltJWfllftt)lfllt11'1-A'U11tllfllt1 

... ., 
'U111W1YINlfl1lH'I-Al 

' , I .. I <I _'f U 

i,,n.:.t'YIN1'1-J).11'1'1-Atl-.:.IU'1~'U'I-A 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 3-8 MM_T2: THAI QUARRY 202 l12025/SEP/FIGURE3-2.DOC 



0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.1 5 
0.12 
0.09 
0.06 
0,03 
0.00 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

viiin Tnonw12021 i1ri'~ 

Total Suspended Particulates (24 hr) 

mg/m3 

lJll'll!7'U = 0.330 mg/m3 

...................... .... ... ........................ ......... ........................... ............ .. ......................................................................... ____ ,, ................................ .. 
-

mg/m3 

.... 

.... 

0.227 

t .171 

25-28 fl .'l't 68 

. 0,025 
0.019 

27-30 fl .!J. 68 

J'U~ 3-2 fl11~11,J;r.,mnrJ1.JNDfll1Vl'nil1PlfJOUll'Yi61fllflhn.J11tllfllft 

'U111W11,111t1uunm:inA1UlA.:J'U1:::,J11f 

0.090 

I 
0.073 

PM-10 (24 hr) 

IJ1111J11.1 • 0.120 mg/m3 

0.014 
• 0.012 

25-28 fl .'1'1 . 68 27-30 fl .!J. 68 

J'U~ 3-2 (gje) fl11~11.Mtl'lJlTitl'UNafll1Vl11\'11PlfJWfll'Yi61fllft,U'lJ'j"jtJlfllft 

"' ~ .ct SI ., -1 ., 
'U111W11.:Jl1tlU'UlUA.:J'YiAIU1A.:Ju1::: ,i11J 

' , ' ... ' <t _., ., 
U,J1.:Jf1Nl'Ulll\'IUQ-:Juil\l'UU 
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Total Suspended Particulates (24 hr) 

mg/m3 

1J191lJ1U = 0.330 mg/m3 

0.33 
0.30 
0.27 
0.24 

0.21 
O. l8 
0.15 
0.12 

0.09 
0.06 
0.Q3 
0.00 

·····································································································································---······-·················"·•·"·"············"···"·············"··········· 

mg/m3 

0.130 
O.l20 
0.IL0 r 
0.LOO r 
O.o90 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

0.239 

L .170 

25-28 n:rt 68 

t 0.030 
0.021 

27-30 n.lJ. 68 

JU~ 3-2 n11rJnJ;t1rniirn.JNamw111i11AtJtlUll'YitJ1mn1u111·m1mn 
Q u ~ ... I u 4 

lJ'U1W1Ai!Vlu1:::'lllffUJflfl 

' , I ... I di .'f V 

u,n.:irtN1Ullli!UfJ-3Uil'llJU 

PM-10 (24 hr) 

1Jlf11J1\I - 0.120 mg/m3 

r oo 
0.072 

25-28 n.Yi. 68 27-30 n.o. 68 

JU~ 3-2 (At:>) n11rl1tAurniit111Nam1vi11i11AtJWlll'YitJ1mn1uunrnmn 
Q u At. .. I u .c:1 

tJ111W1Ai!Vlu'i:::,nn1iiflfl 

' , I ... I di .'f v 
U'll1-3YIN1Ullli!UfJ-3Uil'llJU 
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111iin lnoRw1 2021 foin 

Total Suspended Particulates (24 hr) 

mg/m3 

il11'11!1ll = 0.330 mg/m3 

0.33 
0.30 
0.27 • 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 

........... , ..... .................... , .. ,,.,, ... ............................... ............................................ ...... ___ ,.., ..... , ................ ......................................................... . 

O.o3 • 
0.00 

mglm3 

-

0.280 

t .234 

25-28 fl.'l't. 68 27-30 fl.V . 68 

JU~ 3-2 tl11~1\nt.11.Jl'nt.11.JNfltl11\ll1"Hl1v!fJWfllfit)lfllH1utl't1rJltllft 

u111w 11-:i 1 iji1u ,iv-:i 1 fl1-:im1 
' , I .ct t <!I .<of V 

'U'lf"HflNl'UJ.ll{J'UfHuil~1.J'U 

PM-10 (24 hr) 

llllllJl\l - 0.120 mg/m3 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

····· ······························ ···················· o.109······························· ······· ···························································· ·······················································--············ 

.. 
! 

0.095 

0.053 

¾.042 

25-28 fl .'l't. 68 27-30 fl.V. 68 

JU~ 3-2 (~t>) n11~1t.At.1u1nt.11.JNfltn1\ll11{11~fJW111't'it>ltnt1lum·m1mt1 

u111wh-:ilui1u,iv-:ilfl1-:im1 
' , ' ... , <11.<of., 

'U'lf1-3f1Nl'UJ.Jl{J'UCl-3u{J~1.J'U 
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3.2 

3.2.1 0 "" fl TH'llA U U fl Tl 

'Vllf11'.i\,l'.i1'il1~~1tllf1~tMl,l'.i1'il1~f111:IJl~1U'1:::'Yl ffl'nH'1:W 1~vi11r1itJ,:l'il:::'l'i1nwuuvirnh 

m1:w1~11m:::'Ylfl'l'll-Hl:1JU~1'1'i1m'.im~mi'.luf11'.iw'IT11:w-:i 'il1m!uihf11~'1~mi~'l'i111'.lum•mflili1:w (Wind Rose) ... 

\,ll:IJ'.i:::'IJ'IJ'lltl-:J 1 'IJvltJ {~ (The Beaufort Scale of Winds) f11'.i;~i-:i1r1itJ-:i1~m1m~11m ::: 'Ylfl'l'll-:J'1:IJ 'fi'tJ-:Jff-:J'illn ... 

~'U~'U 6.0-10.0 lll\,l'.i 1~v~~~i-:i1riit1-:i'Fi't1-:it1tjiu~1ri-:i '1~ii~-:itl~mr!1-:i'l-1~t1t11m'.i\1'-:itl'-:i 1m:::'Fi't1-:ii-:ii'l-l'lh-:i 

1u1m:::11m1~ 01 nu n'IJ m '.i \,l '.i 1'il1~fJW fl Twm mfliu 'IJ '.i '.i m mfl 1~tJ i ~11'.l'U'u' m.i mY1-:iB-:iu ff~-:im1:w 'ff:W"W'U n 
'Utl-:JJ:,mf11'.i1,1'.i1'il1~ 1~v'l'i1m'.i\,l'.i1'il1~ ~l'U1'U t mnu At! 1~~11tl1:::'lflffl1Jf1ft ('Vin~ 0206413 l,l:::1'Utltln ' 

196742l 11'1'Utl) t1tjl11-:J'illn~'W~1m-:im'.i'1tlm-:i~l'U'Ylfl'l,l :::1'U~nttv-:imut11h:::mw 2.8 nfo1:1J\,l'.i 

<it!~ 3-1) 

3.2.2 

mrn'.i1'il1flf111:IJl~11m:::'Ylfl'l'll-:J'1:IJ ~l'U1'U l ffmil '1~un 1~~mh:::'lflffl1Jf1~i'U'lh-:i11m 

1~01n'IJm'.i\,l'.i1'il1~fJWfll'l"lt11mfli'Wrn'.immfl '.i:::'1-111-:i i'W~ 27-30 n'WtJW'W 2568 iii:rnm'.i\,l'.i1'il1~mrn-:il'W 

l,ll'.il-:J~ 3-3 i-:iitl~ 3-3 1m:::'.i lfJ-:Jl'UrlMl'.i\,l'.i1'il1fl i'Wfllf1rl'l-!1n~ 2 

3.2.3 

'l'i1m'.i\,l'.i1'il1~r111m~11m:::'Ylfl'l'l l-:ii1:w 31'W\9ltJl~tl-:i lwih-:ii'W~ 27-30 n'WtJW'W 2568 'l"l'IJ11 

iY1'U imuvr~m'il 1n'Ylfll,l :::1'Utltlnttv-:imutlf1tl'U '1 tl'l'll-:J'Ylfl'l,l :::1'Utltl n (ESE) 1m:::'Yl fl'l,l :::1'UtltlnlttJ-:i l'Fi'fltl'U '1 ti 
" 

'l'll-:J'Ylfl'l,l:::1'Utltln (ESE) i'W'ff~iY1'W~l'l'lln'U 1~viir111:w111lw1h-:i 0.4-2. 1 mis ~~11'.l'Wft1vi1 ::: 9.98 'llt1-:ioii1-:i~ 

o ~ d ~ 

'l'llf11 '.il,l'.i1'il1~ 1m::::1J'1:1Jff-:J'IJ'.itlfJ'1::: 45 .83 
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ui!l'n 7ncmw12021 0111.r 

. 
' V Ci V 

1:::111H1un 27-30 nm.mm 2568 

ffu1u~,1~r~=r~~~u,~~1ff1,rflfl 

,hmu1~11~r~ 
27-28 fl'IWltJ'l-l 2568 28-29 fl'l-ltJltJ'l-l 2568 29-30 fl'l-l(Jl!J'l-l 2568 

d 

fl1UJl11 mu.uh mu11·n 

(mm~fl1'1-lln) 
fil'IYIN 

(mm~fl1'1-lln) 
fil'IYIN 

(mm~fl1'1-llTI) 
fil'IYIN 

18.00-19.00 0.5 NE 1.0 NWN tl1HHU -

19.00-20.00 0.4 ENE 0.7 NNW UlHHU -

20.00-2 1.00 0. 5 SSE U1Jff~U - U1Jff~U -

2 1.00-22 .00 1.0 s U1Jff~U - U1Jff~U -

22.00-23.00 0.9 SE U1J1:l',U - U1J1:l'~U -

23.00-00.00 0.5 SW U1J1:l'~U - U1J1:l'~U -

00.00-0 1.00 1.0 s Ul.JtHU - U1Jffrn -

01 .00-02.00 0.8 s U1J1:l'~U - U1J1:l'~U -

02.00-03.00 0.6 ESE U1J1:l'~U - 0.7 N 

03.00-04.00 0.5 s U1J1:l'~1J - U1J1:l'~1J -

04.00-05 .00 0.4 ESE U1J1:l'~U - U1J1:l'rn -

05.00-06.00 0.5 ESE U1J1:l'~U - U1J1:l'rn -

06.00-07.00 U1Jff~U - U1J1:l'~U - I. I E 

07 .00-08.00 U1J1:l',U - U111:HU - 0.5 ESE 

08.00-09.00 Ul.Jff,U - Ul.Jff~U - 0.9 N 

09.00-10.00 0.5 WNW U1J1:l'~U - 1.0 ESE 

I 0.00-11.00 0.4 NNW Ul.Jff~U - 0.9 ESE 

I 1.00- 12.00 0.7 NW u11mu - 0.8 ENE 

12.00- 13.00 0.8 NNW Ul.Jff,U - 0.5 s 

13.00-14.00 0.4 N ft1J1:l'~U - 0.7 ENE 

14.00-15.00 Ul.Jff~U - 0.4 ENE 0.6 E 

15.00-16.00 0.4 NW 0.6 s 0.9 ESE 

16.00- 17 .00 0.9 NE 0.5 ENE 0.8 ENE 

I 7.00-18.00 I. I NWN 0.4 ENE 1.0 ENE 
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vi11t1 7t1rmw; 2021 01,io;i 

' ,et I cv d ~ 

Yll'Hrt1 3-3 (Viel) f-H'lfl1'.iYl'l11l1~fl1Ull'l1Utl~'Yltl'YIHtllJ 

' ' Q.I .ct QJ 

'.i~'l11HTU'YI 27-30 fl'Utlltl'U 2568 

mnHh,n, nhi41cuU~fl1UJ1~1,n1 (%) 

1v1ii1111h::'lfHYl~flfl 

0.4-2.10 mis 

;\nn1~,n-1 

N 2.85 

NNE 0.00 

NE 1.43 

ENE 9.98 

E 4.28 

ESE 9.98 

SE 1.43 

SSE 1.43 

s 8.55 

SSW 0.00 

SW 1.43 

WSW 0.00 

w 1.43 

WNW 1.43 

NW 2.85 

NNW 7. 13 

11iJ 54.17 

!lil i:l'•:nJ (<0.4 mis) 45.83 
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9.9% 
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11i11n 7nmmfl 2021 li1nR 

I 
I 
I 
I 

- - .J 

ST : 
I 
I 
I 

WIND SPEED 
(mis) 

D >=11.10 

- 8.80-11 .10 

- 5.70-8.80 
• 3.60-5.70 

D 2.10-3.so 

D o.40-2.10 

Calms: 45.83% 

MINING ENVIRONMENT CONSULTANT CO., LID. 3-1S MM_T2: THAI QUARRY 2021/2025/SEP/CHAPTERJ.DOC 



3.3 

3.3.1 
0 .,. 

fll1~l!'W'Wfll1 

'lJ71I'V1 h 1~.:i 1~'WITH.J'W1l!ini1 l'ltiWlftH!'Vl'W~ 'illn~ vi1mrn'.i1'il1~'.i~irnti'u.:im~u 24 i'11:u-:i 

(Leq. 24 hr) 1m~'.i~irnti't1.:i\l'sltJ'~ (Lmax) 1tl1-1m11 3 11-1~m~t1.:i 1mh.:i~l1fllH111'W'Wsll'W~llJ'Uf1~'\ltl.:J 

1m.:Jfll';i 1rlt11'W~ 27-30 tl'WUlU'W 2568 1~u1itl'l~tls11Jtl Sound Level Meter SCARLET 1~U'Vllfll'.i~'n'il1~ 

i'W'lJl 11ru ~1'11~17'il~ i~f rnmm~'Vl'lJ'ill mti'u.:ii.:i 'ill'W1'W 5 i:Ymii. ~.:i1tl'!-l~~1~u1n1-1~~'.i1'il1~f:Jfllfll'V'ltllfllfl' 

'l1-1m'.iU1fllfl' fttl (i.:iiu~ 3-1) 

., ~ "1 ,d ., 
1. 'lJl'W 1m1 m .:imntlJ'Vl 3 rn1-1mnm.:i1-11 .. 
2. 1~mnm.:i1-11 

3. h.:ii1t1'WUl'W~sl'WWJ'Wl~sl'U';i~'lfl1! 

4. 1~~~'U';i~'lflflllJl'll'l 

5. h.:i1:ui1mrn.:i1m.:im'.i 

3.3.2 

'illm,mmrn'.i1'il1~'.i ~irnti'u.:im~u 24 i'11JJ.:i (Leq. 24 hr) 1m~'.i~irnti't1.:i\l'sltJ'~ (Lmax) 1tl1-1 

mil 3 1'W~t11ilt1.:i 'ill'W1'W 5 mnu 1dv11-1~ 27-30 tl'WUlU'W 2568 n~r1mrnn'il1~,'W~l';ilsl~ 3-4 1m~ 

'.i1U.:J l'W~t1m'.i11m1~1111-1ml'l~1-11n~ 2 
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vi iin 1ncmw; 1011 01nfl 

3.3.2 

'il7m-rnmHl'n'il1~'j:::irn~u.:im~u 24 '1111m (Leq. 24 hr) ml::: 'j ::: irnffu.:i\T•HJ'~ (Lmax) 1r!'U 

mn 3 i'u~rn~o.:i ,i1u1u 5 innil 1rlo1u~ 27-30 nuuwu 2568 iii:-rnmHn1'il1~'1m1ni.:i~ 3-4 1m:::'j1u.:i1u 

1,n,m'j11m1:::'l'l'lumrii:-iu1fl~ 2 

' .cl OJ V ct 6l , <!I V 

\>11':il.:JYI 3-4 ~ilfll':iVl';i1{11Yl':i:::Yl'Ull;l£H!\.fl.J';i';ifJlflli'I UIYltl'IHl'UfJlUU 2568 

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

' ':i:::Yl'Uli;TU.:J [IYl"lll'Uil(lel)) .., .. .., 
i;T01UYl\ll':i1{11Yl 1UYl\ll':i1{11Yl 

Leq. 24 hr Lmax 

91 '1 911 ,d 91 
1. mu flt'! m.:imrn:u'\11 3 mui:-11flm.:iu1 

"' 
27-28/09/68 58.3 94.6 

28-29/09/68 58.7 94.9 

29-30/09/68 58.9 95.2 

2. i~mflm.:im 27-28/09/68 55.8 93.2 

28-29/09/68 56.1 93 .6 

29-30/09/68 56.3 93 .8 

1 ct 91 ., , I ., 3. Hll Ul-l'lJll-l~.:JVI\Plll-11~.:Ju'j::;'lfl'ji 27-28/09/68 56.8 90.1 

28-29/09/68 57.0 90.4 

29-30/09/68 57.4 91.2 

27-28/09/68 58.8 90.3 

28-29/09/68 57.1 90.7 

29-30/09/68 57.4 91.0 

5. h.:i1lli'iwuo.:i1m.:im'j 27-28/09/68 60.7 97.6 

28-29/09/68 61.4 98.8 

29-30/09/68 62.0 100.3 

"1\ll':ijlU 70 115 

d 
YIJ.11 U~1J'Vl i:uii.:i 1iui1rnuufm1 flt)l-!'Jit'lll'Vll-1~ ,i1n~, 2568 

mmirn 1J1mi 1m:::irnfft1.:J 1~ulf 1iu U'j::: f11flflW:::mrnm'j~.:Jll1mi'o:u1111.:i'l57~ \l'l.JU~ 15 VI.fl. 2540 
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_, V V <,t G) ,!i V 

3.3.3 tYlUf-Hlfll'j(,l'j1'lJ1vl'l~vl'UHrtl~ !'I-Uv10UflUtlltlU 2568 

'illf1J:-H'lf11Hl11'il1~'i t it11ti't1.:im~t1 24 i'1 im (Leq. 24 hr) ll'1 t"J"t it11ti' t1.:i\J'.:ltJ'~ (Lmax) 1~14 

11"1 3 1'U~tll~tl.:J ~114114 5 ffmu vnrh ,!1u'lmfrm.:imrn~~ 3 ,!1mnnm.:im nr11 Leq. 24 hr titj'l'\..l'lh.:i 

58.3 - 58.9 1~i11rn(rn) ll'1 t nr11 Lmax tici'l'\..l'lh.:i 94.6 - 95.2 1~i11rn(rn) , 1~Ji-llf1"1.:Jl41 nr11 Leq. 24 hr tici 
" " 

iw1h.:i 55.8 - 56.3 l~CJfllrn(rn) 1m::: nr11 Lmax ticii'\..l'lh.:i 93 .2 - 93 .8 l~CJflU'1(1tl) , h.:ii'fou,!1'\..l~•nf\PJ!m~.:i 
" 

1h::;•1ni'1 nr11 Leq. 24 hr titj'lmh.:i 56.8 - 57.4 l~CJflU'1(1tl) 1m:::nr11 Lmax titj'lmh.:i 90.1 - 91 .2 l~CJflU'1(1tl) , 

1~~111ht'lflffl:Wflfi nr11 Leq. 24 hr tJQ'l'\..l'lh.:i 57.1 - 58.8 l~CJflU'1(1tl) 1m:::nr11 Lmax tJQ'l'\..l'lh.:i 90.3 - 91.0 

l~CJflU'1(1tl) 11'1t h.:i hi-n'W'lrn.:J im.:im"J" nr11 Leq. 24 hr tici'lmh.:i 60.7 - 62.0 l~CJflU'1(ltl) 1m::: nr11 Lmax tici 
" " 

i.mh.:i 97.6 - I 00.3 l~CJflU'1(1tl) ~.:inr11tici!.'\..llf1WCVllJ111'J";Jl'U'.i t iU1flf.M 1~t1J1 hl 11llJU'J" t f11ffflW t mrnm'i " ., 

~.:i111~irtllJlll1.:J'lfl~ UUU~ 15 'YUl. 2540 (fllflf-l'\..11f1~ 3) ~f11l1'\..I~ !.ttr1n:::iU1flt1.:Jm~t1 24 i'1 im (Leq. 24 hr) ij 

r111ihi1n'\..I 70 l~CJflU'1 (ltl) 11'1 t fll'i t iUlfltl.:Jff.:Jff~ (Lmax) 11.itn'\..I 115 l~CJflU'1(1tl) 1m::: nriwciimnWCV1 
" q " 

lJ111 'i jl'\..I fl 1UfJ m :::i u 1ti't1.:i11" :::m1 m4'u ff:::1-vi ti'\..! 'ill n m"J" 'Vi 1m i'.l ti.:i-n '\..I 1111.JU'i::; mff m ::: 'Yl "J" 1-:i 'Yl i' 'V'j mm ti'.i '.i lJ'lfl~ 

ll'1t~.:i111~irt)lJ U'.itf11ff'j1'lff1'il'il1'4!Uf1'1fl 1'U~ 29 n'\..111fllJ 2548 ~f11l1'U~f11'i t iutfftl.:J'illf1f11'j iliu~1m::; 

Utltl'tt'W'l'\..lfllU 24 i'1 im ~t).:J 1li1n'\..I 70 l~CJflU'1(1tl) 11'1 t f11'i t iutfftl.:J\J'.:ltJ'~ (Lmax) 11.itn'\..I ll 5 l~CJflU(l 
.a ..:! 0 Q./ 

(ltl) 'l'Jf1ff(l1'\..l'Yl'Yl1f11'j1i'j1'iJ1~ 

'il1f1f-l'1f11'.i11'J"1'il1m ::: irnti't1.:im~t1 24 i'1 im (Leq. 24 hr) ll'1 t '.i t iuiti't1.:i\J'.:ltJ'~ (Lmax) l~'\..I 

11"131'\..l~tll~tl.:J!.'U'll1.:J~f-h'\..llJ1'il'Uf:l.:J'U'il~U'U (l~tl'Ut1'\..ltlltl'U 2568) 'Vi7f11'.i11'J"1'il1~~1'\..11'\..I 5 mnu i~un 

,!1u'lniriflHnuMli~ 3 ,!1umnm.:im u111w 1~Ji-l1nm.:im u1 11w h.:i11t1uir1um'rl'\PJ!m~.:i,J'.i ::; 'lf1 i';i " ., 
' ' ., 

u111w1~i11u"J"t'lflffl:Wflfi ll'1tU111W h.:i ili-n'W'IJtJ.:J im.:im"J" (111'J"1.:J°¥i 3-5 1m::: iu-vi 3-4) 'V'jUil 'l'Jf1fli'.:i1m::; 
j/ I I 1 

'l'i.:i 2 i'lfU '¥i'Vi1m"J"m1'iJ1~nriwtj'lumwCV1lJ11i'.ijl'U'.i t iU1fftl.:J 1~t1'1'i1 iu 111mh::: mffflWt mrnm'.iff .:i111~irt)lJ 

lll1.:J'lf1~ UUU~ 15 Vj _ff, 2540 (fllflli-l'\..11f1~ 3) ~f11'n'U~!.ttf11'J" t iUlfltl.:Jl'll~tl 24 i'1 im (Leq. 24 hr) ijri11~ 

11.itn'\..I 70 l~CJflU'1 (ltl) ll'1tf11'.i t iUlfftl.:J\J'.:ltJ'~ (Lmax) 1li1n'\..I 115 l~CJflU'1(ltl) 1m::: nr11titj'l'\..llf1WCVllJ111'J"!1'\..I 

fl1UfJ m tiUlff tl.:J 11'1::; fl 11mr'\..I ff t t'Viti'\..l 'il 1 f1 f11'.i 'Vil ll1 ljtJ .:J '11 '\..I 11 llJ U '.i ::; f11ffm t 'Yl'J" 1-:J'Yl f 'V'j tl1 m ti 'J" rn '!fl~ 11" ::; 

~.:i111~irt)lJ U'.itf11ff'jl'lff1'il'il1'4!Uf1'1:J11'\..I~ 29 n'\..111fllJ 2548 ~f11l1'\..l~f11 'itiUlfftl.:J'il1f1f11'.i iliu~1m::: citit1'11'\..I 

'lumu 24 i1 ilJ.:i ~ti.:i1litn'\..I 70 l~CJflU'1(1tl) ll'1 t f11'.i t iUlfftl.:I\J'.:ltJ'~ (Lmax) 11.itn'\..I I 15 l~CJflU'1(1tl) 'l'Jf1ff(l1U 

~'Vi1m"J"11n'il1~ ~.:iuff~.:i 'ltt'111u i1 n'ilm "J"1Jf11Hi11i1u.:i1u'\Jti.:J 1 fl 'i .:i f11'i 'lmh.:i~~1um iliri .:i f-l'1m t 'YlU~7'\..I 
., ' 

fl 111.Ji.:i"J" :::iuiti't1.:i~tiu 111w 'lflJ'lf'\..11. nir1is1 t1.:iv'tu'Vi 1 fl "J" .:i m '.i u~ti el1.:i 'l~ 
q 
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v1irn 7nt1A1e1 1011 ti1ti'"1 

vmH~ 3-5 ltntJU1nmmilfll"i~vl~UJ~'nil1vl':i~~1.Jl;[J~,'U~1~~Nl'UIJlil'U0~1fo~u-u 

.., ,. "" 
':i~v!Ultm~ [lvlCJIIUil(rn)] 

' Leq. 24 hr .., "" .., 
1'U\'l~'nil1vl 

St. I St. 2 St. 3 St. 4 St. 5 St. 1 

25-28/02/68 58.6 - 59.2 56.1 - 56.7 56.8 - 57.3 57.1 - 57.6 65.1 - 66.0 94.8 - 95.4 

27-30/09/68 58.3 - 58.9 55.8 - 56.3 56.8 - 57.4 57.l - 58.8 60.7 - 62.0 94.6 - 95.2 

mmirn 70 ~ 

nm u11i'Yl lll~-:J lfl'U i 1rnu1rl'uli' rJe)l.19f'111l'lml ,i7fi~ ' 2568 

m~1irn : m~111m~irnih.1-:i 1m.1lf 1 iiJ iJ1~mrrr1w~mrnm1~-:i111~ifom111-:i'b'1~ ~tlu~ 15 TI.ff. 2540 

! 11ri~m~1!1umurim~irnih.1-:i11ri~r111rntuff~1'Yiflumnmn111111i1fl-:i-nu ~11.Jtl1~mrrm ~'Y111-:i 
SC 

'YlfTitntn1i1rn'b'l~ll'1~~-:Jll1~ire)lJ U1~fllff1l'b'f11Hlll.111Jf11Jl 11-.1~ 29 'Jl'U1lrllJ 2548 . 
""9/9~ ,.d91 11mum~ : St. 1 = rnnwrnu 1m11m-:imrn1J'Yl 3 rnw:-nnm-:im . ~ 

St. 2 = u111wi~mnm-:iu1 

St. 3 = u1nw 11-:i1fouu1u~-:il'i~m~-:iiJ1~'b'lfJ 

St. 4 = u111wi~i~iJ1~'b'Tffltl'r1isi 

St. 5 = u1nw h-:i 11.i-nmrn-:i 1m-:im1 

MINING ENVIRONMENT CONSUL TANT CO., L TO. 

Lmax 

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

94.0 - 95 .0 90.3 - 91.0 90.6 - 91.2 l00.0 - 100.8 

93.2 - 93 .8 90.1 - 91.2 90.3 - 91.0 97.6 - l00.3 

115 

MM_T2: THAJ QUARRY 202 1/2025/SEPffABLE3-5.DOC 



dB(A) Leq. 24hr 

70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 -

.................................... ................................. .. ........ ...... ....................................... ........................ lJ1~1Jl'U_=. 70_dB(A) ....................... .. .... .. .... .. .... .. 

5.0 -
0.0 

59.2 
A 58.6 

25-28 n.'l't. 68 

. 58.9 
58.3 

27-30 n.v. 68 

I I I I 

,J ct .. .I _f.!: .cl u OJ .cl .ct u "i' u ' 4!l J YI 3-4 n·nntu"UJ'UIYltl'lJN1lfll11>111fl1~1::~'Ul't1ll.:.JliUUJ 24 ,n,ii.:.i 3 1-Ul>ltll'lHH 

dB(A) 

120.0 -
llO.O -
l00.0 
90.0 -
80.0 
70.0 
60.0 
50.0 
40.0 t--

30.0 t--

20.0 ,-. 
10.0 
0.0 

... ,, .. .1'i ,... ,, 
'U1l1W'Ul'Ulfllllfl'j.:.Jfll1113JYI 3 'Ul'UNlfl1lH'Ul 

. 95.4 
94.8 

25-28 n :rt. 68 

' , ' ,q ' ,di _Of QJ 
'U111.:.JYINl'Uillfl'Ufl.:.Jufl,J'UU 

Lmax 

lJ1~1Jl'U = 115 dB(A) 

. 95.2 
94.6 

27-30 n.v. 68 

' ' ,J .ct f .. .I .. fl:!: 4 u u .c:& u I .tl!t J YI 3-4 (Vltl) fl11TIIU1tl'UlYltl'lJN1lfll11>111fl1~1::~'lJUTtl.:.Jg'.:.Jfl~ 3 1-Ul>ltll'Utl.:.J 

... ,, .. .1'i .... ,, 
'U1l1W'Ul'U1mufl1.:.Jfll'j111JYI 3 'Ul'UNlfl1lHUl 

' , ',qf odl_'f QJ 

U1J1.:.JYINl'Uillfl'Ufl.:.Jufl,J'UU 

11ii1m1111J : J.J1mJ 1'Wfl1'UT)lJ'i::irnirfl.:i Lflfli11,J ~1lJi.J'i::fllt1flru::m'ilJfll'i~.:i1m1ifllJU'l1.:J'lf1~ 

'il'U'U'n 15 'Vl .f1. 2540 

G.I d, ~ ..:!I. o 4 C. ,J 
1m::J.J1~'if 1'Wfl1'UT)m::flrnfffl.:i1m::fl11lJff'Wff::1'Vlfl'W~1nmrn11'11lJfl.:J'l1'W ~," 'i::mt1m::m1.:i 

'Vli"Vlfllf)'itj'j'jlJ'lfl~Ua::~.:i1nfl~f)lJ,J'j::fllf1'jl'lff)~~,'41'Uf)1Jl 1'W~ 29 1i'W11fllJ 2548 

I 
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dB(A) Leq. 24 hr 

70.0 
65 .0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 -
15.0 -
10.0 
5.0 

.............. .................. ..................... ............ ...... ............................................................................. lJ1~1! l'U. = .. .70. dB(A) .......................................... . 

0.0 

56.7 
A 56.1 

25-28 fl.l't . 68 

& 56.3 
55.8 

27-30 fl.ti. 68 

JU~ 3-4 (llio) n11v-l1mtJ'Ul'ntJ'UNDfl11~11{11~1::~'UlfftJ.:Jlil~tJ 24 t11JJ.:i 3 i'ullio,rlo.:i 

u111w1~r-nmnrn1 

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 

. 95 .0 
94.0 

25-28 fl .l't. 68 

' , ' .. ' .. • 'f' .., 'U'll1.:JflN1UJ.ll{JUfHu9~'U'U 

Lmax 

lJ1~1!1'U = 115 dB(A) 

. 93.8 
93 .2 

27-30 fl.ti. 68 

JU~ 3-4 (llio) n11v-l1mtJ'Ul'ntJ'UNDfl11~11il1~1::~lJlfftJ.:Jg'.:Jq~ 3 i'ullit)lrlt).:i 

ulmu1~N1nai.:iu1 

' , ' .. ' .. . 'f' .., 'U'll1.:JflN1UJJl{JUCl.:Ju{J~'LJ'U 

l1ll1Ull11!J : m~'I J1'Ufl11Jf.J>.J'I::irnff1J.:i lt11JJ11,J ~1>.Jtl1::ml'l't1ru::m1>.Jfl1'I~ .:i111t1lfl>.JU'l1.:i'lf1~ 

~u1Jvi 15 Yi .ft'. 2540 

- 1m::m~'IJ1'Ufl11JfJ>.J'I::irnff1J.:i1m::t111>.Jiuir::1vifl'U~1nmni11'11lifl.:iihJ ~1>.Jtl'I::ml'l'm::m1.:i 

'Yll'YIIJ1fl'I1i'I'I>.J'l11~Un::~.:i1nt1~fl>.Jtl'I::fl1i'l''Il'l1n~~,'4t1Jfl1ll 1'U~ 29 1i'U11fll.J 2548 

I 
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111iin 1nonw1 2021 e'1ri'~ 

dB(A) Leq. 24 hr 

70.0 - ..... ........................ ... ..... ........ .............. ...... .... ........ ............... ............... .. .. ..... ...... ..... .. ................... ~.~~!J~~ .. '.'.'. ... !.?..~~.~~~············· ·· ···························· 
65.0 .... 
60.0 t-

55.0 t-

50.0 .... 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

dB(A) 

120.0 -
110.0 -
100.0 -
90.0 -
80.0 -
70.0 
60.0 
50.0 
40.0 .... 
30.0 t-

20.0 
10.0 
0.0 

57.3 
6 56.8 

25-28 fl ."W. 68 

._s1.4 
56.8 

27-30 fl.!J. 68 

.. y q V ., .I ., mnw 11~11tJUlllU ~~'Vil>l!Ul~~lJ'i:::'V11 f 

. 91.0 
90.3 

25-28 fl ."W. 68 

' , I q I 4 _., U 

U'V1~flN1U3J19UCl~lJ'\H}1JU 

Lmax 
1J1911J1'\J = 115 dB(A) 

I 

. 91.2 
90.1 

27-30 fl.!J . 68 

J,J~ 3-4 (~t>) n111'1t!fornfitiuNam1vi1191~,:::~1J1fftJ~U~Q'~ 3 i'u~m~t>~ 

u;11wl1~11tiuu1u~~~l>ltu1~~,J,:::,i111 
' , I q I 4 _., u 

U'V1~flN1U3J19Umu9'\}1JU 

·tnnmflfJ : mms1um1JfJ1J'j:::i1J1n-ti.:i hwl'1'1 'hJ ~11J1.h:::mi'l'flw:::m rnm'j~ .:i1m1n'fl1J1111.:i'lf1~ 

~,j''Uvi 15 'Yti'I'. 2540 

ci, d, ~ ,a O o!i A ,.I 
11n:::JJ1~'jJl1.Jt11'UfJln:::fl'UlfftJ.:i11n:::f1111Jnun:::1'Vlfl1.J~1nmrn11'111Jfl.:i'l11.J ~11J11'j:::mi'l'm:::'Vl'j 'J.:i 

'Vli''YW1m1i'j'jl.J'lf1~11'tl:::~.:i1m1n'fl1Jtl'j:::fl1i'l''jl'lffi~~l'4l1.Jf11l111.J~ 29 1!1.J11fl1J 2548 

I 
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dB(A) Leq. 24 hr 

70.0 - ........................ ............................................................................................................................ lJ1~1J1'U .= ... 10. dB(A)··········································· 
65.0 
60.0 t-

55.0 t-

50.0 t-

45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

dB(A) 

120.0 -
110.0 -
100.0 -
90.0 -
80.0 -
70.0 
60.0 -
50.0 t-

40.0 t-

30.0 t-

20.0 ,_ 
10.0 t-

0.0 

57.6 
A 57.l 

25-28 fl.Yi . 68 

. 91.2 
90.6 

25-28 fl .Yi . 68 

I 

... ., ... ,J ., ... 
1J"Il1W1~H19l "I:::'lllffUlflfl 

' , I q I <I .'f V 

U'll1-.:ITINTl.n.Jli1Ut:l-.:luil~UU 

Lmax 

_.58.8 
57.l 

27-30 fl.lJ. 68 

lJ1~1J1'U = 115 dB(A) 

. 91.0 
90.3 

27-30 fl .lJ. 68 

3,J~ 3-4 (9ie) fl"Il~n.At11J1fit11JNtlfll"I9l"I1\11fl"I:::~lllffll-.:ltJ-.:11Jfl 3 1U9itll~El-.:I 

u111w1v1i9lth:::,r1n1iJflfl 

' , I q I <I .'f v 
U'll1-.:ITIN1Uill\1Ut:l-.:1Uil~UU 

't1tlltu't11lJ : lJ1mi1um'UfJlJ':i:::irnil'tFl 1~vvi'1 'hl ~1lJ1h:::mfl'fltu:::mrnm':i~i11n~n'vlJ1tl1.:J'l119i 

~u'Uvi 15 ~ .fl'. 2540 

GI d ~ .,!f O ~ Cit. .. I 
11"1:!:lJl~':ijl'Ufl1'UfllJ':i:!:~'Ul'iW.:Jll"1:!:f111lJff'Uff:::l'l'ltl'U'illflf11':i'l'111'11lJt).:J'l1'U ~llJ1J':i:!:f1ll'Ym:::m1.:i 

'l'li'~t.1,mli'l':ilJ'l119i11n:::~.:i1n~n'vlJ'll':i:::ml'Y':il'llfi'il'ill1'ltlfl'lfl 1u~ 29 ti'u11fllJ 2548 

I 
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dB{A) Leq. 24 hr 

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

lJ1~1J1\l = 70 dB(A) 
············································· ··············66.~········ ····································· ····· ······················ ··· ······ ...................... .. ................................................... ............. . 

A 65.1 . 62.0 
60.7 

0.0 I 

25·28 fi .'l'L 68 27-30 n.v. 68 

JU~ 3--4 (llit>) n1wlnAt1U1ntJ'UNi'ltn1~'i191m::~UlfftJ.:ilil~tJ 24t1li1.:i31ullio1d6.:i 

u1muh.:i1ili1w,m.:i1fl1.:im1 

dB{A) 

120.0 -
110.0 -
100.0 -
90.0 
80.0 
70.0 
60.0 
50.0 1-

40.0 1-

30.0 
20.0 
10.0 
0.0 

. 100.8 
100.0 

25·28 n.Yl . 68 

. 
, I 4 I <'I .'f U 

W111.:iflN1'1-liJ19'1-lO.:iu9~'U'l-l 

Lmax 

lJ1~1f1\l = 115 dB(A) 

100.3 
• 97.6 

27-30 n.v. 68 

. . 
.I"' I • .I .I'.:! "' .., .., "' .., I ... 

Jufl 3--4 (~6) 011nlu1tJUlfltJ'UNi'ltn'i~1191A'i::A'UUYtl.:ig'.:iiJA 3 1'1-l~61'1-ltl.:i 

u1mul1.:iliii1w1m.:ilfl1.:irm . 
, ' Q' .di --~ u 

u,i1.:if1Nl'l-liJ19'1-lO.:iu91'U'l-l 

,nm.11'11\!J : 1J1~'jJ1'Wfl1tlfJlJ'j:::irnihN 1T1a-vt111.l ~11Jil'j:::fl1R'T1t11:::mrnm'j~-:um1rl'61JUM.:i'lf1~ 
., .,; 

~tltl'Vl 15 Vi.R'. 2540 

GI .d. ~ .::!i O ,di 4 _I 
11n:::1J,~'j Jl'UTI 1tlfJ JJ 'j::: T1t11ff t1.:i1m:::T1111Jff'W n-:::1 'VlO'U ~ 1nm rn 11 '111Jt:J.:J'l'l'U ~11J1J 'j :::mR'm:::·m 1.:i 

'Vli'vw1mti'jnJ'lf1~11a:::~.:i1m11:ft:i1Jil'j:::fl1R''j7'1fn~~1~1t1n1111-u~ 29 i-u11T11J 2548 
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3.4 

3.4.1 

' CV CV ,!( 

on vi ·n 'tl 1 ~ u1-un..1 tY~ m 0 u 
0 .,. 

fll'i~l!UUfll"i 

t1i ll11111m-ne12021 01tiA 

'l.JlEl'Vl ,ll~-:J 1i'W,1'Hl'W!l~\.J'1'1 fltlWlfclll'Vl'W~ ~lfi~ 'Vllfll'j\?l 'n'i11~11'j-:Jif'Wff::;1viti'W'1Jt:U::;~iifll'j 

'J::;1u~l1'Wll'l1ijtl-:J'IJtJ-:J im-:im'J i~v'li'1f'liti-:iijti\?l'J1'il1~11Hif'Wff::;1viti'W (Seismometer) ttt'ti Instantel Model 

MiniMate DS-077 ~ij~~mlllffllllrn'IJti-:Jlfli ti-:iijti l'Wfll'J\?l'J1'il1~ftlf117llll 1tl'4fllfl (Peak Particle velocity) 

'1Jtl-:Jfl~'Wif'Wff::;1viti'W1~i-:iu~ 0.254 lJ'1~UJ\?l'J /1'Wl'vi ~'Whl ftlf117llt (Frequency) t!Ql'W'lf'.l-:J 1-100 1ill?l'11 

1rn::;1111ri-:ifum-:itf~mmrr (Microphone) f17l1'W~~'J::;iu 140 1~;1uc1 (1rnc1) i~vvi1mrnnro1~ l'W'l.Jl l1t:U~f17~ 

11ro::;1~frnrnm::;'Vl'l.Jl?lllllllmm'J<'I ~n11-1'W~ ~7'W1'W 2 fftll'U fiti (i-:iiu~ 3- 1) 

l. 'l.Jll1t:U'IJtl'l.JIIU'1-:JU'j::;'V]l'W'lJl,l'j (~fi~ 0208121 \91::;')'WtJtJf) , 1964642 ll1Utl) tJQ111-:J'illf) 

~~~'Vllfll'j'j::;tu~ 1um-:ivirrM U'j ::; lJlt:U 210 llJ\?l'j 

2. u111wu'1'W'lnJim-:imrnll~ 3 U7'Wf-17nm-:im (~ti~ 0208613 1,1 ::;1'Wt1t1n, 1964698 
"' 

' 
3.4.2 

CV CV ,!( 

f-Hlfl11vl11'tl1~U1 ~tl'U tl~n10U 

ro1nf-lc1fll'J1,i'J1'il1~m-:iif'Wff::;1vit1'W 1rlt11'W~ 28 n'WtJW'W 2568 ~-:ivi1mn ::; !'u~1-1tl'111-1iju-:i'l'W 

. ' " 
'M1-:Jl1'11 I 7:00 'WlWfll 'Vllfllrn'J1'il1~fl~'Wff'Wff::;1vit1'W 3 ll'W1 fit! 1,illJll'W1'VllW-:J (Transverse) ll'W1i-:i 

(Vertical) 1rn::;U'W1fl11 (Longitudinal) i-:il?ll'Jl-:J~ 3-6 1m::;'JW-:Jl'Wf-1'1fll'J11ml::; l1l'Wfllflf-l'W1f1~ 2 

' 
3.4.3 

- I cv cv ,!( ,!( cv 
tY1uf-Hlfll'Jvl'J1'tl1~U'J~tl'Utl~n10U!~0UflUtlltlU 2568 

'illf)f11'Jm1'il1~1mif'Wff::; lf1tl'W'illf1f11n::;1u~l1'Wlll1ijtl-:J'IJtJ-:J im-:Jf11'j 1rlt11'W~ 3 f1'WtJW'W 2568 (i-:i 

1,1777-:i~ 3-6) ~-:J'Vll-:J im-:im7'li'ilimw11,1m ::;1u~U'j::;lJlt:U 81 niM'.ilJ/'il-:Jl11::; ci1-:i ~l'W1'W 2 fftllU mmrn . 
l?lnro1~fl~'Wif'Wff::;1viu'W,~1viv-:i 1 ffmu fit) u111w'IJuuuuc1-:iun'Vl1'Wu\?l'j t1Q-n1-:iro1n~~~vi1mn ::;1u~ 111 

C> 9 ~ ,,j ., C> ~ 'l ~"' -1 "''I' ~ C> 

'Vll-:J'Vlft' 11,1 Unlllt:U 210 llJ\917 l'Wtl-:J'illf)f-1'1f1171,1'J1'il1~'1JtJ-:J'l.J'jl1fll'l.Jl'W71'l:Jf;J7 f1'11fltl-:J'Vl'W'Vl !f1Hf117'Vll-:J~l'W'VlrY 

\?l::;1'Wtltlf11UV-:JM (l1ll~ 3 Ul'Wf-llf)'17-:J'Wl) mhh-:i'illf)'i)~~'Vllfll'j'j ::;1u~ 1um-:iiirY\?l::;1'Wtltlf11UfJ-:Jl~ U'j ::; lJlt:U 
"' "' . 

d w ~ ~ .,:!{ d d i gJ I A .et, 

530 lllm m::;~'l.Jf11lllff'Wff::;1'VltJ'Wllltlf11llJl'J1tl'4fllfl (Peak Particle Velocity) llfll'Wtltlf111 0.254 ll'1'11lJ\?l'j/ 
I I I j/ 

imYi t-:i 1JJ ffllllHl\9171'il'il 'l.Jfftlltlllt:Ufl~'Wff'W ff::;1viti'W ,~ C]f-:JffllJl'j(lff'jUf-1'1,~i-:iu 
u u • 

• ulnW'lltllJIIUt!-:Jlh~YlnfUfl'i tJQ'ttl-:J'iJlf)~~~'Vllfll'j'j ::; !U~ 1um-:iiirYM ,J7 ::;mw 210 llJ\?l'j 

'Vl'l.J"Jl mmrn1~ftlf117lll~1tl'4fllfl~-:iey~ (Peak Particle Velocity) 1~utj1uu'W1'VllW-:J (Transverse) ~-:iiiftl 

I QJ q ,c::t, A d I d d ' I QJ Ari d' ' QJ 

l'Vllf)'l.J 2.365 ll'1'1lll\?l7/1Ul'Vl fllf111lltl (Frequency) llflll'Vllf1'1.J 9 UJ7\?l9f 1m::; fllfl17'1J'il~ (Peak 

Displacement) i'.ift71'Vllf1'1.J 0.03213 lJci~lll\917 i~vi'.iftlf111lll71tl'4fllfl\T-:l"J'~m~v'Vf-:i 3 ll'W1 (Peak Vector 

Sum) l'VllfiU 2.767 lJ'1~1lJ\?l'j /1U7Yi 1m::; m-:itl'~mfllrY (Air Pressure) i'.iftll'VllfiU 121.0 l~;IU'1 (lltlci) 

1rlml1rn1f-!c1 f117 \?l 'n'il1~ft lfl 11llt (Frequency) tT -:icy~ ~ hi' 'illf1f17 7 l?l'J1'il1~ 1 'Wll'W 1fl11 

(Longitudinal) ~ ij ft l l'Vl lfiU 9 1U \91'11 1 U 1m fJUIYitJu nu ft 1mm 3}l'W fl 1 lll i'W ff::;l'VJtl'W 'ill f)f)l 'j 'Vllll1 "tl-:J'tt'W 
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w 
I 

N 

°' 

vin H~ 3-6 111J~-umm1 v111 i11~111 -:i Nu 1J~1-rh1u 11t1-:i 1 fl"H 0111 ~tl'U fl1-um.1u 2568 

.. ~ 

ll\11 'UVI 'nil 'Jvl 

1. 111ntu'IJ'el11111hm.h:::mu1J~1 

11.l'Vi 28/09/2568 

2.111nru1f1u1m'11m~mrntj~ 3 
y y 0 

1111.lmfHrn'l.ll 'Yll~~l'l.l'Yll'I' 

~du'el'elm~a~11'f 

11.l'Vi 28/09/2568 

.. 
mnn 

Vl'nilYvi 

17.00 'l.l. 

JJlVll!l'U 

17.00 'l.l. 

mm1rn 

Frequency 

(Hz) 

9 

9 

Transverse 

Peak 

Particle 

Velocity 

(mm/sec) 

2.365 

12.7 

<0.254 

Peak 

Displacement 

(mm) 

0.03213 

0.23 

.,. 
nm '!Jlii'YI l1J~-:i 1ti'U11rnmu''Ul'l rrnwiflll'Yl'Ut ,foi~, 2568 

Frequency 

(Hz) 

[9 

19 

~ ~ ... 
Ni;lflllVll'Jil'Jvllll·:Hf'Utf:t:l'Yltl'U 

Vertical 

Peak 

Particle 

Velocity 

(mm/sec) 

1.301 

23.9 

<0.254 

Peak 

!Displacement 

(mm) 

0.03705 

0.20 

Frequency 

(Hz) 

12 

12 

Longitudinal 

Peak 

Particle 

Velocity 

(mm/sec) 

2.333 

15.1 

<0.254 

Peak 

Displacement 

(mm) 

0.032[1 

0.20 

mv119rn 

'tU.Jltll'H~ 

m~ '.i !l'W m11J i4'mY~l'Yltl'U 'il 1 nm'.iv\' 1mi'ieMM'U ~ 1mh ~mflm ~m 1-:i'Ylf vw1m li'.i rn'b'1~11fl~ ~ -:i111~Jt11J 't'I . fl. 2548 

1'½1J'Vllfll'.itJ'Uvint11'.i~~'IJm1mtuff~l'Ylt1'\.Hrlt1m1m~1m.imr1 (Peak Particle Velocity, PPV) jjfi1J-:i11~ 0.254 iifl~11Jm~t11mli ~'Ul'LJ 

1111111 7nvRM12021 !iJtJA 

Peak 

Vector 

Sum 

(mm/sec) 

2.767 

Air 

Pressure 

dB(L) 

121.0 
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11i 1111111omo11011 01,ii;i 

~11.J1.h::::mrrm::::vrn-:rv1i'wt11mTi'.irn'b'1~m1::::~-:i111~-a'm.1 1h :::: mm1'b'n'il'ill~1um,n 1'U~ 291i'U171'1lJ 2548 

(flll'll\l'U1fl~ 3) ~f1l'\1'U~'1Jt171'11llJ~ 9 1g{~CJf mrn'lJi'.it1l1'11llJl~10~flll'lt1''1t'J'~,~,l.i1n'U 12.7 lJ'1~1lJm/ 

1'Ull1 1m::::mn.1io~ il.i1n'U 0.23 lJ'1~1lJ~'.i 11~'1'U'I.IW :::: ~fill'l1llJl~10~flll'l\1''1t'J'~~~11'il1~ ,~'ill 'l'illflflln::::1u~ 
~ ~ ~ 

1d'l'Wl'li''l'U iit111'1'1ln1J 2.365 lJ'1~1lJ~'.i /1'Ull11m::::t1lfll'.i'l.l'O~l'Vlln1J 0.03213 lJ'1~1lJm i-:J'U'U 'il :::: IM'U,~11 

fil~~'.i1'il1~ ,~ 1J'11'1'1iifi 10 ~'l 'Ulflt\J cvi'm~'.i jl'U 1'111mr'U ff :::: l'VlO'U 'ill flfll '.i vi1milo-:i ~ 1mh :::: mrrm :::: v111'1 

'Vli'Wt1lfl1Ti'.irn'b'1~1m :::: ~-:i111~aolJ 1h :::: fllfl'1l'b'f1'il'ill~l1Jfl1fl 1'U~ 291i'U1ll'llJ 2548 i-:in~11 ff1'Ufil 

111-:Jtl~Olfllft (Air Pressure) ~~11'il1~ ,~i-:in~11'\i'w,i''U i'.it1ll'Vlln1J 12 1.0 1~~11J'1 (110'1) tl''U 1rlotl1m 

llli tl1Jll1tl1J nm ::::i1Jfll'.ivi1mt1'1.10'11'1 ~'U '1lJtl~'ill flfll'.i '.i :::: 1u~ 'ill fll'l 1llJi'1'1.10'11~t1'1 1h lfl{)1lfil~~ '.i 1'il1~ ,~ 

'il1 '1'illflfll'.i '.i::::IU~1J'11'1'10Q'l'Ulflt\J "ll~'il :::: ,11 no 'li1'1n~1'111lJl~tl'l11tl~O~ 'l'Ll'Jflfff 1-:i 'l~ "l 1m:::: 1J'11~'U fi 1~J1 fl11 

filt,''lt'J'~ [140 1~~11J'1 (110'1)] ~rll'Uflfll'.il'!1iJO-:Jll'J'I.I0'1'Ll'.i :::: l'Vlftff'11fjOllJ1 fllt10lJ f 1J,~ (flll'll\l'U1fl~ 3) 

3.5 

3.5.1 

"" d : 
fl l'l 1 A fl 11 ~ 'tt fl t\Ul l'VfU 1 

'I 

0 "" fll'l~l!l.!l.!fll'l 

u11I'Vl ,lJrt-:i !O'U,110'Ullj''Ul1 l'IOWiflll'Vl'U~ 1i1n~ ,~vilfll'.ilfi1Ji1od1-:iJ1N1~'U lil'U1'U 1 m:nw 

ftO 11omilo-:i'I.I0'1!1'11-:Jfll'.i ('Yin~ 0208182 ~::::1'UOOfl , 1964816 l'\1'UO) 1m::::fJWfllWJ1M~'U lil'U1'U 1 tr\ll'U 
' ' ' ,a I Id iJ .c:::, QJ QJ ~ ,c! QJ Q QI 

1'10 1J01Jl~l'1'11lJ'Vl 3 1Jl'Ul\llfl'11'1'Ul (Wfl~ 0210468 ~ ::::1'U00fl, 1964613 l'\1'UO) llJ01'U'Vl 30 fl'Utlltl'U 2568 

('.i'Ll~ 3-1) ~'1fll'.ilfi1Jll'1 :::: fll'.i111'1'.il :::: 'l'!tl''U,~~l!U'UfllrnllJlJ1~'.iill'U'l.l0'1 APHA-A WW A-WEF (Standard 
~ ~ 

Methods for the Examination of Water and Wastewater ; 2 I st 
edition, 2005) f1'1tlff~ -:J ifl'W~l '.i 1'1~ 3-7 

' .. .ct e:.\.ct d q,,, , .:::..ct ~ rJ Q..I Q.I 1 o 

rll'Hl'YI 3-7 Utl~..:J1fifll':ilfl'I.Jrl1fltll..:J 1fifll':i1lfl':il::::'tt Ui:l::::fll':i':ifll:lltl .fll'Wrl1fltlH'Ul 

.., "' .., 
vl'll'Ufl11\!'11'J'il'Jvl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

" '-' I fl111fl'lJVl'JelfJH 

91 ., 
'il 'N~f1 

91 ., 
'01.:J~ f) 

91 ., 
'il1.:J\9lf) 

91 ., 
'il1.:J\9lfl 

"" d : 3.5.2 N~ fll 11! fl11~ 'ttflflUll'Vi l.! 1 
'I 

fll 1'lfl1l UT ill't'l~ 'J el th.:i 

- Electrometric 
, d 

11'1/W'W - Nephelometric 
,d 

11'1/W'W - Dried at 103- 1 05 °C 

, d 
U'lfW'W - Dri ed at I 03- 105 °C 

, d 
U'b'W'W - EDTA 

'il1nm111m1::::'l'!l'IWmwJ1N1~'Utm::::mumwJ1M~"Wu1 11w'lm~
1

1i'it1-:ii'U~tm-:im'.i . . lil'U1'U 2 

d J QJ d QI d ,:::i,, rl ~QI d QQ,/ 

fftll'U llJ01'U'Vl 30 fl'Utlltl'U 2568 lJl\l'1fll'.i~'.i1'il1!1'1'.il :::: '11fJWillW'Ul~'1~1'.i1'1'Vl 3-8 1m:::: 3-9 ~llJ"1~1J 1m:::: 

'.iltl'1l'Ul\l'1fll'.i1!1'1'.il::::'l'l'l'Uflll'll\l'U1fl~ 2 
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CV ..::l Q CV I 

'J'U'l'llfl'U\ll'JtlfJVI 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

.. 
.. t • 

Niml'nlfl'll ::: 'lit"JWfll't'l'Ul 

30/09/68 

8.1 

88 

30 

518 

88 

' 
Yim ,Jhivi tll~<i tV'W i1n:i 'WtlJ'W'Vl fl eJ'Ucifouvi'U~ li1n~. 2568 

mm § l'U 

5.0-9.0 

illmilU l.Jl\91 ':ijl'UfJW.ill'V-n.11~1~'\.J ('lh~l.il'V1~ 3) ·1.h~t11flflW.~f1 n:1.J t11':ii-:i1n~nellJUl1-:J'lfl~ ~'IJ'l.J~ 8 vrn. 2537 

., 
_I "" <I o "" "" G\ <!I Q,/ 

3.5.3 tf'hJfHlfll11Afl1l~'ttflWill'Vfl..llN1v'IU AUA~HlUflUtlltlU 2568 
Q Q 

'illnnn11m1~11tp.u.flw-nl 1iin.iomi'.h1<1'1Jo-:i im-:im:i v-ru 11 i1fl1 pH o~iumwC}'lmmi 1u~ 

f)1'11'W~ 1rloihm1m t1'l.Jlvit11Jf11J:l.Jl\91Bl'Wf!W.f1Wl111~1~'W ('l.h ~!.fl'Vl~ 3) \PlllJ'l.h~fllflflW~m ';jlJfll';j 
., q 

,Q gJ I .c::t. IV d o QI I 

ft-:JU1~'f'ltlll!!'l1-:J'lfl\91 1l'l.J1J'Vl 8 'V'l.fl. 2537 ft1'11 ':i 'l.Jfll Turbidity, Total Suspended Solids , Total Dissolved U'f'l~ 

Total Hardness :l.Jl\Pl'J j l'WU-:Jll.Ji'fi'n111'W~fllii' 

' .. .::t Q d o 6l 9/..::::). ~ 4 u 
mnrr1 3-9 i:-ltlfll'iYl'i1ij11fl'fl~'Hfltu.flWfl.n !YIYIU !UlvlflUflUl'..mJU 2568 . 

.. 
.. t • 

Q.,I .:::l ,Q c! mm1n1m1:::'11f1Will 't'l'Ul 
vl'll'U\ll'nil 1 lfl'll ::: '11 

1 1 -=I ii 
'Utl'UlvlU'l'l1\J'l'1 3 'Ul'UNlfH'IN'Ul 

t . .. 
Ill W'YI fll '11 'Uvl'l'l 

q., .i::,f, c:f CV I 

'J'U'l'llfl'Ulll'JtlfJH 30/09/68 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.8 

0.83 

<5.0 

148 

11 5 

7.0-8.S 

5 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

600 

300 

1,200 

500 

.. 
Yim 'l.J1'Jeivi iud-:i 1v'\..lt1':iel'\.m!u'V1 miwi'llu'Vlut ,\'1n~ . 2568 

1h~mr1m ~'V1 ':i1<i'V1 i''V-la1mlinll'lfl~Ull~i-:iu1~~elll t~tN nTnu~11{inmtuC}'ltrn~m\Pl ':i t11':il'U'Vll-:Ji'lf1n11 
0 QI gJ QI gJ gJ QI ~ ,Q gJ ?1 ,Q 

ft7'11'J1Jtll'JDel-:Jf1'W~l'W flllil'JW.ft'Uttll~tll'JDel<lf1'W l'\.U'Jel-:Jft-:Jtt1~'1 ellJ!lJ'W'V-l'l:l 'V-l .fl. 255 1 
q 
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3.5.4 
,c:t, r/ : I Id. 'j/ I QJ ,d .d ,c:t, r/,:;:;j, 

,nnmn1r111:::'11fJtlU1TV'lU111vrn~1'1111,rv1 3 rnm-nnm-rn1 v,rm1 VJn~'lfUl'l~'.i1'i111r111:::11:1J 

ftlVQ'lumw~m~'.iflUfJWfll'l'ltl1rn~1'fl~'li'111iflr1 m:1JiJ1:::mfYm:::m1,rni''l'ltnm1i'.i'.i:1J'1n~1m:::~.:i111~~v:1J 

11 v.:i n111u~11rl' mnw~1m:::m~1 m'.i 'luV11.:i1'Ji1m1 rlmi' 11m1rlv.:itiu~ 1um1i11w "J''U1m:::m1rlv.:itiu 'lu11 v.:i 

~.:i111~~V:1Jliluvh1 'l'l .ff 2551 (~!Vffffl'.ifllflll-lU1n~ 3) ~i~f11'11U~mw~v'4fa:1J~.:icy~H 11~vci1.:ii1n~llJ 

'1'11111 '.i11JQ'.i 1uvf u~WJ1rn~1'fl 'lum1~iJiflmvhl1u rlmf 11J1~mThltJ'.i 1uvf u~111 iflr1ll1~u1m:::ivJ1 

f.1.:JlJl~lJ lUff1U'\JV.:JllilJlW Total Suspended Solids lJ1~'.i!1UV.:Jitli~f11'11U~fi1ii' i~Vl'lH11l'hll'l~ 

• 1"'1 ,; 'ii i "" ~I ., "" o'q ' ' "" u'.i nll 1 'ff .:Jll 1~ '1VlJ 11'1:::l'lH flH n7 '.i 'i1 :::~ ~~ 1lJIH1'.i :::1.:Jll-l'1f11'.i~'.i1'i11lfl'.i1:::'11 !Ull~'1:::tj~f11'1 111n~ll-l'1 

"" i "' 111 "" 111 'ii d ~I 'ii _J ~ m:::l'l11'i11nm1~11uu.:i1u'\Jv.:i m.:imrnrn ill l'l'IV'i1 ::: 1~m1J1uU'\JVl,J'fl'l'IUJ1u 1m:::muu1V11.:i11n 1'\J'UqJm 

~viiJ1uvmr1~ 

., I 

• ~ Cl .,,_ d o G) I Cl I ~ .Of v 
3.5.5 fll'UlfUJ'l.J!'Yltl'l.JNt10111!fl"!l~'tt flWflWfU 1 & 'W 'if 1-:J't'lNl'W lJ lil'W tHlJilil'l.J'W 

~ ~ 

'i11nm111m1:::11fJWfll'l'llll'uvin~:::nvu 1uvf u ~ i m .:im'.i · 1w1h.:i~~1um'i1uo.:i'l1'i1~uu 

(nuvwu 2568) ~1'.il.:J~ 3-10 1m:::aiJ~ 3-5 '1'11111 llftl pH vtj'lmnW~lJ1'1'.i!1U~f11'11U~VJnflf .:J~'Yl1f11'.i 

~'.i1'i111fl'.i1:::11 1rlvullJlllliV'lJll1V11f111lJl~'.i~1UfJWfl1'1'll11~1~U (lJ'.i:::lfll'l~ 3) ~7lJ1J'.i:::f11f1flW:::mrnm'.i 
di. 'j} I ,c:t, Q./ .d o o., I 

'ff.:Jll1~'1VlJU'l1.:J'li1~ 'il1111l'l 8 'l'l.fY. 2537 mm11r11 Turbidity, Total Suspended Solids, Total Dissolved Solids 

1m::: Total Hardness lJ1~'.i!1UV.:iiili~f11'11U~ft1H 

rlmf11m1m1'i111r111:::11fJWfll'l'ltl1uv111~1r1rl1tl'n'ff.:iCJJ'l'l'.i :::111l'lll1l'.j 1u'li1.:i~~1um 

'i1UG.:J'U'i1~'1JU (nuvwu 2568) ~1'.il.:J~ 3-11 1m:::aiJ~ 3-6 '1'11111 VJni'lf'W~~'.i1'i111fl'.i1 :::11llft1Vtj'lumw~ 

lJl~'.i!1UfJWfl1'1'll11'l.Jl~1'1~H'111iflfl ~1lJ1J'.i:::mf1m:::l'l'.i1.:Jl'l7'1'1V1n'.i1i'.i'.ilJ'li1~U'1:::~.:i111~~VlJ 1iv.:i f11'11U~ 
., .. 'l ,Q, 0 QI " QI gJ fj/ QJ 'l .a .J 'j} '11'1mnw~1m:::mmm1 Ul'l7.:J1'li7m'.i mm11m1ilv.:inu~1u'ff11il'.iWi)''\JU'fl:::m1ilv.:inu u11v.:i'ff.:i111~'1VlJ 

d .c:\ d dlJl g; o ,1 i tri !V ~ d o ,c:t, r1 1uu'l'l1J 'l'l.fY. 2551 (~rnnm1mr111-1u1nl'l 3) l'l 1~n1'11u~mw~V'4 '1:IJ~.:icy~ 11 VJnm.:il'll'llf11'.i~'.i1'i111m1:::11 

11~vci1.:ii1n~1lJ '1'11111 '.i11Jtj'.ilUvfu~HJ1'luumn~1'1i.:inci11'lum1~iJiflmYhl1u rl111f11J1~ml1Jtj'.ilU 

,1 d "" i ~ .I ,1 ~ ., ,,; • ., ., 111 •111 'ii• • 111 'ii 
'l'IUl'l'lJ'.i flf1Ulr--1UU'1:::CJl'VU1tl.:JlJ1~lJ 'ff1'11'.i'lJllilJlW Total Suspended Solids lJ1~'.i!1UV.:J !lJ l~f11'11U~f1111 
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11;il'fl fonmo11011 01ti'i;i 

' " ' et .... r:! et ,::::ir, d O ' ~ ) 1 ' et ' .cf .... Qf' CV 

Yll nn1 3-1 0 I lJ '.i ti 1JI YI ti 1J N tl fll 'j m 'l'l:111 fl '.i l:: '11 fl W fl l't'fl-l l1Hl I 'tn.J t> s1 '\I t)sl ! fl'.i s1 fll 'j U'll 1-:JYI N 1'1-U.Jl tlsllJ iHlU U 

IV .ci q' tV T 

'JU'Yl!fl'UVl'JflfJH 

., ,I 

fl:I.Jfll'VfUli 2568 

f1'WJ11J'U 2568 

.,j 
mn 

l.11\11'.iflU 

. . 

" d 
m:lfl 1'iVI 'nil'J lfl'il:::'t'I 

pH Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) (mg/L) (mg/L) (mg/L CaCO:J 

7.9 2.6 8.0 340 175 

8. 1 88 30 518 88 

5.0-9.0 - - - -

u1lil'l 1"~.:i 1ih-111'Hl'Wlrl1'W'Vl flt>'W'lim1V1'Wt ,foi~ , 2568 

m~'Jjl'WtJtumvnl 1~1~'W (1h~ml'l~ 3) 1h~fllf'Yfltu~mrnfll1~.:i111~,hrnuli.:i'lf1~ 'i'l'UU~ 8 

vrn. 2537 

I W 9' I 

\111'.ilsl'n 3-11 llntl1Jl'ntl1JNtlfll'.i\11'.i1i'l11fl'.il~'HflW.fll'Vf1-!l'lh1;;~U'Ut>Ul~ltl'l1"'n 3 UlUNlfltlls!Ul 

V .ct d V I 

'JU'Yllfl'UVl'JflfJH 

., ,I 

fl:I.Jfll'Vl'Uli 2568 

f1'UIJ11J'U 2568 

I o ,:t 
lflW'Ylfll't'IUvl'Yll't'lill:::trn 

pH 

7.6 

7.8 

7.0-8.5 

6.5-9.2 

. "' 
' 1 ' ... ' 4 .'f QJ U'll1-:JYIN1U"1tlslui'li'l1JU . 

" d ~Hlfll'iVl'l'Jil'Jlfl 'll:::'t'I 

Turbidity Total Suspended Solids Total Dissolved Solids Total Hardness 

(NTU) 

2.3 

0.83 

5 

20 

(mg/L) 

<5.0 

<5.0 

(mg/L) 

176 

148 

600 

1,200 

(mg/LCaCO:J 

115 

115 

300 

500 

1ihi'Vl 'h.1-d-:i l~'U l1'Hl'Ullj''U'\'l m:rwimrn1-1~ i1n~ . 2568 

3.6 

'U':i ~f11fl'm ~'Vl':i1-:l 'Vl 'j'VW7m1i ':i':il.J'l/l~Um;~ ·:at 1~~ fll.J 11 '0.:J f11'tt'U~'I .. Hinmtucntu1~l.Jl'1':if11':i !'U'Vll-:l1'1/lf17':i 

ffl'ttf'!Jfmi'Jt1-:lfl'U~l'Uff11il':itui)''\JUt'i~f11 ':ii'J'0.:Jfl'U!'Ul1'0-:l~-:lU1~~'0l.Jltl'U'WlJ 'Vi.fl'. 255 1 

., 
fll'l~l!'Wt!fll'lfl1~~fl,'U 

., ., ' 

ff1'1111Jfll'j~~~1l.J~'J1,HYtl1Jfltu.fl1'W~ .:i111~~tJ).J'\Jtl.:j 1 fl'j.:jfll'j"I ili'Wfl1 .:j~tJ, u u1linvhJfoin 
q 

fl'Wl~fl.:J1J1'illflfll'J~11il'W n'ilm'J).]'1.rn.:i 1 m .:Jfll'J 

1 ~tl'il~vi1fll'Jm1'il1~tJW.fl1'Wtllfllffi'Wm'J tllfllff fl11).JI~ 111'1~viffl'11.:J1;ll.J 'J~i Ulfftl.:J m .:itl\HY~l'Yltl'U ,m~ 

tJ tu fll'Wtl 1 i 'Wl$j tl'W fJ ).Jfll'W 'W 'fi 2 5 69 1!'1 ~ ,j'~ vi l 'J 1 tl.:J l'W J:-1 '1 fll 'JUg u"; ~ll.JlJl~ 'J fll'J1J tl.:J fl'Wll'1~11n"i 'll J:-1'1 m ~l'11J 

~ .:i111~~fll.J 1m~m1~~m1.J~'J1'ilfffl1ltJWfl1'W~ .:i111~~fl).JU'J ~ ~11$io'W Ql.J.fll'W'W n 2569 1"1''Wt1~0 nm 

'Q~ m11 m rnt'W 2}1'WU'1~ m1 mi'.io.:iu i rl1tl' n.:i 7'W 'W ivrnv111;1~11J:-1'W l'l 1'W v1 m 1i 1 rn'lf1~111;1~ ~ .:i111~ ~o" 111;1~ 

'11'U1tl.:J1'W~l~tl1'1i'tJ.:J ,~i'-r1Jl'l'J11J~tl 1u 
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10 

9 

8 

7 

6 

pH 

illl>llflU • 9.0 
................................................ 7.9 ............... ........................ .... ......................... ........................ ...... 8.1 .... ................ .................. .. 

illfllflU • 5.0 
5 ........ ....... .................. ...... .. 

4 

3 

1 

I 

0 

100 

90 

80 

70 

60 

50 

40 

30 

10 

10 

0 

NTU 

n:n. 68 n.b. 68 

Turbidity 

88 

1.6 

n:n. 68 fl .b.68 

' .. 
• IQ .I':! Q "" d o 1 4 ~ 

Ju't'I 3-5 Uff~llfll'J'IU''nllJl't'ltl1.JNflfll"i11111il11fl11::'tttJW.fll'riU11.J61tUJ6'3'1JtM lfl"i'3fll'J' 
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70 

60 

so 

40 

30 

20 

10 

mg/L Total Suspended Solids 

I I 

mg/L Total Dissolved Solids 
3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

mg/L as CaCO
3 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

340 

n,,., 68 

175 

n,,., 68 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 

Total Hardness 

' _1.. ' JU'fl 3-5 (Viel) 

3-32 

u;irn 7no,nei 2021 41n11 

30 

518 

n.n. 68 

88 

n.n. 68 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

30 

25 

11;iin Tna,mi 2021 1hn11 

pH 
Sllfl1flli'll • 9.2 

................ .......................... ... .... 7 6 ···························· .. ·······"1"1'1\l"' • s.s ...................................... 7:s• .......................................... .. 
· 1nn111i'" • 7.0 

11.,,. 68 11.11. 68 

NTU Turbidity 

lnfl1flli'" • 20 NTU 

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

15 

10 • 
Sllfl1flli'11 • 5 NTU 

.................................... ........... 2.3···· .. ·•·• ....................................................................................... o:s:i········· .................................. .. 

0 

n.o.68 

iJl\ll'lfl'U 1h:::mffm:::m1•n1i"rienm1i'j'j2J'lf19i1m:::~<i1nfl~o2J 1"¾0<1 f11'11'Ufl'l1nmmucti'uii:::m11mm1u'Yl1<11'111m'j 

ri1'11fom1i'.lo<inu~1uii'11imu "J''ll&m:::m1tlo<inu 1u1"¾o<i~<i111fl~02J1~u-n'l;I Vi. ff. 2551 

[I] ,1 o ,. 

lf1 fl! CVl fl1'11 'U fl 'YI I '112J1::: ii'>J 

[2] " 'i 
lf1fl!Cfl0'\i Li'l>J\j<l"J'fl 

. .. . 
,J • _ I':!; .ct .::::\ d o 61. tlCltt. , '.ct ti J fl 3-6 llff,islfll'llu1tJ'UlfltJ'UNflfl11\ll'i1il11fl'n:::'t1fJWlll't'l'Ull\ll,i'U'Utl'Ulvllfl'IUJfl 3 'UlUNlflflls!Ul 
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70 

60 

50 

40 

JO 

20 

1,200 

1,000 

800 

600 

400 

200 

mg/L 

mg/L 

<5.0 

n:n. 68 

M1911f1\IDI • 1,200 m8/L 

M1fl1f11ii 11 • 600 m8/L 

176 

I 
n.,,. 68 

mg/L as CaC03 

1000 

900 

800 

700 

600 

500 

400 

300 

M1f11f1"1" • 500 mg/Las CaCO3 

200 mfl1trn'" - JOO mg/L., caco, 115 

100 

0 

n.'N. 68 

u;irn ,no,no; 2021 1hnA 

Total Suspended Solids 

<5.0 

fl.U. 68 

Total Dissolved Solids 

148 

I I I 
n.o. 68 

Total Hardness 

115 

n.o. 68 

SJ1\ll1fn4 ti 1:::mffm::: VI 11~ 'Yll'Vi ,nm 1il 11J'l11~m1::: ~ ~111~tf t:J1J 1it:J~ nrnu ~'H~mmu tt11m:::m~1 m1 i u 'Yl7~1'117flll 

il1'Hl1Jfllli'.ltl~n'U~1'U ff11i1ltll tJ''\lll"1:::m,tltJ~f1'U i u11tJ~~~ll1~~tllJl;'.l'Uvhi Vi. tY. 2551 

[I] "0 .; 
lfl ti! Cl'! fll'H 'U ~'YI 1 '11 lJl::: fflJ 

[2] " i 
lfltl!Cl'ltl" "11.l\T~tJ'~ 
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ml-l 1-s.:i.:i1-u~v1.i.'l1V1m1ii 

'1'W'U'W'S:t:'S1il'Yl ,D LL'1J1'1~.:J'W(1j1bVl 

L'Uv1'S1'llb'Vl1 fl'l'1L'Vl'Wi mo<i'.oo , 

G> o wqrt~mmJ l:l~<i'. 
._J '3 .t::,1 t.r al.c:i. QJc.,, .=:,, ' 

L 'Stl.:J 'U'U'Yl:t:l tJ!:J'UVltl-:1 ufflltJlfl1'S1Lfl'S1::::Vlrnn'l!'W 

L1l:J'U m-s:un11~ivinT'i 'll1~'Yl LitJbfam{i?t ~1nvi 
'IJ 

~ #lift O ~ Al I ,c:i1 ~ ""- lJ d.-:,, uc,, ~ ' 

€J1'1fl'1 1-11'1) €)'1Jtl'Vl:::: L 'll !:JtJ/(Jl €l'fl1~j/Mi m.m 'Url-:J~l'l"nm LL'1ii:'lltJ lil?\1'SlJ"'W~€l'1Vl€l-:!u!)'ll\9l fn'S"J bfl'S1:t:VIL€Jf1'1J'U 
., .J 

61-:!1'U'Vl ~ct fl'ifl!J1r1J-i l!:l<t:1i:Jd:'. 

~.:i~~.:i:i.n~1cJ 1.e:imn:rn uui1rrnu.:i~t1-ru:ff tJV1:t:L ii ti'Wviv.:i'l.ilju&i f11'a1Lm1::::i,,L€lf1'1J'W 

tJ~jjVl b~'UhSL61id1i.'l '1111\il ~1'U1'W (j) bb~'\.J 

m:1.JV1u -:i~ B~ B 1-:iti-:i ulivi LB u bfarnfi"' <S1n Iii 'lJeit uvi::::Li1 tl'Ll~ cHtJ~ 'U~ m-si L!'l11::::·1.forn'1Ju 

'W1vm1v:;Je1~mu1-p.J~ L~i mtllj"U&i m-si Lf111::::~ L ~ 1V1u 1~ tl'S::::1ii1vi o-:itll)mi m-si Lf111::::,,; LL'1:t:111:Jfl11i.'l7'alJ'1~~ 

~\l::::1-11n111L1-111::::\1 ~€lm11 h-1-:i1'U€l\i1i.'l1V1m1:u tf u , 

fl'S:lJL'j'1'17'\J€lli1i:llV!m'Sll'W~1'HU7LL~1 tviu~~Vl b~ubfarof5a 1ii1nlil ~'U'Vl:t:b'Ul:JtJVl€l.:J'Ufl'U&if111 
q , .c,1 ~ r.Jt d .::io. -

1br1'S1::::V!LcJfl'll'U lJL'1'lJVl:t:L'lJtl'U 1-mes:'.o i.'lfl1'U'Vlv1-:JL&'l'UVl es:'.ID '!!eltl'S1lJ€l'U'v1'S1 ®Cs: bb!:Jfl <;;( fl'U'U'S1:lJO'U'Vl'a1 

LL"IJ"JWhLLi-:i L'lJtJl'll'NL'll'U m-:iL'Vl'WlJVl1'Wfl'S blilt1iia.:if-1tlwmm~.:id 
' 
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1 Carbon Monoxide Instrumental Analyzer 

2 Sulfur Dioxide Instrumental Analyzer 

3 Oxides of Nitrogen Instrumental Analyze~~ 
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United States Environmental Protection Agency, Standards of Performance for New 

Stationary Sources. 40 CFR 60. Appendix A, 2019. 
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1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Disestion, Inductively Coupled Plasma Methodt2J 

2 Barium Digestion, Inductively Coupled Plasma Methodr2l 

3 Biochemica l Oxygen Demand 1) 5-Day BOD Test, Azide Modification Methodl21 

2) 5-Day BOD Test, Membrane Electrode Methodl21 

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Methodl2l 

2) Digestion, Inductively Coupled Plasma Methodl:tJ 

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Methodl2J 

6 Color ADMI Weighted-Ordinate Spectrophotometric 

Methodr2i 

7 Copper 1) Digestion, Direct Air-Acetylene Flame Methodl2l 

2) Digestion, Inductively Coupled Plasma Method121 

8 Cyanide Distillation, Colorimetric Methodt2J 

9 Formaldehyde Oist:illalion, Colorime tric Menl()dt1l 

10 Free Chlorine lodometric Mcthodr21 

11 Hexavalent Chromium Colorimetric Method£2J 

12 Lead 1) Digestion, Direct Air-Acetylene Flame Method2l 

2) Digestion, Inductively Coupled Plasma Methodf21 

13 Manganese 1) Digestion, DirecL Air -Acetylene Flame Meth0d21 

2) Digestion, Inductively Coupled Plasma Methodl21 

14 Mercury Disestion, Cold-Vapor Atomic Absorption 

Spectrometric Method[2J 

15 Nickel 1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Method121 

16 Gil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method21 

2) Soxhlet Extraction Method121 

17 pH Electrometric Method21 

18 Phenols Distillation, Direct Photometric Method121 

~~ . 

19 Selenium ... 



• ., .J 
~1'ilJ"'ri"d 

~ ... - ~ 

~1'1'1.J'Vl 1ti1Lf'l'i1:J\1 

19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Methoctf21 

20 Sulfide 1) lodometric Method121 

2) Methylene Blue Methodl21 

21 Temperature Laboratory and Field Methodst2J 

22 Total Dissolved Solids Dried at 180 °cl::>l 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Method21 

24 Total Suspended Solids Dried at 103-105 °cl21 

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

Colorimetric Method; Calculationl21 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculation121 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame MethodPJ 
IC 

2) Digestion, Inductively Coupled Plasma Methodl21 J 
~ -

l,flnt,1'Hi1'1~~ 

1. 6'1~1fl~1!'11f1'.i~ll~.:Jbb1v'l~vlJLL\1,n.b~bYll'l\V!t:J. ~i'itl1Lf'l71:Jl1,i1Lifo. 'Wl.l~fi..:i~ 4. fl1..:lL'Vl"Wl: L1el'lmfl1 

n-l';i~:U'W, 2547. 

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

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

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22/35 'l!1Jun1~mv,in1'f!1 7 u.un 4 (u1,un-u.TI'lf1) u.'IJ1~~1"111.nn L'llfltmn:il n1m1v,i1.1"111-u.m 10240 

1miv,i,i' 0-2187--0908, 081-6573909 ln'ffl'l1 0-2187-0908 

ANALYSIS REPORT 

September 27-30, 2025 

October 8, 2025 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 053/2568 

October10,2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

27-28109/2025 28-29/09/2025 29-30/09/2025 

q'l.4a::EJEJ.:1711l (TSP) mg/m3 High-Volume Air 0.024 0.021 0.028 0.330 

24 Hours Average Sampler/Gravimetric 

q'l.4a::EJEJ.:l'il'l41~L~n (PM-10) mg/m3 High-Volume PM-10 Air 0,017 0.017 0,018 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Envir Service Co.,Ltd 

Chompa 

TECHNICIAN MANA 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""'"" 1.,: ~'1 !I.J tf a., tfo "-' 
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TEST NO. 

REPORT DATE 

1J7~'Yl L'Ylumai 2021 ~1n~ 1h::m1,uT"1LG1°1Jrl 27212/16536 

~11JG'lff13Jflfi e'i1L11mi11Rll ,i',1vi"r~e1~11nii 

-r~~nmn,1'141 

September 27-30, 2025 

October 8, 2025 

Unit Method of Analysls 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 054/2568 

October10,2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

27-28/09/2025 28-29/09/2025 29-30/09/2025 

~'U.~::mhl'rn.J (TSP) mg/m3 High-Volume Air 0.020 0.030 0.041 

24 Hours Average Sampler/Gravimetric 

~-u.~::1JO~'JJ'U.1~Lin (PM-10) mg/m3 High-Volume PM-10 Air O.Q13 0.014 0.025 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Envir Service Co.,Ltd 

Chompa 

TECHNICIAN MA 

0.330 

0.120 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

.... ...,1.,.: Gi'lof '-' 6' ..., 6'o..., 
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1m'1Vi '1 0-2187-0908, 081 -6573909 1mm, 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 
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September 27-30, 2025 

October 8, 2025 

Unit Method of Analysls 

.. 
SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 052/2568 

October10,2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

27-28/09/2025 28-29/09/2025 29-30/09/2025 

~'4fl::EHl'171lJ (TSP) mg/m3 High-Volume Air 0.025 0.019 0.022 0.330 

24 Hours Average Sampler/Gravimetric 

~'41ll::1l1l'1'11'41~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.014 0.013 0.012 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 Envlr Service Co.,Ltd 

Chompare 

TECHNICIAN MAN 'J/i}~ ,gu 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 
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ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

'IJ~,;'YI lmimai 2021 ~,n~ th::muumL~'ll~ 27212/16536 

~1'1J~ITTllflfi e'i1L11mi'11tn1 i"1111~a~,1nit 
-r~~~tl,::°1J1ITTllflfi 

September 27-30, 2025 

October 8, 2025 

Unit Method of Analysis 

' 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 055/2568 

October 10, 2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
27-28109/2025 28-29/09/2025 29-30/09/2025 

~'U.t:1::mJ'1713J (TSP) mg/m3 High-Volume Air 0.025 0.030 0.021 0.330 

24 Hours Average Sampler/Gravimetric 

~'U.fl::EJ!J;J'll'U.1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.014 0.010 0.012 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Envir Service Co.,Ltd 

TECHNICIAN MANA 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 
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ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

ui~'Yl L'YltJfl'"JEli 2021 ,i1n~ 1.h::'Y11'1,l,1JmL~'lJ~ 27212/16536 

~1u~wiiTt1~ eh11mi11,ui i..:i'Vl1~0.ii-1i1it 

h..:i 1aJ~U'lJEl-l Lt17'1n77 

September 27-30, 2025 

October 8, 2025 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 051/2568 

October10,2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard1
' 

27-28109/2025 28-29/09/2025 29-30/09/2025 

~\l.a::mi-.11111 (TSP) mg/m3 High-Volume Air 0.069 0.075 0.095 0.330 

24 Hours Average Sampler/Gravimetric 

~'Uofl::!l!l-.l'll\4191Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.042 0.046 0.053 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Envir Service Co.,Ltd 

TECHNICIAN MANA 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd . 
........ 1...: al "6' ""' 6'o""' 

1J "jit't'J 3J 'U\I Lil 'U ') "j el 'U L3J'U 't1 A el 'U6lf iUL 't1 'U@l ~1 fl~ 
22/35 'lllltm1~Ll'IVin;'1'11 7 u.vn 4 (u11un'l.4TI'l!1) u.m~'li,-.11.nn L'!Jfltn~n:il n1~mVi1J-.11'1.41l1 10240 

1miYiri' 0-2181-0908, 081.ss1a900 1mR11 0-2181-0008 

TEST REPORT 
TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

ui ,;''Yl lm.Jmo1 2021 ,i1n'1 1.h::mU'IJYl1Lfl'llrl 27212/16536 

LV1ij'fl-:JLLith.1~i;i i1l1vinn~'llUr,i i'.h1~ 'W L~'el'fli;Ji'l1vini1~ri'fl i'lf1-:i 

ii11JflR11Jflfi t11L11Eltl1 Lff3J ,J,1Vt1'1El"71i1U 

September 27-30, 2025 

1'r,i~i;i1.h ::'ll1 i1l1ll'f'l~ 

• 

ffTI1"~1,v1~: 1A; ~U1=ti1ff11JA~ 

Wind 023/2568 

October10,2025 

1h,1na1~1,v1A 27-28/9/2568 28-29/9/2568 29-30/9/2568 

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

18:00 - 19:00 \I , 0.5 NE 1.0 NWN IUHl'~1J -
19:00 - 20:00 \I, 0.4 ENE 0.7 NNW ll1Jff~1J -
20:00 - 21:00 \I, 0.5 SSE ll1Jff~1J - ll1Jff~1J -
21:00 - 22:00 \I , 1.0 s ll 1J ff~1J - lllJR~1J -
22:00 - 23:00 \I, 0.9 SE lllJR~1J - lllJR~1J -
23:00 - 00:00 \I, 0.5 SW lllJR~1J - lllJR~1J -
00:00 - 01:00 \I , 1.0 s ll lJ ff~1J - lllJR~1J -
01:00 - 02:00 \I, 0.8 s ll lJ ff~1J - lllJff~1J -
02:00 - 03:00 \I, 0.6 ESE lllJR~1J - 0.7 N 
03:00 - 04:00 \I, 0.5 s lllJR~1J - lllJR~1J -
04:00 - 05:00 \I, 0.4 ESE ll lJR~1J - ll lJ ff~ 1J -
05:00 - 06:00 \I, 0.5 ESE lllJff~1J - lllJR~1J -
06:00 - 07:00 \I, lllJR~1J - lllJff~1J - 1.1 E 
07:00 - 08:00 \I. lllJ R~1J - lllJ R~1J - 0.5 ESE 
08:00 - 09:00 \I , lllJR~1J - lllJR~1J - 0.9 N 
09:00 - 10:00 \I , 0.5 WNW lllJR~1J - 1.0 ESE 
10:00 - 11:00 \I, 0.4 NNW ll lJ R~ 1J - 0.9 ESE 
11:00 - 12:00 \I. 0.7 NW lllJff~1J - 0.8 ENE 
12:00 - 13:00 \I, 0.8 NNW lllJR~1J - 0.5 s 
13:00 - 14:00 \I, 0.4 N lllJR~1J - 0.7 ENE 
14:00 - 15:00 \I , lllJR~1J - 0.4 ENE 0.6 E 
15:00 - 16:00 \I, 0.4 NW 0.6 s 0.9 ESE 
16:00 - 17:00 \I, 0.9 NE 0.5 ENE 0.8 ENE 
17:00 - 18:00 \I, 1.1 NWN 0.4 ENE 1.0 ENE 

E .~ 
::r 

Cham 

,tu'b 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
Aa..1..: i;.''1 I,; ff a., ffol>"' 

'lJ "i ~VI 3J "" L el \.I, L'l "i el \.I, L 3J \.I, VI A el \.I, 611 a LL VI \.I, GI \I 1 n GI 
22/35 'llmm1~1twm'i'l'l1 7 uun 4 {U1\Ul'"l\4TI'1!1) U'll1~i'1"11111n L'll91l.J1~n:i1 n;~l'Yl'l'UJ'll1\4fl, 10240 

1miYi,i' 0-2181-0008, 081-e573909 hnll'1, 0-2181-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

u1i'YI 1'YltJfl1012021 ,hnil 1h::'Y11'1,l,1Jlili-U'l"JJ~ 27212/16536 

L'\,l~'tl~LLiih.1'ijlJ1~1,,,mn1"llil'11~'1..1~'1..I L~'tl'fllJ1~1,,,nnl-lri'tl~h:i 

~,u~ITT3Jflf1 Ei1L11oii'11w:1.1 i'.:1~1flom1i1il. 

September 27-30, 2025 

'5''1l~lJlth~"ll1~1~Pl~ 

' 

ii1-1 ~:IJL1.J1 

0.4-2.10 

N 2 

NNE 0 

NE 1 

ENE 7 

E 3 

ESE 7 

SE 1 

SSE 1 

s 6 

SSW 0 

SW 1 

WSW 0 

w 1 

WNW 1 

NW 2 

NNW 5 

Total 38 

Frequency of calm wind : 33 

Frequency of Calm Wind : 45.83 % 

fl11:IJL~1~:IJ (L:1Jli11/1'1,l,1fi) 

~:IJf)!)'l,l, ~:IJL"JHJ ~:1.1tl1'1,l,n~1.:i "' ~:IJLtJ'l,l, 

2.10 - 3.60 3.60 - 5.70 5.70- 8.80 8.80 - 11.1 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

CLAM (<0.4 m/s) 

Total 

Wind 024/2568 

October10,2025 

~:I.ILL ,-,:i ,1:1.1 

>11.1 

0 2 

0 0 

0 1 

0 7 

0 3 

0 7 

0 1 

0 1 

0 6 

0 0 

0 1 

0 0 

0 1 

0 1 

0 2 

0 5 

0 38 

33 

71 

$U\laJ '-

TECHNICIAN MANAGE ,dulti 

, ,;_ 

~ .~ 

% 

2.85 

0.00 

1.43 

9.98 

4.28 

9.98 

1.43 

1.43 

8.55 

0.00 

1.43 

0.00 

1.43 

1.43 

2.85 

7.13 

54.17 

45.83 

100.00 
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Mining Environment Consultant Co., Ltd. 
A"-' 1.,: ~ '1 ~ t' a., t'o a., 

1J"ilt'YI 3J¾'1 Lil¾n"iil¾L3J¾'YI ~elWif~LL'Yl¾Gl ~l'lfll91 
22135 •1rn~n1~1'1'lvm ~on1 7 LWn 4 (D1'1l!l'l'llTI'7!1 ) LL'll'l~i'1~:i.nn L'll~m~n:tl n1~mv-urn1'1lm 10240 

1mti'V1'ti' 0-2187-0908, 081-6573909 1m111,- 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

✓ 
✓ 

------~---- --.... 
I 
I 

I 
I 

I 
I 

I 

\ 
\ 

\ 

I 

\ 

I 
/ 

' 

I 

I 

\ 

' 

✓ 

\ 
\ 

' 

✓ 
/ 

/ 

I 

I 
I 

\ 
\ 

\ 

' ' 

✓ 

I 

\ 

I 

I 

I 

I 
I 

I 
\ 

✓ 

I 

✓ 

✓ 

\ 

' ' 

---:- ·----
1 
I 

I 
I 

:soUTH 
- - - ... - - - ..L. - - - .- ..... ~ .,.. 

Chomp 

/ 
/ 

I 
I 

I 

/ 

~/ 

., I 

7.92% 

/ 
/ 

I 
I 

I 

' 9 .9% 
' ' ' \ 

✓ 

I 
I 

I 
/ 

TECHNICIAN MAN ~ ,~,{\: 

' ' 

I 

I 
I 

I 

__ _j 

ST : 

Wind 025/2568 

October 10, 2025 

WIND SPEED 
(mis) 

D >=11 .10 

8.80 - 11 .10 

• 5.70-8.80 

3.60 - 5.70 

D 2.10 - 3.ao 

D o.40 - 2.10 

Calms: 45.83% 



Mining Environment Consultant Co., Ltd. 
'l.J~i;-'YI 1aJii'1 La''Mlll"H)'MIL3J\.Ul ~i)'M,6ljaLL't1'M,Gi' ,hn~ 
22/35 'll!lun-i-~1n~n7-n1 7 uun 4 (U7\41!1'1\4TI'117) u'll·w,hv11.nn L'llfllJ7~n: u n1~m~1.1'1'11-.im 10240 

'imfi'~,f 0-21 87-0908, 081-6573909 hmn, 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 fdb(A)l 

TEST REPORT 
TEST NO. 

REPORT DATE 

uiiri LYltJfl1tl12021 ~,n~ th::m-U.1.Jq]7L~"ll~ 27212/16536 

L 'VI i:l u--1 LL 'i~ -u.u qi ITT'VI m73J'lfil.~~ -u.11-u. L vl t1 t1 q]ITT'V\ m13J ri t1 R"i'1--1 . .. . 
~,u~ITT3Jt'lfl t11L11mi11«3J i--1'Vl1~t1~11nit • 
September 27-30, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1.f\11 tlW1\4 lmilfl1Jm-mtj~ 3 u1wnna1J\41'11Jti1-uiiflt1:1-.i1rnmQUJ lti 
Leq 1 hr (db(A)] Leq 1 hr [db(A)] Leq 1 hr [db(A)) 

27-28 11'11.U1tJ\l, 2568 28-29 11\l.tJ1tJ\l, 2568 29-30 11\l.tJ1U\l. 2568 

61.0 61.3 61.5 
61.2 61.5 61.8 
61.0 61.3 61.5 
60.7 61.0 61.3 
58.4 58.7 58.9 
57.8 58.3 58.5 
55.3 55.6 55.8 
55.0 55.3 55.6 
52.5 52.8 53.3 
51.7 52.5 53.0 
49.8 52.2 52.5 
47.7 52.0 52.3 
49.5 49.8 50.1 
52.3 52.6 52.8 
52.7 52.9 53.1 
53.8 54.0 54.3 
52.7 53.1 53.4 
58.2 58.5 58.7 
57.0 57.4 57.8 
60.6 60.9 61.1 
61.3 61.6 61.9 
61.8 61.9 62.1 
61.6 62.0 62.3 
61.3 61.7 61.9 
58.3 58.7 58.9 
94.6 94.9 95.2 

Remark: 1. 11 lJ1911!1\l.,-::i1JLfftJ.:J1fltl,r1ttl tJ1::01flflnl.::m,-lJ011~,1Lm1a£JlJLLvi.:J'll1 9\ o.uuvl 15 Vi .fl . 2540 

2. 21 ie.:itliju'ln,,-u1,;'l'l LO\l.t1f L'll£Jf1ti ,hnfl 

Noise 059/2568 

October 10, 2025 

Stanclardl/ 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd . 
........ 1..: Gi'"I I,~ ..... ~QQ.; 

1J1'1H1 3J"" Lil" L'l1'el"L3J"t1 fle)"~aLLYl"Gl ,nn~ 
22/35 '!!!lUn;~L·twm1'1'11 7 uun 4 (U1\4Wl\4TI'll1) u'IJ1~-i,'llinn L'llfllJ1~n:il n;~L'Yl~ IJ'l'l1\4fl1 10240 

lmi~n 0-2187-0908, 081-6573909 tmffTl 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 Measuredl/ 

Lmax fdb(A)] 

TEST REPORT 

TEST NO. 

REPORT DATE 

u~1tri lm.1mEJi 2021 ~1nil 1h::m1-U.Jil'Hfl"JJ~ 27212/16536 

L 'V\l)e)._'j LL 7~1-l.EJ.i ITT'VI mi-3J~\til~1-l.1..l1-l. L yj el a.i ITT'VI mi-mi elff71'1 
• 'IJ • 

~11Jf!ITT3Jflfi 01L11El111 LR3J ,l._'l'V\1ilelil11r1U • 
September 27-30, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1.iiL 1m1t1wina1~'141 

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

27-28 fl\UJ1U'U. 2568 28-29 fl'U.U1U'U. 2568 29-30 fl'U.U1U'U. 2568 

58.4 58.6 58.8 
58.6 58.9 59.1 
58.9 59.1 59.3 
58.6 58.9 59.1 
58.3 58.6 58.8 
56.8 57.3 57.5 
53.5 54.0 54.3 
53.0 53.4 53.8 
52.4 53.0 53.4 
53.4 53.6 53.8 
51.5 51.8 52.0 
51.7 52.1 52.4 
51.7 51.9 52.2 
48.3 48.5 48.7 
48.0 48.3 48.5 
48.6 48.8 49 .2 
50.2 50.5 50.8 
53.8 54.0 54.2 
54.3 54.6 54.8 
57.0 57.4 57.6 
57.6 57.9 58.1 
58.0 58.3 58.5 
58.3 58.6 58.8 
58.1 58.3 58.5 
55.8 56.1 56.3 
93.2 93.6 93.8 

Remark: 1. 11 lJ1911f)'U.1"::iuLHU'1Lt1Utr11tl tli-::mflflt11::nnllmi-~-rn1ilfl!llJU~'1'lf1ii o.uufl 15 't'l .fl . 2540 

2. 21 io-:itl~u1imi-u7li'l1 Lo'U.hf L'llofiR '111191 

Noise 060/2568 

October 10, 2025 

Standardll 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
,.....,.1.,: iw:'1 II 6' a., tfoa., 

1J1'~fl 3.J'M,'1 Lil'M, L'l1'el'M>L3J'M>fl ~ il'M>6.l1,UL Yl'M,@l '11fl~ 
22135 'l!!l!Jn;~L'n'l'401'r11 7 U.!ln 4 (U1\4R1\4T'l'lf1 ) U.'IJ1~'111'>1aJ10 l'!Jfl1J1~ntu n1m1 '1'4 aJ'>l1\lfl1 10240 

1mfi..-.tf 0-2187-0908, 081 -6573909 1ma11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m- 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p .m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11 :00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p .m 
24 Hours Measured:111 

Lmax rdb(A)l 

TEST REPORT 

TEST NO. 

REPORT DATE 

U71fYl 'triumt17 2021 ,11nit 1h::m,uTmLL'l'll~ 27212/16536 

L Vli'.1€1..'.I LL ➔~~€lit ITTVI rni-3.l°lfit"~~tl~ L yJ ti €lit ITTVI mi-mi €1R71..'.I 
• \I • 

~11JL'IITT3Jflfi fl1L1lmi11R3J ,l..'.IV\1"€1~,-1i1it • 
September 27-30, 2025 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

lJ111tu.1 'm1U\4U1\4fl~~fil\41fl~t1 E~1h:,ni'1 

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

27-28 11\I.U1U\I. 2568 28-29 11\I.U1U\I. 2568 29-30 11\I.U1U\I. 2568 

58.3 58.8 59.1 
58.0 58.5 58.8 
57.7 58.3 58.6 
57.3 58.0 58.3 
57.1 57.6 58.1 
56.8 57.3 57.7 
56.2 56.7 57.1 
55.7 56.3 56.8 
55.1 55.6 55.8 
54.6 55.3 55.8 
54.0 54.5 54.7 
54.2 54.6 55.0 
53.1 53.5 54.1 
48.0 48.4 48.7 
47.7 48.2 48.5 
46.2 46.7 47.1 
57.4 57.9 58.2 
57.6 58.0 58.4 
57.8 58.3 58.7 
58.0 58.6 59.0 
58.3 58.8 59.2 
58.5 59.0 59.4 
58.3 58.6 58.9 
58.0 58.4 58.7 
56.8 57.0 57.4 
90.1 90.4 91.2 

Remark : 1. 11 lJ1911!)\l.i-::irni{u.:, 1tiui1ti.J i.Ji-::mt1t1rn::mi-lJmi-~-.1Lnt1iElJU~-.1"111~ 1i,uufl 15 Vi .fl . 2540 

2. 21 iEJ-:IU~tJ1imi-tJ7iil'I LiJ\l.t1f L'l1El7111' ,i1r,91 

Noise 061/2568 

October 10, 2025 

Standardl/ 

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

70.0 
115.0 

'~ 
;:: 

' d 
TECHNICIAN MANAGER "ivu'b 



22/35 'll!ltJn1~Lnvm7-n1 7 u.un 4 (U1\lll"l\lTI'lf1) 1.1.'U1~-.i'1~1J1n L'Ufl1J1~n:tl n;~LflV11J~1um 10240 

1miVl,i' 0-2187-0908, 081-8573909 1m1m 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 Measured2t 

Lmax [db(A)] 

TEST REPORT 

TEST NO. 

REPORT DATE 

uilf'Yl lm.J me1i 2021 ~111~ 1h::muumLt:1'llrl 27212/16536 

LV1ifo-iLd~ue1~ITT'l-m111J°lfU~~utl'U. Lv1Be1'1ITT'Vlm1mforl1-i 
• 'II • 

9°i1'1Jf!WliJflfi ei1Lflel,i11Rll ,1._ivr'l~lElmlnU • 
September 27-30, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

lJ;L1tu1fl~fltlmrllf'IJiflfi 

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

27-28 fl'U.U1U'U. 2568 28-29 fl'U.U1U'U. 2568 29-30 Tl'U.U1U'U, 2568 

58.6 58.8 59.0 
58.3 58.5 58.8 
58.5 58.7 59.0 
58.2 58.5 58.8 
57.3 57.5 57.7 
57.0 57.3 57.6 
56.4 56.7 57.0 
56.0 56.3 56.6 
55.3 55.6 56.0 
55.1 55.3 55.6 
54.3 54.7 55.0 
54.6 54.9 55.2 
53.4 54.4 54.6 
48.2 48.5 49.3 
48.0 48.3 48.6 
46.4 46 .8 47.0 
57.6 57.9 58.2 
57.3 57.6 58.0 
58.2 58.5 58.7 
58.4 58.7 59.2 
58.6 58.9 59.4 
58.8 59.0 59.3 
58.5 58.8 59.0 
58.3 58.5 58.8 
58.8 57. 1 57.4 
90.3 90.7 91.0 

Remark: 1. 11 ll1fl7fl'U.7::irnHu~1flu'tf1ttl tl1::mfft1m::m11Jm1~~LnflimJLLV:~'ll1~ ll.UtJ~ 15 Yi.fl . 2540 

2. 21 iil~U~1J1\n,1u11i'Yl LB'U.11f L'llflf1 11" ~111'1 

Noise 062/2568 

October 10, 2025 

Standardll 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
tfii;YI laJ ~" L ~ "1 TH)" L3J" n' ~ n \.4,8lf au flt-I, Gi' ,>') n ~ 
22/35 'lllltJn1~1Y1Vin1en1 7 1wn 4 (U1\lff"l\lTI'lf1) L41J1~-.i1,u11n L1Jfl1mn:il n1~mVill~1\lfn 10240 

1mfi'Vin 0-2187-0908, 081-6573909 1mw-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 - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p .m- 11:00 p.m 
11 :00 p.m - 00:00 a .m 
00:00 a.m - 01:00 a.m 
01:00 a.m- 02:00 a .m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a .m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11:00 a.m 
11 :00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured:at 

Lmax [db(A)] 

Remark: 

TEST REPORT 
TEST NO. 

REPORT DATE 

ui,;'YI l'YltJfl1tl12021 ,i1n~ th::mll.UmLfl'll~ 27212/16536 

L ~ijehrn 7~'4£)~ ITT~ mi-3J'lf~~~'4tl'4 L ~ El [)~ITT~ mi-3.Jri [lffTI._'J . "' . 
~1UflITTiJflfl ei1mmt11H3J i'1~1~£J~i-1ilit • 
September 27-30, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u;11mh~tli~\l'IJ1Hlfrt~n1, 

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

27-28 fl\UJ1U" 2568 28-29 n"u,u" 2568 29-30 n"u,u" 2568 

63.4 65.5 65.8 
64.8 65.3 66.2 
65.3 65.6 66.0 
65.8 66.3 66.5 
66.2 66.5 66.9 
63.4 64.2 65.3 
59.6 58.5 57.9 
54.6 50.8 56.1 
54.7 55.6 55.8 
54.6 55.9 55.6 
54.4 57.6 54.8 
48.5 52.9 53.2 
46.9 53.5 51.5 
49 .2 52.7 52.8 
46.0 52.2 52.0 
56.6 50.7 54.3 
57.4 51.2 52.6 
53.4 55.8 51.2 
59.2 56.0 59.4 
61.1 62.3 63.2 
56.7 60.6 62.8 
59.2 61.2 62.6 
58.6 61.6 62.3 
61.7 62.4 62.7 
60.7 61.4 62.0 
97.6 98.8 100.3 

TI'lfrh1,11"Lun~ 1wrl 29 w11fl1J 2548 • 
2. 21 ie~tl~u1imw1liri Lo"t1f L11rnf1R 'ii1nt1 

TECHNICIAN MANAG 

Noise 058/2568 

October10,2025 

Standardll 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
""""1.,: Gt"f IJ t( "" tfo"" 

1J "i ti-'t1 3J \.b'1 Lil \.b L'l "i il \.b L 3J \.b 't1 A il \.b 611 ~ LL 't1 \.b GI v 1 TI ~ 
22/35 'll!l!Jn'l~1twm'i'l'l1 7 u.vn 4 (U1\Ul"l\lTI'111) u.'ll1~1i1~1.nn l'll9\lJ1~n:il n1~m~1J~1\lm 10240 

h11i~ tl' 0-2187-0908, 081-6573909 lrmm 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

ADDRESS 

1J11f'Yl L'YltJfl1[)7 2021 ,i1n" 1.h::m\l.Uil1L~"J.I~ 27212/16536 

~1rnrn'13Jflfi 01L11mi11Rll i'1Vl1"tl"1'.61it 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

"ll tJULLt.l ~'11.h::m\l.u qi,-

September 28, 2025 

17.00 \I,, 

MiniMate Plus 

• 

PARAMETER TRANSVERSE11 

FREQUENCY (Hz) 11 9 

PEAK PARTICLE VELOCITY (mm/sec) 11 2.365 

PEAK DISPLACEMENT (mm) 11 0.03213 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

19 

1.301 

0.03705 

2.767 

121 

TRANSVERSE 

0.254 

Vibration 021/2568 

October10,2025 

LONGITUDINAL 11 

12 

2.333 

0,03211 

~ 0 CL,, .. I ._. ~ d .d. r;'t .a,.; I 

(L1ll'Y11n11'1JWY1nm1::"um11JR\I.R::L'Yltl\l.LlJtlfl11lJL1'1tl\l.111fl (PEAK PARTICLE VELOCITY, PPV) l)fl1q}'1LLq} 0.254 mm/s) • 
Remark : 11 Analyzed Sample by Envir Service Co., Ltd. 

Chompa 

TECHNICIAN MAN 



Mining Environment Consultant Co., Ltd. 
""Q; 1,.: fit '1 9' tf Q; tfo Q; 

1J "iti-YI 3J '"" Le>'" L'l "i el'" L3J wn fl el '"6lj ,HL YI'"(;\ v1 fl~ 
22/35 'lf!l!Jff{~L-n~ n7on1 7 uun 4 (U114ff114TI'l!1) u'!l1~~1,unn L'llfl\rnn:u n1~m~1J'll114fl7 10240 

'tmi~ ,I' 0-2181-0008, 081-6573909 'tmR11 0-2181-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

ADDRESS 

u1~'Y1 L'YltJma1 2021 ,i1n~ 1.h::m'"u",L~'JJ~ 21212,16536 

@i1u~ITT3Jflfi tl1Lfltl,i11H3J i..'.IVl1~tl~'7tnit • 
LOCATION u1'" 1mfrm..'.lmimJ~ 3 u1'"e.11n~1"'"1m..'.li1'" riflfl::1'"aamuti..'.I 1c;i 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

.. 
September 28, 2025 

17.00 '"· 

MiniMate Plus 

PARAMETER TRANSVERSE'' 

FREQUENCY (Hz) 11 -
PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 

PEAK DISPLACEMENT (mm) 11 -

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL" 

-
< 0.254 

-
-
-
-

0.254 

Vibration 022/2568 

October 10, 2025 

LONGITUDINAL 11 

-

< 0.254 

-

~ • ... d I ... ...:. A A # "' ~ I 

{L'73J'Y11n1'7U'l,l,'Ylnmi::f1Ufl113Jff'l,l,H::L'Yltl'l,l,L3Jtlfl113JL'71tl'l,l,fl1fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1fl..'.ILL~ 0.254 mm/s) • 
Remark: 11 Analyzed Sample by Envir Service Co., Ltd. 



22/35 'lf1wn1~m·1•m'l'fl1 7 LLvn 4 (u1-u.ff1'u,n,r1) LL'll1~111mnn l'llflm~n:11 n1~1't'l'r'liJ'll1\lm 10240 

lmi'r'l,i' 0-2187-0908, 081-6573909 lm~1 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 

lJ71j'Yl L'Y1£Jff'ltl1 2021 ,hnc;i 1h::'Y11'1UJ!il7rn'lJ~ 27212/16536 

~1u~witl'flfi ~1 L1rnJ11~3.J i'-.1wf c;iac;i11nit 

l.Jmv.~t1-.1'lJt1-.1 lm-.1m, 

October 2, 2025 

October 3 - 7, 2025 

Grab 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysts Result2' 

- Electrometric 8.1 

NTU Nephelometric 88 

mg/L GF/C & Drying 103 ° C 30 

mg/L GF/C & Drying 103 ° C 518 

mg/L CaCO3 EDTA 88 

Lab-W 039/2568 

October 17, 2025 

September 30, 2025 

9:00 AM 

Clear 

Standant1
' 

5.0-9.0 

-
-

-
-

_; - - • I .J .. I _,! ... I - &.. .J Remark : 11 mc;i111u~mmV'hi>1~1c;iu (ui:: L11'Yl'Yl 3) u i ::m~flm::m11Jm1~-.1LL11il~tl3JUV.'1'1111il Q.lJlJ'Yl 8 YU'! . 2537 

2/ iEJ'1UDlJ~n11 lJ71j'Yl Lfl'U.L17EJUL3Tul'i LLtl'U.~ LLl'llJtlTI!iltl~ ,i1nc;i 



Mining Environment Consultant Co., Ltd . 
....... 1..: f:tl "'~ ""' ~0

""' 

tJ i-ti-YI 3J "" Ltl 'U 1 i-n 'U L3J 'U YI fl el Wif ,HL YI 'UGI ,n 0@1 
22/35 'lllltm-pmv,in1-n1 7 u.un 4 (u1uinun'l!1) u.'IJ1~-.i1~1J1n L'llt1u1~n:i'l n'?~L'1YilJ~1Ufl7 10240 

1miv,iti' 0-2187-0908, 081-6573909 1mt111 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 040/2568 

October 17, 2025 

lJ1,;YI 1rium!l; 2021 ,hn~ l.h::m'41J~7LL'l'lJ~ 27212/16536 

lti1uai,-13T'flfi Ei1L1rn,l1 fo3J i,1wf~t1~11nit • 
ut1u1~1avill~ 3 u1umna1,1'41 

'II 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

October 2, 2025 

October 3 - 7, 2025 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

September 30, 2025 

9:30 A.M. 

Clear 

Item Parameter Unit Method of Analysis Result31 Standard11 Standard21 

1. pH - Electrometric 7.8 7.~.5 6.5-9.2 

2. Turbidity NTU Nephelometric 0.83 5 20 

3. Suspended Solids mg/L GF/C & Drying 103 ° C <5.0 - -

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 148 600 1,200 

5. Total Hardness mg/L CaCO3 EDTA 115 300 500 

Remark: 11 l.h::mflni::m1,1rii'v-rn1n,n-773J'J)'1~LLa::~,1Ln~i!l3J L1!l'1 n1Vl'4~Vlimnru.<nLLa::3J1~7n17LUY11'11'l!1n17 

lt1vii'um1tft1,1nui1uwin11ru.R'lJLLa::m1tft1,1nuluL~!l"~"LL1~it11JLiluvht 'V'l.fl. 2551 (Lnm<nn1viu~~mm::R1J} • 
21 th::mflm::Yl71'1Yl7'V'l tJ1n71!773J'l!1~LLa::~'1 LL 1~ i !l3J L~!l'1 n1Vl\4~Vltf n Ln fU.'11LLa::3J1~7n17 LU Yl1'11'l!1n17 

ltivii'um1tft1,1n'4i1'4ITT1!17fU.ff'lJLLa::m1tf t1,1nu1'4L~!l";"LL1~it11JLilwril!t 'V'l.fl . 2551 (Lnm<nt1uh1JR'1ff~} , , ,. , 
31 i!l'1tl~u1im7 lJ1,;YI LDU117!l'4Laj'm{ LL!l'4i LLalJ!l71~!l~ -;i1n~ 

Chompar d 

TECHNICIAN MANAGE~ 



' t::I 

fllrlNl!1flfl 3 



~ ., ..---------llllllllN\'J CNVJKONMENT CONSULTANT ro LTD . 

1J'l9l1§1'Ufltwllf191nlfl1'U1J'l'ltllfllfl1mti'J,,J 

.. • 
-'~ ~~ .-' 

ti1tcoo 1 i'luw ftltilQ8 l4 'fl~ I ., "' ftltllau l 1J • f'lllWlll8 Yl flllilllD l IR8ll i:flnlll'ml 
. ' J 

µgtm' I ppm 
1ffilnft'Jl1l ltl mg1m' ing1m' mgim 

l ppm mg/m ppm ppm . ppm 
Carbon Monoxide (CO) 34.2 30 10.26 9 - . . i . . . Non-Dispersive 

I 
InftaredDeb,ction 

·I Nitrogen Dioxide (N02) 0.32 0.17 - - - - Chemiluminesceoce 
- - - -

Sulfur Dioxide (SOil 0.78 0.3it - - 0.30 0.12 - . 0.10 0.().4 ~e 
, Total Suspended 

i Particulates (TSP) - - . - 0.33 . . . 0.10 . Gravimetric-High I 
Volume I 

Particulaie Matter - . I . - 0.12 . . . o.os . Gravimeuic-High 

I 
I < !Omicrons (PM-10) 
I. VolUITle 

1

. Ozo.11e (0
3
) 0.20 0.10 I . . . Cbemilunun~ . . . . . 

I I 
' 1.5 I - . Atomic AbsoJrtion 

I Lead (Pb) . . I - . . . i i I i __ L_ I Spec1ro~ 

. . . .. 
,Js::tl11'ffltsl.::t),,2Jn~'Iff•m,flA'e11uH~ri C11'1Jfi 24 l'Ut 2547 ,isn : 

ttil1rll'H9l : * flll~am,"1,itli,i 

: l'i1m12J1flJ-v1J'IJt)~fil'lltilt.1°llU~fl1lllfi°U l 1Jl'HJ101ff ~llnf.fJU l5 8~f\14•nn•ntr 

_,,•-..:,. 



..-------"1!NIN~ ENVIRONMENT CONSULT.AN: CO LTD 
•t . 

1. 1:irn~o~t.i;·Hlfl (L,. • .,) 

., .. q G" 1 
2. l::fl'!JICl'O~UH'!O 24 'lf1 )., ;; !J~cq-·14 hrs.) . ...:_ _______ ...._ __ _ 

--7 w ., . .. 
'll'Ufltl'Ufll1llll'112JMt1l - ' 

mn:ai'i91i1"W 

01'Jftl'11'U~2Jlfl1!1-U 

(Maximum Sound Level. Lm:i..,·) 

(Equivalent Sound Level, L,,f24 hr.- .) 

1::~1.J1?hJ~L~~tl 8 411u~ 

(Equivalent Sound Level, L°".8 hrs ) 

. ' 

:~1JmtH {dB(A)J 

< 115 

< 70 

"" IJ'lflfllJ 2540 

tl12Jlft1!™ 

W111'U 115 lf'l91'1Hl(l6) 

'W1iit1 70 ,~ium(u)) 

'hi1nt1 75 1fl;i11rn(Ltl) 

n,n : ,J1::ni1"1'm::'V11'H'Vlfl ~ lfl1llnl.l'l1l;i1rn::ri-11J11flli'{J1J ,J-:,::n,m,~rhi 111\.jll.Jf))fl 'ltl,i 29 'Dtl11'11J 2548 

I 
I 
I 

I 
! 
I 
; ., 

I 
I 

I 
i 

I 
I 
I 
; 



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

. 
V .t!!I o ,l!I Qi 

,nm9TMfl111li.\'l,!lJ~l't1tJ'Uillflfl11Ylll't111tJ~11U 

.,; .. . ., .. .. ., frlUlfl frllill":i'l'lltl~tl'lilllfl fl1'1'11ilA mum fllllll'11'1Jtl~tl'lilllfl fl1'1'11ilA 
... J 

(iiail,11A1~e1-u1m (i'lt'IDl11A'1) 
... J 

(iJt'IDl11A'1it>l'Uln) (iJt'IDl11A'1) 
(lel1A'II) 

(lill'1ACJI) 

1 4.7 0.75 21 26.4 0.20 
2 9.4 0.75 22 27.6 0.20 
3 12.7 0.67 23 28.9 0.20 
4 12.7 0.51 24 30.2 0.20 
5 12.7 0.40 25 31.4 0.20 
6 12.7 0.34 26 32.7 0.20 
7 12.7 0.29 27 33.9 0.20 
8 12.7 0.25 28 35.2 0.20 
9 12.7 0.23 29 36.4 0.20 
10 12.7 0.20 30 37.7 0.20 
11 13.8 0.20 31 39.0 0.20 
12 15.1 0.20 32 40.2 0.20 
13 16.3 0.20 33 41.5 0.20 
14 17.6 0.20 34 42.7 0.20 
15 18.8 0.20 35 44.0 0.20 
16 20.1 0.20 36 45.2 0.20 
17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 
19 23.9 0.20 39 49.0 0.20 
20 25.l 0.20 ~40 50.8 0.20 



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

. 
Vll'iHUtr~~'i:::A1Jfn1iii~'lltH1at1..:.11mr-n1n1:::nuAauflflt1110:::a1m'i 

~ 

dB psi 
. . .... .. 

Niltl-S::TIUTllflA'IIU 

180 3.0 LflHff!1-111ifvl1w 

170 0.95 m::,imhu1l1tyll91fl 

160 0.30 

150 0.095 m·::,imL91fl'lJW'11U 

140 0.030 fllfJ ,/j t'{91~ n,,r fl ?l'IJ fl1Vill n::m, 1Jl1 fl f)91tl mn fl fl1 s-tiN1U 'IJtH11, ::L'JI f!ffl11 J811Jl fl 1 

(Occupation Safety & Health Administration: U.S. Department of Labor) V81Jfo1~ 

(OSHA. Mrutimum For Impulsive Sound) 

140 0.030 fllfJ-lltl91~rl'1i!nm11l1i'.h:i-1111-i'IJe-11tlnan,rrrl1iiu111imos1Ji'1JM (USBM). TRP. 78 

Maximum) 

130 0.0095 ti1~iJns91tion1'1f't.lfl l91Vfl1i!flfl111l1ii'el-llll-i 'IJ8-IIU':i::1'11ffffl1i'J811Jlfl1 (USBM. TRP. 

78 Safe Level) 

120 0.003 fi1~1iiai11M'11t\'11j1flu"eiu .t':i1V1J1n i~u.is1iTs-111flumnu1u") 
120 0.003 fi,~Jj'fl ii\'i''lJ n ,, !e,/j{i vu 11n::fi1 fJ -11 f!A~ n,,r fltl'llfll'Yfllfl::m11Jilne91zfo,i1t111n 

,;,,/j,u'IJ'eJ,/jtl,::m1'1ttl1i'Js11JjmotJ1Ji'1Ji~um,,irnu.ie1-ds-11fiu 15 u1ii (OSHA 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fllfJ-llt'{91~ff1i!flf{'Ufl1'Wlln::m,11tlns91nvt11flfl1l'rhnu'IIMU':i::1,if'lfl"l1i'Jtil1J1fl1 

El81Jfoi~ lum,,i1,/j1U.i'el1-ds-11 8 i1 fo~ (OSHA, Maximum For 8 Hours) 

80 0.00003 

~in : 1e11m,t1,:: fltl'lJflll ff1J1Ju1 2541 "111911m,i1s-11tiu111nn,::vimnflt11'I H191q,::1ii911U,/j1Ul'lfiia-:i1d un::ll1iie-:iiiu 
1u1h::1'Vlfli'Vlv" fltJ,/jfl11Ll1i1e,/ju; m11V1i'~v1m1i1w 



j 

I. 

2. 

3. 

4. 

5. 

(i, 

8. 

9. 

10. 

II . 

12. 

13 . 

14. 

15 . 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

MINING ENVIRONMENT CONSULTANT CO.,LTD. 

ii t1auun::1rr (Colour, O<four 

and Taste) 

fl1lll1~ii {T~mperature) . . 
fl11Ul'IJUfl,f\lla:tn~ 

evn-imu1:1.no <oot 
ii1 tlfl (BOD) 

11uflilh'ion~11 lt1ii1'foi'111T~l1ll91 

{Tot:il Coliform B"ctcria) 

1ttJt1ti111incj11liftfln lfliilfo{u 

{Fceal Cclifonn Bacteria) 

i1.11,in1 (NO,) i,n,tho 
,.u 1fl~IQ\I 

I 1m111111-iitiu (NH
3
)1inn.ho 

I lu1,mvu 

iluea (l'hcnols) 

TI!l~llfl~ (Cu) 

UOIO!l (Ni) 

1111~01\irr (Mn) 

1fo1:ir (Zn) 

llflfttiiuu (Cd) 

Pl:O'l (Pb) 

un1n..f~'lfllfl (Total Hg) 

fflll'I'\! (As) 

i.-.a, iufi' (cya,..ide) 

ii11iiu,unlli'~ir (R.dioactivity) 

- tiii'~rlm,n,h 

-,h,~a,t1"1 
rfU'Nlftfll'n'J1tn:11n{-.ii91~ij 

., 
!'lne'iintn111t1 (Total 

Organochlorine Pesticides) 

... 
Cl'O\ll . 

P20 

PBO 

P80 

P80 

I 

· mhrr 

C 

11n1n. 

. 18)J.i.J8UJ 

10011n. 

llfllil . 

llJflifUll'Sft/a. 

110.f<'I . 

11 

l 

11 

11 

1 

11 

11 

1 

1! 

11 

1i 

11 

If 

11 

11 

11 

11 

1 

'I 

'Ii 

UICl'nfll't11'R'1'4t{A~ fllURl1ll'U~tl1;um 

flCUnrium,n11lfu1::lnll 11 

2 3 

S.0-9.0 S.0-9.0 

'JC:6.0 -(4,0 

1-1.s :n .o 
'J,- s.ooo ::no.ooo 

'J,-1,000 

s.o 

0.5 

0.005 

0 .1 

0.1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

o.os 
0.002 

0.01 

0.005 

O.t 

1.0 

0.05 

>4,000 

5.0 

0.5 

0.005 

0. 1 

0 . 1 

1.0 

1.0 

0 .005 • 

o.os •• 

o.os 

o.os 
0.002 

0 .01 

0.005 

0.1 

1.0 

0.00S 

S.G-9.0 

-(2.0 

>4.0 

s.o 

0.5 

o.oos 

0.1 

0. 1 

l.O 

1.0 

0 .00S • 

o.os ... 

0.05 

0.0S 

0.002 

0.01 

0.005 

O.t 

1.0 

o.oos 

5 



I 

thiu 

23. 

24. 

25 . 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSULTANT co.,L m. 

1.1u1-SflUfJ-WfllTC~11uu,,li~'ll,,hit'U ( fl8) 

&ncu..<rh'11'MAf4!p\JI fllittll11nit\11::U1ffllCIIAlfl'lll 

ti,n,~ t1111n1,lfih::to,,t" 
flDUlll'(~l" 1nhu 

aa; u,:11111 th:UITI ,h:utTI \11:u," U'S:Ul'II 

I l z " 
;i;n(DDT) 'bi 1,nni'urn. 1 1.0 1.0 1.0 

Ul6'1ffif'le1'1l'l1 (Alpha-BHC) .. 'II 0.02 0.02 0.02 

tint1iw (Dicldrin) N 11 0.1 0.1 0.1 

8llf'l1U (Aldrin} - 1i O.J 0 .1 0.1 

11nlf11t1t1G11t1'1:a•tl"1t1ae - 1 0.2 0.2 0.2 

et.len i-vt (Hcplllchlor 

&Heptachlor epoxidc) 

ltfUM;ll (Endrin) - '!I 'uit111ma,.nu1u1~,i1u!iim, 

"n,ueu;; 1h11'Uf'I 

: t.1,::n,nflw=nnlJfl11n~:rlfl~&IJU'l1~'11; 1ltJ'U~ 8 ('1.fl. 2537) 8tlf1f11lJfl'l1\JlU'l'l1:nwiyUJ"';d,utr;u 

11t1::i't1\llt}Wfl1'1a~ll'lf,i(llJ1t~~'if"lii '!''I.fl'. 2535 ljtl~ t\1l1U1!1l'lfl~JlUfltlU11'1'1.J.,i-uu'l1rlni1ihiiu 

ti-nir,,1un"lnv,nl(!'UOlJ11ltfo1.h::m~1l,J uh, 111 11nm~ 16~ a~i'u'1 24 fllJJllli~i' 2537 

'11U1t1111111 : 11 m111-u..ith::L111111i-trl.:ni1ihfiu 

5 

. 

. 

. 
-
. 

. 

t.l,::m't'lii I ,~uri ui-tti..iJ1iifj111tnml1iitm1Y1,mJ'll'1l1JY1fi1flm.h1f!11mf,-iu1nn-amlll'Jnth:un1 

m,:: n, JJ1·rndhnh:: 1 uwlii o 

1) 01·Hr1llnt1un::'U'il11ft 1t1m\'e~,c1um11.iwio hfiflUJ'Umirfou 
- , - ..: --- ... .z 2) nl'l"II010,-,'Uljfl111lillll'J1"11tl•itf-11lfifll::fllJ'n\lJ1ll 

, 
3) Ol'Hl'4fn'll1::1.JtJ'itnf!U,itHU'Ka--l'U1 

l.11.:um..i 2 Mun 1l'Kti--1J1;iM;mi,~mnn,m111111..i,h:&llTl m1::tnu11a,;u,.h:: lm1-At1 
I) n11 ~,Jl.nt1ua:tJnflfl ltiale-1N1um1iu11.f-0 i1flf111JUOROflUUft::FhlH11:U'l\J011 

tli'ut.114fl1ll.fl11'1J,J, 'hJrio\l 
., ,1., , : 

2) fl11 f.l '\l lfllltf fl "llfl 

3) 0111.11:::i.1,1 . . 
4) 011-31w1ua::nK1Y1HUl 

1h:mnil 3 it\'uri u11ti-1u\ii,~itJJ1ifmon•mmm1-11h::Uln Ul:'l:t'l1lJ11Qli1\lll1:: low,~e 
I) nl-UJ'Lllnt1u21:::11l111t11Ao-"t>,1H7Unl'J'M1l'ifl 11t1t11inlnitnuum1:1-hun1:;u'lUnll 

t.li'mh: '1f11llml'nl1li1 i11rit1u 

2) fl11lfl\lfll 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

th:,m,~ 4 i~uri 1111n~J,;;i~i''IJ\f ,i~1i1t1n11mwui.:i,h::urn ua:n1u1rn,fi1.n.h: 1o,nfo1e 

i) ml ffU1111111a:;11;l11t1 lflrMtHHrunmhiie hftt111Jtlt1firlauua::flrut12:murm 
,JfotJt 'flUUlll'l\f nf ") ,Ufl8\I 

2) 01t~9\fflllfll11J 

1h::mY1i1 5 1~uri 1t'l1n~J,;h~iuJ1~,111nii1mn,t:1-nh:ann 11n;;rr11mm~-u,h: lt1..-u,;;e 
nltfllJUlfUJ 

2/fhl1U~fll1JlfllJ1lJIU't'll:1lJllli8~tl11h:Ulll~ 2-4 fll'Hfolll'la,ril1,J,:a11Tt~ 11,-MlJ1tl,i111 
11n11~,; ua::11Mn,ni'11h::m,i~ ~ 1iion-n.J~th 

3/ fi, DO iih11nt11"11lJlMJ1u~1q-fl 

1 l~u1v~llJ11ll1Jri 

11' ~w11~ii'1fHtl1ll::ltH 11i?l~n11flllll1J,!ii9111JWnUY1;,ii'U 3 O-ll'l"l,-.n,ciiott 

tl1illi1111um:~1-ibitl,i&~ car:o, iu1nun11 100 iinani'1Jtion9:1 

•• -i,iiilt111un,:::~1~luiv~o~ CaCO} l0U011 100 iJnani'ul'it:afl'J 

C 0~ff111ft'\l;tJr": 

P20 fllLVO'Jl~\.I, 'Yin~ 20 "10fl1ltll'l.11\11i'lfJ01•ni,J~'>flJf\;f1~'UlJlfll'l'Offf)tJt)(!1~,ionio-1 

P80 ti11vnf,,;,., h1a~ 80 ll 1flflllfl11'1tu9i°'lflUH.J,.;f~l1lJ~~,~'UlJ1~'I'lllfff)lJ6trl~'1tU'1o~ 

1m.1n. iinnni'u1n1>n 

iiniiiim 

MPN d • ..C 4 
llllJ.'t'IJC\l . l1'IO Most Probable Number 



t1-u'1 6l& 

n,rrhnl1~l1Jt)lll 

1.h ~fllflf)'it'Vl'i 'NllfVW1fll1i'i 'i1J'l11;Utl::a ~U 'lit~ 6lJ 

,to.:i flll1'U"l1anmwcnm1:;1J1~1n1,h.tYl'W1'lllt)m'hHi'un1-siltHO'U 

~11HT1111:itllf!'IJLln:m111h.J~nt1hH~().:jif.m1~~tllJ1f1u-n}I 

'VUl. la>~~(;) 

~1f.lU\l~UU mlJ"tli'l'4V1tml1u1~nn ,irr,uni11mn:,;'illl\.llf11llJ1fl1111fllJJl'SmJtN,/1~1111:: . , . 
tl1m,rn,li~'lltl~i'Jm1:::Ltlfl'!l'U ,~~UltflYlifl1YHiiv.:il'1tl~1\.11'1flfll:i'Ul\mnn i-H'f1Jfl11ui'1.11.J1~ 

.. ~ 

mt mmu 'flfll'l lfl n li\l 1'U 1,m, 1~1'111.11::n1.111n::t'l'Oflflt\'M nmrnn.1 fl Tiilli 'U n,,uu U!:'U\J 

tllff001tJ1'1A11Jfl'llJJiu1J1P1n b (GI) llli./lVC'S:::n'ilutyty'~J11mm, vur. w,&ll'o i'J1JUR1'hn,1 

n l:::Yl 'J 1~Yl i'W01 flj 'll l 'l lJ'lll~iLrn:::~~ll 1"no1J 1"tJtl11l u::-u l'IHHfl tU:::m ain 1nl1u Hl 11' 

fH) m.11::mfln 11'1\.1~1>1 nmru;uq,i'Ufl:::1J1911 n7l L \.1'11'11'!flnll ttmi' 1Jn11,tj tH nui1u tT1111Hl1 ?{'ll 

lll'l:::flllilo.:inu lu,iv-:ia~u1,1~m.ni'.ltJ'~\l'l ~ i,t~9it:i 'hlil 

,(fo Gil iiivmiim.h:::mfl'f1l:::Yll'Htl91t'f1'tfO'nlJ ~1J1J~ GIOO (VC .fl, lz&dw) 000fl1JJ . .. 
fl11lJ i Ul'tl :::,1,ruty~ll11rnnn l't .f'I'. t.,<1 lzo 

.. .. 
~t) II, m1ilo~o,.nhmD'\.IOflll1fltN'Utl'U1Uli'llt1 

., .. 
(GI) iJml1m911t1'3fl'U6 ~6-:iHumhni 69i'-1111~llltit.11J'1Hl91"U1J'll1nii1Rt.1noM '1 tl 1ij~tioni, 
., .. •J! • .. ; J, .14 ~ ~,., f 'l ... ,, . 

b 1lJPil Jt10'1111J'U91't11U11l6"1!l1JUflfln'JJYlllfl l\1{)1J6-II0'\.11J 11\llflltltrnn lfll'lllJ?l./l'Ul-:!Yltlnl 

{t.,) 1um&~t.ivJ1111'il1t10~1u~~1n1l°vt1~~1n11ui11w~11-:i1titJ-11~::;~o-n.lfou~11w~fT.nfo 

ill' q-:ird 1\Jll 1Ql .r; 1-:i1iio-.U~tli1t1-11nt.1inif J, ,,n.mtrn t)f1 ,,.,mf 1111 \u U111tU iii.:iuo . 
' ., " A " ?I 

('11) '1um&~1.hnhmR1fl~~~-111t1rn-11nm.h'l'Vl¾h iti,nhn1Jtl{)\.lfl1flL1J'U1f'lt.1Utl1'01Ju1ntifJ • 
J1mR1nt1u1'li.iu'vt1n11 iatr L'11U~L1J911 tHl1Ji4u~hhfoun11 Q ,i1nu1J,11 rl1ulun-u11~tfo 

,, # • ,, ., 

ll 1111911ll~¥1i~1flHH-q11'1l1iit:i 1 un liv-11li1tt1u flfJ'U n1,i1rl u -r1u 'l.it>wmhm.hnl 1u 1911nt1u 1 

" ',, I - ' .... ! tJ f I J} .C : 11JU00011 Q& l~fll1J'l1' flC]JJW\.lfl 111'\.l'flf.lffll f.i. ~1l1'1W911' Ufl::lVU'rl\.l'UOll::91?NlJYl1-:il::1110'Ul 

f)f)fl110'1Jll1WUO 

(ti'.) lt.t mtiH\,::, ::tu n11 Htitnl1m,11ai'1m 111Mt1n1, C1t>~ttt:i\11t1t 6Hj'1Jll16on hi 

11::liv~il,11.hmlo i,fotlinrn, l~tli!tl~f1Uiii,.Yii-:i'l'fd~a~ 1'ilflOn-ll ,111.u 'Utl 



'Htl'l Q b 

H!!fl\l'ill'4L'Uff1fl 

.. . 
;fo en tJf.Ulnll1JO•nhu,~,-n~'0::1~unn11i~ 

U!ltil 'l'ttfYn1fUJ 111,&&GI 

" t JI • 

(ei) U11Jlfllt\ii'O::Hunflfl~e-uih.nl1Yii~,hutm11fl'1::'Hf1Wa'm1tu::~11f10'11J'l'li'Tio1m 

: .a I .. .. ~ ., d. II .. ... .., • , ..., : 
\J l'U lill lfl't11tl ti1U l ,,m ll t) 'U l1 HI t)~fl fl,, 'IJ tN'l ! 't'IIJ 11U ll1 L fllllflUfll'S 11fl l 1Z11f) tll ?I fl\lW::'IJ n.:iu 1 

i-t?Vffll1UU3u~1ir'I.Jrn1i"UnHfJWfl1'WlJlfl1!1'U 1JVfl. 1300- 2537 (ISO I IEC Guide 25) l1ltl 

&1 ~ _, : , ti G ., ~ .ca.a • )t .II( 
ff O l'U lJ '1 n·rn 't'l1VHJ1 fl'J \J 1 tll~ 1 l'I 't1 tl 1111 L 11 'U 'If t) 1Jfl 1mm flLflW 'YI 111 fl 11 llfl ::L•H>'U I 'II fl 

,. 
fll1JYlll'IUlflltl 1U1flll'I0111\J'il 

: d c, ,,. .._ " ~ ! ..dc:t .., ., 
(19,} Ul'Ulfl1fll1'ilZ 1'11ln lt1t1 Pltl-llllJU'U1'Ulfllt'l'111JfJWMlltll::'Vll.:ifl1tJ111ll UflZi3WC'ln\ltu:: 

.. , • - ., .J. : .d "t JI -1 'I"' _I! _, .: 
m.:iLfl11 1Jlfl'ULfltu'V16\¾ 1n11~~"1AP111Jl1nl'HU~i11'u1J1,t1Jl\J'U11J1jlllfll'l'Ot L't!Ul flfl lfl T1lf.11J1:m1,ru 

, ,, .J«t ... : JI • - ~ - .. ~ .. 
(Q?) t.ll16~Yl't'lnnn11YHJlfllUllJ1Alflft1't1UA ~tHYl101l111'1'1t't1Mlfltuaf1llCUtl1l1Jl.ll'UI 

1 ~-t'-. I'"' L t - _, 1 .J • , ~ : .J 'JI -1 'I JI \ ~ti rn1Jurn1w 1JlntHfltll"rlfl'4 ?U.Jf!·H'fAl11UJ'Vlfl1'1-1Ufl 1 L\J1JlY11!11.HJ1U1ftlfl fl'O:: 'lfU"S Ofl lfl 

f ti Ji " ~IQ ~ ... 

(cl) lumt1l nilfl1lll i1Li:lunrnvt'Il'UJ1fl'JU 11JUlll'I 8l'Ot1.:, ~ l!1Lfl'1::'Ht)Olaft\ltu::Yl1~ 

.., ... d - ·1~ 1 JI .. .., ... ... .. cl ~ t ~ "A ~ 
UtU~l/U Ufl VIL l tlfl tl fltlfl O•UJflWnfl')jtuZl'l l./11JtlL'11/U Ufllll'Hl 1lllfl'U Lntucrlul'H'UA'Vlt'H1J1Zffll 

fl1u~ti111u~ H~1a1.h::mffl1 

,n <i. mal1~a,rn161m.it1J1u1,nn 
.. : .... .,.!.l: • .., • 

(a) 'HM flllUll::U 11Jlfl U\ l1Hll11Hflllfl~lll~lf11M~UU1\Jlmn l11'!>'1-HHfl1'J'ln)J.l 
. ,, . ,, ,, 

ri1u1h:: fl 't)\j'ljt),:jlfl f tl-UJU U 11Jlfl1"'~ t) gl 'U um! ltJ lfllt'I ~o ~'nlfll'J 'Ii,, iiu '";", \JU t)U11J1fl1t'I 

~ ,:: i~J,1~om,fltllm11J1lm1 
,l " " ,, 

(l!!l) n11<il11n1nuv1iv'hnJm.h1mnr11\1'm::,i1lflvn1,n1u'll1hn..iou11Jnnn 1,ioH 

,J'Ul'ltltl1'U tt!t>ft1'11tHltll'U Lflt.1 ~1V ,iii,140,aull'M 1f1{11 lfilfl111JLf ll ''U'U6~tHHJ1'U 11.h1',wn11 

~o iin6nt'JJ9i6n911 

(gi) mu11n-:imrn1uJ1li.nJ'!IJ1mfl1r1m11 (La,) io~,Jlim,i~Hiii~tltmi, 1111\t, i1 liJ-:i 
»' »' 'II • 

mht.t1Jtl1l-utio1.h,m11not>nii~,iu1111.iniiuflt1tih1 
,, • f 

'UfJ d. lflltl-lli!U'U11Jlfl1?1 

( 0) ~0<1~11l'ltlmo!' 11;0-it.i-d1\J'IJ'O<llfli'Ollt!U1r 1 l11t1::fl ,~rinu lrln~ illlti'U tltl 1i.mnn 



wu', Ii)~ 

'Jl'!fnilil1'41'Utl\ll 

. ,, ~ 

~m.1iim1mi''rit11n-nl1mA1nn1'11U\il 1.ivr'huu::tl1'11tHfltuzm1ut111tl11mnn 

- ~ ,, mt~~ na1111 ml ,u 1v11 a ,10111~ ii 1111 t ltt11 u ~ vi v-1~;i nnu,i'-1u~ o'u iiv ,u il~ 1h m.i 6 

,i11111zimnw,i' 11i nn· ,rn::11 ou i. ,,~nrnt1 f vw1n-sJ11J1~nno111,H1 1¥ttiihhmn::J 1111~11a 
~ t,I llo# -. I : t cl ,, ~ • '1)/ • ... 

L1J\l~fl11Jfll.l 'l'UH91'1f01J1\Jtn'i~~fU\'IJ\JO\J11JlA1~ Yl.:i\J ~fHflllU\JOl'JfllfJ ~fll'lflln'IJ ~llt'l'IJtH 

"' : • I • .ti • • "' ti ti •,X~ ., : . I O t' .l 
Vf'U n-nuu TU1\il1ftun, lllO./IVl tf 'j'tJVfU tl./11\U ,i 1'11'U1'1,:;z"ll./ll'I\J fN l'U'U 1m"1e, lJ'j ::'lll'tHJ./l'V11/tl 1J11ll10 

(le>) 'li1./ILu1:::J1mA1tum.1 (e) ~e./11!h~~~niiu;inrn'Vli'Y1tnn1ll1uu11n eom-11!./lff6 .. ,ti ., ~~ .. -....: ... ., ., . 
HJHl./1 11 ~11/11t'lf1Lfltu~ 11ifl1'j un::1~6\J 1'11VlO'li1JAOnJ'Vl'JVf(l1fUU1lJ1Alllnl'HU\il 

t,1..,.. .f d..,: • 
(GD) 916./IUAYll'JltJHUfll'U~~mnt.11Jtl\J1111~nn ,rn.mUtJ'Jlfl'SJJYlll'Wlf11\J1lJ1911tlt11l1\191 

ui1rt./l'lltl./ll\J ~./ltltl11 ittYI ,r fH1\Hl7lJ 1\illtl'lh::: ~,~ t)./l~tntJiu ~ 1'\.I u11u9i1u f!At1n1.I 

• : t' d 
11 tltJ 11J1fl rnua11i-r1 t 

.. .q. ... - ~ ti 
l j lJ\JPl'nlfl l'ltll Zfl'J 1./l't1'Jl'ltJ1tU1i 'n l.J'!ll~1La::ff-:!ll1A?HJ2J 



.. . 

. "' "" -1 "" 1.1191-s91inn1mmn1il::11u1 llfl 1M 

t)QIUftltQl~ft Hfl lfJfll'N 

"JUJftU 

ff (Color) 

tnlll~U (Tw-bidity) 

tnlSJlflum~-~,,i (pH) 

., ... 
t)ORlfl'WW~'11..,lflll 

110Hl1 

111gn (Fe) 

ummiirr (Mn) 

'ntJ,111~~ (Cu) 

ff~n::ii (Zn} 

<in1'rif\ (SO.) 

fltH) 'bi (Cl) 

l'llJOtl h~ (F) 

l'Ulflnl {NOJ) 

' . ~ lnQIIJIOlH'Uf111n1Ul:O:'lnJ 

5 ( l1U1fJllYUliiUSJ-1flU{ltlil1) 

s ('Hu,utm11;u> 

7.0-8.5 

' tntlmll 1l1'MAi11't11JlZ\nt 

(iiniini' u,it1ii911) 

iu,nu 0.5 

1ii1iiu o.3 
,ii,nu 1.0 

hhiiu5.o 
,ii,iiu 200 

1il1nu 250 

111,ou 0.7 

'hi1nu4s 

fl11lltn::1hnf~l1l.lfl (Total hardness as CaCO,) 1iiinu 300 
fl1l)Jfl1ZA1~(l117 ,ii1nu 200 
{Non-carbonate hardness as CaCO3) 

'lli111uiu1t1tmi ~111.1f\~ n::rm1 l~ 
(Total dissolved solids) 

hi1nu 600 

1nw.fo1jl11111~?fR 

15 (l1u,v11,n,1h1)J• 1f'l1lt:n'lti) 

20 ('HU'Wfl,111,jU) 

6.5-9.2 

inamulj l1n.11~qt1 

(i'.ii1~ni'>Jfit1iifl1 > 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 

500 

250 

1,200 



fJCUUni1a&::~1fluYiv 

11lln11 

ff1nt1' (As) 

1'11flllU91 (CN) 

,i: ri '1(Pb) 

ti 'Hl Yl(H g) 

llflflliluu(Cd) 

;&ilu1J(Se) 

flCMGn11m::T1HUfltfl1t11u11ii11t1 

,,unu 

Standard plate count 

Most probable nwnber of 

Colifonn organism (MPN) 

E. coli 

'. .. 
inamolf lai,q-a11ft lM11'1nlflURll1'1ll1::a~ 

(iinani'11~0flfl'l') (~ft;Olll~fla91'l') 

4'tJ~1liil 0.05 

it1-1'1iil 0. 1 

io-1'1iiii 0.05 

A'o'11uii 0.001 

lo~'1llii 0.01 

iv-a1llii 0.01 

hi1nu 500 lt11riufio(Jfl\Jlflf0l'l!UeiUJfl1 
,, 1 I ~ ~ • 

UflfJ011 2.2 ~OlOV~OUlf'fOl'lfUMWfli 

···· ···--------



'11'Ul Gld 

ll'Vflt\l1'4ltlfll:ll 
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':ilflfll'lfl11~1vl 

fll'l\lll'J~1vlfltlUll't'i0lfllfl1U1l':i':ifllflltl 

- Total Suspended Particulates 

- PM-10 

., ., "' 
fll'l\lln~1v11::v11111;,wi 

- Leq. 24 hr 

., ., ... 
fll'l\lln~1v1111.:nml.T::m0u 

- Peak Partic le Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

A d : 
fll'l\lll'J~11fl'll:t:'11fltlUll't'IUl 

l. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4 ol!t. Cl.I 

11'110·Ul0\lln~1vl 
4 ,c!:f. Q ,! 

lfl10·UJ0\lll'J~11f'l'll:t:'11 

"' "' "' '1101f'l':i0·UJ0 "' "' "' '1101f'l10·UJ0 

- High Volume Air Sampler & Blower - Electronic Balance SIN.17308352 

- No. 2, 2 

- No. 6, 6 

- No. 7, 7 

- No. 8, 8 

- No. 10, 10 

- High Volume PM- 10 Air Sampler & Blower - Electronic Balance S/N.17308352 

- No. 3, 3 

- No. 6, 6 

- No. 7, 7 

- No. 12, 12 

- No. 15, 15 

- Sound Level Meter SIN 82 1351 

- Sound Level Meter SIN 820791 

- Sound Level Meter SIN 82 1068 

- Sound Level Meter SIN 82 1 173 

- Sound Level Meter SIN I 0340908 

- lnstantel Model Micromate SIN 

MP l 4563, UM I 1462 

pH Meter SIN 293152 

Electronic Balance S/N 1228510730 

Hot Air Oven SIN P790 

Electronic Balance SIN 1228510730 

Hot Air Oven SIN P790 

MM _T2: THA I QUARRY 2021/2025/SEP/CAL.DOC 



Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate (Delta HJ 

No. Pressure Drop Across Orifice (inH2')) 

Positive Negative dH,0 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

l Slope ( m I 

2 Intercept( b I 

3 Correlation Coefficient I r l 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintro 14 Yeok 9, Tho Roeng, Bong Khen, Bangkok l 0230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co.,Ltd. 
Date 

42 Ramlnthra 14 Yeak 9, Tho Raeng. Bangkhen. Bankok 10230 

Start Time 

TSP No.2 Transfer Standard Type Orifice Stop Time 

TSP No.2 Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrosebyGMW QstdSlooe: 

25A Qstd \nterceot : 

307N Calibration Dote: 

(Al (XI (II I YI Temporature 

l•H,O(Pa/P..,J(T..trall'12 Qstd = 11/ml(IA·bl( Sample Flow Rote Indication IC • IIJ.fgJP,,.J(T..tfall '12 

Jm3/mln) 111' /mlnl (°K • °C+273) 

2.92194 1.43126 32.0 31.26 305.0 

3.49578 1.70935 42.0 41.51 305.l 

4.18510 2.04340 52.0 51.39 305.0 

4.79431 2.33863 58.0 57.32 305,l 

5.47716 2.66954 62.0 61.28 305.1 

Average 305.1 

2.0635 Linear Equation ,• 
-0.03151 Set Point Flow Rrote ( X) (m3/ min) 1.133 r 

September l 1. 2025 

11 :20AM 

11:45AM 

Mr.Posogorn Somo\ 

1.29243 

-0.01962 

14-Dec-24 

Borometrk Start Stop 

Pressure Meler Mete, 

(mmHg) 

760.0 11:20 -
760.0 -
760.0 - -

760.0 -

760.0 - 11:45 

760.0 

0.982631 PstdlmmHol 760.0 

0.99127746 TNTP 298.0 

0.99993 Final Set Flow Rate = I I I 0 IPa/PstdJ•(Tstd/Tal 0.976857012 

Qstd-lC 

C=(Pa/Pstdl•(lstd/TalNJ.5 0.98836077 

y = 24 .338354x - 1.058385 

R' = 0.960108 

Qstd (m3/min) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 
Approve by : ~ 

MR. PASAGORN SAMOL 



Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate (Delta HJ 

No. Pressure Drop Across Or1flce (lnH~ ) 

Positive Negative AH,0 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

1 Slope ( m I 

2 Intercept( b I 

3 Correlation Coefficient I r I 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20 .00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Env/r Service Co.,Ltd. 
Date 

42 Ramlnthra 14 Yeak 9, Tha Raeng, Bangkhen, Bankok 10230 

Startnme 

TSP No.6 Transfer Standard Type Orific e Stop Time 

TSP No.6 Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW Qstd Slope: 

25A Qstd Intercept: 

307N Calibration Date: 

!Al IX I ft) I YI Temparoture 

fAH,OJPa/P,..JfT...,t!aJJ"' Qstd • ft/m)lfA·bll Sample Flow Rote Indication IC • lflfg/P..,J fl...,t!aJJ 'n 

(m3/min) frt3/mln) (°K = °C+273) 

2.921 94 1.43126 32.0 31.26 305.0 

3.49997 1.71138 42.0 41.5 1 305.1 

4.18510 2.04340 52.0 51.39 305.0 

4.79533 2.33912 58.0 57.32 305.1 

5.47805 2.66997 62.0 61.28 305.l 

Average 305.1 

2.0635 Linear Equation ,• 
-0.03151 Set Point Flow Rrote ( XI (m3/min) 1.133 r 

September 10, 2025 

3:50 PM 

4:15PM 

Mr.Pasagorn Samol 

1.29243 

-0.01962 

14-Dec-24 

80romelr1c Start Stop 

Pressure Meter Meler 

(mmHg) 

760.0 10:40 -
760.0 -

760.0 -
760.0 -

760.0 - 10:35 

760.0 

0.982631 Ps!dlmmHol 760.0 

0.99127746 TNTP 298.0 

0.99993 Final Set Flow Rote = I I I 0 IPo/PstdJ • fTstd/Tol 0.976857012 

Qstd-lC 

• 

C=(Pa/PstdJ•(Tstd/TaJll().5 0.98836077 

y = 24.3461 21x- 1.088610 

R' = 0.960232 

Qstd (m3/min) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 
Approve by: ~~ 

MR. PASAGORN SAMOL 



Customer 

Address 

Sampler Number 

Motor Seria l Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate {Della HJ 

No. Pressure Drop Across 01flce (lnH~) 

Positive Negative AH,0 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

l Slope Im l 

2 Intercept( b) 

3 Corre lation Coeffic ient ( r I 

Result 

IC (CFM) 

80 .00 

60.00 

40 .00 

20 .00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co.,Ltd. 
Date 

42 Ramlnthra 14 Yeak 9, Tha Raeng, Bangkhen, Bankok 10230 

Start Time 

TSP No.7 Transfer Standard Type Orifice Stop Time 

TSP No.7 Ca librator Model 25A 
Person 

- Calibrator Seria l Number 307N 

Calibration Orifice 
Graseby GMW Qstd Slope: 

25A Qstd Intercept: 

307N Calibration Do te: 

(Al IX I Ill I YI Temporature 

fAH,OfPo/P..,J {T..,JlolJ "' Qstd • {1/mlffA·bll Sample Flow Rote Indic ation IC• lfjfg/P..,JfT.,.!lol) '12 

lm3/mln } fll' /mln) 1·x • ·c +273J 

2.92194 1.43126 32.0 31.26 305.0 

3.49578 1.70935 42.0 41.51 305.1 

4. 1851 0 2.04340 52.0 5 1.39 305.0 

4.79431 2.33863 58.0 57.32 305.1 

5.47716 2.66954 62.0 61.28 305.1 

Average 305.1 

2.0635 Linear Eauation ,. 
-0.03 151 Se t Po int Flow Rrate ( X ) (m3/min) l.1 33 r 

Septemberl0. 2025 

3:20 PM 

3:45 PM 

Mr.Pasagorn Samo! 

1.29243 

-0.01962 

14-Dec-24 

Borometr1c Start Slop 

Pressure Meler Moler 

(mmHg J 

760.0 10:40 

760.0 -

760.0 - -

760.0 -
760.0 - 10:35 

760.0 

0.982631 Pstd(mmHg) 760.0 

0.99127746 Twp 298.0 

0.99993 Final Set Flow Rate = I I l 0 (Po/Pstdl 0 1Tstd/Tol 0.9768570 12 

Qstd-lC 

C=IPa/Pstdl'ITstd/Tal AQ.5 0.98836077 

y = 24.338354x • 1.058385 

R' = 0.960108 

Qstd (m3/mln) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1,60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 

Approve by : r)f::ff~(Q_ 
MR. PASAGORN SAMOL 



Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate (DelloH) 

No. Pressure Drop Across Orifice (inHa<)) 

Positive Negative 6H,O 

5 1.9 1.8 8.7 

7 2.8 2.8 12.6 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

1 Slooe Im l 

2 Interce pt( b) 

3 Cooelotion Coefficient I r 1 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co.,Ltd. 
Date 

42 Ramlnthra 14 Yeak 9, Tha Raeng, 8angkhen, 8ankok 10230 

Start Time 

TSP No.a Transfer Standard Type Orifice Stop Time 

TSP No.a Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Callbratlon Orifice 
GrasebyGMW Qstd Slope: 

25A Qstd Intercept : 

307N Calibration Do te: 

IAI I X J Ill I Y I Tempon:1tvre 

(6H20(Po/P..,J (T,..rroJJ 112 Q1td • (1/ml((A·bll Sample Flow Rote Indication IC• l(lfg/P,.,JIT..rroll 'n 

( m3/min I fft3/min) (°K • °C+273) 

2.92194 1.43126 32.0 31.26 305.0 

3.50136 1.71205 42.0 41.51 305.1 

4.1 8510 2.04340 52.0 51.39 305.0 

4.79431 2.33863 58.0 57.32 305.1 

5.47894 2.67040 62.0 61.28 305.1 

Average 305.1 

2.0635 Linear Eauation ,. 
-0.03 15 1 Set Po int Flow Rrate ( X ) (m3/ m in) 1.1 33 r 

September 10, 2025 

10:50AM 

11:15AM 

Mr.Pasagorn Samol 

1.29243 

--0.01962 

14-Dec-24 

8oromeh1c Start Stop 

Pressure Mele, Mele, 

(mmHg) 

760.0 10:50 

760.0 -

760.0 -

760.0 -

760.0 - 11 :15 

760.0 

0.982631 PsldlmmHal 760.0 

0.99 127746 TNTP 298.0 

0.99993 Final Set Flow Rate = 11 I 0 IPa/ Pstdl* ITstd/Tal 0.9768570 12 

Qstd-lC 

C=IPa/Psfdl'(Tstd/Tal"0.5 0.98836077 

y = 24.347275x - 1.093956 

R' = 0.960131 

Qstd (m3/mln) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 
Approveby : ~ 

MR. PASAGORN SAMOL 



Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate (Della HJ 

No. Pressure Drop Across Of1flce (inH:PI 

Positive Negative AH,0 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion Y ON X : Y= mX + b 

1 Slope Im) 

2 Intercept( b) 

3 Correlation Coefficient I r l 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-943581 4-5 Fax. 02-9438201 www.envirservice.co.th 

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Envlr Service Co.,Ltd. 
Date 

42 Ramlnthra 14 Yeak 9, Tha Raeng, Bangkhen, Bankok 10230 

Startnme 

TSP No.10 Transfer Standard Type Orifice Stop Time 

TSP No.10 Calibrator Model 25A 
Person 

- Calibrator Serial Number 307N 

Callbratlon Orifice 
Grasebv GMW Qstd Slope: 

25A Qstd Intercept: 

307N Calibration Date: 

IA) JXJ Ill I y J Temporature 

(AH20(Pa/Pnd)(TnJT0)) 112 Qstd • 11/ml[IA·blJ Sample Flow Rote Indication IC • lljfg/Po1,JIT,,.!Tol) 'n 

(m3/mln) 1113/mlnJ l"K • "C+273J 

2.92CY27 1.43045 32.0 31.26 305.0 

3.49997 1.71138 42.0 41.51 305.1 

4.18393 2.04283 52.0 51.39 305.0 

4.79431 2.33863 58.0 57.32 305.1 

5.47894 2.67040 62.0 61.28 305.1 

Average 305.1 

2.0635 Linear Equation ,. 
-0.03 151 Set Point Flow Rrate ( X ) (m3/min) 1.133 r 

September 10, 2025 

10:20 AM 

10:45 AM 

Mr.Pasagorn Samol 

1.29243 

-0.01962 

14-Dec-24 

Barometric Slort Stop 

Pressure Meter MetOf 

(mmHgJ 

760.0 10:20 

760.0 - -

760.0 -

760.0 -

760.0 - 10:45 

760.0 

0.982631 Psld(mmHg} 760.0 

0.99127746 TNTP 298.0 

0.99993 Final Set Flow Rate = I I I 0 IPa/Pstdl•(Tstd/Tal 0.976857012 

Qstd-lC 

C=IPo/Pstdl'ITsld/Tal"0.5 0 .98836077 

y = 24.329178x - 1.047069 

R' = 0.960118 

Qstd (m3/min) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 

MR. KITTISAK JANSANGWATTANA 
Approve by: r:)(5~ 

MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PMJ0 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate (Delta H) 

No. Pressure Drop Across Orifice (lnH20) 

Positive Negative AH,() 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstion YON X : Y= mx + b 

1 Slooel ml 

2 Intercept( b) 

3 Correlation Coefficient I r l 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

--

ENVIR SERVICE CO., LTD. 
Date September 11, 2025 

42 Rc;rmlntn;r 14 Y~k 9, Tht;r R1;r11ng, Bt;rng Khen, Bt;rngkQk 1()2,1() 

Sto,t Time 8:30AM 

PM10 No.3 Transfer Standard Type Orifice Stop Time 8:55AM 

PM10 No.3 Calibrator Model 25A 
Person Mr.Posogom Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebyGMW Qstd Slope: 1.29243 

25A Qstd Intercept: -0.01962 

307N Calibration Dote: 14-Dec-24 

IA) IX) ill IV) Temporolure Barometric Stort Stop 

(AH20(Pa/P,t,;1JIT,icJT01)'12 Qsld • 11/m)lfA-b)) Som~ Flow Rote Indication IC • lllfg/P,,.)IT,,.!To))'n Pressure Mole, Mole, 

lm3/min} Jft3/min) 

2.91682 1.42878 32.0 

3.49567 1.70929 42.0 

4.18379 2.04276 52.0 

4.79110 2.33707 58.0 

5.47876 2.67031 62.0 

2.0635 Linear Eauatian 

-0.03151 Set Point Flow Rrate ( X ) (m3/min) 

0.99993 Final Set Flow Rate = I I l 

Qstd-lC 

MR. KITIISAK JANSANGWATTANA 

31.26 

41.51 

51.39 

57.32 

61.28 

Average 

1.133 

0 

I"" =-C+273) (mmHg) 

305.0 760.0 8:30 -

305.1 760.0 -

305.0 760.0 -
305.1 760.0 -

305.2 760.0 . 8:55 

305.1 760.0 

r' 0 .982631 PstdfmmHQ) 760.0 

r 0.99127746 TNTP 298.0 

1Pa/Pstdl 0 1Tstd/Tal 0.97 6792972 

C=(Pa/Pstdl'ITstd/lalll0.5 0.988328373 

y = 24.299403x · 0.961604 

R' = 0.960109 

Qstd (m3/min) 

Approveby : ~ 
MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PM 10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate !Della H) 

No. Pressure Drop Across o,mce (K\M20 ) 

Positive Negative •H,o 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.8 

Linear Regresstion YON X : Y= mX + b 

1 Slooe! m 1 

2 Intercept( b) 

3 Correlation Coefficient I r I 

Result 

IC(CFM) 

BO.DO 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
Date September 11, 2025 

42 Rc;imlnfrc;i 14 r,c;ik 9, Thc;i RQ,ng, 89ng Khcm. 8Qngk9k 1()2~() 

Starl 11me 2:00 PM 

PM10 No.6 Transfer Standard Type Orifice Stop Time 2:25 PM 

PMl0 No.6 Calibrator Model 25A 
Person Mr.Pasagorn Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW Qstd Slooe: 1.29243 

25A Qsld Intercept: -0.01962 

307N Calibration Date: 14-Dec-24 

IA) IX) fl) IY l Temporoture !orometric Start Slop 

foH,O!PalP,,Jil,.,/la))'n Q,td • 11 /m)l!A-<>)I Sample Flow Role Indication IC'"' 1Ut2JP,td)(T,.J'To)J 112 P,e...,. Mele, Mele, 

(m3/min) (ft3/min) 

2.91515 1.42797 32.0 

3.49287 1.70794 42.0 

• . 18146 2,0,1163 52.0 

4.79314 2.33806 58.0 

5.48055 2.671 )8 62.0 

2.0635 Linear Eauotion 

.0.03151 Set Point Flow Rrote ( X) (m3/min) 

0.99993 Final Set Flow Rote = I I I 

Qstd-lC 

• 

MR. KITTISAK JANSANGWATTANA 

31.26 

41.51 

51.39 

57 .32 

61.28 

Average 

1.133 

0 

l°IC • -C:+273) !mmHg) 

305.0 760.0 9:30 -
305.1 760.0 -
305.0 760.0 -

305.1 760.0 -
305.2 760.0 9:55 

305.1 760.0 

r• 0.982631 PstdlmmHal 760.0 

r 0.99127746 TNTP 298.0 

IPo/Pstdi•ITstd/Tol 0.976792972 

C•IPa/Pstdl'ITstd/TalA0.5 0.988328373 

y = 24.251676x- 0.857336 

R' = 0.959853 

Qstd (m3/min) 

Approve by: ~~ 
MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PM 10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate IOello H) 

No, Pressure Drop Across Orifice (lnH2O) 

Positive Nega tive •H,O 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.8 

Linear Regresstion Y ON X : Y= mx + b 

1 Slooe Im I 

2 Intercept{ b ) 

3 Correlation Coefficient I r I 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

;20.0Q 

0.00 

ENVIR SERVICE CO., LTD. 
Date September 11 , 2025 

42 R9mlnfr9 14 Yi,c;ik 9, Thc;i Ro11ng, Bc;ing Khi,n, Bc;ingkQk 102:SO 

StorlTlme 2:30 PM 

PM 10 No.7 Transfer Stondord Type Orific e Stop Time 2:55 PM 

PMl0 No.7 Calibrator Model 25A 
Person Mr.Pasagorn Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW QstdSlooe: 1.29243 

25A Qstd Intercept: -0.01962 

307N Calibration Dote: 14-Dec-24 

IA) IX) fl) fY) Temporoture &orometric Start S1op 

(6H,O(Po/P,1c11!T,~0 )) 1n Q,ld • I 1/m)IIA·b)) Sample Flow Role Indication IC• llleg/P,,.)(T,.,/lo))'n PA,nUAO Mole, Mole, 

(m3/min) ! ft3/ min ) 

2.91850 1.42959 32.0 

3.49287 1.70794 42.0 

4.18029 2.04107 52.0 

4.79416 2.33855 58.0 

5.48055 2.671 18 62.0 

2.0635 Linear Eauation 

.0.03151 Set Point Flow Rrate { X ) {m3/min) 

0.99993 Final Set Flow Role= I I I 

Qstd-lC 

MR. KITTISAK JANSANGWATTANA 

31.26 

41.51 

51.39 

57.32 

61.28 

Average 

l.133 

0 

i"K • 'C•273) lmmHg) 

305.0 760.0 9:30 -
305.l 760.0 -
305.0 760.0 -

305.l 760.0 -

305.2 760.0 9:55 

305.l 760.0 

,. 0.982631 PsldlmmHol 760.0 

r 0.991 27746 TNTP 298.0 

IPa/Pstdl * ITstd/Tal 0.97 6792972 

C•IPa/Pstdl ' ITstdnatA0.5 0.988328373 

y = 24.267622x - 0.897349 

R' = 0.959451 

Qstd (m3/min) 

Approveby : ~~ 
MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng. Bang Khen. Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PM 10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Sompler Number 

Motor Serial Number 

Recorder Serial Number 

Manufacture: 

Model: 

Serial#: 

Plate IOelto H) 

No. Pressure Drop Acron Orifice (inH:z()) 

Positive Negative •M,O 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.7 

Linear Regresstian Y ON X : Y= mx + b 

1 Slooe( ml 

2 Intercept! b I 

3 Cooelatton Coefficient I r I 

Result 

IC(CFM) 

80.00 

60.00 

40.00 

20.00 

0.00 

ENVIR SERVICE CO., LTD. 
Date September 11 , 2025 

42 Rqmlnlrq 14 YtQlc 9, Thq RQtng, 8Qng Khtn, BqnglcQlc 102~() 

Start Time 9:00AM 

PM10 No.12 Transfer Stondard Type Orifice Stop Time 9:25AM 

PM10 No.12 Calibrator Model 25A 
Person Mr.Pasagorn Samol 

- Calibrator Serial Number 307N 

Calibration Orifice 
GrasebyGMW Qstd Slope: 1.29243 

25A Qstd Intercept: -0.01962 

307N Co libration Date: 14-Dec-24 

IA) IX I fl) I YI Temparo ture eorometric Start Stop 

(AH2O1Po /P,ld)IT,wfT0 )1 1n Q,td • lllm)l(A·b)] Somple Flow Rate Indica tion IC= l(lfg/P,.,)IT,..,Jla )l'n Pressure Meler Meter 

lm3/rritn) fft1/min) 

2.91850 1.42959 32.0 

3.49427 1.70862 42.0 

,.18263 2.0,220 52.0 

4.79314 2.33806 58.0 

5.47876 2.67031 62.0 

2.0635 Linear Eauation 

..0.03151 Set Point Flow Rrate I X) !m3/min) 

0.99993 Final Set Flow Rate = r I I 

Qstd-lC 

MR. KITJISAK JANSANGWATTANA 

31 .26 

41.51 

51.39 

57.32 

61.28 

Average 

1.1 33 

0 

1-.:: "' "C+273) fmmHg) 

305.0 760.0 9:00 -
305.1 760.0 -
305.0 760.0 - -

305.1 760.0 -

305.2 760.0 9:25 

305.1 760.0 

r• 0.982631 PstdlmmHal 760.0 

r 0.99127746 TNTP 298.0 

(Pa/Pstdl" !Tstd/Tal 0.976792972 

C=IPo/Pstdl'llstd/Tolll0.5 0.988328373 

y = 24.295999x · 0 .957368 

R' = 0.959885 

Qstd (m3/min) 

Approve by : ~ 
MR. PASAGORN SAMOL 



ENVIR SERVICE CO., LTD. 
42 Ramintra 14 Yeak 9, Tho Raeng, Bang Khen, Bangkok 10230 
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th 

PM 10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Customer 

Address 

Som pier Number 

Motor Seria l Number 

Recorder Seria l Number 

Manufacture: 

Model: 

Serial#: 

Plate (Oelto H) 

No. Pressure Drop Across Orifice (lnH20) 

Positive Negotl"'e AM20 

5 1.9 1.8 8.7 

7 2.8 2.7 12.5 

10 4.0 3.9 17.9 

13 5.3 5.2 23.5 

18 6.4 6.3 30.8 

Linear Regresstion Y ON X : Y= mX + b 

l Slaoel m I 

2 lnlercepl l b ) 

3 Cooelation Coefficient I r I 

Result 

IC (CFM) 

80.00 

60.00 

40.00 

20.0Q 

0.00 

ENVIR SERVICE CO., LTD. 
Date September 11 , 2025 

42 RQmlnfrQ 14 Y11c;ik 9, Thq R911ng, Bqng Khen, BqngkQk 1()2~() 

Start Time 9:30 AM 

PMlONo.15 Transfer Standard Type Orifice Stop Time 9:55 AM 

PMlONo.15 Calibrator Model 25A 
Person Mr.Pasagorn Samol 

. Calibrator Serial Number 307N 

Calibration Orifice 
GrasebvGMW Qstd Slooe: 1.29243 

25A Qstd Intercept: -0.01962 

307N Calibration Dote: 14--Dec-24 

IA) IX I fl) I YI Temporoture Borometric S1ort Stop 

(ti.H2')fPo /P,ldllT,..JTo)) 112 Q,td - il/mfllA-bl) Somple flow Ro te Indication IC:& 1Ufsl/P,kl)IT,toflo)l 112 "'9nure Met..- Mele, 

f m3/ min) (ft3/ min) 

2.91850 1.42959 32.0 

3.49567 1.70929 42.0 

4. 18146 2.04163 52.0 

4.79314 2.33806 58.0 

5.48055 2.67118 62.0 

2.0635 Linear Eaualion 

.0.03151 Set Point Flow Rrale I X ) lm3/min) 

0.99993 Final Se! Flow Rol e = I I I 

Qstd-lC 

MR. KITTISAK JANSANGWATTANA 

31.26 

41.51 

51.39 

57.32 

61.28 

Average 

1.133 

0 

'"' • "C+273) lmmHg ) 

305.0 760.0 9:30 

305.1 760.0 . 

305.0 760.0 . 

305.1 760.0 . 

305.2 760.0 . 9:55 

305. 1 760.0 

r• 0.982631 PstdlmmHal 760.0 

r 0.99127746 TNTP 298.0 

1Pa/Pstdl0 1Tsld/Tal 0.976792972 

C•IPa/PstdJ•CTstd/TaJ/\0.5 0.988328373 

y = 24.284632x - 0.938941 

R' = 0.959624 

Qstd (m3/min) 

Approve by : r)f5~ 
MR. PASAGORN SAMOL 



fE:oKSH 
NSC-TISI-TIS 17025 
CALIBRATION 0224 CALIBRATION CERTIFICATE 

Issue Date 
Location -
Customer Name 

Equipment Name 
Manufacturer 
Model 
Serial No. 
ID No. 
Weighing Capacity 
Resolution 
Received Date 

I 
I 

Condition of Calibrated item 

Calibration Date 
Ambient Temperature 
Relative Humidity 

Atmospheric Pressure 
Procedure Used 

Reference Standard 
Instrument 

Weight Set e2 (1 kg to 1 mg) 

20 August 2025 

~ih1Ll-l1iD'1-i'1 

Envir Service Co., Ltd. 

42 Raminthra 14 yeak 9 The Raeng, 

Bangkhen,Bangkok10230 

Electronic Balance 

ACZET 

CY224 

17308352 

220 

0.0001 

g 

9 
17 August 2025 

Good 

17 August 2025 

( 25 ± 10) °C 

( 50 ± 30) % 
( 1010 ± 30) mbar 

Certificate No. : 17S80444 

Job No. : 00018433 

This calibration was conducted by using in-house calibration 

procedure number CP-B01-01 based on UKAS LAB14 

Serial No. Certificate No. Traceability I Due Date 

3HZ8 1503039S TCS I 7-Mar-2026 
This cert1ficat1on 1s traceable to the International System of Unit. 

Calibrated by Mr.Nirud Runggud 

Calibration Engineer 

Approved by : 
Mr.Pramote Ramrong 

Laboratory Manager 

The Uncertainties ar~ for a Confidence Probability of Approxirnately 95%. ' 

This certificate may not be reproduced other than in full except with the prior written approval of the head of 

Calibration Laboratory Department. 

DKSH (Thailand) Limited 

Technology 

I 
I 

141/12 Moo 1, Tambon Payom, TtCON Logls!ICS Park (TPARK WANGNOI) Phaholyothln Road km. 55.5, wa1o19nol District, 

Phra-nakom Sri Ayutthaya 13.170 Phone 0-2301-7208, Fax : Q-3579-9832, E-mail: lab17025.tec@dksh.com PAGE 1/2 

Think Asia. Think DKSH. 



Tee y 

Result of calibration · Before adjustment 

Applied Weight Balance Reading 

g g 

100.0000 100.0015 

200.0002 200.0028 

Correction Value 

g 

-0.0015 

-0.0026 

.DKSH 

Certificate No. : 17S80444 
Job No. : 00018433 

Uncertainty Coverage Factor 

(±g) ( k) 

0.00020 2.05 

0.00032 2.00 

Result of calibration : After adjustment of external calibration function is 200 g 

1. Repeatability (n = 1 O number of measurement) 

Nominal Value Standard deviation of reading 

g g ffl @ .____.______, 
200 0.00007 

Front 

□ 
Fronl 

G] 
Front 

□ 
2. Departure of indication from nominal value Figure A.1 

Applied Weight Balance Reading Correction Value Uncertainty Coverage Factor 

g g g (±g) ( k) 

Unload 0.0000 0.0000 0.00013 2.09 

1.0000 1.00CJ'O 0.0000 0.00013 2.09 

5.0000 5.0000 0.0000 0.00013 
; 

2.07 

10.0000 10.0001 -0.0001 0.00013 2.07 

20.0000 20.0000 0.0000 0.00013 2.06 

60.0000 60.0000 0.0000 0.00020 2.05 

80.0000 80.0000 0.0000 0.00020 2.00 

100.0000 99.9999 0.0001 0.00024 2.00 

120.0000 119.9999 0.0001 0.00030 2.00 

160.0001 160.0000 0.0001 0.00032 2.00 

200.0002 200.0001 0.0001 0.00032 2.00 

3. Eccentric or off-centre loading (Figure A.1) 

Nominal Value 50 g 

Position 1 Position 2 Position 3 Position 4 Position 5 

Off-Centre 0.0001 -0.0001 -0.0001 -0.0002 

Maximum difference between off-centre loading = 0.0002 g 

This result of calibration was found accurate as shown on date and place of calibration only. 
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k, 

providing a level of confidence of approximately 95%. 

-END-

Think Asia. Think DKSH. PAGE 2/2 



~ , 
SCARLET I TECH 

~ 
( Qli~tl ,;,11 I utww-..01,1,~ 

CERTIFICATE OF CALIBRATION 3519 

NO. 20250609068 

Name of Product: Sound Level Meter 

Model: ST-110 

Serial Number: 821351 

Specification: Class 1 
Conclusion: Pass 
Date of calibration: 2025-06-09 
Due Date: 

2026-06-08 

Calibrated by: 

l. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in 
the Manual(s) or respective ly surpass then, and applies only to the unit identified above. 

II. This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in fu ll, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary inspection: OK 

2. Type & serial No. of Microphone: AWA14425-49223 

3. Adjustments to indicated sound levels: 

Type Qf C~li~r~tQr B&K 42:31 
Sound Pressure Level 94.0 dB 

4. Measuring up limit: ~BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment condit ions) 93.8 dB 

Nomlm~l Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz 
A C z frequency /Hz 

A C z 

10 -70.2 -14.6 -0.8 1000 0.1 0.0 0.0 

20 -50.2 ·6.0 -0.2 2000 1.3 -0.1 0.0 

31.5 -39.4 -2.9 -0.2 4000 1.2 -0.7 a.a 

63 -26.1 -0.8 0.0 8000 -1.1 -3.0 0.0 

125 -16.1 -0.1 0.0 12500 -6.0 -7.9 -0.1 

250 -8.6 0.0 0.0 16000 -11.7 -13 .7 0.0 

500 -3.2 0.1 0.0 zoooo -23.8 -25.8 -0.2 



6. Seit-generated noise 

Microphone replaced by electrical Input signal device 

7.5_dB(A) 

7. F&S Wel(htln4 

Rate onhe F weighting clecrease (c!B/s) 

Rate of the S weighting decrease (dB/s) 

Deviation el F&s 

8. Level Linearity (A-weighting at frequency l kHz) 

Reference sound level 90.0 dB 

9.6 dB(C) 

Max error at 10dtl steps upper reference sound level_QJ dB 

'Max error at 1d8 steps within SdB of the upper limit linear operating range @dB 

Max errl:>r at 10dB steps l:ielbW reference souna level OJl ClB 

'Ma"' error at tdB ·steps within StfB upper th'e l'ower limit linearuperating range lU dB 

9. Tone burst-response (A Weighting) : 

t,5-.4 dB(i ) 

35.3 

4.4 

-0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax-LA LASmax•LA 

600 0.0 

200 -1.0 

~ ·18.1 

0.25 -~'7.i 

10. Peak C Sbund level (500H1) 

(;y,c_le. O.ne. ~ycie. nominal v.a.lu_e 

ltpeal!•lt(dB) 3.21 ·3_5 

11. overlo'a\findlcat'lon: P-a'Ss 

12. Statistical analysis function 

SwMp 'sfgnal tnaiilnurn indl'cated 'sb\lnd level~ 1i2.a dB 

Sweep amplitude: ~ dB 

Sc;an cycle time: ~S; Meas.ure.ment p_e.riod:~ S. 

Items Measured value/dB 
~ 

lAeq,l· l03."2 

"'4.0 

-7.4 

-26.9 

I 

Pos.itive. half nominal v.alue 

·2.3 2.4 

Tl\ei>fi!tleat calculated 
value/dB 

103.2 

LAE·LA LAeqT-LA 

-..2.9 -7.0 

-6.9 -7.0 

-26.9 -7.0 

-~6.0 -7.0 

Ne.gative. half no_minal value 

2.3 2.4 

Error/dB 

-CLO 



l5 110.8 110.8 0.0 

lio 108.8 108.8 0.0 

L50 92.9 92.8 0.1 

L90 76.9 76.8 0.1 

L95 75.0 74.9 0.1 

Uncertainty of measurement results: 0.4 dB (k=2) 

Environment conditions-:-

Air temperature: ~ 0 <: 
Relative humidity : 60 % 

Static pressure: 101.8 kPa 

~eference 9quipment used in the calibration: 

Description: Model s.erlalNo, Expiry Date Traceable To 

Mfcrophon'e l3&K4191 292940"5 2025"-12-15" NML 

Multi func;tlon sound calibrator B&K4226 2288444 2025-10-15 CIGISMEC 

Signal generator 0S360 338'73 2025-10-15 CEPREl 

Test specifications: 

1. 

2. 

3. 

All Starlet's Sound level Meler has been calibralecl in accordance with the requirements as spetifiecl in ISO 17025 andlhe lab 
calibration procedure SMTP004-CA-152. 
The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
equivalent capacitance within a tolerance of ±20%. 
The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pressure responses of the Sound Level Meter. 

References: 

IEC 61672-3 Sound Level Meters Part 3: Periodic tests 



~ , 
SCARLET I TECH 

CERTIFICATE OF CALIBRATION 351, 

NO. 20241213111 

Name of Product: Sound Level Meter 

Model: ST-210 

Serial Number: 820791 

Specification: Class 2 
Conclusion: Pass 
Date of calibration: 2024-12-13 
Due Date; 

2025-12-12 

Calibrated by: 

I. This report certifies that all calibration equ ipment used in the test is traceable with the internal 1S09001 procedures and meets all specification ijiven in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. 

II. This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary inspection: OK 

2. Type & serial No. of Microphone: AWA14421A·000378 

3. Adjustments to Indicated sound levels: 

Type of Calibrator B&K 4231 

Sound Pressure Level 94.0 dB 

4. Measuring up limit: ~BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz A C z frequency /Hz 
A C z 

20 -50.5 -6.1 -0.1 1000 0.0 0.0 0.0 

31.5 -39.4 -3.1 0.0 2000 1.2 -0.1 0.0 

63 ·26.3 -0.8 · 0.1 4000 1.1 -0.B 0.1 

125 -16.1 -0.1 0.0 8000 ·1.1 ·3.1 0.1 

250 -8.6 Q,2 Q,Q 12500 -11.1 ·13.l 0.1 

SOD ·3.3 0.0 0.0 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

25.l dB(A) 

7. F&S Weighting 

Rate oflhe F weighting decrease (tlB/s) 

Rate of the S weighting decrease (dB/s ) 

Deviation of F &S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

26.3 dB(C) 

Max error at lOdl:I steps upper reference sound level 0.1 di:! 

Max error at ldB steps within 5dB of the upper limit linear operating range Q,Q_dB 

Mal< etrt:>r at lOdB steps below reference souM level 0J1 dB 

Max error at '1.dB steps within SdB upper the l'ower limit linear operating range 0.'1. dB 

9. Tone burslrespc:fnse (A Weighting): 

34.9 dB(Z) 

34.6 

4.3 

-0.1 

Toneburst response /dB 
Single Toneburs\ duration /ms 

LAFmax-LA LASmax-LA 

600 0.0 

200 ·1.0 

.2 -18.1 

0.25 -~7.1 

10. Peak C sound ll!vel (SOOH:r) 

C~c.le One c.ycle nominal value 

ttpeak•lC(dB) 3.4 3.5 

11. 01ierloa'd ·1ndltatlon: Pass 

12. Statistical analysis function 

Sweep signal maximum intlicllted sountl level: 123 .o dB 

Sweep amplitude: ~ dB 

Scan cycle time: §.flS; Measurement.period: :±fill. S. 

-...4. 0 

-7.4 

-26.9 

I 

Positive half nominal 11alue 

2.3 2.4 

LAE·LA 

~2.9 

-6.9 

-26.9 

-~6.0 

Negative half 

2.3 

LAeqT•LA 

~7.0 

-7.0 

-7.0 

-7.0 

nominal value 

2.4 



Items Measured value/<18. 
Theoretical calculated 

Error/dB value/dB 

LAeij,T l:1:3.3 '!:13.3 -0.1 

LS 121.0 121.0 0.0 

LlO 119.0 119.0 0.0 

LSO 103.0 103.0 Q.O 

t:90 87.1 87.0 0.1 

L95 85.1 85.0 0.1 

Uncertainty of measurement results: 0.4 dB (k=-2) 

Environment conditions: 
Air temperature : 25 °( 

Relative humidity; 60 % 

Static p.ressure: 101 .• 8 kPa 

Test specifications: 

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
-calibration procedure SMTP004-CA-152. 

2· The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
3. equivalent capacitance within a tolerance of :t20%. . 

The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pres-sure tesponses of the Sound Level Meter. 

References: 

IEC 61672•3 Sound Level Meters Part 3: Periodic tests 



~ , 
SCARLET I TECH 

C u ti ......,_,.d , .. 11 ~ •At') 

CERTIFICATE OF CALIBRATION 3519 

NO. 20250325131 

Name of Product: Sound Level Meter 

Model: ST-210 

Serial Number: 821068 

Specification: Class 2 

Conclusion: Pass 
Date of calibration: 2025-03-25 
Due Date: 

2026-03-24 

Calibrated by: 

I. This report certifies that all calibration equipment used in the test is traceable with the internal IS09001 procedures and meets all specification ~iven in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. 

II. This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in fu ll, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary Inspection: OK 

2. Type & serial No. of Microphone: AWA14421A-000208 

3. Adjustments to indicated sound levels: 

Type Qf C;;iliqr;;it9r B!l,K4231 

Sound Pressure Level 94.0 dB 

4. Measuring up limit: ~ BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. } 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting / dB Nominal Frequency weighting/ dB 

frequency /Hz A C z frequency /Hz 
A e z 

20 -50.4 -6.1 -0.1 1000 0.0 0.0 0.0 

31.5 -39.4 -3.1 0.1 2000 1.2 •0.1 0.0 

63 -26.3 -0.8 -0.1 4000 1.1 -0.8 0.1 

125 -16.1 · 0.1 0.2 8000 -1.1 -2.9 0.1 

250 -8.6 Q,0 0,1 12500 -11.1 ·13.0 0.2 

S00 -3.3 0.0 0.0 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

27.4 dB(A) 

7. F&S Welg_hting 

Rate of the F weighting decrease (dB/s) 

Rate of the S weighting decrease (dB/s) 

Deviation of F&S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

30.4dB(C) 

Max error at lOdB steps upper reference sound level~ d!'3 

Max error at ldB steps within 5dB of the upper limit linear operating range 0.0 dB 

Max errot at lOdB steps Mlow teference sound level 0~1 dB 

Max error at '.I.dB steps within SdB upper the lower limit linear operating range 0.1 dB 

'9. Tone burshespt»-nse (A Weighting) : 

37.9 dB(Z) 

34.4 

4.2 

-0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax-LA LASmax-LA 

500 0,0 

200 -1.0 

.2 -18.1 

0.25 -~7.1 

10. Peak C sound level (S00H7J 

~c.le One.cycle. nominal value 

ltpea'k·l'C(dB) 3.4 3.5 

11. Overload ·1nditation: f>ass 

12. Statistical analysis function 

sweep signal maximum lhcfita.ted Mund level~ 123.0 dB 

Sweep amplitude: ..!Q_ dB 

Scan cycle time: _gflS; Me~surement period:~ S. 

-.4.0 

-7.4 

-26.9 

I 

Positive half nQminal value 

2.3 2.4 

LAE·LA 

-2.9 

-6.9 

-26.9 

-36.0 

Negative half 

2.3 

LAeqT•LA 

~7.0 

-7.0 

-7.0 

-7.0 

nQminal value. 

2.4 



Items. Measured. value/dB 
Theoretical calculated 

Error/.dB. value/dB 

LAtq,T 113.3 1H.l -0.1 

LS 121.0 121.0 0.0 

LlO 119.0 119.0 0.0 

LSO 103.0 103.0 Q.Q 

L90 87.1 87.0 0.1 

L95 85.1 85.0 0.1 

Uncertainty of measurement results: OA dB (k=2) 

Environment conditions: 
Air temperature: 25 °C 

Relative humidity; 60 % 

Static pressure~ 101.8 kPa 

Test specifications: 

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
'Calibration procedure SMTP004-CA·152. 

2· The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
3. equivalent capacitance within a tolerance of ±20%. . 

The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pressure responses of the Sound Level Meter. 

References: 

IEC 61672•3 Sound Level Meters Part 3: Periodic tests 



k , 
SCARLET I TECH 

CERTIFICATE OF CALIBRATION 
NO. 20250813119 

Name of Product: Sound Level Meter 

Model: ST-210" 

Serial Number: 821173 

Specification: Class 2 
Conclusion: Pass 
Date of calibrat ion: 2025-08-13 
Due Date; 

2026-08-12 

Calibrated by: 

I. This report certif ies that all calibration equipment used in the test is traceable with the internal 1$09001 procedures and meets all specification given in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. -

II. This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. Th is certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary Inspection : OK 

2, Type & serial No. of Microphone: AWA14421A-000378 

3. Adjustments to indicated sound levels : 

Type of Calibrator B&K 4231 
Sound Pressure Level 94.0 dB 

4. Measuring up limit : ~ BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment condit ions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz A C z frequency /Hz 
A e z 

20 -50.5 -6.1 -0.1 1000 0.0 0.0 0.0 

31.5 -39.4 -3.1 0.0 2000 1.2 •0.1 0.0 

63 ·26.3 -0.8 -0.1 4000 1.1 ·0.8 0.1 

125 -16.1 · 0.1 0.0 8000 ·1.1 -3.1 0.1 

250 -8.6 0.2 0.0 12500 -11.1 ·13.1 0.1 

500 -3 .3 0.0 0.0 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

25.-l dB(A) 

7. F&S Weighting 

Rate of the F weighting decrease (l:!B/s) 

Rate of the 5 weighting decrease (dB/s) 

Deviation of F&S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

26.3 dB(c;) 

Max error at lDdB steps upper reference sound level 0.1 dB 

Max error at ldB steps within 5dB of the upper limit linear operating range QJL dB 

Max i:!rror at lOdB St i:!J'.)s below referei'H':e souM level 0.1 dB 

Max error at ldB steps within 5dB upper the tower limit linear op·erating range 0.1 dB 

9. Tone burst·response (A Weighting): 

34.9 dB (4) 

34.6 

4.3 

-0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax-LA LASmax•LA 

500 0.0 

200 -1.0 

~ -18.1 

0.25 -~7.i 

10. Peak C sound level (S00Hl) 

CycJe One cycle_ no_minaJ value 

lCpeal!•lC(ilB) 3.4 3.5 

11. l)vertoad ·1ndh:atlon: 'Pass 

12. Statistical analysis function 

Sweep signal maximum ihdicated Muntl level~ 123.0 dB 

Sweepamplitude: ~dB 

Sc~n cycle time: 60 S; Measurement period: 1§9, ~-

~4.0 

-7.4 

-26.9 

I 

Positive half nominal value 

2.3 2.4 

LAE·LA 

~2.9 

-6.9 

-26.9 

-36.0 

Negative. half 

2.3 

LAeqT•LA 

~7.0 

-7.0 

-7.0 

-?.O 

nominal value 

2.4 



Items Measured value/dB 
Theoretical calcuiated 

Error./dB value/dB 

LAeq,T 113.3- 113.3 -0.1 

LS 121.0 121.0 0.0 

LlO 119.0 119.0 0.0 

LSO 103.0 103.0 Q.Q 

l90 87.1 87.0 0.1 

L95 85.1 85.0 0.1 

Uncertainty of measurement results: OA dB (k=-2) 

Environment conditions: 
Air temperature: 2S <>c 

Relative humidity; 60 % 

Static pressure ~ 101-8 kPa 

Test specifications: 

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
talibration procedure ·sMTP004-CA~lS2. 

2· lhe electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
3. equivalent capacitance within a tolerance of :t20%. 

The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field and pres'sure response·s of the Sound Level Meter. 

References: 

IEC 61672-3 Sound Level Meters Part 3: Periodic tests 



~ ,, 
SCARLET I TECH 

t.Ji.ht 41!)t·1 I ....-,-,.·f•"' 

CERTIFICATE OF CALIBRATION 3!11' 

N0.20250828033 

Name of Product: Sound Level Meter 

Model: ST·25D 

Serial Number: 10340908 

Specification: Class 2 

Conclusion: Pass 
Date of calibration: 2025-08-213 
Due Date; 

2026-08-27 

Calibrated by: 

I. This report certifies that all calibration equipment used in the test is traceable with the internal IS09001 procedures and meets all specification given in 
the Manual(s) or respectively surpass then, and applies only to the unit identified above. -

II. This certificate Is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein. 
III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan. 

1. Preliminary Inspection: OK 

2. Type &serial No. of Microphone : AWA14421·A000150 

3. Adjustments to indicated sound levels: 

Type of C9libn;1tor B~K 4231 

Sound Pressure Level 94.0 dB 

4. Measuring up limit : ~ BA 

5. Frequency weightings (Acoustic signal tests for Z weighting, other 
electric signal tests. ) 

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB 

Nominal Frequency weighting/ dB Nominal Frequency weighting/ dB 

frequency /Hz A C z frequency /Hz 
A C z 

20 -50.7 -6.3 0.3 1000 0.0 0.0 0.0 

31.5 -39.6 -3.1 0.1 2000 1.3 •0.1 -0.1 

63 -26.3 -0.9 0.1 4000 1.1 -0.7 -0.1 

125 -16.2 -0.1 0.0 8000 -1.0 -2.8 -0.1 

250 -8.7 Q,Q Q,Q 12500 -11.0 -6,0 -0.1 

500 -3 .3 0.0 0.1 I I I I 



6. Self-generated noise 

Microphone replaced by electrical Input signal device 

23.0dB(A) 

7. F&S Weighting 

Ra1e onhe F weigh1ing decrease (tlB/s) 

Rate of the 5 weighting decrease (dB/s) 

Deviatlofi of F&S 

8. Level Linearity (A-weighting at frequency 1 kHz) 

Reference sound level 90.0 dB 

3~.-2 dB(C) 

Max error at 1Ddt3 steps upper reference sound level 0.1 dl'l 

Max error at ldB steps within 5dB of the upper limit linear operating range QR.dB 

Ma.x error at lOdB steps below referM ce sound level Q.1 dB 

Max error at :1.dB steps within 5d8 upper the tower limit linearnperating range 0.1 dB 

9. Tone ·burst response (A Weighting) : 

41.1._ dB(l l 

33.a 

4.3 

· 0.1 

Toneburst response /dB 
Single Toneburst duration /ms 

LAFmax-LA LASmax•LA 

500 0,0 

200 ·1.0 

-4 -18.1 

0.25 -~'7.1 

10. Peak C sound level (SOOH:r) 

Cycle Cne. cycle_ nominal value 

lCpeak•lC(dB) 3.4 3.5 

11. Overload "indkatlt>n: ftass 

12. Statistical analysis function 

Sweep signal maxinium indi'cated ~bUntl level: 123.0 dB 

Sweep amplitude: ~ dB 

Scan cycle time: 60 S; Measurement period:~ S. 

~4.0 

-7.4 

-26.9 

I 

Positive half nominal value 

2.3 2.4 

LAE·LA 

~2.9 

-6.9 

-26.9 

-~6Jl 

Negatjve. half 

2.3 

LAeqT•LA 

·7.0 

-7.0 

-7.0 

-7.0 

nominal value_ 

2.4 



Items Measuced value/dB. 
Theoretical calculated 

Error/dB value/dB 

LAeq,T UH l ll.3 -0.1 

LS 121.0 121.0 0.0 

LlO .- 119.0 119.0 0.0 

LSQ 103.0 103.0 Q.O 

l90 87.1 87."0 0.1 

L95 85.1 85.0 0.1 

Uncertainty of measurement results: 0.4 dB (k=2) 

Environment conditions: 
Air temperature: 25 °C 

Relative humidity, 60 % 

Static p.ressure: 101,8 kPa 

Test specifications: 

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab 
'Calibration procedure 'SMTP004-CA-152. 

2· The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an 
3. equivalent capacitance within a t_olerance of ±20%. 

The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the 
free-field 'ahd pressure responses bf the Sound Level Meter. 

Referenc~s : 

!EC 61672•3 Sound Level Meters Part 3: Periodic tests 
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Part Number: 720A2002 
Description: Minimate Pro DIN 1-315Hz Geophone 

Serial Number: SD14114 
Calibration Date: 'JUL 1 0 2D25 

Ca libration Reference Equipment: 714J7402 

f nstantel certifies that the above product was calibrated in accordance with the 
applicable lnstantel procedures. These procedures are part of a quality system that is 

designed to assure that the product listed above meets or exceeds lnstantel 
specifications. 

lnstantel further certifies that the measurement instruments used during the calibration 
of this product are traceable to the National Institute of Standards and Technology; or 

National Research Council of Canada. Evidence of traceability is on file at lnstantel and is 
available upon request. 

The environment in which this product was callbrated is maintalned within the operating 
specifications of the instrument. 

Please note that the sensor check function Is intended to check that the sensors are 
connected to the unit, installed in the proper orientation and sufficiently level to operate 
properly. This function should not be confused with a formal calibration, which requires 

the sensors be checked against a reference that is traceable to a known standard. 
lnstantel recommends that products be returned to lnstantel or an authorized service and 

calibration facility for annual calibration. 

duv✓-/c 
Calibrated By: ________ _ _ 

Xiaoming Yang 

• Instanter 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642 

2022 xm·ark Corporation . lnstantel and lnstantel logo are trademarks of Xfl1 <1 rk Corporat ion or Its affi liates. 71405201 Rev 21 



Frequency Response of SD 14114 

Transve.rse 61 20------------.....,-----------------. 

' ' ' ~ t ll 
1M 

Ve,tf(:IJ 20-,---.----------.-----------r---------, 

I I 111 I I I I 1111 

lilO .100.0 

Longitudinal 
20-r---r--------~---------,.------ ---, 

10.0 
~.,..a-,ua.,c.,.-1}1:j 

.iO.O--, 
I 

../\ 

I 
I 

I 
__J 

"'-l0- 1 
10 

. 

cm-'!l'lg-,,i ,.,,~~; 

Sl[N ul-lV wi! 

-
~ 

I I 11111 I 
10.0 

I I I 0 

;:,~ua,,e-i ~%J 

"' 

·-

. ' I mo 

~0-.------...... -------,----, 

~.0-1 I l l tltltl \ I I l(llll l 11 

.10 10 0 1•:>J.O ,.i;_o 
;,~1,1t,1~·•1-I~) 

·, 
I 

20.0-

r--...- --
' ~__/' 

I 
__J 

t I I lttt I I I I f t lll I 'I 

10.0 10l.O iu.O 
Ft&o)Ya.,.:;1 i}f:j 



22 Xmark Corporation. lnstantel and lnstantel logo are trademarks of Xmark Corporation or it~ ~ffillates. 71405201 Rev 21 



l'ran1ver1e 

0.0-

-2.0-
Eio' 
::?. 
C -4,0-

'i;; 
t::I 

I 
I 

I 
I 

-6.0-

-8.0-

-10.0- . ' ' 
0500 

Vertical 
2.0-

0.0 -

-2,0-
co' 
~ 
c: -4,0-

'iii 
t::I 

-5.0 

-8.0-

-10.0- I 

0 . .500 
' ' ' 

/ 
'I 

1.000 

I 
I 

• I 

1.000 

Longitudinal 
2,0-

0.0 -

-2.0-

' 

I 
I 
I 

I 
I 

-6.0- I 
-8,0-

-10,0-1 

0.500 

I 
I 

I l I t I ' 
1.000 

Amplitude Frequency Response of UM11462 

Amptitude 1/\/\/V' 
ISEE limits ~ 

I \ 
I \ 

\ 
\ 
\ 

! I I t I • I I ' ' ' I • t. I ' ' 
,, 

10,000 100.000 513.000 
Frequency (Hz) 

I I \ 
I I \ 

\ 
\ 
\ 

' I I , I I I I ' ' ' ••I . . 'I 
10.000 100.000 513.000 

Frequency (Hz) 

\ 
\ 
\ 
\ 
\ 

' ' l I 4 I I I . ' I I JI I ' ' I 
10.000 100.000 513.000 

Frequency (Hz) 



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

53414 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250 

ilac-MRA ~ 
/A 

TEL.0-2717-3000-29 FAX.0-271 9-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

pH Meter 

Eutech 

pH 510 

293152 

pHM-03 

Used Item 

04 February 2025 

05 February 2025 

2502-0076DC-1 

Environment & Laboratory Co.,Ltd. 

NSC -TISI -TIS 17025 

CALIBRATION 0008 

Cert.No.: 25CH161 

Page.: 1 of 2 

40 Soi Liangmueangnonthaburi 13 Talad Kwan, 

Mueang, Nonthaburi 11000 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 

( ) Ponpan Paipim 

( ✓) Saithip Meangmai 

Issue Date: 

(25 ± 2.s) ·c 
(50 ± 15) % 

In - house method 

- CP-CH5 by direct measurement with DC voltage 

standard and direct measurement with 

certified reference material (CRM) 

Walalak Sirithean 

Approved Signatory 

5 February 2025 

The Uncertainties are for a confidence probability of approximately 95% 

Th,s certificate may not be reproduced other than in full . except with tile prior written 
Approval of the head of Corporate Services 3 Equipment Ca libration and Testing Services . 



Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1 )Document Process Calibrator 

Serial No. ID No. Cert. No. 

54030049 130RC116 24E2759 

Cert.No.: 25CH161 

Page.: 2 of 2 

Due Date 

25 Aug 2025 

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

2. Certified Reference Materials :The measurement results are traceable to SI through Hach Lenge GmbH Ltd ., 

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 

:The measurement results are traceable to SI through CPA chem Ltd ., 

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

Buffer Solution Manufacturer Lot No. Exp. date 

pH 4.008 CPA chem 1034203 27 Sep 2026 

pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026 

pH 10.010 CPA chem 1066669 18 Jan 2026 

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

Calibration Results 

Function : mV Measurement 

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

Nominal Standard Uncertainty of Coverage 
Unit Under Value Voltage Actual Reading Measurement factor 

Calibration Input 
( :tmV) k 

pH mV mV pH 

pH Meter 4.00 177.48 177.4 4.01 0.11 2.52 

S/N.: 293152 7.00 0.00 -0.1 7.00 0.11 2.52 

10.00 -177.48 -177.4 10.01 0.058 2.00 

Function : pH Measurement 

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

Unit Under Standard pH Actual pH Actual mV Uncertainty of Coverage 

Calibration Buffer Solution Reading Reading pH Measurement factor 

(mV) (±) k 

pH Electrode 4.008 4.01 178.3 0.0071 2.00 

S/N.: ECFC7252101 B 6.999 7.00 2.6 0.0092 2.00 

294 10.010 10.00 -170.3 0.0092 2.00 

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

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

-o0o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL.0-2717-3000-29 FAX.0-2719-9484 
NSC-TISI-TIS17025 

CALl8RA TION 0008 

Certificate of Calibration Cert.No.: 25MM394 

Page.: 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

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

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 
( ) Suwit lmjai 
( ✓) Kunchit Promprat 

Issue Date: 

Electronic Balance 

Mettler Toledo 

AL204 

1228510730 

ANB-002 

Environment & Laboratory Co.,Ltd. 
40 Soi Liangmueangnonthaburi 13 
Talad Kwan, Mueang 
Nonthaburi 11 000 

Room No. 304 

08 July 2025 
08 July 2025 

15 °C to 40 °C 
30 % to 90 % 

Approved Signatory 

21 July 2025 

The Uncertainties are for a confidence probability of approximately 95% 

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



Equipment: 
Condition As-Received : 
Reference: 
Procedure used :-

Electronic Balance 

Used Item 

2507-0148OC-8 

Cert.No.: 25MM394 

Page: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14 

according to direct measurement method against standard weight. 
Condition of this result of calibration 
1. Reference standard instruments:­

lnstruments 

1) Standard Weight Set (E2) 

Serial No. 
24053 

Cert. No. Traceable Due date 
MM-0013-24 NIMT 25 Jan 2026 

2. This certificate is valid only to the item calibrated on date and place of calibration. 
3. This result of calibration was made on requested at the point specified by customer. 
4. This certificate is not certified for any commercial transaction. 
5. This measurement result is traceable to the International System of Unit maintained through : 

Remark: NIMT : National Institute of Metrology Thailand 
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration 
Range capacity: 0 g to 220 g Resolution 0.0001 g 
Before Adjustment : 

Balance Measurement Coverage 
Aeelied Weight Reading Correction Uncertainty Factor 

( g) ( g) ( g) (±mg) (k) 
100 100.0016 -0.0016 0.17 2 

200 200.0029 -0.0029 0.30 2 

After Adjustment : 
1. Determination of the standard deviation of weighing machine (n = 10) 

Applied Weight Standard Deviation 
( g ) of Reading ( g ) 
100 0.00005 

200 0.00005 



• ',tfj.. • 

,, v l •. ;~;-.,.,,..,,... 

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

Electronic Balance 
Used Item 
2507-0148OC-8 

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

The weighing machine reading error obtained is given in the table 

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

0.0000 0.0000 -0.0001 +0.0002 +0.0003 

3. De~arture from nominal value 
Applied Balance Measurement Coverage 
Weight Reading Correction Uncertainty: Factor 

( g) ( g) ( g ) (±mg) (k) 
Unload 0.0000 0.0000 0.11 2.05 

0.1 0.1000 0.0000 0.11 2.05 
0.2 0.2000 0.0000 0.11 2.05 
1 1.0001 -0.0001 0.11 2.05 
5 5.0001 -0.0001 0.12 2.05 
10 10.0001 -0.0001 0.12 2.05 
20 20.0000 0.0000 0.12 2.04 
50 50.0000 0.0000 0.14 2 
100 100.0001 -0.0001 0.17 2 
150 150.0001 -0.0001 0.29 2 
200 199.9998 +0.0002 0.30 2 

Cert.No.: 25MM394 

Page: 3 of 3 

Maximum difference between 
off-center and central loading 

( g) 
0.0003 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %. 

-oOo-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL.0-2717-3000-29 FAX.0-2719-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

Received Order : 
Calibration Date : 
Ambient Temperature : 
Relative Humidity : 
AC Line Voltage : 

Calibrated by : 

Approved by : 

) Chakrit Waewwanjua 
) Suwit lmjai 

( ✓) Kunchit Promprat 

Issue Date: 

Hot Air Oven 

FRANCE ETUVES 

XU058 

P790 

CHO-004 

Environment & Laboratory Co.,Ltd . 
40 Soi Liangmueangnonthaburi 13 
Talad Kwan, Mueang 

Nonthaburi 11000 

Room No. 303 

08 July 2025 

08 July 2025 

( 26 ± 10) °C 
( 50 ± 30) % 
( 220 ± 22) V 

Krisda Malee 

Approved Signatory 

17 July 2025 

ilaC-MRA ~ 
NSC-TISI-TIS17025 

CALIBRATION 0008 

Cert. No.: 25TM974 

Page: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

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



Equipment: 
Condition As-Received : 
Reference: 
Procedure Used :-

Hot Air Oven 
Used Item 

2507-0148OC-2 

Cert. No.: 25TM974 
Page: 2 of 3 

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct 

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD) 
and Thermocouple Type T. 

The temperature scale used was based on ITS-90. 
Condition of this result of calibration 
1. Reference standard instrument:-

lnstrument Serial No. Cert. No. Traceable Due Date 
1 ) Data Acquisition MY57013823 25LM75 TPA 06 May 2026 

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

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

Result of Calibration :- ( * ) Without Adjustment 
Function of UUC* : 
Fresh air setting : 

Temperature Source 

Close Environment during calibration 

H 

w 

Probe Installation Details : 

a= 5.0 cm 
b= 5.0 cm 

c= 5.0 cm 

-a 

Temp. ( °C) 
REL.Humid. ( % ) 
AC Supply ( Volt ) 

Position: 

1 

2 
3 
4 

Dimension of Chamber : 5 

D= 0.36 m 6 

W= 0.40 m 7 

H= 0.40 m 8 

Capacity= 0 .058 m3 9 (ref.) 

Beginning Finished 
28 26 
47 51 
220 221 

Ref. Std. ID No.: @ 

Calibration Point 

( 180) °C ( 104) °C 

21 -17TC-01 25-1 ?RTD-01 

21-17TC-02 25-1 ?RTD-02 
21 -17TC-03 25-1 ?RTD-03 
21-17TC-04 25-17RTD-04 

21-17TC-05 25-1 ?RTD-05 

21-17TC-06 25-1 ?RTD-06 

21 -17TC-07 25-17RTD-07 

21-17TC-08 25-17RTD-08 

21 -17TC-09 25-17RTD-09 



Equipment: 

Condition As-Received : 

Reference: 
Result of Calibration :­
Function of UUC* : 

Fresh air setting : 

Calibration UUC* UUC* 

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

180.0 180.0 180.0 

Calibration 
Point 
( oc) 1 2 
104.0 103.529 103.769 

180.0 180.583 179.425 

Hot Air Oven 

Used Item 
2507-0148OC-2 

( * ) Without Adjustment 

Temperature Source 

Close 

Temperature Temperature 

stability uniformity 
( ± oc) ( oc ) 

0.13 1.0 

0.24 1.6 

Overall 

Variation 
( oc) 

1.1 

1.9 

Measured Temperature ( 0 c ) 
Position 

3 4 5 6 7 
104.251 104.428 103.589 103.683 104.172 
180.832 179.981 179.369 179.667 180.479 

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

Cert. No.: 25TM974 

Page : 3 of 3 

Coverage 

Factor 

k 

2 

2 

Uncertainty 

8 9 (ref.) ( ±oc) 
103.978 104.411 0.42 
180.019 180.809 1.1 

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

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation. 

UUC* : Unit Under Calibration 
Note : The reported uncertainty of measurement was included stability and excluded uniformity . 

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

factor k, providing a level of confidence of approximately 95 %. 
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. ,~ u~ttn n~o1nwtls:nurfo ii1nfil (un,uu) 
,., ~ Bangkok Insurance Public Company Limited 

25 11tJtJll'1Yl1i9" 11'111~~~lJl1111J'Jl l'IJMlV!, f1~~ll1'1't"I 10120 Tel, 0 2285 8888 
25 Sathoniai Road. Thung Maha Mek, Sathon. Bangkok 10.120 Fax O 2610 2100 

l~IJfillnllU Yi.fl. 2490 
Established 1947 

d .I 
,1::11w·111n'llll o l07536000625 

Registration No. 0107536000625 

f)'nJ'fi'l'lJh.h~n,u11'Jfl1UJf'lJN~Al~fl-O'HiJll'J~tl'IJflfl~illl'J'\H)fl(thttfom1ri1mJitNUl) 

PUBLIC LIABILITY INSURANCE FOR MINE 

Al'iHflUlfi'l'J,J1.h~nlA.nt1 (THE SCHEDULE) 

1l1tTUitill 
Company ,ode 

002 ~ 9ivo1g 
Renewal 

0 tlmi'tuiui'll11 
New Business I m1Jlinlhh::nwivm'U~ 825-29596-2 

Policy No. 

I. ~6~1ll1lh::nmiv mm. ,YIIJfl'l!l12021 
Nameof,he IIISUrtd 

nnli 
Addrc-ss 

The Business 

~ 1h::un12 
Type2 

□ 'U1::1Il'l13 
" Type 3 

789 ll. 7 01. l11,j,Jll 

ll.n'ill~QA'Jtilii ll.'!Yl'.ltilii 41000 

i------------------------------ --------------- ------.. ,,,,, __ ,, 
3. fftl1'1J~lh::0011m1~11J11h::niuia 1mh::Yllllll011ii 27212/16536 Ulllr-llflaHlll 

Insured Premises ll.3 01.m'liflfl o.J1lmi ll.QvlUlU 

4. ll1Wll'IJ91~~1Jl'l16~ 
Terriu,riul Limit 

1m.h::muum~ 21212116536 v111m1111m.fl 
ii.J 91.rn'liflfl e.J,1nii il.q~u,i'l 

l'IJ91ti1m11111i,n~1Jfl16~ ih::mfl1rm 
Jurisdiction Tho II and 

5. 1ZtJ:;!1fl11.h::ntJiia : 1~mi'u1'U~ 01/11/2025 ntn 16.30 '1-1 . fi'Ui!'11ll~ 01/11/2026 mn 16.30 'U, 
l'eriod of Insurance : From At Hrs. To At Hrs. 

i ~ )'. ~ ~ ,! ~ ,J 4 ~ ,l , .. d '\' ,l I ,l ,J ~ W 6. 1Jl'l1Jl'U9l'IJ!Hrl1Hc,1Jq1w : ,111fl~ll~m11Jrn ~1.imu11~11111!J'11~1t1,rn1nrm 1::110111pn~un:an111'1J'Ut111J 1.m10uff1111¥J~1nm1 ,inm-u'l'lt 1::n01rn1rnm1 ,::mrnv 
Dt..-scription of Risk. Lccal Uabilitt arisii1g fmrn the Bushie$£ and happening wtlh in or caused by lhc ln:;ured Pennises. 

1. ~,m'l11~'Uli1n9'tm11Ji'tJNl'I 
1.imit ofl.,hthility 

~ 1.h::111V12 
Typc2 

□ 1h::1m13 
Type3 

S,000,000 
. 

m111.infli'~ 
Boht . 
1J1'1'1/.i1rni'~ 
Bain 

8. fl1llJllJA9't 'IT1tllllf1~fi1n11.l,::iiwiv9'/v~i'11A'11!)~.ioljmilt1-Jll~U::flf~ (01n) 
Deductible to be llome by f'he lo,,'Urcd tor CIICh Accldcl11 

9. 1if111Jm1'1.11iv'ITulll'Uth11·iw,i111 1.h:: IJ'lru 
The First Premium Calculate From Es1 imaiL-d 31 Tho Amount of 

1J1'1 
O,h, 

1-----~.c------- ------,,---------------,-----· 
1iimh::riwimp1Ti .r111,11trnlJ~ 10. 

Net Premium $tai,1p Duty 

11,169.50 
1J1V1 
Bllbl 45.00 

11 .11J nrrmm11i1v1mQnrn11n111h::ri·u.tia 
Aitached endorsements 

fonl'it'\J\JJ1umi''llnv 
Agreemenl made on 

;?J' ti militia 1\lla91H 
Oin.'CI 

1iU·4-563-62 

06/10/2025 

□ i 'lll'l'l'U'lh::1i111m11ii'o 
Agent 

1Jll1 
Bain 

111~1r,1ti'u'WlJ 
\)AT. 

785.02 

'l'Utl!Jnilrn1i1UJ'lh::n111it1 
Policy issL1ed on 

□ '111011~1 
Broker 

ltJfl'l,j'\Jl9lltl'IJ~ : 
License No. : 

mn 
Bnht 

1ilu1h::,i11.tivnlJ 
Total Premium 

11 ,999.52 

06/ l0/2025 

Ulll 
13aht 

_____ 9(,_~ ---- -
~1U:llllU81'Ulil-Authorizcd Signature 
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1-

..r:n:1.JU\Wil:1.J Lil-1-i-1\t~ 5il'\l1 nn-1-1fi1'1 LL~, L "111J u 

tit{'~~/ 1. fflt:J ~I iH,f[ 

The right le. 1 1nds If' t1 depor1 

is giv~n by the_Bank. The deposito1 m,i not maku ,HI 

Terms and Conditions of Savings Deposit 

h ,rein 

995100.:-0 -23 120 ,€1'!.J 1 i ~~L~ti K-Contact Center 02-8888888 ~10 www. ,asikornba ,. co 

• IQ., 

~1un'11t1, 
/, ], 'I_ 

ff-:1: tfHj KASIKORNBANK 

OFFICE 

dl ~ I 
ii: ::.I it"''lt ·,·,:.:_::.•_· .... , l.,, 

A/C NO. 

'1i1 l1 r,T l l1JtlfriH1 ~0'11,JHt~1 n~n:U:u°'rt-h'm~ 1i·1wu ~ 11l t-tnl)l~mu 
Illa ~ Prct n t'le , 

0 <1 c ,1 ·-i:t:. >' 0 5 7 1 5 3 2 -
mt"'lfl17uf!hi1uu1tJ11J~hmn,~un 1~rin1.htL1lrl"lJE1'1~ni1 

, VtJ, " 
P i ff 1' ¥1 • Th Ba.nit w1U not hold customer books of 'I type 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

t'A 

f iJ'il 

CODE :: THORAWA 

I, .. ..... j 

K-eMail 
Statement 

r 

:e 

BALA ,CE 

(' . 1J 
,/ ... 

,.:• i~· E';~ ,:;, / i l)(' ·-t 

PCB094u0 
PC80()40() 

K-eMail Statement (u~rnrfo-a1 tJ nl"ab~'i-i'lJqJ1hn:i5b:i-l ~n ~m1 'YI ti ) 

l-ilwnnm1:1.m1''o'l-t'h rnm11t' ,1rh'\,l,;fo1,'i1~1 ~ ,1,-,~rn4'5"t., L~c,,\ J:A 
' . "EJ,J' l;.jfll'tl ::-"',1 H .-• n '/." ', '· .r as11-ornoanr .CO'y Lt, ::; 

K-Contact Center ~fi'J. 0-28888888 Ml 02 tririn'ru~~L,{;l 24 'Xi h,\J 

,l!i !l'E " CODE " and " TELLER NO." Please see inside back cover 



Terms and Conditions of Savings Deposit 

1 e r,a o Jn :, tr ; s epos1t account nor can 1t be us d as secur • :or a third par:y unless written C:_.Q[lsent 

is given b the 

~Ti n-J1tt 

OFFICE 

.. , 
n 

AC NO. 

0) 

-contact cente 

'ff, t!lij KASIKORNBANK 

~"I ' ''. ) 

·Hi-r,nn m ~ ,i.ri-:i-ehl~q t-J111i;- i"'UTUi 1m~u~ ~1l n!)" .J tJ 
fh1s dupq•;1l sHa pre' oo o It · 'xtx>sit Prq CCbor1 Aq• ·n n the amoo ~nd rll!eVilflt 

',) ''l 
,1..\ .f. ,t; 05715328 

1ru 1 TlTt'W 11 u uu, uirn-h mn~ viuqi ii"l mh::1.11 'YliJ fJ-:J ~ m11 
,. R The Bank will not held t pasist>OOl<s of any ly 



1 

2 

3 

-
'•• YI 

DATE co:x 

·-·c· i 1 ,. , 1 ·-, 1.11· X"· 1 
- , , . ..... · "'- r · l 'l 

20./06/ 2 .51 NN 
6 L0/ 06/25TXN 
7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

HJ 

20 

21 

22 

23 

24 

wn ~ LlF</\WAL 

K-eMail 
Statement 

DEPOSIT BALANr.t. TEL.LEH NO 

01-..:•,· 1:;'L!t)( .!. 
-,..., 11 .... • I , _. •• , 

(:• .., E - ,:: 1 .... ·1 , 
l " . l ,, ' . u _. l 
PCf:109400 
PC809400 

1 ·~ 111!.lf! ,i 11 r; 'fmJ1n') r~l~l www 1<as1 o nnank.com 1 : 

K-Contact Cen e1 1 T O ::'8888888 fl~ 02 1~i1n ... 'l.1vnriel('l 24 ~-)T hl 
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000037NO 

t f1.t:'l•~ft'aA1t~iFtlh:t,. 
.......... UQ> ,,j, ,.,._,,.a,-, 

r1"I.. r$i, 
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"a1u..:i1unTn.h:::,i3.1 n w;5' ~i..:i n el ..:l'Vl'U'W IJ).)'U1'VllhJ1'Uiel'U~'U~ b 'Vli'.i el..:! bb fa"1:::n el ..:iV1mN1id' ..:i '1'(Jfl1'W 
'I , 'U 'I 'I ., . 

flf ..:ivi 1/2568 
., d 
1uV1 4 mn~1fl3.J 2568 

ru \1el..:ii.h:::,i3.1 h..:i 1lli1u'1ii~i u,i.i'VI b'Vlllfl1el12021 ,1111~ . . 
. 

.cl II II I ti 
'Dtl"!ltl~b'.111'!i11l '!i~'ij11 

1.Aru'U~(Jl P11n"1 ~1 LL Vl'U.:J 
' ' 

2.r1 ru?11mJu P11n"1 ~1uviu.:i 
' ' 

3.rirui.Ji:::~'VIB ?!'lJLn~l.l ~1LLV1u.:i 
' ' 

4.rirui-ifo 'U11Vlru ~1LLVl'U.:J 
' u 

5.rirumum ~1i.J1L1ei.:i ~1LLV1u.:i 
' ' 

6.rirun-a~~1 'U?I~ ~1LLVl'U.:J ' .,. ' 
7 .AruL~el'U elW1l1'1J'U ~1LLVIU.:J 

' ' 
8.r1ru'lJ11 L~crn1vrnm1 (,)°1LLviu.:i 

' " 
9 .riru?t:w h L vi~ei-:iei~1l.l ~1LL viu.:i 

' 
10.rirui.Ji:::vii.J l.l.:JA"1?!1?! (,)°1LLviu.:i 

' 
11.ArucJm LvicJ'U~.:J'l-1 ~1LLVl'U.:J 

' ' 
12.r1ru1~ufi ~~~0111J i1LLvrll~ 

' ' 
13.Arul.J'LJ(Jl~ i1'1JLLVl'U (,)°1LLVl'U.:J 

' 
14.Aru'Vi'i?!Tm•i LLfl1:!JV111.:J,; ~1LLVl'U.:J 

' 
15.r1ru11v,; bLfl1lJVl11~~ vl1LLV1\J'1 

' 
16.Aru'IJ"1vl1 'U"1lJ1cJ 

' 
l 7.Arui.Ji:::?!1'U 'ViiVll.JVl1 

' 
18.f!ru"1mi?t,!;]1 ri1LL?l'U 

2.r1rui.J~ruru1 -r(Jlul"l~ 
' u u 

3.'Vi'i:::1\i).J'U1 Ul(J!Vlb'U 

~1LLVl'U.:J 

(,)°1LLVIU.:J 

~1LLVl'U.:J 

~1LLVIU-:J 

(,)°1LLVIU.:J 

~1LLVIU.:J 

.,J ,J., .. ., 
VI if1~1'LJ'j~VI "1 

mil.lf11i~~i;i mi 
" ' er. I o Q.J Cll 

'U1cJf1el.:JAf11i'UiV11i?l1'LJ(Jl1'LJ"1i;'l1l.JAA 

'U1 cl f1el.:Jr1 f11i'U~Vl1i~1'U~1'U"1'U1!1 

~el1'U1clf11ii'Vi?\(Jl .1J1'Ue.J1f1"11.:J'U1 
" 
~el1'U1cJ f11ii'Vi?\(Jl. u1uvi.:ii \i1J'U1 
" 
~el1'U1clf11ii'Vi?\(Jl .U1'UVl'Uel.:J LL 1.:J 
'U 

ffiviruu1u l.J.3 u1u~1nm.:iu1 
" u 

ffiviruu1u :w.4 u1ummrn'U1 
" u 

rJtviaju1u l.J.5 u1uvi.:ii\,),Ju1 

ffiviruu1u :w .6 u1m'1~ru?t'll 
'IJ u u., 

0 viaju1u :w. 9 U1'U 1 'U'U~1 LL~.:J 

0 viaju1u :w .12 U1'UVl'Uel.:JLL'J.:J 

i.Ji:::u1'UBi;'l:W.Vll.1~ 3 
'U 

,J 
, d 

i:::u1'Ueli;'l:W,Vll.J'V1 4 
" 

Ui:::u1'U f1el.:JVl'U "1 

m1:wn11 

mil.lf11i 

mi:Wf11i 

mil.lf11i 

m1:wn11 

m1:wm'i 

m i l.lf11i 

m1:wmi 

m'i:Wf11i 

mi:Wf11i 

mi:Wf11i 

mi3.Jf11i 

m1:wn11 

' 

~ei1mcJm1h.:iL~c.J'UUTUL'1~rul;'l'lJ mil.lf11i 
" u' 
~ei1mcJm11 i.:J L;c.1uu1u~-:ii\i1Ju1vi.:i \i1ei.:ii.h:::'1JTf ~ m1:w mi " .,. 

., ' 
Vli'Vic.J1ml.J'U~cJ 

' 

f1 m:w f11 i~1 m.Jiju~.:J1'U 

i\i).J'U1f11'iel1LfleJJ1 bi;'l:W 

L~1 el111i;'l1(;1'\J11YiBf1"1i;'l~1~.:Jf11 
' 

L"1'll1'Uf11if1el.:JVl'U "1 
' ' 

'iei.:ii.J1:::cr1unei.:i'l'lu 

m1:wm'i 

m i:W mi 



L~:wth::'11:w rnn 15.20 'IJ . • 

<a::Luvu11-a::vi 1 b~e>.:Jbb"'.:i1\1~'1.h::'ll:w1~½'uvi-a1u • 
"flel.:Ji'l'U~lilJ'i.Jl'Vll.J\J1'1.mn.J~'U~L'Vli1u.:ibb j" 'VllJltl~.:J b~'U~~nmh~Vl1'UU(?l':i'Vl1el ~fo'1i1.:i fl1iV11 b'Vli1a.:i 

, \J ~ ~ 

'oij~ Lrh.JL'LJ7flel.:Ji'l'U(?l7l.J~7'U1'ULL'1~'1i1.:i L 1'17~f17'Vl'U~ 1 it 'Ul.J1(?11fllTUa.:i fl'U LL'1~LLf1l 'llt:.J'1m~i'lu~.:iLL 1~~al.J V11m1a'U 1 'lJ LL 'U'IJ 
' 

Vil tl fll'je)'\.t(\Jl (?l'\.b~Vll'UUmb ~ m li'UA11 i~1 tl '11'Vl-rt.Jfl1'j~ 1 b 'U'Un'1 f\1'jl.J fll'j ~lilJ'U1'1151iill'lh~ Ltl"ll'U fll'j~ f\~1 tli~b 'W ru 
LLG'l::1111J'Ul'i11l.J'llel.:J"lll.J'1l'U 1~mau~'U~tl1~V111.Jum LLG'l::~'U~~LMm-v a.:inutl1~V17'UtJ(?li zj,:i(?l7l.Jl.J7(?lifl1i., 1v1111 'Vl'U~~a 

' 
' Q.I I I I/ .f d d J Q.I .f d d I Cl.I 

~rn 'l fl'U b "ll'U flel.:J\'l'U'Vll,j'I.Jlmelt.J'W'Ui'lb 'Vll.Jel.:J bb i flel.:J\'l'U'WlilJ'Ul 'lll.J'llmelt.J'W'Ui'lb 'Vll.Jel.:J bb i flel.:J\'l'U'WlilJ'Ul'lll.J"ll'U bbi;'l~ fle).:J \'l'U 

., ., ' 
l.J1'1'1l'U?t:W'W'U5 

, d o ~ !:'I .'1 ., !:'1 ~ ,., d ~ v ti ., d 
bbG'l~'lJ 'N b 1'17i'lfl1'Vl'U~ I. 1, 'Ul.Jl m fll'j'\.J e),:j fl'Ubbl;l~ bbfl I. '1J t:,Ji;l m~ i'lt.J ?1-:J bb 1~ l;le):1-J L-:Je)'U I. '1J bb 'U'\Ji'll tJfll'je)'lJ ru1 (?I 'j~i'l1'Ut.J (?l'j b 'W el 'u 

Lli'UA11 i~1tl'11'Vlft.Jfl1'j~1b 'U'Un'1mil.J f\1 'j(?l'j1'1?1'1J.fl1'Wbb'1~ f\1ib~1i~1.:J?t'1J.fl1'We)'U1lJtJ'1Je).:Jtli~"ll1'1l'U~ e)1;; tl e)~ t.J~ b 1 ru 
' ' 'IJ 

1n~b~tl.:J~'U~tli~i'l1'UtJ(?l'j bbG'l ~vr'U~~ b~tl 1'LJe).:j flt.Jtb::Vll'UtJ(?l'j zj,:im:w:w1mf\1i'1 bv1f11'Vl'U~~e)~7.:i 'l fl'U b'U'U flel'1\'l'U 

~ .:i L?t~:W?t'tlm-WLL1;1~a1.J1l1 tJ'llel.:J"lll.J"ll'U na.:ii'l'ULll 11~1.:i ?t'tlm-w na.:ii'l mll 11~1.:i ?t'll.fl1-W'l1el.:J'1l:W "ll'U na.:ii'l ml! 11~1.:im1~ 
, , , , , 'I 'I 'I 

'1'1J i1 Tl"/ Lbi;'l ~ el'U 1lJ tl'1J el.:J'1l:W"ll'U 
' ' 

... d. I 
1J(?Ji'lu':i=:'!11J ½'uvi-a1u • 

ti 
~.J .dQ.l,J .J d Q.I ti ., , ,., 

'11fl 1~'11:Wrmi'l 1/2567 b:Wel1'Ui'l 12 fl1fl-!J1rl:W 2567 11i~i'l 3 b'je),:jf\1'j'1~?111.:i'IJ WlJlillflel.:J\'l'U'WlilJ'Ul'Vll,j'\J1'U 
~ ..,J ~ I .?1 cu Q dfr, I ,v ~ 

iel'\J'W'Ui'lL 'Vl:1-Jel.:J bb ':i bbi;'l~f\el-:Ji'l'Ublil1':i~1.:J?t'1J.fl1'W l.J(?li'l u':i~'!ll.J':i'\.Ji'l':il'IJ/b 'Vl'U'!leJ'IJ 
' ' . 

11.J~tl':i~'!l:wr1f .:idr1ru~m':i:wn a.:ii'l'U 1v1vl'11 ':iru1 LLi;'l~L?t'U a~atl':i~57'U~th~'1l:w11 1 ~i1m':ivl'111ru1V1uV11'U L~a-:i fll ':i 
' ' ' 

~~'1':i':i.:J'I.Jtl':i~mrui.:i 2 flel-:JVl'U1'VllJ 
' 

.c::il d d G.I a l Q.I 111 Ji .d 4 1 .!1 Q.I 

';i~ b UfJU11':i::'VI 3 b ';ie).:j n 1':ilil ~a-a-a .:iu u -a:: 111 run el<li'l'IJ'Ww.J 'U 1'VI 1JU1'1J':ielU'W'IJ'VI b VI :W e).:j bL ':i bbi;l:: n el .:J'Vl'Ublil 1':i~ 1.:i a'!lm'W 
• \J • • 

11':i~~ 3 .1 na-:iV1'U~111J'U1V1lJi.'.i11.J':iu'IJY1'U~L'Vli1a.:iLd -:i'I.Jth~mru 500,000 u1V1 
' 'IJ 

1. 'VllJ~ 3 1r1':i.:im':i 85,250 t.Jl'Vl 
'IJ 

2. VllJ~ 4 Lrl':i.:Jf\1':i 85,250 '\Jli'l 
'IJ 

, d L 50,000 t.Jli'l 3. 'Vl:1-J'Vl 5 rl':i.:Jfll'j 
'IJ 

4. 'VllJ~ 6 1m.:im':i 50,000 '\Jli'l 
'IJ 

5. 'VllJ~ 91m.:in1':i 50,000 '\J1'Vl 
\J 

,d L 50,000 t.Jli'l 6. 'Vll.Ji'l 12 rl':i.:Jf\1':i 
'IJ 

7. 1 ':i.:i L~tJ'U ~-:i~111J'U1 ~-:i (if a-:itl':i~·1nf ro 50,000 t.J1i'l .,. 

8. L ':i.:JL~tJ'UiJ7'UL'1~ru?t'l1 u' 
50,000 '\Jl'Vl 



9. h.:iL~ffuv1.:ii\1lJtJ1v1.:i\l1eJ.:i'lh::'1J1{ ~M\1lJtrn:n~~) .. 
1 o. L dm.h::'1Jl.Jr1ru::m·nm11nei.:i 'VltJ., ' , 
11. L~tJ?IU'U?ltJtJ'Uru'lh::L~ru 

' , V 

Clo ~ I I.I % c::il .:!ii I 

11l.J L.:JtJf)eJ.:J'VltJ~\1lJtJ1'\lllJ'U7meJ'U~tJ'VlL '\lll.J el.:J LL tJ 
' " 

.. c1.1 
llv!Vlu':i::'tllJ foV1':i1'U/L\1'U'!IB'U • 

111::~ 3.2 nei.:i'VltJL~1w1.:i?t'Um~ .:iu'\Jwmru 200,000 'U7'Vl 
' ' 

f)B•rnmeh':id'.:i~'llfl1'W ./l'U'U':i:::i..11ru 200,000 'U1'Vl , . 
2.l 1.:i~ tl7'\J7 "1~.:i L?l~lJ?l'U.f\1~ ll17'\J"1'\J1tJlil.:Ji\1lJtJ 1 1fl':i~n1':illl':i1 '1~'tl/l1'Vl 

1.l 1 .:i~ tJ7'\J7"1~.:i L?l~l.l~'Um~ ll17'\J"1'\J7tJt:.n nm.:im } 

' 
3.L 1 .:i~ tl1'\J1"1~.:J L?l~l.Ji:i'U.f\1~(,11'\J "1'\J1tJ'\lltJel.:J LL 1.:i 

' 
4.L 1.:J~tl1'\J1 "1~.:i Li:1~lJ'1'Ufl1~ ll11'\J"1'\J1tJt:J1 fl'17.:JtJ1 , 

s.l 1 .:i~ mu1"1~.:i L?1~l.J~'Um~lll1u 1;1u1uv1.:ii\1lJu1 

6.L 1.:J~ tl1'\.J1"1~.:J L?l~l.J?l'U.f\1~ ll11'\.J"1'\J1'U'\ll'tJel.:J LL 1.:J 
' 

7.'\J1::07tJel1?11?1lJfl1 '\J1tJt:.J1f)'17.:JtJ1 l.J .3,l.J .4 15,000*2 

8.'\J1::01tJm?11?1l!m l.l.5,l.l.6,l.l .9 ,l.l.12 10,000*4 

11l.J L~ tJ fl el.:J'VltJL~11::1.:i ?l'Ui'l 1~ , ' 

foV1':i1'U/L'H'U'!IB'U 

,h::,htl ~TlJ 3 rn.'1111. 

30,000 'U1'Vl 

17,000 'U1'Vl 

.1Q.QQQ 'U 1 'Vl 

500.000 'U1'Vl 

24,860 '\.J1'Vl 

48,000 '\.J1'Vl 

30,000 '\.J1'Vl 

27,000 '\.J1'Vl 

30,000 '\.J1'Vl 

~'\.J1'Vl 

199 860 UJYI 

~'\J1::'IJ:1.1-ruv111un'\.J fl11LL~.:ii.:ieif 1.:i\l1'ULL'11 u~,;''Vl 1 'Vltifl'Jel~ 2021 ~1fllil ":: 1~mlfl'\J1:: fl11'1L~el'Vl11ULL"1::"::ih,,r.:i~mL4.:i 1 '\J , 

ei.:i'\llu1t1.:i 1u \l1tJi.:i nv1 LL"1::r1ru::m1l.lm11~{um1u ~ ei 1 '\J 

. ' . 
':i::LUf.l'U11"i't1 4 L1B./l~'U., 

'\J1::07tJLL4.:i1 tJ~'U1::'IJlJ 1 tJf)11'1Jm Ufl.:JU'U1::l.J1rurh1 i~1 tl"1 fl flel.:J'VltJ 1 ~~1LUtJf111L?ltJelLfl1.:Jf)11~{eJlJ LL" flLL ".:i 
' ' .. ., .r , .r , 1'" ., cl . .. 'i" J' cl . .. 'i" d , 

11 tl1;'1::Leltlli11vlt:l uW?l.:Jfl .:J'\.J u1::l.J1 ru fl 1 'IJ"1 tl'JtJ'Vl L 1'11 lil 1 L tJtJ brl1.:J fl11LL"1::~tJ 'Vllil 1 L tJtJ brl1.:J fl11 L ~ m?ltJellilelflru::m·rn m 1 
' 

tlv1th::'!1:i..1L1~1 17.00 'U. 
' 
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'11v1U d 
'1Je)-?fflfl 

' 

1 li.J1:::?11'Vl LA(,l':i'1J~n 
'I) 

2 
., 

~'Vl51 'Vl'1]1..:l1~ 

3 'U1t1win,; V1~1uru 
' V 

4 'U1tl~..:lAfl '\"j';i~Lfl(,l 
' 

5 mmh~..:i 'Vl'U'Vl1'U 

6 
QJ ~ QJ ' 

'U1t1Uru'fl(,l ~'U'Vl':i'Vl'U 
'I) 

7 
(LI ' .::i. ,,.., 

eJ\J':i(,l\J mu1ru~..:i'rf1 
' y 

8 U'"J'Vlel..:l WlilL'V'j';i1::: 
'I) 

9 'U1tl?IW~U LLfl'"JlJLL?l..:l 
' 

10 L'Vl 1w'BL~i.J 

11 ?!~~(,){ '1Je)L~t.Jflf11..:l 

12 uru~..:i L~eJu?11t1eJeJ 
' V 

13 tl..:ltl'Vl5 '1J11'VI~~ 
' 

14 01mt1 'Ue:it1ufl 

15 el':i':ifl'V'jfl LLfl111.J'Vl1 

16 Lfl1'Vl~ ~1..:i?i111~ 

16 mm:nuuvi mrnn(,l 
' 

17 1.J1tll':i1~ fle)..:l(;ltl 
' 

., ., 1tXdo :-. .., OJ .c::t 

el\Pl'a1'11~~1'U 'U'W'U'Vlel1Ulel'U1 titlJ '1~'Vl'l~el~'afi1'U 
' 

u~~'VI l'Vlt1fl-:iei~ 2021 -i11n~ 

d ' '1Je)Lfl'U ~1LL'Vl'I.J..:l 1/lil/u/Lnlil eJ1tl 1'U'VIL~:IN1'U e)1tl..:l1'U 
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e.i" m 1m1 '1 i;,'IJ .fl1V'l'IJ ei ..:i'V'l ,r r1--11'U 
' ., ., 

~1'U1'U-X..:i-i,,l-J\i1 46 fl'U ~..:J'U 

0 .., ci1.,.., .., 
1. ,J1'1J 1 'IJ'Vi \m,:n,J \'IL 'U 1 'i'U fl1 'i fl Iii ff'HHI ~ 'Ull 1 Vi • 

i1'1J1'1J(fl'IJ) 
., 

'i1f.lfl1'j 1aEJa:: 

'111tl 44 95.65 

-i,,~..:i 2 4.35 

'1111 46 100.00 

2. ,11u1u'Viun,311JLLVnlJl111LLe.J'IJn 

i1'1J1'1J(fl'IJ) 
., 

LLe.J'Un 'ielVa:: 
., ., ... 
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., ., 
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., ., 
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' ., 
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'U1Vl'U flLfl'U 12 26.08 
... 
mu 17 36.96 
... ., 
mueium1t:.1 4 8.70 
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, 'U \I \I 

12 'U1'U'Vl'UeJ..:JLn..:i,!eiv \911U'1'Vl'UeJ..:JLn..:i ml.lv1 ri'1V1'U(?l 1 'Wmmm'J~(?lmiJm1~G10ur1rum-w~..:i LL'l(?li Bl.I 1r11..:im1 
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LV1i'.i0..:iLd~'UeJ\9'lG11V1m'Jl.lL~0m1n0G1~1..:i 'LJeJ..:J u1i;'Y11Y1vr1101 2021 "il1fl(?l (1t1vi 1) ' ~ 

2.) 'J1f.l&'t::aifo~n1'JAn~1 

m1~111~r111lJ?i (?l L ~'U'LJ0..:iu1::'/J1'/J'U eru1'/JlJ'/j'\.J ~u11 'U~'Uv1 eiei'U 1 m r111L10'U\9'l1lJ L~'UY11..:i 
" ' " 

'U'Ui;'{..:J Ld LL'1::'ljlJ'LJ'U 1 'U11'1i1 3 nbf!LlJ(,)'j'Je)U~'Uv11r11..:im'JL~ m flUG1.fl1'Wbl'l'J~!n~-«..:irilJ bbl;l::~'LJJ11'W u qj'Vl1v1 Lf1(?1 
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,J1::n0um1«mn~rum1lJU'J::'/J1m1>110~1..:i rl'J0Urll;llJrl11L1eJ'U1'U'LJlJ'/J'ULU1'VllJ1V 1(i)LLf1 ~'U1'/JlJ'/j'\.J ,J1::'/J1'/J'U 
, , 'I \I , 

I I I I I 
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\J "I \I , 'U 

~'Uvieiei'U1'Vl1 "il1'U'l'U 5 1>110~1-:J Lbl;l::U'J::'/J1'/J'UlJ'\.J'/jlJ'/j'\.J "il1'U'l'U 245 1>110~1..:J (\91171-:!vi 1) 
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'IJ ' 'IJ 
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'IJ 
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3. 'VllJYl 4 U1'Uf..J1nm..:im mumrn..1r1r1 199 70 
'IJ 
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'IJ 

' ~ 
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~i,nrni1n'1'!J!Htht'!J1'!J\J~n~el 

1m~mw,,ileJ~LL~\1 \Jfl\llll1"1nmJ ,~eJm~rim,~,~ '!JeJ~ti%iVI 1wm1eJ1 2021 ,hn\11 l'lf~~ 2 I 2568 

3J ~~n,,~n~, 
3.1 ~1;1m•Hh<a1'iiJA'J1:1JA(,1Lvi'W"Uel-:i~tl1"11:u'!l'U LL1;1~~tl11'W~'U~elel'Ub vn .., ' .., 

1. ~tl1'tf111f\A .., . 
1.1) f11'\J'U\Jl1\Ji;1611iJAA el11J1el1l1 b61:IJ zj.,:id]'U'Ul.J'U'U~~..:i'IJeN brl'a-:lfl1'i zj.,:i1m ~r111l.J 

' 
A(,1Lvi'U~eJrn1~1LDtN1'U'1JeJ-:i 11-1,-:irn, vr..:i-d' 

• 'limrnvhhl lil1flfl1'illJJl1'ls(W'U1tleJ~tl LLfl1:IJ1\i18 f11'W'U\Jl1tHW11lJl-1A .., . 
lil'\J rn-a Pi fl'ls1 'it v1u B11tfoy (lJ 1/t.J1 ?I. tJ 'it fl eJ'\J m;V'l fo 11'1! rn-a 

• ~1;1m~'Vlu~-:iLL'J(,lael:umt1~Ln(,l'iiJ1flm-a~,L-w'U1A-a-:im, 1il1flrn1lw11'lsru 

'U1tleJ~tl LLn1m\i1ci n1'U'U\Jl1u1;1?11lYr1A 1~m1l.JA(,JL~'Ui;.Ji;1fl'it'Vlu~..:ibL1(,l~m..1~Li1(,lrn,v\'1LV1~eJ..:iLd~ii~eJ'Ul.J'U'U • • 
111~{ui;.i1;1mt'Vl'U~..:iLL1(,l~eJl.J~1'U~'U1;1teJeJ-:J ~'Ut.J~1 LL1;1tfl1'irll.J'U11-ll.J e5-:ii;.i1;1mt'Vl'\J~-:i 3 ~1'U eJt1b'U'it~'\JiJeJt1 

• 'IJ 

• A'J1:IJ Fi (,1 L vi'U~ el bA'a-:1 fl1'alil1 fl fl 1-alwrn~ru 'U 1 tie)~ ti LLfl 1:IJ1\i16 f11'W'U • 
\Jl1'\J1;1?11lJl-1A 1~ L ~'U~b t1~eJrn1~1 L 'Ll'U rn-a'IJeJ-:i 11-11-:i m-a L ~eJ-:J'<il1fl..:iui.hnnru 1 'Wrn<a~\9lJ'U1'1ll.J'1l'UL ~l.J:IJ1fl~'U iJ rn-a • 
'<ij1..:j-:J1'U 1 'U'1ll.J'U'U'V111 ~Lf'l'i'ls~n'<il~~'U . "" 

' ' 
i;.Ji;1 fl'it'Vl'\J~1'U~-:J LL 'J(,l~eJl.JeJ£!1-:I Ll-11-:Jrl{(,l LL1;1t (,1 LL1;1'll1tl L Vl~eJ'Ul.J'1l'UeJV1-:I ~eJ L 'UeJ-:1 

'IJ • 

1.2) 61:u1'tiflel-:1A m,u~V111a 1'U\Jl1u1;1611ir Afi ~ -:i L u'U eJ-:iri m,u1 V111?i1'U~ e)-:J~'U 

(eJU'VI .) 1 'Ut 'U~ 1(,1 tl?lm:iifleJ-:iri m,u1V111?i1'U\Jl1'\Ji;1i;'\1lJ r1A 1m ~1-111:uA (,1 L vi'U~eJm,~1 L'U'U-:J1'U'1Je:i-:i 1m-:im, 

1i11 fl m-al:um'lsru'U1-:i?111ru ~-w'U'll1 mii'U ?1l..11ii fleJ-:iri m, 
"" 

u1vn 1?i1'U \Jl 1 u1;1?11lY 1-1 A lil'U rn-a Pi fl'ls1 'it v1ulYut1ll Pi fl'ls1 -at v1ut.J1qJ (IJ1 li1 ~ u ,~ fl Bum;V'l ri 1'1J1 EJ/~1n'<il?i1'U t,11 

• ~i;1fl'i~'Vlu~-:1Lb'J(,lael:umt1~bn(,l'iiJ1nn1,~,b'W'UbA-a-:in1, '<il1flrn-all.Jm'lsru 

'U1-:i?111ru~~'U'U1 m:ii'U ?1m:iifleJ-:ir1rn,u1vn,?i1'U(,)1'\Ji;1i;'l1lJl-1A 1~1-111:1JA(,IL~'U111:iJ1~-rui;.i1;1mt'Vlu~-:iLL1(,l~m..1 
"" 

' ' .cil.:::t. 0 .dil l dc.,11 

'VI Lfl(,l fl1'i'Vl1 L Vll.JeJ-:J bL 'i'Vl:IJ \i1eJ'Ul.J'U'U , 

• A'J1:1Jf1(,lbvi'U~el bA'a-:ln1'a '<il1flfl1'ill.J.fl1'lsru '\.J1..:ji;'l11ru]~'1l'U1 'U1:ii'U ?1:1J1:iin 

e)..:jr)fl11'1.J1V11'i?f1'U\Jl1'\Ji;1i;'l1lJ 1-lA 1~ L i1'U~1EJ~e)fl1'i~1L 'U'Ufl11'1JeJ..:j 11-11..:irn, L ~e)..:j'<iJ1flV111 ~ Ll'l'i'ls]n'<il~~'U 1-l'U 1 'W 

'1ll.J'1l'UlJ-:J1'U'V11 LL1;1ti'.l..:iut.J1tmru 1 'Wrn'i~\9lJ'U1'1ll.J'1l'UL ~l.Jm n~'U , . 
• i m6l'Uel bb 'U~~ el 1A-a-rn,, '1J e) 1 ~ u B u&i \i11l.Jl.J 1 \i1 ,n11u eJ..:i n'U LL1;1t LLm 'IJ 

i;.Ji;1 fl'it'Vl'\J ~1'U~-:J bL 'J(,l~eJl.JeJ £11..:i Ll-11..:i\-1{{,l LL1;1 tlJ:IJ1 \i1'ifl11VI~ n L~ t1 ..:i b'1'U'VI 1..:i~ ~1'U'Ul.J'U'U L ~ eJ r111l.JU1;1eJ (,!Jl ti 1 'Ufl1'i • 
1 •u'LG1'U'V11..:i'1JeJ..:i'U11u1'U 

.., .,/ 
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'WeJb 'Wtl-:J6l.Je)-:J bb 'Vl'1-:Jti11°tii!'U1e)tJi;,::; 100 W'UiJfl11:U'WeJb'Wtl-:J b'U'U\J1'U 
' 

- n1'a~,tn1'atl1tifo ~(>le)'Ubb'U 'U ?leJ'Ufl1:U?l1'U1'Vlaj1eJtJG'l::; 82.8 'U'1eJtJtlib~tJ 

J{ Q V I ~ ,.'1 II 

G'l-:J'W'U~'U bbi;,::;'ae}t]i;,::; 17 .2 W'U1tJG'l~Vle)'a1-:J'a::;'lJ1tl'U1?1161'aru::; Lu'\.J(,l'U 

- n1'a~,tnT'a'tJV:: ~(,le)'lJ LL'U'U?le)'Ufl1:U?l1'U 1 'VlqJ1e)tJi;,::; 80.4 ~-:JG'l-:J'1-:J6l.JtJ::; 1,X 

'a'16l.JtJ::;6l.)e),:j e)'U(>l,:u1Lfl'U6l.J'U 'ae)-:Jl;'l~:u1bf:..J1 bbi;,::;f)e)-:J~-:iH (>l1:U~1~'U 

- n1'a~1 b'U'Un1'a'tJe).:j bA'a .:im-ari el 1 vf di ,tn1'ab'U~ V'Ubb'U6'1.:!~ 1'UbA'a'let_!n~ 

i.:iA:U bb6'1::~'tJ.fl1'W ~ (,le}'!Jbb 'U'U?le)'Ufl1:U~1'LI1 'VlqJf eJtJG'l::; 3 4 .2 'a::;'L( f11'a~1 b'U'Uf1116l.Je)-:J 1m-:i f11'aV1°11 ~\n~f11'a 

b'U~tl'Wbb'UG'l-:J~1'Wbi'l'a~~n'<il ~-:Jfl:Ubbi;,::;?{6l.J.f11'W f11'ab'U~tl'Wbb 'UG'l-:J1 'U{i11'U'IJ1 n L~bbf1 V111 ,Xbi'l'a~~n'<il~t'U fl'U 1 'LI'll:U'll'U 
~ "I 0:, , 

,., .J 
'V!UlVl 9 I 22 



~mrn1ii11wt1,M\h~'ll1'lltJviilllicJ 

11mrnw,1iliJ~Ld~u,illl.11·,mrn.1Li'lcJrn1rim1~1~ 'lliJ~'U~,;-'111'11tJFni.l~ 2021 .l1n111 l'lf~~ 2 I 2568 

., i:.rnm·aihn'il (N = 240) 
"tlel1J~ 

" . ., 
'i11'U1'U "amrn:: 

., .. "'"" ~n~ru::m'a~eJA'aeJ~'Vllvl'U 

- '1Jel~vl'ULeJ~/mm.JA1'1 240 100.0 

- LU'U~L'111 0 0.0 ,., 

- 'f'11f1'U 1~tJ bilL~tJf\1L '111 0 0.0 

- ~'U1 L'11'U 1iJij~'f'11f1'ULU'U'1Jel~vl'ULel~ LU'U~'U 0 0.0 
... ., 

el1 '!l'VfVI ~ n 

- 'LJ1'a1'1l n1'a/{~16'11Vlf1'1 3 0.9 
"" 

- Lfl'\'J'vl'af1'a 185 56.4 
., ,., 

110 33.5 - 'a1.J'11~ 

- A1'1J1 tJ/u'l' n'1~1'U\P11 
' 

20 6.1 

- LLil'IJ 1'U/~el'U1'U 2 0.6 

- ,r flL~tJ'U/'U n?l fl'l':11 0 0.0 

- 1~1~u'a~flel1.Jel1;~;~6'1~el1tJ 5 1.5 ,.,,., 
' 

- 11~~1'U 3 0.9 
d 

0 0.0 - el'U 1 

e11;JvmN 

- 1iJij 201 83.8 .. 
39 16.3 - ~ 

'a1Vb~ .. .. "' 30 12.5 - L ~ tJ~~elLLG'l~ L VIG'l elLfl\J 

- LvltJ~~el bil LVl ~elLfl\J 207 86.3 

- bilLvltJ~~el 3 1.3 

il ru'l/111 'LI m "au "a::n eJ'lJ e11 ;J'V-l ., 

- 1iJij 240 100.0 

- ij b~LLri .fltJLL~~ Ll'll'a'\'J'~f1'1bil~ 'a1A1~'UA1Lfl'\'J'\9l'avlfl~1 0 0.0 
"" 

n1'abU~EJ'\Je)1,i'V-l 

- 1iJij 240 100.0 .. 
0 0.0 - ~ 

m'at~'lJ'U1V'!lil~~111~n1'LIA'aeJ'lJA71b'Ll"lh~ 1 tl~ehum 

- 1iJij 170 70.8 
.. 

70 29.2 - ~ 

,., .,/ 
Vlt.!1VI 10 / 22 



t.Jsln1~i'i1~1'1'llEMtl~::'ll1'll\J~iJ~EJ 

1m~nm"1iiEJ~1.L'l~\J~lll.11·,mrnm~lvm~rim,!1~ 'l!EJ~u%vi 1vitJmEJ~ 2021 ,hnlll l'1f~~ 2 I 2568 

- 1 .ifvt1vlh~'U'\JY11,:J L~1.Jvt1cil\l 57 33.3 
., ii .. 

- 1~'\J'\Jnmmue:i 27 15.8 

- b 1flb~tJ1!1'UV!/\,l1/Yl'I.J .., 25 14.6 

- 1~'\J'\J'\111,:Jb~'I.Je:l1V!11 20 11.7 

- b 1fl~1V!U,:J/.fliibb'W 12 7.0 .., 
.,., 

- e)'\J\,l b Vl\,l'\111,:J fl'I.J'I.J 2 1.2 
' ' 

- e:l'U1ibvt(,)~1f1f111U1~f1e)'\Je)1;~ 0 0.0 
' ' 

- d 1" ' 1 '" b ..,1 '" ., e:l'l..!'7 vlbbf1 1flil~b1,:J 1flV!1 ~ b'U'I.J\,J'I.J 28 16.4 

- m tJ/ m1iiiw5 
' ' 

30 25.0 

- ?l m ~ e:i 1 m 1'1 55 45.8 

- hr1u1~-:6'1(;)1 34 28.3 
.. 

- fl11il bfl1tlvl 1 0.8 
d 

- e)'I.J '7 0 0.0 

- u~e:itJ 1 ~vt1me:i-:i 11 2.6 

- te:imnme:i,:i 49 11.6 

- 11-:i~tJ1'\J11;'1'1JeJ-:Jf~ 117 27.7 
"' 

- b 1-:i~tl1'\J11;'1'1Je:J,:Jbe:Jf1'1l'I.J 4 0.9 

- fl~'Uf1 56 13.3 

- 1'1'1..!~'\J~f111?11511t\J?l'llh~.?l\,l 
\J ' 

185 43.8 
,, . 

I O d Q.I I 4 

m,rn.:iin~11'tle1.:iA1e:iuA11'\111'UAeJ 

J1~1.J 0 0.0 

8 3.2 
;;, I ~ X 

'l..!1'\J1 {;)11;'1/'U e)'I.J1(,)'I.J 1 0.4 

3 1.2 

236 95.2 

0 0.0 

., .. 
Vl'W1VI 11 / 22 



c.i<1m~.i1~1,1'tl!l~th~'tl1'tl-.i~jj~!l 

1immw,,ifo~Ldii-.i,illl<'l1'1,!tmlJL~!lm~rim,~1~ 'tl!l~'U~,;Vl 1Vl!if11!l~ 2021 ~1n,;i r1f~~ 2 I 2568 

bb 'Vl~.:iJ, 1 i"ll e:i .:i fl~e:i'U f't'r1'Vi 1'U fi e:i 

J 1~'LJ 15 5.1 
- --. .,------------------------+-----+------

tl1U';it'l.h 232 78.1 
~ ' 0 JI 

'LJ1U1~1~/'UeJ'LJ1(,)'LJ 47 15.8 

3 1.0 

240 100.0 

0 0.0 

- -~,;.-------------------------+------+--------, 

• 'tl11i 

n1~ri1i ~J, b~Vb 'Ufl~'J b'iel'U"IJel<l'Vt1'U'v11el~1<11 ~ 
u ~BtJ~-l~-l~t!~'Ll 

240 100.0 

0 0.0 

226 82.8 
f----------,.,-----------------+-----+-------1 

';it'\J1tJ~-l'Vlel';it'\J1tJtJ16'1161'H\Jt 47 17.2 

U~el tJ~-l~-l bbl.ltl1 ~1 rl~ el-l 0 0.0 

n1~i1Lii'Ubfl~<ln7~\111b~bn~n7~b'U~V'Ubb'Ui'l<l~1mf.fl1VHA~~in'1 - 6'1<1fl:I.J 

bbi'l::'6l"IJ.rnY1~e:i'Vi1'U'Vl'ie:ihJ 1e:i~1.:ihu1.:i 

- 1l.Jii 

L~uth c.1u eJc.1tmnL?t~~~iir1t1~1-l~11 ~1-l~m-ii1in'\111-l1t1 

inntt1 L'UWX'Ll 

., .. 
VIU1Vl 12 / 22 

36 12.6 

230 80.4 

0 0.0 

158 65.8 

82 34.2 



1.J11n1~.l1ni1'11 t1 ~tb:;'111'11\J~ij1J1t1 

11mnm1,1ij<1 ~LLi ~\J~lll <'111,1nmJL~t1n11rim'l{1~ '11t1~u%'V1 LV1tJF11t1~ 2021 ,hilll f'lf~~ 2 / 2568 

(3) 

• e,.ig:i m-:::'Vlu ~~ bb 1 ~ ~ m.1 '11 fl fl T;i1;h;iT'1Vfu11 e'.f (,)eJ'l.J LL uu i:leJ'U miivru111ii 1 ~ {u 
'IJ 

e.Jflm:::vl'Uirn1~1K0iifi~Ltl'Wfm.11;1::: 74 .6 LLfl:::1~fue.J1;1m:::V1uirn1~1K0ii fi~Ltl'Wfmrn::: 25.4 m1m:::V1u 

~-:1Ln ~1;10ii~'ll l.J 'll 'W1~fo 1~LLri ~'Wfl:::00-:i ';jfl'l.J'a';jVJfl~-:JL~1 L~cmum'W i'Wi:l:::L~el'W LLfl:::~'W'U~1flWL~'W L'U'W~'W , , , 

• 'Ulli'Vl1fl W.f11'VHl1 fl1 fl '11 fl fl1 ';li;"11';l1'1 ~ (,)eJ'l.JLL 'U'U i:l el'U fl1l.JV'l'U11 b:1.Jb~ {u 
~ • 'IJ 

'11fltl1'V11V!'U::: fl1';j\J';i1\l';l n\ln'i';ll.JLV!ijeJ-:iLd LLfl:::fl1';lbe.J1V!C\j1 ~1-:l'LJ11 (,)1l.Ji;11~'U ';l:::~'Ue.Jflm:::VJ'UG11'U1Vlaj 

{mm ::: 66.0 i k rnm:::VJu i1m.1 {mm::: 22.0 i'Je.J1;1m:::V1utJ1'Wflm-:i Lrn:::{mm::: 12.0 i'Je.J1;1m:::V1'Ul.J1fl 

• il~'Vl1b~~~'a'Ufl1'W '11flfl1';li;"11';l1\J~(,)e)'l.JLL 'U'Ui:lel'Ufl1l.J~TW 1 V1aj1mm::: 85.0 

1ii1~{'U r.J flflWVl 'U~1'WL~tm'Um'I.J LLfl:::1mm::: 15.0 V'l'U111~{'Ur.JflflWVl'U~1'WL~tm'Um'I.J zj-:li:l1LV!~~1'1.J1Vlajl.J1 

'11fl t.1 1u Y11V1u::: n\lm';ll.JLV!ij0-:1 Ld LLfl:::'lll.J'lJ'I.J u1u1flG1bfit.1-:i (,)1l.J1;11~u ';l:::~ur.Jflfl'rnV1u~1u1V1ajf0t.11;1::: 80.6 

i'J r.J 1;1 m :::V1m :::~ui1m.1 LLG'l:::10t.11;1::: 19 .4 ilr.J1;1m:::V1m:::~utJ1ufl1;11-:i 

• il lli'Vl1fl1"aim'l:::b'viel'W '11 fl fl1';li;"11';l1\le'.f (,)eJ'l.J LL 'U 'U i:lel'Ufl1l.J~1'1.J 1w1 11elt.lfl::: 
~ 'IJ -~ 

86 .71:i.i1~fo r.J 1;1m:::V1u ~1uiuG"1 ::: L~m..1 LL1;1:::f0t.11;1::: 13.3 V'l'U':h1~{ur.J1;1m:::V1u~1uiuG"1:::L~eJ'I.J zj,:iG"11LV1(,)G11'1.J , 

b Vlq/ l.J1 '11flfl1';l\l';l1\l';l bLfl:::fl1';lV11LV!ijeJ,:i bL 1 (,)1l.Ji;11~'U ';l:::~'Ur.Jflfl';l:::VJ'U~1'1.J1 Vlq/1elt.lG'l::: 81.3 i'Jr.JG'ln'i:::VJ'U'a:::~'U 

tfe:i t.1 LLG'l:::{mrn:; 18.8 :i1 r.J1;1m:;V1m:;~u th 'I.Jflm-:i 

• 'U ~'Vi1~'W'U ~ 1 n-a ::: L~ 'W '11 fl fl 1 ';li;'l
0

1 ';j'J\) i \,l el'ULL 'U'U i:lel'U fl1l.J i:l
0

1 '1.Jb Vlaj 

1el t.l G'l::: 9 1.3 bl.Jb~{'U r.J G'lfl';l:::Vl'U ~1'1.J~'I.J'U~1flWL~'I.J bLG'l:::1elt.Jfl::: 8.7 V'l'U11b~{'Ur.JG'lfl';l:::Vl'U~1'1.J~'I.J'U~1fl';l:;b~'W zj,:i 

i:l1LV!(,) ~1'1.J1V1n 1m'11mrim';lV1fl~'I.J ';l:;~ur.J1;1m:;V1u10t.11;1:; 81.0 0t.1"lm:::~ui10t.1 LL1;1:;{mm:; 19.0 0t.1"lm:::~u , ... ~ , 'U \J 

'U1'1.Jflfl1 -:I 

• iJ ~'Vl1n1'a\l'a1\l'a '11fl fl1';li;"11';l1\l~\,lel'l.JLL 'U'Ui:lel'Ufl1l.JG11'1.J1 V1q/1elt.1fl::: 79 .2 

bl.Jb~ for.J G'lfl';l:::Vl'U~1'1.Jfl1 ';l\l';l1\l';lLLG'l:::1elt.lG'l:; 20.8 V'l'U11b~for.JG'lfl';l:::Vl'U~1'1.Jfl1';i\l';l1\l';l zj-:li:l1bV!~~1'1.J1Vlq/l.J1'11fl 

';lfl 'U'a ';lVI flr.JG'lr.J~(,)VJ1-:i fl1';lLfl~(,)';l tl1'1.J'V11V!'I.J:::G11'1.J'Url rl fl Lbfl:::';lfl'l.J'a';lVI fl~'W'11flLV!lJel-:I bL 1LLi;'l:; b ';i-:1 b:IJ~'I.J (,)1:Ui;11~'U , , , 

';l:;~'Ue.Jfl m:::Vl'U G1TW1 Vl q/fot.11;1:; 70 .0 i'Jr.J 1;1 m:;V1'l.J'a:;~'U 1Jelt.1 1elt.Jfl::: 21.0 i'Jr.Jflf)';l:;VJ'l.J'a:::~'U'U1'1.Jflfl1-:I LLfl::: 

10t.11;1 ::: 8 .0 i'Jr.J1;1m:;V1m:::~umfl 

., .J 
Vl'l.11VI 13 / 22 



~mn11.11nil"ll1J~,h~"ll7"ll'U~ii\ll11 

11mn11L111ii11~u-i\\'U~~111111nmJL~11n11ri1111{1~ "lleN\J~~v11v1flfl11J~ 2021 ,hi'~ Rf~~ 2 / 2568 

( 4) e.11;1m::'Vlu~.:ibb 1~~mHnm 'Vli'ie>.:ibb 'ji. u~u~'tla.J'tJ'U 

'11f1f111,hr:r'1~u11~(,leJtlbbtJ'Ul:'lel'Ut:nlJ'l''fU11~e1EJ(l~ 80.81l.J1{;lfo~mm~'Vl'U 
" 

~.:JLL ·w11;1e11.J'11mv1i'.ie1.:i Ldbb(l~~eJEJ(l~ 19 .2 1\;l{tJi;.J(l m~'l'lu~.:iLn~1;1e1ii'11mv1i'.ie1.:iLL ~ i;.J(l m~'l'lu~.:iLn~1;1eJlJ'11 n 

Lv1i'.ie1.:ibd~'lllJ'lltJ1{;lfomn~l:'1~1\;lLLn r1rum~e11mi'I m1r11.JtJ1r11J L~EJ.:JTUmtJ itJl:'l~LvieitJ Lb(l~~tJ'lJ~1m~L~tJ 
' ' ' 

(,11l.J1;11111u 1~liltJi;.J(lm~'l'lU{;l1tJ~.:i Ln~1;1e1ii~m'11mv1i'.ie1.:ibb 11 tJ~tJ~?!1tJ 1 v1qje1~1 m~11i'u UelEJ Lb(l~'U1tJf1(11.:J 

e.J6'1ff'a::'Vl'IJ~{lbb1~~ela.J hJ1~fo l~fo 'j::~u 'Uel .:i e-11;1 f1'j::'VJ'IJ ( im.11;1::) 

e.J6'1ff'a::'Vl'IJ e,J1;tff'a::'Vl'IJ 
" d 

(~elf.16'1~) (ie1EJ1;1::) 
'UelEJ 'U1'Uf11;11{1 mn a.11n'VI~~ • 

• .,; ,, 
80.8 19.2 i;.J(l m~'l'lul:'l.:i Lb1~(1 ell.J'11 n - - - -

b v1£ie1.:i bb ~ bbEJ f1b 'U'LJ\;11'1..J(,)1.:J ~ 
,, ., .. 

~.:J'W 

1. rl(\J.f11~el1f11i'l 1\;lbbf1 
' 

82.1 17.9 12.9 4.2 0.8 -

e'.JtJ(l~eJei.:i r11tJ 1m~EJ 
' 

2. 
.. 

bl:'IEJ.:J'l'Ufl1'W 83.8 16.2 12.9 3.3 - -

3. l'Wl:'l~bl1el'W 90.4 9.6 8.8 0.8 - -

4. ~'W'U~1f1Wb~'W 92.5 7.5 6.7 0.8 - -

5. rl lJ 'W1 rl lJ 82.9 17.1 13.3 2.5 1.3 -

,, .J 
VI\J1YI 14 / 22 



~~n1~i1~1~~o~tj~~~1~u~i'.l~o 

1m~m~L"1i'.JO~Ld~Ull\Jlll1',mrn.JL~On11fl0'1~1~ ~i)~'U~~'VI l'Vl!Jf11!)~ 2021 '11n~ f1f~~ 2 / 2568 

100.0% 

80.0% 

60.0% 

40.0% 

20.0% 

0.0% 

17.9% 16.3% 

~Wf11W8101!'1 

17.1% 

!'llJ'U11'1l.J 

-atlvl 2 bb~(;).:J1ell:Jl;l:::1eJl:Jl;l:::6lJeJ.:Jm~-rue.i1;1n-H::V1U~.:Jbb'J(;)~eJil bbl;l:::'U<a:::IJ'lV16lJel.:Je.Jl;lm:::V1Uv1't~,rU'11flfl~ilbVlijeJ.:Jbbi 
u u ' 

., ' 
ri-r.:ivi 2/2568 

., ..,j 

'VIU1'\ll 15 / 22 



c.mn11.l111,1'!JeJ~th::'!J1'!J\J~iJ1111J 

1m~n1,mileJ~Ld;;;\J'l\lll11..,,nmJL~eln11rim'1¥1~ '!Jel~1J%'VI L'lltJfl1el~ 2021 ,l·1n~1 flf~~ 2 I 2568 

(5) fl111!1flnn.:i·uu~el.:le-JM"a::'Vl'U~.:I bb 1~%lmJ,l1n bfl"a .:in1'a 

'11flfl71~11T\l'V'IU11e:i(,)€J'l.Jbb uuffeiurnl.l'V'IU111mm:: 83 .3 1l.l 1(,)fo e-1"1 m::'Vlu~~ bb 1v'1~€ll.l 
'J 

'11 fib viii€!~ u i bb"1::1€1 tJ"1:: 16. 7 1(,){tJ e-1"1 flW'Vl'U~~ bb 1v'l~m..i'<il1 fib viil€1~ bb i e-1"1 m::'Vlu~~ bb1v'1~€1l.l'<il1 fib viil€1~ bd~ 

'lJl.l'lJ'U1\,1{Umfl~?lv'11(,)bbf1 i'lt\Jfl1'V'l€11fl1?1 fl71i'll.l'U1rll.l b~m1'Ufl1'U i'l11l.li'Ui;'l::bvi€1'U bb"1::i1'U'U~1 (,)1l.J~1~'U , , , 

1::~u e-1"1 m::'Vl'LJ(,11'\.J~~ bb 1v'l~€1l.l~m'11 fl b Vlil€1~ bb 11 'U~'U~~1'U 1 V1qj€1~ 1 m::~uiie:i l'J bb'1::'U1'U fl"11~ 

e-J~fl"a::Vl'U~.:I bb 1~%lel1! 1~1~iu 1~iu "a::~u"!Je:i.:ie-i~n"a::V1u(im.1~::) 

e-J~fl"a::Vl'U e-J~fl"a::Vl'U 
" 'UelEJ th'Un~1-:i 111n 111nvi1;1~ 

Cimrn::) (imrn::) • 

• ,,; ,, 
83.3 16.7 - - -i;,m m::'Vl'U?I~ bb1v'1"1€ll.l'<il1 fl -

bVliJeJ~ bb ~bbl'Jflb 'LJ'U\;11'\.J\,11~ ~ 
.., ...... 

v'l~'U 

1. i'lt\J.f11'V'l€11fl7?11\;1bbf1 85.8 14.2 10.4 2.9 0.8 -, 

~'U"1::e:i€1~ A'J'U 1m~l'J , 

2. 
... 

88.3 11.7 9.6 2.1 b?ll'J~1'Ufl1'U - -

3. 
<V .. 

91.3 8.7 7.4 1.3 ?l'U?l::b'VleJ'U - -

4. i1'U'U~1fl'rnb~'U 92.5 7.5 6.3 1.3 - -

5. i'll.l'U1i'll.l 85.8 14.2 11.3 2.5 0.4 -



t:.1~m-..;1'l,'1"!J!l~1.h~"!J1"!Ju~il~!l 

bf'l'l~m-.,.,,iJ!l~Ll.-i~u~\)\111'v1fl'lWLviEJrmri!ll1~1~ 'll!l~u~i;r~ 1~tJl'l'l!l~ 2021 ,1111,;i f'lf~~ 2 / 2568 

" ·rnv~:: 
100.0% 

80.0% 

60.0% --------------- -------------------

40.0% 

20.0% 
14.2% 14.2% 

0.0% --i1utllh fll.JU'lfll.J 

Jtl~ 3 bbG'l~-:l~elt.1'1t~elc-"1t"1lel-:l~~-rut:,.J'1mt'Vl'\.J~-:lbb1~~-m.J bb'1t'U';itbI1'V1"1Jel-:!t:,.J'1mt'Vl'Uvi'l~-ru,nn1fl';i-:lf)1';i 

td 
fl';i-:l'Vl 2/2568 

., d 
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~rnm~li1~wu,mh::'!J1'!Ju~iilliil 

Lfmm~L1,1ifo~LL~~1J~lll<111,1nmJL~ilm~rim'1{1~ '!lil~1.J~,;Y11'1ltJmil~ 2021 -i1ri'~ fl #~~ 2 I 2568 
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