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rv ' .l dl "' l ~ t rv QI fllrnlJ'WlfllJl'lll~'Vl'Ul'l m-:Jfll! ff71J1Hll~'Ul'll.:J ~tJHltJ'U\9\ff::; ~1f)'l'.)f1tj~fnt'I \91-::1\9\'U'illf)\911 

i-:J'l11~'fJ\9l!~\9lil l~'Ul'11-::l\9l11Jl'11.:J'l1t'l1-::1'111J1tllt'l'IJ 11 i'llm-:ii-:i111~vl1:J~ lM 1::;v::;m-:i 24.5 filt'lllJ\917 o-:ii1mn 
., ., ' 

'U1~1-::I l~tJ1i1tJ\9111Jl'lN'l1"1-::l'l1lJ1tllt'l'IJ 1214 ~1'Wvi11fl1 ! 'el1lfltll'ltl-::lllff'Wi'U 1::; t.J ::; l'11-:J'U !::;mw 15 filt'lllJ\917 
., 

1~a1iwi'llm:um-:i11t'l1-:i11~'U~'W'l11Jll'.lm'll 1245 1::;v::; m-:i'll1 ::;mw 400 1:u111 iim-:i~'Wt"Jni-:itf~11,l'U11t.Jn 

'IJ11i'.lt11'li'1i'lll'l1-:i1'1i'11 H 1lli1'U 'l.J1 1il'l mi'.lt1-:i1m irr" ,i1ti~ ~l'W h-:i 1Jli1'U i'lll'l1-::1\9l::;1'Ut1t1n'll1::;mw 500 

t:U\911 ,1 ::; o-:1.vf 'U~'ll1 ::; l'11'Uu111 nm::;a::; m-:i,11ni1i-:i111~~-:i1'1J'1.vf 'U~ 1m-:im1<11::; a ::;m-:il'f-:ii'U 41 nfot:U\917 

(! 'U~ 1- 1) 
" 
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1.2.2 011~1Auu-:nu 1~u111it1,rn~ hrH011 

Clo.cl O ~ 

11i m 1 m 1111rn .:i 

f11'.i'1'i1mi'.ieJ ,:Jl!'jlflH,J\Plflll1f1'.i'.ilJ'lf'U~'H'U'Vl'.iltl !~el'e,l\Plfll'HmrnneJff11-:J i~t1nmi'.iei-:Jl11'1J mW~ 

ell~ im -:Jtll'.i'-1 f11'.i!~'Wm!1mi'.iei-:i'il ~~l!'W'Wf11'.iH~\PIUfo1JmTmfo ,~ (Benching method) i~t1f11Hl~'illtl'IJ'W,M 

ri1-:i'Vl1ell.lf1'1J'Utllt1iu~'l'i1mi'.iei-:iiui~t1rn'IJ 11:1..1~'U'illtl'IJ!l1t\H)tl1l'.i "l1,, ('.iU~ 1-2) 'IJ1 11Wtltl1l'.i "l1,, 'l'i1 
"' 

mi'.iei-:iu -i 'tt'W'Q\91 m11 m '.i l.l'lf'U ~-numw 1~eJ'Q\Pl m 11 m '.i :1..1 riei ff11-:i 1 ~t1'il~~11il 'W f11'.i'Ut11t1m1:1..1n1'1-:i'Uei-:i11tl' 1 
~ ~ 

Bench U'11!~'Ul1U7!l1i'.iei-:i, U\Plll.l'Vlrl''Vll-:JMrl''.i'I/ fl11l.lff-:JU~ ti~i'W'HU 1mi'.iei-:i ili1,fo-:itn'W 10 !l.1\91'.i fl11l.ltl1'1-:i 
"' "' "' 

'Uel-:JU~ti~,Y'Un1'1-:iiliueit1t111 10 !l.l~l'.i fl11l.l'lf'Ul1Ul,r'U'lr'U,~ (Bench Slope) 1h~mw 80 el-:Jrl'l ~-:i 90 el-:Jrl'l 

1~t1fl1'1JfJl.lfl1ll.1"1~'lf'Wey~~ltl (Overall slope) 'Uel-:Jl1Ul!l1i'.iei-:i ili1n'W tl11 45 el-:Jrl'l 

, jl.., ... 

fll'i 'tf1~Q'i~l1JYI 

f11'.iii1\PIQ'.i~IU~l~el-:Jl'U~\Pll'Ulll1i'.iei-:i U'.i~tlel'IJ~1tl f11Hl~tl'U'U tll'.i\'1~ I'll~ l~eJUl'IJfffll'Vl 

,1 d ; q gi \IJ "" o "' gi ' .-
'Vl'U'Vl 1~t11'li'.itll'ill~'.i~'IJ'IJ !~~rntin (Hydraulic crawler drill) 'Vllf11'.il'ill~p~l'IJ~ 'U'Wl~lffW:fl'Wi!J''Wtltl"1-:Jirn1~ 

el QI .Qt, , d9 'j) ~ .et .Q, .Qt, .Qt, lJ] 1JJ o> .et .:::t QJ (l/ 

3 'U1 1\PIQ'.i~l'IJ~ff1'W'Vl 1'lf!U'W Primer flel ~'W'.i~!'IJ~'lf'W~ 1~m 1:1.J\Pl (Dynamite) 11'.ielell.ltl'li'W (Emulsion) Im~ 

unulvM1 ffl'Hl'IJ Column Charge ii~mrn:1..1 imi1t1:1.J,'U!\Pl'.i'Vli:-lff:1.Jil11fo~1'1fti (AN-FO) tl91'.ilff1'U 94 : 6 1~t1 
~ 

tl1m!n 

f11'.i i i1\Pl Q'.i~1u~1~-e:mui:-1~91u -i -n 'W'Q \Pl m11 m '.i l.l'lf'W ~-nu m1 t1 1rlei flll.11'.itl'U t11t1iu ~'IJ! 11w 

g/ <!I i g/ .. ~ .. gJ .. 0 ,,; \IJ C, ~ \lj O 

'H'Wll'Hl.lel-:J l1l.l'Vl'W'Vl'.il'IJf111-:J'VleJ'Vlflll.llrn'Ul1flrn.:i1'ill~U'IJ'IJ l~~rntitl (Hydraulic crawler drill) 'U'W !U'Vll-:Jl'W 

,~ 'il~~ll'U'Wf11'.i'H~\Pl \Pll:IJ'.iUU'IJ'IJf11'.il'ill~'.i~!U~ (Pattern) 1\Pltl'.i~IU~ff1'W~H1ilu Primer fiel ~m~IU~'li'U~ "' . 
,~m,m1 (Dynamite) 111ei~:1Jtl'lf'U (Emulsion) Uti~unuivM1i.:i111~ci1-:i (Delay) ffl'Hl'IJ Column Charge H 

~tlUellJ imi1t1:1.J,'UI\Pl'.i'Vl Hffl.lill:IJ'U~l'lftl (AN-FO) rl'm1ri1'W 94 : 61~t1l11m!n 

' ' fll'iU~.:.tU'i 

'H'U 1 'Ht)!~i:-1~\Pl ,~'illtlf11'.i'l'ilm i'.iei-:i 1 ~tlf11'.i'.i~!U~~n'Um~'Vlelll1l.11 ~ mmrn~1mhn ili-n'W 

ri1i1Jurn ,~ 'il~'Vltleltlftll~tl-:J 1~t1'.itltl'U~'IJ'.i'.i'Vltl iu'l'i1mrn~Velt1~h-:i ili-n'W 'Uel-:J 'IJ!'hl'Vl mi'.iti-:J'lil'.i ir1ti ~lf)~ . 
tlQ'Uelf11'U\Pli'U~U'.i~'Vll'U'U\Pl'.i 'IJ! 11W 'VlN~l'UVlrl'\91~1'\.JtltltlM Ntltltl, UU'.i~l.llW 500 ll.1\91'.i 

fll'i i 'ti~ 1 i 'U fll'il'l 1111,j tM 

ilium11il11ium1'1'i1mi'.iti-:i !~tl-:JU~Utll'.itil11u~'Vlrn\Plll.l!~'U'Vll-:Jftl!~tl-:J!'U!'U\Plll1i'.iti-:iu-i 

.,s _9( (l/ Q?f ' d .Q, ~ j/ I I ! ,. .:::1 'JI 

1wti11ti-:i nu m'.i rJ-:i m ~'illtl'U ti-:i ~'W ti ~ti ti-:i'Vlm~'ll'W mm ff'W 'Vll-:J'U'W ff-:J!'Vll'W 'W 1 ~ tl'il~~ ~wrntl l'IJ'W t1 'W'W ~ nf-:i 

imh-:i~~l'U'lJl.l'lf'U 1~t11tt'u~ill'l'Jtl1'U t1mf'W1'U~U~'U\Pltl 

' 
t.2.3 f 011w~on 1<Un~un,u1u 1 r11~011 

rl't11Jtu ~ m'.i 1i~~mnt1iu 1 m-:im1u1~t1ti1J~1t1iu~1u~'l'i1mi'.iti-:i ~1~1Jt1ei-:i1u~ti n~u ·1.foi n 

\Pl~tltl'U ~l~'IJtltl-:JU'j 1Jl'U~tlfl'U-:Jl'U ffl'Wtl-:Jl'U tfl1ti-:i'l1-:i h-:i ili-n'W 1 Hciiti:1..1 flrl'-:Jl~'IJ191Q'.i~!U~ 1il'W~'U 
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1.3 0 ""' .c!l ""' ""' ~ AUfU fll'i ~lA 'U 'U fll'i A'ViOVl~Vll'lJVl'i 1<\l tl01JrltlUll'Vitl .:!U1~tl0 'lJ 

qi 

fll 'J¢ill'W 'U fll'J ~~\911 lJ\Pl 'J 11lfltl'LitJWflll"I ~ '1ll 1~'1tllJ flilllHlll'U-:J i~~,:i tl 
fll'JVl1 'Hlil'tl'I.Jfll'.i'Ufrimvnmnmtn<J'l1a-:in'Ulli:'l:::UMl"llf-li:'lfl'.i:::'fl1Ji-:i111~~tlll i~tJVll'l 

u1'!:l'Vl~ tl1 n111,i ::: 'Vi1nu\Pl111Jfltirnrn :::11m 11J,i'm.Jri nu ,J gu1im1J1J 7\911 nuif ti-:i n'Ulrn ::: un'i '\J 1>1ri m ::: 'Vl'IJ 

~ -:i111~ti't11J \Pl 1mitiu i '\J'\Jti-:im\Pl rnn~ nl'Yiirn H Tif timf-:imutiutym1m:::fJUflnfl 'lufllnJgmi \Pl"1tl~1l'U 

lfl'Utlll'U::: ll'U1'Vll-:Jlln'i "IJ1m:::¢ill'W 'U fll 'J~tl i U 

Cl, ~ ,., 

fll'.iVl~VllllVl11ilil'tl'IJflWfll'ViiY-:ill1~i:'ltlll . 
\Pl 'J 11l fltl'I.Jf:JW fill"!~ <1111~ ti'ti lJ 'l mi'l'U f:JW flll"ltll fllfli 'Um 'J tllfllfl 'J :::~'I.Jlfttl-:J II H~'U fl ::: l'tfo'U 11"::: f:JW flll"ltl 1 

l"lfom-1'-:i fll ,J 1>1'1 fll 'j \Pl 'j 1,i 1~1 m tl'IJ rvi tl'IJ f1'1J lll\Pl 'j jl'U ~ f11'11 'U ~ 1m::: 1>1'1 fll 'j\Pl 'j 11)1~ 'l 'U '151'1~ Hl'U lJl \Pl llJ 

Q ~ 31 d o .d 
lll\Pl'Jf11'J\Pl~\Pl llJ\Pl'J 11lfltl'IJf:JWfll'V'lfl-:ill 1~'1tllJ'Vlfll'\1'U~ (\Pl l 'J l'l'Vl I -1) 

fll'j f ~Til'.iUMl'U 'Vll-:J'LI1 1l 'Vl~lli m:n,i ::: ~~'Vil'J ltl'll'Ul>lr!fll 'jUgmi \PlllJlJl\Pl'j fll"Jif a-:in'U 

llrl ::: Un'i"IJ1>1"1m ::: 'Vl'IJ~'lll1~ti't11J 1m::: fll'J~~\PlllJ\Pl 'J 11lfltl'IJf1Wflll"l~-:i111~ti't11J '1l'U1'U 2 fl f -:i /U l~tll.il!fl'Utl . 
~mhtl'n-:il'U'U it1u1mm:::111>1'U'V1 7'V'ltnm1i'J'jlJ'lfl~lm::: ~-:iu1~crtllJ f)'jlJfJ\Plfll'\1f)'j'jlJJ'U j l'Ulm ::: fll'Jl'\1"tl'lll';i 

ll"1 ::: '11'W1tl-:Jl'U~l~tl1,i'tl-:i \l~-W,Jl 'J W l~tl i U 

ffl'\17 'I.Jlll>l'U f)l'j ¢i11i1 ml'U ~ ~\PlllJ\Pl'j 11) fltl'I.Jf:JW fl l'V'l~ '1111~ti't11J 'lu 'J::: tJ ::: ¢1 ll'W 'U f)l'J'H1'1U 

l"I . ff . 2565 '\Jtl'l I f1Hfll ':il'\1"tl'lll';i11'Utl\Pl m11m rn'lf'U~11'U'V]'jltl l~tltl\Plfl7'11m rnnti ff! 1'1 1h::: V11'U'lJ\Pl'j m'\J~ . . 
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1. J1rnf11'1u1'\.lu 111f1-:i 
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., .. ., 
vi 'lfUVI ':i'Jtl 1 vi 
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fl'JUIO 
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3. h-:i 1lli1'U'IJa-:i 1 flHm'i 
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. 
~::: fl 6 'U 11 'IJ 1 'U (I 6 a '11 ~ 'If lJ 1>1 (Total 

Suspended Solids) u 1 lJ l OI ~ ::: f1 6 U 

i~uri 1.1i6in,1:::n6U'IJ6<1 

lm~m1 

j,I d j,I c:t. a., 
2. 'lf,m'Viua~ 1>1l'U'Ylff~:::1u,in 

1~a~M 

(I::: (I la i ~ 'If lJ 1>1 (Total Dissolved 1- J,1~u ~ltn'U I ffmu i~uri 

,, t :: ,, ' 
Solids) fl1llJf11:::1>1H'Yl~'lflJ~ (Total I. 'Ultlll>ll(ltJl'UUllll>l~ 

Hardness) '17 (I I vl ~ ( Sulfate) I 'If ii f1 . . 
'11 ~ 'If lJ l>1 (Total Iron) ,i::: f11 ( Lead) 

!!fl 1>1 IJJ tJlJ (Cadmium) II (I::: ff U 'If 'IJ 

(Arsenic) 

~nll11>11J(l::: 2 flf ~ ~6 

1u '111~1$j'el'U'VHJ1sllllfllJ 

1 ' "' 1rn::: 'U~1~1~6'U~(llfllJ 

vllln ,nun~•n7tta iS1llA 

.ct .. 1.q~ 
llfJil:::ll:lfJvl'lltHflllu{J1JFI 

. . 
- 'Vllfl11,in1111>11:::ium11Jff'U ff:::1n6u fll ~"11q1>1 

1rl61u~ 1 ~(17fllJ 2565 hwu1li'YI i1Jil~ 1gu 'h 

rnuuruli' fl'el'\.l'li(lll'Yl'\.J~ ~lfll>l 'ViU11 lJ!'ll6Q1U 

.. "'0 
lf10!'YllJl,t1 j1'U'YI f11'1f'Ul>l 

O da.,1::t, ~a.,d 
- 'YllflU!f1U~16tJH'UlflH(llq1>11lJ61'U'YI 4 ~(llfllJ 

256511>1au1li'YI 'l"il~ 1gui1rnuufoli' fl6U'li(l 

ti O Q,I I Q,I .:.td O .c:t, ti 
ll'Yl'U~ lllf11>1 'ViU'll 'l'Jfll>l~'U'Yl'Yl1f1U~111l11fl11:::'lf 

JJ!'ll6Q1'Ulf10!TilJl,!J ;}1'U~ f1l'lf'Ul>l'l'Jf1fftl lU~,tJ11) 

"' .. 
11fl11:::'lf 
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OJ d GI ~ j} 

'11tl~ll'IY'U'IJ'U '11Hrn,l'lltl'lJ'l11Hll'U 

ff lli ,m "J''ll II n 'lj:i.J 'll'W ~ tJ QI o 'li,isi 1.1~ 

.1 "'1 , ~ 0 ., 

'Vl'W'\1 m~on 'WfllHJ,l'\11,ill'W'lltllJ" 
., 
,l , u fl n ::: ey 'll fl , 'VI 'll tJ ~ 'l1 1J 'II u 

1.h:::otJ'lJ~-:11.1 tll~ l'Vlff tJ,;·m l1t1M 

fmffom 'V'lq~mrn nn1.J11m1 on 

.d d d ~'I SI 
\J''ll'l.j'l1:i f11Hl1l"J':il fllllll'lJu11.l,l11.l 

l lfl~fll,l'Jlll:::!fl,l lllflfllHi 1111i1tJ ~ 

11":::fl llfll:i1J~l~tl1,rtl~ Ill fl l flHflU 

.,., d 
~1.J,1111~ nn1.J1,llll1.J 1rn:::ffm1:::m~ 

"J''llfll'VI i,i 'lltl ~,_J :i:::'lll'll'U ~ l,r 11Jlf 'lJ 

OJ I I .:!I, 

fl1 :i :i fl 'll 1 tl I.IH ,l tl l'U tl U '1 tl ,l tl 1 ~ 

i.J1:::'111'W'U'1:i 1-vttl l'\1'11:il'lJ'!Ytll'UflmU 

fl 11::: "J''ll fl rn tJ mlT t1'1J tJ ~'l/1l'llu 11 ii 

irnm:::'111.Jlllfl 1m~mrn1tJ 'llitJ~,~ 'h 

v;irn muB~1m7n11 tiiti,i 

.. 
1:::t1:::r:11:nrn:i:::r1-:irno 

1Ufl11'Yl'nil'JYI 
1'1tli:l:::10tlYl'llMfl11'U~1m 

- f1111'U,l l'\1~11'W'U flU - '111~ lflHflll Mi.J1:::mut11.J 1nV11.11rni'l'l1tJ~11ffu'Uu . 
ili'I::: 1 f'li'~ 1u1~tJ'U I 'U fl n ,imi 1.il l'U ,rel 1J '1~l'Ufl11::: "J''ll fl 1 'VI 'IJ tl ~'ljl.J'll'U 

:i.Jm lfll.J 'lltl~'l'J nil 
.; ·~ .,.. .1 "'1 ., 
'11tlQ !fl"1fltl~'Vl'U'l1 f1Nfll'H1'11 
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v1!1n 1niin~s117ffa 01n'i;, 

' ""' 1J'fl'fl 3 

' 
""" """ 91 t1 l 'i YI YI YI l 'lJ YI 'i 1'll 'tHl 1J rl Wfl l'VUT ~ H 1 ~HUl 'lJ 

q 

'lJl li'l'l ,lJ~.:J l~'W,THJ'Wlrl'trvl fltl'W'lfrlU'l'l'W\Pl ~ln~ ,;~ll'U'Wfll'j~~11llJ11 'J 1'1fftl'lJfJlliflWl 

~ .:JU 1~ ~ti lJ i 'W 'j ~ t.J ~~ll'U'W fll'j 1 m .:Jfll'J'l'lll'l11Jtl.:JU1'tt'W fJ11 'ffl'\1 m 'j lJ'lf'U~'tt'W '1'1 'J 1tJ 1vlt1fJ1l 'ffl'\1 m 'j lJ f)t) ff! 1-:J 

1.h~'l'll'W'LJ'fl'jlfl'IJ~ 32145/ 16051 '1Jtl.:J'lJ1 1i'l'11'111Jtl.:J1il'J 1rn, ~ln~ 1rlt11'W~ 1-4 ~"1fllJ 2565 ~.:i1h~fltl'lJ;1t.Jfll'j 

1111,i1~tJWm'Vlmmrri'Wm1 mmrr 1~i rnff t.1-:i m .:i~'Wff~1vim.! uri~rJWfll'Vlll 1 ffll.Jl'Jtlff11.J!l-lr1m1~~1111J 
' ,, 

11'J1'1fftl'lJfJ llifll'Vlft .:JU1~~tllJ Mi.:iil 

3.1 

3.1.1 

fl11Vl11il1\,lflWfll'V'HllflUl1uu11t11flUl 
Q 

0 "" fll1\,ll!UUfl11 

'lJl li'l'l ,lJ~.:J l~'W11rn'W1rl'm1 fltJ'W'iirtU'l'l'W\Pl ~ln~ 'l'llfll'J11'J1,J1~fJWfll'Vltllfllfl'i'Wm'Jt.Jlfllfl' 

11llJf11'11'W~lJ111'J!l'W l~t.Jffl'Wfl.:Jl'WflW~m'JlJfll'J~.:JU1~~tllJU11.:J'lfl~ i~t.1H1flit1.:i High-Volume Air Sampler 
O Q QJ t p'I d d ~ I lr) 9J ~ 

'1'11fll'Jlfl'lJ111tlt.JN'l'Wrl~tltl.:J'l'llJ'IJ'Wl~111fl11 100 11.Jmtl'W Url ~ l'lflflrn.:J High Volume PM- IO Air Sampler 

'l'llfll'J 1~rni1tid1.:iH'Wrl~t1t1.:i~ii'IJm~~1n11 10 11.Jmti'W i~t.imrn~mmfl~l'Wm ~~nrnrn.:i '1m1n'1 ( Glass . ~ 

,, ' 

U'IJ1'Wrltlt.J'll.:J'\1lJ~ l'W 'lJfi t.Jlfllfl (Total Suspended Particulates: TSP) Url ~ llilJlW~'Wrl~ tltl.:J'IJ'Wl~~lfl11 10 

11.Jmtl'W (PM- I 0) 'l'llfll'J11 'J1,J1 ~ i'W'lJ1 11W~fl1~17,J~ i;i''lJmlm~'l'l'lJ11llJlJ111rnl'J"l lirirn'W~ ~l'W1'W 3 

ffm-u (inti~ 3-1) fttl 
~ 

I. 'lJ1 11lliUl'W'Ulll~.:J (vin~ 0643389 11 ~1'Wtltlfl, 1935859 1'11'Wtl) tlV117.:J,Jlfl''W~lm.:Jfll'j 
~ 

11.IV11.:i;1'W'¥ifli~ tl1~mru 700 11J11 1 

2. 'lJ1 11ru h.:i i% t.1'Uu'Tw1'1J1nn <vin~ 0645582 11~1'Wtit1n , 1937596 mi'lv) vtj111.:i,i1nvi''W~ 

lflHfll'J 11.lm.:i;l'W'Ylfl'11~1'Wtltlfll~t.J.:Jl'\1'Wtl tJ1 ~mru 2 ni rlllJ'fl'j 

3. 'lJ111lli IH ilitt'W'IJtl.:J lm.:Jfll'j (vin~ 0642827 11 ~1'Wtltlfl , 1936628 1'11'Wtl) t1tj111.:imn 
,, ' 

"' d .,. IJJ. I 9/ "' ., d i 9/ • I 
'Vl'W'l'l 1m.:Jfll'j 1U'l'll.:J~l'W'l'lfl11n 'W11fll\W.:J 11 u'J ~lJlW 400 llJ'fl'j 

3.1.2 Nflfl11Vl11il1\,lflWfll'V'H>lfllr11UtJ11tllflU1 
Q 

,i1n!l-lr1m1111 1,i1 ~rJWfll'Vltllfllffi'W'IJfi mmrr 1rlt11 'W~ 1-4 ~ mmJ 2565 iill-lr1m11111,i1~ i'W 

11111.:J~ 3-1 Url ~ 'Jlt.J.:Jl'Wll-lrlfll'J1 1ml~l1i'Wfllflll-l'W1fl~ 2 
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st.3 'U;L1otL'HL3iiiumMLfl'Hfl1"i (0642827, 1936628) 

,iuiit.ht muu011 32145/16051 

D ,iuiitbi:muuui111tla-:i-ii1'3LA0-3 

,,J~ 3-1 Uff6N~61Gl1l"l16tfHlUll\'fil101Aluu,,rn01Aua::,::imatH " . . 
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vi H'n 11100~11117110 0111A 

fll'lH~ 3-t frnm1m1~1v1flWilTrrn1mflhmnt11mfllu1~m-lf!t11flJ.1 2565 . . 
Ni.lfll'Wll'Hl'Jvl 

TSP 24 hr (mg/m3
) PM-10 24 hr (mgtm3) 

1-2/10/65 0.166 0.062 

2-3/10/65 0.189 0.073 

3-4/10/65 0.185 0.070 

,c::i. " d 9,/ a., 

2. mrnu !Hl'HJ'UUTl-ll'lJltlfl 1-2/10/65 0.177 0.068 

2-3/10/65 0.196 0.077 

3-4/10/65 0.189 0.072 

1-2/10/65 0.175 0.067 

2-3/10/65 0.203 0.078 

3-4/10/65 0.199 0.075 

0.330 0.120 

.,j 
nm u11JY1 Ill~~ 1itJ11rntJ1"'mi' r1tiwim1Y1mi' ~,n~, 2565 

m fl 1 g rn lJ ,~ '.i Jl'UfJt:u fl wrn1 mfl''l 'Um '.i l'.Jl fllfl' 1 ~ 1'.J'Vf 1 i ,J U'.i ::;mf!'riru ::; m '.i :u fll'.i ~ ~111~ "'ti:uu 11 ~'!fl~ 

utl'uvi 24 VI .fl' . 2547 

3.1.3 fflU~t1t111v111'tl1~fJOU1l'Vie>1t11fthnJ1·m1t11m~ou(,Jt1lflt1 2565 

'11m,mm'.i~n,rf~rJt:ufllV1ti1mfl''ltJm'.il'.llfllfl''lmh~1'U~ 1-4 ~fllrllJ 2565 ~1'U1'U 3 m:11i'.l 

VIU17 u1nruu'1'U'Ulll~~ iiri1 TSP titj'lmh~ 0.166-0.189 mg/m3 
1rn::;iiri1 PM-JO titj1mh~ 0.062-0.073 mg/m3

, 

u1nru h~ITl'.J'Uu'1m'lllfffl iiri1 TSP tiri'lmh~ 0.177-0.196 mg/m
3 

1rn::;iiri1 PM-10 tiriimh~ 0.068-0.077 
"' "' 

mg/m
3 

1rn::;u1 11ruh~i:iJlf'U'lJti~im~fll'.i iiri1 TSP titj'lmh~ 0.175-0.203 mg/m
3 

1rn::;iiri1 PM-10 titjimh~ 

0.067-0.078 mg/m
3 

~~iiri1titj'l'Ulflt:u Cl'i'm~'.ij1'U~f1Tn'U~ 1rlml1Hf!fllrn'.i1'11~~ i~ ,Jim l'.JU!vil'.lunrnnru Cfi' 

m~'.ijl'UfJt:ufllVlmmfl''l'Um'.i l'.llfllfl' i~l'.l'Yf 1 i ,J ~1:uunmf!'r1ru::;mwm'.i~ ~111~"'till1111 ~'!fl~ utl'u~ 24 

VI.fl'. 2547 ~f1111'1-1~ri1m~l'.J 24 '1711:u~ TSP 11.llfl'U 0.33 mg/m3 
1rn::; PM- 10 llllfl'l-1 0.12 mg/m3 

(~ltlfltll'.i 

fllrli:-1'1-11fl~ 3) ~fltltllU~l'llfll'.i~'.i 1'11~ ll~tlVl~ h~~l:U ~U'.i::;flt)U fll'.i'1~~tl~UQllil~l:UlJl~'.ifll'.i11ti~fl'U 

~ jJ I I cv _a ~ Gt iJd,. I et. Ct. ,j I 

1rn::;11n I'll i:-lf!fl'.i ::; 'YIU~l'l-lfJfllfllVltllfllfl'tll'.Jl~lrlHrl'.i~ 11'.Hlfll'.i IVl:UlJl~'.ifll'.i I l1:Uu'.i::;tl'Y11i fllVllJlfl'lJ'l-1 l'lf'U 

fll '.i 1~ :u fll'.i tl!U'.i tf J 1 'l 'Um ::;u1'1-1 mm~ riti l'.Jlt'U "1'1-il~u flti~u-i 1rn::; fll '.i ~~m :uJ 11ir''l-l'Vll~'lJ'I-I ri ~11 i m l'.J 1 '1-1 

., ~ -"'l' ?I 91 
U'.il1fllVl'l-l'YI !rlHfll'.i lu'l-1~'1-1 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-3 REPORT: MM_M9: MAENGTANSANn 022/OCT/CHAPTER3.DOC 



u;irr1 mmwm7fla Dlfll>I 

3.1.4 ~,tJ~i1fll'iA'U1£11JAfit11Jfll'i~'i11l1vlflWill'ViellflU11uu11£11fllft 
~ ~ 

1u~1'1~f-i1ut11'tluo'1if'tl1JUU 
'ill n~"fnl'fll1'il1~1'.J ounrrn1mrrium1 mmrriui1~~ ~1um'iluii ~u 'il~uu (1~ -em~ mr1:u 2565) 

M'Vl7fnl'fll1'il1~llilJ1W~'W":::mi-nf ~'11:U~ (TSP) 1m:::mmw~u":::tltl~'U'Wl~J1n11 10 1:umtiu (PM-] O) 

~1'W1'W 3 innw 1~un 'IJ111wu'1uu111~~ 'IJ1nw h~ITt1Uu'l'Wl'Ulfff1 1m:::'IJ111w h~ iJJMU'Utl~ im-rn11 (i~ 

'fl1l1~~ 3-2 tm:::rtJ~ 3-2) i~tJVl'lJ11 l'Jf1rlf ~1m:::l'f~ 2 i'lf'W~'Vl1f11l'fll1'i)1~ijfi1tl~!'Wlf1W"lllJ1'fll}!1'Wl'.JWfl1Vl 

tl lfnfl'!'Wmltllf)lfl'i~t1vf11u'fl7:LI1h:::mrrr1w:::mrnnn~~ll1mrti:uu'\1~'lf1~ ll1J'IJ~ 24 Yi.fl'. 2547 l'Jfffftll'W 

~'Vllf)l'j'fl'j 1'il1~ ~~llff~~ 1 irr~u-frvrn~u1:::f1tJ'lJf)1'j 1~uijm'fl7:UlJ1'fl'j f)l 'j~ 1~f11'11'W~ 1-rti,h~1r1i ~rl'.i~ l~tl 

1JJi ir1n~ ~" m :::'Vl'IJ ~ tl'IJ:U'lf'W~ l'W l'.JW f11Vltl 1 f)lfl' 1m:::I ti ~u 0'1J911-vi :I.JI~ :U\9l1:U~'Vl 1~'1J 11i'Vl~lli f)'j,j 1~ ~II 1~ irti:u 

1~irri111u:::tl1muir1iu,1'1~lu l~tl!1'.Jumrn~mmw~'W~'il:::ln~~'Wi'Wt1'Wlrl'fl'lirtl't1t1~q~ ~~'V11~'1J11i'Vl~ 

llif1111~~u1~irt1:u 1m:::'V11~ im~fnl'il:::'Vl7fnl~~'fl1:UU111:::1~~'1f11l'fll1'il1~1'.]Wf11Vltllf11fl'!'Wll~":::q~m" 11 
.,. ., 'l !Vet !ii et 9 m~~"m:::'Vl'Uf1'U'IJ:U'lf'W nmr1t1~mnu'0t11Vlt1~ 1~ ,,i )I/ "' !'111 ' \/i. 19 !Va. "' 1Vl'0'il:::m'Vl1~u'0~nu1m:::un 1'\J'fl'0 rn 1mn~~"m:::'Vl'lJf1'lJ 

'l !Vet 9 ., !ii .d 
'J1:U'lf'W nmr1t1~ 1m:::~'lJ'Wt1tl'VltJ'~ 

' ' et "I';! et V 1 1 I .. I 4 ."f V 
~l'il-lYI 3-2 unI,Nfll'j!u'jtJlJl'Yltl1JfH1fll'j~'i191vlfltl.lfll't'Hllflltl UlJ'j'jtJlflltl U'll1-IYIN1Ull19Utl-lU991JU 

1-4/05/62 

1-4/10/62 

1-4/05/63 

1-4/ 10/63 

1-4/05/64 

1-4/10/64 

1-4/05/65 

1-4/ 10/65 

'tn.lltll'tt~ 

. . 
TSP 24 hr (mg/m) PM-10 24 hr (mg/m) 

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

0.169 - 0.176 0.181 - 0.186 0.244- 0.302 0.072 - 0.080 0.080 - 0.084 0.093 - 0.109 

0.142 - 0.158 0.161 - 0.184 0.188- 0.202 0.051 - 0.059 0.060 - 0.D75 0.070 - 0.083 

0. 174 - 0.191 0.174 - 0.1 92 0.2 16 - 0.229 0.076 - 0.082 0.072 - 0.081 0.080 - 0.086 

0.163 - 0.172 0.160 - 0.175 0.208 - 0.220 0.062 - 0.068 0.057 - 0.065 0.083 - 0.086 

0.196 - 0.214 0.190 - 0.215 0.235 - 0.266 0.086 - 0.093 0.085 - 0.090 0.087 - 0.095 

0.169 - 0.184 0.178 - 0.190 0.231 - 0.252 0.070 - 0.D75 0.071 - 0.078 0.08 I - 0.087 

0.194 - 0.204 0.221 - 0.234 0.238 - 0.248 0.087 - 0.095 0.098 - 0.10 I 0.098 - 0.102 

0.166 - 0.189 0.177 - 0.196 0.175 - 0.203 0.062 - 0.073 0.068 - 0.077 0.067 - 0.D78 

0.330 0.120 

'IJ11i'Vl 1:i.J~~ 1~u11rnu1l!ui fl'0'Wi"u'Vlu\P1 ~1n~, 2565 

m'fll J1'Wl'.JWfl1Vl'07f11fl'ium l t11mrr i~vvf 11 u Ul:::mrrr1w:::nn:unn~ ~111~ir'0:u11tt~'lf1~ 

llU'lJl'l 24 Yi.fl'. 2547 

St. 1 

St. 2 'IJ1nw h~ITt1uu'1u1'\J1irn 
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Total Suspended Particulates (24 hr) 

mgim3 

mm! lll = 0.330 mg/m' 
0.33 ..... .. ... ....... .. .. .. ... .. .. ........ .. .. ... .. ................................. .. ..................... .. ...... .. ..................................... .. .. .. .. ................................................................................... . 

0.30 
0.27 
0.24 
0.2 1 
0. 18 
0. 15 
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 
0.0 10 
0.000 

0.176 
•0.169 

1-4 lUl . 62 

0.158 
10.142 

1-41'1.fl. 62 

0. 191 
1

0. 174 

1-4 lUI. 63 

0. 172 

*0.163 

1-41'1.fl. 63 

0.214 
1

o.196 

1-4 l'UI. 64 

0.184 
1

o. l69 

1-41'1.fl. 64 

0.204 

\ .194 

1-4 l'l .fl. 65 

'i 'U~ 3-2 fl'i 1rJ nn UtJI flU UfHl fll 'i gi 'i191YIflfl.l.fll'Vi61 fl1 t11 U U'i 'i f.J1 fl1 ft 
~ . 

mg/m3 

r80 

0.072 

1-4 l'l .fl. 62 

0.059 

! 0.05 1 

1-491.tl.62 

' "" ii -'1 'I ' "" ' <Oi _., ., 
1J 'i I 1W1Jl'Ull lUYl-11 U 'If 1-IYIN l'Uil l tl'UO-ill 91JUU 

PM-10 (24 hr) 

IJlmilll = 0.120 mg/m3 

t.°-082 

0.076 

l-4 l1.fl. 63 

0.068 

;062 

1-4 91.fl. 63 

io93 

0.086 

l-4 l1.fl. 64 

0.075 

fo.070 

1-411.fl. 64 

~.095 

1l.087 

1-4 l'l .fl . 65 

J'U~ 3-2 (~6) fl'ilrJn.J'fomnU1JN!.lfll':ig)'i191YlflWill'Vi61fllft1U1J'i'if.Jlfllft 

' "" ii -'1 'I ' "" ' <Oi _., ., 
1J'il1W1Jl'Uu1UYl-i!'U'lf1-IYIN1Ui119UO-lu91J1JU 

0.189 

~.166 

1-41'1.fl . 65 

0.073 

~062 

1-41'1.fl. 65 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0. 18 
0. 15 
0. 12 
0.09 
0.06 
0.03 
0.00 

0. 130 
0 .120 
0. 11 0 
0. 100 
0.090 
0.080 
0.070 
0.060 
0.050 
0 .040 
0.030 
0.020 
0.0 10 
0.000 

Total Suspended Particulates (24 hr) 

mg/m3 

1JlllllJlU = 0.330 mg/m3 

0. 186 
•0. 18 1 

0. 184 

lo 16 1 

0.192 
1

o. 174 
0. 175 
1

o. 160 

!"2 15 

0.190 
~. 190 

't. 178 

0.234 

\.22 1 

l -4'1'Ul.62 1-4 ll.fl. 62 1-4'1'Ul.63 1-4 ll.fl . 63 1-4 '1'1.fl . 64 1-4 ll.fl. 64 1-4 '1'1.fl. 65 

mg/m3 

'l'U~ 3-2 (~6) m1f'111.ttt11J1nt11JNtlfl1'1Vl'11{11YlflWill't'l6lfllflhmntnmfl 
~ . 

0.084 
t 

0.080 

~ ~ t:f. " V GI ' cs ' ,:=i ... Qf' u 
u1nru11-:i11mmnmmrn1u'111-:1TINTl-nJlflutHuflfl1JU 

0.075 

I 0.060 

PM-10 (24 hr) 

1llml!lll = 0. 120 mg/m3 

0.08 1 

! 
0.072 f-065 

0.057 

j-090 
0.085 

. 

0.101 

*o.098 

1-4 '1'1 .11. 62 1-4 ll.fl. 62 1-4 '11.11. 63 1-411.11. 63 1-4 '1'1.11. 64 1-4 ll.fl. 64 1-4 '1'1.11. 65 

' 
J'Un 3-2 (~fl) fl1lf'll1.tttl1Jlnt11JNtlfl11Vl'11fl1YlfJWill't'lfllfllfl1Um1tllfllfl 

u1nw 11-:i11auil1u1111if n 1wti1-:i~rhuii1fluo-:iif flij1JU 

0.196 

! 
0. 177 

1-4 ll.fl. 65 

~ .077 

.l.o.068 

1-4 ll.fl. 65 
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0.33 
0.30 
0.27 
0.24 
0.21 
0. 18 
0. 15 
0. 12 
0.09 
0.06 
0.03 
0.00 

0. 130 
0.1 20 
0. 110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
O.D40 
0.030 
0.020 
0.0 10 
0.000 

Total Suspended Particulates (24 hr) 

mg/m3 

IJllll)llU = 0.330 mg/m3 

············0.302 ················· ·· ······ ····································································· ····· ·· ·· ·· ················ ·· ······························································· ···· ····· ·· ······ ·· ········ 

I 0
·
266 

0.252 0.248 
0 0.229 I , i 

.244 ! 0.220 0.235 ll.23 1 o.238 
0.202 0.2 16 !0.208 1o. 188 

I 

1-4Rfl.62 1-4 fl.fl. 62 1-4 l1.fl. 63 1-4 fl.fl. 63 1-4 '1't .fl. 64 1-4 fl.fl. 64 1-4 '1't.fl. 65 

·nl~ 3-2 ( 1>1 t>) m nfo..A a rn ii a 11i:,rnfll'i~n111 ~ fl rum 't'I t> 1 m fl hm 'i 'i tn m fl 
~ . 

PM-10 (24 hr) 

mg/m3 

IJlfllfl"ll = 0.1 20 mg/m3 

0.203 

t 175 

1-4fl.R 65 

············rr.To9······················· ········· ·············· ······ ············· ·· ·· ············ ·· ·· ·············· ······ ······ ·· ······ ·· ·· ········· ·· ·················································································· 

! 0.095 0.102 
0.083 0.086 0.086 ! ,.p.087 ~.098 

o.o93 I io.080 *0.083 o.081 "'0.08 1 

0.070 

1-4 '1't.fl. 62 1-4 fl.fl. 62 1-4 l1 .fl. 63 1-4 fl.fl. 63 1-4 'l't .fl. 64 1-4 fl.fl. 64 1-4 'l't .fl. 65 

'i 'U~ 3-2 (1>1t1) m1-rl11..Aarniiam-1t1m'i~'i1111~flrum't'lt11mfl1um'itnfllfl 
~ . 

f078 

0.067 

1-4 11.fl . 65 
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3.2 

3.2.1 0 "" 

fl11~1A'IH-A fll'i 

1f~,J'Vl 1:u~~ l~'U,1 ':i'eJ'Uulu~ fltlW!iclU'Vl'Ut ,iln~ l11fll':i\Pl'n111~'j~'fl'!Jlfltl~m~tl 24 i11m 

(Leq. 24 hr) Ucl ~':i~'Pl'!Jlfttl~tl~t!~ (Lmax) 1i'.lunm 3 1'U~tll~tl~ '1'U'1h~~iifll':i~ll'Uml'U\Pl l :1J'l.hi~'Utl~ 

im~fll ':i 1rlv1u~ 1-4 \lJ'11fl:IJ 2565 i~u'l;1f'liti~ifo Integrating Sound Level Meter ACO 6236 l~tll11fll ':i 

\91':i 1111~ 'lu1i~ 11w~f'l1~1111~ 1~i'rnrnm~'Vlu111mnt1~'Pl~ i1u1u 3 irmil ~~1i'.lu~~1~t11nu~m1111~r.Jwnrn 

tllfrnr'1uunu1mrr ~ti ('fl~'ju~ 3-1) .. 
.c.. ii .... 'I St. I mnW1Jl'UulU~~ 

St. 2 u1nw IHCTt1uu'1u1'\J1trn 

St. 3 u1nw 1H 11Hiu'Uti~ 1m~fll'j 

3.2.2 

1l l flHclfllH1'.i1111~':i ~'Pl'lJlfltl~m~fJ 24 'JT11:IJ~ (Leq. 24 hr) Ucl ~':i~'Pl'lJlflfJ~tl~tJ'~ (Lmax) l~'U 

rnn 3 1'U~tll~tl~ ,Jl 'U1'U 3 mnil 1rlv1u~ 1-4 \lJ'11fl:IJ 2565 iiHclfl1Hl'.i1111~ 'l'U\Pll'jl~~ 3-3 Ucl~':i l tl~l 'UHcl 

fll'j1lfl'j l ~l1'l'UillflH'U1fl~ 2 

~ CV Q.I .ct 61 1 ,!j 
Vll"iH'tl 3-3 f-H'lfll':iVl':i101Yl':i~Yl'UHYtl-31'1-nJ':i':itllfllft '1-UYlt>'I-Hl,Jt'llfUJ 2565 

"'"" 
' ':i~(;l'lJlfl'tl-3 [IYl~l'Ut'l(lt>)) ., ., "' ., 

tnll'U't1Vl':i101Yl 1'U't1Vl':i101Yl 
Leq. 24 hr Lmax 

I. ~ " iJ mnwrnu 1u~~ 1-2/10/65 55.5 88.3 

2-3/ 10/65 55.6 88.5 

3-4/10/65 56.0 88.7 

2. 1Jl l1W h~~fJ'Uu'l 'Ul'Ulfffl 1-2/10/65 54.1 91.6 

2-3/10/65 54.5 92.0 

3-4/10/65 54.8 92.4 

3. u1nw h~ 1:uM'U'UtJ~ im~fll 'j 1-2/10/65 63 .9 102.3 

2-3/10/65 64.5 103.0 

3-4/10/65 64.9 103 .3 

mvi1;11u 70 115 

iflVl':i 5Jl'U :1Jl\Pl'jjl'U'j~'fl1Jlfltl~ 1~ul'f11u U':i~fllffflW~mrnm'j~~ll1~JtJ:1J11l1~'lfl~ 'il'U1J~ 15 vrn. 2540 

111;1 ~ :IJl\Pl'j il'U m11r.J m~i rnti' t1~111;1~f111:1J5u «~1vivu m n m1'Vi 1mi'.J rM'tt u \917:IJ'th~ mrrm~'Vl 'j 1~ 

'Vlfvw1m'fi'jrn'lf1~u1;1~~~111~Jv:1J U'j ~fllff'j l 'lfn11111"411Jmfl i'u~ 29 1i'U17f1:IJ 2548 
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-• .., .., <:I G\ <!I 
3.2.3 tYluf-Hl011~11'tl1~1~~1Jm'U~ A'l-U~0U~tlUUJ 2565 

'illfWH1f\1'.i\9J'j1'iJ1~'J~i'IJ!ff(J.:Jm~fJ 24 'IT1 im (Leq. 24 hr) ll'1~l~i'IJ!ff(J.:Jt,'.:J"J'~ (Lmax) l~'U 

nm 3 1u~o1~0.:i 'i\'1u1u 3 mnil v-ru11 u1m1nY1uih11~.:i nfi1 Leq. 24 hr ofl'U'Jh.:i 55.5-56.0 1~,:U11J'1(10) 

1m~nfi1 Lmax OQ1w1h.:i 88.3-88.7 1~9fl1J'1(!0), u1mu h.:iifo'UU1'Ul'll1flfl "fil Leq. 24 hr OQ1w1h.:i 54.1-54.8 

1~,:U11J'1(!0) 1m~nfi1 Lmax OQ1'U'Jh.:i 9 l.6-92.4 1~,:U1u'1(!0) 1mrn1nw l 'J .:i 11.itt'U'lJO.:J im .:jf)l'j "fil Leq. 24 hr 

ou1'U'lh.:i 63.9-64.9 1~,:U1u'1(!0) 1m~nfi1 Lmax ou1'U'lh.:i 102.3-103.3 1~,:U11J'1(!0) ~.:infi1ou1umw~ 
SJ SJ SJ 

m11l!7m~irnirfl.:i i~mt1"ltl 111:tJ1h~mrYflw~mrnm'i~.:i1nm1om111.:i'!f1~ 'ilUU~ 15 ~.fl. 2540 (mflH'U1fl~ 3) 

~fl1l1'U~ iMfill~irnirfl.:im~fJ 24 'IT1 i:tJ.:i (Leq. 24 hr) "fil l~ii1n'U 70 1~,:U1u'1 (IO) l1"~fi1'i~i'IJ!ff(J.:Jt,'.:J"J'~ 

(Lmax) 11.i1n'U 11 5 1~,:U11J'1(!0) lm~ijfilOQ1'WlflW~lJ1\91'Ji}1'Ufl11JfJm~i1JlfffJ.:Jl1"~fl11lJJ'UtY~l'fiO'U'il1flf\1'j 

vi1mi'.lo.:ii1u 111mh~fl1flm ~Vl'i 1.:iV11~mm 'fi'j rn'lf1~1m~~ .:i111~i10:1.J 1h~fl1fl'i 1'!fn'il'ill'411Jfl'lfl 1u~ 29 

iu11f11J 2548 ~rl111u~fi1n:irnih.i.:iu1flf\1'i ll11J~1m~uotJi1u1umu 24 6171 im IPi'o.:i ll1lfi'U 70 1~,:Ur1.rn(m) 

1m~fill~i'I.Jlff(J.:J\)'.:iey~ (Lmax) il.i1n'U 115 1~,:U11J'1(!0) l'Jfltlt11U~l11f\1'j\91'j1'i)')~ 

3.2.4 nf1umfiuuNt1fl11~~~1i.1~11'tl1~1~~miu~1u'ti1~~fl1ui.11'tluo~if'tl1Jii't1 

'il1f\Hflf\1'J\91'J1'il1~l~i'I.JlfffJ.:Jl'il~fJ 24 6171 llJ.:J (Leq. 24 hr) ll'1~l~irnfffl.:J\)'.:iey~ (Lmax) l~'U 

nfl1 3 1u~m~tJ.:i1w1h.:i~f-i1um'ilu~.:iu'il~1J'U (1~tJ'U~fllfllJ 2565) vi1fl1rn'i1'il1~'i\'1u1u 3 mnil i~11ri 

u111wu1m'h11~ .:i u1nw h.:ii~fJ'UU1'Ul'lJ1 fffl 1m~u1nw h~ ll1'H'U'lJO.:J lfl'j.:jf)l'j (111'J1.:J~ 3-4 1m~nJ~ 3-3) 
SJ 

~1J11 Vlflflr.:i1m~.J.:i 2 i'lfU~l11f\1'i\91'i1'il1~nfi1tlU1'UlflW~lJ1\91H1'U'i~irnirv.:i 1~vJ1 i'I.J \917:tJ'I.J'j~f)lrl 
• SJ ., 

fltlJ~fl'jnJf\1'j~.:Jll1~'tltllJU'l1.:J'lf1~ 'il'IJU~ 15 ~.rl. 2540 (fl1flH'U1f\~ 3) ~fl1l1'U~ 1lffl1'J~i1JlfffJ.:J!'il~fJ 24 6171 llJ.:i 

(Leq. 24 hr) nfi1Mi1.i1n'U 701~,:U1ufl (m) U'1~fi1'j~i'IJ!fffl.:J\)'.:J"J'~ (Lmax) il.i1n'U 11 5 1~,:U11Jfl(IO) 1m~nfiltlQ 

1 'WI f\W ~ lJ 1\91 'Ji} l'U fl 11J fl lJ 'J ~i 'I.Jl ft'fJ.:JU fl~ fl 11 lJ Ju tl~ I 'V!tl'U 'il 1 fl fl l 'J l111l11!0.:J'H 'U 

Vl1~fllf\'j'fi'j'jlJ'lf1~Ufl~~.:i1n~-atJlJ 11'j~f\1fl'jl'lff)'i)'i)l'411Jfl'lfl 1'U~ 29 'li'U11fllJ 2548 ~fl1l1'U~fi1'i~irnirv.:i 

'il1flf\1'j il.iu~1m~UtlfJ'H'U1'Ufl11J 24 '!T1 im 1Pi'o.:iil.i1n'U 70 1~,:U11Jfl(IO) 1m~fil'J~i'IJ!ff(J.:J\)'.:iey~ (Lmax) il.i1n'U 

115 1~,:U1u'1(m) l'Jfltlmu~vi1fl1rn'i1'il1~ ~.:iut1~.:i1lf111u 11 n'ilmrnfl1Hlll'W'W.:i7'U'lltJ.:i lf1Hfl1l1'U'lh.:i~ 

f-i1um i"ri .:iHflm~V1u~1um1:1.Ji.:il~irnirtJ.:i~tJu111W'1Jl.l'lf'U 1fl-a11'itJ.:iiu~ 1 m .:ifl1'i u~tJu1.:i 1~ 
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<V .. ... 

'l~Y11Jlll'tl~ [IY'IO)IIUll(Ul)) 

<V ..; <V 

1UYl~1191Yl Leq. 24 hr Lmax 

..; 
nm 

1-4/05/62 

1-4/10/62 

1-4/05/63 

1-4/ 10/63 

1-4/05/64 

1-4/ 10/64 

1-4/05/65 

1-4/ 10/65 

mmirn 

ttmm1-m . 

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

55.4 - 55.9 54.0 - 54.8 63.9 - 64.9 88.2 - 88.7 91.5 - 92.3 102.2 - 103.3 

55.7 - 56.2 54.3 - 55.0 64. 1 - 65.1 88.5 - 88.9 91.8 - 92.6 102.5 - 103.5 

55.5 - 56.0 54. l - 54.9 64.0 - 65 .0 88.3 - 88.8 91.6 - 92.4 102.3 - 103.4 

55.4 - 55 .9 54.0 - 54.7 63.8 - 64.8 88.2 - 88.6 91.5 - 92.3 102.2 - 103.2 

55.0 - 55.6 53 .7 - 54.4 63 .5 - 64.5 87.9 - 88.3 91.2 - 92.0 101.9 - 102.9 

55.2 - 55 .7 53.8 - 54.5 63 .6 - 64.6 88.0 - 88.4 91.3 - 92.1 102.0 - 103 .0 

54.9 - 55.5 53.6 - 54.3 63.4 - 64.4 87.8 - 88.2 91.1 - 91.9 101.8 - 102.8 

55 .5 - 56.0 54. 1 - 54.8 63 .9 - 64.9 88.3 - 88.7 91.6 - 92.4 102.3 - 103.3 

70 115 

u11i'Vl h 1~-:i l~'UlTHn.mlu'Yl fltJW!f"t'lll'Vl'U~ ,foi~, 2565 

lJl~':iJl' l m ::;irnffti-:i 1~utf11u u 1::;mfl'flw::;mrnm1~-:i111~~mm11-:i'!f1~ ll'UU~ 15 vrn. 2540 

ll '1 ::; m~1 Jl'l 'U fl 1UfJ m::;i rnff ti-:ii m~fl 111Ji'U ff::;1V1t1'U ,:n nm 1 'l'i 71'11" t1-:itt 'U m1Ju1::; mfl'm~V111-:i 

V1 i'vw1nnnrn'lf1~1m::;~-:i111~~t1" u1::; m f1'11'!fn'il'il l '41Um,n 1'U~ 291i'U17fllJ 2548 

St. 1 

St. 2 u1nw h-:i11ti'U~1'U1'1J1~n 

St. 3 u111wh-:ihltt'U'llt1-:iim-:i m 1 
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1111111 miJ04fl1 lfm li1ti.i 

dB(A) Leq. 24 hr 

1J191l!11.J = 70 dB(A) 
70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

r-·· ······ ···· ·· ·················· ··· ············· ·· ·· ·· ·· ···· ···· ·· ··············· ·· ··· ···· ··· ·· ·· ·················· ·· ·· ·· 

dB(A) 

55.9 
•55.4 

l-4'1'Ul. 62 

56.2 
• 55 .7 

1-491.fl. 62 

56.0 
"55.5 

1-4 VI.fl. 63 

55 .9 
"55.4 

1-4 91.fl. 63 

Lmax 

I 

55.6 55.7 
• 55.0 • 55.2 

I 

55.5 
• 54.9 

I 

56.0 
·55.5 

1-41-1.fl.64 1-491.fl .64 1-41-1 .fl . 65 1-491 .fl.65 

120.0 - .............................................. .. ....................................... .. .. .. ......... .. .. .. .. ..... ... .. ... .. .. . .. .. ... ~.
1.~.~.~.1.~ .. ~. i.'.5. .. ~.~.~~? .. .. ......................................... .. 

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

88.7 
88 .2 

88.9 
• 88 .5 

I 

_88.8 
88.3 

I 

88.6 
88.2 

I 

88.3 
0

87 .9 

I 

88.4 
88.0 

88.2 
87.8 

I 

_88.7 
88.3 

1-41-1.fl. 62 1-491. fl.62 1-41-1.fl. 63 1-491.fl. 63 1-41-1.fl . 64 1-491 .fl.64 1-4 1-1 .fl. 65 1-491 .fl . 65 

' ~ ii ... 'I GI ' Cl ' ~ _Of CV 
\J'j 11 ruu lU u lllvl'1 ! 'Wll 1-:J'YINlU 111 il'U fl'1U il~\JU 

I 
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dB(A) 

70,0 
65.0 
60,0 
55,0 
50,0 
45.0 -
40.0 -
35,0 -
30.0 -
25,0 
20.0 
15.0 
10.0 
5.0 
0.0 

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 

54,8 55.0 
54,0 54.3 

54.9 
54. 1 

Leq. 24 hr 

54.7 

54.0 

lJWlljTW = 70 dB(A) 

54.4 

53,7 
54,5 

53,8 

7 

54.3 

53.6 

7 

_54.8 
54. 1 

l-4'1Ul . 62 1-491,fl,62 1-4'11.fl.63 1-491.fl.63 1-4'11.fi.64 1-491 .fl.64 l -4'1'i.fl.65 1-491 .fl.65 

92 .3 
91.5 

' ~ ) .cf, 9J IV 6} r q r .c:i: _Qf' U 

1J':U1Wl':i-i!'JUU1JllU'lllllfll'U'tl1-l'YINl"Uim)UtH1Jml1JU 

92.6 
91.8 

92.4 
91.6 

Lmax 

92.3 
• 91.5 

. 

lJ19l1jTW = 11 5 dB(A) 

92.0 
91.2 

92. 1 
• 91.3 

7 

91.9 
• 9 I. I 

92.4 

91.6 

l-4'1'i,fl. 62 1-491.fl . 62 l -4'1'i ,fl.63 1-4 91,fl , 63 l-4'1'i,fl.64 1-491 .fl.64 l-4 '1'i ,fl .65 1-491.fl.65 

' .et. ' q 91 u 61 ' .cf, ' .c:t _Qf (V 

11111ru11-111uumu1•1.mrn1u,s1-inmui11oum110011u . 

7 
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dB(A) 

70.0 
65.0 
60.0 
55.0 
50.0 
45.0 -
40.0 -
35.0 -
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

Leq. 24 hr 

lJ11!Sj1'W = 70 dB(A) 

• 64.9 • 65. 1 • 65.0 • 64.8 
63.9 64.1 64.0 63.8 

········································ ·· ······· ············································6•r9···· 
• 64.5 • 64.6 • 64.4 • · 

63.5 63.6 63.4 63.9 

I 

1-4 lUl. 62 I-HI. fl. 62 1-4 fl.fl. 63 1-4 91.fl. 63 1-4 fl.fl . 64 1-4 91.fl. 64 1-4 fl.fl. 65 1-4 91.fl. 65 

31.Hi 3-3 (~el) fl'ilf-hmumiium-mm'im1il1Yl'i~vl'Ul;U-:Jttl~U 24i1h1-:i31'U~e1,rle1-:i 

1J111ru1'i-:i1ii~w,nN1m-:im'i1mh-:i~~hm.niluo-:i1lil~Uu 

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 

• 103.3 
102.2 

• 103.5 
102.5 

• 103.4 
102.3 

Lmax 

• 103.2 
102.2 

lJ111S j 1'W = 115 dB(A) 

• 102.9 
101.9 

• 103.0 
102.0 

I 

• 102.8 
101.8 

I 

.103 .3 
102.3 

l-4 fl.fl .62 1-49\.fl.62 1-4fl.fl.63 1-491.fl.63 1-4VLfl .64 1-49\.fl .64 1-4fl.fl.65 1-491.fl.65 

I 

I 

'tt'JJlUl'tt\lJ : lJl~lil'Ufn'IJfJlJ'j~~'IJlnu-:i 1~uvt1 hl ~l1Jth~mfl'l'lt:U~mrnm1~-:iu1~~'ellJU'\1-:J'lfl~ ,l'LJ'IJ~ 15 ~.ff. 2540 

ur1~1J1~1\1 1'Wm'Lil'l1Jl~~rnnu-:i1m~m11Jiuimvi"e1u,nnn wvi11'Hii"e1-:ii1-w ~11J'I.J1 ~mr1m~m1'¥li'~u1m1i111J'!f1~ur1~ ., . 
~-:itn~~'ellJ 'U 'J°~ f11fl' 'J°l'lff1'il'il l'4t'Ufflfl 1'\.J~ 29 'll'U'l ll'llJ 2548 
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3.3 

3.3.1 
0 ... 

fll"J~l!'UtUll'J 

111'1:i'Vl 1:1..1~.:i !~'U11rnimrui ffel'Uiflll'Vl'U\91 ~1f1~ l'l1fl1Hl'J1'il1~U'J.:JimY:::!'Yltl'U'\Jtu:::~unu 

'J:::!U~'tt'W7mi'.iti.:i'\Jti.:J im .:inn i~t.i'l~1flit1.:ii'.iti~'J1'il1~lmimr:::rvltiu (Seismometer) ~Mtl Instantel Model 

MiniMate DS-077 ~jj~~m1:1..1mmrn'\Jti.:Jlflit1.:ii'.iti iumrn'J1'il1~f11fl11:IJ!~1tl'lffl1fl (Peak Particle velocity) 

'\Jtl.:Jfl~'UJutY:::l'Ylti'U1~i.:iu~ 0.254 lJ"f'l~!:IJ~'J /1'UTvi tu1tl f11m1:1..1t (Frequency) titj1'W'lh.:i 1-100 l~l~'lf 
1rn:::1mri.:ifrnn.:i'ef~mmrr (Microphone) f11'tt'U~~'J:::iu 140 1~9i1ur1 (Utl"f'l) i~t.Jl'llfll'Jm1'il1~ ~l'U1'U I mnu 

fitl u1nwu'1u11timTt1t)'JD1uu1u~.:i~i.:ititjinir1fit.1.:i~ey~ ('Yin~ 0643389 ~:::iutitin, 1935859 mtlti) ~.:ititj 

111.:i'i11n\9\'1u'ttu.:i~l'llfll'J'J:::1u~'\Jti.:iiu~iflHfll'J 1tlm.:i~l'U'VlrYhi''llti.:i im.:im'J tl'J:::mw 850 1:1..1~':i ('Jtl~ 
" 

3-4) 

' 
3.3.2 

QJ QJ ~ 

fH'I fll"JVl11'\J1~H"J ~fl''U fl'~!'t'Hl'U 

'illflll-l"f'lfll'J~'J1'il1~uHiuiY:::l'Y1tl'U 1rlt11u~ 1 <;Jrllfl:1..1 2565 ~.:il'l1mn:::1u~'tt'W1mi'.it1.:iiu 

' Q O QJ.dt~ .:.!:I ~ " 
'lf1.:J!1rll I 7:00 'U1Wfl1 'Vllfl1'Jm1'il1~fl"f'l'Uft'Ufl:::!'Vltl'U 3 U'U1 fltl ~l:IJU'U1'Vl!W.:J (Transverse) uu1i.:i 

(Vertical) 1rn:::U'U1t.111 (Longitudinal) i.:i~l'Jl.:J~ 3-5 1m:::'J1t.1.:J7'Ull-l"f'lfll'J1!fl'Jl:::l11'Ufllflll-l'U1fl~ 2 

' ' "' .., .., "' t 1 "' Vll".iN't'l 3-5 Nilfll".iVl11il1YIU'i·HT'UtT:::l't'lt>'U'll£1~ !tl'i~tn'i 'U!Ylt>'U~illtltl 2565 

fon/rnn 

\ll'nil'l,1 

"" .. 
't'lff't'IHfltl'U 

Transverse Vertical Longitudinal 

"" ,, .. 
I. m 11tl.11Jl'Ul"Hl'U'il'l;lt)'i 1/10/65 

(17 .00'U.) 

: Hz 41 

0.256 

0.00029 

47 

0.383 

0.00117 

37 

0.256 

0.00018 

' "' 

-u'11-J1l111fl-:i~l-:it1~1mf 

nm 

" mllJI 'i'ltl'l;j fllfl \! <I "!fl 

fllfll'i'IJli'fl 

d d t ~ 
mllJl'i'Jtl'l;jfllfllmW'Yl<I 3 'Ylff'Yl1..:I 

llHelfltllfllff 

: mm/sec 

: mm 

: mm/sec 0.462 

: dB (L) 100.0 

'11'mtlt'l1\lJ 
q O QJ & I QI QJ cl 4 d 
l'HJ'Vllfllrn'W'Vltlfll':i:::fl'I.Jfl11lJff'I.HY:::l'VHJ'WllJtll'11llJl'ntl'4flll'l (Peak Particle Velocity , PPV) 

.. ' t ' ~ ~., 
lJfll~.:JII~ 0.254 mm/sec 'U'U IJJ 
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. . .. 

.. .. .. .... " ... .. .. 
.. .. .. . .. . 

___ • ---➔A'11lP!•re -~ . 

A ~fllill'lv'llilU'Hiuae&au 

.. .. 

St.1 u~rn1''U1UL;elU11U!)l'U1UJ1LL~H 

;jof,rne'1mi'LAtJ~'ii'16t ( 0643389, 1935859) 

MINING ENVIKONM£NT ·oNs L'[ANl' co., I.TO. 3-15 

D 

* 

SCALE 1:50,000 

1t11~ 50431, 504411 

-rfuiith::rnuum 32145/16051 

iu-rit1,~muum1Ltlf!·nh~LA0'1 
v61nll1n1ll::LU6t . 

gl•/ 1J~1u'llil,uo 1l1rn/ t'3- 4 



3.3.3 

'illf)f11rn'.i1'il1~m-:iti\m~1vhnrn1nmn~1u~l1tl'1miit1-:i'IHN ifl'j,:)f)l'j 1iit11uvi 1 ~fllfllJ 2565 

(i-:i~nn:i~ 3-5) ~-:im-:iim-:im'.iH'mmw1\91Q'.i~IU~'lhrn1w 160 niflnfwi-:il11~01-:J ~l'U1'U l m:nu fit) 

'I.J111w-u'1u11 tl'U '.il'l_,IQ'.i-u'1uu111~-:i~i-:it1tj'lmi'1ft fJ,:j~ ey~ ~-:Jt!Ql-11-:J'illf)~ 111 ml-:i~'\'11 f)l'j 'j ~IU~'\Jtl-:J~'U ~ 1 fl 'j -:i m 'j 

i'll'l'll-:J~l'U'Vifl'hi''llti-:i im-:im'.i D'.i::;mw 850 llJ\91'.i 'W'I.J11 mmrn1~t11fl17lll~1t1'4fllfl-ey-:iey~ (Peak Particle 

Velocity) ,~t1Q!'UU'U1i-:i (Vertical) ~-:iiit1ll'Vllf1'1.J 0.383 lJf1~t:I.J\91'.i /1'Ulvi filfl11lJt (Frequency) iit1ll'Vllf1'1.J 

47 1g{\9lcif 1m::;ri1m'.i'IJ,J~ (Peak Displacement) iit1ll'Vllf1'1.J 0.00117 ilr1~1lJ\91'.i i~viit11m1ll!~1t1'4fllfl-ey-:iey~ 

' " 
m~mi-:i 3 ll'U1 (Peak Vector Sum) l'Vllf1'1.J 0.462 ilr1~1lJ\91'.i /1'Ull1 llf1~11Htl~tllf11fl' (Air Pressure) iit1ll'Vllf1'1.J 

100.0 l~CHl'I.Jfl (lltlfl) 

1rlml1m1~f1f11'.i\91'.i1'il1~f11fl1llJt (Frequency) -ey-:iey~ ~Mmnm'.i\91'.i1'il1~!'Ull'U1i-:i (Vertical) ~ii 

fl ll'Vllf)'I.J 4 7 1g{ \91CJ/ l 'Ul'ln fl'I.Jll1 fJ'I.J f)'I.Jfl llJl\91'.i jl'Ufl11lJt4''U ff~l'Vltl'U 'illf)f)l'j'\'l lll'I iio-:itt 'U\9lllJ'l.h::; f)lfl'f)'j~'l'J'j 1-:i 

'l'lfvw1m1i'.irn'lf1~ur1~~-:iu1~~t1lJ D'.i::;mfl''.il'lffl'il'ill'Ut'I.Jn'j_,jl iu~ 29 1im1r11.J 2548 (mr1~u1n~ 3) ~ . 
flll'l'U~ ! '11fllfl1llJt 47 1g{\91'1f fJtllJ ! ttiifllfl11lll~1t1'4fllfl-ey-:iey~ i~hltnu 50.8 ilr1~1lJ\91'.i /1'Ull1 Ufl~f)l'j'IJ,J~ 

i111nu 0.20 ilr1~tlJ\91'.i 11~'lu'llw::;~ri1m11.J1~1t1'4fllfl-ey-:iey~~\91'.i1'il1~ ,~'il1-:i'il1nmn~1ii~u'.iiur1f-:it iit11 

l'Yllf)'I.J 0.383 ilr1~1lJ\91'.i /1'Ulvi llf1~fllf)l'j'IJ,J~l'Yllf1'1.J 0.00117 ilr1~!lJ\9l'j in!u 'il~l'~'U ,~11fll~\91'.i1'il1~ i~ 

tl-:Jl'l-:Jiifi Tfl tj'l umw cyj'lJ 1\91 '.i i1 l'U 1'111 lJ Ju ff ::: !'Vltl'\..! 'ill f) m '.i '\'llll'I i'.Jo-:i '11 llJ'U'.i ::;mtrm ~'Yl '.i 1-:J 'Y1 f 'Vi fll m 1i '.i '.i lJ'lfl~ 

1m::;~-:iu1~~t1lJ D'.i~mfl''.il'lffl'il'ill'4!'1.Jf1'1_,ll 1'U~ 29 1l'U17fllJ 2548 i-:in~11 ri1ut11m-:iti~mmfl' (Air 

Pressure) ~\9l'.i1'il1~ i~i-:inri11'UN~'\..! iit1ll'Yllf1'1.J I 00.0 l~CHl'I.Jfl (lrnfl) Ju 1rlm..i1m1ufornvifl'I.Jf)'I.J'j::;i'I.Jm'.i 

l'llfl 1 fJ'IJ t),:jfl ~'U f1 lJtl~ 'ill f) m 'j ';i::;tu~ 'ii 1 f)fl 11 lJi-:J'IJtl-:Jlff fJ,:j D '.i 1 no 'Jlfil~\91 'j 1'il1~ i ~ 'ii 1-:i'ill f) m 'j 'j ::;1u~ eJ,:jfl -:ititj 

'lwnw "l'i'~'il~ i11tit1 'l tt1n~m11.Jtfffll'IW~t1~ -:i'll~nfff 1-:i 1~ ci 1m:::ei-:i1tlut11~~1n11t11-ey-:iq~ [ 140 1~CHt'I.Jr1 

(11t1r1)] ~ii1tl' nm'.i miit1-:iu':i'IJt1-:i'llnmfl'ffl'li'!t11lJ1 mvolJi''I.J ,~ (mfl ~u 1n~ 3) 

I I 

- I - ~ "" V V <!I !)'I I "" I ,:s _., V 

3.3.4 ff lufu1 t1rnn t11.JNij m1 ~11111 v1f111iJff t1 ff ~m e>u iu,, 1~n N 1u" 111u tHu 11~1.J u 
'illf)~f1mrn'.i1'il1~fl1llJii''Uff~l'Vltl'U!'U'lh-:i~~l'UlJl'il'U~-:J'lfo~u'U (l~tl'U~f11fllJ 2565) ~l'U1'U l 

m.nu fit) 'I.J111w-u'1'UtltJ'U'.il'l_,IQ'.i-u'1uu1u~-:i~i-:ivtj'ln~1ftfJ-:J~"!~ (\911'.il-:J~ 3-6) ~-:i1rlmlltm~f1f)l'j\9l'j1'i)')~ 

filfl11lJt (Frequency) filfl1llJl~1t1'4fllfl-ey-:iey~ (Peak Particle Velocity) 1m::;m'.i'IJU~ (Peak Displacement) ID 

I 1n fJ'I.J I l1 fJ'I.J f)'I.J!f)W cyj' lJl\9l'j ill'U fl1llJt4''U ff~l'VI tl'U 'ill f)f)l'j'\'l lll'I iJ tJ,:j \91 llJD'j::; mfl'm ~'l'J'j 1-:J'l'li' 'Vifllf)'j 1i'.i '.i lJ'lfl~ Im~ 

~-:i111~~t1lJ 'U'.i~mfl''.il'lfn'il'ill'4t'I.Jn'j_,j1 iu~ 29 1iu111'llJ 2548 'Vi'I.J17 l'Jf1flf-:i~m1'il1~iit11otj'lumw"l'i' 

lJl\?l'.i!l'U~flll'l'U~ (fllfl~'U1f)~ 3) ff1'UfilUHtl~tllf)lfl' (Air Pressure) ~\91'.i1'il1~l~ 1rlml1m1mvrnvifl'I.Jf)'I.J 

'j~i'I.Jm'.il'llf11fJ'\JtJ,:jfl~'Uf1lJ'ei~'illf)f)l'j'j::;!U~'illf)fl1llJi-:itfffJ,:j 'Vi'I.J11 fil~\91'.i 1'il1~ l~'il1-:J'illf)f)l'j'j::;tu~ fl,:jfl,:j 

titj'lumw cyj'~'i)::; lllnti 'l '111fl~fl11lJ!fffll'llfJ~tl~ -:iu~nfff 1-:i 1~ "l 1m::;ei-:i1tlut11~~1n11t11-ey-:iey~ [140 l~CHl'I.Jfl 

(uti r1 )] ~ii1tl' n m'.i m iiti-:iu ':i'IJ ti-:i'll '.i ~ I 'Ylfl'ffl'l f Jt111.J1 mfltilJf 'I.Ji~ (rn nmrn 1r1 ~u 1 n~ 3 )D'.i::; nti'I.Jf1'1.J 'lu m'.i H' 
1\91Q'.i~1u~'\Jt1-:i 1 m-:i n7'.i'il ~ n1l'l'U~11r11~111lut1uur1~1tlmh-:i'.i ~v~nmiuci 1vi1l!u 
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11iil'n miie41m7wo ;i1n"1 

mn~~ 3-6 1mamnt11Jfmm1Y11191~u·Hiiu 1:r~1ntll.l'llfl~ 1 fl':i~fll':i 1mh~~N1m.n9uo~if 99uu 

.. ., 
ff ti TU vi n ii 'l vi 

I. 1l1 l1tll'Ul'UifouHhltj'J'Ul'Uil111~.:i~i.:ie1Q1mi' 

1f>iv.:i'Vi~~ 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

"' .. ., 
lvlel'Uflvl'nillvl 

1/05/62 

(17.00 'U.) 

3/10/62 

(17.00'U.) 

2/05/63 

(17.00 'U.) 

2/10/63 

(17.00'U.) 

2/05/64 

(17.00 'U .) 

1/10/64 

(17.00 'U.) 

U'U'lllil'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

48 

82 

36 

42 

25 

18 

ll 

34 

12 

10 

12 

13 

8 

15 

19 

30 

39 

15 

. 
., ., "' 

~fafll'ivl'i'lil'lvlll'i·3ff'Uff~IYlfl'U 

(V -=t .ct Q.I 

vl,S'Uflvl'i'lil'lvl 

Peak Particle I Peak Displacement 

Velocity (mm/sec) I (mm) 

0.442 

0.315 

0.405 

0.252 

0.633 

0.443 

0.288 

0.351 

0.574 

0.448 

0.257 

0.511 

0.506 

0.189 

0.252 

0.236 

0.506 

0.329 

0.00124 

0.00056 

0.00189 

0.00051 

0.00382 

0.00277 

0.00521 

0.00258 

0.00932 

0.00716 

0.00403 

0.00769 

0.00814 

0.00002 

0.00528 

0.00104 

0.00163 

0.00346 

Peak Vector Sum 

(mm/sec) 

0.584 

0.681 

0.637 

0.589 

0.633 

0.526 

Air Pressure 

dB(L) 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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w 
I .... 

00 

v1il'n miie~1m71Jo ti 1ti'i;i 

Vll':iH~ 3-6 11titJ1JIJl[J1.JfUlfll'jVj'flll1~11'HNlm:::1tim-1'1J6.:Jll'l'Hfll'j1U,h~~~nnm1uo.:J'UiHl1J'U (~6) . 
QJ ~ 4 

fHlill'l~'.i'lil'l~ll'l·:iff'UU::l'flO'U 

Q,,I 4.:( CV .. ., 4 ct CV 
vl'll'U'fl~'l'lil'lvl 

fffll'U~'.i'lil'lvl lv!O'U'flm'lil'lvl ll'U'lllil'U 
Frequency Peak Particle I Peak Displacement Peak Vector Sum 

(mm/sec) 

Air Pressure 

. ~ 
Ct, ,, ,:!ii ,, ii .. ~ ., " 

L 1J'll1U11Jl'Ul'Hl'U'.illl~'.i1Jl'U 1ll~~l'l~-rn~ mi 

1i-iv~n~fl cY'i-eJ> 

1105/65 

(17.00'U.) 

1/10/65 

(17.00'U.) 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

.. 
nm u11i'YI i1Ji1.:J lgU i 1'Hn.url'ui flflWlf'111YIUt ~ltl~, 2565 

(Hz) 

30 

49 

50 

41 

47 

37 

Velocity (mm/sec) I (mm) 

0.379 

0.571 

0.316 

0.256 

0.383 

0.256 

0.00201 

0.00184 

0.00336 

0.00029 

0.00117 

0.00018 

0.585 

0.462 

'IUJltJI 't1 \lJ 1im11fll'.i'IJUvifwin:::ium11J~Uff:::1i'it1u1flt>fl111Jl~1tl~tllfl (Peak Particle Velocity, PPV) iiri1i.:J11~ 0.254 :IJ'1flllJ~'.i~fl1'Ul'Yi ,,f.u hi 
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dB(L) 

100.0 

100.0 



vi !/11 ,nJifNifn7ffa 01tlv1 

3.4 
., 

"" c/ 0 

fll'J1!fl'Jl~'ttf1Will'Yfl.fl 
<a 

3.4.1 0 "" fll'J~l!'W'Wfll'J 

'UliJ'Vl llJ~-:J l~'Ul1'HJ'U!1Yirvi' flti'W'ifou'Vl'U\91 ~ln~ Ml'llfll '.il~'Ui1mh -:itl1i'.i1~'U ~l 'U1'U 2 m n u 

fit) 1foit1\ll::::fltl'U'\Jtl-:J 1m-:ifll'.i (Vln~ 0643389 \91::::l'Utltlfl, 1936712 l'\1'Wtl) llfl::::tt1m-wut1~ ~l'W'Viff\91::::1'U\91 fl 

l~t1-:i'hi' (0643302 \ll::::1'Utltlfl , 1936579 ll1'Wtl) llfl::::fJW.fll'Wtll 'hi'~u ~l'U1'U 1 m n u fit) J1m~1r1u'1m'.h u~-:i 

<Yin~ 0643389 \91::::iutitin, 1935859 rni'.lti) 1rlti1u~ 4 ~mfllJ 2565 <iu~ 3-5) ~-:im'.i1~uur1::::m'.i11m1::::tt 

,1u1~~ll'W'Ufll'.i\llllJlJl\91'.iil'W'lJtl-:J APHA-AWWA-WEF (Standard Methods for the Examination of Water 

and Wastewater ; 21 st 
edition, 2005) i-:il!fl~-:J lii'W\lll'.il-:ivi 3-7 

. ., 
ct ~ct " v , ~ct ~ G v v , o 

\ill'H:Jl'l 3-7 Ui;Y~.:J1fifll';ilf)1J\il1tltll'11fiill';i1!fl';il::::'111m::::fll';i';ifl\lll;l'ill't'l\il1tltll'1Ul 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

" ., ' fll'i!fl1.IVl'l0tlN 

"' "' '11-:J\llfl 

"' "' '1 "N\91fl 

"' "' '1 "N\llfl 

"' "' '11-:J\llfl 

"' "' '11-:J\llfl 

"' "' '11-:J\llfl 

M INING ENVIRONM ENT CONSULTANT CO .. LTD. 

., ., ' 
fll'j';jfl'lJllfill't'Wl'JOtlN 

,d 
l!'I/W'W 

, d 
l!'I/W'W 

,d 
l!'I/W'W 

,d 
l!'I/W'W 

,d 
l!'IIW'W 

l~llJ HCI 'ttt' pH<2 

l~lJ HN03 itt' pH<2 

l~lJ HN03 M pH<2 

"' '1 "' l\lllJ HN03 'y'j pH<2 

3-19 

-=ir,,-=t-=ir, (! 

11i11fl'fl:t:'tt 

- Electrometric 

- Nephelometric 

- Dried at l03- l 05 °C 

- Dried at I 03-105 °C 

- EDTA 

- Turbidimetric 

- Phenanthroline 

- AA-Direct 

- AA-Direct 

- AA-Hydride 
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,jlW\Jlil1iltnnn 
iiilin1i1::na'U'ZID~lfl•H011 (0643389, 1936712) 

li1tJL'WU06tiWnAoi::1'ulilm5u~ti ( 0643302, 19365 79) 

J1u1mE1u1'UJ1u61~ (0643389, 1935859) 
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3.4.2 
.,. ,! : 

f-H1fll'i1!rl'il~'ttflWfll'ViUl 
Q 

Q " ~ Q .Q ~ GJ iJ.Q a. 'l il.ct ~ dl ,n nm '.i 11ri '.i 1::; l1 fJ ru mvn.rnn~n.m'1::; fJ ru .n Trrw 1 i 'Pl ~'Um 11 ru nm m1-n·ru 'Y1 m -:in 1 '.i ,i l'U 1'U 3 

"' ilf.ll'U 
~ QJ.d ..cs .Q c1 ~Q.I d 

!l.Jtl1'U'Yl 4 \9J"1fil-J 2565 mrnf11Hl'.i1\l11ml:::l1f:Jf.Uill'l'l'Ul~.:J'Pll'.il.:J'Yl 3-8 1m::; 3-9 'PlllH11i'l.J 1m::; 

'.i1t1.:i1w:rnm'.i 11m 1::;11'l'Wmfif-.l'U1n~ 2 

A d : 
f.ll;lfllnlfl11::'ttt)W.fll'rt'Ul 

QJ c:l.c:f. A d 
vl'IIU'l'IV11 'Jil 'J!fl •n:::'tt 

ii ct. ii A IV 

'tt'Jfll'rt'Uflvl vllU'l'lf'IVl::'JUVlfl 

IUU-31~ 
QJ c:I c;f Q.I I 

'JU'l'llfllJVl'JtlfJN 4/10/65 4/10/65 

pH 

Turbidity 

7.8 

26. 1 

7.0 

275 

30 

75 

7.9 

2.82 

<5.0 

565 

190 

174 

5.5-9.0 5.0-9.0 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 

: mg/L Fe 

- -

::;so -

9,000 -

- -
- -
- -

Lead : mg/L Pb 

0.423 

<0.005 

<0.001 

0.001 

0.247 

<0.005 

<0.001 

0.001 

:::;0.2 :::;o.os 

Cadmium : mg/L Cd :::;0.03 :::;o.oos 

Arsenic : mg/L As :::;o.2s :::;0.01 

,h.n 1Jh1''V1 'h..1-d-:i 1ih..1 l1'.iel'U!"'Wvi' fiel'Uii;IU'Vl'U~ 1llfl~, 2565 
,, ,, f I 

mm§l'W
11 

: lJl'Pl'.iJl'U'Ul'Vl-:J~h ::;mveJeJmnn h -Nl'U 1h ::; mrYm::;m1-:iei~iin'Hmrn u'IJ'I.Jvi 2 vrn. 2539 

mm§l'W
21 

: lJl\91'.i~l'UfJW.ill'Wtl7N1~'U (1_h ::; u1'Vl~ 3) ·1.h ::; mfl'f!ru ::; m'.il..lnl'.i~-:i1n~ieJl.Jutt-:i'l!1~ ~'IJ'IJ~ 8 'W .fl'. 2537 

ttmm'l'i~ : ND: Not Detectable 

3.4.3 

mnm'.i11m1::;11rjf.Ufll'l'lll1'lmJuin'Pl::;mi'U'lltl.:J lfiHnl'.i 'l'l'l.J11 ihi1 pH , Total Suspended 

Solids , Total Dissolved Solids , Lead , Cadmium 1m::; Arsenic tlQ'l'Utnf.UCVllJl'Pl'.i!l'U~fll'H'U~ 1rlut11m 
'j/ 'j/ I I 

1ml'Jrnvil'J'I.Jfl'I.JlJl'Pl'.iil'W'\.hvi.:ivh::: rn1:rnunmn h.:i.:i1'U 'lh:::mfl'm:::'Yl'.i1.:J~'PlffTHmrn uu'l.Jvi 2 'l'l.fl'. 2539 

'ffll1'i'l.Jfil Turbidity , Total Hardness , Sulfate 1m::; Total Iron lJl'Pl'.iil'Ul:J.:Jll.ii~nll1'U~filH 

'l'Wff1'U'lltl.:Jf:Jf.U.fll'l'ltl1tt'1m'l'l'Ul'J~ ~l'Uvifl''Pl:::1'U'Pln!Ul'J.:JM 'l'l'l.J11 ijyj7 pH , Lead , 

Cadmium 1m::; Arsenic UQ'l'Utnf.UCVllJl'Pl'.i!l'U~flll1'U~ 1rlm.l1m1ml'Jrnvil'J'I.Jfl'I.Jl.Jl'Pl'.iil'Uf:Jf.U.fll'l'llll~1~'U 

('1.h ::: m'Yl~ 3) 'Plll..11.l'.i ::; mfl'fif.U:::mrnm'.i~.:JU1~aumni.:i'lfl~ UU'IJ~ 8 'l'l.fl' . 2537 fll'H'j'l.Jfil Turbidity, Total 

Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1m::; Total Iron l.Jl'Pl'.ill'UEJ.:Jllii~ 

O I \fl g/ 

m'Hu~m n 
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' .. 
e1 ~ d o G) ii~ G) ~ 

\rll'Hrt'l 3-9 f-!l;lfll'i\rl'nU11fl'Il~'tt flflA.fll\"iU11\rl~U1Ul~H>U\rli;llfll.J 2565 . . 
v q c:i. C 
,i'll'Ulll 'nil'J 1m1:: 'ti 

Q.I et cl <V ' 

'J'U'l'llfl'I.J\ll'Jtlfll<I 4/10/65 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.9 

0.94 

<5.0 

365 

144 

17 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 

:'.S600 

:'.S300 

:'.S 200 

:'.S 0.50 

:'.S 1,200 

:'.S 500 

:'.S 250 

:'.S 1.0 

:'.S 0.05 

'.S O.OJ 

:'.S 0.05 

Sulfate 

Total Iron : mg/L Fe 0.833 

<0.001 

<0.001 

0.003 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

~ei-:iii.Jihmi 

~ei-:iii.Jfomi 

~ei-:iii.Jiiuw Arsenic : mg/L As 

~m : 1i~'l1'Vl 1irii-:i 1Sut1'Hl'Wl~'W'l'l flfl'W'imrnu1P1 i1ti~ , 2565 

mm§jlll 1 
: lll\911jl'WfJt1J,fll'Vnhu1~1~~w,j~ li)fl ,h~mfl'm~'V111-:l~\9lffl'Ylm1l.l 'ij'lJ'l.J~ 12 'Vi.fl'. 2542 (mru~fll'YIU~~l'Yllll~fll.l) 

mvi~§i7'W
121 

: lll\9'11j l'WtJrui1Ttn11'!.J1~1~~1~'!.J11i1fl ,h~mr1m~m1-:1~\9lffl'Ylm1:1..1 'i11J'l.J~ 12 'W .fl'. 2542 (1nru~'e'l'4 !~:1Jt)'-:i'IJ'~) 

., 
3.4.4 tY1u~nfl111ir111~~r1w11Trru11~~uhu~e1t1fln1r1i.1 2565 

Cl Cl Cl 

'illnm111m1~ttfJ WflTvn.l1m~1'1~1in'J111~-:i 'Vl'l.J17 'l'Jf1i'lfu~\9171'il11i'l77~ttiiriwfh.Jlf1Wct1 

l.11\917!7'WfJWfll'Vlil1m~1fl~Hu1lnfl \9lll.l'l.h ~mr1m~m1-:it;i\9lff7'11mrn U'!J'!J~ 12 'VI .fl'. 2542 (~rnnm1 

i1li'lrl'W1f1~ 3) ~l~fll'Yl'W~lf1Wctlel'4!'1:I.Jtl-:iey~H !'Wfl1'W'\Jel-:i'ITTl.JlW Total Suspended Solids l.Jl\917jl'WV-:I 

itli~fll'Yl'W~fll H 

3.4.5 
., I 

_ ~ ,::t <::, ,! 0 G'j I ,::t I 0,S _Qf' <V 

fll'l!1J'ltl1U'YltllJ~flfll'l1!fl'll~'tt flWfll'Wt! 1 ! ti 'If 1~'YI~ lt! lJ 11lt! tH1J1l1llJt! 
Cl Cl 

'il 1f1rl'1f1U1 11'1 7 7::; l1 fl W i1 l'Vlil 1,J el i f1\9l ::; f1el'W '\J el .:JI fl 7.:J f117 ! 'W '1$1.:J ~ ~ l'W lJ 1 'il'W O .:J 'U'il ~ '!J'W 

(1$Jel'W\91'17i'lll 2565) 11fl~-:ii-:i1911n:i~ 3- I0 1rn::;nJ~ 3-6 V1u11 'Vlni'lfili'lfu~\9171'il11m1::; l.fijfi1elcitumwct1 
q 'U q cu 

l.Jl\917 i l'W ~fll'Yl'W~ 1rlm.l1m1m U'!Jl~U'!Jtl'I.Jl.Jl\91 7i l'Wil7vi'-:i~7 ::; '!J1Uelelf1'illf117.:J.:Jl'W \9lllltb::;mr1m~m1-:i 

ti\9lfll'Ylmrn U'!J'!J~ 2 'VI.fl' . 2539 (mflriu1n~ 3) u~ticii-:ih~\9lllll'll.:J li'IHnuitlnmnJ1:i t1ull11utltiin . 
' A' ,d ', ', ~ d d 'i g,/ :,' 9 o ~ 9 d g,/ 

\9l::;fltJ'Wtltlf1flfllU'Wtlf1'Vl'W'Vl !i'IHf117 !~Ul~~'\J l~ l.Jl'YW.:Jll\91 'lf'Wl 1'W'!Jtl~f1\9l::;fltl'W 1'Wf1UU~'Vlrnlfl'WVIH 
" 

'\J'W ri-:111 '.i 1vin! u t-:ii'l 7~1l'il ::; itl1n~ ~'1 m ::; Vl'IJ~ t1~-:i111~~tll.JfllU'Wtl f1 ~'W~lm-:imrn~t1ci1-:ii~ 

i u ri1u'\J ti ,:i,-¥ 1 m'Vlil u~ ~ l'W vi f!'\91 d'u \91 m ilU-:i M1 u '!f1-:i~ ~l'W l.Jl'il'W o-:iu'il ~'!J'W (l$Jtiu llJ mi'l ll 

2565) ui,-~-:ii-:i\91111-:i~ 3- 11 1m::;nJ~ 3-7 V1u11 vini'lfU~'l'17f11rn71'il11m1::;ttij fi1t1ciiumwct1m\91Hl'W 
CU q 'U 68 

r1wm'Vltl1~1~u (1h ::;1flV1~ 3) \9llllth::;mf!'r1w::;m11Jm 1i-:iu1~"'el1Jutt-:i'lf1~ U'!J'!J~ 8 'VI .fl' . 2537 . 
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rlrni' ur:itirn wn.i' 11mrn,u'1in'.h u~ -:i 'l 'W '!f1-:J~ ~nrn1 'il'W ii-:i u 'il ~tl''W (1$itJ'W \9J mfl :i.J 2565) 

mrn-:ii-:J\91Tn-:J~ 3-12 m'l~ iu~ 3-8 'W1J17 '}'Jni'!f'U~'l'llfll'rn'.i1'il11ml~l1ii~ltJQ°l'Wlf)W"l1:I.Jl\91'.i~l'Wr:JtlU17'Wl17 

rn~1"~Hu1infl \917:I.JU'.i~mfl'm~'Vl'.i1-:JfJ\9lffl'Ylmrn 'i11J1J~ 12 'W.fl'. 2542 (fllflN'W1n~ 3) ~1~nl'n'W~lnW"l1 

tll;f fo:i.Jey-:iir~ H i~t1'Vll-:J1J1'J,J'Vl~llif)1Jl~-:Jll1~~'0:I.J 11'1~'V17-:J im-:Jfll'.i'il~'l'llfll'.i~~\911:I.Jlal'.i~1-:JN'1fll'.i\91'.i1'il 

"' "'l ' • "' o cs i "I II) , .d 1JJ ii c:j ~I ii ~ 
11m1~'Y1 'WU\91'1~t]~fl1'1 171f)~N'1n'.i~'V11J'illf)fllrnll'W'W-:Jl'W'll'0-:J m-:imrnrn l:I.J l'Wtl'il~ l~lf)1Jlu'W'lltll_!'1'W'W~l'W 

11'1~'Yllll'W 1'V17-:JUti"'l'lJUty'Yll~ 'el 1 U°l 'WtJ'Wlfl\91 

' ., ' d, _ ~ d, Ct. cf o f V <i' ~ I d, I ~ ,.,Qf' V 

~l'nn1 3-10 llJ':i U1Jl't1U1JNtltn':im1 il11fl':il~'tlfl Wfll't'l'U 71Jtlvl fl~~fltl'U 11 tl-3 l flHtn':i l 'U'lf 1-3l'JN1'Ulllf,H1J ilil1J'U 

Q.I .c:I 4 IV I 

'J 'U'l'l lfl 1Jff:HH.I H 

'W(]1lfllfllJ 2562 

~,mllJ 2562 

'W(]1Jfllt'llJ 2563 

~mt'llJ 2563 

'W(]1Jfllt'llJ 2564 

~mt'llJ 2564 

'W(]1lfllt'llJ 2565 

~"1t'llJ 2565 

1Jl\11~,ll'U 

..; 
nm 

lll~':if l'U 

'tlmm'tl~ 

. . 
"" d mm nm 'Jil -.i lfl ·n ~ '11 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

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

7.7 

8.0 

7.6 

7.8 

7.7 

7.9 

7.6 

7.8 

5.5-9.0 

59.3 

10.5 

2. 16 

I 8.5 

2. 10 

2.12 

11.9 

26. 1 

Solids 

(mg/L) 

36.0 

3.4 

ND 

9.6 

<5.0 

<5.0 

6.7 

7.0 

Solids 

295 

190 

678 

448 

788 

512 

90 

275 

:'.S3,000 

(mg/L 

38 

44 

270 

16 

370 

155 

34 

30 

SOJ 

14.9 

4.38 

496 

205 

572 

408 

18 

75 

1.85 

0.156 

<0.005 

0.049 

0.090 

0.566 

0.209 

0.423 

0.020 

<0.005 

<0.005 

<0.005 

0.006 

0.007 

0.009 

<0.005 

:So.2 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

7,/ ,, I I 

:1.J1\Pl'.i~l'W'Ul'Vl-:J'Yh~rnt1tJtJn'iJ1n i H-:Jl'W U'.i~ fllfl'm ~'Vl'.i1-:JfJ\9lffl'Ylmrn 'i11Ju-n 2 w.fl'. 2539 

ND: Not Detectable 

<0.001 

<0.001 

<0.001 

0.0041 

<0.001 

<0.001 

0.002 

0.001 

:So.25 
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9 

8 -

7 -

6 -

5 -

4 -

2 -

0 

NTU 
600 
550 
500 
450 
400 
350 
300 
250 
200 
150 
100 
50 
0 

11 0 mg/L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.7 

'VUl.62 

59.3 

Rfl.62 

36 

Vl.tl. 62 

mmi m = 9.0 

8.0 

m 
mm m =s.s 

91.fl. 62 

10.S 

91.tl. 62 

3.4 

91.fl. 62 

i.1-:iifom1u . 
Ml ING ENV IRONMENT CONSULTA NT CO., LTO . 

7.6 

'l'Ul. 63 

2.1 6 

Vl .tl . 63 

ND 

Vl.tl . 63 

u,ll.,, miJounlffa li lfffl 

pH 

7.8 7.7 7.9 7.6 
7.8 

9Ul.63 lUl.64 l'l.fl.64 'l'Ul. 65 l'l.fl. 65 

Turbidity 

18.S 2. 10 2.12 11 .9 26.1 

91 .tl. 63 Vl.tl. 64 91.tl. 64 Vl.tl. 65 91.tl. 65 

Total Suspended Solids 

)Jlfl-,Jl'U ~50 mg/L 

9.6 6.7 7.0 <S.0 <S.0 

91.tl. 63 Vl.fl. 64 91.fl . 64 Vl.tl. 65 91 .tl . 65 
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v,tin miJB~S1'1PID Olt!A 

mg/L Total Dissolved Solids 
3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

_ _ _ _ _ _ _ _ _ _ mlllifl'll ~3,000 mg/L _____________________________________________________ . 

800 
600 
400 
200 

0 

'IU1.62 

mg/LCaco, 

400 

350 

300 

250 

200 

150 

100 
38 

50 

0 

'l'Ul .62 

mg/LSO4 
700 

600 

500 

400 

300 

200 

100 
14.9 

0 

YI.fl. 62 

Ill.fl. 62 

44 

Ill.fl. 62 

4.38 

l'l.fl . 62 

M INING ENVIRONM ENT CONSULTANT CO .• LTD. 

678 

'l'l.fl. 63 

270 

ft.fl. 63 

496 

YI .fl. 63 

788 

512 

Ill.fl . 63 'l'l,fl. 64 Ill.fl. 64 '\'I.fl. 65 Ill.fl . 65 

Total Hardness 
370 

155 

34 30 16 

l'l.fl.63 YI.fl . 64 l'l .fl . 64 YI .fl. 65 Ill .fl. 65 

Sulfate 

572 

408 

205 

75 

18 

mTilll -I I I 

Ill .fl. 63 YI.fl. 64 l'l .fl , 64 YI.fl. 65 Ill.fl. 65 
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20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

mg/L Fe 

1.85 

'fl.fl. 62 

mg/L Pb 

mg/L 

0.020 

lrTTTTT1 

Vt.fl. 62 

<0.001 

'11.fl . 62 

0.156 

Ill.fl . 62 

<0.005 

Ill.fl. 62 

<0.001 

Ill .fl. 62 

MININ G ENVIRONMENT CONSULTANT CO., LTD. 

<0.005 

'Vi .fl . 63 

<0.005 

Vt.fl. 63 

<0.001 

'11 .fl . 63 

Total Iron 

0.049 0.090 0.566 0.209 0.423 

Ill .fl . 63 'fl.fl. 64 Ill .fl. 64 'Vi.fl. 65 Ill .fl. 65 

Lead 

mm911-1 ~0.2 mg/L 

<0.005 0.006 0.007 0.009 <0.005 

Ill.fl. 63 '11.fl.64 l'l.fl . 64 '11.fl. 65 Ill .fl. 65 

Cadmium 

m111 ,911-1 ~0.03 mg/L 

<0.001 <0.001 <0.001 <0.001 <0.001 

l'l .fl . 63 '11 .fl .64 l'l.fl.64 '11.fl.65 l'l.fl . 65 
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mg/L As 
0.40 -

0.35 

0.30 -

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

<0.001 <0.001 

VU'i. 62 91.ti. 62 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

<0.001 

W.t1. 63 

Arsenic 

mmirn )>o.2s mg/L 

0.0041 <0.001 <0.001 0.002 0.001 

91.ti. 63 W.t1. 64 91.ti. 64 W.t1. 65 91.ti. 65 

' _,,. I 

1UYI 3-6 (liltl) 
'I.I 
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ov.c:laov , 
'J'U'Yllt)'U\l'l'J0tl1'1 

'Yltj'hlfllfllJ 2562 

~"1fllJ 2562 

'Yltj'hlfllfll.J 2563 

~"1fll.J 2563 

'Yltj'hlfllfll.J 2564 

~"1fll.J 2564 

'Yltj'hlfllfllJ 2565 

~~lfllJ 2565 

.,j 
nm 

.. 
ct _f':! .ct ~ d O " Cl, " oC). V Cl, G\91 

\;ll'H3't1 3-11 IU'H.l'Ul't1£J'mHltn'l\;l'nil11fl'l1~'11flW.fll'Vflfl'l11tll'Vf'U£J~ ~l'U't1ff(;l~1'U\;JfllilU3 !\;I • 
' , I q I <et _'f' v 

'U'll 1-3't1H 11-!1-Jlfh'IU iliJ'U 'U 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

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

7.9 

8.3 

7.8 

7.9 

7.6 

7.7 

7.8 

7.9 

2.74 

14.2 

0.93 

17.6 

ll.l 

228 

9.90 

2.82 

Solids 

(mg/L) 

3.2 

9.6 

1.6 

8.4 

6.7 

83 .0 

<5.0 

<5.0 

Solids 

310 

264 

276 

4 14 

244 

2 14 

11 6 

565 

(mg/L 

105 

128 

85 

75 

42 

40 

34 

190 

SO,J 

22.9 

42.7 

33.4 

87.9 

39. l 

50 

18 

174 

0.239 

0.346 

0. l27 

0.235 

0.142 

6.52 

0.1 33 

0.247 

0.009 

<0.005 

0.006 

0.005 

0.007 

0.008 

0.009 

<0.005 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.0042 

0.008 

0.0048 

<0.001 

0.001 

0.001 

0.001 

5.0-9.0 ~ 0.05 ~0.005 ~0.01 

'U~'hl'\11 IJJii-:.i l~'U l 1 'H)'I-H"'\.fY1 f1tl'U'lf~ll'l'l'U, 'illf1~ , 2565 

m~ '.iJ l'UtJflrnwni1~1~'U (1h~1fl'l'l~ 3) 1.h~mfl't1ru~mrnm'.i~-:.i111~utt1:1J1111-:.i'lf1~ ll'lJ'l.J~ 8 

'VU1. 2537 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

300 

250 

200 

150 

100 

50 

0 

NTU 

100 mg/L 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.9 

'IUl.62 

2.74 

'l'Ul.62 

fl .ti. 62 

iJW11il'I..I = 9.0 

8.3 

m 

91.fl. 62 

14.2 

fl.ti. 62 

9.6 

fl.ti . 62 

pH 

7.8 7.9 
7.6 

'IUl.63 fl.fl. 63 'l'Lfl.64 

Turbidity 

17.6 II.I 
0.93 

Vi.ti. 63 fl.ti. 63 'l'l.ti . 64 

Total Suspended Solids 

8.4 6.7 
1.6 

fl.ti. 63 fl.fl . 63 VI. ti. 64 

' ~ 

v,1111111iJ0~1mlflD 01ffo;i 

7.7 7.8 

fl.fl. 64 'Vi.fl. 65 fl.fl. 65 

228 

9.90 2.82 

fl .ti. 64 fl.fl. 65 fl.ti. 65 

83.0 

<5.0 <5.0 

fl.ti. 64 fl .ti. 65 fl.ti. 65 

- 1.e:1. ,.J - ~ Ci ~ d O ii q ii .q V ct 61 ii 
'i u'YI 3-7 nnn !lJ'j U1Jl'Yl£J1JU tf Yl.:lfH'ifll 'j m1 il11 m,~ 11 flo.lill'Vn! l'Yf 1tll 'VfU£JYI YI l'U'Ylff VI~ 1'U VI fl! 'ilEJ.:l I VI .. . 
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800 mg/L 

700 

600 

500 -
400 -
300 

200 

100 

0 

310 

'VI.fl. 62 

mg/LCaCO
3 

400 

360 

320 

280 

240 

200 

160 
105 

120 

80 

40 

0 

'VI.fl . 62 

mg/LSO4 
200 

180 

160 

140 

120 

100 

80 

60 

40 22.9 

20 

0 

'l'l.fl. 62 

264 

Ill.fl. 62 

128 

111.fl.62 

42.7 

111.fl.62 

M INING ENVIRONMENT CONSULTANT CO., LTD. 

276 

l 
l 

'VI.fl . 63 

85 

'l'l .fl. 63 

33.4 

'l'l.fl. 63 

viH"n miJB4lm1na 01ff1>1 

Total Dissolved Solids 

565 

414 

244 
214 

I 
116 

I m 
Ill.fl . 63 'VI.fl. 64 Ill .fl. 64 'VI.fl. 65 Ill .fl. 65 

Total Hardness 

190 

75 

Ill.fl. 63 'l'l.fl. 64 111.fl.64 'l'l .fl. 65 Ill.fl. 65 

Sulfate 

174 

87.9 

so 
39.1 

18 

111.fl.63 'l'l.fl. 64 111.fl.64 'l'l.fl. 65 111.fl.65 

' 
- I"' ' 'iu'YI 3-7 (~tl) .. 

3-30 
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v;11n milo~11117,ra 1i1ni;i 

10 
mg/L Fe Total Iron 

9 

8 

7 
6.52 

6 

5 

4 

3 

2 

0.239 0.346 0.127 0.235 0.142 0.133 0.247 

0 

't'Lfl.62 9l .fl. 62 'ri.fl . 63 9l.fl. 63 'ri .fl . 64 9l.fl. 64 'ri .fl. 65 9l .fl . 65 

mg/L Pb Lead 

0.06 

mm9rn >0.05 mg/L 

0.04 

0 .02 

0.009 
0.007 0.008 0.009 

0.006 

0 .00 

ft.fl . 62 9l.fl. 62 'l't.fl. 63 (;1.fl.63 ft.fl. 64 9l .fl . 64 ft.fl. 65 9l.fl. 65 

o.ootg/L Cd Cadmium 

m9l19rn >o.005 mg/L 
0 .005 

0.004 

0 .003 

0.002 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

0.00 1 

0.000 

'l'Ul .62 91 .fl. 62 l1.fl . 63 91 .fl. 63 \1 .fl. 64 91 .fl. 64 'l'l .fl. 65 91.fl. 65 
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mg/LAs 
0.020 

0.01 8 

0.016 

0.014 

0.01 2 

Arsen ic 

mm9rn :>0.01 mg/L 

0.010 --- -- ------ ------ -----n]~-------------------------------------------------
0.008 

0.006 

0.004 

0.002 

0.000 

Vi.fl.62 

0.0042 

91.fl. 62 

M INING ENV IRONMENT CONSULTANT CO .. LTD. 

0.0048 

<0.001 

91.fl . 63 l1.fl. 64 

' _... ' 
J'U'YI 3-7 (Vltl) 

3-32 

0.001 0.001 0.001 

91.fl. 64 Vi.fl. 65 91.fl. 65 
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~ ' 
"" _ I';! "" ,. d o ii iJ 'I 1 "" 1 <ci _'f v 

Yll'Hl'YI 3-12 IU'n.11Jl'YltJmnttn'i~''fl{)11fl'il:::'ttfltuill'YfU11Jl~ltUJ lU 111~-l IU'lf1-l'YIH1ln.Jlfl-lu{)fl1.JU . . 
... , 

NiHll 'ivl'nil 'Jlfl 'il::'tt 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 
cv.eiacv , 
'J'l-lfllf)1Jvl '.HltlH (NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L Cd) (mg/L As) 

'VH]1lfllfl:IJ 2562 

~'ftlfl:IJ 2562 

VH]1lfllfl:IJ 2563 

~'1lfl:IJ 2563 

VH]1lfllfl:IJ 2564 

~'ftlfl:IJ 2564 

VH]1lfllfl:IJ 2565 

~'ft lfl:IJ 2565 

7.6 

9.0 

8.0 

7.9 

7.8 

7.7 

7.6 

7.9 

0.20 

2.23 

0.14 

I. II 

1.46 

1.01 

2.37 

0.94 

Solids 

(mg/L) 

0.4 

2.4 

1.0 

<5.0 

5.3 

<5.0 

<5.0 

<5.0 

Solids 

380 

560 

676 

720 

580 

6 10 

570 

365 

(mg/L 

185 

130 

2 10 

110 

305 

205 

260 

144 

SO.,) 

20.7 0.936 0.016 

9.28 0.151 <0.005 

22. 1 <0.005 <0.005 

27.4 0.107 <0.005 

31.7 0.042 0.006 

38 0.023 <0.005 

28 0.114 0.005 

17 0.833 <0.00 I 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.001 

<0.001 

<0.001 

7.0-8.5 5 ~600 1,Hlmtt 

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

'¾ d 91 ~I ., .d 
1Jl~'iFUfJWfll'YfU11.J1~1i:1'Yli'lfm flfl ·1.h::: mffm ::: V1'i1 ·HJ~ffl'nmn1 'ilU'IJ'YI 12 Vl.ff. 2542 

r1 o d 
(mru "VI m11u~V1111 m ::; ft:iJ) 

m~'ii l'UfJWflwnl 1rn~,r1~ii'u1 1m1 1.h:::mffm::: V1'i1·HJ~m11mrn 'il'lJU~ 12 VI .ff . 2542 

(mru Cl'ltl'\.J fo u t1' -l ey~) 

ND: Not Detectable 

0.0013 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.002 

0.003 

~0.05 
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10 

9 
.... ~•.~'.'.'.t'~'. '.'.7.?:! ... .. .. ... ?.0 
.. .. !!)!'!UH{1!::.t ~ ...... . 

7.6 

ft.A. 62 J;J.A. 62 

20_0 NT~ .••.. ,.rn,9 n'_ ll l - .20 •..• ..• 

15.0 

10.0 

5.0 

0.0 

mg/L 

10.0 

8.0 

6.0 

4,0 

2.0 

0.0 

2.23 

0.20 

'l'l .fl. 62 fl.fl. 62 

f U l. 62 J;l.fl. 62 

8.0 

11.fl.63 

0. 14 

'l'l .fl . 63 

f l.fl . 63 

pH 

7.9 7.8 7.7 7.6 7.9 

J;J.A. 63 l'Ul. 64 J;J.A. 64 'l'Ul.65 J;J.A. 65 

Turbidity 

2.37 

J;l.fl. 63 'l'l.fl. 64 J;l.fl. 64 'l'l.fl . 65 fl .fl. 65 

Total Suspended Solids 

<S.O 5.3 <5.0 <5.0 <5.0 

fl .A. 63 11 .A. 64 J;l.fl . 64 fl .fl . 65 fl .fl . 65 

·n.l~ 3-8 mwhmu111nt11Jllil'vl-:Jf.lilfll'JYl'l1il11fl'll~~flWill't'IJ1111mil'Ul\.n'.h11v1-:J'1i1-:J~Hl'U1.JlO-:JUilil'U'U " . . 
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1,200 m~~ .... ~'.'.~.~'-'.'.'. '.''. .'!:.!::?.~ ...... 
1,100 

1,000 

900 

800 

700 

600 

500 

400 

JOO 

200 

100 

Vt.fl. 62 111.11. 62 

400.00 

300.00 

200.00 

100.00 

0.00 

mg/L SO, 

Vt.fl . 62 1'1.fl. 62 

mri11rn 111 :12so 
250.00 ...................... ...... .. . 

200.00 

150.00 

100.00 

50.00 

0.00 

Vi.fl . 62 

mg/L F'e 
5.00 

4.00 

"""'"' 121 >1.0 
mm9111 111 >o.s 

0.936 

1'1.fl. 62 

3.00 

2.00 

1.00 

0.00 

...... . . ...... ......... 0.151 

Vi.fl. 62 1'1.fl. 62 

M INING ENVIRONM ENT CONSULTANT CO., LTD. 

676 

Vt .fl. 63 

Vt.11. 63 

Vt.fl. 63 

<0.005 

11.fl. 63 

Total Dissolved Solids 

720 

1'1.fl. 63 Vi.fl. 64 1'1.fl.64 Vi.fl. 65 1'1.fl. 65 

Total Hardness 

305 
260 

1'1.fl. 63 Vi .fl . 64 1'1.fl. 64 Vi.fl. 65 1'1.fl.65 

Sulfate 

38 

1'1.fl. 63 Vi.fl. 64 1'1.fl. 64 Vi.fl. 65 1'1.fl. 65 

Total Iron 

0.833 

0.107 0.042 0.023 0.114 

1'1.fl. 63 Vi.fl. 64 1'1.fl.64 Vi.fl. 65 1'1.fl. 65 
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mg/L Pb 

~'"'I,,. 121 :>o.os 

0.016 

lUl.62 

mg/LCd 
5.0 

4.0 

3.0 

2.0 

<0.005 

111 .fl . 62 

1.0 lllmflll fl f :>0.01 

0.0 

mg/L As 

5.0 

4.0 

3.0 

2.0 

<0.001 

ft.11. 62 
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Mining Environment Consultant Co., Ltd. 
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22/35 'lfmm1~L't'l'l'ln1"r11 7 uvn 4 (U1'14ff1'14TI'111) u'IJ1~i'T111.nn L'llfl1J1~n:u n1~m'l'l1J'll1'14tn 10240 

1mi'l'ln 0-2187-0908, 081-6573909 1mll'11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 084/2565 

October12,2022 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~\l.Gl::!l!l..:1713.J (TSP) 

24 Hours Average 

~\l.Gl::!l!l"'JJ\l.1'1L~n (PM-10) 

24 Hours Average 

Uili'Yl LV1i'.ieh'l1i171f'lfl ,i1n~ 1h::mlUJ~7Lfl'llfl 32145/16051 
0 I O Cl,., Cl,; Q,; A ' 

ml.Jfll.JEl'YlEh'I El1L11El'Y1El..:ILL~'l,l,'l)'l,I, ,J..:IV\1~El~7~~n 

uinmU1'1,1,U1LL~..:i 

October 1-4, 2022 

October 7, 2022 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result21 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

1-2/10/2022 2-3/10/2022 3-4/10/2022 

mg/m3 High-Volume Air 0.166 0.189 0.185 0.330 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.062 0.073 0.070 0.120 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

I 

I 
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CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22/35 'l!!lun1~L,wm1or1, 7 L1un 4 (U114ff114TI'l!1) L1'!J1~~1"111.nn L'llflm~n=u n1~m'l'l1J'll114f17 10240 

h11i'l'l,i' 0.2181--0908, 081-6573909 L'Yl'ffl17 0.2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

0 I O __, .... .... ilDlo .. 

mu~u el'Yl el-:1 el1 Lfl el'Yl el-:1 LLL,'\l,'l)\I, ,l,3V\1vi el~Wl~TI 

u1L 1 mt 1-:i L1ui.1,u1\I.L'll1in 

October 1-4, 2022 

October 7, 2022 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 085/2565 

October 12, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

1-2/10/2022 2-3/10/2022 3-4/10/2022 

quL'l::EJEhl1111 (TSP) mg/m3 High-Volume Air 0.177 0.196 0.189 0.330 

24 Hours Average Sampler/Gravimetric 

q'U.L'l::EJEJ'1'll'U.1~Lln (PM-10) mg/m3 High-Volume PM-10 Air 0.068 0.077 0.072 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

A"-'1..: ~"1 t, 6' ""' 6'o"-' u 11¾fl 3J "" Lil" n ·H:, "LaJ wn A el t-b611,HL fl 'l-b(Jl ;n n ~ 
22/35 'llmm1~mvm7't11 7 LLtm 4 (D1\4Wl\4TI'!!1) L1.'111~'1i'1,11nn L'll91l.rnn:il n1~mvnJ'1'1114m 10240 

1mi~,I' 0-2187-0908, 081 -6573909 hm~-11 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

U~lf'YI L'V\llel~1i171f'la ,i1nwi 1.h::'Yl1Ul.J~7L&l"llri 32145/16051 
0 I O Q,., ... .... A tf 

muaue1Y1e1~ eJ1LfleJ'YleJ~UL'i'U"llU ,1~V11~e1mwi~n 

u~nru.h~ h.i~U"llel~ 1m~m,-

October 1-4, 2022 

October 7, 2022 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 086/2565 

October12,2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard1
' 

1-2/10/2022 2-3/10/2022 3-4/10/2022 

~ll.lil::1lEhl713J (TSP) mg/m3 High-Volume Air 0.175 0.203 0.199 

24 Hours Average Sampler/Gravimetric 

~ua::ml'1,Jll.1'1L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.067 0.078 0.075 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 
ui-»YI laJti\l L~"1T'Hl,..,L3J"t1 Ael,..,611,HL'Yl"Gl ,hn~ 
22/35 '!f!lun1~mv;n7'1'11 7 u.un 4 (U11.IW'l1.ITI'l!1) u.'IJ1~~1~mn L'IJ9\1l1~n:t! n1~mv;~~11.1m 10240 

tmtim.f 0-2187-0908, 081-6573909 hriw11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax [db(A)] 

TEST REPORT 

TEST NO. 

REPORT DATE 

1J7,;'Yl L'Vli'.i8-.lli1,.Lfl~ ,hn~ 1h::m1,1,ui;m~'llr132145/16051 
A 1 A A A .d I t,, 

L'V\3J8-.lLL,.'V\'l,l,8'i'IITT'Vlm,-3J'lf'l,l,'i'l'V\'l,l,'Yl,.1tJ LVrnB'i'IITT'Vlm,:1Jnm~·,1-.l 
' ' 0 I O Q., ca., CV A f( 

'i111J~1J8'Y18-.l 81L118'Y18-.lLLR'l,l,'lJ'l,I, ,J-.l'V11'i1El'i1,-'i'l'ilt1 • 
October 1-4, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1JiL1t11.'U11.IU1LLfl~ 

(;lnt1~fl911111fl 0643389E, 1935859N) 

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

1-2 flil1flll 2565 2-3 flil1flll 2565 3-4 91 i11flll 2565 • • . 
59.7 59.7 59.9 
54.4 54.8 55.6 
54.3 54.6 55.3 
53.8 54.4 55.0 
53.2 53.6 54.7 
52.8 52.4 54.5 
50.3 51.8 53.0 
48.0 49.6 51.7 
47.4 49.2 51.1 
45.2 47.0 48.4 
44.1 45.2 46.6 
43.5 44.0 44.4 
43.2 43 .7 44.2 
43.0 43.2 43.8 
43.3 43.7 44.0 
47.2 47.3 47.6 
55.0 55.2 55.3 
55.3 55.5 55.7 
56.0 55.8 56.1 
59.3 59.4 59.5 
59.6 59.7 59.9 
60.0 60.1 60.2 
60.3 60.4 60.6 
60.0 60.2 60.4 
55.5 55.6 56.0 
88.3 88.5 88.7 

Remark: 1. 11 lJ1fl7!1\n::ilJbff!J,l1flUlf11tl tl1::mflflnL::m7lJn17~,lLL1fli!llJ bb'l'\,l'Jl1qj O.UlJf115 Vi.fl . 2540 

2 . 21 'l-fo,1tlnu1im1i1,1i'l4ff1\4,i1nfl lJ il fl!l 'Wlli'lbLflWYl Lil'JJ'Yl:: LU!J\4 1-241 
,lJ • ., 

Noise 065/2565 

October 12, 2022 

Stanclardl/ 

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

-
-

-
-
-
-

-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
..,....,1,.: i;:'1 g,, ~ ._. ~oo.., 

U'iM-'n 3J \.b'1 L el \.b L'l 'Hl \.b LaJ \.b 'n fl el \.b1$iUL 'n \.b(;) ;:n n ~ 
22/35 'l!il!Jn1~L"nYm7't11 7 u.tm 4 (U1'1-1Wl'I-ITI'l!1) U.'IJ1~~1"111nn L'llftl.J1~n:i1 n1~mvnrn1"1-1m 10240 

1mfi'Yi'1 0-2187-0908, 081-6573909 LmffTl 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax rdb(A)l 

lJ7~YI L'V\1J0'1n7,-1fla ,i1n@l 1h::Y11\l.1J@ma'JJ~ 32145/16051 
A I A A A .di I 1,1 

L 'V\"0'1 LL ,-v,\l,E)@lITT'V\ m,-U"l1\l,@l'V\\I, m1 [J L vrn fl@lITT'V\ m,-"n OITT1'1 • • 
0 I O ._. CL,, .... A ' 

911lJfllJO'r10'1 01L110'r10'1LLff\l.'JJ\I. ,J'1'V\1@l0m@l@ltl • 
October 1-4, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1J;L10Llrn,u-uu1'UL'IJ1ffn 

(~lltl';jflfl'l1';11ft 0645582E, 1937596N) 

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

1-2 tUl1fllJ 2565 2-3 tlft1flll 2565 3-4 fl ft1flll 2565 • • • 
56,9 57.3 57.4 
56.3 57.0 57.2 
56.0 56.7 57.0 
55.7 56.2 56.7 
55.4 55.8 56.4 
55.0 55.3 55.8 
53.2 53.7 54.3 
53.0 53.2 53.7 
49 .3 49.4 50.3 
47.4 47.8 49.9 
45.5 46.0 47.7 
44.2 44.6 45.8 
43 .6 44.0 45.4 
43 .2 43.6 45.0 
43 .0 43.2 44.2 
42 .6 42.8 44.0 
53.2 53.7 53.8 
54.4 54.8 55.1 
55.2 55.3 55.8 
56.0 56.2 56.7 
56.3 56.7 57.1 
56.6 57.2 57.3 
57.0 57.4 57.5 
57.2 57.1 57.2 
54.1 54.5 54.8 
91.6 92.0 92.4 

Remark: 1. 11 lJ1911!7'ln::irn(fo-,11flufi\,tJ tl7::n1flfltll.::n77lln17~-.lLL1fliullLL~-.l'll1qj uuurl 15 Vi .fl . 2540 

2. 21 ~fo:itl~u1imi-i1-.1~ '1-Ui1u,i1ntl lJ~ flu'l4'ii~LLtl\4fl Lft'IJ'Yl::LUtJ\4 1-241 

Noise 066/2565 

October12,2022 

Standardl/ 

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

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

/ 



Mining Environment Consultant Co., Ltd. 
""""'1...: G.°\of !I; e' Q, e'O"-' 

'l.J"iti-YI 3J'M," Lel'M, L""J"iel'M>L3J'M,YI Ae>WifiHL Yl'M,(;l ;nn<;1 
22/35 'll!lun-1~m·1•m;'fn 7 u.un 4 {U714ff114T1'1!7) U.'IJ1~\11'1'11.J1n L'IJfllJ7~n:D n;~LY1~1.J'l'l714fl'l 10240 

tmi~fi' 0-2187-0908, 081 -6573909 1mff17 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p .m- 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:05 p.m 
05:00 p .m - 06:00 p .m 
06:00 p .m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11:00 p .m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01 :00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 94:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a.m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11 :00 a.m 
11 :00 a.m- 12:00 p.m 
12:00 p .m- 01 :00 p.m 
24 Hours Measured2/ 

Lmax [ db(A)] 

TEST REPORT 

TEST NO. 

REPORT DATE 

l.J7li'YI L'Vlihl,'.11i77Lfrn ~1nil 1.h::'Y11'1..1Ji!7Lt'l'll~ 32145/16051 
A •• - • "4 ' .., 

L'V\3JEl,'.ILL7'V\'I..El~ITT'Vlm73J'.lf'l..il'V\'l..'Yl71U LVlEJEl~ITT'Vlm73JnElR71,'.1 • • 
0 I o ._,, Q., ._,, ,IDt, I' 

ml.Jt-11.JEl'YIEl,'.I El1LflEl'YIEl,'.ILLR'l..'lJ'I.. ,l,'.l'V\1i!Elmil~Cl • 
October 1-4, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u;11mh~ w~wua~ lfl1~m, 

(vinfl'lltlfl11\11fl 0642827E, 1936558N) 

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

1-2 tlft1flll 2565 2-3 tlft1fllJ 2565 3-4 tl ft1flll 2565 • • • 
68.2 68.4 68.6 
67.5 68.2 68.4 
66.1 67.8 68.0 
65.7 66.3 67.7 
64.5 65.1 67.3 
50.1 50.6 51.2 
46.9 48.0 50.5 
45.4 45.7 49.0 
45.0 45.4 46 .8 
44.2 44.8 45.7 
44.0 44.6 45.6 
45.2 45.8 45.8 
45.6 46.1 46.1 
45.8 46.3 46.5 
46.2 46.5 46 .7 
46 .6 51.0 52.7 
46.8 51.4 53.0 
53.7 54.8 57.3 
67.2 67.6 67.8 
67.4 67.8 68.1 
67.7 68.0 68.5 
68.0 68.4 68.7 
68.2 68.7 68.9 
68.0 68.2 68.4 
63.9 64.5 64.9 
102.3 103.0 103.3 

Noise 067 /2565 

October12,2022 

Standardl/ 

-
-
-
-
-
-

-
-

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

-
-
-
-

70.0 
115.0 

Remark: 1. 11 lJ1m1n-u.t111JfllJ1::irniiu-.1LLi1::t111lJifuw.:1-nt1'14'1l7nmi-,h~iitl..i~u .nll1h::mflm::m1-.1'Yl7Vi!J1mlfnll"lf1~Lrn::~-.1LL1flitlll 1.h::mfl 
a • 

A - ..I -TI"lfn'll'll1'U.L1JnWJ 1'U.'Yl 29 li'U.11flll 2548 
' 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
1Ji-,;n 13.1~'1 Li\-li1THl\-liLaJ\-li't1 Ail\-li11iHLfl\-li<Jf \1111~ 
22/35 'l!Ot1n1~mvm1on1 7 uun 4 (U7'""'1'"TI'lf7) U'!l1~111mnn L'!Jfltmn:il n1~L'YIVilJ'll1'"m 10240 

1miv,,i' 0-2187-0908, 081 -6573909 1mff1i- 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 021/2565 

October 12, 2022 

CUSTOMER NAME 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

1J7,;'Yl L'Vlliehlli17Lfl~ ,i1n~ 1.h::muu~,L~'JJ~ 32145/16051 
0 IO IV ... O.., A~ 

mu~lJEl'Ylehl El1L11El'Y1El-3LLRU'JJU ,J-3'V\1~El@n~~ri • 
1J7L 1 nl.1J1UL~ElU 71l!J-1'171J1Uth LL~-l~i-3 El ULn tf Lfi t..1-3~ ff~ 

:., 'IJ • 

October 1 , 2022 

17.00 '"· 

MiniMate DS-077 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 41 47 37 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.256 0.383 0.256 

PEAK DISPLACEMENT (mm) 11 0.00029 0.00117 0.00018 

PEAK VECTOR SUM (mm/sec) 11 0.462 

AIR PRESSURE dB(L) 11 100.0 

TRIGGER11 VERTICAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 
i=:.o ...,.4,-., ca.!, d .d: ~ .cil1~1 

(mm1nTrnU'Ylnfl17::~1Jm13Jff'\.l,ff::L'Y1ElUL:IJEli11113JL71El1t111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1~-3LL~ 0.254 mm/s) 

Remark: 11 Analyzed Sample by Blue Consultant Limited Partnership Registered Lab No. 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A"-' 1..: ~ 1 !I, t{ "-' tfo "-' 

'lJ "i ti-YI 3J 'M,'1 Lil 'M, 'J "i el 'M, L 3J 'M, YI A el 'M, 61S a LL YI 'M, GI v 1 fl lPl 
22/35 'l!!l!Jn;~lt1Vm7't'11 7 111J n 4 (U1\l.tnwn1n ) 11'111~\11'11mn l'llfllrnn:il n1~1'Y1Vi>J'll1\l.fl, 10240 

1mti'Yifi' 0-2187-0908, 081-6573909 1mwn 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1J1~'Yl L'Vl~eh'l1i111~fl ,hn~ 1h::'Y11Ul.Jli11Lfl"ll~ 32145/16051 
0 IO Cl;Q,,,,CI; .cri.c' 

'inlJfllJO'YIO,l 01 L110'YIO,lLLRU"lJU ,l,l'V\1~0~1~~C'I 

tloin~::nou"1Jo,3 Lm,3m1 

October 10, 2022 

October 11 - 18, 2022 

Grab 

' 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electro metric 7.8 

NTU Nephelometric 26.1 

mg/L Dried at 103-105 ° C 7.0 

mg/L Dried at 103-105 ° C 275 

mg/L CaC03 EDTA 30 

mg/L S04 Turbidimetric 75 

mg/L Fe Phenanthroline 0.423 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.001 

Remark: 11 m~1~1'"J1-rf,ifb::u1tJEJE1 m 1nh,hnl41.h::m flm::m1,iEJ~ITTV1m·n J uuu~ 2 Yi.fl. 2539 
"' ' 

21 ~El'1U~1J1im11J7~'Yl La'U,117EIUL~l4fl LLEIU~ LrnlJEl71~El~ ~111~ LGl"lJ'Yl::LUtJ'\4 1-029 

Lab-W 057/2565 

October 21, 2022 

October 4, 2022 

9:00 A.M. 

Clear 

Standard11 

5.5-9.0 

-
::;so 

:::;3,000 

-
-

-

3).2 

3).03 

3).25 

Chomparechate Chantavebqon #• 1 

-

1'\'"! 
TECHNICIAN MANAGER 



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

lJ"iM-YI 3J"'1 Lel" L'l"iel"L3J"YI ~ el"sifiHL Yl"GI ';)10@1 
22/35 'l!!lvn1~mvm7'1'11 7 uvn 4 (U1'U.ITT'U.TI'l!1) u'!l1~111~111n L'll91lJ1~n:i1 n1~L'Yl'l'OJ~1-u.m 10240 

1mivnf 0-21 87-0908, 081-6573909 1mff1'l' 0-21 87-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

uilf'Yl L'Vliia.,,1r1,-1flfl ,hn.i 1.h::m"U.ui11"Lfl'llrl 3214511so51 
0 I O Cl, .... .... A ~ 

mtJfltJ El'Yl El'1 El1 L/1 El'Yl El'1 LLR'U.'ll'U. ,J.J'V\1,i Elm""" 

'IK1mV-1itt.1i1 i1i1,fiflil::1i1,ilm~u"M 

October 10, 2022 

October 11 - 18, 2022 

Grab 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result
21 

- Electrometric 7.9 

NTU Nephelometric 2.82 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 565 

mg/L CaCO3 EDTA 190 

mg/L SO4 Turbidimetric 174 

mg/L Fe Phenanthroline 0.247 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.001 

Lab-W 058/2565 

October 21, 2022 

October 4, 2022 

9:30 A.M. 

Clear 

Standard1
' 

5.0-9.0 

-
-

-
-

-

-

3).05 

3).005 

3).01 

Remark: 11 m~1j1'14~rnmvni'1t:h~'" (1.h::Ln'Ylfi 3) 1h::mfl~rn::m111m1~'1LL1~imJLL'Vl'1"117~ ,uTufi 8 -w.fl. 2537 

21 io-,1tl~u1im1 u1~'Yl Lfl'14L11El'l4L~m, LLEJWil LL~lJEJTI~El~ "\1111~ L~'ll'Yl::LUt.1'14 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

d 



22/35 '!5El!Jn1~LYl~n7'l'l1 7 U!Jn 4 (l.JTUll"l\lTI'l!1) U'IJ1~~1'1'11J1n L'llfllJ1~n:il n1~LYl~IJ'l'\1\lfl1 10240 

1mi~n' 0-2181-0908, 081-s573909 1mITT, 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

Remark: 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

u~~'Yl L~ii eh'l1i11Lflfl ~1nc;i 1.h::miuTc;ii-Lfl'll~ 32145/16051 

~1UflUEl'YlEh'I el1Lf1El'Y1El'1LL~'l,l,'JJ'l,I, ,J,'IW)'i1El'i11~'iltl 

ii1U1mfl1f1utl1LL'il'1 

October 10, 2022 

October 11 - 18, 2022 

Grab 

Unit Method of Analysis 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaC03 EDTA 

mg/L S04 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result21 Standard11 

7.9 7.0-8.5 

0.94 5 

<5.0 -

365 '.S$00 

144 :::;300 

17 900 

0.833 :S0.50 

<0.001 'iio.,:i,3-iihGlu 

<0.001 'iio,1,3-1£iLGl!.J 

0.003 'iio,1,3-liirnu 

Lab-W 059/2565 

October 21, 2022 

October 4, 2022 

10:00 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-
:::;1,200 

:S500 

:S250 

:::;1 .0 

:SQ.05 

:9).01 

:9).05 

.. nu! 
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" .-.------MINiNG ENVIRONMENT CONSULTANT ro LTD .., ., . ... 

' 
,.nA1~1'UfJW.fl1ns1mfli,.m1,mmt1lRnn11tJ 

- ·-ft11il30 ! i'lUJ./1. ft11~0 8 fiUJ./1 flllilD!I :24 fibl./1 I cl 4 

flll'ilQ!J l iJ * flllil&lD 1 IA8U 
Cfl'H.IQffl,I )fifll"iA'l'l1l 'lA mgtm' ppm mglm' ppm mwml ppm µg/ml ppm mg/ml ppm 

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

! Infrared Detection 
·I Nrtrogen Dioxide CN02 > 0.32 0.17 - - - - Chemiluminescence - - - -

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

. Total Suspended 

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

I Volume 

Particulat.e Matter - - I - - 0.12 - - - o.os - Gravimetric-High 

< l Omicrons (PM-10) 

I 
I. Volume 

I Ozooe (03) 0.20 0.10 
j· 

- - - Chemiluminescence - - - . - -I I 
I 

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

Spectrometer I I 

~ . . 
,iin : 'U1::fllf!'f1W::fln11fl~':i"ff-:SU1fl~El1J1!\1-:S'M1fl ~'Ll'lJii 24 'YUi'. 2547 

'li2.Jltll't19,! : * ~11.~alJL':'UlfltUPl 

: ' "" C'J • ,=d .., ..,, a 
l'l1fl11lJL'UlJ'll'W'U6-:ln1'1ffll'l-r:JWYlfl111Jfl'W l 111Wlfllfl' ~~'t1,t!1l 25 6-:11'!11'Jf?l1'Jftlff 

....... , ... ~ 



..... -------N!lNING ENVIRONMENT CONSULTAN7 CO.,LTD. --------. 

1::il'lllmJ..i [dB(A)) 

I. 1:;~1JLihJ-:i~-:!f!~ (Lm,) < 115 l 
' 

2. 1::~1JLfft1-:in;i~t1 24~111s. (]~cq.14 hrs.) < 70 I 
-'------- ----'----___________ j 

., 
Q.I O 4 Cit. 

'll'Urlfl'U fll1Yl1n1lJfls1'11\. tnSfll't'l'U~lJlrl'l§l'U I 

(Maximum Sound Level, Lm:..-:) 
-

(Equivalent Sound Level, L
0
q.24 hr, .) 

-+------------< 
1:;~rnnv-m;i~v 8 411m 

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

Ci - 1 CV C11 ~ g./ - 1 ~ CV .;:a CV 

Y1ii1 : 1J':i::fllf'l'm::'Yln-1Y1n-: 1nn~rn'lf1~1rn::n-'\111~~Vl.J 1J':itfllf'l'':il'JSmnn111umn 1'W'Yl 2911'W1 7f'll.J 2548 



..----------MINING ENVIRONMENT CONSULTANT CO.,LTO. ---------

' u 4 0 4 ~ 

1Jlmfl'Utl111JtT'UtT:::tl1f>'Uillflfl11l'lll't11Jf>'1'tlU 

' .. .. " ., 
" ., fl111Jtl frll1J1'11'11Mtl\illlfl fll'j'lli)yj mum fn11Jl11'116~tl\illltl fll1'111JYI 

"' d (lei 'j 9'1 cir) 
Q ~ t .c:a, Cl 

(1J'i1Gl11Jlil19ltl1Ul't1) (ilaiiti.1911) (1019lei) dlaot1Jf11flt)1'Ulfu dh,1'1i.1911) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20. 1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~.40 50.8 0.20 

~1J1 : ·1.h:::mffm:::vi-n.:iV1i"mnmnn1J'lf1~1rn:::~.:i111~!i'61J th:::mff1l'lfthHn'\.!1'Un'l:l1 iu~ 2911m1fl1J 2548 



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

. 
~l''lHUft'Yl~"l~~tJfl11tl~~'lltHlfftl~nilm,n"l~YltJAt>tJtltlt'IUt'l~a,t11"1 

• 

. .. 
dB psi ..... .. 

Nilf'l1::flUfllMl'U'U 

180 3.0 1fl1-:r'1'!rnih.111w 

170 0.95 m::11nti1-u111ijj11~m 

160 0.30 

150 0.095 m::'ilfl11Afl1J1-ll~1'U 

140 0.030 ti,~ -ll f(fl ~ n1,! fl f('IJ tl 1Vill fl:; fl 1111,J fl trn 11 fl'il1 fl fl,, 'ti 1-/ll'U 'IJ"cl-llU l:: 1 Ylf1ff'11i' jtl 11.J l f11 

(Occupation Safety & Health Administration: U.S. Department of Labor) fl'61.ll1Ji~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ti1"J:-llf(fl~n1i!nm11-niiv-ll11i'Ue-11.h::n1l'l'ffl1i'Jv111!mvv11!1111i' (USBM). TRP. 78 

Maximum) 

130 0.0095 ti,~iltHJAfiV01'n'Ufl iflvtt1i!flfl1ll'ni'ie-:mi 'IJ'6-llil,::1fl!'l'ff'ni'jtJl1Jltll (USBM. TRP. 

78 Safe Level) 

120 0.003 ti1~1i11'ti11~11n'11;11rl-ui-u1111v1.11n i~1.1~e1iltN1rl-u11t11-u1-u"l 

120 0.003 ti,~ -ii fl i~i'u fl,, f t1-111 vu 11a::fi1 'l-11'('1~ n,,r fl f('lltl 1'Vl11fl:: t111111lat1fln v111nm, 

'¥1Hl'U'U6-lil , ::1Y11'1'ffl1lJVl1J!fl1VtJ1Ji't11~trn1,'ti1-ll1'U~'6l'lie-llfl'U 15 u,ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fl1~-lf(~~ri',i!flf('Utl1'VlllflZfl111JUfltJAflV'il1flfl11°ti1-lll'U'IJtJ,ljil,::1fll'l'ff'11lJtJl1Jlfll 

va1.1i'ui~ 1-um,'ti1-1l1-u~a,ilv-3 8 ~1 i1.1-ll (OSHA, Maximum For 8 Hours) 

80 0.00003 

.. 
mn : 1'6flfflltl,::nvt1flllt11J1J'U1 2541 "1J19l'ifll'J"~'6-llfl'UNflfl1Z'Yltl'illflfll'j1i1Aq,::1fiA1'U-lll'Ull1i1tJ-llllilltlt1'11iitJ'3'H'\.I 

1uil,::&'Ylf11'Ylv" nv-llm1111iitH11i nrnV1!-vw1m-Ti1 tu 
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il1::n1ffn1::~11~~,1ff111n11J.J 

'i'.11J1J°ti 2 (l'l .ff. 2539) 

'0'0f1'17l.Jfi17J.Jiul'l1::11'lftTtyt'y'~h~nu -w.ff. 2535 

'01ffv~1u1,1,rn..1m1J.Ji'U~'0 14 11M.:in~m::~11.:i~1!u~ 2 (-w .ff. 2535) '0'0f1'17JJ 
' ,, ., 

m1J.Ji'Ul'l1::11'lftTtyt'y'~h~nu l'l .ff. 2535 'fl1::1J11 "if1m::rnmhvi~'0'0nmn h~~1u11"U11,ii~'Yi1m1 

'0a1~ ,~'el a,~wd ~l11'0l1"1V'0 a7~'il'U J,vf ~ if uihi fill ru::1rl'U i il,11JJ~1 JJJ'U '1 lf11l1'U ~ 1 ~vil1::mffi 'U 11'1/ 

fi'il'il1'41'!J f11l1 11,i J~if ~ 'el~ i11i ~1n'Yi1 i 'If 1 ~'el 'il 1~ (Dilution)" f JJJ'U ,1111m1m::m1~'fJ'1ffll1m rni~'0'0f1 
JI JI ' ,, 

il1::mffnll1'U ~f,JW 5m1ru::'IJ'el~Ul'V1.:J°ti1nnv'0'0f1'illf11 H~l'U ~~'U 

J,/ JI JI I I 

ll ,ii~ 11mvii~ ll 11 ifo'f11n~,11nm1il1:: n"011n,im1 i 1 ~~,u~,1ff111 m1J.Jth:i::1::rnvi,~~ 
I : ,d f~ gJ ig) di : ct i": 11 l1i'l~'U 7ff71i nru::111'0 '0'0f1ffff ~111~i'! '0JJ 11i,:; 1111mvfi11m 1J.Jo~u 11 ff v,11nm1 'lf'U7'1J'0.:Jfi u nu 11J.J 

" J,I I JI " SI J,I I 

n~,11nn,im1J.J~'U i'U i 1.:i~1'U'eJ'1ffrnmrn 1~vll1ii.:i~'0.:i1rl'U i il,11J.Jmmi1uT111Jf,Jl.Jmn::rnvil1ii~li 
,, 

nrnu~ Hiuil1::mffu 

,, " ' ,, 
~'el 2 ll1ii.:ili1::rnv'0'0n'il1n 1 H.:Jl'U~'el~iifiruffJ.Ju~i~il . 

,, 
(2) °ti~rnff (TDS l11'0 Total Dissolved Solids) ~'0~iifi1i~u 

2.1 ~,li~rnff i11mnn11 3,000 Di,iinfJ.J'1'0iim l11'0'07'ilu,i,i,~,11n~n111u~ H l'Un'lJ 
JI SI SI J,/ I 

il1mrutl1ii~ umi~rn~foll,ii.:i l11'0D1::U1Vl'IJ'0~ i 1 ~.:J1ll'eJ'1ffll1m1l.J '11l.Jnnrn 11.:J~1'U'fJflffll1mrn 

nrnu~ u,1~'0~ i1imnn-h 5,000 i1'1iinfJ.J,i'eliif11 

2.2 J,vf~~.:i1::rnt1'0'0f1'il7n h~~1ui,~~u11rl~J,~iifi1m1J.J1~l.J (Salinity) mn 
JI ,, I JI 

f111 2,000 Di,iinfmi'eliif11 ti, 'fl~WfY iull1vi~'il::iiti1mnn11ti1 'fl~Wff niiv~iu1mrl~il,i~111n'U 

5, ooo iJ i, ii n i' l.J ,i 'el ii ,11 

/ (3) ff1rn'IJ1'U'1'0V 
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(3) ffTm'UT\.Hl'eHJ (Suspended Solids) i1hnnn11 50 iir;1i1nfmit:ii1'fl1 111t:i01'1l1'iln~,~ 
, SI J,I SI SI SI , 

'11n-vin111u~ H ~unml~mrulhvi~ m-ni~1t:i~i"uu1V1~ 111mh~m'Vl'Ut:i~ h ~~,u~'ilff1'Hm1ll 'il7ll'Ylnrn 

h~~,u~,1i,-111nn1Jt1Tnu~ 11~1oi'u~il-imnn11 150 iir;1i1nfll~t1i1'fl1 
" (4) 1r.'1'11~l1'Wniift1~~u 

4.1 thfl'VI (Mercury) 

4.2 l'lHr.'llUtllJ (Selenium) 

4.3 W'l~llJtlll (Cadmium) 

4.4 \ol~f11 (Lead) 
,I ., 

4.5 fl1Wll'Ufl (Arsenic) 

ilimnn11 0.005 iir;1iinfll~f!i1,11 

il-imnn11 0.02 iir;1iinfll~f!i1'fl1 

il-imnn--.i1 0.03 iir;1finfll~flfi,11 

ilimnn--.i1 0.2 iir;1finfll~f!i1'fl1 

il-imnn11 0.25 iir;1finfll~f!i1'fl1 

4.61mtiiflll (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4.7 1J111tlll (Barium) 

4.8 'Ulflr.'I (Nickel) 

4.9 'Vlfl~l1~~ (Copper) 

4.10 'ff~n~~ (Zinc) 

il-imnn--.i1 0.25 iir;1iinf ll~f!i1m 

1limnn--.i1 o.75 iir;1~nfll~f!i1,11 

ilimnn--.i1 1.0 ;Jr;1iinfll~f!i1'fl1 

ilimnn--.i1 1.0 iir;1iinf ll~flii'fl1 

ili1J1nn--.i1 2.0 ;Jr;1i1nfll~f!i1,11 

ilimnn--.i1 5.0 iir;1iinfll~flfim 

4.11 l1ll~n7Uff (Manganese) il-imnn11 5.0 iir;1finfll~t1fi'fl1 

(5) 'Mr.'! ivM(Sulphide) ~~t'Yivrnrlu 1e11~1l'il'W'Mr.'I hM(RiS) ilimnn11 1 iir;1finfll~flfim 

(6) l'lHJ1l'W~ (Cyauide) ~~l'fltl1.Jti'.luie11~WJUL'lltJ7l'W~ (HCN) ilimnn11 0.2 

(7) vfo{l!r;1~ie1~ (Formaldehyde) 

(8) m11h~nm.JW'Wflr.'I (Phenols Compound) 

(9) flr.'lfl1'UOff1~ (Free Chlorine) 

(10) l'l'lff~l'll~ (Pesticide) 

(11) ~rum;iii 

(1 2) ~ 

ilimnn--.i1 1 

ili1J1nn--.i11 iir;1finfll~flfi,11 

Llill1fif1111 iJr.'l~fifll~flfi\911 
9J \/} I.ct 'iltl~ !llll 

ilimnn--.i1 40 fl~fl7t'llr.'lt;tJff 

loi'f!~ Llitflu~fi~f ~lntJ'1 

JI 

/ (14) U11J'Ullr.'l~i'U1J'U 
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., 
(14) u1l!um,~i'll.!'U (Oil & Grease) hhnnn11 5 ihiilnfll~t:iiifl'l" l11t:itJl,JUflfli1'1,llfl 

I ,, ,, JI JI J/ I 

linrnu~ H ;iu n1Ju1mw. u1ii-:i ul1rl-:i1v-:if 1Ju1ii-:i l11t:iu1~1fl'Yl'llti-:J 1 H-:Jl'U~flffll1m11J fllllllmll 1 H 

-:Jl'Uflfln'll1fl'.i'jlJfill1'U~ ui~t:i-:i i"lllflfl11 15 ij1;1i\nf 1JIP'it:iiifl'l" 

(15) ti1 'ULtJ~ (Biochemical Oxygen Demand) ~~W.l11Jii 20 t:i'1fl'Wlfl;ll~tlff 111;11 5 1'U 
' ,, ,, ,, ' ,, JI 

i"1llflfl11 20 ii1;1ilnfll~tiil'fl'l" l11t:itJl,JU'flfllP'i7-:i,Jlflllf11l1'U~ H ;iun1JU1lllf.U'Ul'Vl-:J Ul1"1-:J'jt)-:J11J'Ul'Vl-:J 

l11t:iun1fl'Vl'llt:i-:i h-:i-:i1ufl11n'1l1mrn 'fllll~mll 11 -:i-:i7'Ufl'fln'll1fl'.i'l"llf17l1'U~ u~,:i,i'v,:i i"mnn11 60 

ii1;1i\nf1JIP'itJii'fl1 

(16) filllltH~'U (TKN l11t:i Total Kjeldahl Nitrogen) i"lllflfl11 100 ii1;1i\nfll~t:iii'fl'l" 
I SI SI JI 1,/ SI 

l11t:Jt)l,JU'flfl~l'1,Jlflllfill1'U~ H ~'Ufi1JU1lJ1W'Ul'Vl-:J Ul1"1-:J'jt)-:J11J'Ul'V1'1 l11tl1.h~Lfl'Yl'llt)-:J LH-:Jl'U'Q11ffll1 

m11J mll~nrn 1 H-:Jl'Uti11ffll1mrnnrnu~ ui-:i~t:i-:i i"mnn11 200 ii1;1iinf1Jit:i~111 . 
(17) ti1~1t:i~ (Chemical Oxygen Demand) i,jlllflfl11 120 ii1;1~nflll¥it:iii'fl'l" l11t:itll,J 

' ,, ,, " JI ,, 

1111ni1-:i,i1nnn1l1'U~ H ;iun1JU11JlW'Ul'Vl-:J lll1"1-:J'rn-:Jfrnl1ii-:i l11tlU'l"~lfl'Yl'lltl'11 H-:Jl'U~11ffll1fl'.i'jlJ 11~ 

~t:i-:i i"mnn11 400 ii1;1~nf1J1¥it:iiim 

., ,, ,, 
'li't:i 3 fll'j'fl'j'),J"i;lt)1JtillJ11!'l"Jl'U'Ul'Vl'1,Jlfl h-:i-:i1'U~'fln'll1mrn'fllll'li't:i 2 ,ir~ll'U'Ufll'j~-:J~tl iuw 

(1) m1'f111,iffti1Jri1fl111J1tlum~1m~~,.:i'llti-:iJ1vf-:i i,.ri~1fl1ti.:i1~f111111tlum~1m~ 
., 

~1-:l'lltl-:l'Ul (pH Meter) 

• dd i ~, ~ ,Qcf, i/ I oC\ .::1 

(2) fll'j'fl'j1,Jfftl1Jfll 'Vl~ltlff 'H 'li11ifll'.i'.i~L'Htllll1-:J '.i~'H11'1'~W'H1Jll 103 tl-:Jfl'Wlfl;ll"b'tlff 

0'1'QWl1fJii 105 t)-:Jflll"b'i;ll~tlff iunm 1 i11ll'1 

(3) fll'j1)'j'),J"i;ltl1Jti1mrn'll1'Ul;ltltf iifi~inmrn1ti-:JNl'Ufl'.i~~ll:lfl'.iti'1iaun'1 (Glass 

Fibre Filter Disc) 

" (4) m111n,in-tJm:11111;1~11,!n iifi~inm'.i~-:iw 

4.1 m111n,in-ti1Jti1i-:in~ff 1md1t111 'Ylti-:iu~-:i Ufl~d:it11J 11m1t111 .,,~~1 u1n1;1 

1m~llll'1fll'Uff iifi~intl~'flt)llilfl Utl1J"b'ti'Wi'U n'IUfl L11'.i 1 'WL1lllJ1l'f11 (Atomic Absorption 

Spectrophotometry) 'liU~ ,~l~fllltiff1vmi'u (Direct Aspiration) 'H1tl11l'Yl1;11ff"l viini'u ff!Ufl 1111ff iflii 

(Plasma Emission Spectroscopy) 'lf'W~V'U~flll'W~ fl'VH'Wl;I 'Vl1;1lff"l (Inductively Coupled Plasma: ICP) 

• ,I ... 

I 4.2 fll'.i1111,Jfftl1Jflltll'l"l"b''Ufl 
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4.2 f11Hl11'1ff01Jf1101foliUfl U"~l"li!"l'UtllJ iJi~1110~1101JiJflU01J"Jf0vJi'u 

mtJfl 11111vl1111l.J'Pl'Pl1 (Atomic Absorption Spectrophotometry) 'lfU~ ,~,~'i~ 1'1U1U011i'u (Hydride 

Generation) '11~011l'Vrn1mJ1 oiJff~U mtJfl 111rnlflU (Plasma Emission Spectroscopy) 'lfU~Vu~n'Yivl~ 

f'imwi-1 vrn1mJ1 (Inductively Coupled Plasma : ICP) 

4.3 mrn '.i 1,iffo11r111ho'Yl iJi~11i0~11011iJfl11011c1rnvJJu 'hrn~ rntJ0{ 

l'YlflUfl (Atomic Absorption Cold Vapour Technique) 

(5) m111n,iii-011r11i" 1vl~ 1JH11im11111'P°lrn (Titrate) 

(6) f)l'j11'j1,Jff01Jfll,"lftll,U~ iJHinmi'uu"~11111$J1t11t1'Vl!~u u,{ih:J!fl1Wifl 

(Pyridine-Barbituric Acid) 

(7) f)1'jfl'j1,Jff01Jfllvl0{m"~,~~ 'lJH11h'Yivun (Spectrophotometry) 

(8) f11'i'Pl'i1'1ff0Ufllff11tJ1~f101J'WU0'1 iJ'l~111t1iu 11'1~'Plll.J~1fJ11l 4-0~iJ"iUIWU~ 

1'Vl1U (Distillation, 4-Aminoantipyrine) 

(9) f)1'jfl'j1,Jff0U~lfl'101UVff'i~ 'lJ'l~in1010 l~ll.J'Pl!fl (Iodometric Method) 

O d~ ~-~ ., ,!j O ., ., <!I <!I ., .. , ~,~,,.d,:,/ 'j 'j (1 O) m1'Pl11,iff0u mmrn 1 'lf1J 0sinu Mm m ,iflrr11i'Vl'lf'\110fffl1 '11 'lf11im"lf I mm 111 n 

11vl (Gas-Chromatography) 

(11) mrnn,iff0u~ru'l13JiJ'U0sitl1 'lJi~mt0s11~~ru'l13JiJ 1~'1Jru~<t11m11~mi'1mhsitl1 
,, ,, 

(12) mrn11,Jff01J~1U 1tl'u1m~ 1'1Jtl'U i JH1nfffi'~$(1t1~1lll"~"ltl 11~'.l11tlf1'111Ul'\1U f) 
,, 

'IJ0sitl1tl'u1m~1'1ltl'u 

(13) f)1'jfl'j1,Jff0U~11Jlfl~ 'lJH'in0~,"lf~ llJ~Wlfl~U (Azide Modification) ~~Ol'l1iJ" 

20 0sim1"lf"1cilt1ff 1tlu11m 51u ~~\?10nu M101tirmtu~nrn1Hs11u~'Plffl'\1m1l.JiJfl11l.J1ttu'lf0u 
• d d i 9/G] gJ.a..c:1 a' 

(14) f11'i11'i1,Jff0'1Jfll'Vl11U0U '11 l'lf11i1,J'1fll'\1" (Kjeldahl) 

(15) mrnn'1ff0'1Jfllcil10~ iJ'l~in~fltlff"1tl 1~a1tJ~mcilt11J ,~ lfl'ill.Jfl (Potassium 

Dichromate Digestion) 

~ ' 
/ 'IJ0 4 f11'i11'i1,lff0'1Jflll.J11lljlU 
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'J/ I : ,: gJ 'J/ ~ "I I~ .C:. .,' 

'lltl 4 fl11"111,1fftJUfllll1'il1jl'U'U1'VM,11fl l'J,Nl'U~'ilffl'Hfl'J'Jl.l 'illll'\Jtl 3 ,l~'iltl-:JllJ'U 11l'illll~lltl11fl11~'H 

" " ' 
'Ullnl~'Wllfff.l 'IJtJ,rnlllfllJ1f\'1fl'Jff-:Jll1~ti't1lJUl1-:J1l1~1'Vlfl'ivw 'H1tl Standard Methods for the 

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

~ Q I ~ 0 "IVV 
Association 11'1~ Water Environment Federation '\Jt'l-:Jff'H1Jtllllrnl 11llfl'Ufll'H'U~ 11~1f.l 

0 'JI 
ffl I 'Ul ~ fl 'fl tl-:J 

., ,:j 'JI 
('Ul-:Jff111'Ul'V'lqJ tJllff111fl) 

'J/ 9J ,Ci ~ 
rn mm 'V1 mm H 1 u 1? 1 m 1 6 

,J1~fllf\' tU 1'U~ 14 fitJ'UW'U 'V'l .f\' . 2539 

i'l>'flilJllu ff'U~1-:irf 

('Ulfli'b'fl1\JlJU ff'U~1-:Jff) 

i'!ll'U'fl~11m1m~m1-:i~'flffl'Hmrn 

,J1~fllf\'1l'b'fi,1,11'411Jfl1fl ~uu,J1~mi'!J1i,J 1cill 113 'fltl'U~ 52 -:J 1'U~ 27 iJQ'UW'U 2539 
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I 'HM f11 'Y! 'U 11 fl OHi n £l tU ~ tJ 1 vi ,rvh ~ 1J1 fJ tl tl mm n l'I -.'I -:i 1 i/hri:i fl 1U \ol n ~ 1 -.'I 'il 1 n 

~nTH'U11 H'lm.l1~mflm~m1-:i~11t11'Y!mrn uuu~ 2 ('Vi.ff. 2539) 
• ,, 'J/ ' 

110-:i n1Mu11riru "'n£1ru~'llti-:itl 1vi-:iih~rnvtitin'il1n h-:i-:i1u 

SI SI , 1 

0 ... Q ~ 'J) ll!'JI 'l'J) ~ Q 0 

'Ul'Vl-.'lm~mtiotin'il1n !'M-:i1u 'lltl 2 (15).(16).(17) 111n1J Mnrn 11-:i-:i1u~11ff1'Y!nnll 'Vl'il~m,rn11riru 

l;,'n£1ru~J1i-:i~'i~'UWOtln'il1n I 'i-.'l-.'11'\..I 91-:i ili'mi fi1 i'.i1ti~ (Biochemical Oxygen Demand) fi1 vi1,11i'U 

(TKN 'Y!!tl Total Kjeldahl Nitrogen) 11i;l~fi1;1tl~ (Chemical Oxygen Demand) iMu11n~1-.'l'il1n~f11'H'Ufl 
,, ,.,,, ,, ,, ,, ,, 

H'l'U1h~mflUU1J~-.'lnrl11 ,~ 'ti-:iil~unutl~mrutl1vi-:i 1mrl-:i1ti-:if utl1vi-:i 'Y!!titl'i~lfl'Vl'lltl-.'I l'I-.'l-.'11'\..l~\ol 

ffl'Hmrn 
,, ,, ,, ' 

'il.~ ,:r 'U m ll 11-:i-:i1u ~11m'Y! m1 lJ ;-:i tltl ntl1 ~ mttnl'Y!'U \olfJtl! "'n£lw~ tl 1vi-:ivi1~1J1fJtltl n 

Utln I H-.'11'1,!'1Miifi1u11n~1-:i'il1n~n1'Y!U\ol H'1'UU'.i~f11fln':i~'Vl'n-.'l~\olff1'Hmn1 \lU1J~ 2 ('Vi.fl. 2539) 1tti-:i 

f11'H'UflfJW"'n£lW~'lJtl-.'l,f1vf-:i~'.i~1JlfJtltln'il7n 1 HHU ~-.'l~tl itltl' 

~tl 1 flTU!tl~ (Biochemical Oxygen Demand) ~~W'Yl1JlJ 20 tl-.'lflll"b'm;eiff mn 

51'U illmnn11 60 lJfl~nfl.l'Piti~\ol'.i iirnfutl1~1fl'Vl'lltl-.'l h-:i-:i1u~\o1ff1'Ylnnl.l\o1lllUqJi..;iwnt1 

m~'Vl11-:i ('Vi.fl. 2535) titin111l.lm1l.liu'V'l1~11'b'ururu~h-:i-:i1'U 'Vi.fl. 2535 fiti 
"" I I I SI 

1.1 ~1~uvi 4(1) h-:i-:i1'Utl1~ntiunrom11tiv1nuff111 cif-:iiJ'liff111tl1tl1~1fl'Vl 

' ., o' 
f11HJ1ff\o11 

o Q.I ,.:::i .,.. ~ .J Q.I d .c:!:I. 4 G.I .:!I 
1.2 f!111u'Vl 9(2) 11-:i-:i1utl1~ntiunromrnm1nrnl.lfl11'V'l'I!' 'Y!'.itl'Y!1'V'l'lfU':i~1fl'Vl 

1.3 ~,~uvi 1 o h-:i-:i1u U':i~f1tl1Jfl'ilfll':il~tJ1numm1ro1nuil-:i ti~1-:i '111ti~1-:i 

wd-:i'H!ti'Y!f!Wti~1-:i ~-:i~ti iuif 

(1) f11'.iVh'UUl.lU-.'I 'Yl!tl'U'\..ll.ll~f1 

0 ~ .:!I ~ 
(2) f11'.i'Vl1'U'Ul.11J-.'ln':iti,J 'Yl':itl'U'\..ll.ltl1JU'H-.'I 

o.aQJ,/ _!i-1~9-!d .c:t~ 
(3) f11'.i'Yl1Nf1\olfltUCVltl1'Yl1'.i'il1nU1J-.'I llJ'UltY'U ll.lfl 'Y!'.itl'lf'U 

/ 1.4 ~1~1Jvi 15 
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., 
'111V'l1'1Wvv1~ ~~~v itJil 

., 
(1) m1viw1mrnff1.J '111vmMl'r&Y11~'0pJrirni'm~t1~ff';i1 

'ct ct dd ct ~Qlt/ Gld' 
(2) m:n'.luwrnm1 'Y'l'lf 11.J'1'1V'l'lf mn'Y'l'lf 1uvff;i1 m~~nffm '\J'U 

ff\P'l1 M1m1.liivn'nvt1rl111i'1Jvi1111vr--nY1.J 11'.lu0111THY\P'l1 

1.5 ih~1J~ 22 h~~1u1.l1~nv1Jn'Om11~t11ti1Jihvrn ~1t1 lf101tfoit1~~Di'lf 
' ., 

'lt1M'U (Asbestos) vu1~'l,ivu1~lf'W~ lf1V'n"1tlVUl~~~~v itJil 
(1) mrnirn mfov iw1 m~ 1111'1 ~u v1J fl11J U'11f1~t11 mv 1vln 

!'II) "' • .I a 9) d 9) 'l 
L'OV'l' t'l'"ll' nvn '111vav1.Jirnrn ti 

ct d S}9/do QI 

(2) mrnv lf1vm11\P'l1a1.J1'ff'W'1WEJ'Uffllfrnmrnv 

(3) fll'l'Wtlf) ~Vl.JiY lf1Vll~~ffll1'0~1tllf1V~~'Y1V 
~ ,I~ 

(4) fll'l'V'll.J'Y'l'fM'YlV 

1.6 i11i1J~ 29 h~~1u11irn 111m"1~ V1J uulf1t11J'1 vfon 'll'111"1~11~~ 11~~ 

ri111,i i'1 '11111'.lumauu 111mfliiV'L'flm!~ff\P'l1 
" 

o Ji 1J1Y ct QI ~ 
(1) fl11'Y11WV'11f111.J lf1V1'fY~V'U 

0 d .c!i dG) VG) I 9,1 .Q 

(2) fllrn1m~'17'.El m~'17'.Elll'IM lf1t1m~'17'.El'Yl 1'b' 1'Ufllrnmn1~'b''U~ 

~'Vi1,i1mluia (Fibre) lf1tlllN'Um~'11'.El lW11JV{ (Fibreboard) 

1.8 i11~1J~ 42 h ~~1u1.l1~nv1Jn'Om11~t11ti1J1flihiwtl'l m11flii lf1V1'f1''1Lflii • 
& "''l '-+1 I 'I I & "" ' ., ' Iii. I J' "!)'~1.J 'lflJfl va,~ !'1Vfl1~'11'U~ lf1V'11'1lfltltl1~ '1~\PIV !U'U 

o CiaJ o' d Cl QI d 

(1) fl11'Vl11fl1.JiltllCVI 'fYl'Hfll.J '111tl1'fY~lfl1.J 
d QI O d QI ct .c!i I .::lQJ o' 

(2) f1111fl1Jrn'.El1 '111M~ lltlfl fl'11'1Vfl lf'l'Vllrn1J111mm~lfl1.JilWCVI 

o QI d 
I 1.9 "11'11J'Yl 46 .. . 
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., 
orh.:i ~.:il>io 1uu 

i1'lt1'Hl! "!'IJU1:: fllff 

(2) m1~i11v111>1t;i~*r1maihnfu'l~'ltJm111m1::11 il1ir~ unrm 

f mn r11fftlo.:ititJ 1 rn r11om1ii1~rn.'.l1a'\Jo,n.1·1,rhl6 r11oi1>11 

(3) mrni11>111>1t:J~~.:J'l11J1£Jff1'11fU'lMtn~r-lt'\Ufl"!'IJ.fl1W 1m.:iirf1.:i '1170 

m1 m:: Yi1'l'lu ,~i\91 1 'llo.:i 11.:i maii '1-fiJ 61110 ff\911 ~i' JlJ'U 1>1~ 11m'.i m ::'VI '.i 1,:rn'11il'.it1H,Y'll1.h:: mfl' u9i 119lt:J 

\911l.l (1) '1110 (2) tll'.i11JO.:J1\9ltl~ll.:J'l'/1Jlf!fl1'111UH11'.ltJ01m'.i tfl1o.:inwi lfl~v.:iri101.:i lfl~v.:i;jv ~Hiu . . . . ,. 
mnh:: nou 1 '.iflthnJ:: m1::ri1mh::nvu'llo.:i1f110.:i;jo'¥iHi u fl1'.iU'IJ 

oGJ.d <i" 9,1 d 
1.10 t'll\91U'VI 92 i'.i ·N1'1J'l10.:JWU 

'UV 2 ri1'¥itflt~'IJ (TKN r110 Total Kjeldahl Nitrogen) ~himnn11 200 :Ut'l;nfii9ivii1>11 

rimfm.Jnm'Vl'UV.:i h.:i.:i1u~1>1ir1r1m1l.l\911l.11lt1J,i--n1an~m::vrn.:i (W.ff. 2535) oon1>11iim1ii'lum::11'lf 

Dt1Jty~h.:i.:i1u w.ff. 2535 fiO 

2.1 ih~uli 13(2) h.:i.:i1mJ'.i::noun~m'.i1rla1tirnflto.:iu1.:i r11mfl1o.:i 

1h::m1uvimnh::urnnwn11fl10.:i1..h.:in~'U rnr11oiY'Uo.:ivim1 . 
2.2 i;i1~,..1~ 15(1) h.:i.:i1u1.h::nvun~m'.i1rlv1tiuo1m'.ii1;rf u1::urv1m1vh 

V1'111'rnfYl.l '111001'1111fl1l~~l'Ufl1'11frnia.:iff\911 

'UV 3 ri1cHo~ (Chemical Oxygen Demand) 12.h.nnn11 400 :Ut'liinfii~oiimri1r1fu 

1..h::m'Yl'Yl'IJV.:i h.:i.:i1tJ~\9lmr1m11J\911l.l'UtlJ,i--n1vn~m::'Yl11.:i ('V-l .ff. 2535) von\911l.lfl111J'luw1::11'lf 

'Ut1Jty~h.:i.:i1u w.ff. 2535 fiV 

3.1 i;;,~uli 13(2) h.:i.:i1mh::noun~m11rla1tirnfl10.:iu1.:i r11mfl1v.:i 

1.h::nouv1mnh::tfl'Ylfll'.ivi11fl1v.:i1.h .:in~u rn r11oiY'llo.:iv1r11'.i . 
3.2 i;;,~u~ 150) h.:i.:i1u1h::nm.Jn~n111rlv1tiuo1m'.ii1>111h::1.fl'Ylm'.ivi1 

v 1m1r-1irl.lr11001m'.i ri11 ~ ~'.i 'l.Jri1r1f rniv.:i fl\911 .. 

0 ., '" 

I 3.3 t'll\9l'l.J'Yl 22 
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' V 

'tt'W (Asbestos) tlVVI i'flt1Ulsl'rt'Usl 't1~timrnrnu1.:i i.:i~t1 iuil 
GJ ,I 111 ,/ dd ~ .Q d d 

(1) mrn1m fll':ilJtl 1'Wcif m.:i 't11 ':i'fl u'W t11J m1J 1J'f11mw1 mt1 l'Ylf1 

4 d 9/9./.c:!:loOJ 
(2) f11':i'Vltl m ti f11':i 1\91 'HJ'lJI 1:'l''W 'fllVV'W 'fl'l'nrn f11':i'Yltl 

(3) nwvhm ~mJ~ -n1t1u~-:ii111~'illi'w-n1tJ~.:i'Ylt1 

ea d'4 
(4) f11':i'VllJ~'fY.:j'VJt) 

3A ~1~1J~ 29 h.:i.:i1'WMirn i1m-ti'I~ tilJ iJ,.m!titJ'fl vfon 'U'P1U'1:::u~.:i n11~'il 

aJGl9.l?r a ad QJG,1,/ 

ti 'fl I 't1I U 'W '1 ltl 'l;fU 'n'HH! fl '1 tl 1J 'fl' 'rt 'W sl ff \911 

3.5 ~1~1J~ 38 1H~1'WN~\9llttl -nrt1m:::'f11'1iltlV1s11'f1tiV1sl't1i1.:i -nrtl't1'1WtlV1sl 

o d a dG) 9-IG) • ii Q d 
(2) mrn1m:::'f17'.l:l m~'f17'.l:lU'IM -n1t1m:::'f17'.l:l'YI &'l!' &'Wmrntiff11.:i'l!''W'fl'YI 

Vll'illfllff'W 1v (Fibre) 't11tlUN'Um~'f11'.l:ltvJ1utJ{ (Fibreboard) 

Ul:::fllff f.U 1'W~ 18 fJll.fl1i'W1i ~.ff. 2540 

"' ,I., 
l'YIV':i llJCJJ1'U'W'Yl'J!'£J 

"' ,I., 
('WWl'YIV':i llJCJJl'U'W'Yl'lltl) 

vnu~nrn h.:i.:i1m2,im-nmrn 

., d !II 
('W1.:Jff111'Ul~ty fJll'fY'f11fl) 

9) 9,1 d A 

rn1-nm'YlmmH1'W~':ifll':i 6 



MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

in~l!lllfJOttnl't1l11uu,ni-11l1~1Au 

UlCl'ntll111'RU~cp-t" f1Ulfll111tfoh::Ultl 

fl0U'11'1Jl
11 

flltlH 
' 

flC1ll lttlluni,n11W'lh:: la-v'l1 " 
;il~1J 

...... 
. 11141D 

,h::um ,h::&1111 lfQf! . 1.h::um 111::&11n 1h::U1n 

2 3 4 s 
I. if flfl'lllli'l::1rr (Colour, Odour 1i 11' 11' 11' 

and Taste) 

~\l.ll1'Jii (T~mpcrature) 
0 , 

11' 11' 2. C 11 li 

3. fl111JllhJ 01Y!Ui'l::R1~ 1i S.0-9.0 5.0-9.0 5.0-9.0 

4 . otio<i11u-n::a1a (D0>3' P20 lJfl/i'I . 1i ~6.0 ~4.0 ~2.0 

5. ultifl (BOD) PBO 1i 1-l.5 :12.0 :14.0 

6°. 11Ufl'nl1vnrju lt1nYlvf 1nf ~'111JA ' "" -., :n,ooo -:,.20,000 P80 Ul1J.1'1.W'U/ ti 

(Tot:il Coliform Bacteria) IOOUtt 

7. ll'UflviifooquilMa lt1aYltif 1J P80 li 1-1,000 :14,000 

(Fecal Ccliform Bacteria) 

8. 1'1llP\1PI (N01) iu·wJ·:w 1JO/l'I . ti 5.0 5.0 5.0 

!'IJ 1fl~I UV. 

1 · 9. llfllJ huiiv11 (NH
1
)1lnnho I 0.5 0.5 0.5 

1lJ 1Plllll\J 

10. vhrna (Phenols) ti 0 .005 0.005 0 .005 

11. l1fl4lllol~ (Cu) 1i 0.1 0.1 0.1 

12. iimni'I (Ni) ti 0.1 0. 1 0 .1 

13 . u11~miirr (Mn) li 1.0 1.0 1.0 

14. l'f~n::iT (Zn) ti 1.0 1.0 1.0 

15. llflP11iiuu (Cd) ti 0.005 • 0 .005 • 0 .005 • 

0.05 •• 0 .05 •• o.os •• 
16. 1tnWU1J~Yl18fl'!l1111atJn 0 .05 0.05 0.05 

(Cr Hexavalent) 

17. ,1;01 (Pb) li 0 .05 0.05 0 .05 

18. 1hvm1~'1111P1 (Total Hg) li 0.002 0.002 0.002 

19. lr1l11l_! (As) li 0 .01 0 .01 0.01 

20. i'lsul1lJl'l (Cyanide) 1i 0 .00.S 0.005 0.00.S 

21. 01JJjUflf11.,,7~ir (Radioactivity) 

- fi,i"~ffll8t\1'h 1 \Jfl IIUlll fl/a . 11 0.1 0.1 0.1 

- fl17~lfl1JP\1 ti 1.0 1.0 1.0 

22 . . .. •· .. , - ~-
lf 1 l 'U lf'll'l 2'N 'Yll n:: ff '11-Y'llYITllJ 110/<'1. li 0.05 0 .005 0.005 . 
~u,e';ii,-i~111Jfl (Total 

I l l Organochlorine Pesticides) 
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CH11J 

23 . 

24. 

25. 

26. 

27. 

28 . 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

in~, 91ut1wm11J1lu,m:a~1l1r:i"1itu (fie) 

U1G.1crirh11iMq ,l'l{il
31 "1iinn1ni,i1h:U11'1flG.1ll 1ttll l 

fllllH ,mmn1i,h::lu-nf u 
' mna t}Oumni 121 

1h:111n .... 
1h:u,11 1h-::U1n 1.h::11111 tl1:u111 ?l'OA 

1 2 ? 4 5 

ft~TI (DDT) i111t1mi'utn. , 1.0 1.0 1.0 

umYinit1tirnh (Alpha-BHC) " Ti 0.02 0.02 0.02 

Ai'lfllw (Dieldrin) " Ti 0.1 0.1 0.1 

t>llfll'U (Aldrin) .. Ti 0.1 0.1 0.1 

111\1911fltl ei'11n::un.lt11t1M " 1i 0.2 0.2 0.2 

ti'llen i-.t (Heptachlor 

&Heptachlor epoxidc) 

1trut1!11 (Endrin) " 11 'hicrn.J,, a91n111111~t1111!ii111, 

fll"l\ltfCUTit11'111'¥1 

~1J1 : th::mffflW::fl1'1Jfl1lii.:ia1t1t\'a1Jtn1.:i'l1~ llU'!.J;j g (Ye.ff. 2537) Eltlfl~11Jfl111Jhn,,::nwqi~ti.:i1rri1J . . ., ,,, 
11t,::i't1\11f'JWfllvcn.:i111¥,~t11m~~'ifl~ n.ff. 2535 1?e.:i t'i1i1u11u1mJ1UfJW111l'lthium1ti.:ill1fi1iiu 

;j'ri1rr1i-unisrhJ'ill1.{11Jtlll1 ~utnh::mmhiu 1th1 111 flf)~Jii 16;J M1uti 24 ~lJfll~ui 2537 

l11Jltll't1()) : I/ fl1lll'U-a.h-::L11l'll11in.:itl1fh~u 

. 

. 

. 

. 

. 

-

th:a11Y1ti 1 Muri u11ti.:itl1~fJCU11YCll1iirrml'tm1111n-11,n9i1AoiJnff\J1mf,,f,i\l1t1n\Jmrn,imh::111l'l 

11a::n1111,m~u,h:: 1v-nf,~o 

1 > m1tilllflflu.n::unm11Auie.:i1:hl.1m,,iw{e hflfl111tlniirivu 
- J - ..;, ... .,.. .. .z 

2) n1l'IICJ1U'r'tUlj9l11JtilllJ'Jlfl'Utl·~tr,llJ'lnm::AlJ'rl'UJ1U 

- ., ... ., . : 
3) fll':itl\p-n1Il::1J1JUl1f'!U'IJE),llll1?1,l'U1 

1h::111T1ti 2 Muri 1111n.:iJ1~'l~foJ1i.:iv1nn\Jmwmn.h::urn 11n::rr1111,o,ih.nh:: 1un1i~t1 

I) tm ~111m11rn::uifofl lflaie.:i~1i.mw,h1it> ht1f1111tJn9irivuun::~1-um::mum, 

,Jf utJ1 O:fjfllml'IJ1J1 'ltJtieu 
.., .,., ": 

2) 01'Hl\llffll?1'9l1'\fl 

3) mn.h::1.•.: . . 
4) m,·huu111n::ihnr11.:ill1 

1.h::umii 3 M11ti lll1ri.:J1~Mf11J,i.:i\J1nn\Jmrn11mh::un1 ua::rr1111so,llulls:: 1vw,~tl 
·'1 -1 1 " • • ~ 1 .I - • • I) 011f,l"u llfllli:'l::'Ul Jlfl ~Uflt>.:i~1um,1111,ro Hlfl11J1JflflO()Ulln:H1un,::111um1 

tlf til11.:it1wi1YC1l111'-l hltiou 

2) flll10\lfl':i 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1.h::1m1ii 4 ,~uri 1111ri.:iJ,~i~i''Ull1-i.:i'lllflftllfllllJ1Hnh::UlY1 m,::n11nnuihnh:; lvw,ito 

1) m1f}iil111111a::11!11lfl 1f'lv9i'o.:1Fi1umnh1:fo 11flfl111,Jniirli>uua::Fi1um::muml 

,Jfo,J, ~f)wmvcJ1J1 i,Mou 

2) flllf}9\rfll10ll1J 

1h::mY1Yi s i~uri 11l1ti-.1J,~il1'Ulf1i-.1'111nn'llnlrnt:H1h::1m1 ua::tt11111a1;'.Ju1h:: 1vw',;;o 

fl1Hl1JU1fl1J 

2/f11l1Uflfl11JlfllJlUlUV1l::lu1111a,nl1,J,::uiY1~ 2 • 4 d111foul1a~J1,h::111t1~ I li.\'11'.luitlflllJ 

lin11,r1;; 1rn::1111rl.:itl11.b::111l1~ 5 iii,httllflfll 

3/ tll DO l~UIOW't11J191lJ1U~lf{fl 

1i 1i'.luitlfll1J1in1J~ii 

1i, o.w1111ii,ia-.1J111::Y1fl~ iiin~n1111tlll11liifl11JUl1J'ln~lftU 3 tHffll'IH'I L/fo?I' 
• 11111 '1 11111 

• J,~ijfl'lll.Jfll::~1.:ihJ,1.hte~ Ca<:O, hhnuni, ioo iinanfo9ioiim 

• • J,~i1m111m:;~1-.1i1.111hre-.1CaC0
3

1rhm-:i1 100 iiaatii'1Jl'it.nm 

C 0,lf<ll'Jl'tll;flr: 

P20 flll'U£Jft~U i'Vln~ 20 '111flf1llfll'U"lW¥i'"lll61•:ni'1i-.1l11JA~l~1J1Jl9'1l'l'llffO'UOUH~fll'ii6-.1 

P80 ih-uef1~'U '1tin~ 80 ll1flfl1lftl'U1W¥i'"l661,1J,J.:il1JJfl~lfh.JlJ1~l1'\l?l'O'UOUmi'cl,iio..i 

lJfl./n . ijatinfatafl')" 

lH'I . 

MPN 

iiaaiim 
d ,. C: • 

IOJJ.Vl .lr.U . l1l0 Most Probable Number 



Yll~fll(mll'f 

l'llJlfliJ 

?fl111ll 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

if (Colour) 

t111ui-u (Turtidity) 

filf11llJLU'Ufl'Sfl-fhJ (pH) 

ll16fl (Fe) 

l'lO~llflJ (Cu) 

-a~n::n (Zn) 

~111WA(SO.) 

m,ohfl (Cl) 

l'l~oo1sA (F) 

I 
1i1mrn (NO,) 

t1111Jm::A1~i~111Jf\ 

(Total I ~aron::ss as C..CO, ) 

fl111Jfl'S::A1Wl1'; 

(Non C:.zoot..atc Hardness as 

CaCO,) 

1li1rnurml~l11Jfl~11::111u1A 

(Total Dissolved Solids) 

?!11ll\! (As) 

hcn1-ui (CN) 

111::111 (Pb) 

tlnrn (Hi;) 

UflfllUUlJ (Cd) 

;n1iio1J (Se) 

1Jfll911jj91'S1lll'f1J faun 

Standard Plat.: Count 

u·n,911 jjm111nu faun 
Most Probable Number of 

Coliform Organism (MPN) 

ti.1t1111 (E. Coli) 

I ,Jn1iiu1J-lf11J01191 

l1U1011111J~U 

(1Jf1Jt'l.,mgfl) 

1fl 111UflV lllJ.<nl. 

(Colonic:s/cm
1
} 

9' ,,,., d • 
IOlJ .l'l.1011. 910 

100 rlll.'l'lJ 

5 

5 

7.0-8.5 

::,.0.5 

::,.0.3 

:,. 1.0 

:15.0 

:1200 

:l' 250 

i0.7 

::<45 

:1200 

::<600 

:>500 

<2.2 

fl lUlR 1 ! ,lll 

15 

20 

6.5-9.2 

1.0 

0 .5 

1.5 

15.0 

250 

600 

1.0 

45 

250 

1.:wo 

0.05 

0 . 1 

0 .0~ 

0 .001 

0 .01 

O.QI 

ihn 1.h::mf'l'm::m1..:i~,ien11mrn ~u1J~ 12 (l1.fl. 2542) eenm11A111Jhrr«l::,rnruty{y'iiii'11mnn YI .ff. 2s20 1~M 

n ,~ 'U f\11 ti n1n w "111 c,:: 1J1~ ~ tnl 1 um ..:ii,nn ,~ eh11 fo n, ~ii e..:int1Al'U ?flli 1l QI ?{'\Ill ei:: iJ o..:in-u ii ..:iu 1rl 6 01JIVU'nll 

~;;lJ~hmi!..:inel1'lfflll111'4l1Jn111 tnlJ 112 '10'U~ 29 ..:i n..:i-!u~ 13 '111110\J 2542 

l1lJltJll1~ : hi1nun-i1 
y • 

< tHJCJf\11 
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' ' ... I .c::t 91 .a .a 4V .q_ d .q_ V 
\11111-:ltTlulltlflllltlfltl'lltl'tl'Ul't'ltJ'Ufl1ltl\Jfl\?ltl-:l'Utl-:llflltl-:ltltl\1111il1vlllt'l:::\1111il11fl11:::'HfJtlUll'WtT-:1111vlt'ltltl 

'lltlfll 'lVl'nil'Jvl 

1111vin,11vit2oui1vte1mflhnint11mfl 

- Total Suspended Particulates 

- PM- 10 

., ., .. 
fl11Vl'l"Jil 1vl'l~vl'Ulfftl-:.l 

- Leq, 24 hr 

., ., ... 
fl 119'1 'l"Jil "Jvlll'l-:.lff'l..lff~l'rl tl'l-l 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

fl1 1Vl"nil1lf'l'll~~tlflUll'VtJ1 

L pH 

2, Total Suspended Solids 

3, Total Dissolved Solids 

4, Total Iron 

5, Sulfate 

6, Lead 

7, Cadmium 

8, Arsenic 

... ... ., 4 4 ,IQ, d 
!fl 'lMiltlVl'nil1vl !fl 'lMiltlVl'nil 11fl '11~'11 

.dt .di 4 
'lltllf'l'ltl-:iiJtl 

- High Volume Air Sampler & Blower - Electronic Balance S/N-14245322 

- No, 7, 7 

- No, 11, 11 

- No, 27, 27 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance SIN, 14245322 

- No, 5, 5 

- No, 10, 10 

-No, 15, 15 

- Sound Level Meter SIN 090146 

- Sound Level Meter SIN 090148 

- Sound Level Meter SIN 090152 

- lnstante l Model MiniMate DS-077 SIN 

5279 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493,0613 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493,0613 

- Spectrophotometer SIN 752Sl2006 

- Spectrophotometer SIN 752S 12006 

- Atomic Absorption Spectrophotometer 

SIN, 85 16 

- Atomic Absorption Spectrophotometer 

SIN,85 16 

- Atomic Absorption Spectrophotometer 

SIN, 85 16 

REPORT: MM_M9: MAENGTANSAN/2022/OCT/CAL.DOC 
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AIR POLLUTJOM MONITORING EQUIPMENT . 

TISC:M ENVlltOMEHTAL, INC, 
145 SOIJTH MIAMI ,\Vi. 

YIWGl.~CL&YU, Off~ 
513.417.9000 
877~63;71\0·TOLL FHI: 
S,13M'7.t009 fAX 
WWW.TISCM•EHV,COM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Da;te - Jul 26, 2017 Rootsmeter S/N 
Operator Tisch O_rif ice I . D. -

PLATE VOLUME VOLUME DIFF 
OR START STO-P VOL'!'JME 

Run # (m3) (m3) (m3) 

9833620 
14'13 

DIFF 
TIME 
(min) 

-------- --------- ----------- -------- . ---------
1 NA NA 1.00 1.4110-
2 NA. NA 1.00 0.9950 
3 NA NA J,.. O,Q o. 8.880 
4 NA NA 1.00 0.84'50 
5 NA NA 1.00 0 . :6970 . 

Ta (K) -
Pa {mm-) -

METER 
DIFF 

Hg 
(mm) 

---------
3.2 
6.3 
7.9 
8.7 

12.7 

298 
748,. 0:3 

ORFICE 
DIF.F 

H2Q 
(in.) 

---------
2.00 
4.00 
s .oo· 
5 .so. 
8.00 

------------------------------------- - ---------------~-- ------ ----
DATA TABULATION 

(x axis) {y axis) (x axis) (y ax.is) 
Vstd Qstd Va Qa 

-------- --------- ----------- ------ --- --------- ---. · -« ---- --------·-
0.9800 0.6945 l..4030 0.9957 0.7057 o. 8·s ·2.6 
0 .9760 0. 980,9 l..9842 0.9916 0-. 99~6 l.262·3 
G.9738 1.0966 2 _.2184 0.9'893 1,1141 1.4113 
0.9728 1.1512 2 .3.267 0.9883 1.169-6 1. 4-8'02 
0 .967$ 1.3881 2. 8'()61 0.9$30 1.4103 1.78$2 

------------------------------ --------- ------------------ ------- ---
Qstd slope (m) = 
intercept (b) = 
coefficient (r) = 

2.02255 
-0.00092 
1.00000 

Qa, slope (m) = 
intercept (b) = 
coefficient (r) = 

1. 266-4-9 
-0.00058 
1.00000 

y axis = SQRT (H20 (Pa/760). {298/'l'.a) ] y axis = SQRT [Hi20 {Ta/Pa} J 

CALCULATIONS 

Vstd • Dif.f. Vol [ (Pa-Diff. Hg) /760] (2.98/Ta) 
Qstd = Vstd/Time ' 

Va :a Diff Vol [ (Pa-Diff Hg) /Pa] 
Qa = Va/Time 

For subsequent flow rate calculations: 
\ 

Qstd = 1/m{ [SQRT (H20 (Pa/760) (29~/Ta))] - b} 
Qa = 1/m{ (SQRT H20 (Ta/Pa) ] - b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENYIROMENTAL. INC. 
t45 SOUTH MIAMI AV&. 
VILLA!iiiE Of' Cl.EVES, OH 45002 
513.467.9000 
877.263.7810 TOU. FREE 
513.487.9009 FAX 
www.nSCH•ENV,COM 

5.0 "nTTTTTTTT1rrrr1TTTTTT1TTTl"ITTTTT1TmrTTTn-rTTTTITTTlmTl"ITTTIT1TmilTTT'mTIT1:'T'ffll'TTTTTnTTT1ilTTFTTTT ,4() 

4.5 ittlltttt+HttHltttl+ittttlltttHttttttttHltttHttttttttt11tttttttt1ttttt11tttttttttt1tffiltft'Httttt111tt 36 

4.0 -H+HttHttttHt+Ht+HrHtttt+Htttttttttttttttttltttltttlrtttt~Httlttttttttttttt1ttttttft11t11m1t 32 

3.5 ttttttttt1-tttttttHttttHHttttt11tttttttttt1ttttttt11tttttttttt11tttt1t1tttt1t1ttt1ttttttt1mttnmttttt 28 

3.0 24 

0 
! 

2.5 20:5. 

2.0 16 

1.5 tttH+lttl-H+ltt!-H++ttHHtttttiltttttflittltttttttltttll+lt:Mft+ttttttttt1ttttttt1ttttttt1ttt1ttttttt1mtt 12 

1.0 +1+tttt+1+H++ttHttttH+1:ti+HtltttH-tf.i'ttt-tttttttttt11tttttttttt:tttt~1tttttttmttttttt1mttntttt8 

o.s tttttt-ttttttt11ttttttttttttttttt1ttttttt1+ttttttmfflttttttt1Httt1t1tttttnmrmm,mm,mrrrn 4 

0.0 +u,.1.U.1 ....... f,,U-1 ....... l.&..4 ................. "'-4' ............... ~ .............. +u-........ ,l,U.j ............. ~ ............... - ............. -_,__ 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3/mln) 

l-+-Qstd -.--Qa --Qstd vs deltaH j 

1.8 2.0 

:z: • = • "0 

• y-axis equations: 
Qstd series: ✓fl H ( ~) ( ~) P std T a 

Qa series:· ✓(t:. H (Ta / Pa)) 
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CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi Ul20 

NSC -TISI- TIS 1 70 2i5 
CALIBRATION 0'0.$0 Tel.(02) 964-6211 Fax.(02) ·964-5155, e-mail: calibratech_caJ@yahoo.com; calibratech_cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibra.ted by : 

Calibration Method 

Certificate of . Calibration 

60-2.00157-1 

Special Lab Envi and Consultant Co. , Ltd. 

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity : 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.0001 g 

On sire calibration was carried out at the Laboratory, 

Special Lab Envi and Consu ltant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 20 17 

Akaradath Thippichai 

(28.5 to 28.7) "C 

46.5to49.7) % 

J 01 I .0 mbar. 

Page 1 of 2 

in-house method CAL-M2001 based on UKAS Publication ref : LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : This cer1 itica1ion is traceable to the Internationa l System of Units 

Standard Weights 

Cer1 No Due Date 

E26 .1-E2624 (02162446 16 Nov 20 17 

The Uncertain lies are for a confidence probability or approximately 95% 

Traceability 

National Insti tute ofMetro logy (Thailand), (NIMT) 

Approved by : 

( Surnchai . Prnmthong ) 

Technical Manager 

~_;•Y "ot:' re:ro:~ili,,.h., ~ '."H::::t~tho •'''' w,ffi~~f:~~lib'.rat~C:~~ . -' _;_.~ \ '. ,, . 
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Calibratech Co.,Ltd. 
7/ 106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi. 11120 

Tel.(02) 964-6211 Fax.(02) 964-5 155, e-mai l : calibratech.cal@yahoo.com, calibratci:h.cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-l Page 2 of 2 

Result of Calibration : Without Adjustmen1 

UUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.001 0.0000 0.0001 1 

0.0 1 0.0000 0 .0001 I 

0. 1 0.0000 0 .0001 1 

0.5 -0.000 1 0. 0001 1 
.. .. > 

2 0.0000 o.ooo•it 

5 0.0000 0 .00012 

10 0.000 1 0.0001 :? .: -.. 

50 0 .0005 0.000 f5 

100 0.0011 0.00022 

200 0.0022 0.00(}39 

This reported uncertainty of measurement was based on a standard uncertainly mul iplied by a coverage fac tor k 

providing a level of confidence of approximately 95% 

Eccentric error 

Repeatability 

Load test : 

A B 

-0 .0002 0.000 I 

Load test 

Stdev. 

50 g 

C D E 

0.0004 0 0000 0.0000 

200 

0.00005 

g 

g 

- oOo -

g 0 A 

2. 11 , 



li"'li"'I oq,, q,, ( 

vi1~~""1",>1fl(pl 'lJ~ AelWti,HLGl'Ml'YI Blue Consultant Limited Partnership 

32/751 t1u.u.tb::'.lf1e:i'Yi~ LL"ll1.;it\-1~1 L"lJqiy\.;im m.;iL'Yl~":1 10140 
Cl ct Cl Cl ct 1 

1m.o-2a13-6o4s-61'Y11~11 o-2a13-6046 

ie:i-11.l~u1im1iLm1::iLe:in'lfu.1ue:i~ty1~G1.;i1u.~ 14 ;_.,m~3J 2563 

Instrument : Sound Level Meter 

Date of Calibrate : August 19, 2022 

Calibrator : Sound Calibrator 

CALIBRATION REPORT 

Model : ST-120 

Calibration Report 

Serial No. : ST120C0267E 

Manufacturer : ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 6, 2023 

Manufacturer : Scarlet Tech Co., Ltd . 

Range of Calibrator : 93.97 dB 

No. Serial No. Before Adjust After Adjust Inspection Result 

1 090146 94.0 94.0 Pass 

2 090148 93.7 94.0 Pass 

3 090152 93.7 94.0 Pass 

6 0901 58 94.2 94.0 Pass 

8 090171 93.7 94.0 Pass 

~ n1\\!,l)1ltln\11 \!i l'fUl~t'l~\'rt 

., -- ., ., , • ~ . <Hl s1:J.t.1'A lf'r 
1uu1iJ'l-lfl•:n..l!)t111ln11m-l'I-IU~'lU"l1n~ ti L~u~ . . . ,. . i,,

1
ft> 

' min~ PoitfMr'" .,. 
" 

. •: .. , ·:··: 
.... ..... . :~ ... ... . . 

('W1-l'll1CJU1111111 'ilU'W(;l'llCJTTN'ntJ) 
' 

~4'111m1-X?J-lUD1J1im1 



Calibration Certificate 

Part Number : 

Description : 

Date : 

712A0101 

MiniMate DS-077 

February 18 2008 

Unit SIN: 5279 

TEST REFERENCES* . Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & Kjaer Power Amplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Charge Amplifier 2635 

Brue! & Kjaer HPMC 4221 

Brue! & Kjaer Mic. Carrier System . 2804 

Brue! & Kjaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the sp~cifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

. calibration. 

AUTHORIZED BY: 
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/-: 

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL.0-2717-3000-24 FAX. 0-27 19-9484 

NSC-TISI-TIS17025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang , 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by: 

( } Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

( ) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % • 
----------·---------------------------

Thi s certificate may not be re produced other than in full. except with the prior written 

.1pprnval o f the head of Corporate Serv ice, J . Equipment Ca libra twn •nd Testin g Services 
---- ---- --------------------------:---

A 0050992 

. ! 

1 j, .,. . 
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Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 
1) Document Process Calibrator 

2) Ref. Standard Thermometer 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model Serial No. 

741B 9771002 

1523 2188080 

Page.: 2 of 3 

ID No. Cert. No. Due Date 

130RC016 15E3885 15 Nov 2016 

130RC044 161563 18 May 2017 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated . 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N .:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

a 0761295 _ ./ ---- _./ 



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert. No.: 16CH 1145 

Page.: 3 of 3 

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

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N.:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : ---------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 

(°C) ( ± oc) k 

0.001 0.20 2.00 

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

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

-oOo-

a 0769697 

;, .• .J · .. • 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : O 2723 0300 Fax : O 2719 6479 

http:/IY.ww.mt.com 

Certificate Number : 

CERTIFICATE OF CALIBRATION 
Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIIIIIIHHIIHIIU 
• s v 1 6 0 9 l J O O 2 5 • 

Object/ Equipment : Electronic Balance/ Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt : September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

D Mr.Surachet Sukkate 

CCW - 4192 -16 IC 

Page : of 4 

The con1ents of this certificate may be published or reproduced()( passed to a third party only in fl.IV, except with the prior written approval ol the Calibration Center. Menser.Toledo (Tha~and) ltd. 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Device 
Model: 
Serial Number : 
Calibration : 
Capacity: 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 

0.0001 
g 
g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . g . 
Readability = . g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 
50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 
150 149.99997 150.00007 -0.00010 
200 199.99994 200.00007 -0.00013 
. . 

. 

Certificate Number : CCW • 4192 -16 /C 
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Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00014 

0.00020 

0.00027 
0.00034 

. 

. 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 
2.0§. t.t \!,· -!j-

.. }#:02 . :;e:'., .'. 
lil ~ .2 6\ . '· •;. '' ,.,,: •"ft · , ...... 

,,,.--· _ .. ,,<f oo ,.. 
_,.,. 

•f; .... 
../,:;-

«:i; .. . . . 

The given extended measurement uncertainty is the standard uncertainty of the measuremenl multiplied by-4overage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. i ,.,--'; 
II!! ··, ;:, . 

&"~i' ., ' · 
~ .·,, ~.. . 

jf'.?J; ':,,"· ;r, !;, 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax: 0 2719 6479 

http:/lwww.mt.com 

Certificate Number : CCW-4192-16 IC 

Model : AL204 Serial Number: 1228510730 Page: 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 
. . -

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

- - . -
. - - . 

- -
-

. -. . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

I\ 
~ 

D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 1 oo 

Position 

1 

2 

3 

4 

5 

Max Deviation 

FOIJCoyMeailr•Tolew(T~LfflllH Rev.la 

9 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0,0002 

For Weighing Range 2 
Test Load 

4 

5 

Max Deviation 
_, , 

~., 
;'O: 

;..: 

Illa II Ill ~ GOCumef1 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : O 2719 6479 

http://www.mt.com 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature: 26.4 °c to 26.8 °c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 

Certificate Number : 

The calibration was performed by using Calibration Laboratory's in-house calibration method # CP / W002 / 05 
• UKAS LAB 14 : Calibration of Weighing Machines •; edition 4 / November 2006 

CCW • 4192 - 16 /C 

Page: 4 of 4 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k . 

which corresponds to a confidence level of about 95% for a normal distribution. Tht1 standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to fol lowing national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

• Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association {Thailand • Japan) (Calibration No,0008) 

End of Report 

: I • .•. s,.: • 
.:=• .. ,t_;""¾; . 
··:,,•~❖ iJ--,;-,,::,,J ;r 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-2717-3000-24 FAX. 0-2719-9484 

NSC-TISl·TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 
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Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer: 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( i Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date: 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd . 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

This cert ifi cate may not be reproduced other than in fu ll. exce pt wtth the prior written 

apprc\\ a l o f the head of Corporate Services 3 : Equipment Cal ,hratinn and Testing Serv ,ces. 

\ ,, 
'·• ~ ·'··"--~"- .-..__ 

A 0051033 

j . ·, 
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·· Equipment : 

·: Model: 

: · •· Serial No. : 

-, ID No.: 

Manufacturer : 
•. Received Order : 

~: Condition As-Received : 

'; Calibration Date : 

-' 1, Reference : 
[? 7, 

• • Procedure Used :-

Hot Air Oven 

UM 400 

8493,0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

. Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

?~ measurement method with Data Acquisition which connected with Resistance Temperature 

'\ Detector ( RTD ), 

</{ The temperature scale used was based on ITS-90_ 

/ Condition of this result of calibration 
· ; 1, Reference standard instrument:-

'/; Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

2. This result of calibration was found accurate as shown on date and place of calibration only. 
/ t 

: 3 . This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand , ( NIMT ) . 

. •"· - National Institute of Standards and Technology (NIST), The United State of America 

_ Result of Calibration :- ( * ) Without Adjustment 

"~ Function of UUC* : Temperature Source 

• , Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 67 61 
, .. AC Supply (Volt) 230 230 

Position : Ref. Std./IO No.: 

1 14RTD101 - L- - --- -- - ·- ·-· ------l 
a 2 14RTD102 

- - ·--- -- -1- - - - - ------ --· w 3 
----··- ·--

4 

Dimension of Chamber: 5 

6 

14RTD103 

14RTD104 

14RTD105 
Probe Installation Details: 

a = 5 cm 

b = 

C = 

5 

5 

cm 

cm 

D = 0.33 

W = 0.40 

H = 0.40 

Capac ity = 0.05 

m 
-- ·- ·--- . -

m 7 
·- ..... . - - ·•• ·- .. 

m 8 
m3 9 (ref.) 

L.. . --···--·------ · -

14RTD106 
··-···•- ·-·---·-

14RTD107 

14RTD108 

14RTD109 

a 0759611 
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__ '.: Equipment : 

~: Model : 
· '._ Serial No. : 

4~ ID No.: 

Manufacturer : 
· · -~ Received Order : 
•', 
0
•~ Condition As-Received : 

.\ Calibration Date: 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

•~·i Reference: 1607-0518OC-1 

i< Result of Calibration :- ( * ) Without Adjustment 

· ° Function of UUC* : Temperature Source 

Calibration UUC* UUC* Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc ) ( oc ) 
104.0 104.0 104.0 0.1 2 0.67 

Calibration Measured Temperature ( 0 c) 

Point Position 
( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc ) 

1.1 

7 I 
104.0 103.834 j 103.955 I 103.688 I 103.960 I 103.937 I 103.616 I 104.597 I 

;,, This instrument was control by temperature controller Sigma, model SFN48. 

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

Cert. No.: 16TM1916 

Page.: 3 of 3 

Uncertainty 
Coverage 

Factor 
( ±oc ) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

r 11 Temperature stability: One-half of the greatest maximum difference of measured temperature at any one sensor. 
i.''; 

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

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

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

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

'Ii UUC* : Unit Under Calibration 
' :.: Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
} 

., 
'/t 

. 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-

a 0759612 



Equipment: 

Model : 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.spcgroup.co.th 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrumlab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC-TISI-TIS 1702S 
C.lillfatlon0017 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd. 

1194 Soi Wachirathamsathit 57, Sukhumvit 101 /1 Rd., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24. base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (N IST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

( Mr. Dumrong Boonsopon ) 

Person in charge 

( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to lhe lnternat1ona1 System of Units (SI). It provides traceability of measurement to international or 

national standard or other recognised national star>dard laboratories. 

The measurement uncertainty stated ,s the expanded uncertainty which is obta,ned from the standard uncertainty multiplied by the coverage factor (lr-2) to 

provide a level of confidence of approx,mately 95%. It 1s determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM). The effect 

that the results relate only to the ,terns calibrated. 

This ca libration certificate shall not be reproduced except in ful ! only. without wn11en approval from SPC Calibration Center Co .. Ltd . 

SPCC-FM-C06-07: 03 May 2016 



SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

· Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 

\:J~\,~""rl "+- ----·---·······--··-·-·-··- .. website : http://www.spcgroup.co.th 

Certificate No.: C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm}, The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1 .23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 



Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.spcgroup.co.th 

Certificate No. : C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07 03 May 2016 ------



SITHIPORN; 
associates_/ 

SITHIPORN ASSOCIATES CO., LTD. 

451- 451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp://www.sithiphorn.com 

Cert. No.: 

Date tested : 

r.: 
AA SPEC 

PERFORMANCE VERI 

Instrument identity ___ G=B~C~----

Instrument type ___ ...;9;..:3:...::3;....;AA:...=..=----- Name------------= 

59032 

22/06/2559 

Serial number. _____ ~85=--=-16;.._. __ _ Customer 1.J~'lJ'l'l Lfl'U L1~ell-Hl)''U'l'lllel'U,1 LL?l'lJel~ l~eli 'Olf1~ 

Test Result 
:.,, •·• · 

~ J .,• .. 

No Test Description Criteria Result 

2 

3 

4 

5 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 run 

Slit Width, 0.5 run 

Slit Width, 1.0 run 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

Reading in BC mode with gauze 

Difference 

ABS Reading on 5 ppm CU 

RSD 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

< 350 V 

Std. Dev < 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0 .1 

324.75 ± 0.2 

852. 1 ± 0.2 

0.47 Abs. ±...0.02 

372 V 

0.000 Abs 

0.20 nm. 

0.50 nm. 

I 01 nm. 

324.73 nm;,-:, 
.. ' 

52.0 

.;,~>i;.t:;;~f 2~~:it~i!:J? 
. . ,i; ~,f:1•J~::}:)/ :;.:~re~r~~;Ji; 

. -' ,.I:::.;\:_·~::;·;:/_:··,.~ 

Date 

' J . ~ 
:-:·.( 

✓ 

✓ 



' ~ 
fllflNl!1flfl 5 

91 91 W 

~· ,,..1 ~ ~ 0 ~ 
1 ltl~ l U 0111'1 U 1'1 ff fl 11"11"1 U fl f111 fl l! Mll ij ~ 

41 



,,,. ,oe Q.; 

(t@lelib3J1l"a1~3J - t@lel'Mifi'Mi11~3J 2565) 

..: I <µ 

t -w Bel il?f1Vi n<a<aaJ n e1a<a1~ 
q 

' 
ll<ag;'Yl1'M>U@l"at6Ul'n 32145/ 160 51 

I • 
I~ 0 I O ""' "' \,l,,,,O ~ 6 

15 Vi3J'YI 11 @l1UaUel'YlelJ el1Ulel'YlelJU?fib'll'Mi ~J'Vi1@1el@l"a@lilfl 
~ q 



n1,-~1 b uum,-'Yi1 b 'VliJ 0-:J"lle)-:J Lfl,--:,m,- 91::;~-:, ~ i.'ln":i::::'\"11J~ mf m~n,i1,::::.nihh::::b 'YWf0 th-:i 
'U 

'Vl~m~mi.a-ii.i m,--:n-:ibb~um,-~·uv,li.,'.n1'W~~ftft~1un1,-n1,-'Yi1b'VliJeNbbi1 ~-:JbU'U~-:Jlil1bUu0~1-:1ri-:i 
'II 

b ~e:i~u 'Y'l ~.n1-w bt'°.l~ iiimm1ii 1 utu rf1fl,--:in1,-t 1'f n~aJn ~u 'Vl~em sf u~uf;(~.n1-w b~~r\0um,-'Yi11, 'VI i10-:1 
'II 'U 

:1.nnfk~ bb~::::1,aj1f:ie-mn,:rru~e1~.n1'Wbb1~imm,-r,1m'ii'1.;it~m n1~'l-t'Wtm1vnfurli-mrii1191:::: 
q 'II 

,4 D o l 'jo,nl t 6'.dA nl ,1' n, l.t' ,d 0., D d ~ "-' 

1. b'W€1n1'Vl'U~,-,1J bb'UUn1"H"ll'u":i:::: W"ll'U'Yl·~'\Ub~::::,-1Jbb'l.J'l.Jn1":iW'UTIW'U'\"lfl1f.J'V\Gl.;Jf11'a:'Yl1b 't'\1)€)-:J b VI 
'II 'II 'II 

,d ' X.d51 I~ d, 0 e!f 6\Q,,1't . tl'1 
6-lffJ' ldJb 'V1;!J' 1:::W;iJ~e.JNll'll'fY'fl,l, 'YI b '1,l,bb~l~:::1nb'Jtl,l,'Ylt:-ITl-l,T1Tnn b 'V16.le.l'1 bb~:::brn:::~·rn-rrn l,.0.0'1J1"::: btJ".01,!,~ e.l 

.J n l Q,.; ..,I Q..I id Q..I A Q..,I t"' A' d.d I (I d. I IQ.I 

2. b'W€luWu":i-:J'Yl~'UtJl11'WbbiN::::,b'l.mtnt::::'Yl1-:Jll3J'\"lflWll€1-:J'W'U'\"lo/1~1Un1":io/11b'Vl,3.J€l-:lbb-"abb&n bbiil:::: 
q 'U 

~¼~-;ti,iiitii~ l,l,ri'IJ r la a6Jli ,rnt:e.hlbb Jbb&i' J 1,;~l'IJ 16.Jf 1.-16-lr l~¾r';°'u~J I l'l'~bb J'l'l;e.16-11<i>1LiaeJ1J 

55 i::t L(flt.1iiJurld'ui.:ti'Yi1b'Vlih:i-:1Yf1.;i~1m1,u1-1,"ll~tfl,--:1n1,-"a::::u::::1h::::a..11m 10 b.:i.J~,- bbl.'l::::linnbbu1nuu 

~11i1,-m::::'Yn:ii1uri~1i,::::m: so 1,3.1~,- ii~url·n3.11h::::3.11m 21 h 1~tJri1'Vl'l,l,~ 1~a-f1.;ir1u'Yi1u1J~u 

"ll'U1WPii1Uf\1111n11-:1 4.5 1,a.ivi,- a--:11.l"a::::mru 1.5 1,11~-s i1u1Juiu~un11-:11h::::inm 2.0 1,11~-s mmm1 
~ ~ 

,t' .dL ' "" !' .d ,¥ .d 'I "'-"1 " I :,- ' ~nnn11~11~-~e)U~l11'W'WWYl fl'S-:Jff)'S 'W'U11 3.J~'S::::U1o/l°l.l~"llU3.J1b'W€l !.°15.blJ'l,l,.'u';i: btJ"ljWYl1-:J 
q 

I I I abJ I ~I w~1H,b"ll'l'll'~ 111e.1J a,;, rt I H,;'9'1 Jrl hJ; I H, ;';fi1'9'~ ·v H, l'l'lb !e.1 ~ J .,.,dJ HM> I t~ ~ 11 <) bdJ'9'1 a "~ve.1~1H, 
~ 'II 



.r dd .f'I • .. t .., . .. d '\; , 'I ., .9 , .., d 
b~~Y.n~'Yl'Yl9l:bu'Ql'YJ.1b'V'l:JJ0..:)"1.le)..:) fl";j'..:)~1:JJbbf.-i'l,.bf.J.~D1':i'Yl1b 'V\.:JJe)..:) 6)5..:). \l."1S1-:lbb ':iff-¼): b"nbu'l,l,Ue)'Qln~:mn.M,W0 

,:e:i-:iiini1,nni'l,.bri'Yi1b 'VliJB'1"lJe)..:) tv11-m1,:i,--tl:1hh::: hi"lfmurhm,:,:;JJc,]1..J ")"110-3 tf11-Jn1,: 

6t ♦ O O I I Q.J Q.• d d " 1/1 Q..6'1 % ,de;-- ~ 
b '\.l,~1'\.l,"l]e).,j bfl'l:ffi'\.l.bfl~'Vl'\.l,"ll e).,j bb'lJsl.,J'lJ"j:l:o/11'\.l,U~':i"lJ1.,J bfltJ.,J'Y1'\.l,1:JJ1n e).,j b 1 b '1-1, rm 'Yl bfl':i.,Jn1"j'\.l,'\.l, 

, 'VI.,• ., 'VI .,,. d, .. .!' dt &'VJ.,• ."I% d« 
WU'l1 b~'Yl1n1':1mumi-:i b1'JJ':il.1Ul.'Yl11~'YJ.1~~e)U,1 'V\.'l,.be)"1.18.,JWWY\ .f):';j,.,')n1".i 6)1.,j. b-'Ql.D1'Vl'l,l,~blJ'l,l,W'1,1,'Y1.Ln.'JJ 

mJ.:ibu~ e.m~ubfl~~'\.l."lle:J'l°l 1fl1.:im,i1 ti J'iulll'.Li'\.l. 1,i'Yi1nl'rnt1e:i t1"l.lummu0m °1Jeniufilfl1.:in1,:1,iJ,iu 
q 

'VI :JJ'Ql bbi1 b ~el b~~ti:JJiu f1b 1~1Wrrnn'l.Jnel.:I b'.U~€ln~ur1,i::: bn~off u,11nm,:'Yi1 b 'Vl:fle.M l uiur1fi1°1Jel 

'.U':i:l:'Yl1'\.l,1J(q)";j'bb'Uiil.,'l-U ~'1 b~ 01fl1.,'!n1':ibil~~1 b 'itun1,:'Yi1 b'VI ifo-:i,i::: hriu riu,L 1twd'1 un11Ln1Jn0-:i b'.U~ e:in 

"" .,, d .,, .f "" .!' k ,r' 'Vi a I 
'Ql'l,l,bfl~'Vl'\.l,o/lbn~"llU'11n'lJ1'.b1n!,WWYl bfl";l'-:lnl':i'l,l,~e) b).J 

.,. ..:'de ..,. .!'d. """' .9 J' .d .d""Vl•"" .f'I c ,. 

1) U"H 1nl,,'WWYlrl'lW~3J 9-.,. W'l,l,'Yl'Yl'H. 'Vl:IJ8-33J~J)1Wb1,.1'1,l, W'WYl':i11Jo/l-tl~ baJaJ.nT~bl.J~'n1 b 'Vl:1JeH3..11 

Ti e1u~.n1wtl;lil1J'\.l."lleJ-:iiurl111 b 'VI :t1 a-:iii s4'1:::.J1a £11 ub "ll~~1"l! 0tl".i:::'Y11'\.l.1Jo/l-S'Yl1-:ii1u rifl hi "l!U1~ b darl 
q 'll 

. I 'VJ,d d ~" .9 '.... .... !' .&:' d. .. t u"S:l::JJ1nl, 1 b':i iiln 3 b:JJ~"j 615.,'!lil:::ITT:IJ1':irl b°ISb1J'\.l.1Je)r~,n<q1::;n0'1,l,";l'eJ'11'.U'l,l,1lil1nW'l,l,'Yl'Yl1b'Vl3JeJ-3"ll0.J fl"S.Jn1':i 

b~Bnmfiuih I, 1°L".!i'l.l~::: Lt1"11U:l:iinlilm:,:a.1~'1.:l 6}ITT'Vlii1 Lfl";j'.Jn"l,: l~t1~:::bil'Qlm:fle1.:i hutm~m::: Open pit 

bbuu.ffwu'\.l.b'Ql ~..lb~e),'1,1,Gi(p')n7,:o/i7L'Vlil0-:iq1:::iiin~m:::bU'l,l,Uel"ll:lJb'Vl:i:1eh'l fj(p')1,uuiurl1h:::111m 55 ,~ 
q q 

fl113J~ntl1:::3-11ru, 25 b:JJ~"S lil7n1:::iui'l,l,TI'l.J 1(p')tJri1'V1'1,1,(p')l'Vlvr~'l,t1bD'l,l,bb'Vlci.Jnntn'l.J.J1 b~ell"IY 

1.h::: 1ti"!fuihwfu"1SaJ"lS'l,l, m1~'1,l,'\I-J~--i'Yi1 t~1~mn1"':itlf1Jtl,:-:i b~ri t1,:111w"l!0-:ilim Vli'.l el.J6'(p')'Yl1 ti~-:ilil:::~ 0-:i 
~ 'V q q 

"l. 1 ., .d "" A' d'VJ .,. ..., ., • I"' .,, d "' .f • "" ~ .!' d 
b1J'1U'Vl:lJ(p)bbiil1 b W e)b(q)';itJ:lJW'l,l,'Yl 1,'JITT'Vl"aUbnUnel.J b1.JiileJn(p')'l,l,'Yllil:bn(p')"lJ'l,l,,J1nn1':i'Y11 b 'Vl:lJe)..:) b'l,l,WU 'Yl 

1 J' d QI"' A .f'I .., "' ~ ' ..J • VI. I ... 'VI ....... .,, d.., .. ',) ., 
fl':i.Jn11U 615.J b}.J iileJn(p')'l,l,liJ1fin1";l'bu(p')'V\'1,1,1 b 'Vl :IJe).;J ~ '\.l.bL(q)fil:l:-.u1.J,J:::'1,1,1 blJbn'i.Jn e).:I b'W.;J'l.J"ab';Jnl,'Yl,J~l,lq'Jjt):l-J b1 

l~tiiifl113JGi.J"llel.Jnel--lbtl~eln~ut~.hnu 5 b:lJ(q'Jj i-:iJu ~.Jri1'Vl'l,l,~1-vr~1b'U'l,l,n1';i~'\.l,v,J 1~vm1tliiln'W"ll' 
'll 'll 'll 



,J' ..!') ii .d • .9 "' .d' d 4 • " I '11 ' 'l 3) fi.\UH~i10Ufl'Mi '} l,l.'lJ-:leleln~1J'}b'l.JjbJtJ.tW¾'t1Ln'UneJ~bbd 1Jd::;~1m 4 bd u~:r)U¾111tH¾ 

tv1d-:in1-s'!.l-a:anru 4.5 -a1:1..1buu~url1h::1-nru a.s li ,g.J1il:~1:1..111ri~1bitun1":i~uv-J~111~ 1~tmT'5t.li''IJ 
'II 

A .::I' d 9,1 0 .,.,. 0 ~ 0 1 Q,I g,,, 0 d I 

4) 1J'iL'ltll.WWm'l'Mi-fl11'.fl1L\UJW ~73J:IM-mn1j'Yl1b'Vl:itel~n1'Y\'l,l,~ '\l\b1'1,l,n1"a'Yl1~'Vl:i.Je}.;)'V\-~1il1n 

1.m1b"ll~ tvr:i-:in1•f:i:ti:1J,::1-nru 1 o baJ~"a bblil: -a:ti: so 1,3-1~,- 1u1mm1riuu~1tr1dru:'Y11-:1~1wrh;,r li"lls-:i 

1 d ,=j .r d O I VJ O A ,!-' ddVJ O d V 0., A "' d d ,=j .r 
fl"a.;Jnld 611.;J:lJ'Vi'l,l,'Yl"a1:lJ lJ"a:mru 21 b"a l,l,l;l::;'l.J"ab1nt,~¾'Yl'Yl b:lJlntl1"lJ0.;Jn'Un1iln"a"a3Jb'Vl:lJ0-:Je)'l,l,6} 611-:l:!Jb'l,l,e) 

rl1h::mru 20 i::i n-r:i~11.U.un-l"a~¾W t~un1V1u.~1\Zli1n-111l1m bam'!.hiu1~ 1,~1u~1.1ru'IJu~u'YiTu11~'!.h 
'II 'II 

"'.d' d, d'jv
0

1 1 6".9 ,!-' d... .:: V • ,!-' d 
'Vl"a0~U'Yl17-:l b 'Vielb°ll'1J"a: tJ°ll'¾b1JUl,I, ¾ 1 b "1.J~~u'Ylnw1m (Buffer Zone) lil Wl~liln1::;'Yl'IJ ~~bb1WI l.'10:JJ~ 0.~u 'Yl 

".!J1-:l b~tl~ bWI tl"a€l'l.J 

1. 1riinimn-:i XGMA 

2. -ari"lJ~bb'LJflb~ KOMATSU 1u Pc200 
0 .... 

1il1U1'U 1 fl'l,l, 
q q 

0 .... 

lu1'U1'U 1 fl'U 

-;/i1u1u 2 f1U 

0 ... 

'U 11-bJH> L,VUV ~IH> 

"<il7'U1U 2,000 0'U 



1 ., .., "" 1 "' .., !\1 .,d • " I 1 ., .., ,f d d "" "" 1 
mmu~Jl1'Wb~JJ ~ t..1umm'f¾1l bJJ'Yllil:::u1~1 u iiln 'VI b 'Vla.11:~~rru ~Jl1'W'WU'Yl'YlmJJTrn bliJ1rn b~'l.J ~ma: 

~ 'II "lit 

m.he:i~ be:i~1~1 u~n1'W1r:i1JJ"l11~ei ei 1'11 
'II 



':i:::ti::: 10 l,1](ql';i 'iil1mm1b"l.J~'t.h:::o/11'1,!,'lJ~':i bb~:::':i:::ti::: 50 l,1](ql';i 'iil1n'Yl1'1ITTii'1':i~'Yl1'1i1U'Ylfll1i1~tii.i 

u1ntr1i.~m'l.J~n 1~djmbfl1bb111l~i'l.Jvl''l,l,'Ut-11':i!::tl:::vl1.;i';i::;'V111.;iiu 1.h:::mm 2 b~~':i bblil:::usim~~11 
'11 'lJ 

t.t. vdn-a:::'iil1 ti eJ em~rnt1u0n bt.si:::i.i'Yi1m':i"1.J~'Ll0in~:::n0wiw1J~b 1nm1.;ii1urifl 1i ~.;i b "a1 Li-w'~u 1 
'lJ ~ 

'l.J~b 1mtwrlt. ,fan1"a'Y11 b 'VI :fleJ'1fflUflL'LJfl1Jn1"a'Y11 b 'Vl!JeJ.;i 
'lJ 

,h,1na, 

O\I01·UJ I.Ul. n:n. iJ.A. U.UJ. 'rt.A. 

flTlUl; tJlJ~wrh.Je1n ,/ -./ ,/ 
~ 

n1'lLi'l;tJlJn~11ij' ,/ ,/ 

mn.!WJ1mh,iu ,/ ,/ 

m1-1m'.luli11~~1,1 v ,/ 

' ' 

mi-!.le1n'!lolJLL'lflJ -./ ,/ ,, 

m1ri1i<rrJiirhi ,/ ,/ 

1h,1na, 

ii.ti. 

,/ 

,/ 

,/ 

,/ 

fl\lfl'i'UJ fl.A. i.'f.fl. n.u. Gt.A. 'rt.ii. Ii.fl. 

m'lLi'l;tJlJ,{wf1!.le1n ,, 

n1'lLi'11tJlJnLt1'tij 

m'll.lfln 111u1,1i1,1 ,, 

m11~tjmh1,1~1,1 ,/ ,/ ,/ ,/ -./ ,/ 

m1l.li-m'llmJW!llJ ,, -,/ -./ v v ,/ -I 

mi-ri1i.i1'llw'll ,/ ,/ ,/ ,/ ,/ ,/ 



223 ooo 111n!l:i 
' 

ri1 !-!,ht1!un111Jcm M'iiulu 25. 000 1J1Y1IL 'i 
'II 

32,000 111n!lf 

20,000 111Y1 

00~-fl -..C-n.,11 <"\.,C,,,(t f -n.,• , __ 01"1-11 ♦l'\0 I, 00 G: II -~ff;- .-,..-,.o 1-11 ..... 0.~ ,_"'/ _ ~-~-r,,(l f-,e.- •-~-II f:::o ,r _, .... 0 ~ _SJJJ O I --- ♦ II 
YI J t'.Hb r, Jo,1,1,/ I J /1) 'IJo,J.)l,l/ /, /1/'lbH I "11,. I'/ ,I,/ 1,1,1,y., I/'/ 1/'I 1/'I Ill,/ 1/'I ""' yy /,1)JJ 1,11,/,. yay /11,/ I J,. I,. 'ti J l,U,. 1/'I J.J 1,1/'l1, rJ"\/ ,. 1/'I,. "111,YJ I I,, 

'II 'II ., 

-



tl1AU'M>'l0 



" • 

U?J';f;!.1,t;fb1» , ~C,e,.:1:,'t,1~ t(J Witt 
1~f.lW .: 

" 
u:.nrft11t11Wt;'li,i}t,tt:t:.: 10 f.1/IJt 

11n!'S!Art.W.J 

" 

_.11Ntt U'UI 

, ~tst~Ulll-;1i-.t1Wa1 
U~HH'HAl'Ha \!.Hlf HMiiil -1 

1a1~11Mn-rui nwiiat 

··~ il,~11na,ulll.1niiu 
1iaffn9' ::-R,tL.t 
..;..- . 
'ftUtUfliH'l,.1 

1-4 

*01..io..iiiEl l,!l'l ,nn MINING ENVIRONMENT CONSUL TANT CO., LTD. 

0 
I 

N 

A 
50 i~O lJJVl1 



ft'liNilNlU 

1Afu~w1ln'1l\MN:u 
U1t:iitt) l lllllilii,rnu°'ll"ii,t 1 

., • .. • I 
f\Ut, IU\IHUUll::i,\)'i ::'tllll\11 

••• 
~,Hu,1c1.ut1:i.1n(.v 
tid~lltt!"flilU 

~,t{u11i1mi 

*81-:lfl-:J'llil i.lil ,nn MINING ENVIRONMENT CONSULTANT co ., LTD . ... .,...,..,=-,~, 

N 

A 
0 50 too nm, 



t~,.m, mdio.Ju.;;~'111 ~'4o~flff'l"1 nituriori1.J 
tibm \',\iiO.JIS11,fHt 't'lflfl 

n\lUR'll!11~1.h:fo,ru 

0 .i,nuno~,t1iion>i11 

[TI n,unn,ud 

We Consulting SONice Co., Ud. 

Ji.Iii 7.2-1 

so 1cc 200 

-1<0- ,miium,lJ~~ (MSL) 

D 'IJOUl'IJM11\liu~\{ufl rhun,nl1,lliio~,h: i\ 1 (Dl'i 1) 

CJ 'llOUl'll91m,\liu~~uiirh\lllm hlliia:,b:i\ 2 (tlf\ 2-4) 

D 'IIDUl'll91m1\liu~~uiill'lum1,l1,lliio:,h~ii 3 (tlfl 5-6) 

- 'IIDU1'11M1,\liu~~11i\,h11m1!11,lljjw,b:ii 4 (tlii 7) 

t:t' d A' A' do ~ 
5 9 I n'lw LL~Wt,9"11 m IL "1101W'Ll. 'Yln'l5'W'U vJ a-n'lwwu 'Yl'Yl'l L 'Vl:t.l Pl ,9 qj - ·-· ... -- - . _ ______ .... , ... - .. ·-·'U· - ·- ......... -· --- . 

•61~0,l'lltl~l1 ,nn MINING ENVIRONMENT CONSULTANT co., LTD. 

---



,,:z.., .Jr d 
11Ln1'\Al bb~%Jflel'l,l,m11J11JWWY1 
'lJ 







M~ 
~ 





,.., t.-· .:!:! 

-atJ!11'\Al bb~~-:JfieJUn1'afl11\l~1 "11'\Al°.lY 
'U 



., . 
.... "" "' <;ji.JJ71'\AI bb~~-:Jnl<;i'l.b'J.J'\Al'l,I, 'Yl 

'II 









-==--11.Jn111 bb~l9l~m~1l~n~ul~ 1-ti~~ 'Yl~f"JU~U bb~~1l~n61l•mJbb8l!iJ n1r.f l9li~vl, 





l 
. . 

, {, ! 
~ ~{~ , .. 

,· .. - -~ - 'li'-"&.ta~,;JJ .. 'l:--. ~ 1',.71 ..,.,· 









I trfiiHlli fi)I~ flci11f ill:!JJ 
tiuA1'uvn m 1Wilt1Ai'l111mrnrlua~1J 

tn;n~1Jf1Jtcf1Jl'i 32145 / 1605 l 
VD.JY,1'"lil1 t1_1ffo-2a,Jl..-,,f;t •hfi"fl 
,ri7,n W471 2 ,.nu 6, '1111~,1 

42:89 

~·rna tialKU a'Hflc) tl33tl~U'UU .f~\~ clfl'l(wm 
j:J1fi;;t.u ~ fmr. 2 nmncu 2 55 6 
l'i•fllff ·1 tlll(l1{Jll 2566 
iAv1a'iu~11aJ..,,.1nni,n,HqAa'mninr-









Lu flff1"iU\.bU 

~ t,I ff 

~ 'ii'lnTrrn t 'U.'U'11'U i1su.mffi'U. ~W'l-1, n-nm b 'VI~ D" 
cu 

,)_ 



' ~ 
fllrlNU1flfl 6 



4./ IV t,, QI ,d fU 

mMVl'Wmnrw~u 7-VllJ'l:J1'W 'U1'WL 'U1~flVll.JVl <i>O 1,1. e.lfl"U-'N , ,., ,., 
CII, Q.I Q.I Q. I O c.lt , 0 

U';i~Wil::'1\1l?i"i'H·:i'Wfltl.:J'Vl'W'U';i~'11'\J ®ctoct '11'WTW mct,ooo U1VI 

Q,I I V t., t .ct,, I' ~ f 

fltl.:J'Yl'Wfl£11.:J'W~'W7Vll.l'U1'1.J U1U{lli,t'\.JV!l.JVl (i)(i) \9l.'IJ€JVJ€l.:J . ,., ,., 

110 Iii CV A I It.I QJ 

~'U 1Vll.JtJ1'W '1 ~ fl 7';itJ';iV171 fl eNVl'U'Uel.:J bb\,l n::vtl.JtJl'W fl'W bel.:J 
" \I 'I ~ 



-a-u.1.:r1uNan1-a~1Lilu.:r1u1R-a.:rn1-ane1.:r'Vlu 
1 

cat -. Q,I dit ~ 0 Q.I -11..::!il Q/ .i::J: 11/4,/ t !1 
(,113.JVl'U ';i~'VI LV!.l.J v ~ fi.1 '.;i. b ?1.6'\. ~ 1 fWI m1v 'U';i~ 'VI 1'U \J m l.a'lt 'VI m®@<i'..&'.I@ bO<t@ .~ '-il~W}.~ f1 e) ~ 'Vl'Ul.v.J1. 

V ; 

1~1.:i~'llm-w 1,1,i;\~lni;l'IJ'U6"1Jwt1cr zj,:i 1~L~lJ\v11L-ut11r1-a-rn11im~tJ ®d:'.4'.G'll~®ctbb J-:idvi1.:iu~,;''VIL V1iia"lu11 
' 

u~i;'Vl1~t11L1tJL-v1neJ-:i'Vluuw'11tl ®ctbcr' '11u1u e-vo,ooo u1V1 L1."1~i1~11-u~1v1urn1~v1 
' 

(,)'a1'1"1'll.f11'W 1 °IXfl'U'W'Wrn1'W'llel-:J'U~,;'VlLL'1~'U';i~'!J1'!J'W~sl l!> VllJ1J1'U 1~bbfl 1J11.Jb 'lJ1~n'Vl~yj &lO \Jl . 
, V V 

V d .., V 

ern'll1-!l LL'1~1J1'Wrl1~'WVllJ'Vl @)&l (Pl_l)eJ'Vlelsl '11'U1'W'Vl-:J'Vll.Jv1 ®~ fl'W ('U'a~"tf1'!J'U'Vlsl 2 Vll.11J1'1.J 'llel 
V V 

' V 

'!J~~vrn1m1:u ;.:imr1hr11r11A-19) i1fi11i~1t1~-:ii1 

"110,000 

.ii:::r. 0./ \1 t.f O Ct. II I o d, o 

'U1'Vl 

'U1'Vl 

'U1'VI 

'U';i~'Vl Lv1'U1L-:J'UL "U1nelsl'VJ'W'U'a~'11'U l!l<tb<t '<il1'W1'W m<t,ooo 'U1'Vl 

4.1 1 V ti ~ ~ . ref· 1 

neJ.:iVJ'Unm-:i'W~'U1VllJtJ1'W u1'Um~'U'VllJ'Vl (9)(9) (,)_'IJeJ'YleM 
' V V 



' t:::I 

fllrlNl!1flfl 7 



<:J ftltllJflnfflfl114ttf tltM. 

!N ~-,n,, umfn,ilta ,,n-. 

. 1:lr.ruil lfi' · .·• •. • ·· ·· . • 1k 

~ «If. 
't tflM,a,.a 

. ,iitH~sm4~tftnf1uilnifrl'l~~mlumw14tJflfft 1,il.M 41KI\ ,, 
J .,, < ,, 

1Du 411nu SQ i'l ila+nm~~ ~~ vm .;/ leuuftm\u 

ft71U~?iril1fflf-rif' .. ,nm4 Unff\ti1flfta ~1n11 

~tftn,rw~~"liN· t"9ik:11kl,GtUl1,-,,m,.qtlmt-tlf'1i1\tl 

tiU.~ 

rsGc I,~ 

· c ffl":iltt• n,r"tn > 

·tt . t41,,1,1,j-,iftn41aJMltDfftmnnu . 



nMn 
~ 

- • •~~-~·er 1
-~tiF~tlti~1- •~"· 1.W-. • . ._. ·· ' ,-.tr 

~L,~LMk!,UtALnUiLtflt&i,@f\)!Op:tLfl~~ff . 
1€.lltt~'-LtmP roLuijil J:~M ::fl~ ;w~t i.Lcmt~ 1'1L~1 iLIMi,(Jt-11, 

n. · fuMiL n IAh!1.ALftth~~,,A.t.te1n1,etu.t::iMttJ~~1.,nLesr. 
Jr: t> . ~.r-·~ . . .~ 'R~ . . • 

. .. ~.>⇒•-.. .• · '7·--····· ·.r"'). 16~LliJtt'~ .tA1.,rr---·----. 1f1~•· ·ri~,n. rnL~ .. n.iu.· · i; -._£1,,t.\ftJ}O < v~ np.1 ~ .. .,, , , ~ ·....., ~ · • 
... ~ . . . . ·' . ' " -~. -- ✓• 17' ',. . ,,' . . . .. -.--. . . . .. . . . . ', . . ' . . ' ' 

514;c}- wc.,L-LJ~,.--.. T11 .•. /\. ··~~\l ' ·o u;··au,tAi~~, ... -~~ ,~ ··tr~J\"l)fl' ·., YrlL&l·.·· :.• ) ,. " ,~- .. '. C\ * ;;; ,,.. • 
~~~ea. (,;:,·r:srwnV'i,:r~.Le If:" •. .....of r.,rf,,',;;, Wt.~,.··.·,; ....... ,trun1n:,.,1ft:jL~.t.. 11. H t 

µ, ~ """') r a" u ~ . ,. ....... . ,,,,. ... rt ' 
---- t ~ ' . t ·-lk;;ij; W,¥'4"t\·U · . ·; w:--tt>.;.~ J 

/ . ~ 
' !'ll m,1.Lry,urc1h0Gi 

··..... . . ·.. b .• .. • 

L~XJ,Lrt~re1nrn ~- j!/!111 

I 







r. 
@ ,.. 
~ ,~t 

~ 





gnMttt!ttJtt!ttttLUttttu~m~ p ro ro 

8 LtUtJtH~llf l=1 
I 



~L@~rt~ Ln&fulllt.L~t-Ln !'.Lllhui.m::~,, !'.LUrt!'.W ~leJV,_L.Qt-G(JYl.rlJ&n. ·;o 

u~ui.mw ooo 1A.rt1t1. ·mm -~ t-i1::!'.t-@IA. 

11.LM911.M , "' 

n~::1,1, 

t-GW.L.n.nt 
' "' 

IA.!}l,',t-,(3 

l!lcnn.lA. 
"' 

~tmu~ .. 
1,1,nnu.nuu , 

t-r;,wi !'.LUrt!'.W 

!'.Gt-,Cbt-Ln !'.LUrt!'.!'.U 

!'.1'3Q. Kl'3Ll1. !'.LLJrt!'.W .... 
tmmmm !'.LUrtJ;,W .. 
rtl,',fuhr3u-,_ !'.Ll.lrt!'.W 

W\1'3Ll1. !'.LLJrt!'.W 

1'3~t.Ll!ll!l~t-Ln 11.L.&l::!'.f\t-G!'. , ,.. ,. 
.,, 
.!&tUl'3Ln r\L.Q::1[1, 

l'b fl F' I 

Ul,',LU.111.Ln. ooo IA.rt1ti.!'.tii;1g ·q 111 11 f"I 

u»Ln.mL~ 000 ~~11\,r\L,Q,iultl.l!J "°J} 

n~q.,tl.L1\ 0000 ~~lti.tl.L1\(Ultl.W -w 
" ' 

~1.1\!'.L.&lt-B[Jltl.i ·u&n. !'.LUl!l_Ql~ "(;) 

~lel\tL1!t-B[J111.ru&n. 1LUrtU.U ·oo 

I\ 

n_Q.nltlTit-BIA.~Ln.Ll'3Mt-11,t.LUl'3tnL~~ ·w 

t-G1A.@n.~n.Lll)f1.tl.LU "Ci\ I O nl 0 

ru,l!l IA.Ln'l,1.&Lt\L@::~m.wrt1w::ro1,,1t-Btt.n.@u::i;,n ~r:-Brml!ll rnel!l!'.'lilGl!lU1.H!, ~ ,.. r-11 o I 
0

, F::I' , 'o::. ,.. ,.. 

ooJloc. oo ;;p;ti®Ci)U, ~tll),Cbr\LIA.::!'.r, ~n~rt»nQ.~lrttLllrt!'.W :;rol,it-~t-!t'i,~tr:-~ ~!zit tL.&lt-@[Jlti., 1A.£L&n. ~t n,vrtt.~~13.nQ.rtb.::~i, tLU t-tl,il 
' " 

¾1-t G~ i ~ ,, t-G[Jltl. itLU&~n.@u::t[1,1Llrnn ,,cmltl, ::mm~ il!l~rtLt.l,i¾1-t rtt.~nt.r2!:t-G~rn~i~nt.r21.,iLLJ¾1-t rt~l,',1t-ptLUt-G);l~tlll,Cbf1.LIA.::t['\ 

a~~r:-an.~t-1'-::tr,u{j)kfl.,Vt-B ~i.,i~@I'-~&~ i;,wnr;, e-x1,rttt tL~u t-~t-LIA.tn ,, ::~,, ll)L fuh@tL un. t n@t1rtLIJ) r, t nr; 1½1-t@:: 1 n,ttr:-~ 
I fl ' I /5 

rtwrnn. ~11t-G[Jlti.1J;,Lllt-J;,l,ilfl.l,ltl.L~ MUJn.t!t-ptLf:1nV.NWtLUl!l_QitLll1.~mLUt-Ll,l,C,n,1:;m1 rtG~l!lti1t-~::m,~LQ.rtJ;,J;,.QW~Ml,IA. 

Mi1 :;~1, l'3Lfl.1'3111.r\U·ll,tl,L~t-Gll. rtB~l!lt. 11t-~n.lA.::W~l':lll. wi1.::~1m_vt-BQ,tLU J;,ll)Lftll. t f'l.B ~1 n *L~lti.&Lf'l.L~ftLIJ)tLUr\CJ, i L~G ~ i ~n~rti 

1'1.!l.~trttLurts.w::ro1,,1t-~l!l~::&~t-1'-::tr,rtLti.,i~ 9\tl~t\tlBl!lkl,1,t-~ nn,n1:mr:-@1A.@LJ1L~ NW,G['b~rt.Llf)~ (t-Lkl'-@µrttWll1.Lk:!\tlCrn.~i) 1'3Lt!A. 
" ' ' 

n~l!lQ,!l.rt!'.Wltl.Ll'-ll)~n~~ ,it-@[Jltl.11Ll.lt-ti.,il ®Jloc.oo 1,P°J>OOCi\w ~tl!l,Cbl'1.LtA.::tr,@~ l!l,VL~ ~lelt tL.&!NsfJi,,1,1 !A.£1,~n. r3t_!.!) 

~IA. 
I'"' 

.. 



1A.n.n.u.n.Lro in.mLn. , 

fl.tn,\tln[J,t}l!l,(1~,c-~ nc-x- 1'1 -,: II II 

T3Ll1vt.Mrcn.k,lf ~l1L\ll l. 11.~tLun.niqii ·o@ 

M,tlJll.~t-!,::1Lf:itl.V.t-BUIULrt::tfl,f\t'-ijL~U(}irtLr\N!l,LM.L~!3~t-~t-~ii ,. 
WJ 1:-f ltU. t.LUrtt.w::mteJl:-Bll.nLN1,tJ, 1 L~ t.LLlf\BWf1.Q 1B ~ 1 f nkm»f1.ll.12trtl:.LU rtt.W ::mteJn.f3 (} i:: t.n.BR.11.~ irtLl'.,telX, t Lmw.~ ~ ·;,, 

ll\lllilt\ll@liltlll.t-ll: , ~ n ,.. 

l!l,VL,\\ 121s1t t.LQt-B~v1., IA~~mBn.t.Lu ll: ~ n.a u ::J:.fl.J:.Luu L ll:l11A.::w ~l':lf\k,lf \ L~Mk, t-B}nR.LP.::t.fl,Lvt.lbQri. 1,v,, Lmt.Lll:~::~,, f\B~M .. t.ltl -~ 

nu IA.t-Bri. urn,i,m L t-13 tn.11'1. II f" ,=r r 

x-tmrnn,,L~t.LUl21':1Bn~,Lrtn.Bµ M,LlJ(l,~t-pt.L~mV.t-Bu::m, ~ri_~fAn~n.V.t-BLlt-Bfl.f1.Lt-nt!,iLtt.LU~l':ll'1,~,lil~B_q.x,i::~imB~ll:tt.\ll '(-,3 

r.,,c-ar1111.,r.LU::mm1.,Kn.M. 
' .. "' 

m.i:.u 111.L~\ll @n:.r.ut-@fl, ~ ,, t-B~v1., i:.Lu i:-t.tell f\k1!1.L~ M.LU'fl,~1:-1 ::r.L~mv.Nw t.LUlil~t.Lll'l.~f\t-LIA.tn TI rt LIil J:.Lut-t.tellt-Bll.MLU'fl.~t-pr. 

L ijmiAt-B uu1.,&m1.,n:::i;.11mr31.,~ uo, 1::12'!'1 M.LU'Q.~c-1~tLU1tLut-tteJl e~111. t.Lu~ ~n,~c-a,q.rn~,~nLHW'l'tn.e 11,n~ mLtte!N LmtLll:~ · o. 

nt-lillA.LnMutLBrtr.Llll'm.u::mlellA.Lnl!1. )rl"Of"t1 0,:00 f"t1 



6 LtUtttNlcJllf J::;, 
l 



-a1t1~e1cwun-:11u'Vit en'1~-a1'1a"llfl1cw th::~1u 2565 ru 1 -a~cwt11u1~'Vle1•:mauiu 
~ 

Q I 

11 elVl'U 'J EN1 'U u'i,;'VI LV1ije1-:1rn-alfl~ ~1n~ 

1u'Vi 14-15 t~el'Ufi'U'J1fUJ 2565 b'11~b~el~b'J~1 7.00 'U. ,x ... raytJeJ~ bt~~'W'UbbVWid 
0 ~ ... 

ct~ ti el1~(u) 
ct I ct ill 

6l1~'U "lje)-6'1061 HN L6''U'Vl'U~1 "J~"l11"l1'U 'Vleltl9l111'Vl~L 'UV'U'U1'U Vl111Vt'Vl9l 
• 'II • 

1 'U1t.1?11E!'U~ 1 wBf"I~ 41520 *3503400298741 60 212 u.3 \Jl.tl1lr1f e1.tlTt.J1v1 1il. el\Jl';i~\Jlt1 , tin~ 
.... I 

928 *1103700433538 31 
I V ~ & 

'lln~ 2 'U1-:t?l11e),j)f;1JtlJ1 v11'U\Jl';i~f)~ 93/3 l.J.11 \Jl.'Uel'Vlel -:t el.'Vlel-:!LL?l'U"ll'U '1. €lvl1v1\Jlt1 ., ., 'll , 

3 'U1-:t?l11 Ut.l'"J';i';iW l1il~1~ 25961 *1530900004332 37 9 l.J.11 \Jl. tfoV18-:t B. 'Vl8-:!LL?l'U"LJ'U '1. 8\Jl';i~\Jlt1 
' , 'lln~ 

.., ~ .., 
31900 *1530900004464 37 24/1 l.J.11 \Jl. 'U8'Vl8-:t 8. 'Vl8-:!LL?l'U°V'U '1. €J\Jl';i~\Jlt1 tin~ 4 'U1-:t?l11 ~11~t.l 1il'UV!€l:U , 

5 'U1-:f';i1il'U'l fl~'Ufl~e)'U 8564 *350200205595 51 93/1 l.J.11 \Jl.'U€l'Vl€l-:t e).'Vl0-:!Lb?l'U"LJ'U '1 .~\Jl';i~\Jlf;) tin~ 
.., ., 

13291 *3530300440472 45 94 :U.9 IJl . 'U8'Vl8-:t B. 'Vl8-:tbL?l'U"LJ'U '1. e11Jl1~\Jlt1 tin~ 6 'U1t.lW\i'W~ f111-:tt.l11 ... , 
.... ~ 

11307 *1503900046990 27 238/2 ~. 11 \Jl. 'Uel'V18-:I 8. 'VIB-:tbL?l'U"LJ'U '1. ~1Jl';i~\Jlt1 tin~ 7 'U1t.l?l1'Vlt.l 'UfllbL?l-:t , , ., 

u1t.1tl~hi''U'vi l1il-w~ 10765 *1749900206721 32 
Q.) <V q. 0 

tlnA 8 338 :U.10 \Jl. i:.Jf1"1l1-:t B. 'VIB.:iLb?l'U"ll'U '<il. 8\Jl';i~\Jlt1 , 
' 

9 'U1t.le.l'Vlf'11 ';ie)v1bb\Jl-:t 53386 *3530200170511 45 280 l.J .3 IJl. 1-:Jl,1,~,:J e.l. \Jl';i8'U '1. 8\Jl';i~(,)'1 tin~ , , 

10 'U1EJ:U11'U"l1 l.J11'U 34700 *3530900046660 46 . 159/1 ~.12 \Jl. 'Uel'VleH el. 'VltMLL?l'U"LJ'U '<il. ~\Jl';i~\Jlt1 tin~ 

11 
.. .., .... 

22156 *3530400283824 29/1 ~.2 1Jl.tl11r1f e .J1tl1~ '<il. 8\Pl';i~\Jlt:1 ro~tln~(fl1111i'U 1a~9l6'1.:t) 'U1t.lV11qJU.11-:tf1 'Vl'Ub1il1'Y 65 , 'II 
.., 

56583 *1539900716012 22 280 l.l.3 \Jl. i-m~-:i el. \Jl18'U '<il. el\Pl1~\Jlt1 'lln~ 12 'U1EJW\i"l1'U'U ';i8~bL\Jl-:1 ... , 

13 'U1Eln~\91.f11?1 'lh~~fl~l,l,';ij,:J 39718 *5330400068590 40 21/1 l.J. 2 \Jl. 'U8'VleN a. 'Vle)-:JbL?l'U"LJ'U \I . e)(,)';j~\Jlf;) , ,Jn~ 

14 'U1-:t?111B'Uiu 1il1U'U 1426 *350900158182 44 83 :U. 3 \91. tlu'VIB-:J 8. 'VleNLL?l'U"LJ'U '1. B\Jl';i~\Jltl ,Jn~ , 

15 'U1EJu flfi\911 44190 *3310700664639 80 10 l.J.11 \Pl.U1f11EJ el .'Vlel-:tLL?l'U"LJ'U ,Jn~ , 
,,...... f ~-- trb61 

'II 

~~-i ~:·.. ---
- ··•- '~- ,, 
·'-:~ I .A, -~- ,,, '7(\'1 r-~ ~ -~~,..., . ., ~ 

, .. , ..,,,,,.,t· -

( ..................................... ) 



0 ~ 

a1~'U 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

.. 
'a'la~el'till~'U v,~iii 1 o 'U1'Ub 6ll1flfl iiiL eb'1\Pl11~ff6llfl1'W th~'11U 2565 ru 1-a~v-,a1tYl'61'Vlel~bbff'Lii'LI • u , 

d 
1.fe:i-~na • .., ,,. 

'W1tl°4qj~l.J 8-:J?f'W'VI 

u1-:i {u~au 1fli1fl1 

'"" u1-:i ~n-:ivn 1-:im'Vl8-:I 

u1-:i'\J1ru1 ~'Vl51 , 
"' ' .., 

t.11-:l?f"a'W'Vl"a Vl~\?l'W , 

;le1v,ii1a~1'U u'i~'VI bVJi'.ie1.:in11lfl~ '11n~ 

HN ta"t.l~'UlP't7tl'a~1.f11.fu I e:i1v(tl) f ~eJfj{;l1ll'Vl~L cuuuu1u 
• 'IJ 

46146 *350900278510 I 51 15 l.J .10 1,1 . ~f1~1-:J €1.'Vlel~bbi;'l'W"U'W ~- eJiJ~\,lf;l , 

24902 *3530900021233 I 60 1341 l.J.10 1J1 .trmn~ B.'VleJ~LL?fuiu 1u . eJ\,}J~1,1tl , 

16326 *3530900021276 53 169 l.J.10 1,1. trn"ll1-:i B~ vrn-ii~uiu ~- €)1,1i~1,1t1 , 

20309 1*3530900021268 49 137 lJ.10 1,1. ~f1"ll1-:J el . VleHLL?f'W-Ut.! ~- el\Jl"a~~() , 

1951 1*3530900122463 56 164 :u.10 1,1.e1mrN B.VJB-:iiL~ti-v't.l -iii~i~~fi' , 
.. "' ~ 

'W1-:J?f11'U1'1.JLV'W ~-:J'U~'U"aru 39475 *3530900093765 55 
..,- ~--~-v ~ 7 

340 l.J . 10 \JI. e.Jfl"lJ1~ el . 'VleNLL?f'W"lJ'W '<il. €l~';i~\JI() 
'IJ , 

'l..11-:J'U~e)~ EJ-:J?lil'VI 2427 *2530900001625 52 
41 --~~---v -=:..· , 

5 l.J.10 \JI. ~f1"lJ1-:J eJ. 'Vl€l·:Jbbl;'l1.J"ll'W '<v. e)\,l"j(;)\,1(1 , 
q V .q 

'l..11-:le))tp] 'I.Je)tJ\3!';i 25352 *3530900100974 47 
v · - CV - -- ~- ' 

18 l.J.10 \?l. t-Jfl"ll'J-:J €1 . 'VleNLL?f'W"lJ'W ~- €1\?l';i(;)\JI() , 
~---- ~ tf 

u1-:iuru8u €l'W11"aru , ., 35495 *3530900133597 58 83 lJ.10 \91. iffl"ll'N el. 'VleNU?f'W-Ut.l ~. 81,l"a~\JI() , 

'I.J1t1-u1..1 1?1.f1~611"a~ 30708 *3530900126272 57 61 lJ.10 \,\ . ~f1"ll1-:J el . 'Vlel~bL?f'W-U'W ~. el\Jl"a~\Jlt1 , 

· ~ ~ ~~ 
i;Hl'tfel .... c_ ~ .................. ~Lt1il..:i 

(. .................................... ) 

--~ 
~ ""-~ £A n ' ' . . if ;f . ..._ .... ,,..,,,.,. "" . (vn ~ 

-,, . 'Vf-~.jfZ · · _,,.,-

'Vlll1VL 'VI~ • 
mviruu1u '\Jn~ V ., 

tin~ 
\In~ 

tin~ 
tin~ 
tJn~ 

'l.ln~ 

tin~ 
tin~ 
tin~ 



'. 
'a1f.J~e)°lj1J°lf'W v,11-vl 11 u1url1~u ~b 6b'1~'a1tila1Jfl1'W ,h~'11U 2565 ru 1-a~CWfJ1'U1t=lVlel~Uauiu 

i ~ ~ 

' <=t I 

°lf eJVJ'W 1 tl '1J1 'W 'U'ii'VI bVf"el~61-alfl~ ,i1n~ 
d 

ta"tl~'U~.-ath::1f11f'lJ 
I 

c:,j .. 0 "" HN el1f.l(\J) . 
.... I 

a1fl'U 1feH'tna 'Vlelf.191111\'l~L 'UE.l'lJ'U1'lJ 'Vl111Ut'VI~ i • • 'U , 
If 

.. 
. 238/21,l.11 If. \J€l'V1€l~ €l. 'Vl€l-:ILL61'U"V'U ~ ~~j~~~ tin~ 1 "" "" "" 29434 *3530900302348 83 'U1tl"l1"1 VIWtJ61'W5 

"" 16178 *3530900302381 50 
~ ~ A ' tin~ 2 'U1-:IVl'Ll'Llvl ~(yLL61-:l 238/2 3.J.11 ~- U€l'Vl€l-:J €l . 'Vle:MLL?l'U"U'Ll '1. eWl'avJ~(1 

'IJ , 
.., I 

36761 *3530900302283 67 
I Cl.I ~ tf uni 3 'W1-:IU'WUel 3..1-:lfli;, 42 l.J.11 "1.'U8'Vl€l-:l B. VleNL~61'W"ll'W '\I. €l"11v!"1tl ._............ , 

~ ii ., 

d ....... J,UL~,:j a.:i"llel ..... n .. ,.................. q) 

( .................... ) ················· 

,.,.,_;.~--
*?~,t::. ~..t~~t; 

i•!\'f.:f.. ,...~-~·;(. ~--~:i'\, 
,.;i + J :t~~,;,.-{ic,1; 

#Ic,r;Lr~~t ,::·.{;,: -•I 

,j}.;~f~ <~~ t! ~. ·3..·~ .. , 
'-!- -,.. .,..,. •. ___.._ . 

::;- -'."_-,-~15Jt:1v~)"'f'.-. 

~ -~ .. ~-.. ..... ·- . t :J. 
;, 'c~ b #' " ·,.« : ... !, ,.:J,.:t.( *'~ ,..,,.,., .. . .. 

, l. >. )~ l\. .. . ,f ~ --~ l9:'- . ·_ . .,..., ~--
•-.,, · ';. ~Ji.ft•· ;_,,,,,,-





·•·········· ···k!·M.················ ..... ····t1.@~r· ......... ········ .... ···u,t1,c, 
J;::, F' 11) 

~Uf1 y _lt,@f1J!.1W@rnN 

·····1t,1 M.L@ M.lll'I:-@fl.Ul1~Jl.~fl~!.~U!.LU 
r!i lrl ' ?? ,ti 

~U[1 !J 

~Uj1 CJ 

~U[1 C 

.Ll-M.LlJI:-@fULU 
"' 

...................................... :.:.:.' .................................. '. ' ...... "L !t~t1.11Li9 

M.Lll' 6 UL~ M.Ll.l"' 

~U[1~~ 0 

~ur,~~ D 

~U[1~~ 0 

~Ufb~~ D 

~Llfl,l1~ 0 

~Llfl, 0 

~ tf. ul U Ll lH-:1 fl, in 

, , 

% 

(SZ N,~lftk~Uft) 

000£-00S 

l.l ttltWlA.IJ~ tl1LY 
!" !" !" 

I 

(P!Pilld) NJ,l.~LYLY ,.,, . 

(SZ M.~1ftk~U[1) 

000£-oos 0008 0009 

l.l ttL W lA.IJ ~ tl1 LY 
r f=' r • 

tl.l,Ut-QtttLUM,Ll!l.lttr-t.1il1U~tLU·s .. I 

! 
% Jtd./1/\3.:l 

.. 
IJ\3.:l 

JA.:l 

(.lJnsu.lJ.\!) ~1~l~L~ l1U~tLU~H 

~fUUlfl.lttrt.lmtt~tLU~WI> 

flUI,~ ,. 
~ 

LUl;li 

l.l 
OOOP 000£ 0002: 0001 oos osz: !" 

mm . , .. 

, H4-'t ~I ~I-\ J, 5 ~ )'t) tl ~ 11.d!) .LODS so4d:,i1v·) _!ti!,V'.@1 

/ (aP!Ja:i,<1a!JJ.) ~@11m1, 11.rtn. l "' ,. ' 

✓ 
({0J;l!Sd{04:J) lt,@~ntl,M.ltf\,l, 

/ (J:) \\;J18) ~1, t@fl.t\L!:-LiULU 

at:,.z ~ (S8.:!) ~@~lt1.1,11Lltllr 

~Uf1~~ ~Uf1 
tLU~~[lt-@.li!.t-LlA.(!,tWtLU~l':l 

l!,U~tLU~H 

-

vJ tG 20J~ 
(l,l,lt1./l:-!.l,! 001-09 lt\Url.Ll,!)IALM./l:-!,l,l·'········r,~M,JI,(lA@f.rl.f.lt\rt1l111rt 08/0£ I M.U1rt1 ltlJfl.Ll<!) LW.f.rl.!.tUrnrnrc ~·· ·······..,-~u111111tirtlll<! ~ ~ t, I" , p 

1 9b ? 1... t:,, t:,, t:,, , In,;:,, I" , , .. t:,, t:,, J. 0/ 9vb~ t:,, ~ 

~@1111t,@t11i~~11~1,c.ul<!r.1~unLU@l!l1:-rim~~t1.u1Lu ('rt/I, 06 11ul!.rnrt1 flLJI.H ··rt,/!, os nu1i;rnm t-firn.f:J) ·rt,/1,"j ... ~ L@m@rn.L1-1 
l;:" ,ti t:,, I F '=" (fj t:,, ' In (fj t:,, I In t:,, (fj L>~ (fj 

(vc: -6 I 1:-fuu ·~c:-oz: flLJI. wun.L\gf ·--···:··· .. ·--oJi'Js) riLu11rn:M,1t, rt/I,·····•····· dh1,rn, u u · ·· · · --·u11.!-lLt1. 
.. .. I -• ~q 11; .. ~ 5 ~1 r0 ,. ~ 

..... · 

tt~I:-@f111JLUt-L!.(!,lWtlU~H' I 
11 f I 

98££S ·N·n ll St' ~t@ mm~@~ ~~rmLi1, · · l1U~-'-@f 

l1~L~ 11~t!'.L!lt'@!;!-tY U.,tttrt 



LI.Mll.LHI.LIJl1U,lU.LU 

~M.Lllt-@rttLU ... 

....................................................................................... LP,:::t!JJL_\9 

~U[l,~~ 0 

~U[l,~~ D 

~U[l,~~ D 

~U[l,~~ D 

~U[l,O 

~U[l,O 

~U[l,O 

~U[l,O 

~Ufl,~~ 0 

~Ufl, D 

l!> u. ~ t L mm r,tl'! 

~U[l,~~ 

% 

.. 

(SZ M.!!1ftk~U[l,) 

000£-00S 

lltf.LtlsllA.fmtl1Llsl 
!" r' f7 

I 

!1tf.Wf.LU~H 

(P!p;i.1d) t-Ul.~Llslll,l 
"' I 

(SZ M.!!1ftk~U[l,) 

000£-oos 0008 0009 

ll ttltlsllA.fl~ tl1Llsl 
f r' f7 

I 

./' 

/' 

/ 
I' 

/' 

~U[l, 

% J,\.{,1,\3.::l ! 
I 

1,\3.::l 

J/\.::l 

(a.1nsuaw) Jn~1~L\,l !1U.WtLUIH:I 

-~@[l,Mll!lH.f.tf.lmttWf.LUlH,n, 

fll~U : 

.. LU1,I,\, 

ll 
OOOt, 000£ oooz 0001 oos osz !" 

ttltlsl 

(.LdOS .LOOS so4d)!!v') _!tlbV\.@1 j 

(:JP!J;J:JA{~!J.L) ~@~1t\.l'1..£tf~i l I 

(10.1a1sa104J) ~@IJ1t\.1,t\.rtrl.t I "" ,. I 

(JJ 'Nn8) ~tt-@fl,rtlt-L\,liLU 

(S8.:l) ~@~lttl, !Jllt>L!l, 
. 

f.L U ~~[l,t-@¼lt-L lA.11 t f. W f. LU ~H 

f.LUWn.tJn.t-@Ut-LlA.Otf.W~H'Z 
ciJ 60 30Jf;. ""' .. ,. " 

(\1Ltl./t-Jl,l 001-09 ~U[l,L~) \1Ltl./t-jl,l ... ~1·t11M.~ (1A@f.[l,f.~rt1~1J(: 08/0£1 t1.~1rt1~U[l,L~) lA@f.[l,t~m~IJC!' ti;-{Tt/'ttitrnpi~r.Lrn 

~@1J1~@1Ju:::m1111 t,1,1,l,ltl~UH.LU@~t-rrn1:::1111,u1Llj ('rtlb 06 n.uH.wm riui,N ·-rtlb 08 n.uH.wm t-iirnN) rtlb" ·
6 ... .i .. rnm@tn.~1 J?' bro ,;;;:,, 1 F "<::P/fi ~ 1lri (6 'c;, 1\ii"c;, (Ei D /fi 

(Pl -61 t-fu1,1, ·s;c: -Ol QUI, ~un.Ll,l) ........... :l"(JJ.AJ8) f'lLUIJlf'tt\,!t,~ ·rtlb """"'l"'t-~M.rn 'lJ'lJ""":" .. "Ut\,l,\,Lt\, 
., " I • , {.:,(, Oo ,,,. ,. i S'° 1 ' ~ 'b~ "' ~ 

f1.Wt-@r1.1flLUtH0tf.WUU~H' I 
ff; !r ' 

. . . . . . . 

I,26SZ: ·N·H fl· Lr &r@ ~t~l!>tmE.'ttrJ[itLl'!~Lrt llLrn ~ c1~ · 

~~L~ ll!Jlnf.L!t:@!;UY l!~trt 

·-



or---• 

6l'"a'Uf,rn fn "am 1'll 61''\J r1 w 1 lh i u 1D-:J'!Jlh ~ 'JJ 1 ~ 2 s 6 6 h .:J'l'ltl l 'Ul'tl'Yle>.:J!m'WU'W ~.:itt1v1 eimA v1 t1 • • • 
'IJ~'"'Yl m-i'.iei.:i11n1irn ~1ov1 

~ ~ I ~I 
'lie>~ mrn m,m11eii1ruru1 mum::; rrn eiw 3 1 u H.N. 928 
' q uu ..., q . . 

I .. V 

I .i:-rn nl 'affa'"J'ilH:l flltl!'U el-:JVl'W 

~ "' '81 b · 15'7 "' "' 21 c,4 ' ,J .. - .. k!ll1'Wf1 ....... : ....... f1.f1. '1'1'W'Q'.:i .. .......... 9flJ. l'l '1H-llJ1MlfJ (BM[) ...... : ....... (I'll fl~ 'b'lfJ 20 - 2:,. l'lt\j.:) 19 - 24) 

" <]~ " .. "I ' .. " "I' .. " .. "' ' .. i "' ~ .. lii''W '.ieJ'UW'J .. ..7. ...... 'l!lJ. (rll'lt\J.:) 1mnnm-1 80 'l!lJ. , rl'b'lfJ llJl'lTHfll-1 90 'l!lJ.) mm'Wil:::1fffJ.:j~e)f11',jlf11'l l'.il'll11 lillrn :::l1'1tll'ln'l tll'l 
~ u ~ 

., ., .. 00 I 5'5 .. .. . , · . , "'"I · .. ~ , ... ... • , ., • 14 i .. · . , ... i , ., l'l'JllJl'l'W 1'1l1~ ............... .... lJ'1'1llJm11'.ieJ'Yl (fl111 f) ~ llJlfl'W l .:,0, 80 lJ'1'1llJ"1j1JjeJ'Yl) 'b''Hil1 .......... m.:i/'Wlll (fl111f)~ 60- 100 !'IHI\Jl'Yl) 

2.N~VI 'a '"J'il'Yll-:Jttel.:J'U{)tl~ nl 'a 

N~ f17'a\il 'a 1'il'Y17.:J 'tteJ-:J 'U{)'LWl fl 7 '.i 

ihm" i'W1ftt1l'l (FBS) 

m1'Yimwue:i.:i1~ (BUN, Cr) 

l'lllJ'Wi'Wlfttll'l (Cholesterol) 

l 'lllJ'W huftell'l (Trig lyceride) 

W'Wl'l!lJ (Alkphos SGOT SGPT) 

3.N~f17'.ivl11'lltl1J'a'.itlill'V'lfn'a,~U'W 

m1ii 

"' 
250 500 1000 2000 3000 4000 6000 

ti 

'11'1117 
~ 

" ·r'l'l!ltl 
~ 

4 .N~ f17 '.i m 1 'ililiJ'a'.i tlilWl'Utl~ 

N~f17'a vl11'il ~Tvi1~1~ (Mensure) 

FVC 

FEVI 

FEVI/FVC % 

5. f17'.i m 1'ililiJ '.i'.i tlil Wi fl l'ailel.:J I 'H'W 

lJe:i.:i 1n" O ,Jn~ 

lJe:i.:iim1' O ,Jn~ 

"' □ "Un~ f)l ',jlJe).:) fll 'Vlft 

f11Hl'.i 1il'1 l 'WftlfJm D \Jn ~ 

D i'.J¥i,Jn~ 

D Hl'l'Lin~ 

O Nl'l 'Lin ~ 

D Nl'l'Lin~ 

"'"1 ' "I" f11',j f) ::;',j::;f)::;'])'l'l'1 f1 '\/tl--1flll~ tll'W ll'l ............. ill'Vl illfl 9 ill'Vl 

'3 f'o 2 0') Pf2. 

N~f17'av111'll 

'Un~ N~,J n~ 

✓ 

/ 
/ 

/ 
✓ .. 

I d d .,; I d d .,; 
i'lll'iHltl'Yli'l'"JliJ ti I'll 1 'il M 'Y1 m rn t1 

8000 500-3000 500-3000 
1.1--nJ f.f 'ti m ~ m 1 \I • 

c1Jn~1il1n'W 2 5) C'Lin~1ihn'W 25) D tlfl~ 

D ~v1tlfl~ 

~li'll~'l-'11.:J (Predict) % 

fllll'W:::i.11 .. ................. ... ... ... .. ..... ......... .. .. ........ ... ..... ......... .... ......... . 

N'1Wf1'l!l'.iV'UeJl'l ft,Jn~'Un~ D Nri tln ~ ........ ... ...... ................... ............ ...... .. ........ ................................ .. 
~~:::~~-

.ce. -=:s ~ <Cit. ~ -....,..,._,_ 

i,-1iJr1 c1 m 1~nil : n ~ □ lJl'1111Jr1¥iiJ n~ (1:::1.J) .. .. .......... ..... .. ..... .......... ..... ...... ~···~~~~-clw ... ::~,--···.-···------·· .. . 
. . ; ..) . . '/ '->~- ti . "' . . 

• • r• Vl"",}.Sl.JI.; rd- ~· ,",' , . .. . , "'->- '\ 
i'll ll'W:::'W l : .. . ..... . ............. . . .. . . . , . . .... . • ... 1.!"." ........... . ... ...... . .. ... ·•·· · · · ...... . ...... . l .. ;J;)z,•···~':'-.:,,11,::~:j'7_;,r '.·-:'~ .. \ .... .. .. 

f/ ~ -::: --:1J, ~-c;;.{~ ~ 

~

f ~ :~-~,~cF.E:} ,f ~i · ............... . --·~ ... . ............... . ......... ·· ··· ··· -- ·.----····· .. ~··· ······· ·· ~· ·:~V~f-k4~·t\t .. ~ .. ..... . 
CV ~ • a., o .c:i Q.I r/ ~ a., ~ d d a., 0 ~ ,fh!~~' .~: _;:-, 

m-au~~Ylmii . D 'Wl'lm1il'l!l ............ .... tJ1mJ¥11'11/1¥iei'W 1'W1riei'WiJ'Yl'Wl'lm1il'l!l. ........ ..... .) \,:1-:~ ';;··: .. •·::-GitJ.'".J.~~-::·•P ••-- .. 
, l ·~ t-.,-v.,_, -- .~ ... ~~__, I .,., , 

1lfJf11'.ivi,!l'l~11il....... ... ... .. .... ............ .. . . .... .... .. .. ... ...... ... .. ... .... ... . : ......... ~ ,·~::~:~,_;,,·· " .............. ...... . 
~ -~ 

d tJ ·~ - . 

UYl'Yltlf;!\il'.i 1'll ..... . 

. • . . ' . . . . ............. . ..... . ... "-.tr:'1•'· .... . ·:::'~~:::··• I· ..... .... ......... ·,· .. .... ' .. . 

. 1 4 tHl 256.J 
., "' .. 

'"J'W Vl .......... .. ..... ... ...... !fl tltJ .... .. ..... .......... .... 'l'l . f'f .. ...... ...... . 



------· 
t'1' ·nJ r,rn m rn ·nirn 'IJ fll 'fflh ~ '\1 1 urn 1h ~ m t1J 2 5 6 6 h .:i·n mm n 't10 -:i HIT wu 1-!. ~ .:i 'ti 1 vHJ m ~ vi o 

~ 'I q 

u~ll't'l m-weM1i111rn1 u1nv1 
~ V V 
'lHl - 'tfQg 'l-nl'.Jt\Jfb"W'W 'aelvl!lvl.:i ell!'J_ 2~ .. H.:\, .'. 5b5~S . 

I .. 11 

I .i:rn fll'a\il 11'il'a 1.:j flltl!'mM ff\-! 

¼ "' '136 · l';lo ., .. 20 "7L · ,J .. .. 'Ul,,,,'Ufl ............... fl.fl. ffl'U~.:j. ··········· 'lnJ. ~'ll''UlJlofllV (BM[) ... .... : ....... (1'11 fl~ 'lflV 20 - 25 , mlfl I 9 - 24) 

!~'U'iel'U!e:n.0..S. ... 91:W (N'tttU.:i "liJm'ilfl'U 80 91:W , N'b'iviiim'i!fl'U 90 91:W.) ti'11n'U'iJ :::1~v.:i~eJfll'ilfl\il l'il'l '\'l1L'i)m1:::mrn\ill~el\il 
" u " 

., "i .. 1')4, I E~ .. .. ' I ' ' I .. 'l ' .. .. .. I d ~'3 .:', d ' ' I .. .:', d flll'IJ~'U 1'1l1\ll.#. .............. m10!'.IJ\ll'i1.J'ael'Vl (fll1.Jfl\ll :W!fl'W 130/80 m'lor!Jfl'i 'lj'rn,-1) 'l5Yl'iJL ........ f1H•'\.rn11 (fil1.Jfl\ll 60 -1 00 m.:i 1'U711) 

2 .Nom1'il'Yll.:j '!1eJ.:j 'U fl1l~ n11 

No fll'j Vl'a1 'iJ'Yll.:j'!1eM'Ufl'!Jvl fll'a 

J1mn i'Wl~e)\il (FBS) 

fll'i'Vhnt.J 'lleJ.:ii1>1 (BUN, Cr) 

i'lllJ'Wi'Wl~eJ~ (Cholesterol) 

'l "' 1 .. 'IJ:W'W 'U!l'lel\il (Triglyceride) 

rn-wi'lflJ (Alkphos SGOT SGPT) 

3.mlf171m1,:itTm"atlill't'lfll"a1~tJ'I-I 

i'l11'}J 

..; 250 500 1000 2000 3000 4000 6000 
tl 

r1'1J11 
" ,, 

'tt'lllV 
" 

4.m,n11m1,:imJ11t1m-wtlei1i1 

No fl1 1Vl'a1'i) f1 1~11i11vl (Mensure) 

FVC 

FEVI 

FEVI/FVC % 

5. fllWl 'a 1 'i) ffm 'a tlill't'I fl l 'ail 0.:j ! 11'\-I 

:wv.:i inn O 'l.ln~ 

:wv.:iimi' D tln~ 

fll 'i lJ el .:j fll'Y'I ft 0 'Ufl~ 

fll'i\ll'i11lol'Ufl1V\lll O 'l.ln~ 

D N\il'lln~ 

n ~\iltln~ 

□ N\il'lln~ 

□ ~\il'Ufl~ 

<V ,d I l!j i/ 
fll'ifl :::'i:::V::: 'll'~ofl'\Jel.:Jill'Y'I el l 'U IR .. .......... ilWl 'illfl 9 ill'Yl 

'3foz 0'7 f 12 

.. 
Nofl11m1'il 

tln~ Nliltln~ 

/ 
/ 
/ 
/ 

./ 

I d d ..; I .d ~ ..; 
fll!Uo!'J'Yll'l11'JJ\1 . l'll!U~!'J'Yll'l11'}J fl · 

8000 500 - 3000 500 - 3000 
'tr 11fr,rn m 1 m 1-u • 

ctln~1ihn'I-I 25) cun~1ij1n'I-I 25) · □ tin~ 

D i'.lvitln~ 

f1 l flllil'l11.:j (Predict) % 

fllU'U :::'Wl ..... .. ...... ... .......... ........ ..... .... ...... ..... ........... ........ ... ... ... .. .. 

r1nrnn'b'11utlv~ ~n~ D N~'l.ln~ ........................... .. .............. ....... .... ............ ........ .......... ............. . 

n _,,{<> od "', I "' 
ff'i 'LJrl ofil'i\ll'i11l · iLYUfl\ll 'lJl'l1l'lJrl\il1.Jf1\,J ('i ::: 'l.J) .... ............... ........ .. ... .... .. ....................... .... = ....................... ... .......... . 

~ . . .. . . •. ~-~ -:..~-- .... . . . . - . . . ? / ~ 

fl l U'\-1~~1: . ............... · .... · ..... · . ... .. 1vrv::-:.~'-!~r:f ~ .. ./.. .. _l.i.w:.~'l_r>.~~!.~~·"· .... .... ... .... ·i~-- .. <.."\i,,,. '"'J'l;J _,. .... ,,,., ... . . .. ... . 
.._,~ -... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :,t,~~\·~}:\.~ -~\\ ..... 
,.i /2CJ d' d CJ d -=1.d o,,, ~ 

flWW\il~\ilvll'}J : Wir\il~'i11l9/l .... .... .l .. (j!ll1'll\illr1M lel'U 1'U!\ileJ'Wil'Vl~fl~'i1'i)'b'l .... .... ... ... ,r- ·o;:,-,~:·~-·,,,~!~i:\~,'i'·,~·•·"··--· •·•· ..... . 

'i 1 Vfll'i ~,! \il\ll 'i 1 'il .......... .. ......... .. 
1 
'. ~ .. ·'l·Y.~!.J ~ .. i:l: .v. · · · · ...... · · · .. · · · · · · · · · · · · · · ·\i., · · ·; · \ \'(i,'<5SJ!'(~'V) ,., ·~· •· · . .,.,,... , • ·· .. ·· · 

'., \\ \ ,_,~ 
uvmu~vrn 

" 

CV .d ~ 
1 'U11 ..... .. ........ .. .. .... .. Lfl el'U .................. ...... . YI. rt .......... ... . 



·······················································································Lt1.~t1.!1Lt,1 

~Uf1,M~ 0 

~Uf1, 0 

lH .. t l!H, LU 1rnr,f.n 

~Urt,lll~ 

• 0 0 

% (P!PaJJ.) t-U-1.lllll,lll,I ,_ I 

(SZ: t1.~1ft1~Urt,) (SZ: t1.~lftb~Urt,) 

000£-oos oooc-oos 0008 

OttLUIIAlllHl>!Ll,I ll l'tL t l,I IAlllHl>·ll l,I · 
:-.... I .. .. .. I 

/ 
/'-

/' 
/' 

/• 

/ 

~ur, 
~ttllltlll~i':I 

-

~U[bij~ 0 

~LJ[iij~ 0 

~ll[blll~ ~ 

~LJ[bij~ LJ 

~U[b 0 

~Ufb 0 

~ll fb LJ 

~Ufb 0 

LlMll.L'-t1.L \2(l,t .!:. Ill .!:.LU 

~M.UH@rt.!:.LU 

~lll,t-@rt 

12ui t-@rt 

t1.l,m@tttLU M.L t!ll tt tt.Li~UllltlU·s 
" 

% J,\.:1/1/\3.:I 

1/\3.:I 

J/\.:1 

(aJnsuai-\1.) lll1lllt1All,l ~U.WtLULH.l 
IL n, ~ ' 

... (ll.(1,1-1, ,. 

... 
LU\,1-\. 

lj 

0009 oooi, 000£ oooz: 0001 oos osz: :-
I ttlt.l,l 

I 
t1.~_!il1tLUMLLfOtttt~~ttllltLUijl-f£ 

(..Ld DS ..LOOS so4d)!t'v') _!tJl,l, t1.@1 

(;ipu;i:,,<l~)J..L) ij@~1t1.1,t1.£trlit 

(I0J;iJs;i1oqJ) ij@~1t1.1, t1.£U1. 1 

(JJ 'N.n8) lll1t-@f\.t1.lt-L!A,f.LU 

(S8.:1) lll@~1t1.1, 12Lllll!1, 
. 

.!:.LU~,Q,~rt,t-@~t-LIA~t.!:.W.!:.LUiji':I 

rtl!lt-@n.lf.lllltH~tWUU~i':1' I 
rt; ?;;"' I 

. I6Zfj-··.,·H .'::_ s;~ r.ll@ ·urJNlU lHAiHtUJUi ~u,ii -@JI, 
I~ ~ ~ ~ 

~~l~ ~~b!,lg!'G~Ui LA~~n, 

~~~W@~iur:-~ 'i1._.Q,'i1..Jmt@LU1lrtllJM.H 1 99 s z Tli Lrt:;triru·rll~~t[l,M.ll.fn.b(l,ttlM.llmNri.Q 

·----



......... ... ... ,.,n,1,······· ................. . M.@~r ··· ....... ... ... ......... 1,mc. 
J?' F' ,0 

...................... 

........ .. . t!'.Whlfll,\,U,11 ,. , 
..... :. \.~~~ ... .. .. . .. .. .. ... . . ..... ~.15i";;F,1·f;;(..... .. .. . . ... .. . &U.~~,!\~W.H'IU, 

r 
....... _____ •.·::·.·::·.·::·.~~~.~ ~.~.~~t~tl,.@.~1? .~@.~,~~L.~:.~v.·.·:t".· :·.·.·L~.(1t.~z .:. ~LWW~W~!'.LU 

··· · ·· · · ··· ········· ·· ············ · · · ··· · · ··· · · ····· · ··-'··· ·y1 ..... . , .. . ... .. .... . . .. ...... ... .. : Ltl,~N.11L~ 
. . . . . _ . . . v /'..1'1\J''-l"~ i r.1y. Jfl/1rT ~W()•~/ 

.. .... ........ ................ ....... ................. ...................................... ............ ......... (h~t) ~Ufl,~~rtLW~ D ~Ufl, _J::Y: l1ll:.~l:.LU~l':l fl, l.Ll. 

· · · · ···· · ······ ········· · ·· · · ····· ······· · · · ···· · · ·· ········· · ·.···· ····· ····· · ····:,:~;~:~::~ □ ......• , mo Zu::;::::~:::: 
((i lri I p to 

~U fl, O 

~ Ufl, 0 

~Ufl, LJ 

L~QL.Ll.M.l~&U~l:.LU 

.Ll.M.llJl:-@rtl:.LU .. 
....... " ...... ' ." ............. .................................. ............. ......... L !\~tl.11L,\'I 

~Ufl,~~ D 

~ Ufl,~~ 0 

~Ufl,~~ 0 

~Ufl,~~ 0 

~up.~~ D 

~Ufl, D 

l!,tf.lM.LUl:!~fl,f.Q 

. . 

% 

(S'l ft~!ftk~Ufl,) 

000£- oos 
tlttlWl,\,fl~t!,lll,I 
~ .... ' 

(P!P3Jd) t-tUWU,JLY 
"' I 

(S'l ft~lftL~Ufl,) 

000£-00S 0008 · 0009 

tlttltYl,\,fl~t.m1,1 
~ ~ ? I 

/' 

H.M.11:-@ttU U M,L Lftl !'. !'.tt~IH. !'.l!l!'.LU ·s 
" 

% J ,\ ::l/lJ\3.:l 

IJ\3.:l 

J J\.:l 

(3J nSU3J,\I) ,\nWl~L~ ~t!'. l!l !'.LU~~J 

W@[l,Mllftl!'.!'.tt~~U W!'.LU~H't, 

.. 
Ql.(1,1,,l ,. 
LUI.U 

tl 
000'7 000£ oooz 0001 oos osz ~ 

ttltl,l 

. . 
.. · U.dDS . .LODS so 4d)tlv') ~llol,H.@1 

i · ~S: J,t1-:Jo4 JW,.t-7 J .(apua:ii<1n1.1_L) 1$@~mp1.,ru1.i 

0 vr Wl CJvu-l.r ( j0J;)JS;)J04J) ($@~1M.\,t1._rtfl,b 

/ (JJ 'NJ1 8) ~61:-@fl,M.ll:-L!A,l:.LU 

/ (S8.:1) \$@~m b ~L~L!\ 
" 

~Ufl,W~ 

~C.!'.l!l!'.LU~t-:1 

~Ufl, 
!'.LU !W,g[l,t-@,!.lt-L l,\,~t l:. l!I !'. LU ~1-:1 

. . 
-

-zjJ otl &OJ& 2,t, t~~~ 3Jg 
(l,\,Ltl./ 1:- l:.l,l 00 1-09 ~Uflll,l) l,\,ltl./ l:-l:.l,l······,. .. ·r,11 1,1,Jl, (L,\,@l:,fl!, 1.Mtm~rt 08/0~ I tl.Ulrt· ~Uflll,l) L-\,(H,fl.~~rtm~n····· . ......... t'l.~l-\,~111.~rtLrn 

J::, ~ ~ 1 u • ,:a, 1 ou i;, 1" b = = . ~= 1-- • 1 ~ b = obj I Vr l:, ,0 

($@~11$@~1-\,~~11(11 U-\,l,l!,11$U1!.LU@~l:-Q,Ll.1~&t1,Ullll ('rtllo 06 t1.Um.l,lrt1 QL.ll,N. rtJlo 08 M,LJ1!,ll,ll'n t:-nrnf:!) ·rtll, ·~;;_:_·t.@111@!:.11.IJI 
-,;, b M b I F b lfi It;, I L, lfi b I VI b ti C/V lfi 

(171'. - 61 1:-nrn ·~c: - 01'. QUI, ~Ufl.Ll,!) ·(1Ji'J 8 ) QLU~trfM,Jl,(!\ rtJlo ... . ' 1:-.imrn ·u·u·· ... .... . ... UlUtlt1. 
"' "' I

O 

• 5, ti · 1 U " "' S°i ~ ' 2 C> "' ~ 
H.l!\t-@fl.ifJLUt:-U.~l W!.LU~t·J' I 

le f I 

· 9iv~ '_\'.'H ·fl t-r- nLG riJ,iL ·11 i-t~rtJlLilt-Li-1.. 

~~L~ li~l/·l!lt-@t;I-U u.~~n, 

~W~tW@~iJ,,tt-~ H.~H.X!.1il:-@LH!Ll1Lfl1AM.1 99S Z ?GLl't :; !',[1fU[ll ~ :'.;!;. [11.t ll.Hh12 H!'.WtllHH:lf1tU .-· 



- · • I • I O ":'I • I ') "-' "-' "-' "' d 
IT'i Uf·H'l fl l 'WI 11'iHT'U fl lrllJ 'j ~ 'i) llJ .:jlJ U 1 ~l-ll ill 2 5 6 6 ! 'a .:jfl!'.J l'Ul ~'Ylel.:.JUtl''U'U'U 'il.:.J'tt1vlelvl'avlvltl . . . 

u1~111ni'hi-rn111rrn ~1nv1 

"' 'IHI - ITfHl . ., 
":' I "' ":' I VlLJ U fl'fi\ill eJ)LJ 80 lJ H.l\.441 90 . . ~- ~-- . . 

I "' !J 
I .Nil f17'.iVI THl'i 7--1 f171'Jl1JeJ ,rn'W 

~ ., 40 ' !S4 . ., .,, ,,0 . tl ., - ., -'U7l1'Uf\ . . ... ...... f7 .f1. ff1'UIJ''1 .. ....... .. 'l1lJ. ~'b''Ul.J1'1f77U (BM!) ..... .,-, ....... (fll fl<;) 'll'lU 20 25, l1t\j-:J 19 24) 

" <=;/tli ., ., ~ ' ., ., ~ ' ., ., ., .. ' ., 1 ., 9 .. rnm e> tmn ..... .. .. .. 'ln.J (Nl1UM tlJfll'Hfl'U 80 'JjJJ. M'b'lU k'JJ1'\1'Hf7'U 90 'l1l.J.) tlllfl'Uil ::: rnu-:i,;ie>m'.imri '.i'fl111 !ill!'1:::11'1elrlLMri 
"' u "' 

(, / (]_4 l:,CI V V QI .:::. ] Clo .::. ' C:.l ' .::. er, Clo ,:::I, ..,. QI ,:::I, I er, QI ,:::I, 

ri-nw ~ 'U fo 11 ~ q . . .... .. lJ1'1'1t 1Jm tl ·rn\1 tmtln11 lu1mJ 13r, ~o lJocHlJ m tl rn 'l-1) 'li°l''lil'.i .......... m-:i /'Ul'Vl (mtln,;i 60- 100 m.:i /'Ul'Vl) 
., ., ~., i;Jf 1 j 0 IE f; CJfoz <Jc:; fp. 

2 .Nil VI '.i'J\l)1 l .:J'Hel-Jtl{]'UVI f1l '.i 2 · 

Nilfll'.iVl'.il;:J 
Nil n 1 m '.i 1 '\l m .:i -A' ei-nJ iJ 'IJvl rm 

tin~ th1tln~ 

J,~rn1 iu1~e>r1 (FBS) ,/ 
fll'.i'\'11-:Jl'U'UeJ.:Jl~ (BLJ:\I , Cr) ./ 
l'UlJ'Ul'Ul~elrl (Cholestero l) ✓ 

1'11fa'l'U1~elrl (Triglyceride) 1 ·1s~ 
LeJUl'i!lJ (Alkphos SGOT SG PT) 1 f og;<0of'r i ½ q 4 1 ~ t?c fh 1 }.:; 

3.Nilf17'.iVl'.i1'\lffll'i'.i l:lfll'l-1f1l'j1~th-! .. 

I I c:1 ~ ,,. 
I .... ,,. 

fl1 ! 'il M'Yl fl1 l lHl flll'il iltl'Ylfl1 l l-Jtl 
flJllJ 

250 500 1000 2000 · 3000 4000 6000 8000 500-3000 500-3000 
tr 'a 'U 1)-,HH) l'a vi 'a 1 'il ,,. 

tl 

l1'1J11 
~ 

., 
l1'111U 
"' 

4.Nil f17'.iVI '.i1;:Jffl-J'.i 'i tlfi Tm.Jo vi 

Nilf1l'Hl 'D'\l 
1 d, v , 11 

fll'Y11vl vi (Mens ure) 

FVC 

FEY! 

FEVI/FVC % 

5. n l '.i m -:i;:inm'.i on w~ f1l 'i').JeJ-.:J!'H'W 

lHl.:Jlrn'I □ tln~ 

l.Je>.:i'lmf D tln~ 

f77 '.il.Jel.:J.f17VliY D -un ~ 

f77'.im1ill'llUfflU'Pll 0 tln~ 

n H~i.Jn~ 

C Hm.ln~ 

O Hrttln9i 

D Hrttln~ 

q 

ctln~1i hrh-A 2s) ctln~1ihn-w 25) D tin~ 

D ~vitln~ 

~ lfllv1 '111-.:J (Predict) % 

I 
I 

ri11m:::tl1 ............... .......... ... ... .... ...... .. .. ............. ... .. .. .. ........ ... .. .. .... . 

CV ..,g ., , Ll ii 

:~::;::'.iu;:::fl;?n;el l'U ri .. ..... ~·~:~:;:~ .. ~ .. ~~~ .. ................ .. .............. .. ... .. .. ............... .. .... .. ...... ......... .. 

n1 t!N nm1~11;:i :~~ D iim1iJHr1tln~ (1:tJ) .............. ......... ............. ......................... .................... ....... ... ......... .. ........ . .. 
. . . . -t"' . - . . . - . # ~~-"-,tt'C-;Q.."':,'u,,~"C:" • -

• ~. . r)V"....,~lll/,J~ . -~---·- ·--·~ fll!l'W .., 'Wl . . . . . .. ... .. .. . . ..... . .... "i ........ ... , ........................................................ ');.Y' :;..;.;~·'\'~ @vj'j' ... ..,.~ ::,,;. .. .. ....... . 
• 1-•,1 c~·;.,~----, i!,d;_"h- -~~ . . . . . . . . ........ ·~ .. ..... ......... ........... · · · · · · · · · · · · · · · · · · · ·: · · · · · · · · · · · ~-· · · · · · · · · · /~···l/•;:,. .. -.:::t'[/'/,,;k-:fl{l-;r;, ':t\ · · · · · · · 

..,., ,,/ 0 I /:J.,_1 .... ., .. -::' I"'" 0 '/ .;; 1. ---::: ,;.....,i~;/,~\ \4'<-~ •'\ 
flll'Wv!Vl vlvlll-1 :)6 ti ~m 1 il'l/7. . . CJ_ltri-u r11'111Lri el'W 'J'Wlfleltl u'Vl'Wflm 1 il'l11 ........... ,f: .. . §,./ .,.",~01:fi .:-0..f./ .{t::,,\. ~, .. . \\ .. ...... . 

, ' ..,.) ii 11; f · ,r__~ ~,.~?~"~ .!.~) \ l'J1·~ \ . \ D 
.,, ., h1 .S i.r.,-.-., JJ .- u? o L •. · , ·· -•;.:: .. :.,,, >-<_,,, . .L,, r:• J \ l ,, 

'.ilUf11'.i'Vl'Wrl\91'.i1il . . ... . .. .. ...... " ·f· · . . . . .. ·· .. ... .. . ·· · \ ... ;, ..... • . .,.'.·;-;-~~:~,.,~,,• .. :if'.·.i···~:?,f/.,-··· ·· ···· 
\ ' •· [• ~ •,s-/ J 1, 

tl'YIYltJ~Vl'i1\ ·· _.: ... >,,<>:t,fD?;~ .......... .... . 
• ,. -, -~ ,;:';>. ~ 

· · · · · · · · · · · · · · · · · · · · · .. · .-:,.~:.;; · · · · •~:i;. · A :~~~r-,:t~:1-•·· · · · · · · · · · · · · · · ·: · · · · · 
1 4 .,,,fiJ,:.,.256i·:"-·"'· 

CV d ~ 
l'U 'Vl ........ ...... .. .......... !fl el'U ....... . ...... ........ Vl. f'I' .. .. .. .... .... . 



~Uf1~~ D 

~Uf1 D 

lH. t W .f.L U lH:I f1 txi 

~Ufl,19~ 

% (P!PaJJ) 1:-t.lrtl9Ll,!Ll,I 
"' I 

(S 'l N.~lftk~U fl,) (S'l N.~1ftk~Ufl,) 

000£- oos 000£ - oos 0008 

0l't l t.lJl,l,IJ~tllll,! 0 l'tlt.lJl,l,IJ~ tll ll,! 
f F F I f F F I 

/ 
/ 

/ 
/ 
/ 

~u11 

~U.laf.LU~t1 

~u11~~ □ 

~ u11~~ □ 

~u11~~ LJ 

~u11~~ lJ 

~u11 O 

~ u11 □. 

~u11 [J. 

~u [1 LJ 

LlM~l.LH1.LllM, f.ijf.LU 

~W.lft-Grtf.LU 

IW t Grt ,. 

N.lrtll:-@ttUUM.LU0tttU1l\t.t~tLU"S 
" 

% )A.:i. l J\3.:l 

1,\3.:l 

:}J\.:l 

(aJnsuaw) Jilkl9,.t~L!'I ~t.tl!lf.LUIH:I 

.. 
QL.lbl-l. ,. 

.. 
lt.1\.1-l. 

0 
0009 0001> 000£ oooz 0001 oos osz f 

t 

rtLW 
I 
i 

(.ldDS .LODS so4d){l 'v) fS!,V\Gl 
(apu;i:i,<1~u .L) l,!@~1t1.l, tt,rtfl. 1 

(I0J;JJS;)!04)) ~Q~1t1.t,t1._ttfl.l, 

(J:) ' 8 ) ~l, 1:-@fl.MHL~lUU 

(S8.:l ) ~@~1t1.1, lll~LP, . 
f.LU~~fl,l:-@~l:-Ll,l,~U.LatlU~t1 

-

cJJ ~ 5~$, ! ' 1 :;}f;O':) &~ (t'ii ZJ~ 
(lALlt/ 1:-W 00 1-09 l!)LJl1.Ll,!) l,\,Llt/ l;-f,l,! """"'f.(1M,!{, (l,\,@f,11. f.l!l ftlllllrt 08/0£ I 11,um:1 l!lUrLLl,!) l,\,@f,l1.f. l!lrt1llllf1 . ... : " tt:rn· nl.M~LW 

J:, : b I ", J:> ';i' 0~ ~ l u b b b . \rib I ... , I" b b l&}zl} b 1 l'D 

~@ll1~@111,t:::1111t11,t.1,tlHl~UnLU@l!lN1.m:1: t11tu1Lo (rt/I, 06 1tu1iwm "LJI,~ · rt/I, 08 11,unrnrti t-ftm~) ·r111, .. ·;·;; L@m@rn.ll1 
J;;7 l'D '<:::, I ~ ,;,, (ti '<::, I ln t1i b I lri b (ti V T7 t6 

(17Z - 6 1 t-[)rn ·~c: - OZ "LJI, ~U rLL l,!,J) .......... ... '( I I/\J8 ) "LUllU'tltJI,~ 'rt/I, ..... . ..... t-.L21tt.Q ·u LJ"" .... .. UltULlt 
- - 1 • Oo "" ,,, lb9 I , 27':i ,,, ~ 

N.Lat-@rl,if.lLU t-U.~ U.latLU~t1· I 
A ;' I 

'9St,Y·N··a ri · ~9 ~l@. fut'l.11H,U, l!!t-'trofuLUf.llrt UUJJ ~ @ii, 
I~ 1-::i' ni ;, f' 

~~~~ ~~ttL!ll:-@!;Ui U,~~n, 

~w ~W@~,tUt-~ N,_Q,N,X!Hl:-@U.~Lfl,UJMl:-t 1 99 sz ro Ll't~t fl,f1. t'["ll ~~t f1MLU'lls1 (!,t w t l u ~ Mf1 t.u 



llMlLJJ rtL ~(!, l f.~f.L U 

JJM.UJt-@rtf.LU ., 

......... .... .... , .... .. ........ .. ........ ........ ........ .. ... ....... ........ ......... Lft~t\,11l,\-! 

~Ufl,ij~ 0 

~U fl, ij~ D 

~ Ufl,ij~ D 

~Ufl,ij~ D 

~Ufl, 0 

~Ufl, 0 

~Ufl, D 

~fl, □ 

~Uft~~ 0 

~Uft 0 

CH .. WUU~t-:!ftl~ 

~Ufl,~~ 

% 

(SZ 11,~l[tk~Ufl,) 

000£- oos 
tlttltl,IIA, fJl'.!tl,lll,! 
:" f' f' l 

Cl,tl:.Wl:.LUl'.!N 

(P!P3JJ) t-tl-1.~Ll,!Ll,! 
"' I 

(SZ 11,~l[tk~Ufl,) 

000£- oos 0008 0009 

tlttltl,IIA,IJIHJ,lll,! 
~ f' f' l 

/ 
/ 
/ 
/ 
/ 

~Ufl, 

11,1-1, I t-@ttf. Lu M.Ll!tl !:. !:. tt.t!Cl, ti:. w i:. Lu ·s ,, 

% :)J\.:1/JJ\3.:I 

IJ\3.:1 

)/\.:I 

(aJnsuaw ) ~k~k~L\" Cl,tf.Wl:.LUl'.!N 

~@fl,M,Ll!tl!:. l:. tt.t!Cl,tl:.Wl:.LUl'.!N'J, 

auc,i\ ,. 
"' Ltr\. 1-1. 

tj 

OOOt, 000£ oooz 0001 oos osz ~ 

ttltl,I 

11,IJ~l !:.LUM.llJtll:.l:.tt.t!Cl,tl:.Wl:.LUl'.!t-:1'£ ,,,,. 1/\ 

(J..dOS J..00S so4d)![v') Jtlb1M,@1 

(apua:,i<1"apJ..) ~@~ml, M,£tn, 1 
(10.1a1sa104:)) ij@~!t\,'(,M,£tfl,1 

(.!:) 'Nn 8 ) ~it-@n.rtlt-L):l,f.LU 

(S8.:l) ij@~mt,UL~Lf\ 
• 

!:.LU~~fl,t-G,!.l,t-LIACl,tl:.W!:.LUl'.!N 

l:. LULMllJ fl,t- @1-1.t-LIACl,tf.Wl'.!t-:l"Z 
iJJ M~ -~d~ a0/ t,ql lJ~ "'""' " 

(LtLt1,/ t-W 001 -09 ~un.u,1) v1,Lt1,/ t-W .......... r,Q,1v1,J1, (v1,@r,n.i:.~rtrn1m 08/ 0£ 1 t1,um1 ~u 11Llsl) v1,@r,n.r,~rtnrnrt .. ....... .. ....... ~l-llilf1ijf'tlllsl 
"' 1 b I. , ., 1 $) '1 ., I. b b b ' [,,,, , I . b "' g?, i 'i.1 \ b ,. 

ij@m~@Ul-l~u1rnt,tl-l lslf. l ijLJ!f.LU @~t-aJJl ~Q,11,u1Ll3 ('rtlb 06 11,u1r.wrt1 aLJI.N '·rtit, 08 11,unwrt1 t-fi.11--tN) ·r111:, .... f .. T ·t@m@rnJJ1 
J?' to 'O I F' b tri b ' h tri b ' "I b lfi [_;)!..-' tri 

(vz - 6 l t-ffil-l ·s;z:- oz QLJI, ~Ull.L l,I) "(JW8) QLU\!tftf1,Jl,~ ·rtit, ........ ·" t;-1}11,rn u·U"""""" " •Ut1,l{Ll1, "' "' , • , 01 ., ,. ot,( , t<:i ,. ~ 

11,Wl;-@fl,IIJLUt-Ll:.Cl,tl:.Wl:.LUl'.!t-:1" I 
f1i :' • 

ozsrr '•i\trl ·fl 09 r'JL@ tl4YM,1 tMtrJL~rJL?i -~ti~ ""· @11, 
~ ~ p ~ r 

~~L~ ~l4kf.LYt-@!}!-U l,l,~~n, 

~~~wcrni!-1,t-]' Tt_Q,Tt.lmt-@U,1:!Lfl,LfJIAt-t 1 9 9 s z ?fi l rt:::t r,n,t-[ll ~~t r,uwn.b (l,t Wt LU ~t-:tr,l~ 



~U [l, D LlMILJJ,Ttl\!&U,~l:.LU 

~ U[l, D ~Mrnt-@ rmu 

~ U[l, O iUt,t-@rt 

..... ............... .. ................ .... ..... .. ......... .... .. ..... .... .............. Ln:m1w 

~U[l,~~· □ 

~ur~~ 0 

!!Ufi~~ D 

~U[l,1.,1~ D ~U[l, D 1!UV@f1 

~ur,~~ D 

~ur, D 

(!, U. l:) ,U UIH:l P,t.ll 

~U[l,~~ 

• C 0 

I 
% :Jt\.:l/l t\3d I 

I 1.1\3::l 

:Jt\d 

% (PJp;ud) t-t!-1,~Ll,ILl.,I (.1.1nSU.IJ,\l) ~i~t.lALl.,I lK!. l!H.LUIH:l 
,_ I 

ti l"b~ ' 

~ 

QLJl,I,\, ,. 
LUI.~ 

(SZ: N,~lftt~U[l,) (SZ: N,~lftt~U[l,) 
lj 

000£- oos 000£-00S 0008 0009 OOOP 000£ 0002'. 000 1 oos osz !" 

11,Lt.l,! 

llttLWlArmtl1Ll.,I llr-tlt.l.,llAfJ~tllLY . . . 

!" r r I !" r r I 

/' i (.LdQS .LOQ-S soyd){J\i) Jf,Jbtf'\@1 

/ I (;}p ud:i.-<1il1.1.L) ij@mn1,11rtn.t · 
I? . l'tl >\ 

flO?t I 
(J0J;}JS;} J04:)) ij@~1t1.l,t\l(l1,l, 

/ (J:) 'NJ1 8 ) llll,t-@flstl,Lt-L!A,l:. LU 

)\ (S 8.::1 ) ij@~1t1.1, \! Lllll !I, / 
~ 

~U[l, 
!.LU lMtt1[l, t-@Ut- LlA t1t. !. ~J:. LU IH:l 

_.,,"' " t1t.l:.W!.LU~H 

-
tLU lM1t1[1,t- @Ut- LlAt1t. J:. l.i@irz 

-v) 60 ZOJ& "'r"' " 
(1i1,Lt1,/ t-J:.t,100 1-09 l!lunu1) 1A,Lt1,/ t-rn .. .... .... J:.&tv1.J1. (lA.@i:.n.ittrtil!l! ft o ·or I num, l!ILJ ll.Lt,1 ) ~l@in.i:.tutrnurt .... · · ..... · tt1,,1,l!lt\ijrtLrn 

J::>' ,.,, I;:, I " I s;:, l'O ~ t,,. J::>' I " I;:, t;,, t::,t , L,,:;;:, I " , I" I;:, b l 6 / ~ \ I;:, l'tl 
~ ~ 

~@m~@l!u::;1111&1,e.u1,111ij u1J:.LU @ttt-om::; &rtu1Lu (TtJb 06 rtunum1 ou!.N ··11Jb 08 rtUH.lYrtt,t-nmF:i) ·rti1, .. 
0
. ·a.: ·e,@m@rnJJ1 

r,;., fl) I;:, I F' t::./f, I;:, 1 ltt t'fi I;:, I I;:, /f, V /$ 

(vz - 6 I t-fuu ·~c - oz OLJI. ll\Ull.LY) · · ...... ·ows) 0Lu11utt1J1.~ ·11Jb · ...... ... t-tmrn ·u u ...... . ~ .... urtHLrt 
"' "' 1· ' 0t - - 05:I . bt .. ~ 

l1,~t'@fl1nL Ut'L !. lH. J:. lo t l U ~l'f 1 
ft !;" I 

· 0061r-.\ ·H r:i:. l[ r'J L@ ri@1-~:rin: rjtilL~umt~ uu:U- 011: 
I~ ni ;, ~ ~ 

~~l~ lik!~!.lgt-@!;\.li Lt~~ll, 

~~~tw@~i,,.u-~ H,],tl,llYlt-@l.tl.H 11,lr.JIU ·!.1 9% z ~Ltt ~ J:. rflt-[ll ~:;!, rt.u lfn..irnu. ~uu l'lt-l f1Ll'l 
·-· 



····· ··· ···· ···k!· M.· ··· ··········· ······· ···n,@lg1···· ··········· ···········lA,n,t 
Y'ln ·lJ~9 .. >l P '° 

. , .•. 
... .. ..... .. ..... ..... . . .... .... .. .... .. ... . 

................. I .. . w~mlAM.11 
f "p /! ., ··········1r(~· """"'"'="--'. . ......... , '/1~fi\ v({l} ~ . . .. . l\tW~,!1,~r.LLWLr. 

: \~~ ,_..,,_ .,<..:=::.... :·. · .·.·: ·. ?~.~r.w~~t~n,.?1?. n@.~1B1~ ···. ,f ·.·.·:·.·.-~~.~~.r.~~~.:. ~Lww~w~uu 

'\\. ~? ........ ...... ·~· · " .. ... .. .... .. .. ......... .. ··· ···:· ··· ·· ··· ···:;·Mi~~;,_:·;o·~1:~e~i·~·~· :· ·· ..... : ..... : Ltt::rtm~ 

............ :.. .................. .... .. ·····c-;·~·oii'~bhJtiC········ .. ··· .. ···· .. ch.~r.) ~ur,~~rtLU!jUJ ~ur, D : O,tr.lHLUIH·J[1l.L2 

.... .. ... ... ...... ........ ........ .. ....... ........ ......... .............. .. .... ... .... ........... ~ur,~~ □ ~ur, J ~@r.,Jm,u@m 

M.UJ 6 UL& M.LlJ ... .......... ~1 rtl@ M.LlJl:-@l\,UlJ.~Jl,~fl~r.~UtLU 
. ~ b I ~ ~ 

LWfll.L2M.LlJ.O.UlHLU 

.L2M.LlJt-@rtUU .. 
............ ... ..... . ' ..... .... ' ...... ' .. ' .. ·.::_:· ..... ...... ...... ... ... .. ' ..... ...... . L !1,~tl.11L _\,! 

~Uf1tg~ 0 

~ur,1g~ 0 

~ Ufl, lg~ D. 

~u 11~~ 0 

~ur, O 

~u11 □ 

~Uf\ -

~Ufl ~ 

~ur,~~ □ 

~ur, □ 
lH .. t ~ t L UIH11 p,tij 

% 

(S Z M,~1ftk~U r,) 

000£-00S 

l1 rtl tt,1 U,mHl> Ill,! 
p p p I 

9v'il "lG1 }
1 

VS'0 } 

~ur,w~ 

11ttWtLU~l':l 

(pJpaJJ) t-U.1.Wll,lll,I 
,_ I 

(sz 11,~'ftk~ur,) 

000£-00S 0008 0009 

l1 rtl t lsllAmrn I ll,! 
p ~ ~ I 

/' 
/ 

/ · 
/ 

~u r, 

I 
010 J/\J/1/\3.:l 

. . ]/\3.:l 

J/\.:l 

(aJnsuai,\I ) w1wt1AL1.,1 O.U.WtLUIU-:1 
" l"'O r ' 

~GfUUl!Otttt.110.U.WtLUIH:fl• 

n, 

QUI,~\, 

" .. 
LtMI. 

l1 .. 
0001' 000£ oooz 0001 oos osz .. 

rtlW 
i . . 
I 
I 

· U..d!)S lO!)S so4d)! t'v' ) _rtJl,Vl.@1 

(;ip!Ja:i,(1Eu1) tg@lJ.1tl.'!,f1.rtl\,t 
"' ~ 1 

(IOJ;J) ;i104J) ~@~1tl.1,M.,£tr1,l, 

(JJ ', ·:79) ~t,t-@n.tl.Lt-L\A.!,LU 

(S 8.:l ) ~@~1tl.1,IJ LWLf1. 

tLU~~[11:-@}.l.t-LlAl1t.tWtLU~l':l 

tlU LMtlJfl,t-@Ut-LlA!! tr.W~Wl 
~J 60 zqi& 5'1 / fbtt ·zJ~ ""'"' " 

(~L rt/ t-Jh! oo 1-09 ~U [1L~) ~Lrtl t-Jh! ··· i't ... rnM,Jl: (lA.@r.ri,r.wm~lJ.(: 08/0[ 1 n,~1:ti~uri,L~) Ll@!.[H1.trt1~" G .. i 9o/tH tetl~ l tt~mui 

~ crn1~@11u ~ im111 tuh!!'.l ~u1!'.LUGWt-rlJJ1~t11tu1L1J ('rtJt, 06 rtUY!'.tYm riut.N .. rtllo 08 nunt1.,1rt1 t-iuUNl rt!!, ; ii TGm.GmJJ1 
,;:, b ,'t) .!::. t:, , F ,:;, ,,g t:o • lll 16 o::.o , t1 """ ((i -i,t7 tr 

(PC: - 61 t-~H SZ - OZ flLJI, ~Ufl,l~) . ·~·· ff.(1Ji'J8) rlLUlJ.trtt}Jl.~ rtJI,. ·· 5,s,ft-Uftt~ u·u .. i }f.U.tUllr, 

11.Wt-@rtirJLU t-Lt!!UW !'. LU ~l':l· I 
,1 f I 

f79S8 ;N'H fl 1 ~ r.i.L .@ rt@~tm;~u uiu,um ~Uli.:.: @~ 

~~L~ 11.b!ht l!l t-@!;U.1 U,~ ~ 11 

.--



- ~'J'Uf-.HI m '.im 1'\J ll''lJJll't'l'U '.i~'ll 11l..:i1Jtl ·:a;"l-.J1w 2 s 66 h ..:J'l"lm'lJ rn'Yl eMU'il''l-!'U'I-! -O ..:J'ti1vtelm~ vi u • • • 
'lJ1'1:J'Yl- mi'.lei.:i:iin1m, 'lllf1vt 

~ 'i V '::' I 
.tfeJ - ~Q~ . '1-!l!'.llJl.!'W'll' lll1'U ell!'.J 46 .lJ H. N. 34700 

. ~ 

' .. " 1.f-nlfll1Vl'i1~11.:J fllW'l.Hl.:JffW 

~ ., '?"J~ · 11, ., .. 24 l ' -tJ "' "' 'UT11'Wfl .. ... .. . : .... .. fl.fl. '(1'1'UtJ·L .. ......... 'lf:I.J. l>l'li'W:I.J'JflflllJ (BM[) ...... · .... ... (fll fl\Pl 'lflfl 20 - 25 , '11t)J.:J 19 - 24) 

"' f'>.CJ. "' ., ~ ' ., "' ~ ' ., "' ., d ' ., '\' ., 9 "' 
m"W'Hl'Ultl'J .. '.'1 ... .. ... 9/:1.J. (N'11UM t:I.Jfl'J'jlfl'W 80 9f:I.J. , N'lilfl t:I.Jfl'J 'j lfl'W 90 9f:1.J.) tlllfl'W'il ~nrn.:i1>1tlfll'j!fl\>l i'H1'11'J !'illt'1~'11'1tl\>1Wtl\>l 

I 
~u ~ /7('.1\v V 

QI q ,:10 <:}f- c::,, C::,, I c::,, I C\ -, C::,, C::,, ,:;:l -r>J QJ d I c:,, QI ,:;:l 

fl'J l :I.J\>l'Wl'1'11\Pl ..... ....... . :I.Jflfll:I.J\>1'j 'LJ 'je)'V] (fll'Ufl \Pll:1.J!fl'U lj0/80 :I.Jflf!l:I.J\Pl'j 'LJ'j t)'V]) 'liV'i'ilL ..... .. fl'J.:i /'Wl'Vl (fll'Ufl\Pl 60-100 fl'j.:J / 'U l 'Vl) 
.,, ., ..,., C6'5e Offl qfc,2 0'6 Pf2 

2 .f•rnm 1~m .:i'l1t1.:i 'Ui]Uv1 n,1 

~rn fl 11 vi11~'YlVl'l1el.:J 'U !)'IJVi fll'j 

V .. 

'Ul\Pllfl l'Utflel\>l (FBS) 

fll'J'l'll.:i1mrn.:i'l1Pl (B UN , Cr) 

'l'\JJJ'Wl'Ul~el\>l (Chol e,te rol) 

'l '\J"U l'Wl~el\>l (Trig lyceride) 

lel'W L'lflJ (Alkphos SGOT SGPT) 

3 .i:ii;, fl 11 m 1 iltn.J 11 t1m'YI fl 111~ti-w 

fl17il 

"" 
250 500 1000 2000 3000 4000 6000 

ti 

'11'\J'Jl 
~ 

., 
ij911V 

4.i:Jl;) fl l1\il11iHf'J.J 'j'j flill'l'~-1.J eivi 

NM11Vl'i1~ l'll~1vt1~ (Mensure) 

FVC 

FEVI . . 

FE VL'FVC % 

5. fl 11 m 1il in.J 'j 'j tlil l'YI fl l 'H.Jel .:JI 'tt'W 

lJ tl .:i 'lnf! 0 'Ufl~ 

1.rn.:i1nK 0 -tJn~ .. 
fll 'J'l.Jtl.:lfll~ff 0 -tJn~ 

fll':i~ 'J 'J'ilflltHYlV\Pl l 0 -tJn~ 

D i'.11>1-tJn ~ 

D i'.11>1-tJn~ 

D i'.11>1-tJn~ 

D i'.11>1-tJn~ 

fll'jfl ~'J~ V~i°l>l~fl'\J0U1l'l"I i1'WM ............. fl1V'i 'illfl 9 f1WI 

j:,jl;)fll'jvl'j'J~ 

'Ufl~ t1vt'Ufl~ 

1 2S'1 
/ 
✓ 

1 j11 ~ r\t)1~6 
't6'1T 5°6 

Hb 12.4 1 \1e,-hH 1 fie 91'.1 .o l 1' f 031'rrofhi \~_ 25 ·f. 

' ' ' 
"" ' ' ' ' "' "' "' "' "' flltl!l;)£J'Ylf111a.Jtl rl111H'1£J'Ylf111a.J ti 

8000 500-3000 500-3000 
~'J'Uf-.ltlf)l 'Jvl'J1'\) • 

ciJn~1~1n-w 25) (,Jn~~lfl'W 25) D tJn~ 

D ~vt'Ut1~ 

l'l l fllvl'l'!'J.:J (Predict) % 

fllll'W ~'Ul .... .. .... .... ........ ...... ....... .......................... ... ... ... ....... ... .... .. . 

:::::~::~::, · ~~: ~:~;:.~~~~ t;;~J••·••J~ ~,~.i, J~1~1;;4;i;~•· ····· (J..11.,§~•s11 ~1,f .IW".i {' 
ri1u'k!::u, : ....... ... ... ... ~ .8! .. ~.~. 0. .. ~. :u.,~ .. K).,, .... .v.~.".v.i.o~ .!1~~t" · · · · , Jiu~~ Jbi-i~3' . 1 )···1·v· ......... ..................... ............ .. ......... ... . . 

··· ··~./········i~.~ .. U.1~.u. \:19~() ... ··· ·C-1~) , u~ n (~ 'J) 11'C)J dfu ~ 
m1itv1~v1m1.J: L'J l!1>191':i'J'ilJ1 .. .. .... l ... TI i1,Jm ~,1~ t1'W 1'W1~:·~~~~1>1·\Pl·~~·~~~·.:.-.·.: .. j~~.h.~1/·.·:.-.t~0!~~(~~;'(,~1·r 

' A -..'if./:_: -:::': ·.~:J,,: •/_:;~•.\ \ .. ~ ... , .. .. 
d ., •1f/ , .._- ' ,._-- : 'JJll . /, I/'. \ •; \ 

'JlVfll':i'Vl'Wfl\>1':i'J'i) .. .. ...... . ... :.. ... ..... Ce, l . f bS H~ A r, ""' ,:;•.~~-~ {f(f?-1 ':: \ ~~- . 
.... i .. ............ \" ........... n .. ;:dSii:\~?,lNJf-~;7;:~~ ·.-.c -r 

,,., \i • ..,.i, ~-~ ~ /0 ~ ) / 
nvmt1r;im1il .... ~, i .. w. 1 . .,:,"'?:v.i' ·.r.;-::::i~· '/.c·., .. ~ .. .. _ ,,. , . ... 

l gl, ~ I.I .. ~ ::,:+ --1.t_-:,- . -;.• ,-

: •;;- •,=;;<'',,-~ t'.'.!,~ls~~ I ..... .. ............ ......... ~ ... , ... ·. :miff·:.,/ .- .1, .. .. :~.'); .. ..... 

\;~ "' '1~,-2,◊,// 
'-.~:-.. ~,t ·- ~ - - ~ "I;> ' /J 

, .1-c:- { ~1. "J. ·i,__:.-:::,r ., n r-,r e1 )'-" ~ · '\.4,j W(t J 
'W'Vl ....... ... ... .. .. .. ...... . l\>lel'W .............. .. ... .. .... 'I'~ n ......... .. ... . 



QMLU'l:-@rtf.LU .. 
······ ··· ·· .. ... ..... .. .. .... ... ... .. ......... ....... ... ......... .. .. .... ........... ... L!1, ::M.11L);sl 

~U f1 ~U 0 

~U f1~U D 

~ U[1~U [J 

~ Uf1~U D 

~ U[1 D 

~U [1 0 

~ U[1 D 

~Uf\-fJ 

~Ufl,~~ D 

~Ufl, D 

CH .. f. ~ f. LU IH-.1 fl, f.~ 

GH 101 

~ur,1,1~ 

% 

(SZ 11.~lrtl,.~Ur,) 

000£- oos 
lJtf.LWI.ArJlHl,lll,I 
~ f' f' 1 

't,~i J, 
. £i,4..,Zd, 

(l.tf.ulf.lU lH:I 

(P!P3JJ) 1:-t!-l.l,lll,lll,l 
,,, 1 

(SZ 11.~1rt1,.~Ur,) 

000£- oos 0008 0009 

lJtf.ltl,11.AIJlrnlll,I 
~ r r 1 

/' 

/ 
/ 

~ur, 

?jJ 6b 1oJb 

11.1-1.INHtf.lUMlt!llif.tt.lrntf.ulf.LU·s 
" 

%JA.:I/IA3.:I 

Ii\3.:1 

Ji\.:! 

(aJnsuaw) 1,11,.1,1t1.ALt,1 
,,g l"bf' J 

Cl, U. l!I f.l U IU-J 

l1@rtM,lU'lJ!'.!'.tf.~(l,t!'.ul!'.lUlH:l'1' 

ou1,u ,. 
.. 

Ltrl,1-1. 

lJ 
OOOP 000£ oooz 0001 oos osz ~ 

tf.ltl,I 

11.~)tl,.f.LUMLU'lJ!'.!'.tf.~Cl,U.l!\f.lUlUH 

(.LdDS .LOOS s0 4d)l!V) _rtibl,tl.@1 

(;ip!1;i:i,<1;3u.1) ~@l'.!lt\.l,t\.f'tfl,1 "' ,,, , 

(!0J;JJS;J i04:)) ~@~lt\,l,t\._r;tfl,1, 

(.t:) 'N.n 8 ) l!ll,1:-@fl,t\.Ll:-L,\A.f.LU 

(S8.:I) ~@~lt\.l, l'.!Ll!IL!1, . 
f.LU~~r,t-@~l:-LI.A(l.t !'. li\ f.LUlH:I 

(Lun; i:-w 00 1-09 l!lunu1) 1AL1t; 1:-w ..... · · t.r.M.JI. (1A@f.rl.f.ti1rt1l'.!l'.!rt 08/0[I num1 ti1un.Lt,1) 1A@r.n.r.ti1rtnrnrt .... ... r ........ l!l1-1.l'.!11t~mrn 
J:>' l'D b 1., • P' l'D 2;>& ~ , ... b It;, t, , \,\,;;, 1" , 1.. b b 0 1:, / «~ ,;;, 10 

• • 
~@l'.!1~@l'.!l-l.::l'.!11l',1,ll-l.l,lf.l~Ulf.LU @l!\l:-flQl::l',t\.UILll ('rtii, 06 11,Ulf.u.!rtl QLJI,~ ' ·rt/I, 08 t1.Ulf.Wrt1 l:-rt'.11-1.~) ·rtib ... c.;.;i· .. rnm@rn.L21 

J;i, l'D b I f"' it;, (fi b I Iii {fi b I Li b (fi JO' ' (fi 

(t,Z: · 61 l:-rt'.11-1. ·~z: - OZ: QLJI, ~Ufl.Ll,l) ... ; ... i-' .. (JJN8) QLUl'.!U'tltJI,~ ·rtib .. .. .. t,.i)tt,e..Q u·u ....... "'" .. .... Ultl-l.Llt 
-- -- 1• • ~ h .. ,,, 0~ 1 , ~0 ,,, ~ 

11.ull:-@rtHJlUl:-U,Cl,U.li\f.lUlH:1' 1 
If, :' I 

S9LO I ·N·H r,f_ i£ rJL@ ~~(11, ~tt...,tt~[ll1L?i . liu~.:. @f 

~~L~ ~k\{/,L!lt-@!;~U Lt~trt 



.. .... .. ...... ........ ............ ......... .. ... .... ..... .. .. ........... ... ... .. ....... L!1,~f1.m~ 

~lJfl,~~ [J 

~ lJ fl,~~ □ 

~ lJfl,~~ □ 

~ lJfl,~~ □ 

L l0Q UH\.L 12 ~ U. lH LlJ 

~ M,L lJ t- @rt !'. L lJ 

~ uv crn 

1rnv @rt_ 

11.M.iMHt.UU lvl,ll!O U lt.lHH.!'. W!'..LU ·s 

~Ufl,~~ D 

~Ufl, D 

M .. W t L Ul:!.1':I fl, t.11 

% 

(SZ 11,~1ftk~Uf1,) 

000£ - oos 
Otf.Le.l,!IA.ll~ tlol l l,! 
!" ~ f' I 

(P!P;}JJ) t-tM.l!\Ll,!Ll,! 
"' I 

(SZ 11,~lftk~ Uf1,) 

000£- oos 0008 0009 

Otf.Ltl,! IA,ll~tloill,! 
~ f' f' I 

" 
% )/\.:1/1/\3.:l 

1/\3.:l 

)/\.:l 

(;}Jnsu;}w) l!lkl!lt!A.Ll,! 
/$ l'1, ~ I 

C1t!'.. W!'..LU~I':! 

~ 

QUbl-\. ,. 
~ 

LUI.I-\. 

lj 

OOOP 000£ oooz 0001 oos osz !" 

l'f.Ltl,J 

1ir~1.J9'bJ, M, l.P9£,,} (.LdDS .LOOS s0 4d)! !V) _rt.ll,V1.G1 

/ .. (appaoi<(ilu1) ~@~ltl.1,ftltfl,1 

/ (!01a1sa104J) ~@~ltl.1,ftltfl,1 

I' (1J 'Nn 8 ) t0it-@fl,ftlt'Liil,!'. LU 

/ (S8.:l) ~@~1ft1, IJLl0L!1, 
• 

~Uf1, l!l~ ~U fl, 
!'..LUW~ f1, t-@k'-t-LlAC1t!'.. W!'..LU ~I':! 

U,t!'..W!'..LU ~ l':l 

Vd ~ ZOJb, 
( lAH\./ t.W 00 1-09 l0lJfl.Lt,!) U,Lft/ t-!'.l,l .. .. .. .. !',~M,Jl, (l,l,@!', fl. l',l!\rtll2\Jrt 08/0t I ftlJ1rtl l!\lJfl.LI.<!) l,l,@!'.fl.f.l0rt11Jl21't' ........ l01-1.1211t~rtltl,! 

b' 1 t, I " 1 s;:, ~ f:,t, ,::, I "' t, 1:. t, , L,t, I ., , I " t, t, fiG} ~~ \ t, ft) 

~@1J1~@1,n1,:;1211~1 u--1,1H1~uH.LU@t0t-11Q1~~11,u1LQ ('rt.ll, 06 11.unu,m1 QLJt,~ Tt.ll, 08 11,unum1 ~fuu~) ft.ll, ·a:..:r:· ·rnm @rnQ1 
J;7 1c ,,, t, , ~ '=" (ti t, , , (ti t, , lti t, /ti v G IS 

(Vl - 6 1 t-fuu '5'.'Z- oz QLJ!, l0U fl.Ll,l) ..... . ( I I/\J8) QLlJIJUtM,Jl,~ ftJl, . . ...... 1:-Uftt . .il ·u lJ ........... lJM,!,{.LM, 
"' "' 1 • • t, ~ .. ~ 0~ l , 0<:i ~ ~ 

.· .. 

11.Wt- @1111lLUt-L!'..C\, t!'.. W!'..LU~I':!· I 
ff, ?r & 

LO£II 'N'H ll LZ r'JL @ t-imfui't ~tit~ rJL ?t . ~U~ _:_ @~ 

~~ L ~ lH!\nt l gt-@[;!-il Lt~tn. 

_,,:-· 



L ~QUHtl llll, U, lM.LU 

~M,LlJi:'@rtf.LU .. 
................ ............ ...... ..... ... .. ... ........................................ L!1,~t1.11L~ 

~U[l,~~ D 

~U[l,~~ D 

~U [l,~~ 0 

~U[l,~~ D 

~U[l, O 

~ U[l, O 

~U[l, 0 

~U[l, O 

~Ufl,~~ D 

~ur, .□ 

CH, t liH. l U 111'<1 fl,i.li 

% 

(SZ: H,~lft1,~U[l,) 

000£- oos 
~ttltlslLUJl:!t1>1Llsl 

• I • ~ f' l 

I 

l,~r, t 
2,Z3 -l, 

(P!PaJJ) i:'tUl9Ll,l l l,! 
"' I 

(SZ: N.~1ft~U[l,) 

000£- oos 0008 0009 

tjttlWlA.IJl:!tl>1Llsl 
:- :- :- I 

;-

/ · 
/ 

N.!,U i:'@ttf. LU ML lf Cl f, f, tt~ I!, t f. l!l f.LU. S ,, 

% J /\.:l/]/\3.:I 

1/\3.:1 

J/\ .:1 

(aJns uaw) )il1,,l9k~L!9 (Kf.Wf.LUl:!1':1 

n, 

QU!,lrl, 
. " 

n, 

Ltrl, lrl, 

Cl 
0001> 000£ oooz 0001 oos osz :-

mm 

(.LdQS .LOQS s04d:>f!V) _rtJ1,ttt@1 

(:ipu::io,< Izl1.1.t) ~ @um 1, t1.rtn. 1 
"' ,. ' 

(I01::i1s::i I04J) ~@~1M.1,t1.,£tn.1 

(.1J 'NJ1 8 ) ~11:'@l\,t\.li:'L!A,f.LU 

(SB.:! ) ~@~1t1.1, Ull!ll!1, 
• 

~U[l,19~ ~U[l, 
f.LU~~[l,i:'@~i:'LlA.(!,tf.Wf.LUUl':I 

l!,U.l!\f.LUUl':I 

f. LUWrtU[l, t-@U i:'LlA.1!,U.Wl:!l':l· c:: 
'ilJG0 zoJ~ tH v~ /t!fPJg "'"'"' " 

(l,\,Lt\,/ 1:'f.l,/, 001 -09 ~U[l,Ll,!J LUt\./ t'W ....... f,ll, M,I{, ( L{@f.[l,f.ltrtrnurt 08/0S I t1.um1 l!IU [l,Ll,!) l,\,@f. [l,f. l!lrt1Ullrt .. .. .. ............ . ~lrl,lllt1.~rtltl,! 
~ ~ b I s:o ~ 'vf::, s;, b b b I li}t:, • b b l0/50 l b /tl 

~@U1~@Ul-l~U111l,1,tUl,!f,j ~lJELU@l!li:'Q.\21~1l,t\,U1LL:l ('rtJ!, 06 t\.U1f.Wrt1 QUI,~ " rt:J!, 08 t\.Ulf.tl,!rt:1 i:-fim~) ftjl, .... o .. :.i- · ·rnm@rnm 
,:;,,- 10 1.~ I ~ b/S to 1 Vl /fi b , lrib/6 l._j ('6 

(vz -·6 1 i:-fuu ·~z- oz QU!. l!lU[l,LY) .. 11 .. . .. .... OJ/\J B) riLuutrtt1.!b~ ·rtJ!, .. . · ....... dh1rn ·u ·u · ............ ut1.uLt1. 
.. .. • 1 o3 .. ,. oq1 • 5 ib ,. ~ 

H.l!lt-@rtHJLUt-Lf. (!,tf.l!lf.LUl:!1':1. I 
ti ~ I 

· s r LB8 <\i ·i-i · ri. · 01> rJL@ r;.(!,mwe1 ~ f. rt m lfwliurmt 1:1u.l:! - @n, r,; tt p ~ I ... J;,=' 

~~ l !;l 111:!Jnf.Lg.t;,Qr_!,H,1 U.~~n, 

~~~f.l.60~fH,t-J rt,_Q,rt,.tmt-QU.li l fUrJl.,1,M, 1 99 s z rtl l N, ;g, rutt-fll ~;;f.f1,Ullifl,~ (H, W f. LU11hlfl t~ 



~Ufl, 0 LlMl LJ,Hi,UH!.U.lHLU 

~Uf1 0 .1:!.M.LlJHHt!.LU .. 
~Ufl, Q f U1, t-@rt 

·· ·········· ·········-·· ·· · .. ···· ··· ········ .. ···················· · ····· ······ ···· ··Lrt:: tl.11L~ 

~U[l,~~ C 

~U[l,ij~ C 

~Ufl,ij~ D 

~Uf1~~ 0 ~U f1 0 ~u1,t-@rt 

~ur,~~ D 

~ur, D 

~ttliltumt-:tr,t~ 

~U[l,0~ 

% 

(SZ tt~1ftk~U[l,) 

000£-00S 

omrnlA.rmmLt,1 r f' ~ I 

C1 tf. lll !.LU lH-:1 

(P!PaJd) t-U-tl1Ll,!Ll,I 
,.. I . 

(SZ tt~1ftk~U[l,) 

000£- oos 0008 

OttLWlA.IJIW1W r ~ f' l 

-
~ 

-
-
'-

~Ufl, 

H.!A.it-GIH. L U t.U l!O !.!.tt.lH\ t f.W f.L U ·s 
" 

% J /\.:l/ 1/\3.:l 

1/\3.:l 

J/\.:l 

(,unsU.Jl,\!) ~1l1~~L~ C1t!.W!.LUIH-J 

l1@[1,M.LLrn!.!.tt~C1t!.W!.LUIU-n, 

n, 

flUbU ,.. 
n, 

Lt.rt,U 

lj 

0009 OOOt> 000£ I oooz: 0001 oos 
. -~s, .l 

r 
ttltl,I 

I 
I I 

(.LdDS .LOOS so4d){J\f ) ~Jbl, ttG1 

(ap!1;i:i,(1ilu.L) ~@~1ttl tt_rtl\. l 

(10J;JJS;J j04J) ~@~1t1.li't,£tl\.1, 

{JJ ' NJl8) ~v@fl,t\,Lt-L1U.LU 

(S8.:l) ~@~1tt1,~L ~L!\ 
~ 

!. LU ~~[l,t-@~t-LlA.C1t!.W!.LUIH-:! 

-

l / 
z !.LU lMl lJ[l,t-Q!UllA.OUWIH1·z 

'1J q'() DOJG 0 't 0 0 g """ "' " 
c~Ltt/ t-Jl,I oo [-09 ~ Uf1L~) 11,ltl./ 1:--f Y- .. "t"f !,(l,M,~ (IA.@ir,i~m~~G 0810£ [ l't\;!1:tt,~uriL~ > Ll@t[l,t ~ rtl~l:l!J ii/ 05-f ~~l:lt t\,~ ftlt.Y 

($Ql:J11$@~1-1.::ll11(1,1,lUl,l!;.11$U1!.LU@~l:-(l,l:!.1 :: (l,ttU1Ll'.l ("rtJb 06 t\,Ul!;.t,l,lrt,1 (ILJl,N . rtJb 08 t1,U1 !;. Wrt11:-nrnN) rrJb··· ··; ·;,:..:· t. @m@m,.l:!-1 
,.... ro .!:. '-"' 1 F' b (6 ,;:,, 1 II (6 ,;;, 1 In b (fj LI"-" (fj 

(t,Z - 6 l t-ffi!,I, •~z: - OZ flLJl, ~Urllt,1) ·······s ·-- ····(llt\J8) fl LU llt,rtt\Jl.~ ·rr Jb . ········ · ··1:-,1) ttl .1:!. Lru ·--· ···-- ···· u t1.i-\.Lt\. .. .. 1· , ~ur,iJ .. ,. 9v5I , ~ ,. ~ 

H.Wt-GrllfJLUt-U,tH. !:. l.1!:,LUIH1. I 
IE, • f .. . .. · I • • • , .•. 

I9l9£ .\:.H fl l 9 rJL@ l'H!Nt @fl,11.J.:l,t'L11. 

n~ u:mut 11 N,!-1, rt.Jtrtl@Jtrn~ 
~ : lo I ~ 



~Ufll1~ 0 

~Uf\ 0 

(!,U,l_df, LUIH:! ftl,ij 

~ Uf1l1~ 

% (P!p;uc1) t-tl-\. Wl l,l l l,I 
. "' I 

(SZ 11.~lftJn~Ufl) (SZ H.~l ftJn~Uft) 

000£- oos 000£ - oos 0008 

ljf'tltl,llAflll:1.0.IUI tj l't l tl,I IA.fmt1,1Ll,I 
f f f I f f f I 

- I 
- I 

I 

- I 

-

-

~Ufl 

t1UWt LU t!H -

z!J 60 ZoJv 

~U[1~~ 0 

~Uf1"~ D 

~Uf1ij~ LJ 

~Uft~~ [J 

~U[1 D 

~Uft 0 

~l.![1 LJ 

~l.![1 ~ 

LIM) L,LHtl U ll, U, lM. LL! 

,LW,llJ t- @ rt !. LL! 
"' 

~U'(,t-@rt 

uu1, t-@rt 

r1.u1t-@ttf.lu m t.rn tttt.trnt t w u u -s 
" 

% JJ\.:l/l1\ 3d 

IJ\3.:I 

JJ\ .:I 

{,unsuaw) ¼1 Jnl11~L~ t1ttWf.LU t!H 

.. 
fl LJbU 

" .. 
Ltl\,1-1. 

lj 

0009 OO OJ> 000£ oooz 000 1 I oos osz f 

. . 

l I 
tt l tl,I 

.. 
. . . . 

. i 

(l.dQS l.ODS s04d)j jY) Jt.ilottl.@1 

(;ipu;i::il1au1.) ~@ Ult1.'(,f1.rtfl.1 .. ,. ' 

(!0J3!S3!04J) ~@~lt1.'(,t1,_ttfl,t 

(JJ 
1

Nf18) lll1t-@l\,ttlt-L!4!.LU 

(S8d) ~@~mb Ul lxll!\ 
~ 

tLUlW,~[lt-@~t-LlAc.1ltWf.LUUH 

(lA.Ltl./ t-W oo 1-09 ~un.u ,1) lA.Lt1./ t-t1.,1········ · tl), Jvl.JI, (IA@tn.ttMtrn~rt os1or I numl l!lun.u,i) lA@tn.rnm1111rt···l····· ········~~l-\.~l11~rtLt.l,I 
I:::>' -: '-=- I u I J:7 ~ i 0 J:;, I .. , ,;:, ,;:, b I 1,;:, I ., I I " ,;:, b 6 / ic; , ,;:, r-, 

~@Ul~@~l-\.~~111l,1 t.l-\.l.,ltl~U1!.Lll@l!lt-fl.121 ~1),f1.U1LlJ ("rtlb 06 f1.U1!.t.1.,!rtt flLJI,~ '·rtlb 08 tl.Ul!.ll,lrtt t-f\rn~J ) ·11/b·--.-7·0. t.@H1@tt\.jj1 
J?' b ,0 ,;:, I F ,;:, ,15 b I il ~ 'I;, I ~ 'b {$ (.,)f? • t1i 

(t,Z: - 6 1 t- firn ·sz: - oz flLJI, l!\Ufl.Ll,!.) .. - 1..,r(Iv'JS ) flll!lKrttl,JI,~ 11/b ...... . t-~M.rn ·u u···-- ···:·· ·· Uttl,{,ltl, 
" " 1 • , y t, u "' ,. 05 I , u l1 ~ ~ 

8L 191 '\ i 'H fl 0~ fJ L@ 

nl.1 llHU l1 11 N,\.t n,11,N,h,@it,fJU. 
t7 ~ le ~ 



.......................................................................................................... •······cft::r.) ~Ufl,~~mrn~ □ ~ : &e .. tl!ltLu1.n:1r,l.L2 

•· ·················································· .. ···········································~uri,~~ □ ~ ~@ri,9r.1J!ou@nu:1 

M.LV 6 Ull\ 1v1.w·············~11'1.L@ M,LVt-@n.u~~Jl,;:Q;:f,;:Uf,LU 
(fj L, I 5=' 10 

.L2M.LlH@fULU 
"' 

....................................................................................... L!1,::rtm~ 

~Ufl,~~ D 

~Ufl,~~ D 

~Ufl,~~ D 

~LJfl,ij~ D 

~Ufl,O 

~Ufl,O 

~Ufl,O 

~Ufl,O 

11.!-l.lt-@tt!.LUM,ll!Ol:.l:.tf.J:l(l>U,llH,LU·s ,, 

% :)i\.:l/li\33 

IJ\33 

:)J\3 

% (P!P;JJJ) t-t!-1.loll9Ll9 (aJnSU;J]i\!) lo1lot1All9 &tl:.l!ll:.LU~l':l 
,.. ' I'\ ro~ & 

lo@fl,M.Ll!Ol:.l:.tf.J:l&tl:.l!ll:.LU~H'I> 

QLJ!,U ,. 
,.. 

Lt,n,U 

(SZ 11.!:!1ft1~Ufl,) (S Z 11.\:!1ft1~U r,) 
0 

000£ -oos 000£-oos 0008 0009 OOOP 000£ oooz 0001 oos osz !" 

tf.LU! 
Otf.LWIA.fJ~t:l,lll,! Otf.LWIA.fJ~t:l,lll,! 
!" !-' f' 

I 
f f' f' ' 

-· (.idOS .LOOS so4d)!IV) _rtJ!otM.@1 

-(::ip1m,<1~1.1.1) ij@~lM.1,rt,ttn.t 

-(I0.1::i1s::iI04J) ~@~111.1, rt,ttn.1 

-(-'J 'Nn8) l!ltt-@fl.MHLiAf.LU 

-(SS.:I) ij@~1!1.1, ~Ll!IL!1, 
~ 

~Ufl,l!I~ 

(!,tl:.l!ll:.LU~l':I 

~Ufl, 
l:.LU~~r,t-@~t-LIA.&tl:.l!ll:.LU~l':I 

!:.LU l!lri.tl[l.t-@1-1.t-LIA&t l:.l!l~l':l·z 
cJo 4p8 ~OJ~ LI-I ~ .,,.. " " 

(l,l,LM./M'..l<l 001-09 [!ll.Jfl.Ll,l) IALM./t-r.t<l·········· f,l\M,JI, (l;\,@f,fl.f,lMtrnim 08/0£ I M.Ulftl [!ll.Jfl.Ll,!) l;\,@f,fl.f,l!\rtllrnrt···················l!l~rn1 M.IMtLU<b 
~ 1 b I'"' I ,:::, ~ Q'p i::, I u 'C::t 'C::t 'C::t I lri-=-I u I I" 'C::t 'C::t 21 / o~i 'C::t .h 10 

~@\11ij@l,Hl.:rn11t11,t1-1.t<l!:.1 ijl.Jl!:.LU@l!lt-Q.L2l::O.t1.Ullll ('rtJ!, 06 M.Ulf.Wrtl QLJI,~ '"rtJI, 08 M.Ul!:.tl<lrtt t-fu!-1.~) ·rtJ!, ··o .. ·r.····c,@m@f.M..L21 J;7 -0 t'C::t IF' 'C::t/fi b 1lii ,1j 'C::t l:'l"C::t(fj (.;, ,1j 

(vz -61 t-fuu ·~c: -oz 11u1, l!ILJfl.Lt<l) · ··,··· ·····uv·rn) 11Lu~trtftJ1,ij ·rtJI, ·········· · t-.l'mrn u·u· ······ ······u11.urn 
.. .. I". iz t.~ ... ~ 1Y1 . iv ~ ~ 

11,l!lt-Qrl.lfJLUt-U.(!,U.l!ll:.LU~l':I· l 
I\ !; & 

P£'76Z .N.H ~8 ~L@ Yrt.1HlM.l! l.!lJl,IJLrt 11UX! -@JI, 
f p ,._, t1 5r 



~Uf1,L1t1 D 

~ur, D 

. Tht!. lM. LU ~1-J fl,t.t! 

~Ufl,l9~ 

% 

(SZ 11.~lftl,.~Ufl,) 

000£-oos 
ll It L tl<! IA, fJ l21:1, 1 LL<! 
F F F ' 

(l,t.!:.l!l!.LUl!t-:1 

................................ Qt.!:.~l!\ltl;\,.!:.LUr.ll.!:. 
~ F' 

··········u,o,t.!:,~~t\,~bfl.t\,@~mt t\,@~1/lr\,L~fl.JJ/fl.················LJl:,Q,l'.,.!:,~~t\, □ : l'tll!ll91.!llM1.!.LU C l""J J;:" ,~ j;7 to ,;,, ,0 I .. /ti I~ 0 t'0 '=7 l'b 
. . . 

(P!P;}Jd) l:-t!-l.l9Ll,lll<! 
,.. ' 

~ur,~~ D 

~urb~~ 0 

~ur, D 

~ur, lJ 

L l!lfil.lJ t1.Ll2 Qt .!:.l0.!:.LLJ 

QM.Llfl:-@rt.!:.LU ... 

~ur, 0 

t\,!-l.11:-@l't.!:.LUM.LU'lH,.!:.ttlH1tW.!:.LU·s ,, 

% Jt\::l/lt\3.:1 

lt\3.:1 

Jt\.:I 

(;}.lnSU;} J,\!) l91,.l9l'..IA,Ll,I Q,tW.!:.LUl2t-:1 /'$ n, ~ l 

l9@[1M,Llrn.!:..!:.tt.l'!O,t.!:.l!l.!:.LUl2t-:l.t, 

. f)LJl:,U ,. 
~ 

Ltl\,lr\, 

(SZ: f1WfL1,.~Ufl,) 
lj 

000£-oos 0008 0009 00017 000£ oooz 0001 oos osz F 

ttltl<! 
ll ttL tl<!IA,fJl!tllll<! 
F F F ' 

-I 
(.ldDS .lODS so4d)!!\f) _rtJb1M1 

-I (;}pl.l;}:JAjiil.l.l) ~@l21t\,ltt,rtl\,J 
' ,., ~ ' 
I 

(j0.i;,}S::Jj0LjJ) ~@~1M,j,t1,_(:tl\,l1 -
-(.1:) 'Nn8) l!l11:-@11,t\,Ll:-L!A.!:.LU 

-· (S8.:l) ~@~ml 12Lt0L!1, 
' 

~ur, 
!.LU!W,~fl,l:-@~t-LIA,Q,tW!.LUl!t-:1 

ziJ 5-b ?O,:Jb­
(~Ltl./t-kl<! 001-09 ~urbl~) ~Lt\,/1:-kl,l i'-i !',Q~bJl; (l;\,@!',fl,.!:.lM11~12!} 08/0[ I r1,~1:t1~uru~) l;\,@!{b.!:.l0!11~12(:!····2t·1"0~t'l!ltt-l2l tt~rtll'.,1,1 

• • 
~@121~@121r1,~1211111 tHl,lf.1 ~UH.LU@l!lNlQ1::11tt,u1Llj ("rtlb 06 M.Ul.!:.tlHtl nu1,r:i '·rrJb 08 ttune,1,1111 dbur:i) rtJb····

0···.;i ··t@m@ttt,.L:J.1 I;:> btt1 ..;,t:,, 1 ~ ,.,,(fj b 11 tr, to ,:to;:,tfj (7 (fj 

(vi'. -61 1:-~1-1. sz-oz: r.JLJl, ~ur,L~) r;·dj ·(I1/\Js) r.iLU12lrtl}Jl,~ ffil, ·· o°9"r 1:-.umJJ u u (j~ u,ti.uLri 

1tl!lt-@rt1fJLUl:-L!',Q,tJ:.1.!l!.LUl1t-:1· I 
fl, ~ I 

U.1Hfl,HUl1 0 I ftu rl/1:11!1:@IUJU', f"b le I ';r' 



···"··········u·fA·········· .. ···· .. ·······11,@~r························t,mt. 
--1t(l ·\:I' f " .SI f' ~ 

.......................... , ....................................................................... ~U[l,~~ 0 

LlMlL.L!ltll1&U,lH.LU 

~M.llJNHt!.LU .. 
.. "" ........... ' .... , ...................... " ............ " ........ ' .... ' .... ' ....... L fl,::!lt 11L,\'! 

~U[l,~~ 0 

~U[l,~~ D 

~U[l,t;~ D 

~U[l,t;~ CJ 

~U[l, 0 

~U[l, D 

~U[l, D 

~U[l, LJ 

~Uf1,l1~ D 

~Uft D 

l1Ulllt LUlH:lfl,t~ 

~Ufl,~~ 

% 

(SZ ti!!lrtk~Uft) 

oooc-oos 

llrtlWlAl:mtlolll,I 
!" ~ r 

I 

C!,U.liH.LU~t-:1 

(P!P.:l.JJ) t-Ul.~Ll,lll,l n I 

(SZ fi!!lrtk~Uft) 

oooc-oos 0008 

llttlt,l,llA,fJ~t!-lll,I 
!' ~ ~ 

I 

-
-
-

-
~ 

~U[l, 

% J.\.:11/\3.:I 

1/\3.:I 

:J/\.:1 

(amsuaw) ~1~iw~ (!,ttl!H,LU~t-:1 

~G[l,M.ll!tlf.f.tt.L1C!,UliH.LU~WI> 

.. QUloU 
'" .. Lt.fl.l-1. 

lj 

0009 0001' 000£ oooz 0001 oos osz !" 
rtlW. 

(.LdDS .LODS so4d>11V) _rtllo1f'1.@1 

(apua:i,((ilu.1) ~@~1t1.1, M.l{ll,l, 

(i0J:JJS:l{04:)) [;@~1tl.1,f'1.l{fl.l, 

(J:) 
1

Nfl8) lll11:-@fl.t1.lt-Lyl,!.LU 

(S8.:1) t;@~1t1.l, l1Lllll!\. 
A 

.UU~~[l,l:-G¾'-1:-llA,C!,U,l!H.LU~t-:1 

UULMttin.t-QUl:-LlA,C!,U,l.9~W, 
cJJ 2:,G"ZOJb .,,,,..,,,· " 

(lA.LM./1:-f.l,I, 001-09 t11un.Lt,1,) lA.Ltl./1:-f.l,l"""""f,(l,f,lJl, (lA.@f.flf.tl\rtrnl1rt 08/0£ I t1.U1rt1 ll\lJflll,I,) l,\.@t,n.f.t11rtrnl1rt""""·/""""ll\),\.l11t1.~ftlt,l,I, J:::, 
1 

b I .. , J;, 
1 GJcJ J::, , .. t, "' '=' • lri'I;:, I" , I"' 'I;:, '=" i ~ £<tJ} 1e:o "' 

t;@l11t;@l1U~l11m1 t.J..1.t,1,t1i;u1t.LU@t111:-nm~&11.u1u.1 ('rt,11, 06 11.u1t.WrtJ rlLJl.N '·rt11o 08 1iu1t.rnm 1:-muN) rr11o· cdf"t.@m@rnm ,;, b f'0 'I;:, 1 !=' b ~ 1;;, 1 fl 11, o;;:, 1 \rt '=' ffi J JI 16 

(t,l -61 1:-Q1J..1. ·~G -Ol f'ILJl, ~U[l,L~) ... i;/ii (IlJ\J8) rlLUl1t.rt(;!,Jl.~ 'rtllo . ·.i:i'~P~M.t.~ u·u"· .. _.if 'U,tl-1-\.Lr 

t\.l.9t-@rl,1falUt-lt(l,tf.l.9l:.LU 1m· l 
ft; . ·f-. . . . ) . . 

-60£0Z 'N"H fl 61' [ll@ l!lU.M, Ut'!~Jl,N'rt. 11U~ -@~ 

U.IHl\,Y'rt.Lrl, 0 l ft!tt tt.Mtll@A,rJU. l"tl lb I ,:;, 



· .............. ),! ·u·· ···· ·· ·· ..... · .. ·······n@~r ·· · ....... ······ ·· ··· ·· ·· lAtlt 
-/J-rtn 'tl 9 "' S/ Fm 

·•································~S::C·S:G ........................................ . 

· · .. · · · · · · .. · .... · · · · ... .:t!-.~?:~~.t: \~~~i~J~~~ ... · · .. · · ·11uwi~mtAM.1t 
"{)) ~, . 

..................................... /Y······ .. ·······················:·················:········ .. ···························•··················11e.,i;~~rtlA!:LUflll: 

............................................................................. Ubt1tl:.~~rtlArtrt@~1t"b~~~~1/UL~n.'?Jn. ................ Lm!l,:tl:.~~n,Ji: ttlWl!lWlM1.f.LU 
o ro PIP ,.,. '° J? ,o I" I? l o '° '=' l"b 

• (5 I I/ l'f, • 
. . 

......................... ~ .............. ' .............. ' ............................................ ' .................... · ................. . 

.... _. ...... ".:: .... '. .. _. ......... :· .. : ..... :.· .. :·: ... :: ................ ·: ............. ".'." ....... ·: .. ·.·. ".' .. ·:·." ... ··_· ·:· :" .. _. ............ .;.Lt\:;tUtL~. -· 

................................................................................................................. (n,~i;) ~un.~Nrtltl,!rt □ 
'I::,, I'"' 11:::, Po ~Ufl, 0 : t1U~l:.LU~Nfl,1.U 

~Uf1 Ji ~@fl,f wt,u@rnN 

M.LlJ 6 Ult1 M.LlJ...... ...~1 ftl@ M,llJ~@l\,Uli~Jt.~fl~t~UUU 
~~ I ~ l'O 

Ltofll.LmL~t1trnuu 

~W.l!t-Grtl:.LU 

..................................................................... = ............... L!1,~l't11L1'! 

~Ufl,~~ LJ 

~Ufl,~~ D 

~Ufl,~~ D 

~Uf1~~ D 

~Llfl, LJ 

~Uf1 C 

~Ufl,0 

~Uf10 

~Uftl1~ D 

~Uft D 

~t tl.d.U U~Hftt~ 

~Ufl,~[:1 

% 

(SZ 11.!,!lftl.~Ufl,) 

000£-oos 
0 ttL ti,! lArHHl> IL W 
l" f7 f' 

I 

11UWtLU~i':l 

(pJpald) M'.Ul!lll,!LW 
"' I 

(SZ 11.!,!1ft1.~Ufl,) 

000£-oos 0008 0009 

t!ttLtWlAJa~t.mw 
l" r r 

I 

-
-
-

-
-

~ur 

11,1.ut-otttl u l.ll l!U ttrwl\t t.t.~tlu·s 
" 

% Jt\.:llft\3.:1 .. 

lt\3.:1 

Jt\.:I 

(,unsuaw) ~1.l!l~~L!" 11ttWtLUUH 

l!lQfl,1.-llVIJ ttttl!O.tttM.lUUH·t, 

., 
fll!l,U a; 

Lt,1\,1{ 

t! 
00017 000£ oooz 0001 oos osz l" 

ttltW 

; 

(J..dOS J..00S s04d)ff\i) _!t!l,1 tl@l 

(::ipu;:iJ,(iJ3UJ.,} ~@Qltl. tirtfl,1 .. ~ 

(i0J;:l)S;:lf04J) ~(1~1tl.l,t1._ttfl,i 

(JJ 'NJ18) ~l,t'@fl,f1Lt-qULU 

(S8.:l) ~@~1t11, IJL~L!l, 
. 

f.LU wn,!Jfl,t-@Ut-LlA!1t J;, l.!lUU ~11 
""" "' ~ 

-

~@~1~@liU~IJ11t1l,lll,1,!,.!'.l ~~mUQ~t-fl¥1~1!,l"\,~1L~ ('rt!t, 06 rt~H.W:t1fllJI,~, rtJt, 08 lt~1f.tl,!:tit-frm~) rt!l, ob ·r.,@m@rnk'-1 

(vz -6 I t-f'trn ·s-c -oz flLJt. ~UrLL!,!) ............... (JJ!\18) riLu1.1rn1tJt.~ rtJt, · · ....... d1nrn u·u .... , .... : .. ·urtuLtl 
"' "' I• , ~ b .,. m Q5') , l,~ ~ ~ 

tl,Wt-Ql1HJLUt'L ~!1U,WtLU ~i':l· l tTi. I? I 
.. ~ .. 

Z06n ·N"H fl 09 ~L@ Ltt.~~1 tt.@~f\~t-lt\, ~trn -@~ 

w:!Ul.Ytt.U1 0 I ttU. tt,Jt,tti\,@J{,rJlf, 
l"'O If, I f1 



~ 1 'ii V 

11mrn'tfl-l1i~ 'HJJ Io unm.mrn 
• SJ 

~ i:s ~ ~ 4:'I 
'lie) - mrn '\H,HT71'l.Jnmm -U.:JU'a'l.J'aW ellf.J 55 u H.:\', 39475 . "' . 

. .. . • 1 . • 4 'iJ ·. 

I JHlffl'.ivl'il'il"'il..JilltHU0;JYll-!. 

~ ~ t,0 ' \_p5 ~ "' 04 ' . I "" "" 
'Wl'l1'Uf1 . .. ........... n.n. li'l'WU ............ 'll'lJ . \Pl'b''W'lnlrnlV (BMI) .... L ...... (fll1Jil\11 'Inv 20 - 25, '11tlj.:J I 9 - 24) 

ii '34- · 9,IC).Ll' C). V IJJ ' C). i,14:). .d' .C:.0", <VG} .c:!t 
m''W'.iO'!.mn .......... 'll''IJ (ffl1t\J.:J lJ'i'r'.l'.ilf1'\.J 80 'll''lJ. , f-l'b'lV nJ'i'r'.l'.ilf1'\.J 90 'll''lJ.) tlllf1'\.J'il~!J:i'V.:J\,)'e)f11'.i!f1\Pl 1'.ifl'l111'il!H'l~'l1Llel\Pl1"1el\Pl 

~ " ~ 

~ 'i "" 1270 I ·'H "" "" . I ' • I """1 ' "" ' . "" "' . I "' b '1;, .l'., "' ' • I "" It, ... 'i'r'.ll'lJ\Pl'W 1"1'111)1 .. .,., .. ... 'IJl'@'IJm1J'iel'Yl (f111JfWl ')Jlf1'\.J I J0/80 'IJ'1Ll!'1Jm1J'.iel'Yl) 'b''Y1\JL ... .. ... m.:i /'Wl'Yl (fll1Jf1\11 60-100 fl'.i.:J /'Wl'Yl) 

urnm1'ilm.:i11ei.:i-tJfl1rnn11 

. . 
NLl f11'a Yl '.i 'J;J'Yll.:J'ttel.:J 'UD'IIB f11 'a 

V 1 d 
'l.JWllLl '\.J(Llel\Pl (FBS) 

f17'.i '\'1Nl'W'\Jel.:JL\11 (BUN, Cr) 

L'UlJ'WL'W!~el\Pl (Cho lesterol) 

L'\JlJ'W!'Wl~el\Pl (Triglyceride) 

!el'W L'l!l.J (AJkphos SGOT SGPT) 

- . 

milJ . .. .. 250 500 1000 2000 3000 4000 6000 
tl 

'11'\Jll 
~ 

" '!'l'lflV 
~ 

4.fHlf11'aY1'.i1'il'1'lJ'J'.itlilWl'Uel~ 

Nil fll '.ivl'n'il 1'i1~1~1~ (Mensure) 

FVC 

FEVI 

FEVI/FVC¾ 

5. fll'.i m 1'\ltllJ'.i 'J tlJl TYi fll'.ilJ 0.:J!'tt'W 

lJel.:J lf1Ll D tln~ 

irn.:i1mt D -tJn~ 

"' 0 -tJn~ m rn eJ •:Unrm 

f11'.i\11'.id'il'1l'Wli'lVm n -tJn~ 

D fil>l'Ufl~ 

D fi1>1 tl n~ 

[] fi\Pl'Uil~ 

n fi\Pltln~ 

<3H~z 9~ f112.. 

- ~rn m 1 m 1;:, 

'LJf)9) N~tJ n9i 

-
I 

-

-
-

-

' .... .. I "' "' .. 
fl l I ~H'I fJYI fl'J l lJ tl fll!fH!fJ'Ylfl'Jliltl 

8000 500- 3000 500-3000 
i1TU mm u v111-u • 

ctJn9\1ihn'W 2 5) ctJo9\1ihn'W 25) 

l'i1m~111.:i (Predict) % 

fi1uu::ii1 ........ ............ : ................... ...... ..................... ... ... ....... ... .... . 

~ d /J .- 0 J), l,na-
1'\.J 'Y1 ...... ... ....... ...... .... !\Pl el'W ......................... VI. l'l'. ........... .. . 



~ I V CV 

'a ltJ'l/e)'tliJ'll'l-! 'Yiil IO 'Ul'l-!!'UHl'fl . " 

~ 

.; I d ii . . .. · ... . ,.; .. . . 
l .Nn f1l "avl"D'\l'n-Hll£J!'I.Jel.:J\Jl~ 

~ ., !51 · i bo ., "' i 1- , _ 1 cs cs ,.rnrwn .. .... .. ....... fl.fl. 11'1'\.l~<l ....... .... . 91'1.J. 'Pl'b''Wlnc'lfllV (BM[) ............... (fll1Jfl\ll 'b'lV 20 - 25 , 'Ht\)-1 19 - 24) 

lfl'W "Hl'I.Jlell .. 1..?. .. 9!lJ. (N'mu-1iiJr1THfl'W 80 9!1J., N''b'1viiJm'i1n'\.l 90 9!lJ.) t1llfl'\.lu::l~V<l~elfll'ilfl'Pl 1'im11h1rn::miei'Pll~el'Pl 
"' u "' 

., 1 cs ~ri;s I tt-i cs cs _ 1 , _ 1 cs~ , cs ~ cs _ 1 .,, 8 6 .i: .,, , _ 1 cs .i: ... 
fllllJ'Pl'W '111\ll.J. .... ... ... .. ... . lJMllJmlJ'iel'\!l (fll1Jfllll !lJ!fl'W 130/80 mrn!lJ'P\'i1J'.iel'\!l) 'b''\'lu'i ..... ... .. fl'.i-1 /'Wl'\!l (fll1J fl 'P\ 60-1 00 fl'i-1 /'Wl'Yl) 

N n f17 -Sm 1 '\l'Yll.:J 'H el <l 'U ~'U~ fl 1-S 

'111m'1 ltH~el'Pl (FBS) 

fll'i '/11-1 1'\.l'Uel<ll'P\ (BUN, Cr) 

! 'Ul!'W l'Wl~el'Pl (Cholestero l) 

l'IJ,j'W l'\.U~el'Pl (Triglyceride) 

lel'W 19!lJ (Alkphos SGOT SGPT) 

i'l1 liJ 

.,; 250 500 1000 2000 3000 4000 6000 
ti 

'H'Ull 
"' ,, 

11911V 
"' 

Nnnnm1'il ~1~1v11~ (Mensure) 

FVC 

FEVI 

FEV I/FVC % 

" 5. fll "Sm 1'\llfil)"S tlil l l'I fll"Sl-J M !'t-'I~ 

lJei<l 'ln" D ,Jn~ 

lJei-11n"' D ,Jn~ 

"' D iJn~ fll 'ilJ el <lfll'l'l fl 

m'im 1u'11'Wmvm D ,J n~ 

D N'Pl 'Lin ~ 

D ~'Pl,Jn~ 

D N'Pltln~ 

n ~'Pl'Un~ 

")fo2 0'-3 fii, 

Nn f1l "J\Jl"j'J'\J 

'LJ f)~ ~vl 'Ufl~ 

-
-
-
-

-

I "' "' .,; I "' "' .,; 
ftl!1"!M'Yli'l1liltl ftl m i'1 tl'YI 1'11 lil ti 

8000 500- 3000 500-3000 

ciJn~1i hn~ 25) ctln~1ihn~ 25) 

~lftlvl't-'11.:J (Predict) % 

fi1u'W::il1 ....... .... ..... .... ....... .... ..... ... .. ... ....... ... .. ... .. .. .. ....... .............. . 

N'11el fl'))'! 'i IJ'Uel'Pl ~ fl~ 

fl1'LiN'1fll'i'P\'ilu : D ,Jn~ 

fJ i'.l'Pl,Jn~ .. ........ .. ......... ................. ........ ......................... ..... ........ .... ........ .. 

fJ lJfll llJ~ 'Pl 'Ufl~ ('i::'1.j) ........... .... ..... ... ... .... .. .... .. ... ..... ......... ..... ..... ..... .... ... ................................... . 

., .. lr .. 6 fl - t>br 
1'\.l'\!l ... ... ... ................ . !'Pl el'W ... ......... . : ........... Yi . ft ............ .. . 



ITTUr-n, fl nvi 11u IT'IJm'Yn.h ~ u 1V .:i 'l.J 1.h ~iJ1 w 2566 h .:!l''H'.Jl'l.Jl ijmM &itr'W'll'W i ~'tt1vrn v1-a ~ vi o 
q ~ . Q 

.tti I ~ V 

'a l tl'lHl'l/'l-J'l/ 'W 'tt'l-J 10 'l.Jl 'W!'lJltff) . .. 
~ .:=t ~ ~ ':' I 
'lHl - ITQEI 'Ul.:! 'IJtytl 'W eH-fJ'J'iW el l ~ 58 u H.N. 35495 

y .. 

I d 1/ 

l .ff'1 fll~ lil1"Jil1 1.:i flll'.H'lHl .:im.~ 

J1'11i.!fl ... 5.~ .... fl fl. '11'W~~ .J5.5. ... 'lflJ i>l'lfW1.J'H1fllV (BM l).J4 .. .J ... ('f17Ufl~ 'b'lV 20 - 25 , '11qj~ 19 - 24) 

1~1.m :rwei1 .. ~? . . 9/lJ (N'\1tU~l'lJfl THfl-W 80 9/lJ .. N'b'lVl'lJflTHfl'W 90 9/lJ.) t11n'W'il ~t~V.:J~el fll'Hflfl hr1111i'il1rn ~'\1'1elfll~elfl 
" u " 

., 1 Q \'7b I 1':/ Q Q _, , • I Q~ , Q Q Q _ , .. "ij i .. , _, Q i ct 
r117lJf1'W n'\1\il .. ...... : ......... . lJ-a-arnmurn 'Vl (rilufl\il 1lJ!fl'W 130/80 lJ'1'1llJIWiurn'Yl) 'b''V'l'il'i .... .. .... m~ /'Wl'Yl (l'llu fl\Pl 60-1 00 m ~/'Wl'Vl) 

-

i:-rn fl l ~lil ~ 1il't1l .:J'Hel.:J'U{]llil fl l ~ 

i171Pll'11-wt~elfl (FBS) 

fll'ivi l .:JlW'Uel.:Jl\Pl (BUN , Cr) 

'hnrw 1-wt~elfl (Cholesterol) 

'l "' 1 "' 'UlJ'W 'Wlf\elfl (Triglyceride) 

lel 'W l'lfl.J (A lkphos SGOT SG PT) 

I . - . 

I rTl UI . . .. 

.,; 250 500 1000 2000 3000 4000 6000 
tl 

'\1'1J1 7 
"' ., 

'119/ l V 
"' 

4.J:.l 't\ fll ~ m1 ~HflJ":i ~ tlil Wl'Utl vi 

' 
N'tlfll~vl~111 

' c::tv , 'V 
fll 'Y\1vl vi (Mensure) · 

FVC 

FEVI 

FEVI/FVC % 

5. fl l ~ vi~ 111'1'll'J~ tlil 1'l'f fl l nl 0 ~!l1l4 

lJti.:i tfl'1 

irn.:iimf 

fll'ilJel.:Jfll'l'lii' 

. . 

D fifllln~. 

r ~fltltl~ 

~ i'.ivitlfl~ 

D fif! Ufl~ 

-3Pc2 ~ f P-

,,rn rn ~m1il 

'U fl~ NmJn~ 

-
-
-
-
-

' ' I "' .. "' I "' "' "' m I i-rn tJ'Y\ m Ti rn m I i-rn tJ'Y\ m l iJ t1 

8000 500 - 3000 500- 3000 
trl1.frrn n nm 1 '\l • 

(Ufl~1il1ihi 25) cufl~1il1n'W 25) 

~lfllvl'tt1 .:i (Predict) % 

filU'W ~'Ul ..... .... .. .... ... ........... . .. ...... ... , ...... ... ..... .......... ... .... .... ..... .... . 

., .. Lr .. o, A , mr 
T\.l'Y\ ............. ..... .. .. .. .. lflel'W ............... .......... '\'l .1'1. .... ... ...... . 



~ I ,; v 
'altl'llel'lli.l'll'U 'Hi.I l 0 'IJl'Ul'IJHff) 

q .. 

H.i\. 1951 
. ·~ 

• T ~ V 
.... · . . 

l .N~ Ol '.iVl',i'Hl'.iN f11 £.J!'l.JeJ.:JVl'l-l 

~ ., 4ct, ' {80 "' "' 2 f 7 ' • I "' "' 'W1'11'1.m. .............. fU1. ti":l'W~.:J ........... 9/lJ. ~'li'W.lJ'n1f17V (BM!) . -:-::. .. .. (fl11Jf1'11 'lillJ 20 - 25 , 'l'lt\j.:J 19 - 24) 

,; Cf°)'"J. ,; a 'l , a ,; ~ , a g/ <> "' , <> 'i ., 9 • "' 
rn''W '.i eJ'Ule:n ... ... ...... 9/lJ. (~'ttt\j.:J lJflTHf1'W 80 '}jlJ .. ~'b'llJ !lJf\'mfl'W 90 '}jlJ .) tllUl'W 'il:::IM.:J ~ltlf1l'Hf1~ I 'i fl'tt'J 1'il1rn :::tt '1el~Hlel~ 

V V ., l a \2'1/ ".f"J a "' • I < • I a~ , "' , a "' • I "' <J6 ., "' < • I "' ., "" WlllJ~'W '1'\1'11 ...... r. .......... lJ'1'11lJ'11'i1J'ieJ'Yl (fll1Jf1'11 !lJUl'W J_i0/80 lJ'1'1tlJm1J'ieJVl) 'li'V'l'il'i .. 7. .1. ... fl'i.:J /'Wl'Yl (fll1Jf1'1160-100 fl'i.:i /'Wl'Yl) 

'ii _ , ,::::.. v,::::.. 

2 .N~ VI 'a 1'\l'Yll.:J'tteJ '11Jfl'l.J VI f11 '.i 

N~ f11 '.i VI '.i 1'il'Yll.:J11eJ .:J'U~lJvi f11 '.i 

tl7'117'1 l'Wl~elfl (FBS) 

nl'.i'l-17.:Jl'W'\Jel.:Jl'11 (BUN, Cr) 

l'UlJ'Wi'Wt~el~ (Cholestero l) 

'l ., 1 "' 'UlJ'W 'WH'lel~ (Trig lyceride) 

lel'Wl91lJ (A lkphos SGOT SGPT) 

\J\ Y<> 
3.N~n11m1'il~n.J'.i'.it:1J1W'lill'.i 1m.1u 

fl17iJ 

... 250 500 1000 2000 3000 4000 6000 
t:1 

'tt'U17 
" 

,; 
'\19/W 
" 

4.N~ f11 'avl'.i1 'iliT'J.J'.i':it:lJlll"l'UelYI 

i,rn m '.i m 1 'il r\1fi1Y11~ (Mensure) 

FYC 

FEY! 

FEYI/FVC % 

" 5.fllWI '.i 1'\lif'J.J'.i'.i flil l'Yl nl'.i'J.Hl.:J!'ttl-1 

'lJei.:i"lm, 

llei.:i1nl 

f17'.il.lel.:J117'V'l ~ 

fll '.i \Pl 'i1 'il l.17'W ff7 V \oll 

D'\Jn~ 

Cl ,Jn~ 

[1 ,Jn~ 

D'\Jn~ 

Cl N~'\Jn~ 

n N~'\Jn~ 

fJ N~'\Jn~ 

D N~'\Jn~ 

45fo2 09 ?12. 

N~f11'.i\>l'.i1'il 

tJn~ ~Y!'Uf)~ 

' "' "' ... ' ... ... ... 
mm ~ti'Ylm rn ti flll1l~tl'Yli'l1UJtl 

8000 500- 3000 500 - 3000 

<tJn~1i hnu 25) <tJn~1i hn'l-l 25) 

ftlfllYl'l-11.:J (Predict) % 

fi 7111:J:::1.17 ..... ................................... ..... ... ....... .. .... .. . . 

., .: 1r .,, o .n , ell.ff" 
1'\.i'Yl ......... ....... .......... I~ el'W ............ ........ ... .. Yl. if ........ ..... . 



~ ' 'V Q..I 

1 1 tT11er11 lJ 11 v. ti lJ 1 o u nmmrn . " 
;el - rrm, ·1nn1-1el1 r1-rn-i'.h1 el l !'J 52 u H.\". 2-t 27 • • 

. ·. . . . ' ·. . . . . .; v· ··•: .. 
I .ml ill 'j m lil1 l-lf1 ltl\1.J eMvl'I-! 

~ ~ 4<J ' \ 4 ~ ~ "" 21 ' -1 "' "' '\.Jl'tt\ln ... J ....... fl.tl '1'1'\.J\j'.:l .. .......... 9/'IJ. fl 'lfU')J')ntl W (BM[) .............. (fll1Jtl~ 'lfllJ 20 - 25, 11~.:l 19 - 24) 

mni1.:i1'U~ei.:i'l~ (BUN, Cr) 

· 'l~lJ'UL'Wl~elfl (Triglyceride) 

'l " W'W. "ll:'IJ (Alkphos SGOT SGPT) 

J .r-rn n rm~ liHT1.Jj'J u,) w1 n11i~u'I-! 
' ' .. I ' ' I "" "" "" "" "' . . . . . fl1 I 1Hl r.J'Ylfl 1 TJ.ltl fl1!1Hlr.J'Ylfl"Jl'J.Jtl 

fffll.J . .. 

...; 250 500 1000 · 2000 3000 4000 6000 8000 500- 3000 500- 3000 
~1tlmrnnm1~ 

t1 

ctln~1iliih-! 25) (tln~1il1n'W 25) □ tlnPi 

11'\J17 □ i'.lvl'Ufl~ 
" ,., 

WlfllJ 
" 

4 .ff~ m -s m 1 t1 rrm -s ti m'l"I tl ew1 

i:-n1 m-s m 1 t1 I ~Vi" fll'Yl"Jvl vi (Mensure) ~lfllvl't11.:J (Predict) % 

FVC 

FEVI 
. . 

FEVI /FVC % 

" 5.fl l 'Svll"J ·\HT'J.Jll tlil m flWJ.JO.:Jl'H 'I-! 

'IJei.:i'lm, D tln~ ri1u'\.J: ih ...................... .. ....... ...... .. ........ .. .... ... .... .. ........... ........... . . 

'1Jei.:i1nt 0 tln~ 

mm ei .:i mv1ii' D tln~ 

tll 'S \ll'J 'HJ'1 TU ff1 IJ111 D tln~ 

C flm.ln~ 

C fi~,Jn; 

~ ... tr .. u /\. Wa 
1'\.J'\ll .... .... .......... .... .... Lfl'el'\.J ........... ... ...... ... .. l"l.i'i' ............ .. . 



~<a'llmm 1 w1 <a 1mr'll m't'nh ~ ~ 1tl.;11J'th~m w 2 s 6 6 h .;1'Wmmi1rieMU~'W'U'I-A ,u' .;!'!11Yl 0 m ~ vi o 
q q • q 

~ I 1/ QJ 

'ala'lffi'lfil'lf1'1 'ttil 10 Ul'I-AA'Urnf) _ 
q "' 

' .:!i v ~ ':' I 
'lfB - ~ml im.1m1.mii fJ.;!~'W'YI 01fJ s 1 v 

q q ti q 
H. N.-46146 

. . . .. . · .. · • . : .. - ~ -. ·v· -_: --
I .Nil fll'Jvl'J'J;J 'HH1lt1!1Jcl -:J vl 'W 

¼ ~ ~~ ' iC.,.6 ~ "" 2. \ ' ,J "' "' 'W1'11'WfL ............ fl.fl. J:n'W\)'-:J .. : .... .... .. 'lilJ. ri'l!'WlJ'H'lfllV (BM!) ........ .. .. . (1'11 fl'fl 'l!l V 20 - 25 , l1tl,j-:J 19 - 24) 

!~'W'Hl'l.J W1.1'1 .. .. . 'lilJ. (~l1tij.:i'liim'ilfl'W 80 'lilJ. , ~'l!lV 'lll m'ilfl'W 90 'lilJ .) rl'11n'W'il~!~V-:J~C) f11 'j!flrl l'ir1'111i'ilur1~'\1'1clrll~clrl 

~ '\' "' i~,~ b "' "' . I ' . I "'~ " " "' "' . I "' ~'7 t "' ' . I "' _ ,t "' fl'JllJf!'W !'1'\1'f1 .................. lJ'c'l'c'l!lJ\91':ilJ'icl'Vl (fll1Jfl'f1 tlJ!fl'W 130/80 lJ'c'lrl!lJ'fl'i1J'icl'Vl) 'l!'l"l'\JL ....... .. fl'i-:J /'Wl'Vl (1'111Jfl 'f1 60 100 flH /'WWl) 

2 .f~ il m 1 ;J'Yl l -:Jifo ,:i ,J fl'IJ~ fll 'J 

""'ii m ·m 'J 1 ti'Yl w?fo-:i ,J ii lli1 fll 'J 

i1i 'f1 1'1 L'W!~clrl (FBS) 

flWl'il-:Jl'W'IJ'eMl'fl (BUN, Cr) 

l'UlJ'W1'Wl~flrl (Cho lestero l) 

l '\J1J'W 1'Wl~flrl (Triglyceride) 

W'Wl'lilJ (Alkphos SGOT SGPT) 

1'111'1-1 

.. 250 500 1000 2000 3000 4000 6000 
ti 

l1'\J11 
" ,., 

'\19!1V 
" 

4.Nilfll'J m 1 mr1-1'J 'Jt111 1't'l'l.J cl v1 

fHlfl 1 'J vl'J 1 ;i 
f 4::lv , V 

fll'Yl'Jvl vi (Mensure) 

FYC 

FEVI 

FEVI/FYC % 

5.fll'Jvl'J'Jm'l'il'J'Jtlilll"lfll'J').Jtl-:J!'tt'W 

lJfl~'lrrn 

lJcl-:Jtni 

m ·nrn unvi ii' 

fll'Sm1'\l'11'W fflV'fll 

0 ,Jn~ 

n 'lln~ 

□ 'lln~ 

0 ,Jn~ 

D Nr1iJn~ 

[l ~r1,Jn~ 

D Nr1iJn~ 

D Nr1'lln~ 

-3fo2 09 P'2-

Nil fll 'J m 1 ;i 

,Jn~ tlmJn~ 

-

-

-
-
/ 

' ' .. ' ' ' .. ' cl cl cl cl 

flllil ilf.J'Ylr11 l il ti fill il iltJ'Ylfl'JliJ ti 

8000 500 - 3000 500- 3000 

('l.J n~1il1n'W 2 5) c'l.Jn~1i hn'W 25) 

~lfllvl'\1'J-:J (Predict) % 

fil!l'W~'Wl ..... ............. ... .... .... ... ..... .. ... .. .. ............. .. ... ..... ....... ... ....... . 



~ I !/ U 

'a ltJ 'lH:l'lf'IJ'!/'W 'tUJ I O U H-H'\J HT fl 
• ;J 

. . ·, . . . .. . .; ... 'J). 

I JH.'1 fll 'am ·Hi ·n:i f1l ti! UeM vi '1-1 

~ ., 6':> · lbo ., "' 24 t, 'tl.. - - .. -? '\.!111'\.lfL ... . ....... f1 f1 fl1'W ~ ~ .. . .. ... . 'l/'IJ. \l1'1f'Wlnclf11V ( BMI ) ...... .-...... (fll fl\>1 'lflV 20 2), 11tlj~ 19 -4) 

1lY''W 'Hl'tmn .~~ .. '111J (Nr'lru ~'h.J i'll '.i ltl 'W 80 '11'1J. N·rni'bJn 111n'W 90 '1/l.J.J Dl!tl'Wll ~!~lmlelfll'Hn\l1 l'i'rl'\111\JU'1 ~'\1'1el\l1!~el\l1 
~ u ~ 

"' ~ .. ~ 1_C;J I .::J. b .. .. • I ' • I .. ~ ' .. .. .. • • I ., <::/2 .:'., ., ' • I .. .:'., "" 
'rllllJ \l1 'W lm-rn J ..... ... ...... .. IJ cl n!'IJ\>1 'i 1J 'iel'\!l ( 'r111J f)\l) t1Hfl'W I 3 0/80 lJ cl '1!1Jr1'i 1J'i el'\!l) 'lf'I-~ ll 'i .......... m ~/'W l'\!l ( 'rll1J fl\l) 60- I 00 'r1'i .:1 /'W l'\11) 

Ni:\ f1l 'Jvl 'J1'il'Y1 i-:1'11el.:l'U~'lm f1l 'J 

J1~rn1 L'WL~eJ\l1 (FBS) 

f11'J'l11.:!l'W '\Jel.:! '11>1 (BUN , Cr) 

'l'IJlJ'Wi'Wt~tl\l1 (Cholestero l) 

l'IJlJ'Wi'Wl~tlfl (Triglyceride) 

W'W hlf (A lkphos SGOT SG PT) 

3.r-rnn 11 m 1 iHT'IJ11 on 1 v1 n l'i11>la1-1 

1'1111-J 
250 500 1000 2000 3000 4000 6000 

1j'\J1l 

4 .m, m1v111'iltYiJ11oi11'l"lu eivi 

' 
Ni:l f1l 'Jvl'J1'il 

f .c:::t.v ,'JI 
fll'Y11vl vi (Mensure) 

FYC 

FEY! 

FEY I/FVC % 

s. n nm 1'ilt11-J-:i -:i t1i1 n-1 f1l-:i1.J e> •m1"1-1 

1.rn.:i 'lncl D tln~ 

1Jt1~in"' D 'Lln~ .. 
O 'Lln~ m rn t1 ~ mYl fl 

f11'i\l1'i'lllcll'W flllJ\>11 O 'Lln~ 

D ~fl'Lln~ 

D ~fltln~ 

D~mJn~ 

D ~fltln~ 

.. i11'\'l lllfl 9 i11'\'l 

8000 

'3fb2 ~~ ff( 

~Hlfll'avl'Jl'il 

'Ufl~ 

--· 

-

-
-
-

· , 

.· 1 fi11-u~aiirr:m.J~ . .. 
' ' ' ' q .q -=I 

fll!'ili:ll'.J'Y11'1111-Jtl 

500-3000 . 

<tln~1i.hi'h-! 25) 

500-3000 

(un~11-i1ihi 2s) 

~lfllvl'tt1.:! (Predict) % 

-

Nvitln~ 

f11!!'\.l::'Wl .............. ... ........................... .. ............. _._ .................... .. 

D ~\l1tln~ .... ... .................... ..... ..... ... ............ ..... ........... ......... , .... ...... .... ..... . 

D iir1111J~mJn~ ('i :: 'l.J) ... ........ ....... .. ........... ..................................................................... ....... .... .. 

., d /K' .. ~ ,f) . ?11-r 
l'W'\!l .. ... .... ....... .. .. ...... !\l1 el'W .................... ..... VI . ff .. ...... .... .. . 



~ f !/ V 

'al!'J 'liel'll'l-J'U 'U 'tt'l-J 10 'l.Jl'U!'IJHff) 
a "' 

~ 

I ~ ~ SJ 
. •. : . . .. 

1.f·Hl m 1m1~'.i l ~ OltJl'I.Hl~\il'W 

: ., ,'.5 '7 ' 14£> ., "' ~ .Q. ' - I a 7 a -'Wlr1'Wf1 ..... .... .. .... f1.f1. i:,'-;J'W~.:J ..... .. . .. . 9/'IJ . ~'ll''WlJ1clf1lV (BM[) .... -, .. ........ (fll1Jf111l 'll'lV _o- 25, '11t1j.:J 19 24) 

!lY'Wl el'Well .. '.9'.\ .. 9/'IJ (N'11tD.:JklJflTHf1'W 80 9/'IJ. , N'lflv'lii1'11'i!f1'W 90 '1/lJ.) ti'11n'W1J::;lffV~~elf1mn~ hfli11~irn::;mrn~!~el~ • 
~ u ~ 

., ') a \"70 / '61 a a - 1 • - 1 a,l • a a a , I d 0G; .l: d , - 1 a t "' 
fl'll'IJ~'\.,l ,'1'11111 ... /. ........ .... 'IJ cl i:'U'IJ\ll'i 1J'iel'\'1 (fillJ f111l '1Jlf1'W I 30/80 '1Jcl'1l'IJ\91'.i 1J 'iel'\'1) 'lf'l'lllL ........ fl'i M..J l'\'1 (fll1Jf111l 60- I 00 f!H /'W l'\11) 

f.Hl f17 '.i m 1 ti'Yll~ tte:i~,J~'!Jvi f17 '.i 

J 1mc11w~e:i~ (FBS) 

f1l'i'Vll.:Jl'W'\JeJ.:Ji lll (BUN, Cr) 

i'U lJ'Wl'Wl~el~ (Cholestero l) 

'l ., 1 .. 'U'IJ'i.! 'i.!n'ltl~ (Triglyceride) 

Ltl'i.!'19111 (Alkphos SGOT SGPT) 

r11ll-J 

.,; 250 500 1000 2000 3000 4000 6000 
tl 

'11'\111 
~ 

91 
'119/lV 
~ 

' 
j:,l~f)l'jy)'j1~ 

, ctv , 11 
r11'Y11 vi vi (Mensure) 

FVC 

FEVI 

FEV I/FVC % 

5.f11 1 vi 'l 1 tilnJ 'l'l tlJlWl f1 l 'al-J el~ !'tt'W 

n ~~,Jn~ 

□ ~~,Jn~ 

"3fC>2 9'1- flZ. 

f.Hl f1l'.i\il '.i1~ 

,Jn~ thnJn~ 

-
-

-
-

-
I d d .,; I d ct .,; 

r11 ! •fHUJ 'Y1 fl1 l iJ tl r11 l 'iHH'J 'Yl fl1 liJ tl 

8000 500- 3000 500-3000 

c'I.Jn~1ihn-w 2s) ciJn~1ihn-w 2s) 

~lr11vi'H1~ (Predict) % 

fl l !!tJ::;ih .... .- .... 

c \I 
Ul"l'Yl[Jf~\il'j 1ti ........ .... ....... ... .. . .... .. ..... , .. . ., .......... .... , .. .... . 

11-4 ~ ........ . l ~ ............. !~ eltJ . ..... .6.:. r.. .......... l1. !'f .. J.. :¥..F~ .. 



' i=l 
fllrlNU1flrl 10 

' ~ ~ ~ 

Utl~illVl'ifll'iVl~VllilVl11ilffelUrlWfll1"1ff '3U1~tlelil 
Cl 



71 

....., 

..., 

7-L 

..., 

7! 
I ! 
\ .... _i.--:-

1,..-= 

,....-

i 

i 

1-·-

llUOOS 

., ~ ~· I \ ,,J. -::1nt11Jfil ---- ~11)1,;_aff:_e;_ __ . _____ ..•.... -....... . 
- . ,, ,, . 

_L, .,, .., .... 1 - c,, • '.II- • " 
i,1~,mnJfl,1llJWll8n lU&n-·--··-- ll1lfD ~U,mp ;l)f)fl ·-----·-··t,~ i1~ . 

fl'!JlJ __ ·--·······-·'··-=·····-·····-·-········-·•'-·'············ .. ··• . 
o V e,, W 4 

51Ul8/W@---·-·----~---···--· '~lf1iil ......... ___ .. _._._ ~·-····-·-····-············-····-···-·······--. ,, 
4 t .. .. • 

m& lf1l11'KlJ8,i (lJU1Jfl/ 1UlJ:;lU} ____ ·····umm---···-···-··--·-····. ····------·-··--· 

. -
nia l1Jt'lffiliin1'KlfflR1JJUNUiuuu~101h=lllllllfll 1ft0ii~1UC:&e8ftn,~ 'l~111iiiuM M 'h.Hl . ,, .. 

(l) uuunu,.n.1l11mh:::n11JUfiS UfffN
1

h11uilfll.ri{ l 

{2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

t~au i'llflll6\.IW1fllh~ml.lllill .... 
~ 1fl'Hfl1'ffll1-MH 

~ ~ . -
lJl'nlfl~nl~n1.1ui:s~un ,'tJFfflflj~fflJU.W"lflttfbJ 

• • '!Ii .,, • 

ff}j"lf''j~ftlllllllU6lJin6 h1uan 

m,nlim.uru11mnmi1L1rinH 

11ffi.lR-t 1 fll-3nnn11~ii&m-a:aisu '"' 

minnm,~a11phz111\llffli 

• , 
-·-,;;·· 

.,_ .ti,~ 
.... '1G 
\: --

-

U?fA-3 i.; iua1i11,i 2 
.,, . 

\ · · -uu&ab iwiiim 3 
.,, . 

lfflM hl\Riiiim 4 

., . 

uittN 'b 'h"aifillii 5 
\ 

,, . 
uutN ·h i1ui~11ii 7 



--'--, 

.... -, 

7 

--.. 

7 

-
' 

7 

7 
I 

' 
7 

7 

,d 

'VI '>'la l009.2/ 810 4 i'nirmw1eru-wu&UMJ 

ffillU}fl~'lftaillJ 

60/1 ~ 7 UWffiv~ 6 

fl"{~l0400 

23~ 2555 

a~ 1.h~1~111a-nami~1omruii 15~2555 
2. m,nn-niJ&:l~w.iarn-~~ ILft~itnn-r.Hi,vn:wrn-;lffl!iu:aftn'!~ 

~-:IMeW 1ft'S~trrSL~~~L­

fll'ffm.h?,"'fl'MJ91~ 1/25~3 "IJ~ L~~lria i'lflfl ~ml&:! 

B'iUltmwu.avnu ~ftafilftm1 . . 
ft'"Jfj UW'n =i ftSll'ffl~ 111ana i,nfl 1inm&1Jehu~~tmffl L~ilM m'tl 

1~u:iUm1&nUflffil..ft~~~aaJ Lft~'l-SL~~~l1l'la 

Llia~ermnl~~ ~rynw.i~ 1/2553 ,roruwn 1~1fta ~ ~a~~ 
81U18fl8~&li'SUW i~rifl~fllftflQ tithun,nuu WtJ1tlWl~Wl'Uffi'Pl81~1~»nl.1fi!Ul~i.;1t'}fll\i)U 

., . . 
hwtm~~ ~~ 1 

a-l1JfN'lUt.lm.na~t.LUUl1'lllfrlfl'lii"i»Jri~--a~~8a.t 'lft~'lutn'S~"n:M 

uan~'U~~'lfii&1~~n1~Mmin hiflw~n'i">Ufl1'S4'1husqffl'l")W~•'SW1'l'la~1"n,"j~Lfi-s-w~ 
., 

• ., a, . ,0 • - • • .-. • .., ., 

uan1Zl_ll.18~&l 'lfla82! fl~UL ml8~1t 1LLil~~fla1\1fi1-Slltlfl~,.,~u-a 'l 111i'l4jill1fl~ft\f1JUR8llfl'l1 

~u=~ 19/2555 ~ 19iiqu'mu~-



I 

::!... 
-2-

I ; . . 
:_ · . _. ·_u,.,.,~1Lft"l1:\1aan<j~,i-ua~11,flaau 1'1~1.\U1~~~-»1 

~ .,/ ~~~ ~~ 1/2553 ~ .. ~~ifla flfltl ~ 
J • • • .., .,. .., • 'T •~1~ ._ _st ..., .!'.'I 

-
"\ 

"\ 

L_ 

'I 

~1US'U8n8.: 8"iU'l9~o®.aU"inJ ~'lfl~MQ 1.fl6Ln ,_.J lJ~-UW'lfl~n,'lu~truU.a~~m1Jfffltl~ffl.J - ... ... ..;. " ...... ..., ... _,.,., 
~--m.1ftam.JtLa:::lntl'l~1lflfl~l.Jml0')~~'2"1ftaSll881~Ul'5~ft'5fl M-S'U:laZLv~~'l 
t,., 4 • ....,.,..,_.., ..: ....... 
~16 2 "ll~fl11!lnil'51 50 1'fSffliW ILlN1'1.,Z'lt'UU'V'!ftilc:'NLa'lll~~mn~Wll1lli\'2'1.1mlcW&lm,n,i l'Lft. 

2535 fl"ll'lu~ l 1i1 ~m11urrsiji~1mi,rnl1Lffll'Uc)'U lu~~1Ut\1l~U'l1~l:mt 

~LL1flacWfl'UJUltlTI 49 Lla'l liL~'lll~fl1Wl!llUt18lun1~~~" 
liJtl1JW1v1 vunP1-sm~1'8'lil'U";i1~,un-nitftl~n-lZ't'iu~u.101awl\JrhmmLthJ1.~u\1J'lim~~ 

~ " : 

a~qi1?1mt3fi8,nf!1~1fllfla1ioanLiJUL1aul.'Uiimmffl9l1llfl!)lW1t11ut.~~a ~ in!M1Ui . ~ 

1~m-tU-3aa~t~1mJllffi Llliis~nLfi~ nlfl uttu"1i1L~aau.~ti ~ 1 flW'i~ L~ ~~ . :; 
~. . ! . 

.. 0 ... ., s, 

ffiJTIQ.11ft11.1JUffl",Sfl18Wn 

(U1-:1~~~~1.f!'tt} ,, 
.: .-....... 

~~ "!}U?l'f,"l:lf?i,U"\1\1 

IAV'.iio'lllalum-lwltwliB.&leZiiU;Uffi?lW1fl"m21~ 

;- ·- ·· 

1mMm 0-2265-6500 fia 6793 

1-r.'la1'i 0-2265-6616 

\ 

~nib 
t{th-..'"lDAl~laa» 

ls~ 1~t\. ~ 



......., 

-. 

7 
I 

--, 
i 



- .-
-, 
......., 

I 

......, 

---· 

7 

_ ... --..., 

7 

......_ 

....., 

i --, 

--­' 
'-, 

---

:i--• • .. ; ..,, 
:! -

' #' . ~-;' 
i , .. ._ -

.lf> ._,". 

i 
i 

ll • : 



.J I 

I 
ii 

- J I 
I 
'· ., 

.\ I . j 
I ,, 

J I J I - - J 
I, \l 

I l I 
\, - . \ I 

1, 
·: 

J"I _ 1· ~, I· '/ 
I, I, -· ·l 

~ JI 

I, 

• 

J .J. 

I 
J ... ,, 

11 

J · J I ~- .I I . . J 

.}~~- al• ,,, ··, . . i 
.. •.' ...l 

-~ ·:'~( . 

I NIO'Jl:Yl\Jft,)U1~1l01-1 I IJ1fl'TO'l'fil11on'"\UU:Uirt11r-1M<U:fl\J~"'~,~fl81J I \'fn'l"~tl,,\\1-'n'l, I 'ft:lltL'Hl'l9l11\4"n"l"I I .,~,.ht:IJ'ln~ I «~~-
,I 11 V !.\1 i V ~ lit.I I 

'1111\Jtl 1. 1 1-.rwnn11uthln\.\ Lrn:a~n L'IU•a:ln'J::nu~~LL19HHH.JYl'h (910) , .. Ji· 

. nu1:.t,,~1-rn1·nh 4. \"n~1,.,n,1th\..-.~fN wmtiulm,rni'fl~ ionoum~tlnilt11fft1f I • o,\1rnffuftt,m011 
~\1'10-,mu~A',,~~fln11 i,,itilun~,i• ,i:ie>-tTlU'11"\Hlt'Ullfl1'11Ji'lutlo11nn·n.1ftfttl~m~'ll'1\\J 
\'l'H\1tls-, (fio) 9'1~\'hm-1111111\&Hl\J'"fl J.,\'('\\41twh.,m1tln~,t'lio,rnqM,nh 

~,,,no-,i1fl111 \\tm~1nfl,'1lC\lt\'1 VttJ'h \0'14\\Mft'1~flfl11JJA'lflq/Yl'l,) 

. "~oilo1~u-n:m"uil1 

I. J I 
·11 . ' 

th::1lff,1rnflu,1nLflf ~o\.hrn1'14ut1n~t\'t1,1\J~~ft11n1o'4,'J!'IIO., 
1 

• 

·e:~~:~~~!:~~.-.-.~-~;;;;;~1--~· Ul;;,nl11~tfl;~~ .. ·---~~-~;~;~;;,-J;~";r;; .. ··-·--;e1·:200-w•1~:·u~·~: ·1~tfa:~-;;;;;·-r 
&-rn 'l9\R oi.iu1u:1J'IV11n'l1ftCJ1qi,1Jfl 11'Q-ft ou,u,mi:nuft,>\nftt\'o 1J1, I I u1Y1/0 

it1\\'n,m1"1-1ten.1,u,\R;"H"'Yli'Yit11n1t11·nJ,nl1un:~.,\\·1do1J ,m::n1u 

,_}1!~~~-,~~~~~~~~~~~i~,:i;!_~~~!., -- --···-···~~-
6, \itft1rn11f~l~'¼u1.1-,u1hi1J1n~oH~,ut\'·rnt1111'11UHJJw'd t'Jftt 

so.ooo mn ~::'1t'ltf.,no1111~~¥111d',1m-i::~ml'ltlt1t 10.000 1.11r1 

.. 1u;i,i,~Cl1l~~ttrm-l-:~·";;~~-;~~~~d~;-r·-: 2 .0000--T:~,~~--~-~-~-~~;\ti;·-.. ··· 
'.J1nth:iO L111ffn 

,.; 

~-oaifu 1i • • ____ _. ~" ,~U:::,!~'}'" "-~-;• •~"'• A r I\..~;).;_~~~~ 

I L~f,J...l(ltJW" .:.;··-~, . :.:ll.!i. ~ ...... 'fe,~"'1": P.'' ~·" ••• ~ 1:lf 
H\l'lll ............. '." ........ -.= ........... ~: .. ::~~-~ ...... ~· 11411'11 ... ... , ..... ~ ........................ ff,;~M·II ... . 

(\4'1t1fo1.,,if .-ubtqaj ;.-_. -.4> · . , . ~·.l . ("'1~,fu, 4&COISIUli,W SN'flke CG.,[J,{. 
u,1¥f1 n10em1,t111 tin11 • < .' •·:r. ·, U• r:; -~. ~ 9'' · u,irn 1 t1014ii°11iH'fef11d1nt1 . I 

l-.:•' • • ",•:,,,. 

-S'~fl ....... !~ .. ~!~1~! .. ~!~~ ........ ,..... 1U71l4fol'>\4'1\1h ......... ? .. ~.?.~ ............. . 



_r --, 1- '1 J ··1 .! II - . J· J: - _l - '1 -· J--'1 ···- J ·J1 , __ _) \ - - J JI --
I I ) 

I, I 1. I I 
'i 'I 11 ~ ) ,, 'I 1, !1 

~11'H~ 1.2 i,1m n-,1tlo.Jn~ LLen:unl'll~tm,tYllJ~.J L~ 1~ R oi.i\ u 1::u::Lt1;mmrni1L,., ilo.J 

r-1 ii n1t:n\Jtl4W1flt\OI.J w, ", m ttJ 011 ri"mu;lurl 11 ~u, n 11:nuft,Hm,it ou 

~-.JI - !.JI J.J, 
11, ~, I 

1, 

1Cn1,-.f1~11ihrn1, 

_I J I 

'1: 

- - _IJ I 
' I 

J.I( 

'1, 

'11:U I::= I 'I ll19l'l l';i\.ln"l"f 

J-11 
·,, 

JJ1 Jli - i.J1 
';, '11 '1, 

111Jil•nanrn tl'f 1.1 tltlHlJ 

~,Yltnn,ll11u,ttf 8Nn1"""Un"IYi . 

...... -1~1-··~h»~cn~;-~;;;-r~·;;;.;;~'llfl~"~~rl~~'t'lno~·-~"fl~-;;;~;,.,A_\Ru~ie~;;r. u1L~~111m;·-t:-ri~~~-~-o';,;;~;f~~:;,i;-•-l'"-''-~·-·-·-···-1-:-~·;:'7~il-;;;,,,,fffl--·-· 

1.2 flllln'll'Hl'ln'lff 

~"fl~1"mnh't'laf.)-,t\WHl\.hl:Y11"Utl1\tf'Dt1\~" lt1un1111'"~"~'il 
l\1\'t'lfh1"\"nu1a.h;amll 10 1iit11 ,1n~WHHUnrmuYt11 "": 

1t:Ut: 60 Ll.J~11'lnm-,1111'l'lmt:t11"ntt\t\',i',,31,)fl 1 

2. i91\;1~~f\'"fl~iu\'ll'\~·~,~~~~-;;·;~~ioni;··;~;~,ofl 40 li ·",.; I ~,,,m~"~ft-;~;;;;-...; ! . llOl4ltJfln;nh\M0o" +-·--"-""·------

'"~111\ln&~wt 4 \i li'\l\\,i91ill'"fllt1Hn11 · 

3. rh\-\\\~\~rl~~~l\~l~
0

891~\i~\Ult~;;V1VJ1 911U~~~\,Jfl,~~T--U,vm,i;~t~,-,~7 · riD~Ltlfl~'l1l'1~r;0;--· 
,.html'U911 lt1Ut1\\1'\'l"Uf\\lU,imt1tn'1Uni1-, 4.6 u,1911 ij-JtlmJ1m 

1,5 \aJ9'1 "1mfl\ft"fflMU01'N 1.6 UJt\1 lfll4~ntnu\1'1a1m'l91fl'l•UJ 

-·-··-~"-"""'' 

nii-nh::mm 1.0 \Ufl1 In 1.0 UJt11 t11uth\LM"" i"3t1fl 1 · 

4,' m\-\""\~tJen~;tl~Uf'" uat1artll\•fa U~fl"ti1~~il\Ullt,l\fhi'" ·1 :-""",.,;~;;;-;m, 1-:-rio."ia;;;-:;,h\l\004 -I•-·-~·-·-----· 
\althl~tlo.slt1t1llQn\fhHm1uuuft1vrl"llcn1tua:~1m:~1,-,t\'llu11z: ·; 
,,m L11i:u1m 2x2 L&Jm 

1, tiuvn\al'&"'"t,uhUl\l\\11ft""""U'"OtlU1'\\ uuuvmw\ai I· U1\1Nfl°l\iltfl,ml1 I· tl0\4LrJfln1ffl'lL\\IJ8'1 

111,1'"ft11~bu,•i" ~'"'" ,aJ,hL \\0 o., ,~ o,£1""" 1r\'"'11"il o-,n"~" 
tfa:otN"win11:111uoondmu\\on 

2.·~~"J"n"~"•-,ui;;;,j~~-~~cMGotuHti~taJillitMJ" · • u,,111\L&f\lrnt'!ll\•.,"17-:-r1olHtJ91n11n1l;;f,i;-·-
n""~~\Jt1tl',ui,l" ·11anMlft1n1womuu:41louu,u\illfl1'1,n,i'1~i 11nl\\1'1Ll\fl0->ff..at1-1 

,·:-~~-~-;~-;;-,;.s'l~; .. -···-

:-~;. a,tfo;;.;;,,.~-~1 
-., 

:-1J,n.7~~w1n1,..-;-... 

• \J'1n. no\llo4111,t1ft 

-lJffl:-\~tlo~ 1111t1ei 

!~~~~Jl.~~---·-i-r•--. . -~~.!'.!>"tfl1'1~-.·-------~· 
3. \~tJfuu1-1ffl.luOo~rf\Uftlmmul'1L\1td'einA\1'1l1"uJ~'UtrnJUfimfl • ulnmh-,hl«WLe'1 I • rio,,UfJflMTffl\~no,J ·-·:----r:~-;~~l1lJINIM;;;,;~-

· nm,.aoi1wt ,io~ \,4l1-ouJvt1'11odovbtl lt1Hn1, 
,~ lt1t1Ultffli't1 l'lf 1!1'tf~~Mfmn~a: 

1t1tf ou\lfflwhtmt'i~« OUlfflJ 

~ -· ·~l . -
. ·.· ,• ;J" ,•:~,~/' ~ .•·• I . . .,,!C' I s ·ii . 

ftf~'.11 ........... .. ;.,(. .. f.,. .~,. .. ,_ ..................... _. .. ,, ..... ;, . : l4WUJ ...... .,1 ...... ~.............................. :►11 · 

(W\Ulll\\i',I , .. 11a.,tq111 • ·~- '.4. ... ~ .. ,.,~. : 0~111Mu, '6COffSllftut9 Sffllia Co.JJ!{. 
U1Wtt 11'\IJO♦J11\IIII •inti ·•,. '"'11111 :' • • / ,, ulin 1 flt1Ut6'11(4 l'lleflr f;l,lii , . . 

. . . .• ,,, • ' \;. i ..... ),,,_.........,_ __ 

•Mf ..... ,.~-~ .. ~-~~~~ .. ~~ ........ ~..... fv1Hft. 

.• 



..:....-
..... -, 

7 _._ 
I 

l _ 

7 

' .J.., 

7 -. 

7 
..1.., 

7 

-= 

--, 

. 
~ 

<: 

CZ. 
~ --... t;;; .,. 
c;) 

,Q 

!- ~ 
i C: 
',;; ! ::l 
! • 

C" 
ca: 
? 
"$. 

($: 
~ 
G 

== := 
Q 

'~ 
;N 
'Ir. 

a; a. a. IS: IS:: 15: - -- s;: ... ... 
~- b ~ ..,. ., .,. 
.;;i .:r Q 
~ Q Q 
~ '$ :s: 

I -: -- I~ C: • ~ ;, 

I 
I ;t 
I ~ l ~ c--.. ;c l ~ c:r. C ' 

I 
1-

~ .. 
i~ C: 

J: ~ ·s: ;i ! ft" r-

I~ 
C: ~ ::i 
C: c-

s: :s: 
~ i r:r <,;-
C I..., ~ r • I T' 



_rl ---- T1 --· J 1 , ···· · r-- r ., r-1 r- _, 1 l J ~ ···-·· JJ, - J J1 - _I 1, - P1 -- - J I l J J I I J Jl1 __ JJ1 __ JJ1 J I - - - ' - - - I --· - --- - I --· - .. - - _. I. -
i I I \ I I I. I I I I I :. 11 I . 111 I I I 
11 ,, 11 I 11 11 t: 'I: 11 · 'IJ I/ Ii I ,, !1 

111,,.....,~ 1.2 iJ'1qi•rn11tlo'1n" Ufltllnl'lli-itrn,~n1Ji~u1qifi"fl3Jhvs::u::~fliua.in11rhrni'Je.J (~o) 

fltl;,n,uR"WltJli£13J I .. a.1191'f011tlofrl\U\lnmnl·'llNM1t:n1Jff11·u1,ii\'oa.1' in,,,.fl~•nih, n,, 11:Ut: L1 fl1 ~'l 1«\.lirl'l'J -,uunann~ iji'.1.JflVl'lfO\l 

2. nfvttnn1fi4u 1f!fto&-1rt'l'14hn,Ti 
····;:1·~··-;."i,;;~~~·;1;ri· .. -~•7~1.1;,;;b-:;~·~·;;·;~~;~1;lf;;~·;;-~;~;tf~~ti~~m\· . ·u,~;;1~f(~;~.,---"-r·rl~-~-~rJ·;~;~\;o;;-►·-···~--.. - ··-~· ~"~-n~·~;n·;~·;;-;\;~---.. 

• «oi1\h · ,u,il\lfll'1\l'\il'111\\0e.J ,~01tJ1,u1\11Do~n\lNl'nnnut10~"~1h\al' 

u\11m\nf\'1iu-3 
-•-•--••---•---;;,•-•--•~- _,,.,,.h~----•••-----'")"~-r-.. -••o,":;p-.Ji~'-••-•"1- t _______ .,_, __ .,_ .... _,_, __ , __ ...... ---··"-r-'2. 'oonnu,l'otl',1fi'ULWOfl1U~uw\l'n,11~n\i~n1n ~1e,h~tnm.1\,1~ _Yl,t I . 1AL1tllW\lttlflHn'l1 . rio\.4Ltl~n;-;;~~Ooi'~· . .., ... wT~;;~·:·~;o·;;;,~,tl~-··· 

rlo\it\r191m1an&u\\1U4\I\ \lu11101 i" ~\'.J1lal'~ot\ntt,iv-, 11utf-3 
m1\\'1uri1ltti'tJ1\fia1h1r1u'¼tm1~,o,;o-r"~unn,1f\'g"1f\91;,191 
,,e1iit1{hu,~omflu,nu,To1,fo.1 ,'1i1,1 i1u"n1nl"ff\'.h1lil' ~w,t1\vl 

~w,ih m1nf1ut11it1ill·uf11,1t\\1 

.:..~~~••j'?,i.~-:;0-,~i'll;;:;i.,aD;.7,'jj;;'j~!J.,U,a.;;;.;;,;;:;;;;1, ~.,.m,--h,-;;;a,;-.;~1-~·~····:·-----r.u;;.-~~rl'o";;,;,flll ___ , 
n'qjl\l'l"4,~n1tWl\.lU,,,nm""fl'"""",r1t·Ntu~141ioi.ud'u1,'ll'1-eon 

· vtftnsrf,1~u~thrnuu:fcvqr,m\,tl~-o~\"wmYtW.J-m\~od1"uo 

4, ~'"~'\tlfl9tMm'Vi!J~91 
l•---;,;7;,;i~~~;•~«"~; 1. \,U)n;;f,~;~,"~~;fh~fiu, n1~;-,~;;fii.;;:;;r-;;,~ri~\JT:-,;i;-~1~·A1~;~·~:;;~"r-·rl-;~·~ti;~;~~;,r~~---r--·""·"-:-·-··--r.~·;;.~~-.r;·~;.;,,;;·-

"'nnJnn1flo1a.nn•11-a-11" \\11:n,,ahhwh~ 

Hnl'la:,nrm 2. \~~~;~-~~L~UU• i,;~;~\J~1~\ il"~~~t~fu;-;~·~~;; ~~~-r \J;l1N~1{;~~'1; r~;~·~fl;~~~o;;-r-··-···-·:-·~--· 
. Y1qlnrn.111el!vttl'nt1\l\aJ\irloil'V~,un1~1" 

s. \itlf~-~-~1,'ui~~7tf;i,~;i~i~1·.,n~,,ru~;;:;;.;;~;-;~;nf1 • 111~"uJ;~a'~" M~1 
i1ain, nmJti,,, ') mu\wqa.1'111,1 ,'llu n1,ul11ftft'1'1Jo-a n,, ri,nl'\11 ~,uauoYio.J 

· t\'1\lni'iRw, Yh'l\)"1-'fl'Uffl'l t'1l'1;11.1fi,nnut1,ullm YI dl,h., ') 'IIDof • 11111utfo4'11Kn "~A 
aJ'lll,I \l'J1,1tl\l ..... ~,.....«.:..... 10 thUflNO'U'N 

';I 
;~~(,. 

'l~~~ .. il 
. 1 I rJiii::.:IIA.~ . 11' ' • - .-.."'!.' .... f·~•~ .. , ''' ,1,; ~, ... , ....... ~• ' ... ., .. ~ 41ci .. . 

,l 

~8f1~ IUiJ.o;., 

. ~I;"·iri;,;,~;~o;--

•"'"' • I =···_1 i - · • • . ::· ,: 
T1'1•111 ........ ,,, .............................................. ,.1111101'1'.l . , . ... 

(\l'ltJIUJ\\i.J ·•1Jlrllq11) ,;., ~ . . . .:•,•:c• :/ .. ':'' 
I -~,,.., ' • ..,,r 

tJ-,111'11\\08-fl'\7\fllt ◄1nt1 "•:,_.,:, .,• •. ·.,1···''" 
.a.Y.. ~",~~VJ i"t'oCOIUtlftinjseroitt Co.,1.),1 I 'lllfl ....... ~.~ .. ~~~~~-~ .. ~~~! ............. .. 

, unm ·, fl8\l•pllQI-I lHflll (1Kf1 , 

,_..,.,.._.__,..,_,,,,_,,,_i. .. 

• u,n. ,~tlou1T\t1n · ·· 

:--t,,;~-~~'no4riTl~a ... , 



-. --. 

J.. 
l 

....., 

.... . 

--

_J. . 

IO ~ 
IO: 
10 : N: 
;i ; ·= ,: 
;s.:; .,. . -: "<Z": 
-= 

-cs: 
~ 



l---' J· ··' 1 · ' I __, 1·--' J· _, )· ., J _, • J-J 
- I - . I - .) I - J I - - - I - . . I - - I - - I - - _, I. -

' I I ' I I I . , 
1,, ',, ~ I. ~ \ \ \ 

JJ I. 
I\ 

J-' I - - }J i - JJ I - p I 

\ 
1
1 

1
1 1

1 

}I IJ JJ j.J l-' j.l - l - -' I -- I - - I · - I - - I 

. ' ~ YI"' t-1\ • v1 ~ .1"' • 9l''l''S'h1YI 1.2 a.r191ini,1JO,)n¼ \L\'lt\~OL'll~-H'ln1tYIUff,)\\1'11tHHJ \.\1::U::~911Ui.ln1'Sn1\'l'iJJE),J (flO) 

-,u,nnm18-,\\1~Ko1-1 
4;1 Lf111iJO~\Hltftl)f\a.l 

n"1m1·dl d1 whi1 

'U04tl'lt:'1!1'U~ (9io) 

imr1n,1tlth1 ll\lLUltH nl'II ~rn onnu•4U1flftO IJ 

\lH~O'l 'foi•Hii\\n'l 1 

1 i ,r~of"911ui:n,,wn1,a.11ttt1\.,«i.1~"0 
flmtn111-1mnJ1ft'II\UllJ~\\U\\1Jl)oomfJ\\ 3 ,hu '\9\'\\n 

thuijthtnoun,n "'r.lo.i 
a,u-qt.1,s",l'1iuf19i\\U"'::U1\.\\'ll1RO 
~\L'n"'1mnhu-n\41:'l'lln1T~\~u-nl'o-a '•\\\ti ,i,\-\1.\'1fl 

ITT111'J'"q,i\\\11J'II~ Ufttll-lrlfl1llJ1\-\1'Tft1llj1.lJftUOYIOv \\Jt4ftl\ 
J~« -n,1ft1l-afl'"tnna.1n,·nJ1ft'IJllft1Jffl4mltflt>4<tbL(Lun11 

\i"fl'1,nhrl11,ut1t1,"l~ih4n,,-""'"'fio-> 
2) UYl1J'1YIIM\\''1ffUlll19H"t:n1,arn11w1ft,mfwi,u! 

(1) n111ht11'lftN,.\\D'llll\lft Tf!i4n'l'f 

n11\ln,s·,Ku-w"f,ro~ft lm~o1t ,nh1-ul'IL ihrn,1 orh~ 
fio\ ~°" lrntinu::riomtJt1ql1, n un-mh~MGe~ nua:t\1~<hm11,h 
~~ne~ "nnu,~~flmnn\\.\no~ t),3~ 

, 111111:rh1"n1,n·-u,..'10,1 

m-ttt11~n11nlo~""~i\\.rn111fn,nJa,,l'"f\i111tQ1\" 

1"'1l"~i .. .f4fl~1m111-1n111.11ft'!l"l1-1l"1fumw,Yo~ft'lh1111, ' 
L~U111\.JTltJlt\&ut1n1,,h\¥ttla~ tl191lO,:ril041l""fttLLrr\,i1-1ftn'ltY11J 

I ~~ I 

- ft~L\1t1fl'ou L\ftW'lt11011~H1a.J91111)l'lflUNftn1n1ua~~1t1el'oa.i f,i,h 
!11u~ofunnoun,1 Ul'll~thn1,"u"' fll~UH'll"1~,"~ ,,,~ 

n uu 1111~\lfu D'tCV"" 1htt11\\uu tt1unio Hh Lll."n,, 
1.ht11i1Ji"1'\lfd',ud,rioiufJt1•h~il"n'lmi,i\GtN 

C ..... r. '" -~ 'J.'r.';Jt;,1'f¥..;. 

-i ; 1"11\.U'i~'ll~\.ln'l'J. 

• 1arrn1.fo~~,~" ~~fl 11 

i1\JtlUflYlt),J 

• 1U'll"U1lWITlff°n .,~f\ 10 

~1uaern'lm 

8'10 /. • , . =JJ,"- ~~ .:. ~~- ~:m 
l"\.\'lU,,..,, ............... =•••";;, ................... ;,11u1ooot1nu1i1,, .... , •"I'~!',• ,,,,.,,__-.. · . ~f\111111,.,1 , 

(\4'lt1"..,,.; • ... .,~11111> • -~ ·t\ . _ .,,. , ,..,,·. - '",u~~fri, hl\>CdH9 SUTJice Co.,f,t/ 
u111n 111G11mt\t111 ◄"lnfl _ :__ .• _ .,,,,.j" . · -:1:•.• tlt111'l 1 A&"ti°11iHni'S, 4-llffl ' 

1 I , ,, , ,, I~ 1 11 

nma 1111A11-A"n1, l)\J\111:a.1,m Wr'uilfll'IIOU 

• riol\~ tJ.m1nh\ ~~o~ • • UWl , ~~U0'3tn'ilfltl 



I· J 
I 

I~ 

1---'. 
1, 

t. _f ., I J JI -
I 

J- -l l . J . I 

'1 

JJ1 ___ _J J, --- J J1 
I 'I l 

J .JI 
. \ - _J-1 I - _pl 

1, 1, 
Jl 1 _ P1 

\ ', 
_µ I 

' 
µ I - J I I 

. 'n ' ·, I I I I 

"11,"YI 1.2 """in11tlo-Jnl.l. l4tmui't'11Hft n1::Y1ui-JLL 1ilflo1J\w1;u::~fl;u3.1n1-sthw,Oe-l (fio) 

f.lft01ttlU~" LL'lflfQW 

4,1 \fl'f»Jr\'9Uftt:ft'1flW 

\HI ui1, ihl ·rn h w 

'IJMt.htti111" (010) 

a.J19\ 1r:11,tltN n¾LLJumnl,i "" nnnui11u19ll 1aJ
0 

• 1tfJtth1\l\l,n11thu.u'.lo11 

1r.'t\11'1thL<l~m,,h1\.\ao,11;t\'n'11.h::'IJ1ftUYl\ufl~1.h::11'11\4 
1U'fl 11 ui O~RlFla,,nu HA n,,i1nu1 .. ,auJ1t1m11tl 0-3 ll\Ulfttl\rr\'IJ 

~rnn,:mJ~,m,,ufou crnn11fit1~·u1111,t1011Hftn-srnu&",L'ltttl'ou 
~fln11tl111118t.rU8fO•H'U\4LUl~n,-rurfl'l.liJ(Vl'1 (n1{l) \LtU:J.lf!n1Y 

.,,,tt\l,ffl'1'lhhwh;Jn'1J1''1lll'nlJ'IJiWIP,t'lf\l, lt1U~1W"9l\lftlw111c\'uw"f 

,l'o~eil,rnri11 t'Jot 1 fl!~ · 
" • 1r:ud'\o\q~ n11ri11~~0" 

Lsl t) '"~" n1nh rn n fJ ii 1'114 ltmn11910 ,it\1 ,<\~n11 
1h::'ll1i1J~~f Mftm1thLi\"-!"li1i,",1,,~~~M1111vt'"~mu~c\'-,011 
,h~l\~o., u11cfonhiJ1u,oij'Llnn&um1 ,tivR1.hi:mmiG11 fltf.,Lu11: 
11\\1t1i("f( -ii:,•n:m:\1t1,~t\'i1.mtqrt1\J1tfl'l\\Ut11 

(2) n'l'fffll~Ql)10.J 11U"UU0') 1fl11tlfoU,l'o 'f 01) l;U\4 

@ n11f1.n~u1J1'0,3L;fl~ 
fl~n1n1n1~a.i"lfl'IIUifu,q'"f,ttfo~t1ou1uvl->m,uf\t111\\\ 

v.,oiiofo,n11m1,niaJ'll'l4 n1t'lfltH,1:'ll"l'lltL,li'us-1t1n1i:n\J\J'lnn11 

th\U1Llflt-!m1 l1ucna.1110\iihnn1"fw11muh",lo-!m-!ti1~ 'l tr-3¢ 
. 14'1\\\l'1~t.l,~'lfflJYr'lln.Wltt1.,irmfU\1D-,f&o111t1'14lfltlfl'Sol ,. 

. fll\ltinmm,·rn1ft'11'4ffal*-'"01)l\fllll11ll'lm Lrh,fu,;1111 
i'o.,1iuu11~1"lt1u911{ . 

. i'm1e11fo,n'fou~1nw.hun\l~L~1ml'o4 1'11" wul'n-,," 
qttft1\.\01Mtwl't1qt11a 11cf d1tl'n.n"nfff1nnmnrinl 1Lftdi~u1t1tf ou 

f.Jl\1t1q911i~~-U_!ll.\~Ut\ti1V.Vasf-,,.,,r~g11lt1n,1D"t\'\l 

"'-• ..-... _ _!. r Pl l~ 

Cf 01\lifi~'H il,-;n11. 

• 1u,mtl'1iuh~u •11~f\ 11 

~1UlltJ OYl 0-il 

. 1mmm,.wu1nn "'Vfl w 
tlue1Fl'n'll'H 

-· · - •••• -- i -, • . ~:,. ~ ··.: .... ~---: . J J . 
. - .; , ...... ~.~-/:i,.,.'-: ...... IH llJ Or/ ~- -~ 

. M\l11J ..... ..... , .. ,u••· ....... " ...... ! .. , ...... , . .. , ........................ ,... '"16if;;: l411J ..... f··;· IUCUIIIH ..... ,.,., ................ u,,,I,.. :.tic • ..s 
("11.111111wl',1 .,nilrti~~l ,i ,1.~ •• _ • . ,, • ,.; :_ • : m·11lllt~1 ••foutftlll.i je,TJ/a C~ 

I 

ii:u1w1111'11 Lil"n,, '1Utl1tal1m 

.. no~1t1,011·rhl~Oo.,· 

1\,fl .. ' .... ~.~~~!~~~-~ .. ~~~~...... .. . .. .... n,1a.tf-i111 "yi\f,, '" .. " '. -~--~ .?.~ ............. . 
1 

tA~ \,dJu.,-,,.,11 4'lnti . .,,,~·- ·· ·f·· u,lffl ~ 111u~f11(,.111efll• f1nt1 
1 .. . .. --------------~--



/ .. JI 1-'1 r .JI JJI J.J j.JI JJi J.J, )·JI }.JI . )I• 
. \

1 
....... \

1 
-· _) ,, - . ~, - - ,, -- - I, _-·- I, -- '1

1 

--- ;, -- -· i, -· - 'Ji _jJ 11 ·- JJ 1, - )l '1 
I · I I 

JI I, 
l1 

JJ I' -- JI 'l - -.l .1 I I . J J I r . JJ J I 
1
1 I If II Ii 

. IJ\')"J'),)i\ '\.2 u-,mm10o-,n\~ ~ttumrrl'IJWtl01tYl\.l~,rn19'ft01-J\wn~Ut\9litJUn')1Yhw1thH. (910) 

"nn-iimuft,rn,~Koa.i 

4.1 \911°d'.ff O~l\tH:~\,f11J 

"" rn·11 '1 ,hwh.i 
1Jll.,1ht'lf')'ljl,\ (OlO) 

•M•\ 
... 

a.J'\9\rn'l1Ue.J 11w,rna:u nl11,ui nnnu,.,u,flfi' ou1 · 

® n1,oi1,,110SJ.Uoto.,11ul-l -
~rt otu";n1·rn n1·rn1fl'.IJ'hR1J~wif'ttl'iui oi' o .,,;u"~,n 

1h:'ll"l'll\~ ,::.ro.,,i,il\4n"l 111111'9 IU>\l'll't1 \ ,;,,,., \ ",f "" o"d'n.r o~ 
l.ln: "')""1 "\ ,,,,nr,~'110 -anh tl .,," 'M'lfn'l'ffh~u1'1l'o-l i11Jfl1'l 'ft8 U 

u11:11-,11"1Yl'l4n'ln\n\'IJ\J(l/W'.\lfnutffo,n1t1"tl'1t1fl1'll.nDu,n3.19111J 
iwna\4 ~,1t1rnin11iJn11111~'lll,RUW"i,ilM1t1~1,i\~n1,11nftfll.J'lfo 

· i'11•lL1tJ\4W1uhu,h\~1tu:mi,,&1.n'4 30 i'u \t'urt,rn91\ii'1JL1o., · 

\'1111"flt11,ihm11 1i:un1ft~1,h~il\\m1 

. r\01utJ91n,nh,~flo-.1 
"1uRll1mov 

· ~U'l!"U1"1,i1in ~v~10 . 

.t,u,urn,11,1 

,1u1.ha:wrn~ ~-\'u~vi~ou 

• m'tn, \ \.\00'3U1'1\111t1 

10'1\1U\I (JU~ 2) · 

6.-fii~;fu'";;;:;;·.;;·i')'A fu\~·;u;~,n\N\Ul1fl'II\IRIJW"'" . ------·-·.,..-;-r:-
• 1'"1l4Ui'"1'lb M\Jn 11 

··--·-·--·------·-·-·- I ----··1·----·-- -··-... ---~-· • rlo,uiJM11mLv.tliN 50,ooo - u-;in. L1'\UMrtt,fllll 

thnnrn 60,000 U,\'\/t'.J ~"l'Ai1J11\<l'-'n~n,,\"~IJ'll\l~D~\mM\u~ 
rn u\i ffH r\1n\Ji1u,'11 fWl rnmmJ n11t11f!'¥\lffUi~ U 

thutnlonfN 

• 1u,nnfow1J1Rr v.~~ 1 o 
~'llJCINO'll'H 

mwl'.J 

--~------·-;r-··•·-•---- --·-
a. {91yhfJw""""'IYiiijcUnu,n1.1tft•Nn11 lt\'"n ~IJ1Ulft'IIU1,m\lU911 · -ifl, 1rua'\l~lt1,.,,,,- · nomtJ,m-11th\;n;~-, I · lJ~n. 1~ii0.)1J1T,flfl 

,do~ nui:11a1mnh\Ytfitl-l l\ft~~Jtit11ou H1J1\1mtf1""",i"~ 
lm,1n11'11eU,11mfltnimn'lf\J\'1"ttl'tt1,t.1 lid'11ffhrioMfJt1n11 

· -=m\~Oov 

~.2 ~1lfl1VfD',\'lal'U11D'1 

' t.httl'l!I'\.\ 

1. hfftl-,nH~,ut:1,11:1-ui,,,.'tlmrt'll&•1un t~u,,,,n,11" I · h-,MU"l\J'lftYlfH,umi" I . no,nt!lln1nhndjo~ 
,)\JlhZJJ"llllLi1no•'1~ th1~ 70,0CO u:m \"\'D"L11nvet'tln ') ti 
OlftOtl EJ')tl'h;m\41Ytl1· ~~II\ ,l\ \tin,nTJaJn1tlf1'l1t1m11;1('111l'lfi'lltN 

11J'JI" 'II o-nuhu~1\Uf1 D11 nurJfll•ovtnlLflu~i" ~ltl1'101t. J4if' 

n11u,~1,ft1n,1n O-f '11'~ \ M'\tl'.l ,t.lt1'1Nnai:lrn,~1 oull ,mnJntl'ftfl 
n1a.i~t1&nl\~!f~\lJ'l"llft~n·m"MGo•uirh\\1'tl 

~u~ ....,. ... ~ 

ft4'41ll ............ ~ ... : ... ~ .................... ,. ......... ,,. .. .....-~-·••., -...,... .. . 

(\l1uaiu11i'• . 11,iultttn11) ;::, •Ji: ,.:( 
" "f ,., ,, I.ft• 

u1!hl ·1Mlffl'l1,,11, ~10fl .... :_.._.,..,.;.11/' . ·11
' _"lt"J. 

•........ If/ (W V -···' ... -'°" ...,,.,,~,.t,,,,,, ...................... ,..,, .. ,,,,,.,..... P Ill 

(Wl~lfU'I f'Wf ionsultina $mJ/u CJ,,ltt{. 
1/1\¥1'1 1 ftDWf•{., L•llf'llf 4\tl't, ' · 

i'nfl 14 a.,,m,u 2566 ......................... ,. ....................... . 

70,000 

1.J'ltt,1'.I 

• \J~)n. ·1~flO,)Jn'llff11 



I .. ·',· ~ J, t -'1 I .JI ·- ]·· 1: _ . J JI -- _ J -' 1, --· J ; I -· . J J I _ J J I _ . J I I . J J I -· . J J l - . I J I - J .I I 1 - • l J l .. I I I - .l J ! 1 .. ... , - . -- 1· l l \ \ \ l \ \ \ ~ I 
11 \ 1

1 
• \ i1 - I · - I··· · I· · ·· -···· · ···· ····- I ..... - •···· · . ..... l -···· ~--- .,,.-, _ \,. 1 

011111lfl 1 ,2 i.J'lfl 'H11iUO.Jf1 ~ ~Ul::LLrii'll~Hl 07::YllJi'1 H 1fltl f)IJ 1 Wlt U::~9liUaJ011n1l V.ij 0-l (fi o) 

mrn nntJ ~-rn iflfl 1> 3-1 

4.3 01iJ10¾1aYu mu: 

\II TlN U a fl "11\ tJ 

m1111n1,uo.., n'\rnfttun't,zi ~ft nnrtuft4U1flftfla.J I l'ln'l"~ol'll ihim, 

1. Wftn\') qtln, nf tlo.Jn"0"911"\Uff1"'-tflfl Cl \-Knu,n\'n-i," ,~'U IU::~ • Yi1l'nflWUQ.,, lt1Hn'1'T 

tlfiu~..,,ltotjl"~"~v.\l'1 rn~ M U.fl:: t H hl-f\" \\\, fl.t1..,¥i o ~1t'lt 'lnt1\1 

\\Ul'ltlH.111Uftnu-mt'1'l\' ~,i~ Jl'1tJt1\lt4n fl~0\'4 ',Ul'rn\11nu Utlt 

10-nmthnu 1~\4ttn 

·' ijr.,1iJ, 

nua:1i ft'l~'l 1ihirl11 I nJtl ,aia.i1 m 

• rio"\tJ.m1nh1viOo-i 

J l I 
,' 

2, ft1\lffln11t111~'flln"ll'f\ll\&n-01'"no,lWU'lii1~1" t.iumnencumft.Jo.lA · vnt'n•nwvo,1lt1Hn11 . . flROflD'l~tlnn,1-4 .......... - -~·-·-·--··-,---·--"- ----~- ---~-- ------·· ·r·~·-·-·--··-"--·-··-.. -· ··-·-·---·-·-~--r---···~·-----·-·•·"'·-··· 1,soo • -u~m. udla-3rt'flfltl 
\\Ri011911'Wfflll1tlll"l'WUfl91\l10ij.,.llU .\ vhn0\m'll111'lftftn'I0'1 t 'If\ f)Ot)\4 Ufl1 

,60'1ol'u utm~u,ra~ai"J1ll&hMi'uuJ,uu1fluu~:"11m,1fl11ih1 i · 

Ui'Yl/flll 

lt1Hn119io'ltJ 
;:·~t1t\ithu~~t11n1·1t"1~u,utfi"ft"''1'1ROIJU,\1Nl;flrn0ML~iu;;r.-·"\,;\;~~tm.Jn'l'J -

t Hlalf. ",io-i t,m n,·., 1 ~ o W,0\.\U u1m-, ritrnn~1~0tl'fi'11w111H 

vnfn-11\1 
4,4 U1~19\fll'H191~ llftl, 

~~niun·m 

t ~'\"\\fl1'JUQntl'1,1\iJ't~\t1\1'~~1JU1'1fl\l~\I 1u11:U,1-,:mft11-1\\11'11t1 

h~\1'"1hhhl1'UfNl~o,rJ\\U\l1\JtlU4l1fll<lun,vmnmnh\Vln(hl 
,04lm,m,1 

• tfl,1m("fl{fl'l''1n'l'I 

Ill.• 

, . I 'f\YI~- . ·· •~••"'' 4lt, 'I~~~•'• . 
· r '-'.;x.1 §:'4tt l • • i" .-.-- .... ~ .. ,,.) .... ftf~'llJ ...... ,., .. ,,,utt1un• .. ••• .. 1100111u,,,,..., .... ~•••'u•~ ,•~ ..,, "" 

<""""irn·k q~11a~iq•> ~~. ~ ,.. . • . .': ~./ 
ul_thl 1\olflem,,1111 iilft •~., "~ . .• ·· ~: -

· .... 

-r•'· 

~'(\~O /1'16,\1~, 

,1 •6 w · ,i,'$11) - • 
"4\41lJ, .... ,.\l,l" ..... ., .... , ... ,,,,, ............. , ...... (~_tf .1 :::::t 

_· (Wl~lft11 4~.,/) 
U,lffl • ~ewKai-1 1Hfll" ,,.tt1 

,-----------7·- ,-.,~-------·--·-··-·-
• rlo"1tJfln1nhmflo" • I • utn. n-,Oo-iu11,fle1 

• rio"10G1n'l1-,..,,,,,,no.J • u,n. \v.Slo111111lAfl 

i~fl ....... !.~ .. ~~~~~.~.?~~~............. .. fu10~41w1u11\l', ....... ... ~.~.L~? ............ . 



C: -..- s: 
~~ 
:i ~ ,.,,. ,= 

2 ~ .. 
~ ... "i i" ~ ! . r 
• J' E ........ 
,t -i f ~ ,t..._ : 

I ~-, ..,:,-·,-·· 
.r __ ~ .J .... · ~ 

~ .. ... 

·: 

I 
. I 

I 

i 
i 

! 

i 
-l 
l 

1 
..J 
:::! . 
e 
..J 
:::, .., 
:a 

l 
! . ' 
I 
I 

Co 
C: 
~ ... 
tt 
~ 
.J 

:2 

.::::- ---

L 

\.... 

,_ 

,..__ .... 

--

l::: 

,..__ 



LJ; .. 

. ,.---
c= ! 
•I 
?l 
_ i 
::S:i 
z::ai 
c,i 

;! 
~f 
:5l • ~1 

• I 

l 

C I 
c: l •• :, i 

tll ; 
::s 
3 . 
,i, . 

I 

:e 
::zi 
:, 
~ 

" :$ 
~ 
21-
<--:; 
:Sl 
~~ 
~ 

$ 
....l 

""' ..) 
<:. 
.:$1. 
..... . 
~ 

t= 
..) 

:S ,_,. 
::, 
..:, ..,, 
c::s 
C) 

~ =, :: 

------

-- --
'--

'-

I_.,... 

'---

-=---

L.. 

\.,-

-=--

£ .r 
.r 
,·,;a.':11."•' --

~ .::;:;::-

'-­--



I I 
I 

I I . I 
! l l I i 

I ! l 

i I 
.a ! 

t: I t:: • 
4J I ~i 
::, ?j •; 

Ji .... i 

z=,. ti c:, 
~ 

~ t ~! ~, ::!sl :la ! 
,z I 21 
t I 

. ! 
:S t 

ii .., ' ..c ! 
5-j 
tt • 
::$ I 
~i 
~I 
.... I 

! 

. j 

I 
- l ._ l 
d ! 
::, ' • I 
.- I ::· !:al 
Ct 
"" ~ 
~ 
:Sl 
!2> 

\ 
i 
I 
I 

\ 

II ..E; 
c.' 
~ f 
:::$ 1 
..:, l 
~ i 
~l _, I 

j 

l t:: 
~ ! 
? ) 

:: I 
~ ! 

~I ~-, 
!2> i 

I 

A 

~ 

.c::: 
,e, 
? 
ii 
oj 
c,. 
... I 
~ ; 

~! 
!2> j 

..... 
~ 

c:.. 2. ... ,, " « 
Sc .J ~ ~ - e -9- ~ -!=. = ::: 4 

21 -" -~ 
... 
<.-

~ 
:f 

A 
(,> 

% 
!l! 
:;) 
.n 

" :s 
I! -Ct -:3 
~ 

~ 
~ 

- -

._ 

'--;­

'-

'-,-

L 

-- '-

;.... 

'-



. J ) f ..! 
1l - . i, 

1, 'I 

J·/ . 
:, 

J-! 
·1 

'1 

J .. J 
I 
1. 

J- l j ,J! 
71 -- I 

11 11 
j -~I . 

11 
J .I: ., .. 

·11 
} JI I 

I: 
j .I ; I 

11 

fl1'f11l~ 1.3 ~1~1n11ilovn~ \\~rnn\•uF-1C1n1~YllJ~,JLnfliEHJ\l-~'1:;u:;~17ihrn11t-hrnnov (~6) 

J J , , I ,, J.J1 I 
11 

JJ , I -· J.l !I - _ ) .I l l 
lj '; Ii 

J.t, 1 JI JJ I ).J . 
- 1:- 111 rll 1) I 

flt1n1a:t11.1 ft,rn'lfli oN I • ♦l'lfl1n,,.tJu" n1-uuuauffti1urnn11uA" wi,utt!N Cfti1~flfi1,~~n"l1 · 1a:uaa1 e11~1, «"n,, lltJthtai1m Q111 flfltJQ,., 

3. 91m,hm1H'tJ,1:fu,a(11a"i.i\\»u' · _ ______ ,, - - -··•· .,..:.___ ___ _ 
-;;,-1-;,-~~,:;;-~~;•~,-,..T1.1~;'Hufl\flflf\11aJ\~U~\1U\in~\!t91'Jn1'SIJhuh~,,nn,ninM .• u111ntiu~\~;;1n,11J I · ,."fl'c;.;;~,J'J~tl;\4i,;,"_1"__ . _ .. r -~·~-:-;·n~n·11l91A .-·-•~I 

n"'H 'J~flO,)"{~ \~, f'l'IJO "' "iti'um,u ,i4o'llfH'IIUfl'l'llJlftU~'IIJ~ ~otj\nmAu'1f!,.ri'u 

~.2 011"1 i..-W'lfla.l 

d\t1tl4 d'1wm,i.hni.i,rn,m&Hnu\t\',tio""'"~"1u~1u111n11~ ~11nnl'lu 
~Ru1'1l'o->'U1~tl11~flOU0\Jflmtnmm,,u111'11\lRIJ~\41l<4o\n,lmau,ro 
~)'f'lt1luu:hU1n,1'llqal on tJfi1,i1u~111 ltitn11 

: 1:"f~buiuvt~1J"f11ti1) fJntd lH111n,1'1um1i;11::il't11;'tt. ~1r11r. ! · ··\!1 ~rn1111''110"lfl'l"O'l'j' · I -~ "'1R~qU'l~W'l'14Ufl1' 
: 'l\\n11\.u,n\;'1\l~\ \\tm.1 ou'lti·umg~1.11t1nTJ\l11UOd1·Hfl1.,f\1fl I ~l'lfl\l 

~,1'lnfo-10n11\'ll'H111R\~fi11i' \'II". ~:itl1 n·nnnijn,1'11fhm:tl'o~~ · 

•• tl~l'I.JJd'.l~~J'lTlfliwf.::_, 

\J'Yl&HhlltOtl'l,>\'UIN1fl 

;-;~;,.11nhrn~,,11,,nut"\J{f.,,u.u11::\\11,1\\\l'iw.Go~a~h., I . 1it"m"'ll"ft"\\i 
tiJ~uht\'1Ytn1ani1laJll1\l 30 1\t,u1t1,.io'li'1l1J~ lle1::01,,nut-1~uoon 
~u~~"i'u(on,uuon\u,!1-,~Fhuu,\1nnJ1"d1il\l \~it11•u,11;1 

• t1flOflf)'lqun--;;;-;1Jt11- 1 . I -u,n. 1~!to-i~·11,-;;;·-· 

. ,,hl'rn 40 nlt1UJV11floi111J4 lt1un11Jt1ldhmio\\\1'iani'4tnv1i 
,~uoth"ttl\1t\\ 

3. \ ~t11 u~ui~~,-w_n_rn_v_,-,.~-n-\, i\. il\tf,f\u fhl'4'J-i\\.irn~ng\\a,,u,h" \lt1 I :·;nm,Yln" i 
,. . . ~~o0o-Jrl'wffri11fl\ftU.,.1U'IIO.J\mn1~11ni1~fl1.UJ\01'UllrlJ041l\\ 

---•-1•--·-· --- - ... - ......... , .......... _ ... 
• ftfofte,q~ttn1uil'ft1 

·4. ~:~:~~:;;1,-,tiJ~·uu.,"v.°d~fJb'ii1u,u>n)lnftf., ,;tfonhn11 f:-,n;j;,-)l-nU_i __ _ ·--•-....-- --·----, 
• ftSDfttnq~1rm\iUft1 

rJ91fl~uuit\'1uwi \u\~91'991 
6. \f1t1th\~~n1nl~,\.\tlo-,'j~di,rnu~\~uiien1u;f4n'lnnut4uit" 

1'H\1ft10ft'l4fl" ,e-,,fJ\411111inHB"t&U'llilJ1\\i,&IWft11~\nf~~V'1 
tt,urt1l\\lJ1:u.ia.d~~,,an 00.00.11.00 wrAm 

. t.A1imi"~lft~,;;-- /-:-;;;;.,o,q1.htm\4J;, 
LUlib.itaJt" 

:..~i,"' .. r, t•'[,;~r-1( . . .-,,-~!tl +~ ~-~.«. 
· -.-~ . ..,,-~,_,~ . . 

', - MJiv·-~:.• ~• • ••u"\11 ... .. .............. , .... ';f;;;; ................ ........ ........... ~....... • •• ••"1u .... . 
(1'1ur11vi'4 ~~uan•~~l · ; ,:, ··t-:, ~ ~ · ;· ~f · f'1111Mu, 4"1,1,,Consru#tlJ SenJiu (,o.,r ~1, 
v\i,i udJu•n1l111, 41nt1 "~''" n :· · • ":i,~ U,l¥ri 'l ,.,wr,i• 1-.ell11 4.,ll'ti • · . 

. '' •, .,, ·,,' (•I I•• .~ 

iu4 ...... ~.~ .. ~~~.~~ .. ~~!! ............. .. 

. u,n. n~tlo-a1n1ifft1 

'l<' 

· \J,n, lJ\0&4111,flft __ , 

___ .,..._ ·---· 
- wtn. n1tJ04ri,itrn 

~ ' ,. 



.1 
l 

C: 
<I!) 
::, 

5< '"E 
J: .d 
c:! i:: 

~~ S< 
:::, ;: 

::et 
~ 

I 

_,_ 

...,.. 

i.... 

' '--.... 

..,... 

-=--

L 

·~ 

..... 
-=---



"i-< 
"{"-~· ::21) 
: '-
; ':$ : .., 
f~ 
'N 
: 0\ 
: 01 1 0, 

-1 

C: 
dJ 
? 

s 
:z 
e 
9 
Cl 
.J 

..t:: 
c:.. 
~ 
Ct 

3 :: 
;<1 
~' 

t: 
d 
::3 -$ 

i 
i 

t:l 
c:, .. 
Cl I .... 
... I 
.... I 

~I 
i . 

i 
I 

J 

.j 

... 
tt 
e 
tt 
:i 
s ..., 
:9. ..., 
~ 
~ 
::::::, 
..) ... 

?: 
..) 

:S ... 
:, 
...) ... 
a 

- · 

I 

'-,. 

_;:_:--- ~ 

\.. _ .. __ _ 

-=---

-=-

-==-

:.._ 



... ,.. 
ls 
:S C - ~ 6, ,: 
2 :t 
:! - : .... 9 : ?'-
'i(' c: 1.., 

I
:. ii ? ~..::,: y 
~ ~ . . 

""' · .. ·~- .... 
r . _J!\.1 
!· 

?;· 
:•, ..... ~: 

~ .. .. -:~ 

....... 

..a --
'9 s ... 
;:e -
~c 
!"--: ~ 
9 

: . 

.1 
l 
i 

c:. ... 
tt 

~ 
~ 
..) 

~ 
s ...... 

s 
..J ..,, 
..J 
,:;. 
:SL 

'--

'--

i.. 

....... 
· ·- .... 

\. 

-·---

c..,.. 
'-

'-­
l. 

'-

\..... 
'-

t: 

- i 



j J 
- I 

t 
I 
'I 

J .J - _l .. J J _,\ -- J .J, -·- J JI IJ ~J iJ JJ jJ J J . 
_IJ '1 .I --~ - \ -- - - l -. -- - ~ - . ~ - . 'l -- 1

11 -
' ·1 . : •I I lj :! :, 'I •I 'I 

,J ,,, ~ 11 

<JI') 1'1'1fl 2 1.J'l qi1 n'l1flfltl'l 1-1m 1-;i ~fJ\J~~ n 1tnu ~-rn-1 t11iHHJ 

•lmn,n~,rn') ~ iot.J 

1, 9l"4n1Yi 01 fl'l~ 

i a fl'l1fl,i91'l»~ 1') V i!Ql.J 

• \tltfl1o-3tlo High Volume Air Sampl$r 911W1t1tlla11m~i1 

citao,3u,i1¼tifJV,f"..,'"''"u11u1mfl (TSP} ucu:t.Aam"tl" 
Rtfl0'1'11WWl\ftnn11 10 'IJf\10\.4 (PM-10) L~u\,umJ 24 

i1fo-3 ltl\41tUt\1111 31\\9\oit'le~ \wll1"£un11111~1111 
-0;'1'odlr\~111·nm·n1t\tl'llftn ~H'lt~91U\4flm'lm'ft"1!ilim, 
·1J'h1n1ti'"flrhm1t1n1i',mt1::t1iL1m·lt1t:11ou. 1 

« n,\.\floh1{l\.\ m, 

. i,w-m 3 1n-n~ lfiuri Qj'"Jtln 3 

1. U'l\U'.hUfN 

2. t 'H\ltJlLU11wu1in 

3. hlltaJ~",JIHlflH01'J 

. - JJ ., I.I 
. ·I J) :-

i, " 

'ltfl~~ 1 ft1\lfttfl'l'1N'1 

h. n1, 91.nv-r l1l 

i1 

• r\wi"qi\ii•hnTff\l'l'll1fl 
t'Ja:: 2 Af~ ftO \"41t,.n~O\l 
Vi'1ltfl1fllJ LLft~\",h-1,~f)\4 

~cnmj 

J l _I J i , J J ' f,· 
··::, ''1 ~ 

~,-:., .. . ... o/~ 

-,uu,a:~1m 

36,000 U1Wflf,). 

•"'II 
·~11rf..:,•. ~-

",t-~, 

J J I 
I\ 

l I 

~:- ~C9)\JLAU" n'IY\ft104U-;.1fl't~i'tiL\ltJ" (Sound Level Meter) fl't1~'lfl I . ~1"1" 3 R.t1"1~ 
1
lfiL1ri ~"aufl 3 

nt11JLfftm~~t1l'14fl"I\J 24 i'1t1-1" (1.eq 24 hre,) "i\na:cnu 1. U"l"iJ1Ufl~ 
-:--r\11rn~\\-\1hn11t111'1!19l_, · 13,600 \J1Wflf~ I. u~n. n~~!1"1J1T'lt11 

t'.l11t 2 flf., io lw1hnh" 

3 , . U 1.J c1\HU:l fl Ell~ 

4;· ttmn'ln~1 

LftU"U~~~ (Lmax) LfhntUtL'Ul'l 31\\titniioo \"'h~~n 2. lm'fo"tl',,mnRn 
n1,t1,'Wlfl~l:t\ ooflfi~n,•nm111::LOt19." u,11:•t1u"fin 3. l ," l1Uhnio~l111-1n1-r 
1'1/l'IVH\1 tlflfUJ1J,\ 1 l\4'"~1-hn11c,intitH\IU:U,,1 m 

\91tJ'Hl1J 

H'lflf;~oi~u1oi"«t\flo" (Vibration Meter) thn11 I · hw>" t wma \t\'uri ftllJUfl 3 

9ln'll19lthfl11ll\~10'tmfl (Parllcle Vctlocl\y) fl1fl1'H.Ja• 

(frequency) ~,mT11{t1 (Cleplacemen\) \\tltU'JOOto-imfl 
(Air Preesure) ,1nmnt,Ofli"i.fk>mM\\'11MOeolt11om1 

1. 1n,u1 own1tQ11fou'.hut1.a 

ffloov\ml'Liu-1~1191 

vu11Yn1flu \Ult\w1ho,ifaL 
~ll'lfl~ 

, • r\1~m91\\f,hn,19111,1fl 
D11t 2 flf~ fie \wil1•n'o" 
rtq1m1m.i ILllt\wdio,i\1.m 

ll~fl" 

. L~Ufl18thi,f, \AQ\l'l\u'\tt111a:'4°K'lfA~~,,nr, lo\'urf , • 
m1a.1\rJM1V1,f11-4 (pH) m1u-qlt (Turt>ldlty) u\anC1Lt1::nou 

,A-,a" '4'\-l.l'l14 2 «mU ll1,n ·- . ,1,"""tM,-hn,.,t11~11fl 

t 
1w1"ft8Ufl•l\•UJfl (TOlal Suspended 8ollde) ulanmt1a:nm~ 
fttt11uJ-a•,uJfl (Total Olaeolved· Solld8) t111un-n:linf ,1111u,i 

(To~al Hardness) ~~. :,, ~I~. .~ A_nnTYTf.n.i1111-1t1 (Total Iron) 

t1t:n1 {l.ead) ""~,i~~'u ~le) 

_ _.,..,.. .... 

1, t.lolnfltnflll'llo4lm,1m1 flat 2 t1f.1 Ae \1",J'Nl~ou 

-2. JfwLwihiqi <f1'4flfl.oia:1""n l'f(lttn1flu 1uw\w1h•lieu . 
,au,1\tl' 

• '1',\4'1'" tl\11\1 nrnil \tun 
1. '1'1u-it1,nu1141J,ut1.J 

~tnflaJ 

-,--·M.. • · ,.,.,, .. -.-1•1;;,· ~ • .~ •• ''!" ~-· 
, ___,,,,...,... ' • t\ . .,·~ <-~ .• _ .. ,,... w ,, 'ti> 

6,000 U'lfl/ft1.J • u~n. LY\D&lltr.lflllc 
, . 
• 

• 13,600 U'lt'l/fl'f" . u~n. i111Gsn11'lfic:1 

.,., I J>¥•- . -~ . . .. A 1 ' ~f 
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