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~l'U 'Ylff\91~1'U \91 fl! Ul'.J.:Jl'l1'Utl 'Utl .:i 1 m .:i fll 'j 'l 'U 'lf1.:J~ Nl'U lJl ,l'U o.:i,l 'il~'U'U 

d Q ,/ ~ 'J)ct. I ~ l O Q.I ,let, ~ 
llli l'.J'Ul 'Vl l'.J'lJ i:-Jll fll ':i \91 ':i 1'il11fl ':i 1 ~11tJW fll'W'U 7 'l\9lfl'U 'ill fl'Utl'U l\9l'U fll'U flfl .:J~11 'U fl 1 

'1-u 'lf1.:J~ Nl'U lJ l 'il'U i'i.:itl 'il~'U'U 
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' <:t 
1J'Yl'YI 1 

0 

1J'Yl'Ul 

1.1 fl1Uuihn.n6U0~fll'Ji~nl'Jlf.1~1U 

1~t1.:i'il1fltt'1.:i~uri1u111n~ 1.11tufl.mmft'Pl i'V1iu 1~~11uuii'ilmrnm1l'\'1mi'.lt1.:iu'i'i1u 

Q'P1ftll1mrn'lfU~'H'Wtj'W l~tlQ'Plflll1mrnn~'lflf1.:i 1.h~'Vll'WU'Pl'im'll~ 30736/ 16293 iimQ 12 iJ tl'ui.:iu~1'W~ 
j/ I I 'J/ 

28 ir.:imm.1 2560 1m~irmnQ1u'Vi 27 ir.:immi 2572 91.:imv1-1rl'.:im1~11uu.:i1'W'lltl.:J 1m.:im1i1m'ilnt11tt'1ii~ 

fHl m ~'Vl'IJ~tl ~ .:JI! 1~am..1m tJ'W tl fl l ~ i.:it!u vrn 1 m .:i fll'j 'il~'fi' tl.:Jufimi'Pl ll.JlJl'Pl'ifll'i i1t1.:i fl'Wll'1~11n'i 'll 

H'1fl'i ~'Vl'IJ~ .:i111~am..1 U'1~fll'j~~'Pllll'Pl'i1'ilfttl'UfJiUfll'Vl~ .:JU 1~am..1 1 ~tJlltl'IJl1lJltJ1tt'u'hi'Vl lll~.:J l~'W 11 

'itl'WtlYm'l ml'W"lf'1U'Vlmi' ,Jlfl~ ~.:i1rluu11i'Vl~llimll'Vll.:J~l'W~.:Jl!1~atllJ 1rl'W~'l1~l'll'iltJ.:Jl'WH'1fll'iUDmi 

'PlllllJl'Pl'i f1111fo.:Jfl'Wl1" ~11ff'l 'lJ f-1'1 m ~ 'V1 'LI~ .:JU 1~~tlll II '1 ~ fl 11 ~~'Pl 11.J'Pl 'i 1'ilfttl'UfJtl! fll'Vl~ .:JI! 1~~tl lli.:J fl~11 
., 

1 ft'Wtl~tl m llQ'Pl m1-1 m 1 ll';i'W 1 1u1m~ m 1 m i'.lt1.:iu i 11'1~ rl1tl' fl.:Jl'W 'W 1vm mm~ UH'W 'Vli''VI mm 1i 111.J'lf1~1m~ 

~ .:iu 1~~v1.J11'1~1-1,l 1v.:i1u~1~v1.,Yv.:i 1~i'um1m.i flflf .:i 

'i ltJ.:Jl'Wf-1'1 fll'i U fiu1J'Pl 11.JlJl'Pl'i fll'i if v.:ifl'Wll'1~Un't 'lJ f-1'1 m~'Vl'IJ ~ .:JU 1~aVlJ 11'1~ fll'i ~~'Pl 1lJ 

<p)'j 1'ilfttl'UfJiUfll'Vl~ .:JU 1~~tlll 1 m .:i f11'il'l ,mi'.lv.:iuftt'W Q'Pl m11m 'j ll 'lf'U~'H 'U ~'W l~tl Q'Pl ftl'li m 'j :IJ nvftf 1-:J 

U'i ~'Vll'WU'Pl'i m'll~ 30736/16293 'lltl.:Jtt'l.:J~'W ff1'W111 n~ 1 .11tJ.lfl. fltl'W ft'Pli'fli'W '11~l'll'Plllllll'Pl'if11'ii1tl.:Jfl'WU'1~ 

~ ~ 91 Q ~ 9/ .do ')' o a., 

u fl 1 'll Ht'! m ~'Vl'IJ ft .:i 111~ tlV ll u '1 ~ mm m rn ~ 'Pl ll.l'Pl 11 'il ftvu i:-.1'1 m ~ 'Vl'IJ ft .:iu 1~ '1V ll'Vl m 1-1 u ~ 1 ~ vmu fl.:J 1u 

'W ltJ'UltJll'1~UH'W'Vli''Vltllfl'i1i'i ';il.J'lfl~lm~~ .:i111~atl1.J 'Plllll1tl'.:Jfftl~ 'Vlft I 009.2/633 '1.:J1'W~ 21 1.Jfl'jlflll 2557 

I., 
1.2.1 innuii~~ut1~6Uu1~6U0~ 1 fl'J~fll'J 

U'i ~'Vll'WU'Pl'i UU'1.:Jtlu11flt)tl~i'WUH'W ~1JlJU'i~l'Vlff lJl\?l'ilff1'W 1 :50,000 'lJt).:Jfl'jlJUH'W~'Vlm'i 

rl1im1~ L7018 1n1.:i~ 4742 III ' IV 11'1~ 4642 I 1~tltl~'i~l111.:Jlir''Wfl1~11'W1i.:i~ 445-447 'Pl~1'Wtltlfl 11'1~ 

'11.:Jl11~'Pllfl fl'itl'Ufl'Jll 
I I 9/ I 

gJ Q d ~ 4 Q.J f I d o l o I 

lft'Wflrnll'W 1'Wtl'W'Vl 1852- 1853 l'n'Wtl C)f.:J'Pl.:Jtltll1ll'Vl 4 'Pll'IJ'1'VllftltJ'11~ tlllfltlllllfttl~ 
"' "' 

.d' .d Ii] I .d 
'Vl'W'VlU'i~lJltu 156-2-17 l'i (lU'Vl 1-1) 

'.II ' .d' .d 'l' 
fll'iflll'Wlfllll'lJ 1 ey'Vl'W 'V1 Im .:J fll'i 

"> Ii] j/ I ', 1 j/ j/ ,/ o, 

ftllJl'itll~'W'VlN l~tltll.:Jft~~1fl l~tl 'lflfl'W'Vll.:J'itW'W'Pl'illfl'Pl1 

t:i11.flv1i'.lt1.:i'Pl1fl lU'Pllll'Vll.:Jl1'11.:i1-1mtim'll I 05 (t:i11.flt111:i.lftv~ tmllllltJ) 1rlm~ti~'Vl1.:iu1~mtu 4 iifo11.J'Pl'i 
' ., 

'.II d '.II ' Ii]" I '.II ' '.II ., d " I "''l' ., 1 '.II 11'111Wfl'lJ 11'Vl'Ul'Wllll'Pll 1 11J'Pl 11.J'Vll.:J'Ul'Wllll'Pl 11-'Ul'W 1-:J'Pl ~ !fl tJ'U 'i ~tJ~'Vll.:Ju'i ~lJltu 2 fl 1 '111.J'Pl 'i 'ill fl'W'W 'If 

'J) gJ Cl.I d Q .d Q t:S .d :, ~ d,- d 
1ftu'Vl1.:imu1.:i'Pl~lfltJ'W ~tltJ~'W 'il 1~tJ~'Vl1.:iu1~mw 4 fl 1'11:1.J'Pl'i 'il~fl.:J'Vl'Pl.:J'Vl'W'Vl Im .:i m1 (lU'Vl 1-1) 
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- iufitA-mm 
1.ht 'Yl1U'Ufl ':iil 30794/15994 

U':it 't11U'Ufl':iil 30672/15261 

0 U':it't11U'Ufl':iil 28202/14896 

- U':i t 'Yl1U'Ufl1i1 30745/ 15502 

l!l hit,Hiwna~tf'l1~01, 

gl5/i.'l1U.LA./l' l • l 



V V • • u q u u 
H141fU1T1u11mfil 1.110.m. nnurr1>1rn,-u 

~ct O ~ 

1 ti f)l 'j 'Yll l'Yi ii tl-:J 

m'.i '¥i1m ihMu '.i'n'U ~\91t'l'l'l1 m '.i lJ'lf'WIPl tt'Wtj'W 1~0~\91 m'l1 mm n-enrh~ 1 \PlfJTimi1v-:im'IJ \91 f!V\Pl 

-en~ iflHf11'.i"I f11'.il~'Um1'1mi1v-:i'il ~~ll'W'Uf11rn~\91U'.ill'IJ'IJ'\T'U'Li'U l\Pl (Benching method) ilPlfJf11n1\Pl'illf1'1.J'Ufl-:J 

ri 1-:J'Vlfo:IJtl'IJ'\JfJlfJ''U ~'¥i1m i1o.:i I iJ i \PlfJ'.i'tl'IJ '¥i1m i1V.:JU '.i 'n'U 'tl\91 ffl'Yi fl'J'.ilJ'lf'W \Pl'n'UlJ 'U l~'tl'tl\91 ffl'Yi f1'J '.ilJf1Vfff l.:J . " . ,, ,, 
1 \Pl fJ'il ~~ ll'W 'U f)l'j'IJ fJlfJl'l1llJf111.:J'IJV.:J'l1'W 1 Bench U~1l~'U'l1'W 1mi'.lv.:i i iJmlJ'Vlfl'Vll.:Jfl f)fl''j; 1'111:IJff .:JU~ fl~'U'U 

" " 
g} _a \IJ IG) j,/ ~ j,/ I t 9/ "' I 9/ t Q.I 9) t QJ \IJ 

'n'Ult'Y!lJ'tl.:J llJ l'nt,'.:Jlf1'U 10 llJ\91 '.i fl1llJf111.:J'IJ'tl.:JU\91fl ~'IJ'Uf111.:J llJ'U'tlfJf111 10 llJ\91'.i 1'111:IJ'lf'U'n'Ul'IJ'U'IJ'U !\Pl 

. I "" 1 .., y y "' (Bench Slope) un mw 80 V.:Jfll tl.:J 90 V.:Jfll \PlfJl'l1'1.JfJlJl'l11lJfll\Pl'lf'UtJ'IPl'VllfJ (Overall slope) 'IJV.:J'n'Ult'Y!lJV.:J 

11-itfi'U f111 45 'tl.:Jfll 

, y .., "' 
fll'j '111~Q'i::: llJ~ 

m'.ii~1 \91tJ'.i ~1111P11~v.:i1'U'iwimmi1v.:i iJ'.i ~f1V'I.Jl1fJ m'.ii1P1t1'W'W m'.iilPl i'IJIPI 1~viJ·fomnw 

,l .d 1 9 ,, "' Q O Q ,, ' ti 
'Vl'U'Vl \PlfJ 1'lf'.itll'ill~'.i~ 'IJ'IJ 1g\Pl '.i'tl flf1 (Hydraulic crawler drill) 'Vllf11 '.i l'ill~p ~l'IJ\Pl 'IJ'Ul\Pl!ff'Urll'Ul!)''UfJf1fll.:JJl'ill~ 

el a., .::::ii , .d61 ii c::: ~ .::::ii c:ii .::::ii "I 1f1 t1 ~ .c:::S Q./ Q,I 

3 'U1 1\91t:) '.i~l'IJ\Plff1'U'Vl l'lfttl'U Primer fl'tl \Pl'U'.i ~l'IJ\Pl'lf'U\Pl 1\Pl'Ul llJ\91 (Dynamite) 'n'.i'tl'tllJfl'lf'U (Emulsion) Ufl~ 

uniJi'V'l~l rlrnf'IJ Column Charge ,~~fJU'tllJ ilJl'UfJl.Jl'Ul\91'.i'VlHfflJtlllJ'U~lC)ff! (AN-FO) tl\91'.ilff1'U 94 : 6 ilPlfJ 
,, 

'Wl'l1'Uf1 
y • J ,r .,; .,. y 

m'.i 'l 'lf1\91tJ '.i ~1 u1P11viv.:i1'UH~\91u 1 -n'W~\91 ffl'n m'.i lJ'lf'U IPl'n'U ~'U mvmm'.i t1'1JfJlfJ'Y-l'U 'Vim 11ru 'n'U 1 

mi'.lv.:i i11iil'W~'.il'I.Jf117.:J'VlV~fflmrn'\.l11fliv.:i1'il1~u'IJ'IJ'U'I.Jlfl~V'Ul1fJfllJ (Air track) ~'UiiJ'Vi1.:i1'Uil 'il~ 

~ll'U'Uf11rnft\91 \91llJJ1JU'IJ'I.Jf11rnn~'.i ~l1J\Pl (Pattern of drilling) 1\91t:)'.i~IU\Plff1'U~Ht~'U Primer ft'tl ~'U'.i~l1J\Pl 

'lf'U\Pll\Pl'UlllJ~ (Dynamite) 'n~V011fl'lf'U (Emulsion) 1m~uniJi'V'l~11l.:J'tt1~ri1.:i (Delay) rlrnf'IJ Column Charge 

,~~fJl!VlJ ilJl'UfJlJl'Ul\91'.i'Vl HfflJtlllJ'U~l'lffl (AN-FO) tl91'.ilff1'U 94: 6 ilPlfJtll'tt'Uf) 

I I 

fll'ill~-:JU'i 

-n'W i Maj~H~\91 il,11f1m'.i'Vi1mi'.lv.:i i1P1t1f11'.i'.i ~1u1P1~ii'IJ'W 7\Pl'VlVmm~ mmrn~1'UiJ1f11:iJ-n'W 

ri1irn1rn il 'il~'VlfJVt1ri11~fJ.:i i1P1mt1fJ'U~'IJ'.i'.ilJf1 iiJ'Vi1mrn1P1f1ofJ~i '.i.:i 1:iJ-n'U 'Uo.:i111.:i,!mh'W~lt1\Pl 1.1w.1fl . 

flV'Uff\91 f fl'lf'U ('U'il~'Li'U n1".:i~11il'U mrnf 1.:i 1 '.i .:i 1:i.ltt'U) v~'l'Wt'IJ\91i'U~iJ'.i~'Vll'U'Li\91rn~ nwm.:il1'UvirY 

\91 ~1'U\91f1111.:J'tl'tlf1!1JiJ '.i~ lJlW 500 llJ\,l'.i 

fll'i i.ftJ1 iu fll'i'flll'Ylffo-:i 

i:iJlim'.ii~J1i'Wm'.il'i1mi'.lv.:i 1-rl fJ.:iu~ii m '.i 'l ~J 1u IPl'Vl '.i lJ\91 llJt it'u m.:i ri11~fJ.:i i 'Wl'IJ\911 '1'1 i'.lv.:iu -i 
~ _3{ Q.I _'!'/ _11 .d Q ~ jJ I I :.. 

l'Vl'tlUtl.:J fl'U f11 '.i ~.:J fl'.i ~ 'il 1 V'Utl.:J f-J'U fl~tltl.:J'Vllf1\Pl'U'U \91 llJI ff'U '1'11.:J'IJ'U ff .:Jl'Vll'U 'U 
,, 

1 \Pl V'il~U \Pl'Vl rn'\.l l'IJ'U tl'U 'U \'Inf .:i 

'lmh.:i~~l'U'J1lJ'lf'U i1P1t1i11~1P1tlllJfl1 'U fJf111'U1'W~ii~'W\91f1 

I 

1.2.3 io'Hru~on 1iuf1~1.una1u ltrH011 
"f)lJW~f)l'j ,~~~'UfllfJi'U 1 m .:Jf11'jiJ'j ~f)'tJ'I.Jl1t1iu~1il1P1'¥i1mi'.lti.:i ~l~'I.Jfl'tl.:JliJ~of)~'U uvi fl 

\91 ~f1V'U ~1~'1.Jf10.:iu1 rl1tl'f1.:i1'U tflio.:i'lT.:i h.:i iii-nu h.:iciiolJ h.:it~'IJ1\91tJ'.i ~tiilPl t~'U~'U 
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ffNl/!llr1!1fflflill 1.11!1,lfl.llB!lll'P1111i'II 

1.3 
' " 

fll'j ~ 1rih..1 fll'j ~~'fl llJ'fl '.i'J'ilfftl'l.JflWfll'V'l ff-:JU 1~-a'tllJ n'llll'.i till 'Us! i ~i-:iu . 
m 1 m 1 mn1 tJ m 1 tl ii mi~ rn mm fl wifo-:i nim 1:1::; 11 li1 'UN 1:1 m::; n tJ ~ -:i 111 vi n e1 JJ 1 ~w m-:i 

'lJ 11:i 'Vl ~ 'U1 fl'l:l 1 'il:;; 'l'i 1 fl l'Hl 'j 1 'il fftl'l.JU '1::; 'j 1'l.J'.i 11.J .,r tll.J '1 fll'j 'U 6 mi 'fl 11.J lJ 1 \Pl 'j fl 1'J if tl-:J f1'UU '1 ::;u n'i 'U ~ '1 m :;;'V] 'lJ 

~ -:i1rw1-a't1" \Pl 11.J1it1'U i 'IJ'\Jti-:Jm\Pl 1 m1~n111'U~ H 'V'l1t1mf-:i1ff'Utl'Ut!Jl11!m::;-e;i ,Jn-1 rn i'Wm1uijmi \Pltltl~'il'U 

!ff'UtlU'U:;;U'U1'Vl1-:JUti'i'U!!'1:;;~ ll'U 'U fll'J i tl iiJ 
' 

"' "' ii fll'.i~v1m1.Jm1ill:l'tl1JflflUlll'li:l'•m1v11:1e11.J • 
'fl 'J 1'il fftl'l.Jf.!W fl l'V'l ~-:JU 1~-a't11J i, 'U ~ l'U f.!W fl l'V'ltl 1 fllr!'l 'U 'lJ 'J 'J eJ1 fllrt' c:: "' m1m11uc1:;;'Vlfl''V11-:Jt11.J 

Cl, ~ v do .d 
\Plll.JlJ1\Pl'Jfll'J\Pl~\PlllJ\Pl'J1'ilfftl'l.JfJWfll'V'lff-:JU1~'1tllJ'Vlfll'Yl'U~ (\Pll'Jl-:J'Vl 1-1) 

m1 iv1nn,tM1u m-:i'l.J11:i 'Vl~ m fl'l:ll'il:;; io~'l'i111u-:i1iu-ii, m1 uo'l.J~ \Pl 11.Jmm m1 ilt:i-:in'U 

1m::;uti'i '\J~{lfl'j:;;'V]'j_J~ -:JU 1~-a't11.J U'1:;;fll'j~~\PlllJ\Pl'J'J'ilfftlUfJWfll'V'l~-:a11~-a't11.J 'ill'U'J'U 2 fl}-:i;u 1vlml11ff'Utl 

iti rl1tl' fMl'U 'U iurn mm::;u~'U 'Vl'.i 'V'l u1 m 'fi'J 'J 1.J'l/1~1m::; ~ -:i u 1~ -a'mJ fl'JlJf;!\Pl m11 m 'J 1.JJ'U 11uut1::; fll 'J 111 flti-:iu 'i 

Ucl:;;'Yl'U1tl-:Jl'U~l~tl1.,Ytl-:J i~vi'ill'JW 1it1 iiJ 
rl111f uu~'U m1 ~11il m1'U ~ ~\Pl 11.J \Pl 11'il ffti'l.JflW fl rn~ -:iu 1~-a't11.J 1 'W 1 ::;u::;~ 11il 'U m1i1-:iu . 

'V'l . rr. 2567 '\Jti-:J 1 m-:i fll'J 111flt1-:iu'i-n'Wt;i1P1 m11 m rn'llil~-n'W tj'W 1vlt1t;i\Plffl'YI m rnriti ir½' 1-:i ,J1 ::;'V11'U U\Pl 1 m'll~ 

30736/ 16293 '1Jt1-:itt'1-:i,r'Uff1'U'illtl~ 1.11t1.1f1. fltl'Uff\Pl'.ifl'IT'U un-~-:i, n'U\Pll'J 1-:J~ 1-2 
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11N'tlllfJIIUlfl~ 'J, 11tl,lfl.118111l'l'l111i'II 

Vll'H3~ 1-l tY1'U':ilfJU:::ltlfJ v"I VIUJmmm':i~v1VlliJVl'i1fltTel1.JfJW.fll'W~-3111vl~elil 

1 o ~ , t::!rt, t::!rt, t::!rt, cal 4 , v 
'llel-3 tl'i-3 tn':i'Ylll 'Ylil el-311 ':i'YI\HJ Vl1:Yn1 fl"i'n.J'IIU v"l'YIU 1,1 U I 'W el f,!VI 1:Yl'YI fl"i"i)J fl el 1:Y"i 1-3 

'U':i:::nrnumm'll~ 30736/16293'llel..J'HH'Hmhmht1v11.1lfJ.lfl.flelU1:YVl1tiu 

'iltlfll'iVl'nil'lvl 

I. f>l Will 't'Hl lfll fl 

V .. 

2. 'I~vl tJUYtl<I 

V "I 
3. 111.:ia-ua-~mau 

~ 

4. f>JWill'YIU1N1~'U 

6. f>lWill'Yt~'U 

;i vi VI 'n 11 'l vi . .. .. 
ll1'W1'W 3 fft11'W ml 

l. 1 H ili'H'W'IJtl<l~7.:i,!mh'W~7nfl 

1 . 11tl.lfl. fltl'Wff~f l'loii''W 
o OJ de. ~ 

2. ffl'Wf1ff<ICJ.Jll'Wf11 
,I Q,I c,,. 0 I 

3. ij'Wtl'Yt\ill'W11l~ tl11fltllllJfftlfl 

ll<llllfl~lf) . .... 
ll1'W1'W 3 fft11'W fltl 

1. h.:i ili'Hu'IJt1.:i~1.:i,!wf1u~1nr1 

1.11tl.lfl .fltl'W ff~f floii''W 
0 QJ ,le,,. .d 

2. ffl'Wf1ff<ICJ.Jll'Wf11 
,I OJ C,,. 0 I 

3. ij'Wtl'Yt\ill'Wlll~ tl 1UltllllJfftlfl 

11.:it11r1~1n 

~1'W1'W 2 mnu fit) 

. 
V .. V 

vl'll'UVl'nil1vl 

- Total Suspended Particulates 

- PM-10 
d Q 

- fl'J1lJl'j111rl ~'l'lfl'l'l1<1rllJ 

- Leq.24 hr 

- Lmax 

- Peak Particle Velocity 

1. '1Jtl'JJll'UM'US~'l'l1'W1J~'i"l'l 7<1~7'W - Frequency 

'Vlfl~~1'Wtltlf1 'S~'l117<1llii'nt11Jflvi - Peak Displacement 

5 llrl ~ 6 - Peak Vector Sum 

2. Vj'j~'li1~fltltl'H'Wfl1 - Air Pressure . 
f>JWfl1'Yt'i11N1~'W ~1'W1'W 3 mnu fit) - fl'J1lJl~'Wmflllrl~~N 
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' ,:ct 

1J'Yl'YI 3 

' <:\ <:\ 91 
fl l''i ~WI VI l iJ Vl'i 1'il tHl 1J rltlUll 'VHY ~ H 1 ~Ult) iJ 

q 

4 j/ G) 0 I.::,\ 

ft-:J111~HHllJ t'W':i~fJ~~lllJ'Wf11'J 

~-:i1.h~ fltl'l.J~ 1m11 H l 'J1'il1~fJ w fl Tvrn 1 mrr1 'Wm 'J a1 mrr r111:1.J11111rt~'Yirrvrn,rn 'J ~irnthM m-:i J'W ft~rv'iti'W 
~ . ~ 

fJW.flTVfW 1 llft~fJW.flTVi~'W ftllJl'Jflfl1 Ui:-lftfl1'J~~\?11:l.JWl'J1'ilfttl'l.JfJWfl1'Viff .:Jll1~itllJ ,~i-:iil 

3.1 

3.1.1 

fll1~11il1vlflWill'N0lflU11uu11£11fllfl 
~ 

0 ~ 

fll1vll!l.ll.lfll1 

u1li'Vl Ill~-:! l~'Wl1rn'WUr'\.J'Vl rltlWlfftll'Vl'W~ i111~ l11fl1Hl'J1'il1~fJWflWW1fl1ffi'W'l.J'J'JfJ1fl1ff 

WI 1:1.J rlrn'W ~ lJ 1W1 'J !7'W 1 ~fl'ffTw fl-:Jl'Wrltu ~ m 'J lJ fll'J ~ -:i111~it1 :I.JI! 11-:i'lf1~ 1 ~ aiii'lfil ~WI 'J 1'il1~11rt~1r11 t1-:ii'.lt1~ 1 ~ 
~ 

1'W fl1'JWl'J1'il1~ Wlfttl~'il'Wlfifll'J 1nmi1t1d1-:ii-:i~t1, uil 

1) fll'i~'i1il1YIN'I-H1~tltl..'.l'i1ll (TSP) . 
l11fl1'Jln'l.Ji1t1d1-:i 1~aH1r1it1-:i1nui1t1d1.:J'lfU~IIH~~\)'-:J (High Volume Air Sampler)~~ 

i1t1d1-:it17fl1ff~1tr0m7fln~~t11fl1ff 40-60 ftfl'l.J7fff)'WWl~t1'\.Jlvi ~1'\.Jm~~111mt1-:iirmn'1 (Glass Fiber) ln'l.J 
SJ SJ • 

i1t1d1-:i1rl'W11m 24 i1 lll-:J ~ti I i1t1d1-:i fl1'J~~i-:i1r1it1-:i1nui1t1d1-:i~t1-:i~~J--:i1ttfl-:J'il1fli'W~'W 1.5-6.0 1:1.JWl'J 
SJ 

1~a~~~i-:i1r1it1-:iit1-:it1d1'W ~ 1 ri-:i 11lii~-:iu~flft!1n,~t1tllrll'J \)'-:J'l.l-:J tl1m~~111 mt1-:i, ui.:imi:-irt~ W\Jtl-:J 

J 111 ir fl nt1'\.J11rt~11 "'-:i1nu i 1t1 d1-:i 1~t1111J 111 ir fl'U t1-:i ~'W ft~t1t1-:i 'l.J'W fl 'J ~~ 111 fl 'J t1.:i 11rt~111111 lJ 1~ 'Ji 1t1 d1-:i . 
tllfllff~fJW '11 t;1i111rt~rl 11:l.Ji'WlJl~'J f 1'\.J 11i1i.:it11Jrnir fl'Utl-:J~'W rtrnt1-:i1rn~u1 lJl~'Jtll mrr1 Ufll'W 1W 111~ 1 

TSP 1'Wm.baiJrt~flf ll~tl~fl'l.J1fff)llJWl'J (mg/m
3
) W11:l.J:l.J1Wl'J!1'W1fi11rl'J1~l1 US.EPA 802 

2) fll'i~'i1il1Yl~'Ufl~tltl..'.l'll'l-!1Yll!fl (PM-10) 

l11fl1'JIO'l.J'fl1tld7-:i 1~aH1r1it1-:i1nui1t1d1-:it11fl1ff'lfU~IIH~~\)'-:J (High Volume PM-10 Air 

Sampler) ~~m mff~l'W PM-10 Inlet ~1tnlWl'Jl f11 'J~~m mff 40 ~ fl'l.J1fffi~~~t1mvi ~1irnn:~111mt1-:i~l'i1'illfl 

rl1tl'Vl'lf (Quartz) 1nui1t1dvurlimm 24 i1 lll-:J ~ti 1 i1t1d1-:i fl1'J9i~i-:i1r1it1-:i1nui1t1d1.:i~t1-:i~~J-:i'l-n\)'-:J 
'J/ I 'JI I 1 I 

'illfl'V!'W~'W 1.5-6.0 1:1.JWl'J 1~a .. ~vii.:i1r1~t1-:J~t1.:it1di'Wviiri-:i 11liiii'-:iurtflft!1-:i11~t1tllrll'Jft-:i'l.J-:J tl1m~~lllfl'Jtl-:J 
~ cu cu cu 

, ui-:im Hft~l-:J'Utl-:Jtl 1'11'U fl f1tl'Wllft~'l11;i-:iinui 1tl dN l~t1111ilrntl' fl'Utl.:J ~'W ft~tltl.:J'l.J'W m~~lll mt1.:i llft~'l11 

mm~ 'J 'fl 1tl d1.:im fllff~fJW '11 tJ iJ11rt~rl 11:l.Ji'WlJlWl'J jl'W 11i 1'1-:JU 1J 111t! fl'Utl.:J ~'W ft~tltl.:Jllft~u1 lJ 1~ 'J m mrr1 u 

t17'W 1w 111111 lJ 1w ~'W ft~tltl.:J'U'W 1~1~ fl 'l 'W'l1U 1t1iJrt~flf :l.J~tl~ fl'l.Jlfffilll~'J (mg/m
3
) Wl7:l.Jll1~ 'J jl'W 1n11m 7~l1 

US.EPA 076 
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• 161"'n,ri'lllfjOlll1\'lil1fl1fll'U'IJ11fJ1fl1ALbtlt1tlii''IJLaa-3 

St. 'l.l~L'lll!L61tl1ilUL'.i-3LaJi;u1Je1,i Lfl1'3fl1'J ( 04457 58E, 1852112N) 

St 2 'IJ~L1ma1una,3tfiiuih (0445861E, 1853125N) 

Sl 'IJ1L1'1i~'U0\1!il'lnqlil (0446345E, 1849928N) 

- -rfufilft1-:i1111 

,h::m-utl'lil"ri'i 30794/15994 

'U'W't11'1!Ulil'.i~ 30672/15261 

D tl1t't11'1!Ulil'.i~ 28202/14896 

'U1t't11UUC11~ 3 07 45/15 502 

oo L1,3laJilu1Je1-:iTft'Hn1, 

'itHi 3-1 llif 6l'3-J6\Gl'i1-J16\ADU11't'iel1 fl1FIL 1..!'U"fitntnFILLil::'i::lil'ULiitH ., , , 
Ml 11"0 EN\IIKONMt:l'fl' ONS LTANT ·o,, 1,1.'ll. 3-2 gl / 1. 10.U-l./t '3 - l 



1~fl'l'ilfll'j\91'j1'iJ1~l'UU111w~r11~11'il~,~'.ilH·HHl'.i~'l'l'lJ'i,11,n.m 3 mnu ~tl ciu~ 3-1) 

L u1 nw h:i 1JJtt'U'Utl-:J 1m-:im':i (Yin~ 0445758 \91~1'Utltlf1, 1852 112 muti) tielli1-:i'il1n 
" 

~'U~lil~11i!1mi'iti-:i1u'l'l l -:J~l'UVlfl'\91~1'U\91f1 U':i~lJlW 500 llJ\9J'j 

,i::::i. 0 a,., ' c:(a,,. d a,. QJ QJ ~ I I ~ d 
2. m11Wffl'Uf1ff,:j"!Jl1'Uf11 ('Wf1~ 0445861 \91~1'Utltlf1 , 1853125 l'Yl'Utl) tl~l11-:J'illf1'W'U'l'l 

1m-Hm1u'l'l1-:i~1'UV1fl'\91~1'U\91f1ltfl-:imt1ti U':i~mw 800 llJm 

I I ef _d 
3. u1nWl;!'UeJ-W\l.lJ'Ul;\91 (-wti~ 0446345 \91~1'Utltlf1 , 1849928 muti) 

1m-:im':i1uvrn~l'UVlfl'11Pi' U':i~lJlW 1.8 n1mlJ\9J'j 

tl fll11-:J 'ill f1'W'U'l'l 
" 

3 .1.2 f-Hl fl n ~ 11 '\l r ~ rl tlUll 'Vrn l fl l fl hnn 'H.11 fl l fl 
Cl 

,nmH'lf11rn':i1'il1~flWfll'Wtllf11fl'l'Um':ifllf11fl' ~l'U1'U 3 mnu 1rlti1'U~ 24-27 f)lJfll'W'U1i 2567 . . 
' ' d a,.,61 d. .::::i. cf'Gj ..:::I 

lJfff1f11rn':i1'il1~ !'U\911':il-:J'l'l 3- l Ui:l~':ilfl-:Jl'Ur-li:lf11':i1lf1':il~l1 !'Ufllflr-l'U1f1'1'1 2 

Yll':iN~ 3-1 Hi;lfll':iYl':i1{)1YlflWill'V'H>lfllH1'UunmmH1'U1~hnmiimw'Ui 2567 . . 

"' ., ., "' ., fl~fll'lvl'l'J\l'lvl 
tf f.l l'Uvl 'l'Hl'Jvt 'JU't'lvln\l'Jvt 

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

24-25/02/67 0.255 0.098 

25-26/02/67 0.253 0.093 

26-27/02/67 0.247 0.095 
ei. o 0.1 a' a. d 

2. mnwm'Wnff-:J"!ll1'Uf11 24-25/02/67 0.192 0.085 

25-26/02/67 0.193 0.085 

26-27/02/67 0.196 0.088 

24-25/02/67 0.188 0.079 

25-26/02/67 0.195 0.087 

26-27/02/67 0.190 0.086 

mYl':ifl'U 0.330 0.120 

.,; 
nm u1i'l'l 1lJii-:i 1i'U,1':iti'Uuj'mf r1tiwi1:1u'l'l'U~ ~1ti~ , 2567 

mm! rn lll\91 ':i ~l'U ~w n l'Wtl 1 mfl't 'U i.J':i ':i m mfl' 1~LJi11 tJ tJ ':i ~ mfl'r1w~ m ':i lJ f11':i ~ -:iu 1~ ~ti lJll lf-:J'lfl ~ 

'il'UUvi 24 'W.fl'. 2547 
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*mfuir1ud1n"11.11tl.lR.tlBU11'"11flfU 

-• V , ~ V d 
3.1.3 tllUf-Ht fll'iVl'i1'll1~rJWfll'VH>lfllff 'W'U'i'itllfllff!~e)'I,! fJllfll'Vttni 2567 

'illf1H1:lnT:i\91'.i1'il1~f1Wfl1Vlt11mffil!m'HJ1mffil!'li1.:i1lJ~ 24-27 m.1.fll-Wl!li 2567 '17l!1l! 3 fft1TW . . 
Vl'U17 u1nw h.:i 1frttl!'Utl.:J im.:im'.i iir11 TSP ml'll!'li1.:i 0.247-0.255 mg/m3 

1m~iir11 PM-10 t1dil!'li1.:i 
" " 

0.093-0.098 mg/m3 
, u111wrl1tl'mwl1'Ml!~1 iir11 TSP t1d'll!'li1.:i 0.192-0.196 mg/m3 

1m~iir11 PM- Io t1d 
" " 

il!'li1.:i 0.085-0.088 mg!m3, u1 nw~WJ'W\.llltn~\91 iir11 TSP t1Qil!'li1.:i 0.188-0.195 mg/m3 
1m~iir11 PM-10 tlQ 

'1l!'li1.:i 0.079-0.087 mg/m3 
ci1.:iiir11t1Q'll!mw CVllJl\91'.i!llJ~ f11'11'1.J~ 1rlm.l1H1:lf11'.i\91'.i 1'il1~~ i~hJn.n vrnvivunu 

mwcvi'ml'l'.i!ll!fJWfllV1t11mffil!m'.itJlmffi~v'Vf1i1l \917lJ1l'.i~f11ffflW~m'.iJ.Jf11'.i~.:i111~-a't1J.J11M.:i'lf1~ 'il'U'IJ~ 24 

VI .ff . 2547 ~f11'11lJ~f111'il~tJ 24 'JT1 !lJ.:J TSP il.i1nlJ 0.33 mg/m3 
1m~ PM-10 il.i1nl! 0. 12 mg/m3 

(~!tlf1ffl'.i 

fllfl Hl! 1n~ 3) 'VJ n ff mil~ 'l'11 mrn '.i 1'il 1~ 11~t1d1.:i i 'J~\917J.J~'lh~nt1um'.i'il~ ~t1.:i1l6illi \91 lJ.JlJl\91'.i m'.ii1t1.:inl!111:1~ 

11n"1'lJH1:lf1'.i~'Vl'lJ~llJf1WfllVltllf11fftlVl.:Jlfli .:Jfl '.i ~ '11~ tl f11 '.i 1~ lJlJl\91'.i f)l'j' ittii1h~ff'Vln fllVllJl f)~lJ I '!fl! f11'j' !~lJ f11 'j' . 
J. d,- d 91 

'V'llJ'Vl !fl'.i.:Jf11'.i 1tllJ\9llJ 

3.1.4 tl'i'UNtl fl Tl! 'U'ltl'U! fltl'U fl 11 VI 'i 1'll1 vlflWfl l'Vtel 1 fl lff 1 'W 'U'i 'itl lfl lff 
q q 

' 1 I tj I ~ _"f V 

w1n~'YINl'Wlll'll'W0~1J'll'll'U'W 
q 

'illf1H1:l m'.i \91 '.i 1'il 1~i'.J w fllVltll mff i lJ rn'.i m mrr'l l!'li1.:i~ ~ rnm'ill! o .:i-u 'ilV'Ul! (1~ tll! fJ J.J fll'W lJ 11 2567) 

M'l'llf11'.i\91'.i1'il1~ilimw~l!1:1~t1t1.:i'Vf.:ittJ.J~ (TSP) 1m~ilimw~l!1:1~t1t1.:i'Um~~1n11 Io iJ.JmtilJ (PM- IO) 

'17l!1l! 3 ffmil i~11fi u1nw h.:i ifrttl!'Ut1.:i 1m.:im'.i u1 11wrl1tl'mWJJ'ttlJ~1 111:1~u1nWl;!l!V'W\.llllJ7~\91 (~.:i 

\911'.il.:J~ 3-2 111:1~111~ 3-2) i~tJVl'lJ11 'VJf1fl f .:i1m~vr.:i 2 ~'lfU~'l'11f11'.i\91'.i1'il1~iiri1t1Qil!mWCV1lJl\91'.i!1'1.JfJWfllVI 

mmffil!m'.itJ7mff1~v'Vf1i1ll'l1J.J1l'.i~mffflW~mrnm'.i~.:i111~-a't1J.J11M.:i'lf1~ 'il'U'U~ 24 VI.ff. 2547 'VJf1ffmil 

~'1'11m'.i \91'.i 1'\11~ ci1.:i11tY~.:i 1 tt1lilJ11m.:i~1l'.i ~nt1um'.i i~'l.l6illi\911J.Jmm m 'J~ Mn1ttlJ~ if t1d1.:imi .:iflf ~ 1~t1 

il-l'l Ml n~ H1:lf1'.i ~'Vl'U ~tl'JtlJ'lflJ ~ 1'1.J fJWi11Vltl1 f11ff 111:1 ~ ~t1.:i'l.l6illi1~lJ!~ lJ\91 llJ~'Vll.:J u11i'Vl~'ITT f)'),,J 1~.:J111~ -a'tilJ 

i~1 ttri111'1.J~il1m11-a'1 'lmY1.:i~lJ 1~t111:ll! m'.i 1:1~ilimw ~l!~'il~!n~~l! '1l!t1'1.Jlfll'l itttl't1v~ey~ 91.:im.:iu11i'Vl~ 

llif1'J,,J1~.:J111~-a'tllJ 111:l ~'Vll.:J !fl'.i.:Jf11'.i'il~'l'11f11'.i~~\911lJ!a1'.i~1.:JH1:lf11'.i\91'.i1'il1~i'.JWfl1Vltllf11ffilJ11~1:l~(J~ f111:l 11 

!fl~H1:lf1'.i~'Vl'Uf1'U'JtlJ'lflJ in-a'!fi tJ.:JlJlf1'UtltJ!Vi tJ.:J ,~ !~ti 'il ~'l11'Vl1.:Jif t1.:i f1'1.JU 1:l ~Un"'! 'U ~ti i Uittlfl~ Hl:l m ~'Vl'U f1'U 

'ljlJ'lflJ 'ln-a'1fi v.:i im~~'lJ'UtltJ~tj~ 
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ifmfuii1uli11i'.i 'J.1 w.m.RouaP1fofu 

v111v1~ 3-2 11aY1.Jm11marniiauHt1f111v111111Y1flrum~e11f1w11l!u11a1f1u11wH1.J~fl1uii111u~.Jif11m'.i'u 

.., .. .., 
'J'l-l'Ylv!'n,11~ 

25-28/02/64 

11 -14/1 0/64 

25-28/02/65 

11 -14/ 10/65 

25-28/02/66 

16-19/10/66 

24-27/02/67 

illYl':ijl'l-l 

'l'iilltll'l'i~ 

. . 

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

) 

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

0.238 - 0.260 0.199 - 0.208 0.194 - 0.2 12 0.082 - 0.095 0.073 - 0.075 0.075 - 0.080 

0.191 - 0.203 0.149 - 0.159 0.151 -0. 168 0.075 - 0.079 0.05 I - 0.054 0.050 - 0.060 

0.264 - 0.269 0.2 14 - 0.228 0.220 - 0.224 0.097 - 0.099 0.078- 0.084 0.083 - 0.087 

0.206 - 0.225 0.198 - 0.209 0.175 - 0.192 0.070 - 0.085 0.075 - 0.078 0.066 - 0.074 

0.27 1 -0.3 18 0.236 - 0.263 0.192 - 0.204 0.101 - 0.111 0.090 - 0.094 0.083 - 0.088 

0.226 - 0.229 0.1 74 - 0.1 88 0.1 71 - 0.182 0.081 - 0.087 0.068 - 0.074 0.062 -0.072 

0.247 - 0.255 0.192- 0.196 0.188 - 0.195 0.093 - 0.098 0.085 - 0.088 0.079 - 0.087 

0.330 0.120 

u11i'l'l i1ril.J 1SuiTHiuu!ui r1t1uci'1!1'1'1Ut i,n~, 2567 

:I.Jl\Pl':i i ll-ltJWfll~tllfllrr'lmJ':i':i tJlfllfY 1~mf 1 i ,J U':i~fllflflwrnn:i.Jfll':i ~ .:iu1~~t1:1J1111.:i'b'1~ 
., .. 

U1J1J'l'l 24 ~.fl. 2547 

St. 1 

St. 2 

St. 3 

u111w h.:i 1frttu'\Jti.:i 1m-rn1 ':i 
,e,,. 0 Q.I c/,e,,. ~ 

m11w muntr.:iCJ.Jttum 
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0.33 
0.30 
0.27 
0.24 
0.21 
0.1 8 
0.15 
0.12 

mg/ml 

0.260 

! 0.238 0.203 
10.191 

Total Suspended Particulates (24 hr) 

1J1fl1!1U = 0.330 mg/m3 

---···--··-···· .. · .. ·· ... -................... ........ . 
0.269 
~ .264 

! 0.225 

0.206 

r .318 

0.271 0.229 
• 0.226 

. 0.255 
0.247 

0.09 ~ 

0.06 
0.03 
0.00 . 

25-28 n:w. 64 I 1·14fl.fl . 64 25-28 11.l't. 65 11·14fl.fl . 65 25-28 n.l't. 66 16-19 fl.fl. 66 

JU~ 3-2 fl'il~ nn tl1.Jl TitJUN i, fll"j Pl11 \) 1,ifJ tulll'Yt trnm, 1 uu "j "jtJl flltl 

u111w l 1-:i l,H1wut1-:i lfl1-:in111w1h:i~N1UiJl\lUt1•nlil~1Ju 

PM-10 (24 hr) 

mg/ml 
1J1fl7!1U = 0.120 mg/m3 

25·28 n.l't. 64 I 1·14fl.fl. 64 25-28 n .l't. 65 I 1·14fl .fl. 65 25-28 11.l't . 66 16·19fl.fl. 66 

24-27 n .l't . 67 

24-27 11.l't. 67 

JU~ 3-2 (Pitl) m,~nnumntJUNl'lfl11Pl11\l1,ifJWlll'Yttllfl1t11uu11tntnt1 

u1nw l H hH1m1t1-:i l f11-:im11mb-:i~N1umiluo-:iif'il~1Ju 
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0.33 
0.30 

mg/m3 

0.27 ·-
0.24 
0.21 
0. 18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.208 
* 0. 199 

0.159 
* 0.149 

Total Suspended Particulates (24 hr) 

0.228 

~ .214 
0.209 

! 
0.198 

0.263 

1
0.236 

i1'1~,!u1hwi1ti11 'i.110.1t1.flB\ltrf1;'11-i\l 

lJlfllfl'U = 0.330 mg/ml 

f 188 
0.174 

. o.196 
0.192 

25-28 n.tt. 64 11· 14f1.t1. 64 25-28 n .tt. 65 ll · l4f1 .tl. 65 25-28 n.tt. 66 16-19 fl .tl. 66 24-27 n.tt. 67 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

mg/ml 

JU~ 3-2 ( 9ltl) fl1nfont1'U&Titl1JfUltl11fl1'Hl1ilfJWlll'rftlltllft 1'1-nJ1'Ulltllft 

tJ1l1Wffl'Um'fsl~i;u~1lw1r1.:1~urn,mrno.:1if;11uu 

PM-10 (24 hr) 

lJlfllfl'U = 0.120 mg/m3 

0.094 
0.084 * 0.090 0.075 t f 078 t°-074 • 0,078 0.073 0.054 

0.075 
0.068 

• 0.051 

I 

0.088 
* 0.085 

25-28 n.tt. 64 I 1·14f1.t1. 64 25-28 n.tt . 65 I 1·14f1.fl. 65 25-28 n .tt . 66 l6· 19f1.t1. 66 24-27 n .tt. 67 

JU~ 3-2 (9ltl) fl11~nnt1tJlfltltJNlltll1fl11\11ilfJWlll'rftlltllft1'UtJ11tlltllft 

111L1w«1ii'n«.:1~i;u~1lu,i1.:1~urnm,1-uo.:1if;11uu 
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1"m fu ri1u t1fi'll 1.11U.lll.fl8Ullfl111iu 

Total Suspended Particulates (24 hr) 

mg/m3 

lJlfll!lU = 0.330 mgim3 

0.33 
0.30 
0.27 
0.24 
0.2 1 
0. 18 
0.1 5 
0.12 
0.09 
0.06 • 
0.03 
0.00 

························································································································································----··············-········································ 

0.2 12 
10.194 

25-28 n:n. 64 

0.168 

! 0.1 51 

11-14'1.fl.64 

0.224 
6<>.220 

25·28 n.tt 65 

0.192 

! 
0. 175 

11- 14 91.fl . 65 

0.204 

! 0.192 

25·28 n.tt. 66 

0.182 . 0.195 

! 0.171 0. 188 

16-1991.fl . 66 24-27 n.tt . 67 

atJ~ 3-2 (~a) fl11~l1ntl'Ullltl1.JfHlfll'Hl11il1YltJW.fll'W01fllfl1'UtJ'j'nJlfllfl 

1.1111wuu~~ffl1-t1i9l1mh:i~Nrnmilua-:iifil,uu 

PM-10 (24 hr) 

mg/m3 

IJ111 ll1U = 0.120 mg/m3 

0.1 30 
0.1 20 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

0.080 
! 

O.Q75 

25-28 n.tt. 64 

0.060 

1
0.050 

11-1411.fl . 64 

0.087 
t 
0.083 

25-28 n.tt . 65 

0.074 

! 
0.066 

11 -1411.fl. 65 

0.088 
! 

0.083 

25-28 n.tt. 66 

{ 072 
0.062 

16-1991.fl . 66 24-27 n.tt. 67 

atJ~ 3-2 (~0) t1'il~l1ntltJ1'1tltJN11fll'i9l'i1il1YlfJW.fll'W01fllfl1'UtJ'j'j£11fllfl 

1.J111WtJ'U~~ffl'Uli9l1wu1-:i~Nl'U"1il'UO.:J'Uil,1J'U 
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3.2 

3.2.1 

OJ a "" 
ill'j(,l'j1'il1~rl1UJ!'j1Hf,l~'t1ft't1HtllJ 

o Q,131 ~ QI d ~ 
'\111 fll'.i \,l '.i 1'il1~WJ tllfl '.itM\,l '.i 1'il 1~ft111H '.i 11W ::;'\llfl''\111~ fl lJ 

H1-nj'ud1uthn'fl 7.110.m.flouaPJfRiu 

m1m~11m::;'V1f1''\lll~fllJU-a'1'V1lfll'.i m ~mth.Jftl'.ilt1'1T11m 'illfl,r'I.JlJlftl~ 1;m'il~'Vlll~'I.JUN'I.JfllJfllJ (Wind Rose) 
"' 

\,lllJ'.i::;'lJ'lJ'lJtl~ l 'l.J'Wt1fa (The Beaufort Scale of Winds) fll'.i~~J-~1ftit1~1~m1m~11rn::;virY'l'l l~fllJ it1~ff ~'illfl 
"' 

vf u~'I.J 6.0-10.0 llJ\,J'.i 1~t1~~~J-~m1t1~;tl~t1Q'l'1.J~lri~ 1l-in~~ll\)fl'ff11~lf1t1mm'.i~~'U~ 1m::;;t1~i~ l'I.J'lf1~ 

QJ -=s QJ QI QI G) ~ G) 3) ~ , 3) 3) ~ QI QI ti 
1mm::;11m1~t11fl'I.J fl'l.J fll'.i\,l '.i1'il1~ftWflWWlfllf1' !'I.J 'l.J'.i'.i tllfllfl' rvrn ! ')HU'I.J'lJtllJfltll~tJ~ll'ff~~ft1llJ'fflJ'Vl'I.J 'Ii 

q "' 

'lltJ~Nf!mrnn'ili~ 1~t1'Vllfll'.i\,l'.i1'il1~ ~1mu 1 mni'.1 fiti 'l.J111w h~ 1frtt'I.J'lltJ~ 1m~m'.i (wfi~ 0445758 
,, ' ' 

\,l ::; imrnfl , 1852112 llf'Wtl) tJQ'11l~'illfl~'I.Jli1u~mr1mihM111'1'11~;1'1.J'V1fl'\,l::;1'1.J\,lfl th::;mw 500 llJ\,l'.i (Juli 

3-1) 

3.2.2 

fll'.i\,l'.i1'il1~ft1llJ1~111fl::;'V]fl''l'll~fllJ ~l'I.J1'1.J 1 mni'.1 1;11n 'l.J111W lH 1frtt'I.J'lJtl~ lflHfll'.i 

'lui1~11flll~tl1fl'l.Jfll'.i\,l'.i1'iJ1~fJWfl1Wtllfllfl''l'I.Jm'.itllfllf1' '.i::;lf11~1'1.J~ 24-27 fJlJfll~'I.Jfi 2567 "Nflfll'.i 

\,l'.i1'il1~11'ff~~'l'I.J\,ll'.il~~ 3-3 i~J'U~ 3-3 1rn::;'.iltl~l'I.JNflfll'.i\,l'.i1'il1~'l'I.JfllftN'I.J1fl~ 2 
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il'WtUIT1Ul)lflfl 1.11fJ.lfl. ROU!1'"11Riu 

' ~ v a ~ 

Vll'JH'YI 3-3 ll-lilfll'J°Vl'J°1il1vt f11UJ! 11Uil::'Ylf1'Yll-3in.J 

' ' Q.I .c:t, CV d 
':i::'tt11-31U'YI 24-27 tn.Jill'ViUfi 2567 . 

" 11h1i1eiiu~mrn1l:nrn (%) m rn In irn 

'll1nwh~hliiwuM 1wmm 

0.4-3.6 mis 

n1nn:iirn 

N 2.78 

NNE 4.1 7 

NE 12.50 

ENE 8.33 

E 9.72 

ESE 16.67 

SE 15.28 

SSE 12.50 

s 2.78 

SSW 1.39 

SW 6.94 

WSW 0.00 

w 0.00 

WNW 0.00 

NW 0.00 

NNW 0.00 

1·n1 93.06 

iUHT·:.t'll (<0.4 mis) 6.94 
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·•·- -----
WEST 

3.2.3 

17% 

SOUTH 
·•-- ........ . 

ifu,Yud1u1hnfl 1.1111.lfl.flBIJll'fl1fli'IJ 

WIND SPEED 
(m/s) 

- >=11 .20 

- 8.50-11 .20 

- 5.80 - 8.50 

- 3.60-5.80 

1.80 - 3.60 

- 0.40 - 1.80 

Calms: 6.94% 

-• CV ~ .... , <!:I CV d 
«1uNafl11V111i>1~fl1nu11ua~nt1n1-uu.i ui~e>UfJiJill'rnn; 2567 

l'11m1~-n'11~m1,J1111rn~i1ff'Y11·HUJ 3 1'W~t11~tNu1mu h-:i 'h.ii1w1rn-:i it11-:im1 iwlf1-:i1'W~ 

24-27 fJlJflli'W'fi 2567 'W1J11 iY1'Wi'l1aj~~lJ1'11flYlf1~~1'Utltlfll~tl.:Ji~fiti'Wium-:ii1ff~~-r'Utitlfl (ESE) 1~wi1 
d~• Qdj/ ,.Jo Q.I' A V 

fl11lJl11 !'U'lf1.:J 0.4-3.6 mis f1~1i'.lmt1t1"~ 16.67 'lltl.:J'lf1-:l'Yl'Yl1fl1Hl':i1'11~ IHl~lJm.HHmtitl"~ 6.94 
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il'wj'ua1ud1n.i 1.11!/,ln,fWIJ!l'{))1Rll'IJ 

3.3 

3.3.1 0 "" t111vnnn,1 t111 

'IJ71J'YI 11.J~.:i 1~1-1lJ'Hn.url'1-n1 mJwifou'Yl'W'fl ,11n~ v\'1m1\Pln'il1~1~irnft'v.:im~v 24 i'11m 

(Leq. 24 hr) llfl~'J'~i'IJlfffJ.:J\J.:Jey~ (Lmax) 1tl1.mm 3 1'W~tll~tl.:J 1wlf1.:i~iim1~11il1-1.:i11-1\Pl1:1.Jiln~'lrn.:i 

1m.:inn 1rlt11'W~ 24-27 fJlJfl1'Vi'W1i 2567 1~v1i'm1t1.:i"t1 Integrating Sound Level Meter ACO 6236 l~fJ'V17 

mrnn'il1~1'W'IJ711W~i'l1~11'il~,~fmrnm~'Yl 'IJ\Jlf1lfffJ.:Ji.:J '111'W1'W 3 fff:ll'U ~.:i1tJ1-1~~l~fJ1t1'W~\Pl'J'1'il1~ 

flWflWitl1fllfl'1'W'IJfi fJlfllfl' fitl (i.:inJ~ 3-1) . ~ 

3.3.2 

St. I 

St. 2 

St. 3 

Q O QJ r/Q .d m nw mu n ff.:JCJ.J 'YI um 
,Q ,I QJ .c:i, 

m 11W fl''WfJ'Vi\lll'Wl'il\Pl 
~ 

'il1f1H'1fll'J'\Pl'J'1'il1~'J' ~i'IJlfffJ-:J1'l~V 24 'JT1 t:1.J.:J (Leq. 24 hr) llfl~'J'~i'IJlffV.:J\1-:!ey~ (Lmax) 1tJ1-1 

11'11 3 1'W~tll~tl.:J '111'W1'W 3 fftll'U 1rlt11'W~ 24-27 f1:I.Jfl1'Vi'W1i 2567 iiH'1fll'J'\Pl'J'1'il1~ 'l'W\Pl1'J'1.:J~ 3-4 ll'1~ . 
"' "'l .. 11v.:i11-1Hflflln1m1 ~'YI 'Wfl1flH'W1f1'YI 2 

' ct V q.,C:IGI 1,!j .,d 
vll':il.:.IYI 3-4 fH1fll':i\>l':i1'1l1Yl':i:::Yl'Ulfltl.:.I 1UlJ':i':if.11tnH Ulff0Utp.Jfl1V'IU1i 2567 

' qq V ' ':i:::Yl'Ulfftl.:.I [IYICUl'lHl(Hl)] ., ,. V 

fltllU'Yl\>l':i1'1l1YI 1UYl\>l':i1'1l1YI 
Leq. 24 hr Lmax 

24-25/02/67 59.4 96.l 

25-26/02/67 59.7 96.5 

26-27/02/67 60.1 97.0 

24-25/02/67 56.4 89.3 

25-26/02/67 56.7 90.6 

26-27 /02/67 57.0 90.8 

.c:i, "QJ Q 

3. ml1W,;!'WfJ'Vi\lll'Wl'il\Pl 24-25/02/67 54.7 86.2 

25-26/02/67 55.0 86.6 

26-27/02/67 55.4 87.1 

70 115 

:I.Jl\Pl'J'jl'W'J'~i'I.Jlff(J,:j 1~vJ111.l il1~fllfl'flW~mrnm1~.:i111~Jt1:1.JU'l1-:J'lfl~ U'UU~ 15 Vi.fl'. 2540 

11"1~:1.J1\Pl'J'J7'Wfl1'1J~m~irnft'v.:iuf!~fl1111iuff~1vit11-1'il1flm1v\'11'Yl"tM'H'W \Pl1:1.11h~mfl'm~V111.:i 

'VliV1v1m1i 'VilJ'lf1~11'1~~.:i111~~m.11h~mfl''J'l'lffl'il'ill'411.Jmfl iu~ 291l'W17fllJ 2548 
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ttmfll!nllOlflA 'i. 11t1.lfl. flBIIITl'l1tJi'II 

-1 <V <V ""' 61 ,!! <V d 
3.3.3 fl''jtJfl..Jtlfll'j vl11il1~'j~~1Jm'tl~ At!!~elt! fltlfll'VfU1i 2567 

q q 

'illf1J:-H'lfll'J\91'J1'il1~'J~i1JlflV.:Jm~v 24 i1 !:IJ.:J (Leq. 24 hr) lli'!~'J ~iU!flV.:Jt,'·HJ'~ (Lmax) 1tlu 

11m 3 iu~-eH<ltJ.:i ~l'W1'W 3 fft1TU 'W1J17 u111w !H hJttmm.:i 1m.:im'i iifll Leq. 24 hr tJtj'lmh.:i 59.4-60.1 

l~;l1J'1(W) 1m~iifl1 Lmax tJtj'lmh.:i 96.1-97.0 1~;l1Ji'l(W), 1J1 11Wffl'Wf1ff.:JCJJtt'W~1 iifll Leq. 24 hr tJtj'lmh.:i 

56.4-57.0 l~;l1J'1(W) 1m~iifll Lmax tJV'l'W'1h.:i 89.3-90.8 l~;l1J'1(W), 1J1 11Wrl'WV'l~\PJJ'Wl~\91 iifll Leq. 24 hr 
~ ~ 

tJtj'lmh.:i 54.7-55.4 l~CJ/11J'1(W) 1m~iifl1 Lmax tJtjimh.:i 86.2-87.1 1~CJ1!1J'1(1tl) ~.:iiiflwtjiumw~m'fl'Jjl'W 

'i ~iU!flv.:i 1~vi1 hl 1?11mh~mr1r1w~mrnm'i ~.:i111~~tl:1.Jll'\1.:J'lfl~ ll'UU~ 15 TI.fl'. 2540 (mr1v1mn~ 3) ~ 

t11'11'W~°1Jfln~i1JlfltJ.:Jm~V 24 'JT1 !:IJ.:J (Leq. 24 hr) iifl1i~'!JJ1n'W 70 l~CJ/11J'1 (ltl) ll'1~fll'J ~i1JlftV.:Jt,'.:Jey~ 

(Lmax) ilJ1n'W 115 l~CJ/l1J'1(W) 1m~iiflltJQ°l'Wlf1W~:I.Jl\91'Jjl'Wfl11JfJlJ'J~i1Jlfttl.:Jll'1~fl11:IJJ'Wff~l'Yltl'W'il1f1 

mnhm i'.ltJ.:i'tt'W 'fl1mh ~ mr1m ~'Vl'J 1.:iV11'Wmm n'i rn'!f1~1m ~~ .:i111~~tl:1.J 1h~mm1'!fn'il'ill'411Jmfl iu~ 

29 1i'W11fl:IJ 2548 ~t11'11'W~fl1 'J~i1Jlfl(J.:J'il1f1fll 'j 11iu~1m~dtJV'tt'Wi'Wfll1J 24 i11m \PltJ.:Jili1n'U 70 l~CJ/11J'1(1tl) 

ll'1~fl1 'J~i1Jlfltl.:Jt!.:J"'J'~ (Lmax) ilJ1n'W 115 l~CJ/l1J'1(W) l'Jf1fft11'U~'V11fll'J\91'J1'il1~ 

I 

3.3.4 
_ ~ -=I ~ <V <V -=I 61 I -=I I <::i _Of <V 

! lJ 'j tl1Jn1 tl1J fHI fl 11 vi ~vi ltl v111il1 ~'j ~ ~ 1J! il'tl~ A ti 'ti 1~fl f-.11 ti ti 1 ill.I ti ~lJ iii) 1J ti 
q 

'il1f1J:-l'1fll'J'fl'J1'il1~ 'J~i1JlflV.:Jm~v 24 i1 !:IJ.:J (Leq. 24 hr) lli'!~'J ~iU!flV.:J\l.:Jey~ (Lmax) 1ilu 

11'11 3 1'W~tl1ritJ.:ii'W'1h.:i~~l'W:I.Jl'il'WO.:Jtf'il~'U'W (l~tl'WfJ:I.Jfl1~'W1i 2567) 'V11fll'J\91'J1'il1~~1'W1'W 3 fft)l'U i~un 

u1 11w h.:i 11iM'W'\Jtl.:J 1r1Hm'J u1 11wrl1tl'nmCJJM'W~1 ui1~u1 11wr1uv~11JJ'Wl~'fl (1?11 'J 1.:i~ 3-5 1m~nJ~ 3-4) 
~ ~ 

'W1J11 l'Jf1fl f .:i1m~vt.:i 2 i'lf'W~'Vllfll'J'fl'J1'il1~iifl1tlQi'Wlf1W~:I.Jl\91'Jj1'W'J~i1Jlfl(J.:Jl~Vi1iu \911:1.JU'J ~f)lfl' 

flt\J ~f)'jn.Jfll'j~.:Jll1~~tl:I.Jll'\1.:J'lf1~ ll'U1J~ 15 'W.rl. 2540 (i1lflvl'W1f1~ 3) ~t11'11'W~,irfl1'J~i1Jlfl(J.:Jm~v 24 i1fo.:i 

(Leq. 24 hr) iifl1Mili1n'U 70 l~CJ/l1J'1 (ltl) 1m~fll'J ~i1Jlfl(J.:J\l.:Jey~ (Lmax) ili1n'W 115 l~CJ/11J'1(W) l'Jf1fft11'U~ 

'Vllfll'J'fl'j 1'il1~ ~.:Jllff~.:i 'l J1,,'U 11 fl'il f)'j'j:IJ fll'j~ll'W'W.:Jl'W '\Jtl.:J 1 m .:i fll'j iu '111.:J~ ~l'W:I.Jl iliri .:JJ:-l'1f1'J~'Vl1J~1'W 

m1:1.Ji-n ~i1J1flti.:i~tJu1 11w 'IJ:l..l'lf'W 'ln~1isi v.:ilu ~ 1 m .:Jfll'J 11~tJd1.:i i~ 
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,f 1-2,YutT1u01f1"1 j_ 1W.lfl. RVJ.lff'A1Riu 

' ' .ct - ~ .ct ~ Q.I' Q.;' .ct Ci) ' .ct ' c'i ... Qf' Q.;' 

\>ll'j l..:J 'YI 3-5 I 1J'i £JU l'YltJUfHI fll 'j Vivi YIUJ YI n {11v"l 'i:: YIU! i.TtJ-:11 'U 'lf 1-:J'YIN HnJ Hl'U tl-:llJ mnru 

.., ,. ,. 
'i::v"IUli.TtJ-1 [IYICJIIUl;l(lel)] 

.., "' .., 
1 'U'YIYl'i1{11YI Leq. 24 hr 

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

25-28/02/64 59.4 - 60.3 56.4 - 57.0 54.7 - 55.4 96.3 - 97.0 

I L- 14/ 10/64 59.6 - 60.3 56.6 - 57.2 54.9 - 55 .6 96.3 - 97.2 

25-28/02/65 59.3 - 60.2 56.3 - 56.9 54.6 - 55 .3 96.2 - 96.9 

l l -14/ 10/65 59.8 - 60.5 56.8 - 57.4 55.1 - 55 .8 96.5 - 97.4 

25-28/02/66 59.5 - 60.2 56.5 - 57.1 54.8 - 55.5 96.2 - 97.1 

16-19/10/66 59.7 - 60.4 56.7 - 57 .3 55.0 - 55.7 96.4 - 97.3 

24-27 /02/67 59.4-60.1 56.4 - 57.0 54.7 - 55.4 96.1 - 97.0 

m YI 'i ! l'U 70 

' ,. 
nm 'I.Jl 'J,JVI l'.IJ~~ l~U l 11'0'Wl"''l-l'Vl fl'e)UCJf'111VIU~ ~l n~ , 2567 

. 

Lmax 

St. 2 St. 3 

89.3 - 90.8 86.2 - 87. 1 

89.5 - 91.0 86.4 - 87.3 

89.2 - 90.7 86.1 - 87.0 

89.7 - 91.2 86.6 - 87.5 

89.4 - 90.9 86.3 - 87 .2 

89.6 - 91.1 86.5 - 87.4 

89.3 - 90.8 86.2 - 87. l 

115 

'.1Jl\911il't.Jl ::fl1Jlfftl~ l~t1lf 1 I U u 1::;m fl'flta ::mrnm 1~~111~~'e:J'.IJll'l1~'111~ 'il'UU~ 15 'Vtfl'. 2540 

'IUJl £JI 't1 ~ 

3.4 

3.4.1 

St. 1 '1Jl nru1H 1lliiu,rn~1m~fm 

St. 2 

St. 3 

,:::i, 0 QI o' ,:::i, ..::;, 

m nru mu mw1J '11 um 

' QJ QJ ~ 

fl l'.i fl 11 ii 1 ~ U 1 ·UY'l.ftl~ !'fHl 'W 

0 ,,. 

fll'.i~l!'W'Wfll'i 

'IJl lJVI l'.IJ~~ 1~u i1rnu1Jj'mf fl'e:JUCJf"111V1u~ ~1n~ vi1 m 11P111'il1~m ~a-mr::;1vfowuru ::; ~i1 m 1 

,:::i, ~ ~ ,- ,- G)91 .dt ~ QI Iii ~ d91 
1::;11J~'\1Ull'\1'.IJ'e:J~'IJ'e:J~ lf1Hfl11 !~ti 1'11lfll'e:J~lJ'e:J\9171'il1~11HffUff::; 1V1'e:JU (Seismometer) tl'\1'e:J Instantel Model 

MiniMate DS-077 ~ij~~f111'.1JffllJ11tl 'IJ 'e:J~lfl1'e:J~lJ'e:J lUfl11\9111'il1~fil f111'.IJl~1'e:J'4fllfl (Peak Particle velocity) 

'IJ 'e)~fl~ua'uff::;1vi'e:Jui~i~11~ 0.254 ""~l'.IJ\911/1Ulll tuiu fi l f11 1'.IJ~ (Frequency) 'e:JQlmh~ 1-100 1i11P1ci' 

1m::;11'11ri~i''IJm~rl'~m m rY (Microphone) f11'\1U~~1 ::; i'IJ 140 1~9fl'IJ '1 (lrn'1) 1~vvilfl11\9171'il1~iu'IJ1 nru~m ~ 

11'il ::; l ~ i'rnrnm ::; Vl 'IJ \911'.IJ'.1Jl\91 1fll 1 <iJ ~f11'11U~ ~1U1U 2 m n i'l fi'e:J (inu~ 3-5) 
"' 

I. 'IJl rnU'IJ'e:JUI IU'1~U1::; V11U'U\911~1U'Vlfl'\91 ::;1u'e:J'e:Jfl 1::;'\111~'\1'1fl'l11J~~ 5 1rn::; 6 ('Yin~ 

.., "' ' ' J' ci ~ I 9J "' lli. I 9J "" .., • I 0445758 \91 ::; 1U'e:J'e:J fl , 1852 112 l'\1U'e:J) 'e)~'\1l~'il lfl 'VjUVllu ~'\1Ull'\1'.IJ'e)~ lu VIH~l UVlfl'\91 ::;1U\91 fl u 1::;mru 500 

l'.IJ\911 

2. '1Jl !1tU'Vj1::;1rnJ~'e:Jf.JMUfi1 ('Yin~ 044586 1 \91 ::;1U'e:J'e:J fl , 18531 25 l'\1'W'e:J) 'e:JQ'H l ~'il l fl'~U~ 

1m~fl11lU'Vll~~l U'V1fl'\91::;1U\91fllUV~l'\1'U'e) u 1::;mru 800 l'.IJ\91 1 
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dB(A) Leq. 24 hr 

1J1~1j1'W = 70 dB(A) 
70.0 __ ., ............................... ............................................................................... ......................................................................................... .. ......................... ...... . 

~~:~ = ,t,_0.3 ,10.3 • 60.2 ,1_0.5 ..t\0.2 • 60.4 • 60.1 
55.0 - 59.4 59.6 59.3 59.8 -S9.5 59.7 59.4 
50.0 -
45.0 -
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 I I 

25-28 n:n . 64 11-14 91 .fl . 64 25-28 n:n. 65 11-14 91 .fl. 65 25-28 n:n. 66 16-19 91.fl. 66 24-27 n:n. 67 

I I I I 

.... ..I.lo;! .. ., ., .. .. .,~ ., ' .... 
Ju'YI 3-4 tn1nl1J'ltllU'YltJlJNilnl'lVl"i1il1Yl"i::AlUfftJ-3liHUJ 24 'lf11'll-3 3 1\.tflt>l'UtH . ... l ~ , ... ~ 1 , .. , .. _., ., 

1J"il1W "i-3 &'ll'H'U'llt>-3 lfl"i-3fll"i 'U'lf1-3'YINl'U'lllil'Ufl-31Jil~lJ'U 

dB(A) Lmax 

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

,;1.0 
96.3 

. 97.2 
96.3 

.. 6.9 
96.2 

..,S7.4 
996.5 

1J1~1J1'W = 115 dB(A) 

..97.1 
i;'(J6.2 

97.3 

~ 6.4 
. 97.0 

96.1 

25-28 n:n. 64 I 1-14 91 .fl. 64 25-28 n:n. 65 11-14 '1.fl. 65 25-28 n.Yt 66 16-19 91 .fl. 66 24-27 n:n . 67 

3,J~ 3-4 (9lt>) fl"ilTiltMtllUTitJlJNilfll"ifl"i1illYl"i::i1Ufftl-3tJ-3tJ'A 3 l'U9lt>ltt),3 

u1n w l 1-3 lJH1'U'llt>-3 l fl'Mm11 w1b-3~Nl'U'lllil'U0-3Uil~1J'U 

I 
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dB(A) Leq. 24 hr 

1J1911fl'U = 70dB(A) 
70.0 -·· ···· · ·······"· ·"'"'' ' ''' ' ''' ' ''•''''' ' "' ' " ' ''''''''' ' ''''·''''' ' '''' ' ' ''"''"''"'"''"'"' ' '' '' ''' ''' ' ''"''''''' ' '' ' '"'"' ' '' ''''' '' ''"'""''''''''''' ' "" ''''' ' '' ' ''''' ' '' ' '' ' '" ' ''" ' ''' ' ''' ' ''''''' '' ' '''"' " ''''''''' ' ""'' ' ' 

65.0 
60.0 ~ 7.0 ,;_1.2 . 56.9 ,;_1.4 ,;_1.1 . 7.3 . 57.0 
55.0 
50.0 

56.4 56.6 56.3 56.8 56.5 56.7 56.4 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 -
10.0 -
5.0 -
0.0 I I 

I 

25-28 11 .'l't. 64 11-14111.tl.64 25-28 11 .'l't. 65 11-14 l'l.fl. 65 25-28 11.ft 66 16-191'1.fl . 66 24-27 11.'l't . 67 

' ' ' ' _1..e:1 ' ... .I-~ .et u Q.I .cl .cl Q.I t' u ' 4 
l1J't1 3-4 (Vl0) 011nllJ'UJ1.Jl't1rJ1.JNtlfl11Vl11\"11Yl1:::Yl'UlffrJ-31iUUJ 24 '1111tl-3 3 1'UVl01'UtH 

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 

ti_0.8 
89.3 

I 

11111ouhitnn-3~~'"~1l-ucu1-3~Nmm\"l-uo-3ifil1u-u 

ii,1.0 
89.5 

I 

,.20.7 
Ug9_2 

Lmax 

I 

,;,1.2 
89.7 

1J1911fl'U = 115 dB(A) 

.,20.9 
llg9.4 

,11.1 
89.6 

. 90.8 
89.3 

25-2811.'l't. 64 11-14 fl .fl. 64 25-2811.'l't. 65 I 1-14 l'l.tl. 65 25-2811.'l't. 66 16-19 l'l.fl. 66 24-27 11.'l't. 67 

JU~ 3-4 (~0) 011TIIIDrJ'UITirJ1.JNtlfl11Vl11\"11Yl1:::~1.JlffrJ-3g'-3tJ'YI 3 1'U~01rl0-3 

11111ontiitnn-3~i1-u~1l-ucu1-3~N,-um\"l-uo-3if\)1u-u 

I 

_, __________________________________ _ 
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dB(A) Leq. 24 hr 

70.0 
1J1~SJ1'U = 70 dB(A) .............................. , ............................................................................................................................................................................................................ 

65.0 
60.0 

~ 5.4 ,;_5.6 . 55.3 ,;5.8 . 5.5 ,i5.7 . 55.4 55.0 
50.0 54.7 54.9 54.6 55.1 54.8 55.0 54.7 
45.0 
40.0 
35.0 
30.0 
25.0 -
20.0 -
15.0 -
10.0 -
5.0 -
0.0 ' ' ' ' ' 

25-28 fl ."l't. 64 11-101.fl.64 25-28 fl.'11. 65 11-14~.fl. 65 25-28 fl .'11. 66 16-19 ~.fl. 66 24-27 fl.'11 . 67 

I I I I 

_let , ... .I-~ ct u u ct ct u "i" u , .111!1, 

JtJ'YI 3-4 (fl8) fl'Hnl1J'n.J1Jl'Yltl1JNt'lfll'if111\l1Yl1::Yl'lmn.J.:JHHUJ 24 'IJ111H 3 1'Ufl81'U8.:J 

u1nwuu~-w'Aiu1ifllw1h.:J~rhum\lua.:Jui11uu 

dB(A) Lmax 

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

. 87.1 
86.2 

. 87.3 
86.4 

' 

. 87.0 
86.1 

. _87.5 
7!6.6 

1J1~'iJ1'U = 115 dB(A) 

. 87.2 
86.3 

. 87.4 
7!6.5 

' 

. 87.1 
86.2 

25-28 fl .'11. 64 I 1-14 ~.fl. 64 25-28 fl.'l't . 65 I 1-14 ~.fl. 65 25-28 fl .'11. 66 16-19 ~.fl. 66 24-27 fl.'11 . 67 

• du 11:1t.GI, _et, .ct u 
'I..J111WtJ'Utl'VtAl'Ul\lfl l'U'IJ1.:J'YIN1'UJ.Jl\l'UO.:JU\lil'I..J'U 

' 

'Hilltll'H"J 1J191:ifl'Ufl1UfJm::irnffa-:i 1~wi1 hl m1J1.h::tnl'l'fltu::mrnm1~-:iu1,iiv1Jutt-:i'l11~ ~tl'u~ 15 Vi.ff. 2540 
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37) 
~-85fi 

443 

~61£l'.i'l~'l61Ll'Ni,u1::1ii.iu 

444 445 

St.I ·1rn1Jtt'll,H'lh::mu1J£l'.IU1ufii1uiiAm::1'ua.-,n 1::m1~'M~61i! 5 ttGtt 6 

(0445758£, 1852112N) 

St.2 'W'.it ll1£l61ilfJlf'Ufh (0445861E, 1853125 ) 

MINING £ 'VIRONMEN1' ONS l, 'I',\ 'T CO., LTD. 3-18 

-
D -I!] 

vi'uittF11~m1 

1.h::tn'U'UCl':lii 30794/15994 

'U':it 't11U'U.t'.i.yj 30672/15261 

1.h::muumii 28202/14896 

'U':it 't11U'UCl"j.yj 30745/ 15502 

1,~ ta.iihl'mH tA-:1~ n11 



,rmJUl11UiJ1fll'1 J.1 W.lfl.flBUt:rl'IJR#u 

' 
3.4.2 

QJ QJ <!,I 

f-H1fll1~11il1~U'j,UJ'l,l"tl~n'lel'U 

'il1m-n1mH111'iJ1~11Hrl''\.!ir~1-vh:rw 1rlti1'\.!~ 24 n:1.J.nTtfoi' 2567 ~~vi1m11~1u~11tl'1111i'.iti~1'\.! . 
I Cit, O o;JJ., .:!:t, .:!:t, 9,1 

'lf1 •mm 16:50 'WlWfll 'Vl l fllH111'il1~rHl'\.!ff'\.!ff~l'Vltl'\.! 3 11'\.!1 fltl \911:I.Jll'\.!1'VlW.M (Transverse) 11'\.!1i~ 

(Vertical) Url ~U'\.!1fJ11 (Longitudinal) i~~l':il~~ 3-6 1m~':ilfJ~l'\.!~rlfll':i11flll~l11'\.!mfl~'\.!1n~ 2 

' ' ct v v t!t <;" t!t Q.ld 
vll'iHYI 3-6 lltlYl-:l~ilfll'ivl'i1il1Ylll'i~lY'I-HY~IYlfl'U'lHJ~ !fl'i-lfll'ilYlfl'UQUfll't'mfi 2567 

.. ... .. ., ., .. ., 't'll'l'fll.:Jfli;l'U 
iT o rn vi n ii 1.i .i'll'UVl'l1il1.i 

Transverse Vertical Longitudinal 

1. 'I.J111ru •1rn'I.J11ilM1bt muu~1 

'J) .c:t, ~ t 

l1l.:J~l'U'l'lff~t1'\Hltlfl 1t'l111..:I 

.d 
'11~~'1'1 5 m'lt 6 

·fan 24/02/2567 mn 16.50 'U. 

2. 'I.J111ruvn t lil~flt1t1-nun1 

1'\.l'\1 24/02/2567 rnn 16.50 'U . 

.d 
fl'lllJ[) 

d 
fl11lJI 1'ltl'4fllfl t)' ..:i "!fl 

ri1m1'1Jifl 

d .d t .c:t. 

fl1llJl1'ltl'4fllfll1HHJ'l'l..:I 3 'l'li>ll1l..:1 

II Na°fltllfllff 

.d 
fl'lllJ[) 

d 
fl'lllJI 1'ltl'4fllfl tJ' ..:I "!fl 

ri1m1'1Jifl 

d d t .c:t, 

fl1llJl1'ltl'4fllflliHW'l'l..:I 3 'l'li>l'l'l l --1 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

13 

1.091 

0.0 1653 

<0.254 

36 

0.606 

0.00577 

1.35 

128.0 

<0.254 

~ 0 QJ ~ I QI ~ .cf ..d d 
'tt'mUl'tt\lJ trn'Vllnl';i'IJ'U'Vlflfll'l"~fl'I.Jf'111:l.Jff'Ufft l'Vlel'Ul1Hlf'117:l.Jl'l"1el'l.{f1lfl (Peak Particle Velocity, PPV) 

'" ' .l: ' .J III. I 
:l.Jfll~-m~ 0.254 mm/s 'IJ'U 11J 

14 

1.243 

0.0 1593 

<0.254 

'il1nm1~11'il1~m~rl''\.!ff~l'Vltl'\.!'illnmn~1u~11tl'1111i'.iti~'lltl~ lflHm1 1rlti1'\.!~ 24 fl:U.fllvf'\.!11 2567 

(i~\911-:iHvi 3-6) ~-l'Vll~ lflHfll-:iH'illmwi~m~IU~'lh~mw 64 n1rini':IJ!'il~l11~01~ ,ll'\.!1'\.! 2 mnu . 
I t I I f 

I d. .:!:t, QJ ..::::t, ..::::t. .q d 0.1 OJ a ~ 

':i~l111~l1:IJ~'Vl 5 m ,~ 6 1'\.!tl-3'illfi~rlnl':i\9111'il1~'1Jtl~'l.fi11W'Vi'l"~1il~~tlfJl1'\.!n1 m~~Ufl11:1.Jff'\.!ff~l'Vltl'\.!l:I.Jtl 

fl11:IJ171tl'4fllfl (Peak Particle Velocity) iiri1'UtifJn11 0.254 iiri~l:U\911/1'\.!l-vi i~illmmrn\9111'il'ilU'fftyty7W 

fl~'\.!rl''\.!ff~l'Vltl'\.! i~ ~~ffl:l.Jl':itlff'jtl~ri i~i-:itl 
' . 

Cit. _1 _1 (V iJ Cit, Q.I' f ,d ,ci I I 

e '1.J'il1W'\lfl'I.Jll1Jil-l1J'i~Yll'U'I.Jvl'ifll-3Yll\.!Ylflvl~1\.Aflfln 'i~'l11H'l1~Ylfl 5 !Ill~ 6 'b'~tl~l11-:i'illn 

,l ,d '.:'I 9' "" III. I 9' "" ., • I • ., • d 
Yi'\.!'Vllu~l1'\.!lll1:l.Jtl~ rn'Vl7~~7'\.!'Vlfl\91n'\.!\91n u1 ~mw 500 1:l.l\911 YiU17 mmrn1~mm1m11ti'4.fllfltl~"l'~ 

(Peak Particle Velocity) iflti~1'\.!11'\.!1fJ11 (Longitudinal) ~~iiri1rvh tiu 1.243 iiri~l:I.J~':i /1'\.!l-vi rllfl11:I.Jt 

(Frequency) ihfovhtiu 14 1g{~GJf llrl~fllfll':i'll~fl (Peak Displacement) ijfii11vhtiu 0.01593 ilri~l:IJ~':i iflfJij 
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1fN1/lllr1110Jni;J 'J. 11t/.m. ROllil'PJ1flfll 

I cl .d t I a., 

flli'l1l:JJt'.i 'H)~fllfley-:icy~mm.1m 3 U'U1 (Peak Vector Sum) l'Vllfl1J 1.35 lJrl~t:I.J~'.i /1'Ul~ Url~UHt)~Olfllfl 

(Air Pressure) "flll'Vllt'11J 128.0 1~9f11Jrl (UOrl) 

1rlou 1!011'-lrl fll'.i\91 '.i1'il1~fi lfl 11JJ~ (Frequency) ey-:icy~ ~ hi' 'ill flfll';j ~ '.i1'il1~ 1 'UU'U 1 Vl1 

(Longitudinal) ~nri11'Vi1tiu 14 1U~C)f i Ulm V1Jl~V1Jt'11Jfill.Jl~'.ijl'Ui'l11J.JimY~l'nO'U'illflfll'.i'Ylll'l·tl'.io-:i'H'U 

~1JJU'.i~fllflm~'Vln-:i'Vli"r-1vim1i'.i'.iJJ'lf1~ur1~~-:iu1~~0JJ u'.i~fllfl".il'lft1'il'ill"1t1Jfl'lfl 1'U~ 29 'fi'U17fl1J 2548 

(fllfll'-l'U1fl~ 3) ~f1l'n'U~i11'ri1fl11JJ~ 14 1i{~CJf VOJJ111'nflli'111JJl~10~fllfley-:icy~i;tij1fi'U 17.6 lJrl~IJ.Jm / 

1 'Ul~ Url ~fll';j'\J,l~ iij1fi'U 0.20 lJrl~IJJ~';j u~1'U'\JW ~~fili'l11JJl~10~fllfley-:icy~~~n'il1~ ,~'il1,:J'illflfll';j';j~l1J~ 
~ ~ ~ 

Uli'Uf1 1,:J'W "fill'Vllt'11J 1.243 lJrl~IJJ~'.i /1'Ul~ Url ~filfll'.i'\.11l~l'Vllt'11J 0.01593 lJrl~t:I.Jm i-:i1fo 'il ~l~'U,~11 

fil~~';j 1'il 1~ i~ir-:ifl-:inri10 ~11.-!lflW CVll.Jl~';j f 1'1.-1 fl 1rn'«u ff ~l'nO'I.-! 'illflfll'.i'Yl71'11llo-:i ~ll.JU'.i~ fllflfl'.i~'Vl';i1,:J 

'Vl1'Y'IV7fl'.i1i'.irn'lf1~ur1 ~~-:iu1~~0JJ U'.i~fllfl''.il'lff1'il'il1'\.11Ufl1J11'1.-!~ 29 'fi'U11flJJ 2548 i-:ifl~11 ri1uri1 
' ~ ' 

m-:io~Olfllfl (Air Pressure) ~~'.i1'il1~ i~i-:ifl~11,i1-:i\Pl'I.-! nri11'Vi1tiu 128.0 1~9f11Jrl (UOrl) 'W'I.-! 1llotl1m 

tm VUI -vi f.11J tim ~i 1J fll ';j 'Yl 1 rl lf.l'\.10 -:i fl ~'I-! rl JJO~ 'il 1 fl fll ';j ';j ~111~ 'ill fli'111 J.Ji ,:j'\J o-:i I ff f.1,:j u ';j 1 fl{l 11fi 1~~ '.i1'il 1~ i ~ 

'il1 -:J'il1 flfll';j '.i ~ltJ~V-:Jfl,:jt)~i'l-llflW CVl~'il ~ iijti-tJ i 11'1n~i'l1ll.Jlffffl11f.l~O~ -:iu~myf 1-:J ,~ "1 1m~ir-:i1i'.lu fl 1~J1 fl11 

ri1ey-:icy~ [140 t~9ft1Jrl (uori)] ~ffl'Wflfll'.il'Ylllo-:iui'\JO-:JU'.i~t'Vlflffttfiom1maoJ.Jfui~ (fllfll>-l'l.-!1fl~ 3) 

' ' 
3.4.4 -• -~ <=t .., .., ~ Gt ' <=t' ~ 

iJ"hJ!lJ''i fJ'lJ A 'YI fJ'lJN tl fll ";i (il";i 1'll 1~fl1 UJ iJU if~ A 'YI elU AU 'U 1-:J'YI NlU ti l'llU ti-I 
q 

ifo1JUU 
'ill fll'-lrl fll'.i ~ '.i 1'il1~fl 11JJ '«'1-1 ff~l 'nO'I.-! i '1-1 'lf1-:J~ ~11.-!lJl'il'U ~,:JU 'il ~U'I.-! 

"' ., ,f 

(1~0'1.-1 fJl.Jfll'Y'l'I.-! 1i 2567) 

~~ d ~~ o QJ I .d Id 

'Y'l'.i ~1il~~OV'Yi'l.-!fl1 (~1'.il-:i'Vl 3-7) 9f,:JIJJO'Ull011'-lrlfll'.i~'.i1'il1~flli'l11l.Jfl (Frequency) tlli'l11JJl'.i10"1fllfley-:iey~ 

(Peak Particle Velocity) Url ~fll'.i'\.11l~ (Peak Displacement) iu1marn~V1Jt'11JlflWCV1JJ1~'.ijl'l.-!i'l1lJJ 

Ju ff~t viou 'ill flfll '.i 'Ylll'Yi llo-:i ~ 1 J.Ju '.i ~ mflm ~'Vln-:i'Vlf 'Y'I vim 1i'.i rn'lf1~1m~ ~ -:iu 1~ ~o JJ u '.i ~ fllfl''.i l'lfn'il'ill 

t11umfl -ru~ 29 nu11f1JJ 2548 'Y'lu11 '¥Jflfli-:i~~'.i1'il1~nri10~1umwcvi'm\91'.if1'1.-!~n1ttu~ (fllfll>-l'l.-!1fl~ 3) 

'¥Jflfffll'W~~'.i1'il1~ ff1'Ufl111'.i-:i0~01fllfl (Air Pressure) ~~'.i1'il1~ i~ 1rlou1m1mV'l.Jl~V1Jtim~i1Jfll'.i 

'Yllm V'\JO-:ifl~'I.-! ri JJV~'il 1 flfll'.i n 111~ 'il 1 flm11Ji-:i1 trv-:i 'Y'IU 11ri 1~~ '.i 1'il1~ i ~'il 1-:i'il1 fl m n ~111~ ir-:ifl-:io ~1 'I-! 

lflWCVl~'il ~iijno111'1n~m1mfft1'Yi1tl~O~-:iU~flfff1-:ii~ "1 1m~ir-:i1i'.luri1~J1fl11flley-:icy~ [140 1~9fl1Jrl (UOrl)] 

~ffl'Wflfll'.i l'Ylllo-:iui'\Jo-:i1.h ~1'Vlfl'ff'Ylf i 01JJ1 fllf.lOJ.Jf u i~ (rn flffl'.i mfl 1>-1'U 1fl~ 3) l'Jflfffll'W~\91'.i 1'il1~1i'U tiu 
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~ 
I 
~ ,... 

.. <V 

fffJl'UIWllillvl 

L 1JklW 'Uel1JlltlMth:::'Yllll1J~Hll-:J~l'Uflil 

~d''Uelelfl 1:::'1111-!1'111J~li 5 11c1::: 6 

MINING ENVIRONMENT CONSUL TANT CO .• LTD. 

ff1,nfud1u01flvJ j_ 11t1.lfl.flBUaAffli'u 

' ' ' ,. _ I":! ,. .., .., <!t '\' , ' ,. ' ,. _., .., 
fl THUi 3-7 I 1J 'J [11J lfl[l1J fHlfl Tl fl ·n i:11 fl U 'J ,UllHT::IYI ti l-l 'll tJ,H fl'j ~ t)l 'j l-l 'If 1~ nm l-l m {Ill m 1J i:I 1J1ll-l 

4 .::i QJ 

lvlel'U't'IIWnillvl 

25/02/64 

(16.50 'U.) 

11 /10/64 

(16.50 'U.) 

25/02/65 

(16.50 'U.) 

11/10/65 

(16.50 'U.) 

25/02/66 

(16.50 'U.) 

16/10/66 

(I 6.50 'U.) 

24/02/67 

(16.50 'U,) 

ll'U l llfl 'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

33 

42 

18 

45 

25 

18 

23 

40 

27 

21 

14 

22 

25 

42 

29 

35 

25 

29 

13 

36 

14 

<V <V .. 

Nilill'.Wlllillvlm~ff'Uff:::l't'IO'U 

QJ .c::t.,o:t QJ 

vl'll'U't'lvl'j-;Ji)-;Jv! 

Peak Particle I Peak Displacement 

Velocity (mm/sec) (mm) 

0.239 

0.509 

0.333 

0.252 

0.633 

0.443 

0.954 

1.021 

1.081 

0.509 

0.383 

0.448 

0.956 

1.023 

1.083 

0.479 

0.561 

0.495 

1.091 

0.606 

1.243 

0.00107 

0.00166 

0.00349 

0.00051 

0.00382 

0.00277 

0.00609 

0.00593 

0.00798 

0.00467 

0.00421 

0.00458 

0.00611 

0.00595 

0.00799 

0,02153 

0.01713 

0.02542 

0.01653 

0.00577 

0.01593 

Peak Vector Sum 

(mm/sec) 

0.529 

0,681 

1.26 

0.558 

1.28 

0.979 

1.35 

Air Pressure 

dB(L) 

100.0 

100.0 

116.0 

100.0 

120.0 

110.0 

128.0 
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~ 

~ 
N 

'11-n!ul11ud1ti'R j_ 1m.1n.nvutrAfAiu 

Yll'Hl~ 3-7 11Jfomnl'.llJfH'lfll'jYl'j1il1P!ll'j-3~'Uff~l'nel'U'Uel-.'l 1 fl'i-.'lf)l'j 1w1h-.'l~Hl'I-UJlil'U0-.'1UililU'U (via) . 
~ ~ "' 

fHlfl7':ivln'lllflll':i•mtm:::1m1u 

QJ qq QJ .. ~ "' .. ~ 
fl'IIU'Ylvl':i"l'lllvl 

ilmUvl':i'Hllvl lflfl'U'Ylvl':i"l'lllfl ll'Ulllfl'U 
Frequency Peak Particle I Peak Displacement Peak Vector Sum 

(mm/sec) 

Air Pressure 

(Hz) Velocity (mm/sec) (mm) dB(L) 

2. 1i111wm::: 1i1~\PltHJtt'Wii1 (~ti) 25/02/64 Transverse - <0.254 

(16.50 '\.I .) Vertical - <0.254 

Longitudinal - <0.254 

11/10/64 Transverse - <0.254 

(16.50 '\.I .) Vertical - <0.254 

Longitudinal - <0.254 

25/02/65 Transverse - <0.254 

(16.50 '\.I.) Vertical - <0.254 

Longitudinal - <0.254 

11 /10/65 Transverse - <0.254 

(16.50 '\.I .) Vertical - <0.254 

Longitudinal - <0.254 

25/02/66 Transverse - <0.254 

(16.50 '\.I.) Vertical - <0.254 

Longitudinal - <0.254 

16/10/66 Transverse - <0.254 

(16.50 '\.I.) Vertical - <0.254 

Longitudinal - <0.254 

24/02/67 Transverse - <0.254 

(16.50 'U.) Vertical - <0.254 

Longitudinal - <0.254 .. 
lUJl 

'11llll'.ll'l1YI . 
u1lil'l ilJU-:J l~l!i1rniurl'l!l'l ~flucimrnw.f 1llf1~, 2567 

11m'llfll'.i'U'\.!l1f1fil'.i~iufl11lJrl'mY~!'tlfl'UlrlflmllJl~1fl~fllfl (Peak Particle Velocity, PPV) iif°i1i-m~ 0.254 :Ucl~llJm~fl1'Ull1 tuiu 
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3.5 

3.5.1 

~ cf -:; 
fll11Afl1l~'ttf1Will'Vi'Ul 

<a 

0 ~ 

fll'lvllAU'Ufll'l 

lll'l:J'Vl ,lJ~~ 1~1,.1hnrw1"''1-!l'l fit)'l,.1';'1!!'1'1'1,.1\91 ~lfl~ ,~'l'llfll'.ilnmi1ud1~tl1~1~1,.1 ~1'1,.11'1,.1 3 'fftn'U 

fitJ tiuin11:::m11,.1,.rn~ im~m'.i "U2'' tiuin11:::num.rn~ im~m'.i "1J3" -n'1t111:::1fit1'1-!~~~ 1 (yjfi~ 0444908 

OJ ~ ~ 1 j/.Q o d ~ I ~ er 'j} a., d jJ .Q 

11n1,.1uun, 1851989 1111,.1u) mi:::fJWfll'Vlm \91~'1-! ,111,.111,.1 2 'ffm'I-! r1u uum\Pl1,.1m1,.11~11:::1r1t11,.1m~~11,.1'Vlfl' 

\91:::1'1-!\Plnt~t1~111ilu,.rn~ ir1Hm'.i (yjfi~ 0445211 \Pl:::11,.1uun, 1852489 muu) 1m:::tiuii'1lmhi!n'ff~CJJ-n1,.1~1 

('Ylfl~ 0445788 \91:::1'1,.1t)t)f1, 1853186 !'11'WtJ) 1rlu11,.1~ 27 Qllfl1~'1,.11l 2567 (JU~ 3-6) ~~f17'.ilnmm:::m'.i 

.Q d'! lflVo .Q 
11m1nm1,.1 l~~ll'l-!'l-!f1l';i\,lllJl.Jl\91'.iJl'l-!'UtJ~ APHA-A WW A-WEF (Standard Methods for the Examination of 

Water and Wastewater; 2 l 
st 

edition, 2005) i~u'ff~~,-ri'l-!\911'.il~'Vi 3-8 

t::t Q.C:S " Q,.I ' Q,=f, .Q d Q,.I CV ' : 

Vll'H3l1 3-8 lli:r~,:J1fifll1lfl1.JVl1fltlH 11ifll";i11fl";il:!:11 lltl:::fll11fllfli:rfll'WVl1flt1Hl!l 

., .. ., 
\1l't/Utl1 l\1l 'nil 'Jill 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

" ., I 
tl1llfl'Ulln0tJH 

91 ., 
'il1<1'Plf1 

91 ., 
'il1~'Plf1 

91 ., 
'il1~'Plf1 

91 ., 
'il1<1'PI f) 

~ cf -:; 
3.5.2 f.Hlfl111!fl11~'ttflWilll'fU1 

<a 

., ., I 

fllllfl'llHUllrtlil'J0tJH 

- Electrometric 

'd 
U'b'W'W - Nephelometric 

, d 
U'b'W'W - Dried at 103-l05 °C 

,d 
U'b'W'W - Dried at I 03-105 °C 

, d 
U'b'W'W - EDTA 

, d 
U'b'W'W - Turbid imetric 

l~lJ HCI 1<tt pH<2 - Phenanthroline 

,, 'J) 'J) ' 

,11nm'.i11m1:::11 fJ wm'Vlii 1~1~wm:::fJWfll'Vlii 1M~1,.1u111w 'ln~1fi t1~vl1,.1'Vi 1 m ~m'.i 
d dt Cl.I _,d QJ r/ d .Q ,/ ~ Q.I d O QI 

'fftll'l,.I llJtJ1'1-!'Vl 27 Qllfll'Vl'l-!1i 2567 l-Jl!--li:lf1l';i\,l';i1,111i'l';il:::MfJWfll'Vl'l,.ll~~\911'.iUVI 3-9 lli:1::: 3-10 \PlllJi:ll~lJ Ui:1::: 

'.i1t1~l'l-!~i:lm'.i11m1:::111m11r1~1,.11n~ 2 
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• St.1 

st.2 
St.3 

St.4 

1848 

443 4 4 445 

d ., , &' 
~61LnU&11e1tnnn 

'li1fJGlt LA!'J'U"¾6l'th (0444908E, 181989 ) 

'liil~nci::ne1u'/Ja1JLfll"01':i •u2 • (0445828E, 1851913N) 

'lia~nci::nau'IJa"twHn11 'U3' (0445817F., 1852226N) 

timi'1Giuu1u1.ici::LAtl'IH11";,uiiAA::'lUCl0Li}fJ•UMUil'/JiHLfl':i-101';i 

(0445211E, 1852489) 

St.5 timhluri1una-1vfi1ufi1 (0445788E, 1853186N) 

3-24 

-
D -I!] 

,rwf11if1Jd1,i11 "i.lW.IR.RilllifRrmf'u 

Juil'rfl':ii.101':i 

l.1-s::muumil 30794/15994 

'U'it't11U'U'1'i;:i 30672/15261 

'U'itl11U'UR':i;:i 28202/14896 

'U'it't11U'URl;:j 30745/15502 

l11J hiiiu'IJeJ-l lA11J011 

gls/i. 1U.lfl./t '3 - 0 



tU.c::ic::ffU I 
1U'YllflllVl1elfJH 

pH 

Turbidity 

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 

~ d !' 
fHl fll 'n lfl •n::; 'l'lf:JWil ll'flfl 

f fU ' IV i,I -=f. d. 
'I.HlvlflVl:t;fHlU'Uel..'.1 llelvlflVl:t;flelU'UM '111fJVl:t; lflfJ 'WQYl'Y1 1 

lfl,.:ifln "1.12" 

27/02/67 

7.7 

9.5 

13 

300 

145 

0.46 

1.2 

lfl':i.:!fll':i "1.13" 

27/02/67 

7.8 

9.8 

17 

265 

150 

0.55 

0.79 

27/02/67 

7.6 

II 

14 

290 

150 

0.67 

0.78 

' "' ·mn 'IJ1'1J'Vl 'h.1-d.:i !g'U lTH)'U!~'U'l'l flel'U'l1'lU'Vl'U'f1 '11fl~, 2567 

iflll'l':i!JlU 

5.0-9.0 

m~':ii l'UtJrumrn.11~1~u (th~tfl'Vl~ 3) th~mflflru~m 1lJm1~-:an~ieJlJ!!'tt-:J'lfl~ 'Q'IJ'IJ~ 8 vrn. 2537 

3.5.3 
., 

~1'Uf-mn111ir1·n~11r1rufll'Vnl1ih~u1ui~hl'wm-1fl1'V¥u'.fi 2567 
'I 'I 'I 

'illf)f11'j11f111~11fJtufll'V'l1-ll-llti•nh:iin~~fH)'W'1HM 1m-:Jnl'j "U2" utiin~ ~f)tl'W'\Jtl-:J 1m-:inu 

" '1.J3" 11~~fJ tufll'r-nl 1tt'1u91 ~1fi fJ'W~1P1~ 1 'Yf1.J11 ij1'i1 pH ~9171'il11P1ti~'l'Wmtu~l.11917jl'W~n111'W1P1 1rlm.l1m 

1m urnlim.J nrn..11911 ! l'W fJtu m-wJ 1 ih~'W (th~tfl'Vl~ 3) 917:1.J'lh ~ mflfltu~ m rnm1 ~ -:iu 11P1-a'mm 'tt-:J'lfl~ lA U'IJ 
.d !, .c:1.d O Q f1' 0 Q./ I 

'V1 8 'W .fl. 2537 'Vl-:J 3 fftn'W'Vl'Vllf1179171'il11f111~'11 ftl'l1 7'1.Jfll Turbidity , Total Suspended Solids , Total 

~,•,9/ o •, 91 
Dissolved Solids , Total Hardness , Sulfate 1m~ Total Iron l.Jl917!1'Wf.1-:J :I.J \Plf11'11'W\Plfll 1 
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,rmfud1ud1ti"1 l 11t1.Jll.f!Otl!Tl'Jjf!ft1 

' .. .:t ~ d o 61 i/Q GI a Q..I d 
Vll'lH't'l 3-10 fH.ltn'lVl'l1'111fl'll:::11flWill'W'Ul !Vl~'W !'Wl~el'Wfl>.Jill'W'W1i 2567 . . 

.. 
"" d • 

fH.lfll'nltl'il~'l'ifli.lUll't't'Wl 

, :'Js g,u .ct , : Ji o u de:. ~ 
1rn u l\ll 'Wm u -;i.:i Ill~ m flu 'Ufl 'W l\ll 'Wffl 'W iHWJl'l'i'W fl 1 

91.a. QJ .ct 

Yll.:J\lll'U't'lf'l\ll~'J'W\llfllilfl.:i 

mu0'lla.:ilm.:im, 

QJ .ct Q Q,,I ' 

1'W't'l!fl'U\ll18fJN 27/02/67 27/02/67 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.6 

0.6 1 

<5.0 

190 

158 

1.2 

7.8 

0.49 

<5.0 

195 

6.5-9.2 

20 

Total Suspended Sol ids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

: mg/L as CaCO3 

: mg/L SO4 

90 

I. I 

1,200 

500 

250 

1.0 Total Iron : mg/L Fe 0.078 0.014 

,,; 
')'J'JJl 

'JJllil":i§jl'W 
QI 4 ~ g.14 0 QI ,I '1 "" 

: ,J-:i ::: fllf'l'fl'i ::: 'Vl':i1.:t'Vl':i'VWlfl'i1i':irn'lfl~Ui;1:::ff.:iU1~i;l'e)lJ l':i'el.:t fll'n'W~'ni;lfUfll,U"l'llm:::lJl~'j fll 'j 'W'Vll.:J'J'l/lfll':i 

rl1t1hmmfo:iti-w~1'Wff11i1m-ey'll1m:::m':i~'el.:iti-w't-w1~'el.:i~.:i1n~~'elllttl'Wvl'l;l vrn. 255 1 (mruCV1e1'41"ll\1'.:l"J'~) 

3.5.4 
.::.\ o' ~ j/.:::::.. o d .:!i I ! ~ fJ/ QI .c:::1 9/ Q 

,Jlflf11'.i11fl'.i7 ::: l1fJWflll'l'Wli~~'W ,Jl'W1'W 2 fftll'W i'ltl '1Jtl'Wl~'W'IJ7'W1.:J~:::li'ltl'WVl7.:J~l'W'Vlfl 

~ "' ... 1 I ! .l O QI ti.::.\ ~ ' QI d d .::.\ o'd I ''l .. 
~ ::: 1'W~ fl1lW.:Jll1'WtJ'UtJ.:J i'1Hf17'.i tnl:::'IJtJ'I.Jl~'W ffl'W fHY .:JCJ.Jl1'W fl1 l'l'IJ17 l'J fl~'lf'WVl~ '.i1,l1li'l'.i7:::l1:I.Ji'lltl~ 'WlfltuCVl 

:i.n~'.i!l'WtJtumml11J1~lfl~ 'l i'u1 ifli'l ~11J1h:::mflm:::V1n.:iV1i'wmm'li'.irn'lf1~1m:::~ .:i111~irm.J 1it1.:i rlmu~ 

11~ fllfltu cvi'1m::::i.n~ '.i fll'.i 'l u Vll.:J 1'lflf17'.i rlmf 'IJ fll '.i i1t1.:Jf)'W~ l'W ffl'lil'.itu iJ''Ulrn::: fll'.i i1t1.:Jf)'W 'lu1i tJ.:J~ .:JU 1~ irm.J 

l~'W'Wll l'l.fl. 255 ] (flli'1H'W1fl~ 3) ~ i~f17l1'W~lfltuCVltl'\¾ im.r~r.:iey~ Hi.:i 2 mnil~~n,:i11m1:::11 
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tf14,fud1uti1tlA 1.110.111.r,vuaAi'Riu 

3.5.5 
., I 

- ~ <:l .,. ,! 0 61 ' <:l ' ~ _Qf .., 
fll'Uu1f.J1J!'t1f.J1JNtlfll11Afl1l~'tt r\Wfll'Vi'U l ! U 'ti 1~'t1Nl'U ti um tl~1J1H)1J'U 

~ ~ 

mnm11m11t11tJ rumV1tl1,rv-:i1h:iin\91:::mrw"llti-:i im-:inn "1J2" iitiin\91 ::: flti'W"llti-:i im-:inn 

"1J3" ucl:::tJrumTitl11-hv\91 ::: lfieJ'W~~~ 1 imh-:i~~l'Wl.Jl'il'WO-:JU'il~U'W (f:Jl.Jfllimf 2567) \91111-:i~ 3-11 , 3- t 2, 

3-13 llcltl 'U~ 3-7, 3-8, 3-9 'V'l1J11 iiti1 pH ~\91 '.i1 'il1~tJ~i'WlfltUCVll.J1\9112}1'W~till1'W~ 1rlm11m1meJ1Jlllf.11Jfi1J 

l.J1\91 '.il} l'WfJfllfll'V'ltl7 H1~'W ('U'.i:::l.fl'Vl~ 3) \9111.J'U'.itfllfl'flru:::m11.Jm1~-:i111~~tll.JIIM-:J'lfl~ uuu~ 8 TI.fl'. 2537 
., ' 
QI add o .e.. rl o QI I 

'Vl-:J 3 fftll'W'Vl'Vl1fll '.i\91'.i 1'il1lft11::: '11 ff7'1111Jfll Turbidity , Total Suspended Solids , Total Dissolved Solids , 

Total Hardness, Sulfate 1m::: Total Iron l.Jl\91'.il}l'WD-:!'1~'1~till1'W~fl7H 

ti ii 3/ d ~ I ~J j/ OJ d 

ffll11'1Jfll'.i\91'.i1'il1lfl'.i 1::: '11fJUlfll'V'l'Wli\9l~'W~l'W1'W 2 fftll'W flt! 1Jtl'W1\9l'W1Jl'W1-:J\91::: lflf.l'W 

(f:Jl.Jflli'Wn 2567) \911'.il-:J~ 3-14, 3- 15 1m:::iiJ~ 3-10, 3-11 \911mhiu 'V'l1J11 'VJfli'lfil~vilfl1'.i\91'.i1'il1lft11tl'liit11 

titji'Wlflfll cvi'mm l} l'W fJ rumTitl 11J1~1cl~ 1iu1 infl \91 ll.J'lh ::: mfl'm ::: 'Vl '.i 1-:i'Vli'TI f.17 m 1i '.i '.i 1.J'!f1~1m::;~-:i111~~t11.J 

1it1-:i tirn'W~ mf rnmu CVlllclt:IJl\91'.i fll '.i i 'W V11-:i 1 '!f1 fll'.i rlrn i' u fll'.i ~ti-:iti'W~l'W ff11il'.ifll '(J'"llllcl ::: fll '.i i!ti-:iti'W i 'Wti ti-:i 

~ -:i111~~t1mil'WvhJ 'VI .fl'. 255 1 cmfli:-i'W1n~ 3) ~ i~n1'\1'W~mru cvi't1'4 fo"~ -:icy~ H 'VJ fl fl i -:i~vi1mrn11'il 

11m1:::11 11~t1~1-:i'11~\917l.J "V11J11 '.i l1J f;J',ii 'W~'W~WJ1iit1l'Wi'WnwqiJinfl1vin! 'W rl1tti'uJ1~m11Jg1i'W 

Ji d "''i ,;; Ji ,;; ., '" 'I I ., IJJ •lq g/ 

'Vl'W'Vl'U'.i 1flfl'Wl~'Wllcl t 'lftl'Wltl-:!:1Jl~l.J 1'Wff1'W"lltl-:Jmmru Total Suspended So lids l.Jl\91'.il}l'Wf.1-:J 11.J !~ 

IH'l t 'l'll -:J I fl'.i -:J fll'.i 'il::: 'Vll fll'.i~~\9111.Jla 1'.i t1-:J i:-lclfl1 '.i \91'.i 1'il 

'°" "''I I I '°" o '°" 'j "I \JJ I ,,; \JJ g/ d ~I g/ Ji 
1lft1lt'\1 !'Wll\91 cl t t]~ fllcl 11lfl~i:-lcl m t 'Vl1J'il1flfllrnll'W 'U-:il'W"lltl-:J ! m ,:jfll',j'\1',j tl !l.J l'Vltl'ilt !~lfl1Jlu'W"ll tll.Jcl'V'l'W! l'W 

tm::: mll'W1'1'11-:Jllfr'1"llUtlJ'111~ tl i 'Ui'W tl'W lfl\91 
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\>ll'n-1~ 3-11 1ma'I.J1na'I.Jf.lt1fll1\>1111111t1·n::~tJWmTI~1,it>--11.hl~fl\>l::flt>U,it>--1 im-:im1 "'I.J2" 1u~1--1~rhm.11 

11uo--1ifo~uu 

a., .c:i d 1L.I f 

'Jl!'Yl!fl1J\il'J0tlN 

., ,, 
fJlJfll'VfU'li 2564 

~~lfllJ 2564 
., ,, 

fJlJfll'VfU'li 2565 

~mfllJ 2565 
., ,, 

fJlJfll'Vl'U'li 2566 

~mfllJ 2566 
., ,, 

fJlJfllVl'U'li 2567 

..; 
'tU.Jl 

lll\>l'.if l'U 

"' ' fli.'lfl 11\il 'i'J\)'J lfl'Jl ::: 'l'i 

pH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/L as CaCO3) (mg/L as SOJ 

7.9 

7. 7 

7.8 

7.9 

7.6 

7.8 

7. 7 

5.0-9.0 

I.I 9 

2 19 

52.3 

66.0 

0.22 

25 

9.5 

<5.0 

21.3 

7.5 

11 .8 

<5.0 

7.8 

13 

242 

144 

86 

130 

254 

150 

300 

1J11iv1 l:IJ~,:j l~'Ul1'HJ'WllY'W'Vl fltlWlf'1ll'Vl'Wt i1ti'f1 '2567 

70 

10 

18 

56 

90 

35 

145 

0.43 

26 

17 

18 

3.0 

55 

0.46 

Total Iron 

(mg/L) 

0.107 

4.5 1 

0.528 

1.88 

O.Q38 

0.49 

1.2 

:1J1'fl'J"jl'Wf'JtUflTV-nl1~1~'W (1.h ::;m'Vl~ 3) 1h::;mrYflru::;fln:1Jm1~-:i111'f1"'ti:1J11'11-:i'lf1~ uuu~ 8 vrn. 2537 
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10 

9 

8 

7 

6 

s 
4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

tfmf11rh11i1ti11 l 1111.,ri.n1111rr,,r11i11 

pH 
1Jlfl111U - 9.0 

.............................................................................................................................................................. -,:s .. ·••·········•··· ····•·••·••···•··· 
u u ~ u u . u 

••.•.• m,n11u .•• !" ................................................ _ .... . 

11.,,. 64 fl.ft.64 11,,,. 65 fl.ft.65 11.,,, 66 ft.ft. 66 11.,,. 67 

NTU Turbidity 

219 

52.3 66.0 
25 9.5 1.19 0.22 

n.,,. 64 fl.11.64 n.,,, 65 ft.ft. 65 n.,,. 66 fl.II. 66 n.,,. 67 

i1101111u : lJ19J'jfJUU1Trnl1th~u (1..h::m'l'l~ 3) ,.h::mi'fmu::mrnm'j~~111"irm.J1111<1'111~ ~uu~ 8 ..-..l'f. 2537 

. .. 
ti .. -~ .. ... J • ' ., ~ J fl 3-7 llffvl~fl111U'HJ1Jlfltl1.JNflfll10l11il11fl11::'MfJWillV'l'Ul'lltl·U.ltlvlfl\Jl::fltl'U'lltH1fl1~fl11 "1.J2" 

, f .::Cl 4,.Gf Q.I 

'U'lfl.:jf!Nl'Utllfl'Utl.:a1Jf1'1\J'U 
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mg/L Total Suspended Solids 
70 

60 

50 

40 

30 21.3 

20 11.8 13 

<5.0 7.5 <5.0 
7.8 

10 

0 

n:n.64 fl .tl.64 n:n. 65 fl.tl.65 n.fl.66 fl .ti. 66 n.fl . 67 

mg/L Total Dissolved Solids 
3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 242 300 

0 

n.t'l.64 fl.fl. 64 n.'l'I. 65 fl.fl. 65 n.'l'I. 66 II.fl . 66 n.'l'I. 67 

mg/L as CaCO3 Total Hardness 
800 

700 

600 

500 

400 

300 

200 145 

70 56 
90 

100 10 18 35 

0 

n.'l'I. 64 11.11. 64 n.'l'I. 65 II.fl. 65 n.'l'I. 66 11.fl.66 n.'l'I. 67 

,Jcl ' J YI 3-7 (Vltl) 
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tfmfMfnJl9lflR 7. lltl.111.r,DJllr,Jf,ri'u 

mg/L Sulfate 
500 

450 

400 

350 

300 

250 

200 

150 

100 55 

50 0.43 
26 17 18 3.0 0.46 

0 

tl.1'1 . 64 91.11.64 tl.1'1. 65 fl.II. 65 tl.1'1. 66 fl.II. 66 tl.1'1. 67 

mg/L Total Iron 
5.0 4.51 

4.0 

3.0 

1.88 
2.0 

1.2 

1.0 0.528 0.49 
0.107 0.038 

0.0 

tl .1'1. 64 91.11.64 ll .1'1. 65 fl .fl . 65 ll.1'1. 66 fl.II. 66 ll.1'1. 67 

' .I.. I Jun 3-7 (vtfl) 
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,. 
vnnn, 3-12 

~ .ct d IV I 

'J'U't'llfl1Jmt11'.JH 

~ ,, 
flllflWfU1i 2564 

~cllfllJ 2564 
~ ,, 

flllfll'l'i'U1i 2565 

~cllfllJ 2565 
~ ,, 

flllfll'l'i'U1i 2566 

~"i'llfllJ 2566 
~ ,, 

flllfll'l'i'U 1i 2567 

,. 
nm 

tllll"l1;JlU 

il'mjuihu1hnA 'l 1w.m.Roual'lfni'u 

V ' 
--~ ct e::t. d O ' CV ~ G) ' .cl f 

IU1fJ1JIYlfJUfH.'lfll1\l"l11911fl11::'11flf.Ufll'l"fl-!l'lltl.:J1.Jtl~f)\l"l::f)tlU'lltl.:J lfl"l.:Jfll"l "1.J3" !U'lf1.:JYlf-11Utll 

pH 

7.8 

7.7 

7.8 

8.0 

7.6 

7.9 

7.8 

5.0-9.0 

. 
"" _., ., 

9Uth'IU991.JU . 
" , 

f-HI fll 'lVI 'nil 'J lfl11 ~ 'ti 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/Las CaCOJ (mg/Las SOJ 

0.86 

316 

48.5 

60 .5 

0. 18 

4 .8 

9.8 

<5.0 

24.7 

6.0 

15.0 

<5.0 

<5.0 

17 

224 

152 

82 

120 

220 

290 

265 

85 

8 

12 

48 

75 

125 

150 

0.08 

28 

14 

2 1 

2. 1 

105 

0.55 

u1'1Jl'l ,1J~-:J l~'W 1-rHJ'W!l!irvf fH)tJClftlUl'l'W~ ,hn~ '2567 

Total Iron 

(mg/L) 

0. 137 

8.26 

0.940 

1.1 6 

0.052 

0.20 

0.79 

1J1~':iil'Wr.JflHn viJ1~h~'W (1.h::ml'l~ 3) 1h::m flf"lru::mw m ':i~-:i111~~ti1Jur1-:i'lf1~ uuu~ 8 vi .fl . 2537 
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10 

9 

8 

pH 

lfl"11f1\I = 9.0 ·············· ........................................................................................................................................................................................ . 
u u u u u u u 

,...._ ~ ,....,_ - ~ ~ ~ 

111\11 1111 "' 5.0 
5 • ••••••·•· I ·•"" ................... ... , .... ................ , .. ...... , , •.•••..•.•...• .... ,. ....... ................. , ....... ............... .... ...... .............. ... .. ...... ··•· 

4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

n.ft. 64 \11.fl.64 n.ft. 65 \II.fl. 65 n.ft. 66 fl.fl. 66 n.ft. 67 

NTU Turbidity 

316 

48.S 60.5 

0.86 0.18 4.8 9.8 

fl.ft. 64 fl.fl. 64 fl .ft. 65 \II.fl. 65 fl .ft. 66 \II.fl. 66 fl.ft. 67 

' .. 
,J .. .I"! .. ""' d • ' ., <; l YI 3-8 11nv1-:im11u·rnmY1t11.JNllfll1V1ni111ft•n:::'t'lfJWfll'Yi'l-ll'l.ltFl'Uflv1flV1:::fltl'l-l'l.ltl-:i 1ft1-:im1 "1.J3" 

, I .. , "'if ., 
1-1111.:l'YINl\UJli'l'Uil.:I i'l~\J'U 
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?l'mj'uihu41nA 1.11a.111.11Bull'nfniu 

mg/L Total Suspended Solids 
70 

60 

so 

40 

30 24.7 

15.0 17 
20 

10 <5.0 6.0 <S.O <5.0 

n.1".64 11.11.64 n.1". 65 fl .fl . 65 n.1".66 fl.fl. 66 n.1". 67 

mg/L Total Dissolved Solids 
3,S00 

3,000 

2,S00 

2,000 

l,S00 

1,000 

500 224 1S2 82 120 220 290 26S 

0 

n.fl. 64 fl.fl.64 n.fl. 6S fl.II. 65 n.fl. 66 fl.II. 66 n.fl. 67 

mg/L as CaCO
3 Total Hardness 

800 

700 

600 

500 

400 

300 

200 
8S 

125 150 

100 8 12 

0 

fl .fl. 64 fl.fl.64 n.fl. 65 fl.11.6S n.fl. 66 fl.fl . 66 n.fl. 67 

m\ll1f1U : l.l1'fl'HJtllflTrn11ih~h1 (th:am1~ 3) 'U:i::mt1i'lru::n·Vi1Jm:i~-:i1ni'l~V1JU'l1<l'lfl~ ~U'U~ 8 'l'i .11. 2537 
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'HN'tlllnlltlnA 11111.111.IIIJIIIJ'flfni'II 

mg/L Sulfate 
500 

450 

400 

350 

300 

250 

200 

150 105 

100 
28 14 21 

50 0.08 2.1 0.55 

0 

n.,,. 64 91.11.64 n.,,. 65 fl.fl. 65 n.,,. 66 91.fl . 66 n.,,. 67 

mg/L Total Iron 
10.0 

8.26 

8.0 

6.0 

4.0 

2.0 0.940 1.16 
0.79 

0.137 0.052 0.20 

o.o 
n.,,. 64 91.11. 64 n.,,. 65 fl.fl. 65 n.,,. 66 91.fl. 66 n.,,. 67 
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., ' ' .cs ,. ~ .cl ~ d O ~ ~ ii Cl ct 1 ' .cl ' ,cS: -~ CV 

Yll'HH'I 3-13 !U 'jl'.J1.JIVll'.llJl>Hlfll'jvl'i1\l11fl'j l :::11flWftl'VfU11'11Yl'U111l'.lvl:::lfll'.l'U\lYIVI 1 'U'tf1..:.tVli:-ll'Ul.Jl\l'UO..:.tu\l\llJ'U 

<v .c::t q Q.I ' 

l'U't11fltlvl'J0tlN 

~ d 
QlJfll'W'U 1i 2564 

~'11tllJ 2564 
~ d 

QlJfll'W'U 1i 2565 

~'11tllJ 2565 
~ d 

fJlJfll'W'U1i 2566 

~'11tllJ 2566 
~ d 

QlJfll'W'U1i 2567 

"' mn 

. . . 

pH 

7.9 

7.6 

7.7 

7.8 

7.9 

7.7 

7.6 

5.0-9.0 

"' l N'tlfll 'lff'ilil l!fl'll~'tt 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

1.21 

19.3 

0.52 

12.7 

0.23 

6. 1 

11 

Solids (mg/L) 

<5.0 

5.3 

<5.0 

<5.0 

<5.0 

5.6 

14 

Solids (mg/L) (mg/L as CaCO:i) (mg/L as SO.J 

238 

260 

228 

265 

284 

260 

290 

85 

140 

110 

175 

125 

165 

150 

0.19 

0.6 

3.3 

11 

4.0 

8. 1 

0.67 

u1-J'Vl 1lJ~.:j l~'U,1'Hl'l-!Uj''U'\11 fltl'U'lf'1U'Vl'U~ ~lfl~ , 2567 

Total Iron 

(mg/L) 

0.053 

0.44 

0.028 

0.2 14 

0.028 

0.41 

0.78 

m11 'iJl'WtJUU11'Viil1ih~'W (1h:::m'Vl~ 3) 1h::: mr1r1w ::: mrnm'i~.:iu1~-a'tilJ1tlt.:i'!f1~ ll'IJ'IJ~ 8 'Vi.fl. 2537 
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10 

9 

8 

7 

6 

7.9 7.6 7.7 

fl1,n'{uthui1llA l. 11t1.1f't.nnua,i;,,iu 

pH 

fllfl1!1\I • 9.0 

7.9 7.7 7.6 

)1191 5.0 

5 ........... _ .................... -·- ········ ........... __ ................... - ....................... ·-······ .............................................. .. 

4 

3 

2 

I 

0 

80 

70 

60 

50 

40 

30 

20 

10 

0 

n:n. 64 

NTU 

1.21 

n.,,, 64 

91.fl.64 n.,,. 65 

19.3 

0.52 

fl .II. 64 n.,,. 65 

fl.II. 65 n.,,. 66 fl.fl. 66 n,,,, 67 

Turbidity 

12.7 11 
6.1 

0.23 

fl .fl . 65 n.,,. 66 fl.fl. 66 n.,,. 67 

' W I , _ I 4 _ I'::! .c:1 ~ d o ~ ~ 91 .c:1 -Cl , , .c:1 , .di: -~ u 
Jufl 3-9 llffvl~fl1111J''WtJl'Yltl1JNflfl11Vl11\l11fl11:::'ttfJWfllVi\flf.11Pl'l-l'tt1rJVl:::lfltl'l-l~Pl'YI 1 'l-l'll1~'YIN1'1-l"1\l'l-l0~1J\l~1J'l-l 
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70 

60 

50 

40 

30 

20 

10 

1,200 

1,000 

800 

600 

400 

200 

0 

mg/L 

<5.0 

n:n. 64 

mg/L 

238 

n:n. 64 

mg/L as CaCO
3 

800 

700 

600 

500 

400 

300 

200 
85 

100 

0 

n.,,. 64 

SJ1V11fl'U 

5.3 

... fl.64 

260 

fl .fl . 64 

140 

fl.fl.64 

MINING ENVIRONMENT CONSUL TANT CO .• L TO. 

,rN~lllnlltlnll 1. 110.lrt.110lllr'1111i'II 

Total Suspended Solids 

14 

<5.0 <5.0 <5.0 5.6 

n.1'1. 65 fl.fl. 65 n.1'1. 66 fl.fl. 66 n.1'1. 67 

Total Dissolved Solids 

265 284 260 290 
228 

n.,,. 65 fl.fl. 65 n.,,. 66 fl.fl. 66 n.,,. 67 

Total Hardness 

175 165 150 
110 125 

n.,,. 65 fl.fl. 65 n.,,. 66 fl.fl. 66 n.,,. 67 

' -,... ' JuYI 3-9 (fUI) 

3-38 
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ttmfMlnM91flFI 1.110.ll'I.IIIJMD'fl1ni°M 

mg/L Sulfate 
500 

450 

400 

350 

300 

250 

200 

ISO 

100 

so • 0.19 0.6 3.3 II 4.0 8.1 0.67 

0 

n.11. 64 fl ,fl . 64 n.n.65 fl.fl . 65 n.11.66 fl.tl.66 n.n. 67 

mg/L Total Iron 
5.0 

4.0 

3.0 

2.0 

0.78 
1.0 0.44 0,41 

0.053 0.028 0.214 0.028 

o.o 

n.11. 64 fl .fl . 64 n.11. 65 fl.fl. 65 n.11. 66 fl .fl. 66 n.11. 67 

.l<t I 
J1JYI 3-9 (~Hl) 
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il'mfu1rJU01fl"1 J. J1tl.ln.flBUlrP1111i'U 

Iii Trn1n 3- t 4 1 m am naui:-ii.'ltn'i m1911 fl ·n~lifl wm'W~ 11 ~~'U mnu a~ 1 ~ 'U u l'U 1..:i\il~ 1 fltl'U m..:i ~ rn ti fl . 

,v q d ,v I 

1urimuvr:rnt11.:i 

., . 
fJ:JJflTYf\.lli 2564 

i'Jrllfi:JJ 2564 
., . 

fl lJ fll'Yf\.l 1i 2 5 6 5 

i'Jrl l fil.J 2565 
., . 

fJl.JflWf\.lli 2566 

i'Jrllfil.J 2566 
., . 

fJl.Jfll'l'l'Wli 2567 

lll\ll"ljlU 

.,; 
nm 

V "1 <!I 1 1 I .,; I di _'f' V 
\il~1'U\ilf11 'iltl..:Jl'tt'U a '\la..:i fl'i ..:i tn'i wu1..:ini:-11'Umil'Ut1..:iu 991J'U . 

"" d ~i.lfll':i\ll'l°J'\l"Jll'l':il~'tt 

pH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/L as CaCO:i) (mg/L as SOJ 

7.7 

7.8 

7.6 

7.7 

7.9 

7.8 

7.6 

6.5-9.2 

0.74 

1.25 

0.54 

1.1 5 

0.18 

0.33 

0.61 

20 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

250 

346 

236 

270 

238 

340 

190 

1,200 

90 

130 

l 10 

150 

95 

180 

158 

500 

0. 14 

0.3 

4.9 

0.9 

3.3 

2.4 

1.2 

250 

1h~ mffm ~'1'111.:i 'l'1 -f 'V'l t11 m 1in :iJ '!fl~lli'I~ ~ .:iu 1~ -a'0 :iJ 110 .:i rl rnu ~,,, i:i rnnru ~tm~ 

m'1n m1 hrn1.:i1'!f1m1 rlrn-f 1Jm1il0.:itiu~1u m!i11ru ey'\11m~nnif 0.:itiu 1 m10.:i 

,; ~ ~I "" • 'I" 
ff.:Jll1~M:IJlu'U'V'lEl 'V'l.ff. 2551 (lf1W.CV1tl'4 li'l:IJ~.:Jt)'~) 

Total Iron 

(mg/L) 

0.063 

0.15 

<0.005 

0.009 

0.038 

0.25 

0.078 

1.0 
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10 

9 

8 7.7 - 7.8 - 7.6 .--

pH 

7.8 
..1:1... - ,-1:!. 

7 . ................ •••••••••···•••··•• ...... ••·•·••••··· •• ·•· •· ............. ........... ... """" ............................................................ .................. .... . 
6 

5 

4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

NTU 

" ·"· 64 

Sllfl1f1SI • 20 NTU 

0.74 

n.,,. 64 

ft.11. 64 n.,,. 65 

1.25 0.54 

fl.II . 64 n.,,. 65 

ft .II. 65 n.,,. 66 ft.II . 66 n.,,. 67 

Turbidity 

1.15 0.18 0.33 0.61 

ft.11 . 65 n.,,. 66 n.,,. 67 

i.11vi111-u : 1.h-::mffm::nn.:ini'vw1fl'Hilrn'!f19i1m::~-:11m1~alJ 1ia.:i t1l'H'Ufl'IHimfltuot111n::m~lml 1un1.:i1'!f1ml 

ffl'H71.Jflll~6.:Jfi'U~l'Uffltmru q,am::ml~a.:ifiu 1-uiia.:i~ .:Jll'J'1~6lJlrl'Wvhi 'fl.ff. 2551 

(mtucti'a1' inlJ\)'.:J't)''1) 

... I .J _ ti! .ct ~ d : ti SI~ t : ,I ti u .ct SI 
JuYI 3-10 Uff~Hfll'HU'HJ1JIYltJ1.JNllfll1Vl11;:)11fl11::'t'lfJOUl1VfU11VIAU;:J1fl1.Jf>UlVIU1.JlU1.:aVl::lfltJUYIHA1U 

... ., 4 "I t 'I I 4 I 4 _'f ., 
tlftVl:t:l'UVlflliUJ-.'11'11'U8'1ltH lfl1-.'lfl11 !'U'lll-.'lflNl'Utlltl'Utl-.'11JtliJU'U 
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70 

60 

5-0 

40 

30 

20 

10 

1,200 

1,000 

800 

600 

400 

200 

0 

mg/L 

<5.0 

n.w.64 

mg/L 
111111(1\1 • 1,200 mg/L 

IUl. 64 

mg/L as CaCO
3 

800 

700 

<5.0 

11.n. 64 

346 

fl .II. 64 

600 lnfl1flll • 500 mg/L as caco, 

Total Suspended Solids 

111,,11rni11i.l'nmll111hiI 

<5.0 <5.0 <5.0 <5.0 <5.0 

n.w.65 fl .n. 65 n.w.66 11.n. 66 n.w.67 

Total Dissolved Solids 

340 

n.,,. 65 fl .fl. 65 n.,,.66 fl.ft. 66 n.,,.67 

Total Hardness 

500 ............................................................................................................. .. ......................................................... ............................... . 

400 

300 

200 

100 

0 

n.,,. 64 fl .11. 64 n.,,.65 

180 

fl.fl . 65 n.,,.66 fl .11.66 n.,,.67 

iJlVl'lfl'U : u1:::mffm:::m1.:i'l'li''VW1f1'rnl'ill'l/1~ml:::~.:i111~n'mJ 1io.:i f11'11'U~'l1nmmutf11m:::1rn1rn11L'IJ'1'11~1'1/1flll 

ri1'11i''Um1ilo.:itru~1uiY11iUWt)''ll11n:::m1ilo~t1'1JL1J1io.:i~.:i111~n'mJ1~u~11 'Yi.ff. 2551 

(lf1W'fltl\l hlJ\)'~"J'~) 

at!~ 3-10 cPiti) 
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mg/L Sulfate 
tnfl1fl\l • 250 mg/L 

250 

200 

150 

100 

50 

0.14 0.3 4.9 0.9 3.3 2.4 1.2 

n:n.64 91.11. 64 n:n. 65 " ·"· 65 n:n. 66 "·"· 66 n:n. 67 

mg/L Total Iron 
10.0 

8.0 

6.0 

4.0 

Sllfl1fl\l • 1.0 mKfL 

2.0 

0.0 

n:n. 64 91 .fl . 64 n:n. 65 "·"· 65 n:n. 66 " ·" · 66 n.t'I. 67 

1JlP11'fl'U : 1.h::mffm::fl'j'l.:Jl'li"vw1m1i'jrn'lf1~1m::~.:i1n~n'mJ 1if:l.:i nrnu~mimnwcri'1m::1mmm1um.:i1'111t11'j 

ri111fonm1fl.:Jf1'U~1'U'i;Y11i1'jWq,i1m::nm1n.:inu1u1in.:i~.:i1m1n'n1J1ri'Uvh, Vi.ff. 2551 

(lflWcrlfl'41"'1lJ~.:iq~) 
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IU .-::I a' Q.J I 

1 U'YI !fl 1JffltH.I N 

~ .. 
f}lJ.fll'WU1i 2564 

~trnllJ 2564 

~ .. 
f}lJ.fll'VfU 1i 2565 

~tllfilJ 2565 

~ .. 
f}lJ.flWl'Uli 2566 

~fllfilJ 2566 
~ .. 

f}lJ.fll~'Uli 2567 

.,; 
Yltll 

. 
GI ' .ct , 4 ... Qf' v 
l'U'lf1-3Yl~l'I-U.Jlil'UtMUilil'UU . 

.. ' Ntll111\ll 'n~1 lfl11:::'11 

pH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (mg/L) (mg/L as CaCOJ (mg/L as SOJ 

7.7 

7.9 

7.8 

8.0 

7.9 

7.7 

7.8 

6.5-9.2 

1.09 

J.34 

0.54 

1.00 

0.35 

0.32 

0.49 

20 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

248 

364 

2 18 

106 

214 

360 

195 

1,200 

80 

145 

95 

140 

75 

180 

90 

500 

0.39 

3.0 

3.8 

1.8 

2.7 

2.6 

I.I 

250 

'LJ'j ~ fllffm ~'m' 1 ,l'Vl i"v-1 tll m li ':i ':i :I.J'lfl~U"~ ~ -3111~ ~tl :I.J 1it1-:i fll'l1'U~'I-Hi fllfltU ~Im~ 

:I.JWl 'j fll 'j i 'U 'Vrn 1'lfl fll 'j fl1'117 u fll'j i!t1-:i f1'U ~ l'U m !il';itU ey'lltm~ fll'j i!t1 -:i f1'U i 'Uli t),:j 

"' ~ ?I "" .- 'l' 
m111~"tll.111J'U'W1l 'W.ff. 2551 (lf1W"Vltl'4 1":1.J~-:iey~) 

Total Iron 

(mg/L) 

0.053 

0.03 

0.157 

O.Q38 

0.085 

0.09 

0.0 14 

1.0 
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10 

9 

8 7.7 
..--

7.9 7.8 ...-- ..--

pH 

tnft11rn •9.2 

8.0 
..-- 7.9 

...-- ,E.. ,2:!. 

......... ....... . .................. ,---- ................... ---·· .................... ...... ................... ....... .................... ....... ···········........ ·--- .... . 
6 

s 
4 

3 

500 

450 

400 

350 

300 

250 

200 

ISO 

NTU 

n.t1. 64 fl.fl. 64 fl.\1. 65 

11111111111 • 20 NTU 

11lfl11111 • 6.5 

fl.fl . 65 fl.\1 . 66 Ill .fl . 66 fl.\1. 67 

Turbidity 

so • •.••••.•.•• 1.09 ...................... 1.34······················· ·n.st1 •........•.•.•••••...• 1.oo ...................... . o.35···· .. ·················o.J2 ..•.•.......•..•..••••. 0,49 ...... . 
0 

n.t1. 64 fl.fl. 64 fl.\1. 65 fl.II . 65 fl.\1. 66 
"'·"· 66 

fl.\1. 67 

i11f!11rn : 1.h::mt1m::m1.:iV1i'vrn1m1i'irn'l/1~1m::~.:i111~ti'vl.l 1iv.:i n1'11U~'l1nmntu'f11m::m~mmiirn1.:i1'll1m'i 

d1'11fofll'i~v.:inu~1uin1imuq'IJ11"::m'i~v.:inuiu1iv.:i~.:i111~ti'm.J1i'.luihi 'Yi.f1. 2551 

(lf1W'f1V'l.l 1"l.l\j.:Ji]~) 

l,J~ 3-11 II ff~.:Jfll'HtntllJI '1tl1JNflfll1111nililtl'f l::~tltlUll'V4Jl 1A~'U ill m.foJ,~un,u flff .:J~l1'U ~1 

1u,i1.:J~rhuii1,iuo.:iifo'l11u 

MINING ENVIRONMENT CONSULTANT CO. , LTD. 3-45 REPORT: MM_ VI : VYKCONSTRUCTION/2024/FEB/FIGURE 3-11.DOC 



mg/L 

70 

60 

50 

40 

30 

10 

10 <5.0 <S.0 

n.i,. 64 11.fl.64 

mg/L 

1,100 
tllfl1f1" • 1,100 mg/L 

1,000 

800 

600 

400 

100 

fl .'11. 64 

mg/L as caco, 

800 

700 

364 

fl .ft. 64 

600 mt111rn • soo mg/Las caco, 

Total Suspended Solids 

lllft1fl\l,ll,~ri1t1\lAftl,! 

<5,0 <S.0 <5.0 <5.0 <5.0 

n.i,. 65 fl ,fl.65 n.i,.66 fl.fl.66 n.i,. 67 

Total Dissolved Solids 

360 

"·"· 65 fl.II. 65 "·"· 66 fl.ft. 66 " ·" · 67 

Total Hardness 

500 ............ .......................................................................................................................................... ................................................ .. 

400 

300 

100 

100 

0 

"·"· 64 

145 

fl .ft . 64 "·"· 65 

180 

fl.II. 65 "·"· 66 fl .II. 66 "·"· 67 

i.i1gi191u : 1.h::mtYm::m1.:iV1~'t'Wlfl'Hi'irn'l11~1m::~.:i1rnnfm.J 110.:i t1T11'U'111nmflruct11m::m91rn1'ii'WV11.:i1'111m'i 

ff111~1.Jfll'iif o.:in'W~l'U'f\'11i1'iW'iJ''Ullll::flm'lo.:in'U L u1io.:i~ {Ill 1'1~Vl.Jl~'UVhl Yi .fl. 2551 

(mructi'o'IJ ln1Jg.:i-ey'1) 
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1h1,Y111n11!11,l'A 1 1111.111.neurrnfniu 

mg/L Sulfate 
Nlfl11 111 • 250 mg/L 

250 

200 

150 

100 

50 

0.39 3.0 3.8 1.8 2.7 2.6 I.I 

n:rt. 64 ll.fl.64 n.ft. 65 91 .11.65 n.ft. 66 ll .11.66 n.ft. 67 

mg/L Total Iron 

Nlfl1f l\l • 1.0 mg/L 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

o.o 
.......... o.o5;t ............... ...... o.03 .................. .... 0.151 ........... ........... n.0~11 ................ .... o.tl0~.................... 0.09 .... .... ........... 0.014 ..... .. 

n.ft. 64 ll.11. 64 n.ft. 65 91.fl . 65 n.ft. 66 91.11. 66 n.ft. 67 

mfl191-u : 1h::mi'tm::'Yl·n:i'Yli'Viv1mTi11lJ'lfl~m1::~iiu'l~~tilJ 11tiil nrnu~l1tl'mnw'flm1::m~mmiu'Yl1il1'111m:i 

ffTHf1Jnmfoi!fl'U~l'UfflTil'itlliJ''1Hrn::nm1tiilfl'Ui'U11tiil~i!U'l~~VlJ1~'Uyj\;J Vi.fl. 2551 

(lfltll'f1V1' i'cllJ\jiliJ'~) 
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"" d "" 3.6 fll'lVl'l1il1!fl'll~'ttfltlUll~~U 
q 

3.6.1 0 "" fll".i~l!UUfll".i 

'IJ7'1:l'l'l '1:w~.:i 1~u'11rnu1l!ufi' rn1wir'111'1'l'U~ '\Jlfl~ '1~~11-wunTH~ui1od1.:i~uu1rn1nn!1 

mi'.lo.:i•trn.:i 1r1Hf11'j 1rlo1u~ 25 fJ:Wfll'Vi'U1l 25671~m~u~'j::;iur111:w~n 30 ICJ/'U~1:wm,nm:::iuib~u 

'illntl'uil1i1od1.:J~'U ~l~'IJl'li'1Mo.:itlflu~m'j11ml:::111~011m 1:::11mtl1mw 'ffln1'1;! (Arsenic) ' llfl~llh.l:IJ 

, IV d o d4 Q j/ .:!I d QGJ IV 

(Cadmmm) 1rn:::ff.:in:::ff (Zinc) 'ill'U1'U 2 fftl1'U flO 'IJ'jl1W'\1'Ull'\1:WO.:J~~'l'l 1 ('Vln~ 0446311 IPl:::1'UOOf1, 

1852183 mi'lo) ll'1:::'IJ711W'\1'Wll'\11JO.:J~~~ 2 ('Wfl~ 0446315 \Pl:::1'U'eltlf1, 1851812 mi'lo) i.:iitl~ 3-12 l~uij 

'IJO'IJl'IJ\Plf)l'j\Pl'j1'il1~ nnm~ui1od1.:i nf11'j1lml:::11 i.:i11ff~.:i1u~m1.:i~ 3-16 

' d CV .qq d CV ' .c:t..e:fi .Clt, d 
vnnn1 3-16 'llfl'IJl'll\11fll'i111'i101~ 1i;m1mumf!m~ 1i;m111m1~'H 

'IJ8'Ul'IJ\l'ltl1"J\l'I 1-:lil'J,i A4 C:, CV I A.::t A ~ 

"JUJtll"J\l'l"J1il'J,1 ill'ln'UiJ.i 
11ifll"Jlfl'U\l'l18t.lN 11ifll"J11fl"Jl::'Yi 

"' d "' I. fll"J\l'l"J1i:111fl"Jl::'Yii'!illill'Yt,i'U 

- Arsenic 

- Cadmium 

- Zinc 

2 

2 

2 

- Auger Drill 

- Auger Drill 

- Auger Dri ll 

"" d "" 

- EPA 3052 

- EPA 3052 

- EPA 3052 

3.6.2 fH'tfll'lVl'l1il1!fl'll~'ttfltlUll'Vi~U 
q 

.i:.,, rl .<::.\ o d J. QI .d, a., rl 

'illf1~'1f11Hl'j1'il1lml:::'11fJWfll'Vl~'U 'ill'U1'U 2 ff(ll'U l:W01'U'l'l 25 fJ:W.fll'Vl'U1i 2567 llff~.:J~t'lf)l'j 

c:ri t/a., d ct. r11 d 
\Pl'j1'il1lml:::'11~.:J\Pll'jl.:J'l'l 3-17 1m:::11ff~.:J'jleJ.:Jl'U~'1f)l'j\Pl'j1'il1lml:::'11 'U.fllfl~'U1f1'1'1 2 

.:$ ,C\, d .Clt, ~ CV d 
\11l'iH'YI 3-17 Uff~~ffi:tfll'i\11'i1011fl'il~'Hflt\Ull'Vi~'Ul~fl'Uf1llill'Vi'Ufi 2567 . . 

' CV ct.cl ,C\, d 

' d ' d 
~'lf'U'Yl\11'i101lflHrn (mg/kg) 

.... 0 "' V .. "' ff tl l'U'Yl't'll fll 'i 111'i1011 fl'il~'H 1'U'Yl\11'i1011fl'il~'H 
Arsenic Cadmium Zinc 

,Q $1 .a .d. 
I. mnw11m111:wo.:i~~'l'l 1 25/02/67 23.047 0.578 52.740 

d ., 9) "" 

2. mnw11mm:wo.:i~~'l'l 2 25/02/67 21.049 0.358 49.482 

... 
'Yllll 

lll\11'ijl'U 

lll111'i!l'U 25 762 -

'IJ7'1:J'l'l 
1
1:w~.:i l~'Ul1'j'eJ'Ullf'Ufl fl0Wli'11l'l'l'U~ '\Jlfl~, 2567 

U'j:::f11flflW:::f1fi:IJf)l'j~.:Jll1~~0:Wll'l1.:J'])'l~ 110.:i f11'\1'U~:IJl\Pl'j!l'UfJW.fll'Vl~'U 'Vl .fl. 2564 

tln:lfl'l'l~ 2 (fJW.fll'Vl~'U~1iu'j::; 1U'])''Ul~Of11'jti'l'IJW lf1'!:l\Plrn'j'j:IJ tm:::n'ilf11'jt'U '1 1~uij 

1\PIQU'j:::ff.:ifl 1~otlnilo.:itl'j:::'])'l'])''Uf1zj:w1'm11.:i1u 'j1:IJ~.:Jlf1'!:l\Pl'jm~1m:::tl~nvl'])'ff1'UU'1::: 

vl']j'i'i) 
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63. 

442 

.. 
S.1 

St.2 

443 

d _, ' co. 

~OlLn'U611el81~0l'U 

'U~b'llUl'l1l'1u1i'.i,H~61;jl (04463 llE, 1852183N) 

'U~b10ll'ill1tl'li'.iel~,Ol'n2(0446315E, 1851812 ) 

l\llNl1'"G ENVIRONMENT CONS LTAN'i" CO. , LTD. 3-49 

- 1.I-J::'1'17'UUOl'.lii 30794/15994 

tht'l'l1U1fo1ii 30672/15261 

D th::mutl'mii 28202/14896 

- t.11::mutl'mii 30745/15502 

[!] h~l:ll'tit1'1Jel'3LA'.1~01':i 

gls/1.l fl.lfl J F3-l2 



_I "" d "" <!I OJ d 
3.6.3 fflufHHll'l~'J1'\l1Arl'Jl~'ttfJWfll't'l~UA~ellHJllfll'Vn.n; 2567 

~Hlfl1Hl'J1t111fl'Jl::;11fJW.fll'Vl~'W 111'\.!1'\.l 2 fft11'Wi-:mri11 'Vl'l.J11 Uhnw Arsenic, Cadmium 1m::; 

Zinc 'lJ711W'l1'Ull'l--llhM~fl~ I iir111'1'i1ti'l.J 23,047, 0.578 11r1::; 52.740 ilt1~f1'.ilJ~0nhinflJ •111mhi'l.J 11r1::; 

tl1mw Arsenic, Cadmium 1rn::; Zinc 'lJ711tU 11tl'1mi'.i0.:i~fl~ 2 iir111'1'i1ti'l.J 21.049, 0.358 11"1::; 49.482 

ilt1~ f1'.ilJ~'eJ ni '1 f1'.i lJ 11 llJil li'l.J ~.:i1rlml1 f-lMl'J 11 'J 1t111fl 'J 1::;11i.:inri11m1m t1'l.Jl'Vit1'l.Jn'l.Jfl llJl\9l'Jjl'WfJtU.fll'Vl 

"' ,di ~-1 i ,/ ,;,, ~ "' ,;,, i d ... • I ,/ ,;,, • I -~ • I ' ... 
fl'W'l'l 'lf1J'J::; t1'lf'Wl'Vl'0fllrnl'll1t1 m1:1mmrn 1m::;n,:imrnu "1 flt1"11lt.)1J'J::;ff.:ifl l'Vl'01Jf1110.:i1J'J::;'!f1'lf'WmJmt1 

vi1.:i1u 'J 1lJ~.:im1:111 rn'J~ 1'1"l1::;tlt1 n~ 'lfff'J'W1m::;~ 'lf H 111lJtl 'J::; m,rnru::; m 'JlJ fl1 'J ~ .:i111f1 ~0lJ 111--1.:i'!fl~ 11 t1 .:i .., 

., . 
nhinfmm::; llilJltUllflflliitllJ (Cadmium) iir1111.hnu 762 ilt1~ f1 '.ilJ~t1nit1 f1 '.ilJ 'Vl'l.J11 'l'i.:i 2 fff:ll'Wvil'llfl1'J 

11nt111m1::;11 iiilimw11flflliit1lJ (Cadmium) 1m::;ilimru Arsenic 0Qi'Wlf1WCVllJ111'J!l'W~fl1'11'Wfl lf.:i 2 mni'.l 

~'Vil fl1'J11'J 1t111m 1::;11 u~mh.:i 1 'J ~117lJLlJij mni 1~u00nut1ni'W~ i m .:Jfll'J iflm~fl'lllfl rl111f 'l.Jilimw Zinc 

lJ111 'J jl'W 1ll1~ fl1'11'Wflf) 1 H 

I 

3.6.4 - ~ .:t "" d "" GI ' .:t ' <::!i _Of OJ fll'JAlJ'J tl'l.Jn'ltl'l.JNilfll'J1Arl'Jl~'tt rlWfll't'l~U i U 'If 1-:lflNlU lJ l'll'l..! tl-:11J'll'll'l.JU 
q q 

~ d' .c:::1t, o .c::t..:!i .:::t. ii e:f. d 

tllf1f-1'1fl1'J11'J1\111fl'Jl::;'11fJtUfll'Vlfl'Wtll'W1'W 2 fftll'W fl'e) m11tU'l1'Wll'l1lJtl.:J~fl'l'l 11m ::; 

'l.Jl nw11tl' 1111i'it1.:i~f1~ 2 imh.:i~~l'WlJltJ'W~.:i{fo~'lJ'W (QlJmviun 2567) 111'J1.:i~ 3-18, 3-19 1m::;2tl~ 3-13, 3-14 

111m\'1i'l.J 'Vl'l.J17 i'lfil ~11'J 1t111m 1::;11iir1 10 Qi umru cvf mm il'W fJW m'Vl~'W~ 'litl'J::; it1'lf'Wl'~0m'Jti'1'l11t1 

lf11:111 rn'Jrn 1m::;n ti f)l 'jt'\.,I "1 i fltiii 111Qth::;ff .:jfl l~t1tlni1t1.:itl'J::;')fl'lf'W nzjlJ1 tll'l 1.:Jl'W 'j'JlJ~.:jlf11:J11'J m~l'Vll::;tlti f) 

~'lfff1'W!m::;·yi'lf H 1111Jtl'J::; mrrnru ::;mrn fl1'J~ .:i111f1~t1lJ111--1.:i'!f1~ 11t1.:i n111uf1mmil'WfJW fll'Vl~'W 'Vl .ff. 

2564 lf.:i 2 fff.11'W~l'llfl1'J\9l'J1t111fl'Jl::;11 ffl'l-1'.i'l.JllilJlW Zinc lJ111'Jjl'WLUL~fll'l1'WflfllH '0~7.:il'J~111lJllJij 

o "' .J' ,di i d f11'J'Wlfl'Wtltlf1'W'elf1'Vl'W'l'l fl'J.:ifll'J fltllflfl'lllfl 

., 
3.7 fll'J~lAUUfll'Jflj-:i~el,11 

rl1111'l.Jm'J~f1117lJ11'J1t1fft1'l.JfJW.fll'Vl~.:i111f1~'0lJ'll0.:i i m .:im'J"l tl 'luflf .:i~01 tl 'l.J71i'l'l~m mn 

,:i::;'Vi 1 f)l 'jfYfflfl~.:j fll'j 1tl~t1'WII tJ '1.:J'lltl.:Jf,]tU fll'Vl ~ .:iu 1ft ~'e)lJ 'e)'\.,11~ tl.:JlJl\11 f)f)l 'j ~ll'U'W flt) m 'JlJ'lltl .:Ji fl'J .:J f)l 'j 

iflt1t1::;vi1mrnnt11f1fJWfll'Vlt11mR"'lum'Jt11mR' m1m~11m::;iiR"m.:it1lJ 'J::;irn*v.:i 11H~uff::;1ifou fJW.flrntl1 
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ti -., 4 1 &/ ,N .ct II ... IQ 11.h::1, ~ ~ 
Le.Jm'l1'm 'U'U'V11 £1Vl'U./Jat1ll1 el el 1~'S'U'll'UVl::L 'U '-l'UVleNu~'U Ii\ n')'j')Lfl'j1:!VI Lelflftl'U 

'li~YVI L~t111'je1tm!m~ ml'U!ii bLa'UeJ'J119lt1i '11n~ LEl'll\lltL'Utl'U 1-om~ 

~ em omG'lo(Gi)/ , tt Ql ti l'.) a./J1'U~ o d ~mmru ~~w 
• 

I A a\t 2/11 ~ ~ ~ O 

't1El'U'tl1Vil1'J3Ja'W'I.-J'VI Lm'U'tl'U'Vl::L 'U~'Uv1nn'a3h 'i./1~1'Ue.J(i\g\1Vln'a7~ 1il1'U1'W IE!b ,mJnT':l • ., ., 
ih!tl1Lav ,h'U'l'U 26 '51V011 

~1iu~ "'11'Sl.Jl;lyj,; 1S1Lfl'l1Zi 
1 Arsenic 1) Digestion. Hydride Generation/Atomic Absorption 

Spectrometric Methodt2J 

2) Disestion, Inductively Coupled Plasma Method21 

2 Barium Digestion, Inductively Coupled Plasma Methodl21 

3 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Methodf21 

2) SDay BOD Test, Membrane Electrode Methodl21 

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Methodl21 

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method21 

6 Color ADMI Weighted-Ordinate Spectrophotometric 

Methodt2J 

7 Copper 1) Digestion, Direct Air-Acetylene Flame Methodf21 

2) Digestion, Inductively Coupled Plasma Methodf2l 

8 Cyanide Distillation, Colorimetric Methodl21 

9 Formaldehyde Dist illalion, Colorimetric; Met·hod11 

10 Free Chlorine lodometric Method21 

11 Hexavalent Chromium Colorimetric Methodr21 

12 Lead 1) Digestion, Direct Air-Acetylene Flame Methodt2J 

2) Digestion, Inductively Coupled Plasma Method£:>) 

13 Man~anese 1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupl~d Plasma Methodl21 

14 Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl21 

15 Nickel 1) Digestion, Direct Air-Acetylene Flame Methodl2l 

2) Digestion, Inductively Coupled Plasma Method£2l 

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

2) Soxhlet Extraction Methodt21 

17 pH Electrometric Methodl21 

18 Phenols Distillation, Direct Photometric Methodr21 

?~ 

19 Selenium .. . 



0 ., .,j 
5'11111~-A'tt 1fi1Lf'1'n~i '°'1~\JVI 

19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodr2J 

2) Di~estion, Inductively Coupled Plasma Method21 

20 Sulfide 1) lodometric Method[21 

2) Methylene Blue Method(21 

21 Temperature Laboratory and Field Methodsl21 

22 Total Dissolved Solids Dried at 180 °cf21 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Method[2J 

24 Total Suspended Solids Dried at 103-105 °cl21 

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

Colorimetric Method; Calculatior1l21 

2) Di~estion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculationf21 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Methodl21 J 
~ -

.illfli111ki1~§~ 

1. G'lmAl.l1f'l''Jf1'i'a~~-lbb')~~tllJbl,'\t1.:)\h:::bV11'1LVlfJ. tiila1Lf'l"n~ii.i1ufo. ~l.l~Af-i~ 4. fll.:)bV1~1: l.~elmLl11 

111½-vh.1'14, 2547. 

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

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

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

A""'l..: G::\f '-' 6' ..., 6'o..., 
1J ·ntYI 3J "" Li)" n "ii)" L3J "YI ~ i) 'M,'li,UL YI 'M,G) ,n n ~ 
22/35 'l!!ltln1~L'l'1Vm1'f11 7 Ll!Jn 4 (U1\4ff'l\4TI'l!1) L1'111~-.i1~mn L'llfl1J1~n~tl n1~L'l'1 Vi ll~1\41l7 10240 

lmiwn 0-2181-0008, 081 -s573909 lmff"I., 0-2181-0908 

ANALYSIS REPORT 

~11JGlY11ITTtJGl1~ el1L11EILL3.hrn~ i'3~1~mn 

1JiL1mt1,3 t:iJ~'\.l,'lleJ'3 tm,3n,,-

February 24-27, 2024 

February 29, 2024 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 019/2567 

March 6, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard1
' 

24-25102/2024 25-26/02/2024 26-27/02/2024 

~\4Gl::EJEJ-.l1111 (TSP) mg/m3 High-Volume Air 0.255 0.253 0.247 0.330 

24 Hours Average Sampler/Gravimetric 

~'\U'l::EJEJ-.l'IJ\41~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.098 0.093 0.095 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 

Chompare hate Chantaveboon _#N' 
'I"'-' 

TECHNICIAN MANAGER • 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

A"-'1...: r;:;'"7 i-' tJ' "-' tJ'O"-' 
1J "i ti'YI 3J "" L el \.b n "i el \.b L 3J \.b 'YI fl el \.b 611 ~ LL 'YI \.b (;I ,n n ~ 
22/35 'l!!l!m1~mvm;"¥n 7 u.tm 4 (u11.1rn1.1-n,i1J U.'ll'l~-.i,,unn L'llflU1~n:tl n1~L't'IY111~11.1m 10240 

tmtivoi' 0-2187-0908, 081 -6573909 tm,n, 0-2187-0908 

ANALYSIS REPORT 

0 I O I 0.., 0.., 

~1'lHl'Yl1ITTtlfl1~ 01L1lelLL3JffO~ '1'1Vi1~mn 
A O 0.., f',::,,. i=!_ 

1J7L1tU.ITTUnff'1~W\,l.n1 

February 24-27, 2024 

February 29, 2024 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 020/2567 

March 6, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

24-25/02/2024 25-26/02/2024 26-27 /02/2024 

~'U.fil::E!Eh11'13J (TSP) mg/m3 High-Volume Air 0.192 0.193 0.196 

24 Hours Average Sampler/Gravimetric 

~'U.t'l::!lehl'IJ'U.1~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.085 0.085 0.088 

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 Chantave 601'), 
TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 
tJ'i-tiYI laJ~" L'"1T'H)"L3J"'n ~e)"61$iHLYl"Gl ;;,,,~ 
22135 'IIElUn1~11'1Vin7tn1 7 LIUn 4 (U1\Ul'1\4TI'l!1) Ll'll1~1,11'1UJ1n 1'11'11.rnn:il n1~L1'1Vi1J'll1\4fl7 10240 

1miVi~ 0-2181-0008, 081-e513909 1mff17 0-2181-0905 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~i.usi::mh171!J (TSP) 

24 Hours Average 

~lUl::mh'l'll\41~Lan (PM-10) 

24 Hours Average 

February 24-27, 2024 

February 29, 2024 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

24-25/02/2024 

0.188 

0.079 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Resultv 

Lab-AB 021/2567 

March 6, 2024 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
1
' 

25-26/02/2024 26-27 /02/2024 

0.195 0.190 0.330 

0.087 0.086 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon ~ '·""\,\~'-'/ 
~ TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
AQ., 1 _,: ~'f II 6' a., 6'o a., 

1.J'UH1 3J 'M,\I Le) 'M, L'l "'H) 'M,L3JWn A iJ 'M,1$,UL 'YI 'M,@') v1 n ~ 
22/35 '!fmm1~L-rwm'ion1 7 uvn 4 (U114lfl'lffl'!f1) LL'!l1~-i11111.nn L'!lf1U1~n:il n;~L'l'l'l'ill~114f11 10240 

1mfi'l'lrf 0-2181-0908, 081 -e573909 lma-,1 o-2181-09oa 

TEST REPORT 
TEST NO. 

REPORT DATE 

~ I ~ ~ .c::::ri qi J. I J/ 1111rn~11 rnu~~m11mrn'lf'U ,111u JJ u 1vrn~~ff111mrnmHY11~ 

Wind 005/2567 

March 6, 2024 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

9iT1.rnvhmmn,1 i 11m1mim1,1 i~111,1~1fl 

February 24-27, 2024 

1J111ru h~ ilittu'\ltN iflHm1 

Direction 
0.4-1.8 1.8-3.6 3.6-5.8 

N 0 1 1 0 

NNE 22 3 0 0 

NE 45 6 3 0 

ENE 67 1 5 0 

E 90 4 3 0 

ESE 112 5 7 0 

SE 135 9 2 0 

SSE 157 5 4 0 

s 180 1 1 0 

SSW 202 0 1 0 

SW 225 1 4 0 

WSW 247 0 0 0 

w 270 0 0 0 

WNW 292 0 0 0 

NW 315 0 0 0 

NNW 337 0 0 0 

TOTAL 36 31 0 

CALM (<0.4 mis) 

TOTAL 

Speed m/s 

5.8-8.5 8.5-11.2 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

TOTAL % 

2 2.78 

3 4.17 

9 12.50 

6 8.33 

7 9.72 

12 16.67 

11 15.28 

9 12.50 

2 2.78 

1 1.39 

5 6.94 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

67 93.06 

5 6.94 

72 100.00 '-. 

. ~ 
~ -
Chomparechate ChantavebQon 

TECHNICIAN MANAGER 



22/35 'l!Otm1~mvm1'1'11 7 Ll!Jn 4 (U1\Uf'l\lT1'1!1) Ll'll1~-i11'11.J1n L'llflU1~n:u n1~L'YlVOJ1'11\lfl7 10240 

'tmivnl' 0-2187-0908, 081-6573909 'tmin, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

WEST 

TEST REPORT 
TEST NO. 

REPORT DATE 

1h:nf uihu,i1n,11.1W.lfl. fltl'Uff~lfli'U 1.h::mutl'~·Hc1'1J~ 30736/16293 

1 tti3 v-111 -i ttu ~~ffll1 fl 1 rn'!fu ,ittu ~ u 1..q v ~ ~ irm fl 1 rn rivirf 1-1 

~11.mvhmflc11,1 01urnm.iirv,1 i-1111,1~1fl 

February 24-27, 2024 

1.J1mu iH il.itt'U'IJV-1 if1Hf11'J 

NORTH 

17% 

WIND SPEED 
(mis) 

• >= 11 .20 

• 8.50 - 11 .20 

• 5.80 - 8.50 

:SOUTH • 3.60 - 5.80 

·--~- - 1.80 - 3.60 -0.40 - 1.80 

Calms: 6.94% 

d 
"r < 

v,( 
v 
~ 
'? 

~ 
•P 
' ..t 

$: 

•k 
Chompare ate Chantaveboon./. ... , ~~ 

''I., ·~ TECHNICIAN MANAGER '0117·nn-.i\\S 

Wind 005/2567 

March 6, 2024 



22/35 'lfmm1~mvm1-n1 7 u.un 4 (U1'14ff'l'l4TI'l51) u."1J·w.i1'111nn L'llfltmn:il n1~LY1'1'11J'll1'14fl'l 10240 

1mti''l'l'1 0-2187-0908, 081-6573909 Tmwn 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)] 

Remark: 

TEST REPORT 

TEST NO. 

REPORT DATE 

i1--1iuR1u~1nil 1.11 tJ . Lfl . fl EJUHilffliu 1.h::muuili-La'll~ 30736/16293 • 
L viiia--1 LLi~UEJil ITTVI mi-ll'll"ii.il~utlu L ~el EJilITTVI mi-mi EJHTI--1 . .. . 
~1uar11H1t1a1i1 ehLnmL3JHEJil i--1vi1i1mn 

February 24-27, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u;L 1mh~ tli~'14'1l!l~ t.r,~m, 
('NTifl'tH'l1\11fl 0445758E, 1852112N) 

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

24-25 m.1111~w11 2567 25-26 m.1111~w11 2567 26-27 nlltn~\4f 2567 • . • 
64.1 64.4 64.6 
63.6 64.1 64.3 
63.2 63.6 64.0 
62.9 63.2 63.5 
61.8 62.0 63.2 
51.2 51.6 52.4 
48.0 51.2 52.0 
46.4 47.6 49.2 
46.1 47.3 48.8 
45.8 46.2 47.4 
45.3 45.6 47.1 
46.4 46.8 47.3 
46.6 47.0 47.3 
47.2 47.6 48.0 
47.4 47.8 48.2 
47.6 48.1 48.6 
48.1 48.4 49.0 
54.8 56.0 56.3 
58.6 56.2 59.7 
59.4 59.7 60.1 
60.6 61.0 61.5 
62.8 63.2 63.5 
63.6 63.8 64.1 
63.9 64.1 64.4 
59.4 59.7 60.1 
96.1 96.5 97.0 

Noise 018/2567 

March 6, 2024 

Standardl/ 

-
-
-

-
-

-
-

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

70.0 
115.0 

Chomparechate Chantaveboon • 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.._.,..1..,: C.:'f t., If c,,; lfoc,,; 

'U "l ti-YI 3J 'M,'1 L el 'M, Ld "l el 'M, L 3J 'M, fl A el 'M,,1 iHL YI 'M, Gl ;) 1 TI Gl 
22/35 'llmm1~mVin1'f!1 7 u.un 4 (U7'11Wl'IITI'll7) u.'!l1~111~inn L'llt11J1~n:tl n1~L'1Vi~~7'11117 10240 

1miVin 0-2187-0908, 081-6573909 1m«-n 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 p.m - 02:00 p.m 
02:00 p .m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p .m - 06:00 p.m 
06:00 p .m - 07:00 p .m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m- 10:00 p.m 
10:00 p.m - 11 :00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01:00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a .m - 08:00 a.m 
08:00 a .m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11:00 a.m 
11:00 a.m- 12:00 p.m 
12:00 p.m- 01:00 p.m 
24 Hours Measured2t 

Lmax [db(A)] 

TEST REPORT 
TEST NO. 

REPORT DATE 

,K1-,,,K'\.l,a1'1,1,,hf1~ 1.11t.J.Lfl .flEl'\.l,ff~l"rfl-i'\.I, 1.h::mmr~1La"Jlrl 30736/16293 • 
L~ijEl-,lLL'l~'\.l,El~ITT~m13J°lfii.~~'\.l,U'\.I, LyjEIEl'1ITT~m13Jf1Elff11-,l 

• 'II • 

February 24-27, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1n11mR1,rnw-:itf~-ufi1 

(~11fl<jflfl'l1"11fl 0445861 E, 1853125N) 

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

24-25 mJrnw"f 2567 2s.2e m.irnw"f 2567 26-27 nlltnW'U.t 2567 • • • 
59.4 59.6 58.8 
59.1 59.3 59.5 
58.6 58.8 59.2 
58.2 58.4 58.6 
57.8 58.1 58.3 
55.4 55.8 56.1 
53.6 55.0 55.3 
49.2 50.4 52.0 
49.0 50.2 51.6 
46 .5 47.6 48.9 
45.6 46.2 47.6 
44.7 45.1 45.7 
44.3 44.7 45.2 
44.0 44.5 44.8 
41.8 44.3 45.1 
48.3 48.8 49.0 
56.1 56.6 57.2 
56.4 56.9 57.0 
57.0 57.2 57.4 
59.2 59.5 59.8 
59.4 59.7 60.0 
59.6 59.9 60.2 
59.3 59.5 60.0 
59.6 59.8 60.2 
56.4 56.7 57.0 
89.3 90.6 90.8 

Remark : 1. 11 lJ191't!')Wl::i1JLH!.J-:I 1flm-i1ttJ tJi-::mflflm::nnlJn17~-:ILL1fla£llJLLlii'1"Jf1ii O.Ul.Jyj 15 Vi.fl. 2540 

2. 21 ie-:1tliiu1in1i-i1-:1i'U.~1'-l..i1nfl 1.J\'l fl£lWil'IU.fl'U.tl L\'l'lJ't1 ::LU!.J'-l. 1-241 
;,J ' " 

Noise 019/2567 

March 6, 2024 

Standardl/ 

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

-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""'1.,: C.:"7 IJ,: "-' ,too., 

'lJ 1''M-YI ll 'M,'1 Lel 'Mi L 11' il 'Mi Lll 'M, YI ~ il 'Mi!f ,HL YI 'M,(;l ,n n ~ 
22135 'l!£lt1n1~1nvm;~n 7 11un 4 (U1\4fn\4TI'l!1) ll'll'l~\l'l'll117n l'llt11.J1~n:t! n1~mv.11'117\4fl7 10240 

tml'iv,,i' 0-2187-0908, 081-6573909 tmwn 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 

i1--1iuR1u~1n~ 1.11t.J.Lfl .flEIUR~ffliU th::muumLL'l'll~ 30736/16293 • 
L vii'.lt1--1 Ld~uEJqi ITTVI m~JJ'lf'i4~~uuu L ~ El EJqJITTV\ m~llri t1rl1--1 . .. . 
9i1tJL'lri1ITTt.Jt'l1~ 01L11EILLliREI~ ,1'1V\1~mn 

February 24-27, 2024 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

- .. ... -'U1111U!f'14!J'l'i~'1411tl 

('WTIHtltlTHl1tl 0446345E, 1849928N) 

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

24-25 m.1111vi'"U.11 2567 25-26 02Jll1Vi'U.1! 2567 26-27 02Jll1Vi'U.1! 2567 . • • 
57.5 57.8 58.0 
57.1 57.4 57.8 
56.4 57.1 57.5 
56.2 56.8 57.2 
56.0 56.4 56.8 
55.7 56.1 56.5 
53.8 54.3 54.8 
53.5 54.1 54.3 
49.3 50.4 51.2 
47.5 48.2 50.0 
46.0 46.4 47.8 
44.8 45.2 46.1 
44.2 44.5 46.4 
43.8 44.2 45.8 
43.4 43.8 45.1 
43.2 43.4 44.8 
53.8 54.1 54.5 
55.0 55.2 55.6 
55.8 56.1 56.5 
56.4 56.8 57.2 
56.9 57.2 57.6 
57.1 57.5 57.8 
57.5 57.7 58.0 
57.8 58.0 58.2 
54.7 55.0 55.4 
86.2 86.6 87.1 

Remark: 1. 11 2J1911f1'U.7::fltJLfftJs11t1tnZ11tJ tJ7::01flfltll,::On2J017~"U1fla!l2JUvis!'l51~ O.UtJ~ 15 ~ .fl . 2540 

2 . 21 ~as1tJiiu1i017~1s!~'U.,h1~,i1nt1 tJil fl!lWl!ilU91Wl'l Lil'llt1::1ihm 1-241 
;.J • " 

Noise 020/2567 

March 6, 2024 

Standardl/ 

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

-
-
-
-
-
-
-

70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""a_.1.,: ~'1 ~ tt a.. ttoa.. 

1J 'iti't1 3J 1,1,'1 L el \I, L'l 'i el \I, L3J \I, 't1 A el \I, 61f iHL 't11,1, G'I ';)1 n ~ 
22/35 'll!l!JO;~l't'1Yin7'1'11 7 U!JO 4 (U1\411'1\4TI'!!1 ) U'll1~~1'111J10 l'llfll.rnn:\1 n1~1't'l'Mil'll1\411"1 10240 

1mfl"M'1 0-2187-0908, 081-6573909 1mff'n 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 010/2567 

March 6, 2024 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

~11Jfll'11ITTllfl1~ !l1L11ElLLllffEl~ i'1'Vl1~mn 

lJ7L1nl.'JJEllJLLUfl'11.h::m1,1,u~1m'1i11,1,Yifl~::11,1,oon 7::'V\11'1'V\3J~~ 5 LLfl:: 6 

February 24, 2024 

16.50 1,1,_ 

MiniMate DS-077 

q 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 13 36 14 

PEAK PARTICLE VELOCITY (mm/sec) 11 1.091 0.606 1.243 

PEAK DISPLACEMENT (mm) 11 0.01653 0.00577 0.01593 

PEAK VECTOR SUM (mm/sec) 11 1.35 

AIR PRESSURE dB(L) 11 128.0 

TRIGGER11 LONGITUDINAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

(L~m11m1uwnmh1::ium13-1i1,1,R::L'Y1El'l,l,Lrlom13JL71El'l,l,1l1fl (PEAK PARTICLE VELOCITY, PPV) ijfi1i'1LL~ 0.254 mm/s) 
q 

Remark: 11 Analyzed Sample by Blue Consu ltant Limited Partnership Registered Lab No. ,-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

a 



22/35 'l!!lUn;~L'Y1Ym7<n1 7 uun 4 (U1\lff1\ITI'lf1) u111~'1i'1'1'11.nn L1Jfltrnn:il n1~m'fiiJ'l'l1\lfrl 10240 

1mi'fil'l 0-2187-0908, 081-6573909 1mr.n, 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 011/2567 

March 6, 2024 

CUSTOMER NAME 

PROJECT 

i1'1~'iuh1.1,~1n~ 1.11!J. LR fle)'l,l,ff~ffli'l,I, th::m1,1,u~'lLL'l"ll~ 30736/16293 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

, 
L 'l'\ijEl'1 LL '™'1,1,El~ITT'l'I n'l'l3J'lfii.~~'l,l,lfa , .. 
~1lJL'l'Y11ITT!rn1~ 01LJlEILL1iREI~ -i'1'1'11~mn 

u1n m vn::1i1~~ El u~1,1,n1 , 
February 24, 2024 

16.50 '1,1,. 

MiniMate DS-077 

TRANSVERSE11 

-
PEAK PARTICLE VELOCITY (mm/sec) 11 < 0.254 

PEAK DISPLACEMENT (mm) 11 -
PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB{L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 LONGITUDINAL 11 

- -
< 0.254 < 0.254 

- -
-
-
-

0.254 
i=:. • .... ,., """ o.!. ,di d " .a,r:: I 

{L'l3J 'Y11n1'llJWYlnfl1'l::~lJfl11 3Jff'l,l,ff::L'YIEl'l,l,L3JElfl113JL'l1El'tJl1fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1~'1LL~ 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
"'""'1,.: r;;:'1 t, tf ""' tfo"-" 

'l.J"l'lH'l 3J'M,'1 Lel'Mi L'l"ltl'MIL3J'M,YI ~ tl'Mi8lf~ LL Yl'Mi<;I \11 fl~ 
22/35 'll!ltJn1~LY1vm1'111 7 Lrnn 4 (U1'>Ufl\4TI'l!1) L1'1J1~..r.~inn L'IJflU1~n:il n1~L'n~iJ~114f11 10240 

'hmi~,i' 0-2187-0908, 081-6573909 hm,,., 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 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

~1uafi1wwa1<i1 Ei1Lrnrn3-i1rn'il i..i'l'l1'il'il1n 

t.luin'il::nEJU'JJEl..l lfl1..im1 u 2 

February 29, 2024 

March 1-5, 2024 

Grab 

Unit 

-

NTU 

mg/L 

mg/L 

mg/L CaC03 

mg/L S04 

mg/L Fe 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result2' 

Electrometric 7.7 

Nephelometric 9.5 

GF/C & Drying 103 ° C 13 

GF/C & Drying 103 ° C 300 

EDTA 145 

Turbidimetirc 0.46 

Phenanthroline 1.2 

Lab-W 010/2567 

March 12, 2024 

February 27, 2024 

09:00 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-
-
-
-

-

11 .i A A • I ..I • I ~ ., • A ., ..I 
Remark: 3J7m,x7'U.~m117'1'1117i:-J1'il'U. (1J7::L1l'Yl'r1 3) 1J7::n7flflm::m73Jn77~'1LL1'ilf!El3JU'l'\'1"l!7'il U1J1J'Yl 8 'l'l.fl. 2537 

2/ iEl'1UD1J1im11J1~'Yl L5u111EJuLJjufi' UElU' LLfl1J1JTI'i11l~ ,i1n'il Lfl'JJ'r'l::LUtJU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.,..,,,1..,: ~"'1 !IJ ~ .,_, ~or,,, 

1J1'ti-'YI 3J'M,'1 Le)'M, L11'el'M,L3J'M,'YI ~ e)'M,6ljfl LL 'Yl'M,Gl v1 n~ 
22/35 'l!EltJn'?~L'l'lvm1cn1 7 Lwn 4 (U1\4Wl\4TI'l!1) L11J1~-l,',\1J1n L1J911J1~n:il n:~L'Yl~ll',\1\4fl11 0240 

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

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

~11J~l'11ITTtJ~11il ~1L1HlLL~~tllil i'1Wf'lllil1n 

tioinlil::no'l4,rn'11m-'1m1 1J 3 

February 29, 2024 

March 1-5, 2024 

Grab 

Unit 

-
NTU 

mg/L 

mg/L 

mg/L CaCO3 

mg/L SO4 

mg/L Fe 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result2' 

Electrometric 7.8 

Nephelometric 9.8 

GF/C & Drying 103 ° C 17 

GF/C & Drying 103 ° C 265 

EDTA 150 

Turbidimetirc 0.55 

Phenanthroline 0.79 

Lab-W 011/2567 

March 12, 2024 

February 27, 2024 

09:30 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-

-
-
-
-

1/ .;' A A . I ..I .I ..: ., ' A ... ..I 
Remark: 3J11il1f1'14,pl41l1'1·'h•1~11il'\4 (u1::LIW1'Yl 3) u1::mf'l~rn::m13Jn11~'1LL11il~03JLL'V\'1'l!11il 0.1J1J'Yl 8 W.f'I . 2537 

2/ io'1ufju1im11J7~'Yl L0'l41110'\4L,j'\4Yl LL0'\4~ LL~1Jtl111iltl~ ~1f11il Ll'l'll'Yl::LUtJ'\4 1-029 

Champa echate Chantl¼veboon ~o,:-~ -~ 
TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A...,1..: G.:~ t, tf ..., tfo..., 

1J "iltYI 3J 'M,'1 Lil 'M, L1 "iil 'M, L3J 'M, YI ~ il 'M>6lf iHL YI 'M,(R ';)10 ~ 
22/35 'llmm:~L'l'lvm1on1 7 u.un 4 (U1'14ff1 '14TI'l!1) U.'ll'w.i1~1nn L'llt11J1~n:tl n:~L'l'll'liJ~1'14fl7 10240 

tmil'lrl' 0-2187-0908, 081-6573909 tmwn 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 

ANALYSIS REPORT 

1;i1UGl'Y11~1!JGl1~ ~1L1HlLL3J~El~ 'il-:JWJ~~7n 

i,!J~::L~!JU,J~ ft 1 
' 

February 29, 2024 

March 1-5, 2024 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electro metric 7.6 

NTU Nephelometric 11 

mg/L GF/C & Drying 103 ° C 14 

mg/L GF/C & Drying 103 ° C 290 

mg/L CaC03 EDTA 150 

mg/L S04 Turbidimetirc 0.67 

mg/L Fe Phenanthroline 0.78 

Lab-W 008/2567 

March 12, 2024 

February 27. 2024 

10:00 AM 

Clear 

Standard11 

5.0-9.0 

-
-

-
-
-

-

1/ _; A A ti ..I • I ~ ., ' A ., ..I 
Remark: 3J1~1j'1'\4~n4117Villo7m~u ( 'l::L11 'r'l'r'l 3) u'l::m~fln4::n'l'l3Jn7'l~'1LL1~GlEl3JLL'V\'1'1!1 71 O.UU'r'l 8 Vi.~. 2537 

21 "'El'1Uiju1im'l u1,;''r'l Luu111EJuLajurf LLElU~ LLGlUElTI~El~ ,hn~ LGl'lJ'r'l::LU!JU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'lf!ltm1~11'lvm'i~1 7 u.un 4 (U1\4H1\4TI'1!1) u.,i1~~1~1J1n 1,i,iu,~n:tl n1~11'1Vi1J~1\4m 10240 

1mti'Yi'1' 0-2187-0908, 081-s573909 1ma1, 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 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

i1,1i,.ui1w;hni,i 1.11 £J .Lfl. fl E)ll,ffi,)'lflill. 1h::mll.U"1'lLL'l'JJfl 30736/16293 • 
~11JL'IY11ITT£JL'l1~ t11L11EJLL~fftl"1 i'1'Vl1~~1n 

iJ mi'1lll.tl'1ll.1,1~::Lfi um11,1 i1ll. fifl~::1ll.~n L~u,1 L Viil.EJ'JJ EJ.J 1m,1m,-

February 29, 2024 

March 1-5, 2024 

Grab 

Unit Method of Analysis 

- pH Meter 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L GF/C & Drying 103 ° C 

mg/L CaC03 EDTA 

mg/L S04 Turbidimetirc 

mg/L Fe Phenanthroline 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resulr' 

7.6 

0.61 

<5.0 

190 

158 

1.2 

0.078 

Lab-W 008/2567 

March 12, 2024 

February 27, 2024 

10:30 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

-
1,200 

500 

250 

1.0 

Remark: 11 1.h::mflm::m1,1r1fvw1mn.'l3J'/J'1~m1::;,1Ln~im..1 L~El'1 f11'V\ll.~'VILfmnrn<nLLL'l::m~'lm'lLll.'Yl1'11'/J'1n1'l 

ITT'V\1um1uEJ'1nll.i1ll.ITT1n1rnH'JJLLL'l::m1uEJ,1nll.Lll.L~EJ,1;,1Ln~iEJ3JLUll.vi1oJ- fl.fl. 2551 {Lnrn<nEJll.1L'l3JH'1H~) 
.. " \I .. 

21 iEJ'1UDU1im'l lJ7,;Yl L0ll.11'ltlll.Lli'll.l'1 LLEJll.t LLL'llJEl'l1~El~ ,i1n~ LL'l'JJYl::LU[Jll, 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""'1,.: fit'1 IJ tf ..., tfo""' 

1J"jti-'t1 3J¾'1 Lil¾ L"J"jel¾LaJWn ~el¾611,HL 't1¾<R ,>10@1 
22/35 'llmm1~mvm1'111 7 LltJn 4 (u1,un14TI'lf1) L1'!J1~i'1'lli.nn L'!Jfltn~n:il n1~mvoJ'l\114f1'l 10240 

1mivn-i' 0-2187-0908, 081 -6573909 hmm 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 

ANALYSIS REPORT 

'ii11J~'t11ITTtJ~1'1 1i1L1HlLL~tHl'1 ,J.J~1'1~1n 

1hni1li,i.~1itnH.J1JJ~i,i.fh 

February 29, 2024 

March 1-5, 2024 

Grab 

Unit Method of Analysis 

- pH Meter 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L GF/C & Drying 103 ° C 

mg/L CaCO3 EDTA 

mg/L SO4 Turbidimetirc 

mg/L Fe Phenanthroline 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result' 

7.8 

0.49 

<5.0 

195 

90 

1.1 

0.014 

Lab-W 009/2567 

March 12, 2024 

February 27, 2024 

11:00 A.M. 

Clear 

Standard11 

6.5-9.2 

20 

-
1,200 

500 

250 

1.0 

Remark: 11 1.h::mf'lm::m1.J'Y11"t'W1mn-11aJ'l11~LL~:::~.JLL1'1imJ L~EJ.J n1~1,1,'1~imnrn-tfo~::m'11m1tum.J1'111m1 

~1~71Jn11UEJ.Jnui1uITTtn1rnH'lJLL~::m1t!EJ.Jf1ULUL~tl.J~.JLL1'1iElaJLUUYht Vi.fl. 2551 (Lnrn<nau1~3JH.JH.J) 
" .. " .. 

21 ia.Ji.J~u1im1 1J7l.f'Yl Lou'l11am~urf LLEJU'1 LL~lJEJ11'1EJ~ ,1111'1 L~'ll'Yl::Lifou 1-029 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'"" 1.,: '-''1 I,; tf ..., tfo..., 

tJ i-ti-Yl 3.J "" L el 'M> n i-e> 'M> L3.J'M, Yl A el 'M>1StUL Yl 'M,Gl ;n n Gt 
22/35 'l!eun1~m'l'inli'rl1 7 uun 4 (u11un"n'l!1) u'IJ1~~1'llmn L'llfll.rnn:u n1~L'Yl'l'i1J'll1"m 10240 

1mfi'l'i'l1 0-2181--0008, 081-e573909 1m1111 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. Arsenic (As) 

2. Cadmium (Cd) 

3. Zinc (Zn) 

Remark: 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

~1lJ~'11ITTtHnGJ ~1L1HlLL3JR"EJGJ i.JVi1Gimn 

lJ7 L1tu.ViU1LViiiEJ.J1JG]~ 1 • 
February 29, 2024 

March 4-12, 2024 

Grab 

Unit 

mg/kg 

mg/kg 

mg/kg 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Resulr' 

In-house method TE-CH-329 based on 23.047 

EPA 3052 by ICP-MS Technigue 

In-house method TE-CH-329 based on 0.578 

EPA 3052 by ICP-MS Technigue 

In-house method TE-CH-329 based on 52.740 

EPA 3052 by ICP-OES Technigue 

Lab-S 001 /2567 

March 12, 2024 

February 25, 2024 

10:00AM 

Clear 

Standard11 

25 

762 

-

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.,....,1.,,: '-''1 t; tf c,,, tfoc,,, 

1J'itt't1 3J'"'1 Lel'"L'l'iil'"L3JWt1 Ail'"61SflLL't1'"Gl \110~ 
22/35 ,mun1~mvm1'111 7 L1un 4 (u11u~·1u-n'l!1) L1'1J1~111~1.nn i'llflU7~n:il n1~mw1J~1-..m 10240 

tmiwff 0-2187-0908, 081 -6573909 Lmll"l-i 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. Arsenic (As) 

2. Cadmium (Cd) 

3. Zinc (Zn) 

Remark: 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

~11JL'IYh~tJL'l'Nl ~1L1HlLU.i~El~ i''1~1~~1n 

u1L1mwi.t'1L~!ia'1,1~~ 2 
' 

February 29, 2024 

March 4-12, 2024 

Grab 

Unit 

mg/kg 

mg/kg 

mg/kg 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Resulr' 

In-house method TE-CH-329 based on 21 .049 

EPA 3052 by ICP-MS Technigue 

In-house method TE-CH-329 based on 0.358 

EPA 3052 by ICP-MS Technigue 

In-house method TE-CH-329 based on 49.482 

EPA 3052 by ICP-OES Technigue 

Lab-S 002/2567 

March 12, 2024 

February 25, 2024 

10:30 AM 

Clear 

Standard11 

25 

762 

-

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



' ~ 
illrlNU1t1fl 3 



,., ., . . 

. 
tfl ~-a~ 1-u fltlUI 1 n a lfllfl l-uu1·m1m ff 1 ~ff TI 1 it1 

-
ft111l~D ! tui.:i ·-

tlllf!CO 8 i'lw.:i fll~QO 24 i'11ii.:i I ... "' fll liiQtl l iJ * fl111lil0 l IRl'lll m~,iaihi 
jjlfll'jfl'J-:Jil JPI mglm; ppm mglm; ppm mg1m' ppm . µgtm' ppm mg/m

3 
ppm 

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

! 
Infrared Detection 

·I Nrtrogen Dioxide (N0
2

) 0.32 0.17 - - - . Chemiluminescence - - - -
Sulfur Dioxide (S0

2
) 0.78 0.3ti - - 0.30 0.12 - - 0.10 0.04 Pararosaniline 

, Total Suspended 

Particulates (TSP) . - - - 0.33 - - - 0.10 . Gravimetric-High I 
I Volume 

Particulate Matter - - I - - 0.12 - - - 0.05 - Gravimetric-High 

< 10 microns (PM-10) 

I 
Volume 

j Ozone (O;) 0.20 0.10 I - . Chemiluminescence - . - - - -I I 
I I Atomic Absorpion 

i Lead (Pb) . - _L_ - - - 1.5 - - . 
i I I ! 

Spectrometer i I 

~ . . 
'VIJ.11 : 1h-::fllfl'flw::m-s11fl-:'Iii~,nti~e111.n1~'11'1~ ~tl'vii 24 'Yi.ff. 2547 

'IUJltlL'tt~ . * fllL~~V1'J'll1fltUPI 

: I 9) 9/ (;:I O c:i QI c.:. 41:;S 

f11f11llJL'UlJ'U'W'll6.:!f11'll'fll'U':JW'Ylfl11lJfl'W 1 'm' 'HJ1f11fl' ~tlf11.t)lJ 25 6.:!filL'Jf?IL'Jfaff 

. 

·' 

_,,·-:.:. 



..---------N!iNING ENVIRONMENT CONSUL TAN; CO.,LTD -------

.., cl ., 

vl'!fUfl':i1il1vl 

< 115 i 
I 
I 

QI J:S a OJ 1 I 2. ';i':;~'I.JLtHMl'iHW 24 'l/1 l "' <L
0

q_ J4 hrs.) < 70 _;_ ____ _ _ _ ....,__ _ ________ _____ J 

Q,,I c:S O 4 Q 

1Jl~':i~l'U':i::A1JlalJ.:i;)lflfll':i'Ylll't11JtN'tf'U . . 

., 
1V O 4 Cit, 

'll'Urltl'Ufll-:i'Ylll'tflltl-:!'tn . fll';i'ftl'H'WAlllYl-:i§l'U 

(Maximum Sound Level, Lm:i.x) 

':i'::~'I.JlfffJ.:11~~'-' 24 ~ 1lJ.:i 
--+-------------l 

(Equivalent Sound Level, L.q.24 hr~.) 
--+-------- ---, 

':i'::~mfffl.:im~'-' s -#1 h 1.:i i 

I
I 

(Equivalent Sound Level, Lcq.8 hrs) 
--'-------------ll 

I 

i 

n1,11 : iJ':i'tfllffflltl'l:i1-:J'Vlft .J lfl'Jlln'.IJ'l1l~lrn:;if-:i.11,~~f.llJ ,J~::fl7f'l"fl'l!f1i11l1'-:l1Jfll!l11'Ui\ 291J'U11fllJ 2548 



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

. 
u ~ o a ct, 

ii 1 Vl1 f 11-1 fl 11 ii tl''l-1 tr:: I 't1 fl '1-1 fl 1 fl fl 11 't'l 11 'tnJ 6'1 'tt '1-1 

' .. d " ., 
" ., tnUJ(l fnl3.Jl11'\1Mtl~.fllfl fll':i'\l'ilvl fl1liltl fnlill11'\ltl~tl~illfl fll':i'\l'ilvl 

"' d <ilt1a1i.i\l11gjtJ1u1ih (ilaaliJYl':i) "' d (ilaa1i.ivi1gja1u1ii) (ijaali.lfl':i) (lel':i\llCU) (le'!-:iflCU) 

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 



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

. 
V QJ Cil .CS.ct t 

vll'lHllt\'vl~'l::vllJfnliJvl~'lltl~ltnH'YliJNttfl"a::'YllJ~lalJflflttlltt::alfll'l . 
• w 

dB psi ...... 
NOf\1ZfltlfllflA'll'U 

180 3.0 im~ffh:i1irtJ11w 

170 0.95 m::,imhu1myu~n 

160 0.30 

150 0.095 m:: '1fill~fi1J1~'iY1U 

140 0.030 ~1 ~ ~ t'{fl~ ir1-w fi f!'ll 111Y111a::r1111Ji! a tifl if tJ'17 fin 1 '.i 'ti 1~ ,u 'llti~il '.i:: l'11 ffff11i' f ti 11Ji m 

., 1"' (Occupation Safety & Health Administration : U.S. Department of Labor) !Jti1Jrn fl 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ~,~ <lt'{fl~ rl',,r fif11'H'l1jjtl~ll.;'lltl<lil':i::l'11ffff'11l jtll1Jlfi1£Jtl1Jl1J ,~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~tltrn,11foti111ufl ifltJir1unm'l111ihi-m-i 'llti~tl1::1l1ffff11i'it111Jim (USBM. TRP. 

78 Safe Level) 

120 0.003 ~ 1~1i1J'ti1 i if 11n'1i;i1i:lu fi'u fl'.iW1Jlfi 'l~u ~ti1iT ti-:ui:lurnnu1uci 

120 0.003 ~,~ lin i~i'1J fi u !ti~i1 !JU ua ::~1 ~ ~ f{fl~ ffl"W t1'if '\J1ll'V'lll"1Zf1171Jtla tl fl if !J 1)1fi fill 

,hnu'llti~tl1::1l11'1ff11i'im1J;mvti1Ji'1Ji~1um1'tiH1u~ti1i!ti.:ifiu 15 u,ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fi1 ~ .:i if fl~ 'ii1,! fi 'if '11 fl 1 vm a ::fl 111Jtl a tJ flfl v,11 n n ,, 'Vi 1-:nu 'UtJ ~ ,J,:: I 'YI fl'ff11 i's ei nii fi, 

ae11Ji'1JM 1umni1~,u~t11i'.it1~ 8 i'1 iu:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

.. 
lUll : 1tJ fi ffl'.itJ '.i:; fitl1J fill ff1J1JU 1 2541 "1J1~'.if11'S~tl~flmrnfl'.iZ'\11Jl)1flf11'l 1,N1~tj ':iZl'Ufl i U•nU1'11jjtJ~II foa::1'11jjtl~11U 

iuil,::ml'11'1'1tJ" mi.:im,111jjti~1d m1Jl1i'~mnnmii 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

.. .. 
SJ1v1111ur1ou11-wu1lumui,nhih~'M 

mwcnri1ttURi~CfR31 1111iznTiini~1h::um 

tllTIH : 11\J l ~,, 
fl\lU'111'1J1

21 ttil"lo 
fl\lUll'ltlllfllllnl'l ,r ,:: rnsu 

a1Ru 
1h::u1r1 a-iiii . 1h::111n ,h::um 1h::111n 1h::U1n 

I 2 3 4 s 
I. if flii1rnn::liT (Colour, Odour - ti ti' ,' ,' -

and Taste) 

~Wlf~li (T~mpcrature) 
0 

1i' 
, 

ti' 2. 
C ti 1i -

... . 
5.0-9.0 3. fl11lJllJUfllfHln::fn~ - ti 5.0-9.0 5.0-9.0 -

4 . !Hlf1'rlll'Lrn::n10 (D0)3' P20 lJfllfl. , ~6.0 ~4.0 ~2.0 -
5. ii'ivfi (BOD) P80 " 1i 1-1.5 1-2.0 1'4.0 -
l'i. uufliii~vnq111t1ihfof 11lT-rn11t1 , cl • d 

P80 IV1J.1'1.ta\J/ 1i :n,ooo :1-20.000 - -
(Total Coliform Bacteria) 1001Jl'I. I .. 

7 ll1Jflnifon~lJvlflcHI 1flnnVllJ P80 .. 1i 1' I ,000 1'4.000 - -

(Fecal Ccliform Bacteria) 

' 8. 11mm1 (N03) i1.rwJ1v 
I 11111a. 1i 5.0 5.0 5.0 -

1-u tPln~ti 

I 9. J lltliJ 1ll1iltJ1J (NH,)llllfU1tJ .. 1! 0.5 0.5 0.5 -

I J 1-u 1flllilU 

I 
10. I YllHH'I (Phenols) .. 

1i 0.005 0.005 0.005 -
11. l'ltl~llfl~ (Cu) - 1i 0.1 0.1 0.1 -I 

I 
! 12 . umna (N i) .. 'Ii 0.1 0.1 0.1 -

13 . ummill'l'(Mn} 1i 1.0 1.0 1.0 -
14 . rr~n::n (Zn) .. 

1i 1.0 1.0 1.0 -
15. llflfllUU1J (Cd) .. 

Ii 0 .005 • 0.005 • 0 .005 • -
0.05 •• 0.05 •• 0.05 •• -

16. 1t1,1iiu1Jn7t1,in'IS111,aul1 .. 
Ti 0.05 0 .05 0 .05 -

(Cr Hexavalent) 

I 7. 111::01 (Pb) " Ti 0.05 0.05 0.05 -
18. 1hvmi~lf1Jfl (Total Hg) " Ti 0.002 0.002 0.002 -
19. trim~ (As) " ti 0.01 0.01 0.01 -
20. l'ISU11ui (Cyaoide) " 1i 0.005 0 .005 0 .005 -
21. f1lJJj'u,inn,i'~if (Radioactivity) 

- fi,r~ammtl1 l'UfH!'t6llil/a. 1i 0.1 0 .1 0.1 -
-ftll~lhtJfll .. Ti 1.0 1.0 1.0 -

22. n'mhifll"NYua::a-~1'~-ii~nii 11n1a. 1i 0.05 0 .005 0.005 . . 
~u,eliai~t11Jfl (Total 

l Organochlorine Pesticides) I 



I 

eilR1J 

23 . 

24. 

25 . 

26. 

27 . 

28. 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

2.11m9TtUJWfllnJ1l1m11-a,ni1N1Au (fie) 

uu11cnn111~q~qR31 
flli.tn111ni~,h=lllt1f1Glftl1'1ill 

ti1m~ . ,mmn1f1.h:Tu1rli" 
mno flWlllll,llv 

a-oA th:111n t.h:Uln t.h:um th:11111 th:11111 

I 2 ~ 4 

~~n (DDT) 111 ltuni·wn. li 1.0 1.0 1.0 

iirn,rc;-,,1flenli 1 (Alpha-BHC) " li 0.02 0.02 0.02 

iinflli.i (Dicldrin) " li 0.1 0.1 0. 1 

6Zlfll\.l (Aldrin) " 1 0.1 0.1 0.1 

11n.lt11t1ao111a:;un.lt11t1no " li 0.2 0.2 0.2 

ti,Jeni._t (Heptachlor 

&.Hcpt.achlor cpoxidc) 

ltltltt~ lJ (Endrin) " Yi 'h.itr1:.i 1l tl91l"l'i1'1J ,~P1111=ii01~ 

I Pin\1 n-cu;i ih'l1t1¥i 

-rhn : 1.h:mf'lflW::nn1Jtnlri-::r.flaa111n1~'in~ 1lU'!J;i 8 (Yi.ff. 2537) t)()f1fl1lJfl111Jlul'l,::n,nfo.11l!fi-d~,n;11 

uc,:: rn\11fJWfl1l'4ri-:,nf, r.r t)1J1t--i~'lf1fi Yi .fl. 2535 ,ie~ 01l!U~1J1fl'J ,!1"UflW11111tl·,i-umn,~J,thfi-u 

~'nl.!"Vli1-mirihl'il1"411Jmn 1l~t11h-:mfl-ii'1hl U'1l 111 flt:iiJYi 16-1 M'l'Uii 24 ~lJm,;'un 2537 

11lJ1Vl't1~ : I/ 011uti-:1.h::un1u1-tri-nf1i:i,fiu 

5 

. 

. 

-
-
-

-

1h: urnii I Mun u'Kri~J,iitJounl'I.J1iirrmttm1J11n1J,n9i1flt11'11n•nnJ,if~11,nii11mrn'J01h::uin 

1rn::t'l'l1Jllfll~l-nh:: 1tiw,~e 

I) fllltp.l111flutt::1Jnflfl 1~t1Ao~Fi,um1'Ji11:5e hflfl1lltln9iriou 
.. ., - ..: .... _ .. .: 

2) nll~UlUYl'U~9l11Jli5lllir19l1Jtl ·H'f~lJ,r19ll::fllJ'rl'UJ1'U 

W ,/ ... ,/ I : 

3) fl150'4ln"tll::1J1J'Ul1f'1'U~tl~ll'K?l~U1 

1h::111l1-ri 2 Mun ll'Kft•nf,~MfoJ,,i..,\llflfl'i)fllllJ1Jl~th::um m,::rr11mmv-u1'1:: ltiw,iio 
I) ml~UU1tum::1Jfi.t1fl 1t10Y1t:i-lt-humnh1ie 11t19l11Jtln9irhlum1::Fi1um::mum1 

tlf ml\ ,lflllUlll'IJ1J1 'h.lrlt:iu 
.. ,,.., ,,: 

2) nlltl'4lflll?\'Vl1Ul 

3) n,11'1::N . . 
4) nw:i1t1,j11m::ihnr1Hu1 

th::1m1ii 3 Mun 1mci,1tl1~MfuJ,if~\llflfi\)fl5llJ1J1-nh::1J1fl u"::t'l'llJllOillutll:: 1vw,~e 

I) m1~tllnfl11a::1.Jll11fl 1?1v~t>~fi1-um1.iJ,1;°0 h11m1n.lnfi1fo-u1u,::fi1-um::1.J,um1 

1'f1J1'1-:t1tllmtttl1i1 'hlrieu 

2) filllflll9ll 



MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

~ 

1) m1~1i1m11ni::1111m11Tlo~ti~F-i1um1'ih1-ie hA9111Jilt1~rifJuua::Fl1-um::murrn 

tlfoll~ 1t1tuml'tu"ii1'hlr.tlu 

2) nl'!i~9lrfll1m'Sll 

,h::11\Yl;i 5 'l~mi u11a..iJ1~'l~i'uJ,i~'illt1fh1mnnm,h::tflYI un::n11J11mthnh:: 1aw,~a 

m rn ll'U lfl 11 

2/f11l1'Uflfll1JlVl'S!l'Ul~l'11::iuu11a-lJ1t1'!i::lflY1~ 2 -4 n1i1fou1-1a..iJ1u1::UlY1~ I M,;'.Juh)9111J 

tm mn;j m,::ul1 TI ,n.f 11.h:: um~ 5 iihhmH1 fi1 

3/ fll DO l;'.J'Ult1W't11Jlfl'SJ'l'U~l~fl 

li 1;'.Ju hl~11Jli'S'S1J'lfl~ 

• 

C 

P20 

P80 

lln . 

MPN 

titur11Jii"a..iJ1'il::~ a..i hitl..in11~tlll11Jjj9111J1i1rn-r,~1nu 3 tHfflL'lf?l1;ut'f 
~ . 

u1liiJm1um::~1,ii1J,tl\lti~ Ca<:O, hi1nun-i1 100 ih,iinfll?ifJiiYl'!i 

• ~ d i .-4 • .., , : ,: .i d 1 , 4 
fl 11,J 8 'H'!!U ·m,1~ 20 11 lflfll'!iflllJ'1tllf110tt:l-l'UlYl-ll11Jfllllfl1JlJ19l11'il rf81Jt>t!Hf16l'U8-l 

fi1tihi {1~u l l'ln~ so il 1nm1ti1,.nrui1mi1..iJ1J..i111Jfl~1ih.J1Jl~ ':i 1'il?fcl'Uclt.h-i9imi1a-i 

lli:'IM'l.t'l' 

d <11 d 4 

Wll .l'Uf: 'U . l11 O Most Probable Number 



11u1 c.,t1. 

':il'b'n;J\Jl¼LUfilfl 

l~f).;J nll1tl ¥1'11ti' nLnfllctllU'l:::lll~l f11'l" 1'lJl11.;J1'1SlnTHh-ii'1J n 11ih1.;inu 

~1lJff1Til'l"tuff'\lll'fl:::n71iJtHf1\J1\Jl~fls!~slll"lfll,fllJlfl\J~~ . 

JI 

$i'1tJU \I ~,ju nl1JVl!'VHJ1fl'j'U1Ulfllfl ,~ff ,Uff1lJll"::ivll'lJ1fl111J{fl111Jn'llJ1'Hl'\l M'ifHI ;)1::: 
JI ,, ,, 

U1U1111l1Ylsl'\JfNlj 1rn:::n:in'l1'U 1 tt'ih.h::ih,n mvufl fH'Vt V~l 'U i,nn11tl 11J1s;l1'fl '1.;JfflJfl 11Ul1JUl sl 
,, ,, 

11 ti fH fltu C)1 fl l'l" I ii fl Hftl 11.J 1111 fl 1 ,forn 1::fflJ llfl ::fft:i ,Jfl~ 6-=l nu ff(ll'U fl uw'l \JU~~ 'U\J U ::-u 'U 

t:i1iut51,rn1v111Jm11J'lum~n b (GJ) 11'11s!Vil:::ll'll'Utyty~hf1m111" vu'f. lso~lm>o lj1J'U(;l711flll . ,, 
fl 1::; 'Yl 11 ~ V1 1 'Vt {J 1 fl 11! 'i 'i lJ 'l! 1 ~ LL cl::: fr~ LI 1 Iii 'flt) :U i Iii tJ fl 11l ti:: 'U 1 'IJ t) -=l fl tu:: fl 'i l :U fl 11 'U 11.J l s;t l " 

o t:i n 1.h:: mfl'ti 111u fll1 "a fl 1nm ~11 n:::1J 1t111n 11lu'Y11~ 1'!17 n11 rirni' u n 11 ii tH nu~,u ff11i 11 w t'('ll . . ,, 
m,:::m1ihi.:inulu1~tNn~111,il,vlJ1tluvh1i 1 9i'.:i9iti hlil 

;;'r) (i) 1,rum;m.h:::mffm:::V1n.:i'rJ~tT111mrn uuufi Ci>lm> (W.R. lei&dls,) tHJfl(;lllJ . ,, 
fl111J L'U'Vi'i::'il't''Utyty~Ul'lJ111lfl ~. ff. le>~le>o 

,, JI 

~t) 121 m1il6~0'U1.hflltJ\Jt)fl i11f!n~uvtl1m,11f1 
JI JI 

(<il) ,J {)'U11.J1111t1VJmfo 9i'fJ-IHU n-u'1n]6,i'-rn~t116'U 1.J'U'tyfl'UU ;i1nih~'U~ nti.:i iuii.iu' t){Jfl11 . ,, 
b llJPl'.i ~1tJ~llJ'U9i'~1'U'l116'HlJJ'U~fHf1J'Yl1ltJ L"NdhNn'Uiii,ru,mtJ'Utlfl l '11t'1~1J?lsltl·:il1clfll 

, II , , t JI 

(lso) 1umtilvium11m,nm1gluvitj1J111m1d;i1n-:huirnu'li'rntifm1::~mufo1J111wvi,i'.:iufJ 
I ,, t II 

L M'~s!f1111J1l1W 'li'1.:i1t1V~I~ niJVslfl'Uin M'tl1 ~lfl1lltJ\JVf11l1m-u'1:u 1 L 'U 1J!l 1tu 'fi~.:iiJ 6 

('") 'lumtil~tit1J1m,11n~"i,1Lflfa.:ifjml1i-vHh ~t1.;ili1m-ufrn-un1~1tlu,nutie1t1uu1mfo 
,i SI ' t 

U11Jl~l?l11'U1iliu'titifl11 Ci)~ L'll'U~ll.J~'j flt]lJ~uvihh!mmi, GI ~111sll1Jl111 ri11..1'lumwri1fo 
,, ,, ,A ,, ,, 

ii ,u 1" 1n ~YI ,i'.:i1fl rn .:i t!11u1"61v n ~ 6-:i vi1fl 1u fl ti u n °1~L ~ w1n-u u 6 rnm.h mJ tl tl 1m~1n 11u 1 
l!) I ,t f Q .l .d.1 J 9/ I I ,,, d, : 

LlJ'UVtlfl11 G>& ICJf'U~l1Jl11l flt]JJ'Yi'Ul'I 1J'Uf){Jf111 d ~111sll1J~1 Llfl~lt:i1l'rl'U1J6;):::t11{)sl1J'Vll-l'.i:::1J1V\Jl 

6{)flil1f11JjL1W'Ufl 
' II ' • ,i 

(d) 'lu mwfi ~~'j ~~1.J nnH't.io'Ll1mmni1m111~of11Hltl"{lt)'UlflltM t'r1JU166fl 'l,J .. 
,, ::"1 ,J I .. ., • ..,\ 1'I ., ... s1d ... d , • 11:::~m~1J~ 1nuo 1l111uu11u1 LYW1J6-lfll.J1JLl1ff~11-u-uHi~~fln.:i tliu1Jo 



mh c;ib 

11'11n'1'114m mfl 

,i : ,,; '1,i ""i i)/ '\Jfl '11 flllU11l'i'\J0.:i'U1U1'11fl'Vl1l:: 'lflJ'i tlfl '1 • 

llDGi VU)!lnlfllJ lsi>~tfa 

JI t JI • 

( c;>) ,l 11J1'illclii '1:: Hunnfl~t).:JLU'U tl 1Yi, "'~TU nl'i 11fl'i 1::i-1 fltu ~ ml tu:: '11 n n nJ'Vl1fl film 

: ,4 I 4 4 ~ ., .d.c:i 'JI .i=i ,:l er., Q ~ 9J : 

'U 1U1'i11c1111 t:i cY1'U 'i 7'llmrn'U l1 rn fl .:ifl m1 ,i t:i.:i151 l'llJ l1'U 1,unfl1t11J m111fl 11::11 fJ tu c1 m:1w::'\J o.:i'U 1 

a cu d dl ,,., ~ .:!t 
'!1r{)fff:\1U\HJUVI 'ilnJnwrnrn.:itJtlU)1filJl'il1!1'U l.J{lt) _ 1300 - 2537 (ISO/ IEC Guide 25) l11t:l 

ff OlU'U ~ nm l'l i'vrn 1 nnl 1uH11c11,.; fl 11 J.J 11'.i u ,rn1Jm1.J l1 an 1nw ct iii n l'I 11c1:: 11 tJ 'U 'l ,i ~ 
,, 

fl 'rn'Vl1'VW1fl'iU 1U1'11cl f1Uf'U'il 
JI t ,, ' 

(lsi>) ,l 11Jl'11clth1:: 1 iunm1 ,i't).:JI U'Ull 11J1'i11clvi ii fJtu a fl\ltu::·m.:imumvt Lie! ::tJtu "fllltu:: 
I ,, I J/ 

Vl1.:Jlfl1J iii Lfi'Ulfltu<l16'4 LcllHl.:if!'ilmJJvi ri111'U~ H'hrn,~'ij1'U'Ul1Jl,m1'ri \l:: 1iunnfl i~ TI 1m.h:.m1ffil 

, ,.. .odd QI : O I/ O Q d' Al d ~ e. 
(m) \.J Vltl.:JVlVlO'ilJl'l'i'Vi fllfl'i\.J11J1'i11cl flTtn.J 'ii ~t:l.:J l'l1fl1'l 11f1 n::l1l11tJ tu cl flll tU ::Vl I 1J 'U l'fl:I 

' ,, . 
iY1flL,.,ihH111tu llJLfl'Ulfltu<l'l{l\-j ic11J~.:J~'il~lJ.Jvin1,n.J'il '11'1\.JJ.J l'il':ij1'U u11rnrn, o/i,1::'1i1111nfl '1~ 

,, 
SI • I "" Vl101J':i:::fl1ffl.J 

I tJ ~Gt"Q J CU 

(Cl'.) '1trn·nuviiim11.1i11rlu.nn.l'Vli'm.11mthm,11n t)1\lff.:J ll111tl11:::l1tJOU'lf1lltu::m.:i 

utH'ill/Ll uflvi11 o~ 'l~ 1 vio;;o.:iih,run n11w ::l'l 1-:iu t11~~ 111 ut1vi11 o ili,nu 1nw ~n rnu 11~111J.J1::n1.1 . 
cl• ,~ ,i • I ,1 

'i111Jl'ln1'H1.Jvl "JVl1£11J'i::fl11'1'\.J 

,o a. m1'li1~ihn11oiuuoti1m,nc1 
"' ,, t JI 

~ o 4 .., .ai. QI .a a d ., • 
(c;i) 11 M f11'H 111::'U 11Jl ~ lei '11 'itl l1 cl .:Jf11 H1'1 'il.:Jlfl H.1'1 °'!U\.J 11.J1 ~1 cl 11 Hll1 cl .:J f11'j '1ftJ J.J 

• II' , I# JI 

ri1 uiJ 'j;:n 01.J'IJ{) .:Jlfl 1{1.:J~l.J U1 'Ulvllcl~ {) ~, 'U ,Jo,l 11J 1,11c1 Ito H11fll'i 'li,,nu Vil;, 'Ull tJU1U1~TC, 

~~~1iJ,1{40fll'jfl1.11nmJnflfl . 
,, JI JI JI 

(~) t111'ii1,;o~ihrn16iuum.hm~1c11irm::Yi11~vn1'jn1utl1i uut:itl ,u 1,11c1 faflii 

4 C'I ='a QI I ~ .0. '1 ti S,ld, JJ ,J! d IJ\ 1 9,,1 f 

~'Uf1flti'iu mot11'1fflM1u 1uu m u1~11·1rn vc1u.\'l'j fl i 'ilt.11111.1t111J.J1'\J1J "1J\.J'IIV.:iflc1t:irn lJJ\.J t:ivn11 

~o "nnnfJJ~V~m 
JI ~ ,, ' 

(cn) mo'l1J.:imrn1utl1iu,Jml1m~rnw11J.J (~) ~e.:11J~vflvi~Hhlu'aon11 G)\g, i11J.J~ 
,, ,, JI • 

Ll"'1"!1.J'W 111.J U{l'W11J1vl1l!Otlfl'VI .:J\11.J 111J~f1n\.J fl'tl o1u 
.4 : ;ft, (i. Lfl1"el.:J?JUllllJ1,11?1 

,, 1 JI 911 

(Ii)) ~0~~1.:im.Jmw l1lti-iu t'r11.J '\Jtl.:JLf15tl~ffU'U1, 'Hff:: 61~tltl'U iifo~ hn 'U'U V'U llJl,11?1 . . 



m!1 Ci)~ 

11'lffi,i,i1'4L '!Jn'lfl 

'JI A ti l ti ' "' 

(12,) iuml~l'l'1-11f1HNffU'Ul'V10'1f'U~ ,i::;~{)-1t)l't,itJ.:.ivhhmJoil1rn~,n1:::1111-11flltJ-1tTU'U1t11J 
~ ·~ ~ ~ 

~11.fotl11mrn,itt'U1lu L~m'lt:i.:.inum,,YJ, '11ltJlJ'tlffl'j~lJ'l.~rn,nmvut:im.«11tliuiimi',rn~nt11~ 

iu'o b m11iin 1~J1ui1111n 
JI ' ,, S/ .-:I .. 4Q ,::I A cl ~a,, 4 

(!il) 'UtJU11J1~ 1nvi1iln 1 imi'1 "1V·HJl'lm1U~l1tJ'lfl1JlJvl'Hlt)~\H 11\J tJ1U'H!'V11i 11Hl1ff~t)lJ . ~ ~ 

"171J Yin·nrnf yj mnnl 1m111n n111\J ~ 1,t vfi111 u::al l'IJ o.:.ifltu:::tl'l'rn m1 il 1m1111n 
f : )) W .. j,I i 1 1f I df I 

n11 o ~ nnuu tJ'U 1u1111c1 ~1 v1ff11m1J 1! rn'H'W-1 i,i tJ·HJ',1 nn1J i,i-1 ui,i nu utJ ,iu M 1h nun . . . 
',171J11'1m nwcti' 111 fll'l un::aim.1 h~ fl'rnVl lfjtJl mJ 1m~m1n1l1u ~ 1'Pwihh-1rn1:::J1m~1n 

1,:lu~mu~" i'uH11'lftJ111unTHJ~nn'I.JtioJ11mrn1 J.:.irl' ~v-1vi11u'Wm1mvMm"Jn1ti1J ~uno-1 

vnr n,nu J,m111m.h::: ~ 1\10-1~ l11tJV'l'U n-11'UL ~,11-u',~acb.:.ivtir n-nuJ11J1',llt11.h:::i1li'v-:i~1JtJ1J'H1J1V .. 
v , V 

(Iii>) '111•m1:::tl1m~1ni,i11.1 (G>) ~v.:aih.1~vit:iiu~nrnvtfyjtJ7fll'U7lJ1,t7tl tJOn'Hir.:.itTv .. . . ~ 

fonN 1tt' "111J'H'1mntucn iim1 un:::11t:iu 1'1ll1'flfi1J~n·rnvtf vtv1mtl1111~1nfi1'H'W~ 
JJ4,10 . : .JG.I ~ 0 ('") \JltJ-:i ,i ~'Yl 7 !7 anu m1 fl,l nnu unu 1uu11c1 m1J11 u 'I.JVI m11 VI n-w,m u 1111~ ,n n l'H'U ~ 

V • 

un'1-d.:.i110.:.i1'U ~-1mii1 t ,¥vn!n -nuu1u1~uah::: ~,~ f.l-.1;imv"l u ~ i'u uuu~iu 'J 1-1nn11 
• : SI d 1JtJ'U11Jl',11?\Ut11lffl ,i 

., .. 
tJlJ-1fl11lW L'Vl'Vlq'Vl'U 

Q,I .QI _, ct, ~ S/ 
lj lJ'U',111101'.i m:::m 1'1Vl'H'Wlfll1i lrn'lll \JILLtl:::ii' .:.iu 1',lfU)lJ 



.. . 
• 4 -tll qt 11111 

JJ191"I 911.tlfllJlYI unrn:: l'V U'i Ulfl I YI 

f!OUl flllW::YIHtlllllll'n 

·rnmn 

ff (Co lor) 

m11J~'U (Turbidity) 

T1111JlthJflHHll~ (pH) 

~ .. 
fJOH1flllW::YIHlfUJ 

,1um, 

cj 

l11flfl (Fe) 

lllJ-lfllUfl' (Mn) 

'nfl-lU'1-l (Cu) 

tr~n::n (Zn) 

cinni,i (S0
4

) 

flHfl hYl (Cl) 

l'J\}flOi'i~ (F) 

1u1,1·n1 (N0
3
) 

' d • .. mw'llnnnmru 11,.n::,n.1 

5 ( 'H\J1tlll't'tl'liiWii-lm_rn·c1y1) 

5 (11U1Ufl"ll1J~'U) 

7.0-8.5 

. ,. .. 
I flN't'lflntUA'nl 'tnn:: crii 

(jjl'liinf 1J.iviim) 

ii.i1iiu o.5 

ii.i1nu 0.3 

i1hnu l.O 

ii.i1iiu 5.0 

iiJ1tiu 200 

iiJLnU 250 

LiJLnU 0.7 

iulOU 45 

m11Jm-::,hnf-l111J,1 (Total hardness as CaCO 3) i1ilnu 300 

fl1l1Jfl'i::Ji'1-lf11l'j i1hnu 200 
(Non-carbonate hardness as CaCO

3
) 

~ . 
tli 1J 1w 1J 1a ffl'.i vi-l 111J ,1 ;i a:: n,u 1 ~ 
(Total dissolved solids) 

tnW-riil\¾1lllHJ~qA 

15 (11u1u11vrniiw1J- lm.J t1n~) 

20 (11U1Vfl111J~U) 

6.5-9.2 

1nwono1jYai.iq-lqA 

(uniinf mit1il91'.i) 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 

500 

250 

1,200 



' "' ◄ u ... tJtlla n11w:: YI 1 1-nu, 

1ltlnl1 

ffl'l11\½ (As) 

hm,tu~ (CN) 

91::fl1(Pb) 

t!'l"OYl(Hg) 

llfl.ili'.iUlJ( Cd) 

'b'nlUUlJ(Se) 

.., "' 411:11 4-=il 
tJtlltlfl11Dl::'YIHUfllfl1/111Jf1Yll1U 

1lfJfll1 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E. coli 

J. .. 
ltltll'JiOlf fouq-3q~ lflW'l'lnl't1l4A'Yll'HJJl::au 

(ih,;ni'1J~o~m) (iinani'lJ~Va91'l") 

~tH1ljjj 0.05 

~v<111m 0.1 

~tllll1jjj 0.05 

ti , 'd 

'1{)11 lJlJ 0.001 

~u.:il1m 0.01 

JJ '1 ... 91'!N lJlJ 0.01 

. 
J . ... 

lflW'nfll't1'U~Yll't1JJl::a» 

JI I t )I ~ -1.rnun11 2.2 9Hl'l"OU~nmfl'm'!fU9111J9ti 



" '11'Ul r.,c:J 

11'if n ~nn~ i rnnn 

1 , ., ., ,:., .. ., ~ , -
1:UJW411'il :- llf~Hc1 unTn.h::mff 'lf1.h::mff111J1JU mi 11.n-M~nnm1nmw~ 11c1::mmm1 'U'V1H1'1flnl'i 

riT11i'tm1n'10-ufoiTUffllil'HlHl'llllcl::nTr~o~riuhutfJ-1a.:i111fta°o111~uvi11 911111.h::mffnS'::Yl'i1.:JfJ~ffllfmHJ 
. ,, 

111foli !i>lil (Yttl l.!!,&<i'.19J) oon91111m11J't1..1~1:::11wl\jry~u1mft1c1 'W.ff. 1m~1.00 ff11mnH'1Jtltn1trmmu~ 

n-rsmni,J1111ma1iriim11J1m,i:;n11 11c1::in1.ifl""tHf1lJ?l'f11U01'iWL1Jihi,uu l.ivn111u,1 ~f111JfJl.Jfl1'i~~fltilJ 
,, w 

UflU llJ1rllft'11lJ'll'U1¥1'\JV-1UfJU 11Jlrllcl 1H'lflil \l lHH'1JtJH-,1Vfl11111 Jnm 11/Cl n;o~,i 1 lJll 1¥1'Il d 'Vl 1 . ~ 



., 
Vl'Ul ~o 

·n 611 rhr<il TU b 'Un ~1 
' 

I 

u<a~ n1~r1 ru~ n<a<al-1 n11~\J bb 1 ~~eJl-l bb vt\1~1~ 
' .. 0 "" 

b 1eM f17Vl'\.J~l.J7\,l1ij1'\.Jfltu.fl7Y.W1'U ... ' 

b~ ti~ b 'U'U f111?1l.J ff"J 1'U ttJ'l.h -:Jl.J 7 \,l 1ij1'Ufl tufl1Vl~'U b ~ b Vll.J 7~ ?ll.J \,l 1l.Jfl17l.J fl 71Vl1J 1 
' "" ' 

1 'U~1'U1'Vlt11l311?1\,l{ b 'Vlfl 1 'U bG'IV bial1~ijn'<ilbb6'l~G1-:Jfll.J"(Je)-:J'UW b'Vlial b~e) 1 ~b U'U 1 tlmiri.-1~nm1tl1~b:W'U 
"" 

bb6'1~ f111~~ f111fl17l.lb~tl-:Jv1eJ~6llfl1Vll.l~~6'<i11nm1ttJG1l.l~?l?1111 'U1~ tl~tl11 ( Risk-based Approach) 

1~ tJ 1 off-if m.JG'l"lJ e1-:ir1'W 1 'Vlt1l.l1tlw ne1tJ n 11f11'W1 ru B'U b 'U'WVI~ n?11 nG'l 1 'Un11n1V1'U~l.l1\,l1ij1'Wrl tufl1Vl " . "" ' 
' "" ., 

?l-:Jbb1~G'leJlJ 

e)1~t.JeJ1'W1"\l\,l1l.lfl11lJL'UlJ1\,l)1 bTI~ (b) bbG'l~l.]1\,111 bTI~ bb'\)j-:JVl1~11'llU(Y(Y~~.:Jb?l~l.Jbb'1~ 
' ' ' 

:rn~1 fl tufl1Vl~.:J bn~ii'vl.l bb 'l)j-:J'lJ1~ Vl .13\ . ~ d:'.Gnd:'. bb'1~ rl1~-:!'11'U fl'U1tJf11ijlJ'l.J(,1'1 'Vl ~Gn~/~d:'.Dbl'l ' ... 
'1-:!1'U~ ©bl'l ~.:JV11fll.l Vl.13\ . ~ &b b11 b~eN l.leJU'Vll.l1mbm~l.le:iue51'U1'<ilL~1e:i.:i'U1t1f1't~lJ'U(,1~ bb"~ 

"" 
-rJ1l.l'Ui;J '1tl 1~ i1'11'U n'U 1 t1 fl 1J1l.l'U i;i ~ tl i)u~vii!1 ~tl 1~ 51 'Un 11l.l n 111 'Llfl ru~ n 11l.l n11~ 1-:i 1 
i;J1l.J n~Vll.J1 ti bbG'l~1~ b U tl'U'11'U f1'U1tl fl1jil.l'U\,l~ tl1~ f1e)U flUlJ~flru~ n11ll n11~-:i bb 1~ii'vl.lbb 'l)j-:J""lj1&i 

L'Uf11Tt.h~1l.lfl.f.:i~ b'11/~&Dc;n bde:i1'U~ ~ Vl~l3\~f17tl'U Vl .13\ . ~&DGn ~.:ie:ie:inth~mf'l11 ~.:i~eJ1tl-d' 

-ifo © L~!:Jf1b~fltl1~f1113\fltlJ~fl"j"jl.Jf17"j~.:Jbb'"J(;lii'm..11,1,'Vi.:i'll1&t uuu~ ~& (Vl.131. ~&~~) 
d o Q. Q.I .:::i1 Q.I 

b 1B-:l fl1Vl'U~l.J11,11~1'Ufltufl1Vl~'U l;'t-:!1'U'Vl ~ fl'U!:Jl!:J'U Vl .13\ . ~ct~b'11 
"" ' 

"UB ~ L'Utl1~f1113ld 

"l.J11,11~1ur1 rufl1Vl~'U ,, 'V!mcJr111lJ11 l.J1(,li~1um1uub~ e)'U"LJe:i-:im1eYu1,111!:J~ !:Je)l.J 1 ~mm 'U~u 
"" , "" 

1~ tJ hJri e:i 1 ~ bn~ e!u1,111 t1vi~e1e-J"n1~'Vlu ~eJ?l"LJfl 7Vlv'W 1l1 t16ll eJ.:itJ1~'ll1'llu~ -ruG1l.l ~" ~uV11.:i1,11.:i 1~ bLfl , 

'Vl1-:!U7fl 'Vl1-:l ~1'V!'Ll-:l bb'1~'Vl1-:l f11':iVl1tl 1'<iJ 

-ue:i 6T1 1~mJ.:irirut11Vl~u1,111J1Rn~ru~miL"tlUi~Lt1'llu1u~~'U e:ieJmtlu ~ tJ1~Lil'Vl • 
~.:i~e11ud 

Gn.© r1ru.n1Vl~u~1-utJ1~ Ltl'll'WL ~e:in1ie:i~01~t1 1~t1~1\,lt:1U1~?1.:iriL ~e:itJm'.fo.:i 
' " ' 

tJ1~'lll'll'Ui11tJ1u~'U~bbUUfl71e)~e)l~tl 11l.Jii-:in~l.Jtl1~'ll1fl1b~tl-:l 1~bbfl b~flmt11llbi'iu b "LJ1U " ' , 
bl'l .~ ~tl.!fll'Vl~'W~b'UU1~1tJ'll'Ub~e)fl11fl7"LJ1tJ bf1~i;J1f1111J bbl;'t~f)"\)fl11~'U 1 

b~ 1:Jii1i;it:1tJ1~?1-:l rl b ~BU ff\J el-:l'U':i~'ll1'll'U f1~l.l1 tl'Vl1-:J l'U 11iiii.:i bfl~i;J';i m~ b Vl1 ~'U'1 f1'Vi'll?l1'UbbG'l ~Yi'll 1 i 
' . " 
-uei ~ n1viu~ii1\,l1~1uflrufl1Vl~u1,111J-ueJ Gn.© H ~.:i~e:i 1 ud ... ' 

~ -© L'1Vl~'V!'Ufl (Heavy Metals) 1~bbfl 

('9l) ?111'V!'U (Arsenic) 1~ bf1'U b il"~f11lJ~eJnL"fl1l.J 
" 

(~) bbfl~biitJ:t.J (Cadmium) 1lJLn'U bb'11 lJ'1~fl,rl.J~eJnLG'lff! lJ 

(Gn) 1r1 ·aiitJlJ'llU~b~fl6lf7111.G'l'Ul-1 (Hexavalent Chromium) hldh.J 
©b'11.& ii"1~fltiJ~e)f)bG'lfl1l.J 



., 
Vl'U1 \v(9) 

11"tltl'1'11'\.JL 'Ufl~1 , 

(ci'.) 'VleNbb~-:J (Copper) 1lJbn'U lv,~\vo lJ6'l~f1'rii~e:inhrn-rii 
(ct) \P1~~1 (Lead) \lJbn'U ci'.oo lJl;l~fl,rlJ~eJii1l;lf1'tiJ 
(b) bblJ-:Jfl1ti?f (Manganese) 1,Jbn'U @),ITTl(9)o ii6'l~fl,rlJ~eJnL6'lfl,rlJ 

(ITTJ) 'U1eJ'Vl (Mercury) 1~bn'U \v\v ii6'l~fl,rlJ~eJnfan-rii 
(~) 'Wflbfl6'l (Nickel) 1lJbfl'U <i'.mb.c:t :U6'l~fl'!lJ~tlflL6'lfl,rlJ 
(~) ~~b'Wm.J (Selenium) 1lJbn'U mbc:t :U6'l~fl,rlJ~eJnfan-rii 

ci'..lv G'l11B'U'V1~~1tbV!l:J~1l:J (Volatile Organic Compounds) 1~bbn 
((9)) L'U'U~U (Benzene) 1lJLnU @) :U~~fl,rlJ~eJnfan-rii 
(\v) miueJUL~\P11~r1~e:i hii ( Carbon Tetrachloride) 1,J Ln'U ITTJ iJ 6'1~ n-rii 

(m) (9),\v - 1\;Jfl6'leJb1BbVl'U (1,2 - Dichloroethane) hlLn'U cf :U6'l~n-r:w 

(ci'.) (9),(9) - 1~r1"'t1L1LeJV16~'U (1,1 - Dichloroethylene) llJbnU \v~ :U6'l~fl,r:W 

(ct) ;1;1 - (9),® - 1\;lrHHlb'Hel'Vlfi~'U (cis - 1,2 - Dichloroethylene) 

1lJLnU (9)<rt) :U6'l~fl,r1J~e)flb6'lfl,r1J 
(b) 'Vl11'U61 - (9),\v - 1~r1m:ihLt1V16~'U (trans - 1,2 - Dichloroethylene) 

hlbn'U (9),<rt)o :U6'l~fl'!:W~eJflb6'lfl'!:W 
(ITTJ) 1~A6'leJL1iiLV1U (0ichloromethane) llJLnU mm\v :U6'l~fl{lJ~eJii1~fl'!lJ 
(~) LeJV156'lbU'U61i'U (Ethylbenzene) 111Ln'U m,\vbcf :U6'l~fl-!1J~einfan-r:w 
(~) ?11\Jl~U (Styrene) 111Ln'U cf,~ci'.cf :U6'l~fl,rlJ~eJnL6'lfl-!:W 

((9)o) b~\Jl1::;r16'l€J b1Ltl'Vl5~'U (Tetrachloroethylene) 111Ln'U ~o :U6'l~fl'!:W 

((9)(9)) b'Vl6'l~'U (Toluene) 1lJLn'U ci'.,bmo :U6'l~n-r:w~einfan-!:w 
'IJ 

(@)\v) 1~1r'l6'leJ l1Ltl'Vl5~'U (Trichloroethylene) 1lJLii'U (9) .cf :U6'l~n'!:w 

((9)m) (9),(9),(9) - 1\Jl~r\6'le)L1Bb'Vl'U (1,1,1 - Trichloroethane) 'WLn'U ~,(9')\vcf lJ6'l~fl,r1J 

((9)cf) bu6'lr\6'leJhii (Vinyl Chloride) 1lJLn'U a.ob :U6'l~n-r:w~eJnfanfo 
((9)b) 1'1l~'U~-:JVl:W~ (Total Xylenes) L1Jbtl'U cfITTlcf :U6'l~fl,rlJ~eJnfan-rlJ 



., 
Vl'U1 \v\v 

'a16tln'1'11'U1, um~1 , 

<s:'..m ?11'a'U€l.:Jn'Ufl1~~~\11'a~6tll,1,~~i1111 (Pesticides) 1~1,1,f) 
'IJ 

((9)) €l~Vl'a16/J'U (Atrazine) 1lJ1,n'U \v,o~gij ii~~fl't:W~€lf11~nr:w 
(tv) ri,rn{1,~'U (Chlordane) 1lJ1,n'U (9)D ii~~nr:w~e:infanr:w 
(m) ri~e:i1vfh'-lv?I (Chlorpyrifos) 1~di'U no iJ~~nr:w~e:infanr:w 
(<s:'.) \v,<s:'. - ~ (2,4 - D) 1lJ1,n'U b<tb.<t ii~~fl,r:W~eJnfanr:w 
(ct) ~~vi (DDT) 1lJ1,n'U (9)~ ii~~nfo~eJn1~nr:w 
(ti) ~~~~'W (Dieldrin) 1lJ1,n-w o .m ii~~nr:w~vnfanr:w 
(gi1) 1n~ 1 ~L?lvl (Glyphosate) 1lJLn'U <t,~bo ii~~nf:w~e:in1~nf:w 
(~) Lfl'Uvnri,rn{ (Heptachlor) hJLn'W (9) ii'1~fl1:W~€Jnfanf:w 
(~) Lfl'U\1111°1'1€11 ~~e:in161J~ (Heptachlor Epoxide) 1lJLi'h.J o .gi/ ii"1~fl1l.l 

((9)o) ~'UL~'U (Lindane) 1lJLn'Ll ct iJr;1~nf:w~e:infan1l.l 
((9)(9)) ~111mrJv1 1~ri"1€l h~ (Paraquat Dichloride) 1lJ Lfl'U \vb~ ii"1~fl1l.l 

<s:'..<s:'. ?111eJ'Uvl';i1tJ~t! I 1(91LLfl 
((9)) L'U'Ub61J (brJ) 1~~'Ll (Benzo (a) pyrene) 1lJditi o .(9) iir;1~nf:w 

(Iv) 161Jm1ti~ (Cyanide) 1lJ1,nt1 tvtv iir;1~nf:w~e:infanf:w 
(m) ~silu - (9)\vb (PCB - 126) 1lJ1,ntJ o .<s:'. 1:w1ri';ifl1l.l~€lnfanf:w 
(~) lv,'11,gi/,~ - 'VI;~~ (2,3,7,8 - TCDD) hJ1,nt1 ct 'Ll1 bt!f11:W~eJnfanf:w 

-ifo ct f11Vl'Ll~l.J1\,l';ifj1'Ll\P1t1J.f11~~'Lll1l1:Wi€J '11.lv l! ~.:J~e) 1 tJd 
"" ' 

<t.(9) L'1Vl~Vl'Llf1 (Heavy Metals) 11?11,1,n 
((9)) ?11':i'Vlt! (Arsenic) 1lJLfl'U \vet ii~~fl1:W~elf11~nf:w 

'IJ 

(Iv) bLr1~bi1tJ:w (Cadmium) 1lJLn'Ll giJtJlv ii"1~fl1:U~elflb'1fl1:W 
(m) b\P1':iLi1tJ:W "U'W~L~f1621111L'1t!'v1 (Hexavalent Chromium) 1lJLnti 

\v(9)\v ii~~fl1l.J~elnb'1f1t:U 
(~) 'Vlel-:Jbb~-:J (Copper) 1lJbn'U '11ct,o~o :W'1~fl1l.Jvle)f1b'1fl1l.J 
(ct) 111~~1 (Lead) 1lJLn'U ~oo ii"1~fl1:W~€lnfanf:u 
(b) LL:U.:Jfl1'Ui;'l (Manganese) hhfru (9)~,b<s:'.o ii'1~fl1:W~e:infanf:u 
(gi1) 'U';ielVl (Mercury) 1lJLiiti lvb'11 ii"1~f11l.J~elflfanf:w 



~Bnl"1nf11 

\;lvnfanf11 

~eJnfanf11 

., 
'V!'W1 ~Q'l 

';i1'1lf1'<il'<il1'Ul 'Uf1'1,1 , 

(~) Dm/il;'l (Nickel) 111Lii'W er,~oer lJl;'l~n{11~e:iiifan{11 
(ti) ~~ b'WE.Jl.J (Selenium) 111Ln'W ~ .bll~o lJl;'l~n{11~e:iiifan{11 

er.~ 6'17':iB'W'Vl~~':i~b'V!EJ~7EJ (Volatile Organic Compounds) 1~mi 
(@>) b'U'W61f'U (Benzene) 1llbfl'U er lJ"1~n{1J~eJfll"1n-r11 
(~) fniue:i'U b(9)(9)':i:::fll;'leJhii (Carbon Tetrachloride) Wbf1'U bllo ii"1~nf11 

(bll) 

(~) @>,@) -1~fl~eJhbeJ'Vl5~'U (1,1 - Dichloroethylene) Wbf1'U titibll i'.i"1~nf11 

(ct) 611?1 - @> ,® - b~f1'1elL':ibel'Vlfi~'U (cis - 1,2 - Dichloroethylene) 1ilbn'U 
@),(;Yi)ero i'.i"1~nf11~ein1"1nf11 

(b) 'Vl'n'LI'1 - @l,~ - 1~f1"1eJ t 'HeJ'Vl6~'U (trans - 1,2 - Dichloroethylene) 

1llbn'U @)(;Yi),ctoo :U'1~nflli;)e)nl"1nf11 
((;Yi)) 1~fl"1eJl':iiib'Vl'U (Dichloromethane) 1llbn'U ~,(;Yi)ero :U"1~nf11 

(~) bel'Vl5'1b'U'U61f'U (Ethylbenzene) hhnu @>ti,bllcto :U'1~nf11 
~fln1"1nf11 

(ti) ?f1(9)~'U (Styrene) 1lJbn'U bllbll,©tiO :U"1~flflli;)eJf1fanf11 
(@lo) b(9)(9)';j:::fl'1elhbeJ'Vl6~'U (Tetrachloroethylene) 1llbn'U Q'l~~ :U'1~nf11 

i;)eJnfanf11 
(@)@)) b'Vl'1~'U (Toluene) hJbii'U ~0,@>~0 :ij1;1~nf:w~einfanf11 

'U 

(@>~) 1(9)1fl"1ell':ibeJ'Vlfi~'U (Trichloroethylene) 11lbn'U b ij1;1~nf11 
~eln1"1fl111 

(@>bll) @>,@>,@) - 1(9)1f1'1e)b'J~b'Vl'U (1,1,1 - Trichloroethane) 1ilbn'U 
bllct,~oo i'.il;'l~flflJ~e)nbl;'lf1flJ 

(@>~) @>,@>,® - 1(9)1fl'1elh~b'Vl'U (1,1,2 - Trichloroethane) 11lbn'U b :U'1~fl111 

(@>ct) b1U"1fl'1eJhii (Vinyl Chloride) 1ilbn'W ©.b i11;1~nf1Jl))eJf1fanf11 
(@lb) 161!~'1.J~-!l'V!lJ~ (Total Xylenes) 1ilbn'W ~,~(;Yi)~ ij1;1~nf11~einfanf11 

ct.Q'l ?f1'fUel-!lfl'Wfl7~~\31(9)';i~'llbb'1:::~\911 (Pesticides) 1~bbn 
'U 

(@)) €J~'Vl1761f'U (Atrazine) 11lbfl'W ®®,ticter :Ufl~nf:u~einfan{:u 
(®) fl'1€l{b~'W (Chlordane) 11lbn'U b~ :u1;1~nf:u~eJnbl;'ln{:u 
(bll) fl'1eJ1Yl~'V'JeJ?f (Chlorpyrifos) 1lJbf1'U ~@>ti iJ"1~flfll~eJnb"1f1fll 



~ein1im1':t.1 

(~) 

(ct:) 

(b) 

((;Y))) 

(~) 

(<i) 

(mo) 

(mm) 

., 
'Vli.n k><i'. 

11"1lf1'Jlil1'\.lb'\Jf1~1 
' 

~,~ - ~ (2,4 - D) 1l1Li'i'W (;Y)),ct:oo iJ"1~n{ll~einfari{ll 

~~'VJ (DDT) hlbn«U (;Y))o iJ"1~f11ll~elnL"1f11:W 

~l;'l~~i.! (Dieldrin) 1~bfl'W m iJl;'l~fl{lJ~einfan{:w 

1rrnL'Wb?I\,\ (Glyphosate) 1~bfli.l b<t'.,<t'.<io i1"1~fl{:W~einfan{:w 

b~U\,\1rl"1vi (Heptachlor) 1lJbn'W ct'. iJ"1~n{:w~einfan{:w 

be'.JU(,l1fll;le)1 B~e)fl 161Jri (Heptachlor Epoxide) 1l1Ln'\J Q1 i1"1~f11:W 

~'UL~'\.! (Lindane) 1lJLniJ k>m iJl;'l~f1{:w~einfari{:w 

'W111ff.lel(;) 1~ri"1eih#i (Paraquat Dichloride) tlJLn'\J kl,<i<t'.o iJl;'l~n{:w 

' ... "" ct'..~ ?111€1'\J\9111!:Jel'\J 1 
(m) b'U'UL61J (bel) 1'W~'U (Benzo (a) pyrene) 1lJLn'U m.~ iJl;'l~fl1:W 

(~) 161ltJ11'W~ (Cyanide) hibn'W (9)Q1~ ~~~flf:W(;lf)f)bl;H1't11 

(m) ~~'U - ~~b (PCB - 126) 1lJbfl'U m 1:w1mn{:w~elnL"1f1{:W 

(Ci'.) kl,m,(;Y)),~ - vi;~~ (2,3,7,8 - TCDD) 1lJbniJ klo 'W1L'Un{:w~eirifan{:w 

"Uel b f111bnui1ei ~1~~'U h~\nu~1 mr1~ei~ijmnui1 el~1~'Vl1\il1 fl1'1~i~ brl)1~~'Vl~el • 
1~'Vl~tll;'l€l~?l'W:W ~u1b 1 ru~'\J~1~'Ubbl;'l~/~1ei1~vi'ur111ii~n~ 1~ 1 ~(;)eJ~n11tb~ LiJi.ln11\Ji.lb~B'U 

bb"1~-rmfl?1.fl1'Wi1ei~1~ 1 ~ b'iJu 1 U\,\1ll~ n1V1'U~ 1 it un1r1t:-J'IJ1nvf 1 titb~m~d 

-Uel (;Y)) fl11\9111\il?lel'Ur)f1lfl7'W~'\J 1V11-U15f1111bfl11~~\,\7ll Test Methods of Evaluating 

Solid Waste, Physical/ Chemical Methods ( SW - 846) "ll el~ e:i ~ fl f111 ~ i f1 ,;~ ~ bb 1 ~ fl €l :w 

mA~\J1~b'Vl~?1V1{~eJb:w1f11 (United States Environmental Protection Agency) 'Vl1€l15~f17'VliJ~H ... ., 
1 '\Jfl1rlt:-J'\J1f1bb 'U'\J'Vl1!:JU)~ fl1~'W 

"Uel ~ th~m~ffim-uu~~'U,~bb~1'\Jf:1~\il1f11'UU1~f11~1'U116Uf1\il\il1'Ub'\Jf1~1b'U'U(;)'Uhl 
' 

' 
\J1~fl1~ ru 1'U'Vl b llf111rlll 'W.~. kl<t'.'.J~ 

i"l~bvfl th~im 1~,;?ll"a"aru 
' 

1ei~u1tJn-r~ii'\J\91~ t15u~V1u1~ 

th~u1um1ii m1~~bb 1~ii'eiii bb vr~"ll1~ 



Ci>. '11'rn'd (Arsenic) 

CPS No.: 7440-38-2 

l!:J. Ufl~W£J1J (Cadmium) 

CAS No.: 7440-43-9 

Ql, lmdivl.J'llili;uvniu111L~'Ul'i 

(Hexavalent Chromium) 

CAS No.: 18540-29-9 

a:. l'IEl-1UtH (Copper) 

CAS No.: 7440-50-8 

<t. ~tti'1 (Lead) 

CAS No.: 7439-92-1 

ll1fUJ'U'lfli1EJ 

tl'i::f11Afl ru::O'i'i11fl11~~ LL 1 f!atl11LL ~./l'ti1~ 

.,; 0 ... 

L 'iel./1 f11\1\.1~111!n"aJ1'UftW111Vifl'U 

-- ... # 160111Lfl'i1::\II 

TI Inductively Coupled Plasma - Atomic Emission Spectrometry-i,,~£1 

TI Inductively Coupled Plasma - Optical Emission Spectrometry ,,,~ti 
16 Inductively Coupled Plasma - Mass Spectrometry ,,,~£1 

15 Graphite Furnace Atomic Absorption Spectrophotometry \11;£1 

1G Atomic Absorption, Gaseous Hydride i,,7£1 

16 Atomic Absorption, Borohydride Reduction \111£1 

- ..i .i .. a 
1fin1'i£1"Lll'ln'nJfl1\Jfl1.Jl.J~'W"B~,,,'IJ'UclU . 
16 Inductively Coupled Plasma - Atomic Emission Spectrometry vi;e 
16 Inductively Coupled Plasma - Optical Emission Spectrometry Vl~£1 

16 Inductively Coupled Plasma - Mass Spectrometry ,,,;fl 
16 Flame Atomic Absorption Spectrophotometry vi;e 
16 Graphite Furnace Atomic Absorption Spectrophotometry "1;£1 

16 Atomic Absorption Spectrometry, Direct Aspiration vr;ci 
16 Atomic Absorption Spectrometry, Furnace Technique ,,,;£1 

ifin1i~u~n1"~1u~l.J1.J~W"BL~U'l!£1u 

1fi Colorimetric \ll~tl 

1fi Ion Chromatography ,,,;£1 

. ifi Elemental and Molecular Speciated Isotope Dilution Mass Spectrometry ma 

1ff Inductively Coupled Plasma - Atomic Emission Spectrometry '111~8 

ifi Inductively Coupled Plasma - Optical Emission Spectrometry '111~8 

ifl Inductively Coupled Plasma - Mass Spectrometry ,,,;a 
16 Flame Atomic Absorption Spectrophotometry 'lr11£1 

16 Graphite Furnace Atomic Absorpti.on Spectrophotometry ,,,;£1 

15n1i~u~mi.im'U~2.uJ~W"li~~u'!ltJ'U 

~ Inductively Coupled Plasma - Atomic Emission Spectrometry ,,,;8 
ifi Inductively Coupled Plasma - Optical Emission Spectrometry "1;8 

~ Inductively Coupled Plasma - Mass Spectrometry ,,,~8 

16 Flame Atomic Absorption Spectrophotometry '1111il 
16 Graphite Furnace Atomic Absorption Spectrophotometry ,,,;8 



.. ' V.1'a1SIL\llil'a 

..,_ I.UJ~n1Ui'I (Manganese) 

CAS No.: 7439-96-5 

g-J_ 'U'UJ'Vl (Mercury) 

CA5 No.: 7439-97-o 

a. ijmiia {Nickel) 

CAS No.: 7440-02-0 

to<. ,iMleJ11 (Selenium) 

CAS No.: 7782-49-2 

1! Inductively Coupled Plasma - Atomic Emission Spectrometry Vl1il 

16 Inductively Coupled Plasma - Optical Emission Spectrometry ,,,~il 
16 Inductively Coupled Plasma - Mass Spectrometry ,,,,a 
16 Flame Atomic Absorption Spectrophotometry ,,,~v 
16 Graphite Furnace Atomic Absorption Spectrophotometry Vl;£l 

- .,/ .J .. d 
1"on1-sc1"Uvin-sm•11rn-p,i11aVf'clL ,,,'U't!El\J 

16 Inductively Coupled Plasma - Atomic Emission Spectrometry Vl~v 

1fi Inductively Coupled Plasma - Mass Spectrometry 'Vl~el 

1fi Thermal Decomposition - Atomic Absorption Spectrophotometry ,,,~il 

16 Cold - Vapor Atomic Fluorescence Spectrometry (CVAFS) Vl1tl 

~ Cold - Vapor Atomic Absorption Spectrometry {CVAAS) '\it1£J 
...... ..i .J .. .. 
1'onTrn'U'VlmlJR1'UfllJl.lf\Vf\iL'\ll'U'l!cl'U 

16 Inductively Coupled Plasma - Atomic Emission Spectrometry Vl1cl 

16 Inductively Coupled Plasma - Optical Emission Spectrometry 'lll~cl 

1G Inductively Coupled Plasma - Mass Spectrometry ,,,;il 
16 Flame Atomic Absorption Spectrophotometry '1-1111 

16 Graphite Furnace Atomic Absorption Spectrophotometry Vl1'tl 

1tin1'i~'Uvln'i11R1'U~1111a~i:fL"1u'tfil\J 

16 Inductively Coupled Plasma - Optical Emission Spectrometry ,-,1EJ 
iii Inductively Coupled Plasma - Mass Spectrometry Vl1i) 

iii Graphite Furnace Atomic Absorption Spectrophotometry Vl!El 

~ Atomic Absorption, Furnace Technique ,,,1El 
iii Atomic Absorption, Gaseous Hydride Vl1il 

16 Atomic Absorption, Borohydride Reduction ,,,;tl 

fl1'ruil'1fl'Ufl1!0flfl913'W'ULLf!ZflPi1 (Pesticides} 

G>. il::vmiiiu (Atrazine) iii Gas chromatography-Atomic Emission Detector (GC -AED) 'Vl;il 
CAS No.: 1912-24-9 

ID. fll~tl'il~ll (Chlordane) 

CAS No.: 12789-03-6 

16 Gas chromatography - Electron Capture Detection (GC - ECO) mil 
16 Gas chromatography - Electrolytic ConductMty Detector (GC - ELCD) 'Vl~tl 

16 Gas Chromatograph - Mass Spectrometry (GC - MS) ,,,~cl 

iii High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry {HRGC - HRMS) ,,,'i'el 
iffn11~u~n111R11.Jfl,,mavl"11Li1wtfo\J , 

ifi Gas Chromatography - Mass Spectrometry (GC - MS) •liil 
16 Gas Chromatography - Electron Capture Detection {GC - ECO) 

15 Gas Chr?matography - Electrolytic Conductivity Detector (GC - ELCD) ,,,~cl 

ifi High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry (HRGC - HRMS) 'Vl~'el 



- m -

.. ' 'W1"i1SJLAil'i 

Ql, FlfleJlVi,vltJa (Chlorpyrifos) 16 Gas Chromatography - Mass Spectrometry (GC - MS) Vl~el 

CAS No.: 2921-88-2 

~ l!.l,c;'.'~ (2,4-0) 

. CAS No.: 94-75-7 

<t. ~~vi (DDT} 

CAS No.: 50-29-3 

b. ~fl~~'IJ (Dieldrin) 

CAS No.: 60-57-1 

~.1flflL'WLit91 {Glyphosate) 

CAS No.: 1071-83-6 

cJ. ~tru\Jl1Fli:lcl1 (Heptachlor) 

CAS No.: 76-44-8 

it! Gas Chromatography - Flame Photometric Detection (GC - FPD) Vl1rl 

ii Gas Chromatography - Nitrogen-Phosphorus Detection (GC - NPD) Vl~'il 

1G High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry (HRGC - HRMS) '11;8 
'°''°' .,j .,j .,. d 
1tmTrni.ivin·n1mul')lJlJflVim ,,,-u'!ltJu 

1B Gas Chromatography - Electron Capture Detection (GC - ECD) vi;o 
1B Gas Chromatography - Mass Spectrometry {GC - MS) 

1n Liquid Chromatography - Mass Spectrometer (LC-MS) \ll;a 
- .,j .,j '°' d 1irn1'HliJVlfl'UJR1tJ~1JlJflVI~ \11\J'!ltJ\J 

16 Gas Chromatography - Mass Spectrometry (GC - MS) Vl~8 . 

1! Gas chromatography - Electron Capture Detection (GC - ECO) \/l~el 

16 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCO) Vl;el 

1G High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry (HRGC - HRMS) l-l~'cl 
..,.. .J d . .,. " 
16fl1'Hl\JVlfl'UJfl1\JfllJlJflVim ,,_,\J'!l'cl\J 

16 Gas Chromatography - Mass Spectrometry (GC - MS) Vl~el 

ifi Gas chromatography - Electron Capture Detection (GC - ECO) Vl1tl 

1fi Gas chromatography - Electrolytic Conductivity Detector (GC - ELCO) Vl~el 

1G High Resolution Gas Chromatography/High Resolution Mass 

Spectrometry (HRGC/HRMS) '1-l~fl 

.... .,j .,j .. " 
1tif11"HltJV1n'jlJf11tJl'l1JlJflVi~L\/I\J'!lfltJ • 
16 Gas Chromatography - Mass Spectrometry (GC-MS) ,,.,1£l 
16 Gas Chromatography - Mass Spectrometry/Mass Spectrometry 

(GC - MS/MS) \/l~a 

~ Gas Chromatography - Flame Photometric Detection (GC - FPD) '\o1~el 

16 High Performance Liquid Chromatography - Flame Photometric 

Detection (HPLC - FPO) Vl~c) 

1G High Performance Liquid Chromatography - Mass Spectrometry 

(HPLC - MS) Vl~cl 

1G High Performance Liquid Chromatography - UV Detector (HPLC - UV) ,,.,~cl 
- .,j ..I • d 
1~fl1'itl'IJV1f1"jlJFl1\JF)lJ1li:l'Vi'm '\ll'U'!Jeltl 

w Gas Chromatography - Mass Spectrometry (GC - MS) ,,.,;cl 
16 Gas chromatography - Electron Capture Detection (GC - ECO) Vl~el 

16 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCO) ma 
1fi High Resolution Gas Chromatography- High Resolution Mass 

Spectrometry (HRGC - HRMS) 'lll~tl 



.. ~ 

'W1'i1i.l L!Jlil'i 

c;<!. L~tl9i1fla£J{ n-il£in1'11~ 
(Heptachlor Epoxide) 

CAS No.: 1024-57-3 

- ct -

16 Gas Chromatography - Mass Spectrometry (GC - MS) ,,,~fl 

16 Gas chromatography - Electron Capture Detection (GC - ECO) "vl~cl 

16 Gas chromatography - Electrolytic Conductivity Detector (GC - ELCD) ,,,;cl 
16 High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry (HRGC - HRMS) ,._,~tl 

(j)O. a'UL\;l'U {Lindane; gamma 16 Gas Chromatography - Mass Spectrometry (GC - MS) ,,,~n 

Hexachlorocyclohexane) 1fi Gas chromatography - Electron Capture Detection (GC - ECD) '111~il 

CAS No.: 58-89-9 w Gas chromatography - Electrolytic Conductivity Detector {GC - ELCO) ,,,~tl 

mm. Ym1R1t1~ 1Q'lf'lrtcJh~ 

(Paraquat Dichloride) 

CAS No.: 1910-42-5 . 

Gll!.i. Ll'j\111l~t'laabvluaa 

(Pentach lorophenol) 

CAS No.: 87-86-5 

1fi High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry (HRGC - H~MS) 'lll~tl 

w High Perfonnance Liquid Chromatography - UV detection (HPLC - UV) viit1 
w High Performance Liquid Chromatography - Mass Spectrometry/ 

Mass Spectrometry (HPLC - MS/MS) 'lll~il 

16 High Performance Liquid Chromatography - Diode Array Detector 

(HPLC - DAD) 'Vl~tl 

1fi Spectrophotometer 'Vl~S 

- d d .. " 1tin1'HJ'IJV1ff'il.lf11'\.Jf1111.lrt'Vl~L V!U'l!El'\.J 
1 

16 Gas Chromatography - Mass Spectrometry (GC - MS) 'Vl~El 

16 Gas Chromatography - Electron Capture Detection (GC - ECD) "1;El 

16 Gas Chromatography - Flame Ionization Detector (GC - FID) l1;£J 

16 Gas Chromatography - Atomic Emission Detector (GC - AED) \.1~El 

1fi Gas Chromatography - Fourier Transform Infrared Spectrometry 

(GC - FTIR) "1~~ 

16 UV - Induced Colorimetry '1-t;tl 

e11~auV1,eh::L\U1~1a (Volatile Organic Compounds: VOCs) 

m. LtJufu (Benzene) 16 Gas Chromatography - Mass Spectrometry (GC - MS) ,,,,tl 

CAS No.: 71-43-2 1fi Gas Chromatography - Photoionization Detector (GC - PID) "1;cl 
1---------,-----1 

to. 1'11foauL1111111::l'ltrn'b~ 16 Gas Chromatography- El~ctrolytic Conductivity Detectors (GC - ECD) me 

(Carbon Tetrachloride) 16 Vacuum Distillation - Gas Chromatography/Mass Spectrometry (VD -

CAS No.: 56-23-5 GC/MS) Vl~tl 

m. <il,l!J-19lflat111aLV1'U 16 Direct Sarnplinq Ion Trap Mass Spectrometry (DSITMS) ~;tl 
(1,2-Dichloroethane) 

CAS No.: 107-06-2 

It. m,@-1~flflrl11Lrl'Vl6~t.l 

( 1, 1-Dichloroethylene) 

4<QI el .cl - ~ 
'lt5n1'rntJ 111 n'!iUfl';J'U f1)J)Jl,Wlt;L V!U'1!tl'U , 



... ' \'i1'J1llL~i>'I 

ct'.. ;"' -(i),~l~rte!El L,Lcl'Vlfl~tl 

(cis-1,2-Dichloroethylene) 

CAS No.: 156-59-2 

b 'Vl'J1'\Ja-a,,~-1~flael 1'ILel'V16~'1J 

(trans-1,2-0ichloroethylene) 

CAS No.: 156-60-5 

vJ. l~fl"eihiiL'VltJ 

(Dichlorometh;me) 

C"'5 No.: 75-Q9-2 
.. .. 

~- LEll'lHe!L\J\J'!l'IJ 

(Ethylbenzene ) 

CAS No.: 100-41-4 

r.<. et1111~lJ (Styrene) 

CAS No.: 100-42-5 

mo. Ll'll'l'Jtf)fltl L 'ILE!Vl~~'U 

(T etrach loroethylene) 

CAS No.: 127-18-4 

@(i). Ll'l~iiu (Toluene) 

CAS No.: 108-88-3 

Ci)\!J. 11111t=1ae 1 ·mi'l1BfllJ 

(T rich loroethylene) 

C"'5 No.: 79-01-6 

(j)Q). @,@,@-L~'Jf)f!EJ 11DL 'Vl'IJ 

(1,1, 1-Trichloroethane) 

CAS No.: 71-55-6 

c,;c;:. (i),61,l!l-1'11flac>haL'Vl'U 

(1,1,2-Trichloroethane) 

CAS No.: 79-00-5 

met. 11ilal'lac>hfi' 

(Vinyl Chloride) 

CAS No.: 75-01-4 

(i')b. 1'1filtti (Xylenes) 

CAS No.: 1330-20-7 

@. Luu1'!l (Lv) L'Vi1t1 

(Benzo[a] pyrene) 

CAS No.: 50-32-8 

- .. , 
11ifl111Lfl'J1Z\II 

16 Gas Chromatography - Flame Ionization Detector (GC - FID) vi;a 

w Gas Chromatography - Mass Spectrometry (GC - MS) \1~el 

16 Thermal Extraction - Gas Chromatography/Mass Spectrometry (TE -

GC/MS) Vl,£1 



.. I 

'W1'11iJL'1ill 

~- \111u11u~ (Cyanide) 

CAS No.: 71-43-2 

m. vliilii <illt,b (PCB-126) 

CAS No.: 57465-28-8 

(2,3,7,8-TCDD;· 2,3,7,8-

tetrachlorodibenzo -p-dioxin) 

CAS No.: 1746-01-6 

1G Gas Chromatography - Fourier Transform Infrared Spectrometry 

(GC -FflR) Vl1cl 

1fi High Performance Liquid Chromatography- W Detection (HPLC-UV) "1'iel 

16 High Performance Liquid Chromatography - Flame Ionization Detection 

(HPLC - FID) Vl~il 

1Gn1's~u~n'j2Jfl1\Jfl2Jlmf'h;~ \11J'ilcl\J 
' 

~ Colorimetric with Manual Digestion Vl1il 

16 Inductively Coupled Plasma - Atomic Emission Spectrometry (ICP - AES) ma 
1G Atomic Absorption, Furnace Technique '111cl 

1! Atomic Absorption, Gaseous Hydride Vl1il 

iG Atomic Absorption, Borohydride Reduction ,.,,7il 

16 Gas Chromatography - Electron Capture Detection {GC - ECO) '11~tl 

16 Gas Chromatography - Electrolytic ConductMty Detector (GC - ELCO) mil 
iii Gas Chromatography - Fourier Transform Infrared Spectrometry 

(GC - FTIR) -..,'fa 

16 Thermal Extraction - Gas Chromatography/Mass Spectrometry 

(TE - GC/MS) Vl;cl 

16 Gas Chromatography - Mass Spectrometry (GC - MS) Vl'iil 

16 Gas Chromatography - Mass Spectrometry/Mass Spectrometry 

(GC - MS/MS) Vl1tl 

i~ High Resolution Gas Chromatography - High Resolution Mass 

Spectrometry (HRGC - HRMS) Vl~il 

1fin1"l~Uv!mlJ1'11\Jfl1l1Jfl;j'!;I, ~U'!ftl\J 



"" , 
w1,1~Lt;1el1 

(Parameter) 

Lfl'Vlt'Vl'1n (EJm1u1~·nllEJ1J'tl'U111 

LilWij1'J1Lfl'U'VlLLfl~thtlV1) 

(Heavy Metals) 

1r1-suiEJ1J"lf'U~LHf1'il1'J1Lfl'U'VI 

(Hexavalent Chromium) 

thavi (Mercury) . 

,Q c:A.. J 

G'l1'fil'U'Yl1EJ'jt L 'VIEJ.:J1EJ 

(Volatile Organic Compounds) 

a11Vtl'1nurl1i~~lill~"lfLLflti1J11 

(Pesticides) 

L\J'UL'll (La) 1w~u 

(Benzo[a]pyrene) 

L'lfeJ1L'U~ (Cyanide) 

iff{j (PCBs) 

(2,3,7,8-TCDD) 

1111f'W~\J'l'l~* 

(Container) 

., 
'll'JIIIIJ.n'l 

., 
'll1vlLLm 

., 
'IJ1Vll.l.n1 

., 
'll1~Ht.m 

.. ... ... 
'Wfl1l:11itn,,,1au.m 

., 
'lJ1vlLLm 

'lJ'JvlLLfl'J 

n1,½'n~1fl111w* 

(Preservative) 
Id d .. 

U.'!ILE.l'UYl~WV!.fJ1l 

Id d ... 
LL 'IJLEl'UVl~n.l~~lJ 

ce ± 'I!:, 8.:JPl1L'llflL~EJ'1 

I~ d Q 

LL '11Ll:J'UV1~n.l'V1,Ql.l 
... 

Ci.'. ± I!> eH11111L'!S~lL'llEJ'1 

... 
it ± l!i el.:Jfil1L'llm"1H:1'1 

I"'· d .. LL 'ij U:J'U YI tl fl.I VI m.1 . " 

I G d .. 
I.I. 'llLEJ'UVl~W'VlfJ1J 

I G d .. 
LL'i1LE.l'UVl~WV!iJl.! 

a:.± l!:l tl'1fil1L'l1'1L;aa 

I~ ,.J q 

LL "llLEl'U'Vl~WVIJJlJ 

(Holding Time) 

&I V O el cu I 

<to 1'Ll'V!l;NV11nTnlit'SE.l1J~1tW1.:J 

., 
Ci)(£ 1'U 

OJI Ill O c:I U I 

Ci'.'.o 1'U'Vlfl'1Yl1n11Llit'SEJlJ!,l1ElEJ1'1 

U -.,o -, -, I 

Ci'.'.o 1'U'Vlfl'1V11fl11LIJl1EJ2JIJl"JEEJ1'1 
-., I .cal -., I 

@Ci.'. 1'UOel'UOT'UIJl~eJ1Jlil18eJ1.:! 

U -., 0 Cl -., I 

Ci.'.o 11J'Vlfl'1V11n1~Lli1Wl.J~1EIEl1-:J 

U I .ci &I I 

mo 'J'UflE'UflTHlil'SeJ1Jlil1El:.11.:l 

* 'j1EJfltL~EJIIIL'W1JL~1JIJl1l.l Test Methods of Evaluating Solid Waste, Physical/Chemical Methods 

(SW-846) 'lJe>.:ia.:iFim1-w~nti~.:iLL1~imJLL\1.:ii.h:n'Ylfil'1'Vli'~rn~~m (United States Environmental Protection 
. ~ . 

Agency) 



' t=t 
fllrlNU1f1rl 4 



' ' _1 .c:t 91 ~ ~ V Q, d Q, ii 
~11Htfl1J':ilfJf)l';irnmn':itH)'lJl't1fJ'Ufl1UJ\}fl~M'IJfl~lfl';if)~lrn~11'iJ1~11a~m1'il11fl':il~'ttfJOUll't'Hf~ll1~t1flll 

'Jlflfll'J\ll11'il'J.! 

fll 'J\ll11'il 1.!flWill 't'lBlflll'l1uu n fllflll'I 

- Total Suspended Particulates 

- PM- I 0 

., ., .. 
fll1\ll 11'il1.i 'J :::.i'U!fffl<I 

- Leq. 24 hr 

., ., .. 
fll1\ll11'il1.!l!'J<ll:TUl:T:::l't1BU 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure . 
Q ' • fll1\ll11'il1!1'111 ::: 'l'lflWfll't'iUl 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

,;. ~ Q.I 

!l'l'JB,UHJ\ll11'il1.! 

a dt a 
'l/8!1'118-3118 

- High Volume Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. 12, 12 

- No. 20, 20 

- No. 2 I, 2 1 

- Hi gh Volume PM- IO Air Sampler & Blower - Electronic Balance S/N. 14245322 

- No. 2, 2 

- No. 23, 23 

- No. 24, 24 

- Sound Level Meter SIN 12202 1 

- Sound Level Meter SIN 122023 

- Sound Level Meter SIN 16203 5 

- lnstantel Model MiniMate DS-077 S/N 

5279,5439 

- pH Meter SIN JC00085 

- Electronic Balance S/N 12285 10730 

- Hot Air Oven SIN B493.061 3 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.06 13 

- Spectrophotometer SIN 7 52S 12006 

- Spectrophotometer SIN 752S 12006 

REPORT: MM_V I : VYKCONSTRUCTIONl2024WEB/CA L.DOC 



AIR POLLUTION MONITORING EQUIPMENT . 

I 

TISCH ENYIROMENTAI., IHC, 
145 SOUTH MIAMI AVE. 
·Yiu.AGE Of' C:LSYIS, OH .~ 
513..487.9000 
877..2153.71510 TOU. FREE 

513.467.9009 FAX 
WWW,TISCH•ElfV ,COM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Da_te - Jul 26, 2017 R.ootsmeter S/N 
Operator Tisch Orifice I.D. -

9833620 
1413 

Ta (K) -
Pa (mm) -

298 
748 .0.3 

--==-----=--=-------':l=~=-=•=====----=•====---;:=---------=-=--=-c::-------
METER ORFICE 

PLATE VOLUME VOLUME OIFF DIFF DIFF DIFF 
OR START STOP VOL!JME TIME Hg H2O 

Run # (m3 ) (m3} (m3) (min) {mm} (in.) 

-------- --------- ----------- --------- --------- --------- ---------
1 NA NA l.00 1. 4110· 3.2 2.00 
2 NA. NA l.00 0.9950 6.3 4.00 
3 NA NA 1.00 0.888-0 7.9 s .oo· 
4 NA NA 1.00 0. 84,50 8.7 5. 5-0. 
5 NA NA 1.00 0.6970 . 1.2.7 8.00 

---------- ------------------------- ------------- ----- ·. - - ' - ~-

DATA TABULATION 

(x axis) (y axis} (x axis) (y axis) 
Vstd Qstd Va Qa 

-------- --------- ----------- --------- --------- --------- ----------
0.9800 o· .6945 1.4030 0.9957 0. 70·57 0. 892,6 
0.9760 0.9809 1.9842 0.9916 0.9966 1.2623 
0. 973.8 1. 0966 2.2184 0.9893 Ll-141 1.4113 
0.9728 1.1512 2.3267 0.9883 1.169-6 1.48'02 
0.9675 l. 3881 2. 8·061 0. 9·930 l.4103 1. 7852 
------------------------------ --------- ----------------------------- -
Qstd slope (m) = 
intercept (b) = 
coefficient (r) = 

2.02255 
-0.00092 
1.00000 

Qa slope (m) = 
intercept (b) = 
coefficient (r) = 

1.2664-9 
-0.00058 
1.00000 

------------------------------ --------- ---------- -------------------
y axis= SQRT[H20 (Pa/760}, (298/Ta)J y axis = SQRT [H20 {Ta/Pa}] 

CALCULATIONS 

Vstd • Diff. Vol[ (Pa-Diff. Hg ) /760) (298/Ta) 
Qstd = Vstd/Time 1 

Va a Diff Vol ( (Pa-Diff Hg) /Pa] 
Qa = Va/Time 

For subsequent flow rate calculations: 

Qstd = l/m{(SQRT(H20(Pa/760) (298/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 ENVIROMENTAL. INC:. 
f 45 SoUTH MIAMI AVE. 
YIUAGE or Cl.EVES, OH 4500.2. 
513,467.9000 
877.263,7&10 TOLL FREE 
S13.A87.9009 FAX 
WWW, TISC:H•ENV,COM 

5.Q .....,."'"...,.,..,.,.....,.,.,.,.,...,.,.,...,._.,.,.,......,.......,.,.,.,.....,...,.,.,...,.,.TTT"l.,.,.,.rn"l.,.,.,.,M"T"l'......,r-rTTTTT"l"l'TTirTTTTTTlr-rTTTT'l'TT 40 

3.5 +l-l-~l-l-+l+U-~~~l-l-+l+++-~l-l#~l-l#-l-l4,H+++++-~+++-l+H-H+~l-l#-H+IH+++H-l+H+++-H+I-H+H- 28 

3.0 24 

2 
::i: 

2.5 20:5. 
::i: 
Ill 

:I:: 
tll ,:, 

2.0 16 

1.5 +I-I-H-H+l+H+l+l+il+l+-H+ll+l+-H+l+l+l-1,14-H+ll+l+H-H+H-ll+l+JJ-R+H-H+++l+il+l+-H+ll+l+H-H-H+l+l++++ll+H+ 12 

1.0 +I-I-H-H+H-H-H-H+l+l+H-Hl+l+H-H-H+H-H-l'A-11+1+H-H+l+il+l+H+!+H-H++-.1+1+H-Hl+l+H-H+l+il+l++++ll++I+ 8 

0.5 -H-½-H+H+l+!+H+!l+l+-H+H+l+I-I-H+!l++I-H+!l+l+H-HbWH-Hl+l+-H+ll+l++H-IH+l+I-I-H+!l+l+H-Hl+l+-l+tiH+l+l+H- 4 

0.0 +Lt.1.U.UJ.l+l,.l,l,.Ll,JU..U..j.U.LJ.U.1.Ll.1,,1.U.r..u.L.1.1.j.r..u.,U.1,J~l,.Ll,JU...U.,Li+JI.LIJ.J.1.1.:U+L.LLl.1.U.1U+L.U.UI.LIJ.J.jJ.UJ.I.J.LI.I+ 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mln) 

I_._ Qstd -.-ca -t1-Qstd vs deltaH I 

• y-axis equations: 
Qstd series: ✓t>.H (~)(~) P std Ta 

Qa series:" ..j(ll H (T a pa)) 



CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi lll20 NSC - TISI-TIS 1702,5 

CALIBRATION 0030 Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech.cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co., Ltd. 

4 7 /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 site calibration was ca1Tied out at the Laboratory, 

Special Lab Envi and Consu ltan t Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 2017 

Akaradath Thippichai 

(28.5 to 28.7) '' C 

46.5to49.7) % 

JOJ 1.0 mbar 

Page 1 of 2 

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14 

Edition 5, July 2015 

Referenee Standard Instruments : This cert itication is traceable to the International System or Units 

Standard Weights 

Cea. No Due Dale 

E26J-E2624 C02162446 16 Nov 2017 

The Uncertainties are for a confidence probability of approximately 95% 

Traceabili ty 

National ln$titute ol'Metrology lThailand), (NIMT) 

Approved by : 

( Suracha i. Prn1111hong ) 

Technical Manager 

~;:•;•Y. •mb• rep::~,oo othec thao: '"''.:::.~i•h-th< p,io, wri••~~,'.~ cruibrat~h Co,L:d_. ~;_ ;:.,: ·. ·~·· . 



CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd., .Bangpood, Paklcred, Nonthaburi 11 120 

Tel.(02) 964-62 1 l Fax.(02) 964-5 155, e-mail : calibratech. cal@yahoo.com, calibratech _caJ@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 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 

0.01 0.0000 0.000 11 

0. 1 0.0000 0.000 11 

0.5 -0.000 1 0.0001 I 

2 0.0000 0.00012 

5 0.0000 0 .00012 

10 0.000 1 0.000 12 

50 0.0005 0.00(i}l,5 

100 (l.0011 0 .00022 

200 0.0022 0.00039 

This reported uncertainty of meas urement was based on a standard uncertain ly muliplied by a coverage factor k = 2. 11 , 

providing a level of confidence of approximately 95% 

Eocentric error Load tes t : 50 g 

A B C D E 

-0 .0002 0.000 I O 0004 0 0000 0.0000 

Repeatability Load test 

Stdev. 0.00005 

g 

g 

-oOo -

g 0 ) 

A 



i.Ji"'I oa.., Q,; tf 
Vl1'1Vl'M,t1TM.~1n~ ua AeJWliattlPlwn Blue Consultant Limited Partnership 

~ <U 

32/751 t1'U.'U.th:,nuii~ LL"JJ1 -n1--:im L"JJwiri--:im m--:iL'YlW'i 10140 
q q q q " q 

lm.0-2873-6045-6 hrrn1j 0-2873-6046 

iu--:itl~u~mj1Lm1:ium"l!'U.b1JEJ~ty1wifh'11'U.~ 22 ;--:,~1fl:1..1 2566 

Instrument: Sound Level Meter 

Date of Calibrate: January 9, 2024 

Calibrator: Sound Calibrator 

CALIBRATION REPORT 

Model: ST-120 

Calibration Report 

Serial No.: ST120C0267E 

Manufacturer: ACO Co.,Ltd. Model: 6236 

Dued Date of Calibrate: January 9, 2025 

Manufacturer: Scarlet Tech Co., Ltd. 

Range of Calibrator: 94.01 dB 

No. Serial No. Before Adjust After Adjust Inspection Result 

14 122021 94.0 94.0 Pass 

15 122023 94.0 94.0 Pass 

22 162035 93.9 94.0 Pass 



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 

Bruel & 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 specifications 

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 lNSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 
/ , \ I 

/ .. j 



Calibration Certificate 

Part Number : 712A0101 

Description : MiniMate DS-077 

Date: March 12 2007 

Unit SIN: 5439 

TEST REFERENCES* Model Serial No. 

Stanford Spectrum Analyzer SR760 41116 

Stanford Function Generator DS335 31568 

Bruel & Kjaer Power Amplifier 2706 2057323 

Bruel & Kjaer Accelerometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Bruel & Kjaer Mic. Carrier System 2804 2040694 

Brue! & Kjaer Microphone 4193 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 specifications 

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 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-271 7-3000-24 FAX . 0-2719-9484 

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 

Ch ina 

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 ca librator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

J 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 % . 
----·----- ------

T h, s certifi cate may 11o t be re prl)d uced ot he r than in full. except wtlh the prior written 

,,ppm va l of the head o f Corporate Se rvice, 3 . Equip!Tle nl Calibratmn • nd Test 111 g Services 
--- ··---- ------ --------------------

A OOSG-§92 

/. 
l. 

I• 

' : 
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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 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Instrument Model Serial No. ID No. Cert. No. Due Date 

1) Document Process Calibrator 7418 9771002 130RC016 15E3885 15 Nov 2016 

2) Ref. Standard Thermometer 1523 2188080 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 076129 ~.-

' .:j; 

' , ... !,,. 



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N.:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 
(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : ---------
Dimension of probe; 

- Length : 120 mm. 

- Diameter: 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) 
0 

( C) 

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 
( oc) ( ± oc) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0769697 

ii' 



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:/twww.mt.com 

Certificate Number : CCW • 4192 - 16 IC 

CERTIFICATE OF CALIBRATION Page : of 4 

Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIIIW! IHHIHlilU 
• S v , 6 0 9 l J O O l 5 • 

Object / Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number : 1228510730 

ID Number : ABN-002 

Agreement Number : SCL 160901 47 

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 
App'i,-9ved Signatory 

>P· ~ Y . 
J.:j' ·: ,./. ' 

The contents of this certificate may be published or reprOduced or passed to a thud pany only in full , except with the prior written approval of the Cafit>ration Center. Mettler-Toledo (Thailand) Ltd. 

~ouc DyMeldl,'·Tolcdo(T~NI) L.-nftO Rev. 2~ 
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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://wNw,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 9 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity= . 9 . 
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 

Certificate Number: CCW - 4192-16 /C 

Page: 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

. 

. 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 

50 50.00002 50.00010 -0.00008 0.00014 2.0§. ~ /}· -t} ,;,. -~· ,J, .:c 
1------ --+-------+-------+------t-------+---,,,,,-'-'ii--~---1 . t,.. 
1------- -+-------+- ---- -+- -----t-------+-- --..-·~~--'-.. ,i...,!o,,_2....;,,--,,""'.~. -..;J..; :~ 1~ ~fl!,, ;'>',·~"1: t i· 

100 99.99995 100.00003 -0.00008 0.00020 

150 149.99997 150.00007 -0.00010 0.00027 

200 199.99994 200.00007 -0.00013 0.00034 

_ ra! ... ..,g.o\ \,, ~- · '· ' l) / · ;,; 

t---- ----+-- ---- -+-------+------t---------,,t-~~ ,,,·~"'"·=~-!:b_o __ -; .. <~~-,. :\·~\-
)! ~ ~4 • ,,~ ~-. . . 

1--- -----+-- - ----+---- --+-- - - - -t------ -.,,_=-i--=c,,.-,-, - _-----1 f...r) -11> . ~ - ----~-----~--- - - ~------~----... ...., ..... ~-----~ ~ 

~t ~ 
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by-{overage factor,k » 

as per listed in table above.which corresponds to a confidence level of about 95%. 
. ~ 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.ml.com 

Certificate Number : 

Model : AL204 Serial Number : 1228510730 

For Weighing Range 2 

CCW • 4192 - 16 IC 

Page: 3 of 4 

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 

~ 
~ 

A 
~ 

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 

F083C~vMedel•Toltoo(T11611and)Ll'Ned Rev. 2.a 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

5 

Max Deviation 

Th11,s.,.ong1N1docume<1: 

~ 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4. Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW - 4192 -16 /C 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 •c to 26.8 •c 
Humidity : 58. 6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method # CP / W002 I 05 

• UKAS LAB 14 : Calibration of Weighing Machines • ; edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is trace8ble to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT}, through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) (Calibration No.0008) 

End of Report 

Tlu, ■ Mot 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-27 17-3000-24 FAX . 0-2719-9484 

NSC-TISI-TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature: 

Relative Humidity : 

Calibrated by : 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date: 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 Ju ly 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

This <.:Crt 1ficate may not be reproduced other than in full. c! .\ Ct! pt Wllh lhe prior written 

appro,al of the head of Corporate Serv ices 3 : Equi pment Cal,hratu,n and Testing Serv ices . 

\ 

'" ,, "' .·. . ... , ·--
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Equipment: 

· 
1 Model: 

I·., Serial No. : 

ID No.: 

,.,_ "<•1';;.·. -

~~_: •. . " . "' 

Manufacturer : 

Received Order : 

··: Condition As-Received : 

\ Calibration Date : 

- - Reference : .. :-, 

Procedure Used :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -051 BOC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

. Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

·:i: 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 

1 ) Data Acquisition 34970A 

Serial No. 

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. 

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 

H 

Position : Ref. Std./1D No.: 

1 14RTD101 -- l- - --·-- - ·-·- ---------< 
a 2 14RTD102 

---·----- - -·- -··----·---w 3 14RTD103 

4 14RTD104 
------- --- ··------ -···•-

Dimension of Chamber: 5 14RT0105 
Probe Installation Details : 

a = 

b= 

C = 

5 

5 

5 

cm 

cm 

cm 

D = 

W = 

H = 

Capacity= 

0.33 

0.40 

0.40 

0.05 

m 

m 

m 
m3 

--- ---· · ---
6 

7 

8 

9 (ref.) 

14RTD106 
••·-• ---- -·-- ·- ·----·- · 

14RTD107 

14RTD108 

14RTD109 

a 0759611 

,. 
'•;, 
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' . Equipment : 
:;,,/ 

'' Model: 

\ Serial No. : 

·>~ ID No. : 

Manufacturer : 

· i Received Order : 

',~; Condition As-Received : 

·\ Calibration Date : 

'A Reference : 
: : Result of Calibration :-·•, 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

( * ) Without Adjustment 
· ~- Function of UUC* : Temperature Source 

Calibration UUC* UUC* Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc ) ( oc ) 
104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( °C) 

Point Position 
( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc ) 

1.1 

7 I 
104.0 103.834 I 103.955 I 103.6sa I 103.960 I 103.937 I 103.616 I 104.597 I 

'lt 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 

Coverage 
Uncertainty 

Factor 

( ±OC ) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

r/ Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 
~~ 1 

_: 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 . 

''f'; UUC* : Unit Under Calibration 

\; Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
. ~ 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

:\ factor k, providing a level of confidence of approximately 95 %. 

-o0o-

.J· 

a 0759612 
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Equipment: 

Model : 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

sPc CALIBRATION CENTER co.,L 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangko" 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185 
website : http://www.spcgroup.c-

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No. : KCAL 1610728 

Spectrum lab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang , Nonthaburi 11000 Thailand 

NSC-TISI-TIS 17025 
C.llbratlon 0087 

Environment Condition : Temperature 

Humidity 

23 

50 %RH 

± 

± 

2 

15 %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 (NIST) through Starna Sc ientific 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 the lntemat1ona1 System of Units (SI). It provides traceability of measurement to internat ional or 

national standard or other recognised national sta~dard laboratories. 

The measurement uncertainty stated 1s the expanded uncertainty which ,s obtained from the standard uncerta inty multiplied by the coverage factor (k-=2) to 

provide a level of confidence of approximately 95%. It 1s determined in accordance w>th the Gu,de to Expression of Uncertainty 1n Measurement (GUM). The effect 

that the results relate only to the llems calibrated. 

This calibration certificate shall not be reproduced except in fu ll only, without wntte~ 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 -----------~ .~~ '.-!"Ci'.):· -•-r.:1ER~ 

•· {'~~]}'. • . y ·-···---·-······-- ··-•-··-· ·--------~------~w-e_b_si_te_:_htt- p:_//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 
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" ' "'d IJJ• 

!'WeJ'Vl ............ 30 .......... t'.i 
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(tiJ'W ~rn11~ 0~ 1mn nil nt1'W'lJt1~'VJ f1'U 11:1'Vl<1 ) 
., ., 

'j1lJ'Vl~ff'W 9 !fl'j~f17'j 1,576,500 'Ul'Vl 



-3-

,, ,, ,, 
ij~u1h~1J1ru111J11~iY'W 680,000 'l.JTVI tll'U~uil 2564 Uc'l~~l t'W'W~l'W il 2s6s 1tlmf1 ij1fl1~m1i~~01tli1 

1.1 fl1-:Jf171~'U,-ni~n10-:i~ihei hfl'Vll~l~'U'l17tJ1 'il(lel f)C)f!1 vtl0~) -:iutl1~1JltU 83,000 'l.Jl'VI 

1 3/ 3/ I 3/ 3/ d .'I }t C, O 

2. fl 1-:J f171 'ill-:J Nc:tf1tll 'il7'11'U l'VI P-1W!H71~1-:JGJflJGJf'UUc'l ~'Vllfl171Jff~ 0 71p1 
<u q 

3.1 flHf171f171'110-:iti'UUc'l~flTl.lfllJ l 1fl 1 ~l~fllp)e)flf)Uc'l~ l 1fl;fl'U f)'Utll 
q q q 

4.1 f1Hf171ttf 11~1-:il10-:i t"1'UUc'l~fl1'l.JfllJ l 1fl 1 fl1fl-19 
q 

~'l.Jtl1~1JltU 72 ,000 'l.Jl'VI 

~'l.Jtll~lJltU 45 ,000 'l.Jl'VI 

-:J'l.Jti1~1JltU 25,000 'l.Jl'VI 

-:iutJ1~1JltU 175 ,000 'l.Jl'VI 

6.1 fl1 ~m11tf 11~1-:il10~ti'Uuc'l~fl11Ji'.j1J hfl1u11111'Uuc'l~ 11flfl111Ji'W 1 c'l~fl\j-:J ~utl1~1J1ru so,ooo 'l.Jl'VI 

I I I 
.::s .::s ,:!I ~ ,:!I ~ ' .,...., 

'i~!1JtJ'U1l'i~fl 3.!'ieHWO-:.t!'VHl'Yl'il'U6l.le>-:.t~UflUUVlt1~1J'i11'YI 

~'l.Jt11~1JltU 200,000 'l.Jl'VI 

680,000 1Jl'YI 

- u1-:Jt1i'ruru1 ,J{lfliJruru1 ~i~fll'nJ1lf'YI 'VMffff.fllfl1 i1ti~ ii~1u·rnl-:J11Ju1t1-:JiJ1~n1ufl11lJfl11 
tltl cu CJtJ cu q 

,, ,., ' ' . 
6\10 ~ fltl ~ 'YIU lJ 'J{l GJfU 'tYlJ'W U 'fi 6\ltM 'Vl~ 2 fltl ~ 'YIU 1'1.-.1'Wiit10~ lJ 7U ~ ~ 'Vi,J 1 ~GJfll 2 !10~ ~O 

q q q 

1it1~~ 1 1iti~fll1~tltllcJiJ1~'Yl7U'U~1 ~~, 1J~ 1 'Kll~OlcJ '1 ,J 4 fl.£J.65 iifll1~tl '1,Jflfl 
q q 

' j/ ' gJ gJ 1 

111-Ji-:Ju~ s fl.£J.65 ~tiv1£J1i.Jflfl 20 TI ;-:Jfl11~t101£Jr1i' -:J'W'Yll-:JO~ff111fl1·:rnii1~ou '16U11~t1-:Jii 
q q q 

fltl-:J'VJU 2flO~'VJU!11flvu 11 -:J iijtu 111JiJ"~ 100,000 1J7'YI u~6llti-:J 11 -:J iijl"l~ff~tiud t1~ii 

11u flt1-:J'VJU!r-,11~1-:J-ey6llfl 1~t11fl 11J1n1i1u 1u so,ooo 'Ul'YI 1rn~6llt:M 11J 1 M"fl fl 100,000 1Jl'Yl11lJ 
I j/ 

11Ju 780,000 'Ul'YI 9f-:J'il7U1Ut1U'Wtl~ticl1 U'UUl~fltl~'VlU6llO~'lJ1'hl'Ylcl! ticluif 1 cu ti q cu 

' ' ' ii 

!1tl~'Vl 2 !'UtNtllflfl71~0tl7£JiJ1~'Vl7U'U~1'Wl'i7111' 'Yll-:J !1-:J 1ij~-:Jffff.fllfl1iiflO-:J'YIU 
q q q 

i1u1u 2fltM'YIU ii1-:J1~u~ou~1-:Jff-:J 'Yll-:J~1J111116Uo-:J1i~rT'YlcJJiiu 1a111a11oa1fl 111~11ilufl11 
q <u <u 

,!( QI .,. QI ,.d ,.d .::s .::s ,,, t QI QI ,I ,!( 

! 'KlJO U fl1J1J 11:J 'YIUlJ'VIO cJ'VI GJf{l 1J 1 lJ fi17lJ,J 1~ ff-:J fit!~ ~-:J fi fl!~ fl11lJ fll 1lJ 1{lGJfU fflJ'V-IU 1'i6UfM! 'KlJO-:J 
<u q 

,:li dcv ,IQ,J_J 

HM C)f-:JlJ1~tJ1h~ff-:Jfi ~~'U 1. 

1. !~Ofi1llJr1clt>-:Ji11Ufl711J1'1111,l~fll1flO~'VJU 

2.1~0-:Jt11fl 11-:J 11.H1uocliflif~oai1u~1lJ1fl~ff~~-:u~uGJflJGJfU~ 'Vl7-:J 11-:J 1iho-:J~~1ulJ1niiji~ <u q q 

d ,J ~ "'> I 9/ •~ , 9/ 
~trn 'V-!OlJflti-:J'YIU u 6UUlJ7 1-:Ju r1ou 6\17-:JWti~ 'Vll-:J 11-:J lll t1-:Jo cJlfltl~~umrn~ M'Vll-:JGJflJGJfU ~tHJ cu q . cu q 

i1u~1iiif1u11iJ1ufl111111111flO-:J'VJU~1a 
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d GI 91 ,,. d GI ,:,,:, dg d , 1 , ,1 d 

3.l'VH) !'Mfl111J11111flel-!ll'J'WlJfl11fl'Hl1Jfl~lJ !'W'M€lltl67lJ~ Clf-!l'V1~1'WlJ1'V11-!l !1-!l !lJl"Mfl'c!J 'il~lJ 

t'i!'Wl~f)B~'Vl'iH~l'J~1''1ff6Ufll'Wil€t~ 1ll'WTW 80,000 1Jl'Vl 'Vll~ 'h~ iu'W-:JrYnilii~1vJnffiun11 
q q 

gJ 

u1ttTHl17 l'n!n 'WBi1nB-:J'VltJl1'12 fiB-:J'VltJ i11-:Jt1u~Bui1-:Jff-:J ;-:JBmn,i~itt'n11ii11u 
q q 'U 

91 91 91 ~ ..:::! ?I QI 

rl'J 01JiiHJlJl1€llc.l67 ~l'\J 11~! '\J '\J 'Vll-:J ~l'\J f1l'Jfl'f1lflU€l~f1Wl !u'\J f1l'J'W\Pll'\J l!c.ll'JGJf'\J ~f1'tt€ll'\J 
gJ 

6UB-:Ju1~GJr1GJruli~ 2 ttli'lf1u t11i 4 U€l~t11i 7 ~1uff1ffu11rn~1'WJun111Jittr1111Jd1irun11 
'U 'U 'U ., 

gJ gJ gJ • 

fl11 f1'j'jlJ6lJ0'1l1'1 2 lnhf 1'\J l'1'1f11'j'J~'W 1~1'111 ~'1'V11~1J1'1J''V1<-1 ni ttrl1llJ'tflfltU!l1:UO'\J f)'\J 
'U ., 

d 9I ,!t QI I ,:, d a, i 19I 91 
U €l ~el fl~l'W flO fll 'J'W\Pll'\J lU ~~ ff ~HY'J lJ 01GJf'W fl'UU'J ~GJflGJf'\J 6UO~ GJflJ GJf'W 'VM 2 'ttlJlJ l'W ~ 1'\J 

q 'U 

n I 1 ,lc:j 0 a, ,!{ ,:, dd 91 d \JJ 91 1 91 
ffl'.611Wff6U ffl'.611Wu'J~ !c.lGJf'WflfflrltU!l1lJO'\J!~lJ U€l~lJOfl~l'W'VllJO~ n fll'J~OlJ !~ q ., 

• gJ gJ gJ 

fff111~1Qm~u M10 ilt1'ri1J~~1~ci ~~,i~tn~~uYJniJ 1iu t11vi1lJ ivJi111Y l'i~ ivJwf-:i ivJ~1 

91 i,,. li)91o a, d ,191 liJ9191 "> d "> ,% IIJ9lo "> t ,191\JJ • ,!t 

~tM~~!-:J'W !Tffl'tt'J1J!'JO~'W~1tl'il~ !~fll!fl~lJll1~!fl~6ll'W 'i)~ !~'W1l~'Wff1'W'Wl6U1 !UGJf1c.lll1~0 
q 

gJ gJ 

u~~'Vl1-:J i 1-:J iu'W~ff'il~t1 ~~11u u n11 i~i~flw~ n11lJ n11lJ1~GJfu fflJ-W'W nl'i~ 2 flO~l'J'W 

GI 9l,d 9I dg c:j ,!{ ,:, nl \JJnl 9I Q.I nl 
! 11 l 'J tl1J'Jel c.lClf ~rlW~fl'j';jlJ fll'Jfll 'MlJO'\Jl~lJ U'J~flellJ ! u~11:J~1U 'Vl'Wfllrlu'J~GJflGJf'W '\11fl 

I I I 9/ g/ 

io~ou ,i1n 11~~1:.1u '\11n1'~ 1'rilJlJ1~01'~~01:.1ttun1 u~~fi~11'll~u1~,r:1-Jl'i-:i 2 rii'~ ~uiJ 
gJ • • 

1 rl1 ~l'Wel11 t rl'J ~fll'J'Yl'\l~~O~'Vll'Mlel'Vll luuir1i10~ l 111 ~~1'W'tt10ll fll~'W 1'tt1'ri'lll'JWl 
'U q 

gJ gJ 

U'i:l~ff'J'W 6UO~ f)e)~'Vl'Wl~l'J~i~ ff6llfll'W6UB~il 2565 \l~'j'JlJ f)1Jfll'JU'J~GJflJrl1 ~il 80,000 1Jl'Vl 
q q q 

11u 1,400,000 1Jl'Vl 'Vll~ 1 'j ~ 1iivMff'\1~'W7 l'U1Jl1111W-!l 1111:.1'ri'\111w11ilu 1r11-:in11voc.1ci€l~ 

d ~ \JJn I I 1 ~ 9I GI 91,dn I 
'Jlc.l'i:l~l01:J11'i:lfl !UU~~~ trll~fll'J '\l~U'\1-!l tl1'Vlu1~1lJ'Vl'Jl1J 

'V11 ~ N~ 11 u u n11 u1 ~GJflJ nci 116llo u fl w i 1u 'Vl'W 111 nu11:T 'V1 'W-!lffff fll n1111 n~ u ~~6\l 01 iru cu q q q u 

i111'Vl'W6llO-:i1J11T'Vl uiiil-:i-wu1n,i i1n~ rl'1i1J~o itJ 

'W 1~ ff11iY'Vlf iYil iY'VlnlJl fl'j'jlJ fll'J U€l~W6ll1 fll'JU'J~GJflJltl'W i1u 'Vl'W6llO-:i1J11T'Vl uiiil-:i 
q 

• gJ 

'W'Wlfi'\11llf1~ ,~ffel1JflllJiu'Viu1~GJflJ11 6llW~ilih !'J~ 1ii ~o 'tt'\lfi.1.111:J.!rlc!J u~~ lJ'll.uiiil~ 
q 

,:, i 9l,:::t Q.I n Id d ?I 91 Q.I O "'> n I i 
'W'\Jlfi'\1 0 cJlfl'il~ l1lJ fll'Jff'i:llJ! u'i:lc.l'W 'ttlJ'\Jl'Jc.l'\J fil'J ! 1J'\J ~'\l~fll'J U'i:l~~l! 'W'W f)l'Ju'J~GJflJ '\J rl111 

q 'U q 

I \JJ n I dg d d "'> i 9I ''.;"I "'> ?I 9I Q.I n I ,!{ ,:, 

~ti m C)f~'Vll~l1'1fl.1.1lc.l.!rl<-1 lJlJ~ l11J'1.UlJu~'W'\Jlfllil!u'\J~'\)~f)l'j f)l'JU'J~GJflJ!l1lJO'\J!~lJ 
'U q 

gJ • 

'V11-!l N~ll'W u fl1'j'LJ';i~G)$lJ fH~116\J01JflW '¥1-!l 2 1J11l'Vl U'i;l~,1~~11 'U 'W fll'j'LJ';j~"lflJ l 'U11:i~'Vl4 
~ q q q 
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'JI ' 'JI 

flfl-:Jl'J'W ~WJ'W 1'W'W 'Vhfl'U! 'nije)-:J lJ1111flU 'tt~-:J-:J'lJ'LJ'j~lJ1tU i-:J'W 

1. 'U1lf'Vl U:UiJ-:J~'W1fl1l i1n~ i1'W1'W 500,000 'U1'Vl 

d 

2. '111lfl.1.11fUfl "'I 

3. 'U1lf'Vl t'Vl11u1f1u i1n~ 
ii ii 
QI ,,. 

';i 11J 'Vl-:J ff'W 

0 

111'W1'W 500,000 'Ul'Vl 

0 

111'W1'W 500,000 'Ul'Vl 

1,500,000 'U1'Vl 

I. 1 fl'j-:J fl716\Jfll'Ut1u fl~'n'W 'W! ~fli~tt7~flfl71 ~ tJ'W n11 fffl'W 'tt~fl!rl~fl-:Jflfl1J~11~e1f i1u 1u 15 
q q 

,:!! ?I"'> ?I 'id 3,/ QI d 
!fl'je)-:J '1ft~ 22,000 'Ul'Vl !u'W!-:J'W 330,000 'Ul'Vl !u'W6\Jel-:J ! ';i,:J!';itJ'W'U1'W1-:Jfl~!fltJ'W!ff'WellJ1 

2. !fl'j-:Jfl11i~'n1~el615~~1tJ1-:Jr1!'l1't!n~tJ'W!TI'!~elelelfl-:J7'W~11J !elfl7ff~1-:J'1 i1'W1'W 42 fl'W *2,240 
q q 

?I ,::, ,::, ?I 1 d 3,/ QI d 
'U7'Vl !u'W!-:J'Wff'Vl1i 94,000 'Ul'Vl !u'W6\Jel-:J 1-:J!';itJ'W'lJ7'W1-:Jfl~!fltJ'W!ff'WellJ1 

q 

3. !fl'Mfl11flel-:J'Vl'Wflft1-:J~WJ'W1'ttlJ,j'7u lJ.4 i1'W1'W!1'W 350,000 'U1'Vl tiJ'U6lJel-:J'nij 4 !ff'Wel1J7 
q qJ qJ 

4. !fl'Mfl11e1'4i'fll11wiu11111JtJ1~i1tl lJ.4 i1u1u11u 250,000 'lJ1'Vlti1'W6lJel-:Jtttj 4 tffue1u1 

5. 1fl1-:Jn11~tiu~ih1-:J1ft rl11111Jun~tJ'W~~tJ'W~ i1u1u 50,000 'Ul'Vl 1iJu6\rn-:J 11" 4 tff'We11J1 
qJ 

1 3,/ ftl ,I '3) QJ d 0 

6. f11-:Jfl71ff11-:Jfl'1ft1W'Wflu1~ff-:Jfl'tt\!'U1'W1-:J~~!fltJ'W lJ. 7 111'W1'W 500,000 'U1'Vl lJ. 7 !ff'Wfl1J1 

7. 1fl1-:Jfl71fl'eHl'J'Wfl~7-:J~wiu1tttj1!1u u.7 i1u1u11u 200,000 'U7'Vl 1ilul\Jfl-:J'tttj 7 !ff'Wfl1J7 

' ii ' 

~-:Jfl1'j~,l1';itU 1 !'W 1'W UlJ-:J'Ulh~1J1tU vi 

0 

111'W1'W 20,000 'U1'Vl 

1,794,000 'Ul'Vl 

1,500,000 'Ul'Vl 

3,/o ,::, ll)3J"'> 3,/ ,J 3,/ IJJ3,I el QI ,I 

!H'l~'Vl1-:J N~1!'W 'W11 tJfl11 ! ~! 615UH 1111\Jel-:J 1 fl'j-:Jfl11615U 11-:J ! 'nfltU~fl'j'jlJfll'j ! ~'Vl';il'Uf:1-:J 1~tlli1~ff-:Jfl 
q_o ti q 

Uft~fl171Ji7!1l'WI\JO-:J 1fl'j-:Jfl1'j 
' ii 

I ~ QJ <:i<::S 3,/o 1 d 3,/ QJ d d d 

'Yll'U'YI 1 lJ1tJ1i-:J615tJ fl-:Je)lJ'jfl'j r--lel1'W1tJfl11 1-:J!'jtJlJ'U7'W1-:J~~!fltJ'W lil~lJ1615WiM17tJft~WtJ~ 
qJ 

t I j/ I j} I 

- 1fl'j,:Jfll';i'\'l l I\JOl'U!1'WO~'n'W'W!'We)CJfO!fl1fl-:Jfle)lJ~1!~ell07tlui~ i1lJ1'W 15 !fl1o-:Jtl'nU71l~ 
q q 

~e)~f1'Ufl11lJ~e)-:Jfll'j6\Je)-:J 1 'j-:j~tJ'W 

- 1 fl'j-:Jfl1'j~ 2 i~'n1615~~1v1-:Jr11 'Hfi'UU fl~1cJ1-:Jr)li'j~i111-:J~ tJ'W!~O 14lfiun11fl'j'j1J~1-:J~ 6\Je)-:J 
q q q 

•3) ,:!I k 1 d ~ 3,/ t ,=!t ,::, ,I QI ,=, ,1 0 

'ttlJ'lJ 1'W 'tt ';i e)6}51J 615'W G)f-:J 'Vl 7-:J 'j-:J! ';i tJ'W 1Jfl111J'W ';i e)lJ 'Vl-:J! fl ';i e)-:j~ ';i cJl-:jfl U ft ~'W fl~ ';i tJ7-:J fl 111'W 1'W 4 2 
qJ q q q 

~ ,::, t IJJ 3,/ 

fl'W 615~ft~ 2,240 'Ul'Vl tuut-:J'W 94,oso 'Ul'Vl ~-:J-:J'U n 94,ooo 'Ul'Vl 
q 
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-1 fl'j '3fl7':i~ 1.1 fl'j '3fl7':ifle)-:J'Vl'Wflfl7'3'WWJ'W7l1lhj' l'W lJ.4 il'W 1'W11'W 350,000 Ul'Vl ,~'W fll'je)e)f) 
q qJ 

~ , , , 'ii .Ji t dd llJ 'ii c:!llJ 'ii o 

~':i1'16Uel'3 GJf':iU.11i'l~11fl t6U1!t\Jl111':i-:J~1'W 6Uel'3'tt\!U1'W 9f-:Jfl':i-:J'Vl'Vl6Ufl !'J 250,000 Ul'Vl fl t~tA7lJ7 
~ ~ ~ 

11 n'i 6U1ltUl17'W 7'Vl1lJ6U'31 ~ tlfl1':i17'3'Vle)':i~U7ffW 7 '1-11'0 1l1~fl7':itUfi tl'WllilfllJ'Wltl ,i~ i~i1111'W'W i tl u q q 

f d l 'j} 0 QI 'j}c:tl/J 'j/QI <:I .Ji <:I c:t 'j/ .J'l/J f <:I <:I d'e1. QI c:! 
GJf1£Jl 'tti'!'ell U'0'3~'W ffl'l-1111 f-l'Vl t ~ 'j1Jfl17lJ1 ff tll11tl G)f-:J-:JUil'VltW1'W tlJ!'W tl'3'W'el il'W ,J-:J6\J'e) ff'W 'Uff'W 'W!U'W 

qJ q 

350,000 Ul'Vl 

-1ti1'3fl71~ 2. 1fl':i'3fl11'0'41fl'l:J1WJ'W1i11lJtl1~1'WW1h~i1iJ lJ.4 i1'W1'Wt1'W 250,000 'Ul'Vl iJ~11ir1n 

0 c:! ~ 0 QI 'j} <:I ,J o'<:::t ~ <:I f l/J 'j/ f f 

'Vll !U'W 1fl1'3fl71 ':i~'W7 ~7l11Hff-:.JV7tl il'Wfftl1'Wfl71W~6U'WV1'1,J~lJf17111l1 tlJ-:JllJ 11l1fl1~'Vl-:.J 
qJ qJ q 

-1 fl'j-:.Jfl71~ 3. 1 fl'j-:Jfl71~tl'W ~Hh1-:J1't'l 1Utt-:JUff'WUff'4 'W, 'W fl'el-:.l'YJ'W11l.J6UV-:.J11~'W~'W 'ff1l11'U'W fl~tl'W 

~~tl'W~ i'Wfllfl~tl'W~ 2 111'U1'W so,ooo u1'Vl t-:J1u'Wnnif fl-:Jn'W1lt11l11m1ff'W~~11fl~ri-:J1ff1lJ 

"9. 'j} 

fl11fffll:17~1tl 
' ' ~ 

'Vl1'W'Vl 3 'W1tlfilJVHl 1,jtl1\!'t'l f11'W'W\911'Ui'l'Vl1ff1tli'l1~ ,i~mr-:.J11tli'!~!~tl~ 1fl1~f111'¥11ff'Wfl~-:.J'U 

'I' d ! 'ii _1 cl ''ii QI <:I o 
- tfl1-:.Jfl11'Vl 1. fl1-:.Jfl11ff11~ff1i'17W'WfllJ1~ff~fll1lJ'U1'W1~~~1fltl'W lJ.7 ,J1'W1'W 500,000 U1'Vl 

qJ 
1u'W 

d llJ 'ii_ I ' 'ii ~ q ~ ""' ' ' 'ii 
fl111 ff'W fl,J7flfl11'Vl t~lJ1~GJflJ,J1fll1lJ'U1'W!'Wel t GJf t 'W fl,Jfl11lJff1'W 11lJ6UV~l1lJ'U1'W 

q qJ qJ 

-!fl1'3fl71~ 2. !fl':i'3fl11fl'el~'Vl'Wfl't'l7-:.J'WWJ'W1l1lhf1'W lJ.7 111'W1'Wt1'W 200,000 'U1'Vl ,~'Wfl7':i'1~'31'W 
q qJ 

~ ' ' 
1~uw11tt1 i1m'tt~e1~ff-:.ie11t1 ~iJ1t1~~1~t1-:.i 1rn~i~'W-:.J1'Wtl1~1V1ru6UV'3'Vl1-:.i'Vil'fnff '3CJJ'ttl.J 7 ;~n11 cucu qcu cu 

q 'j},:::, ,J 'j} ' ,:::, ''j} d ' 

'1~ t GJft-:.J'W 'W ~V-:.JH7'W fl11'W 1l7':iW 71l7flflW~fl11lJfl116UV~l1lJ'U7'Wt ff tlflel'W 
qJ 

~ 

'Vl1-:.J~~11'W'W 11tlfl11 l~fl~716Uel'UflW tf 16Uel'3 ! fl':i ~fl11'Vlfl'Vl1'W 1W~,J7flfl1111lJtltl~l1-:.J 7 1 fl1 ~fl11 
qJ q q 

1U'W11'Wtn'W ,i1n-:.iutl1~1J1ru ~ i ~i'u,i1 ~ 

11 fl~'W 1-:Jff11w ;JGJft11 rnn1WJtf ~11 'Vl'W e1~ff1l1 n111Ji-:.il11~~1n i ~n~11111l~'Vl1l1tT-:.iffe1d ~r~ i i-r'V11-:.i 
... qJ q 

~ 

11l1J''Vl l'V11i'W7fllJ 111ti~ i1111'Wnt1~'Vl'Wt6li'1tl'rui 11~~,i~rn1t1e1~t~'Wu111JtU'W 3 11-:.i 11.Jrnti 
q u 

t'W11~~~tl''Wt1'0~t1'W~ i~i'Uff'WUff'4'W t-:.i1U'Wt1V~ 1,soo,000 u1'Vl 1rn~~u~6UVff'U1Jff'4'W1J1i1 

tlel~ 1,794,000 Ul'Vl 

t~6Ue)1nfll:17nU'VllJf)'j'jlJf)7':i17'll~tli'1H'l~itll'W 1'Wt1'W6Ue)-:.J 1 fl'j ~fll':i l'tt'W 1~U7~ rv1'0'll~ l~'Wfl~nu 

'311tl1~1J1ru~i~i'u 
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QI <:Id 9I O ~ d 9I QI d \JJ 9I I I O ~ d QI 

- 'W11:J1i~G)fl:J fl ,H)lJ1fl'j ~el1'W11:Jf111 !1~!1t'J'W1J1'W1~~~!fll:J'W !11f1r;l1TJ1,J~'W1 tfl1~f111'Vl 2 ,111111 

'JI ' ' 

ciftiGJ;f ~~1 m~ri' i1u 1u 94,ooo 1JTV1 91~11~~1! u u n111 u iln11ffm;n11,1' 1t1l.l!~tl'W'Wtfl,Lfllfll.l 

?I 91 IIJ_ I<=!! o ~ J'IIJ_ I QI d ,1 o QI .,g t 
2566 !U'W~'W !U 1l~1l~'W1 !fl'J~fl11'W !U!'ff'Wel6Uel'ff'W1J'ff'W'W'Vl 1J1l.Vl~ff'fffl1fl'j 1l1fl11 C}f~,l~~~ 

q q 

'JI 

flW~fl11lJfl11lJ1r;lG)f'W 'fflJ'W'W lI~'W lJ11 ttiiflf)G)f11 
q 

'JI 

Ur;l~11~1111'ff'W el 1 fl':i ~n11il 1 ttflw~n11:JJn116UeN1J1J. Vl~ff'ff fl1n1vh1nw 1~el i 11 
q 

- 'Vl1~'U1~1i1'W6Uelr;l111fl1~f111el'W1f1'},j1~'W1i11lJ6Uel~'nii 4 i'LIVfl 50,000 'lJl'Vl 
q ~ 

- u1~rir~11~1 fl7ttellJ i1u'Vl'W Rel. nel~'ff11i11w ij6U 6\Jelel'\.A t)J1~~11 iu~1u~i1u 'Vl'W6Uel~ el'l.J~. 

'Vi1'ff1t:Jr;l111~';w nd1111rl11111J 1 fl1 ~n111'~'W1i11lJ'LI1~1-wru 6Utl~ el'l.J~. 'ff1:JJ11oi11 i~ ~7lJ 

d 91 cl d ~ I d I n I d 91 d, I I\JJ 91 ~ d 

1h~1 cw w 011 ilu 111 ~! cww 6lf7~ t GJf'W 111 ~i cw w r;l 0 t1n1 ~Vl ~ 'ff 1'W u 1~1 cw w 'Vl el~ f:l 'W! G)f'W u 11 ilJ fl 7 'ff ~'11 r;l 

9I l 9I QI \JJ 9I 9I ~ QI QI <V <!I n I ?I n I d 9I d, 
f:11 '11Vl1~ el'l.J~. ,111 ! ~~el~6U0'W lJ~flW~fl11lJ f)l'j'j ~~1J1)~'111~!Vl0u'j~f)1ff! u'W u1~! VI tu 'Vl0~f:l'W 

q 

<!I IIJ91 IIJ91• ~OQI <:!tl91 Q19I <!I ?I 
!'Wel,l~ !~6U0~1J,J7fl 01J~. !~ 'ff1'Wf1111~'W1111'111'111tl '116Uel~f11JH'ff ~tl1tl !'WeJ~,J1f) tl'U~Ju'W 

~ ~ q 

QI I Gj91 nl \JJI o\JJ91 
6UeJ~1~1il~H1'Wf111~111il'ffeJ1J1illf1 'ff~~- f111 !'l16Uel~u'J~G)f1G)f'W !lJ'ff1lJ11f:l'Vl1 !11 'Vl1~'W1tlfl!W~ 

'JI 'J/ ' 

u~~ n1i1J:JJ111cl'1f11flrnnG)fu ii nv~'Vlu t111,1~,111 t11 ~nn 1~111~Tn1il1 '\i'1 i u1 'ffu v~11:J t~elr;l11 
q 

I l 91 I 91n I <=!I 91 QI 91 \JJ n I QI 91n I d 
fl11~fl1 G)f1)1t1Hu'J~fltl1Jfl11 ,J~f:l7'Vl1~ tl'UR 11~ ,i~~tl~ ! u6U0'ff'W 'U'ff'W 'W 1)1flHu'J~flel1Jfl11el n 

~ q ~ 

!W~~l'W lJ'U 'ff fl1'J'W'J~1i1~~tl tl'H'W ~1 trltlf1el'W '\111~ el'l.J~ Jfltl l tt ~'l.J i 'Lii11 ! rt eJ~,J7f1ii,i'elf1{]'11lJ11:J 

Q Gj I I ?I QI \JJ ., In I Q I 9I ~ 9I 
1~!1Jl:J1J !'nlJ '\111~ 'ff~~.lJel~11!u'Wf1111)11~7'W !lJ G)fu1~!VIW 'Vl7~'11lJ'U7'W,J~!eJ7~1'WVleJ11fl~'W!6U1 

lJ111lJ~1tl tttflel'W!tl'Wfl1'J'l11'J7tli~!,j'11~ OWtl 1 ~'Wi~ i'LI ~~~tl'W 11 fl1'JW11 fl'j ~fll'J ~l'WlJ'U 'ff 
' 'JI 

~1'W'W1~1iWJ'H'W n1u1~~1il lJ16UeJ'ff'U1.l 'ff'\.A 'W ,llf)fltl~'YJ'W 'W ~11:J !GJf'W ~1'W1J 1G)f fl1flt)~f el'W ~l'W 
'JI 

'LieJt1iY1~irn~ 6UeJ~U~r;l~ttfru'1u f111V111 fl'J ~ n11il lJ7t !Yu eJ~1t1 
~ 

1. 1 fl1 ~ n116UeJ11J1~u eJ~ttu u1~eli11111~eJ n11 ~ t1u n11'ffeJ'W 111mflieJ~flel:JJrbt~eJf ~1u 1u 15 
q q 

d ?I ~ 
!fl'JfM 67r;l~ 22,000 1J1Vl !U'W!~'W 330,000 'l.J1'Vl 

2. 1fl1~fl11f1el~Vl'Wflr;l1~'W~'W1'11ii'U7'W lJ.4 
q ~ 

0 ~ 

,J1'W1'W!~'W 350,000 1J7Vl 

3. 1fl1~n11el'\.A1nrf1'~uli111Ju1~i1il lJ.4 
0 ~ 

1il1'W1'W!~'W 200,000 1J1'Vl 

~ 91 nl cl t 91 QI d o ~ 
4. ! fl1 ~fl1'J 'ff11~ff1r;l1!tl'W flu'J~'ff ~fl'nlJ'l.Jl'W 1~~~!fl tl'W lJ. 7 ,ll'W 1'W!~'W 450,000 1J1Vl 

~ 
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"i Q.I ' 31 5. ! rl'J'-:Jf17'J' fifl-:J'Yl'W fH'l1-:J'W~'W 7lUJ1J7'W lJ. 7 
q ~ 

0 "" 

'il7'W1'W!-:J'W 150,000 1J7'Vl 

0 "" 

'il7'W1'W!-:J'W 20,000 1J7'Vl 

'j'JlJ 1,500,000 1J7'YI 

310 a, 1'131 I A'.:s 1'131 31 O 

'Yl1-:!fj~7!'WUf17'J1h::::1flJ !~ff1il 11~fl'W'WlJtlfl~6llfl-:J !rl'J-:if17'J !~rl'J1JU~1'il7'W1'W 1,500,000 1J7'YI 
~ 

u~::::1J1m n1:11nu fl f)'jfl1J111 fl'j -:in1'J 111u 'il::::i-:ii unn111J11:Tn1111u 

- u 1-:ifli'umn il~nilumn ~u 'YIU 6llfl-:J 1 'J-:J 1licw-:i£Jff fl7fl'J ijfl17lJ!tt'W 11 fl1'J'il::::ijtlru;i~u flfl-:J'YIU 
tJU CU tJU qJ q U q . ~ . 

6llfl-:JflW:::: fl'J'JlJ fl7'JlJ1~6lf'W fflJ'W'W nt~lJfl ntl'ru;:ucJ 1 ~u 1JUJ;'j"JlJ'Ylfl1J111V1 1~m ii fl~1m rlu u u q 

-:11~'1 !G}f'W !fl'J-:Jfl7'J~tlflfllJ~1!~flf'i)::::!~il~flHHJ !fl'J-:Jfl7'J~2 fll'il'il::::!Ufl 11.lttl'W'lJ7-:J-CY1'W Vll 
~ 

ittl.leM111 fl'J-:inni1uci 'il::::lfl-:J'Jflt~u,nn 1 'Yl1i'W7fll.l 'il~ iiiitlu 1i'J'Jl.lrl1111111 fl'J -:Jfl7'J'W'W'l 

'W7-:Jff71Wi6lfcJ7 Wfl1~'W ~U'Yl'Wfl~ff7l1fl'J'jlJ'\1-:!'111~Wl7fl "fl17l.11'tt'W 171 fl'j-:Jfl7'J~!ff'Wfl!rlfl" 
~ ~ q 

gJ gJ • 1 

fl7'J'\1~qffll11fl~'J1'il11J 'W 7,1~ijfl7'J U~-:Ji-:JflW::::fl'J'JlJfl7'Jvi tli!flcJ1f11J1 {1E\Jfl-:J ! fl'J -:I fl7'Jl.lW'l'J11U 

i'1J-:i1u 1~ui Mt~1ww1~V1n-d1ui'.i-d1ui11Jnu 'Ylfifl'W 'il~ !~V1111JJN"'~ 1~11J1J1i,:lur1'-:i 1-:i ~-:i~ 
q q 

~ ~ 

~7'WlJ7ir-:i ilii'~!'i)U flcJlfl 1ttfl7'Jiii1u ,~111:::: !tl6lf'Wff-:Jff~ i-:iu~ f17'J'\1~9ftl ,1<pll17 fl7'J~l1'il1'lJ 
~ q 

!G}f'W ! fl'j-:Jf)l'JU~ua1i~tmifl 61$.'J .1J. ~7'W1'W20-40i1 utlrT-:it1tjfl'J'lJ'nlflilr:111 "fl7'JtJ7lJ7 ii 
gJ ' jJ • 

"" <!t ~I , q 31 -=t -=t "" ,e1 <!t q 
'il'J-:J'n'Jflu~11 fl t17fl i '11'J7cJ~~w £J<pl~'J -:J'W!'WlJ6ll'WlJ7!'Wtlfl17lJff1J7tl i 'il6llfl-:JflW~fllll.lfl7'J' u~:::: 

!'W'W fl17lJ 1 iJi-:i i ff i 'ttl.17fl~ff <pl U't:l::::tv1fl i 'tt!~fllJ !tl-:Jf11Jff7'W fl-:ll'W iJi<pl fl'J::::'Yl'J1-:ifl~ff7'11fllllJ 
q q 

'Vll'Wili~ f)'j~'Yll 1-:Jfl'W, 111.mu !cJ'lJ7 cJ17 'Yl7-:!6lf71U7'W ~, ~1 'lJ H"'fl'J:t:'Yl'lJ'il7flfl7'JV17!l1"fl-:JU i ! 6lf'W 

fl'W ~71J't:l'Vl7ff1tl't:l1<pl! 6\J71.l'J:::: flfl'lJfll;'W fl:::: i 'J ua1 i ~1'lJ H~fl'J~'Yl1J ff7lJ7'Jfl1 ff'W fl! rl'J-:Jf17'J i iJ~ 
I'! 31 .:s !I 0.1 "" 0.1 a' 31 -=t ,e1 

fl~ff7'11fl'J'JlJ t<plrncJ 'Yl7-:Jfl~ff7'11fl'J'JlJ,l::::lJ-:J1J H7cJ'W~'W7 H"'~flWCV116ll7lJ7<plU't:lflf1'Yl7-:J 'il-:Jl.17 
q q ~ 

!ff'Wtl 1tt'Yl'J71J 

Q.I I I 3I d Q I I'! I 3I 3I Q.I ,l Q.I 

- 'Yll-:J H. ti. li-:JG)fcJ f1~7117 fl7flW::::fl'J'JlJ fll'J flfl-:Jl'j'W lJfl17lJ! '11'W6lffl'lJ17 tlJ~t1-:i16ll7'J~1J1J'i)<plc:tffl'i)<pl 

1U'1-:J6llt1-:ii'i 1 <plcJV17 i1Jrl1riqJi'1J1~uuV1u 1111ff1'il11111u uu111 tt~~1m1u V11-:i 1 'J-:J~t1t.1 'il:::: 

~11i1u nn~t111.li~rncJ 

- 'Yl7-:!~~7!'W 'W fl7'J1h::::6lflJ 6lltl ~tit.I, ilt1fl-:ifl7'J til<pl'lJUJ;fl~7'3 tv1fl11::::, ~~7 £J, 'MU~~:::: 1 fl'j-:J fll'J 
~ q u 

1flt1ij11fl'3tl16li'1~1l'J~6lfl.lflf-:iu 'JflU~ ir-:i 1111 ~~11i1 u fl7'J iu~6llflfl17lJtttu 11Y1f-:i~v i il'il::::lv-:iij 
q 

<!t I'! •d cd I'! 31 
'n'Jfl !lJlJ 'YlflflUtltlf1rl17lJ!'tt'W !~ 

q 

cd a, 0.1 .:s d cd 0.1 -=t 0.1 I'! 'l'I 31 <!t "" • "" - iJ 5 ~1 <pl u fl7'J 1 ii~ 'lJ ru 6lf'YI! ilu 1Jru 6lf fl't:l 7-:J c.1-:i ilJ i <plff 'J 11 'n'J fl 'il ~1 'lJ n111 t1u 1J1J! <pllJ u u q 



IALfl. ooo·~) uniu 11~~ijt 1~11nu@@~@~1»96 ijt 1 rt~fl.tij~11nn~t-@1ttJ~.tl~ttLUt-tij 1'£ 
IALfl. oov'v l ~L@~.12,ftltijlf.l.U f,IJ.H~~l1 nn~rt.<bMLlJl\i.L!t-t~tU-1111L~ IAL 11!-tll\i mt~H t-Ll\i~(\i tLUt-t~1·z: 

"' "'If •Ft6 t6 a/'6 /'6"' 

IALfl. 009')ll (~@fl.fl!', HfuU@l)lli 1 11LU 11~1t'LIAfl.fl,~f,ijf,111tfl.HLU ftijt'@f,U~l!hf,LU t-tl!hl . 1 I ul' f.JJ b .,,. lt/'6 t6 "' 

b 

t;1t-~tLUt-tl!hl ~ ntttL~ t;1n1n6tLUrtttu~roijUU~tLUt-tijl n.@~11~1rtLU!!@l\gr,t.12-t--! t-JUl1LlJ 
~ ~ 

~rth@l\glftl1@~1'1,~f,LU&-f,ij 1 M,t~ M,@~IALfl. ooo'o8v ~ami, roLrt~tr,n.t-LrotLlliM,~lli t;1tt@~ M, b t-~ 
• • /5 • 

IALn. 000'008 tllJt'f,ijl 8 rttt 

IALfl. ooo'oz: 1 11~1U h~M,fJ»'~IJ.Hijf.1 t-@l\g~Lfl.~tf MH!.LULUfu£1,l\g]JJH~l1nl1~t-@Jt.tLUt' f,ij 1 "8 

IALfl. 000'08 &-1). M,~ftll'.,ijijf, 1 ~11nttLtULn.1ijf, 1 ftYrI,tij~IJ.ntt~ t'@Jtt'f ~tL~ttLUt-f,ij 1 . l 

IALn. ooo')z ftLJ"L[tUL~~tr, ·n:.u@ MLlJl1U#Lft~~ftf,fl,@f,LUt'f,ij1 ·9 

IALfl. ooo'~ l 1 l\g,L! rotLJlL,L;!~IJ.HfJIAMHf,LUt-LIA@ftt-Qf,ij1ffif,Ur,@~,L;!tQJI:i~l\i!.LUt-tl!hl -~ 
I' Ir' f'I' "'Jr"' 

IALfl. ooo')v 1 M,11~1~~&-,f,ftLJ"L ·~.u "Mt ~M,L.12,f,Lijl@LM,~~t-.lr,n.f r,tLUt-f,ij 1 ·v 
• 

IALn. ooo')) L11ttu 11~~ijt 1~11nu@@~@~1»96 ijf. 1 rt~fl.tij~11nn~t-@1tt-f ~tL~ttLUt-tij 1'£ 
IALfl. oov'v l ~LQ~.12,rtltijlf.l.U f,IJ, n~~11n11~rt.<bMLlJl\i.L!t-t~tLt-1111LM IAL 11Ull\i mt~H t-Ll\i ~(\i f,LUt, f,ij1·z "' "' I{ It F (6 (6 I (6 (6 "' 

IALfl. 009')Z 1 (~@11.11.tHfuU@t)lli 111LUft~1t-LIAfl.fl.~tijf.111tITHLUftl!ht-@tU~ijf,LUt-.tl!h1 . 1 I ul' f.JJ b .,,. lt/'6 t6 "' 

b 

ftt-~ tl1HLftt-@l\gtfJU11Al1Lt-LIA~roijULl\iftLH~1 t-JI:itLUt-tijl 8 ~rtUt-lArt M,lA,t-@UULl\iroLrt~f,11.fl,t- i:::,"' t6 t6 i:::,i:::, o ,tGliti;:,, "'i:::, lu (5 I I I (6 

b b 

11t-1~rtft@@l\g~l\ilAftlt-ftHH@ft.L:!1L M,~1 1111ij1~~t-t ttln.·~.12,. Mt '@'H tlAL.12-ft!LJllAfJ !.~MR.NvWL ft 
""'"""" F of61it i:::, "' t6 " ""'" 

IALn. ooo'osv rttt 

1L L rotLlliM,tJ.tlftL.UftL t-,@ LrtftL M,lA, n~ ftijl 11JllA L ft!j,ftl t-t rt 
IALfl. 000'08 M,t'.,M,L~ f,ULlJ.L!~t-M ft!;!ftl t-f, 1'£ 
IALn. ooo'ooz: 11tl1L~ "l!!rl1Ll'.,"¥, M,~ftl t-trz 

IALn. ooo'ooz ntttL~ lli~LttMt-j!ft11tt~ft1 t-t 1' 1 

t;1t-~ ftl t-t 1 v ~rtUt-,ki,(! mLrt~tr,n.t-nt,tt-@l\gLft~t-~un 
~ ~ . b b b n:, 

MLlJl\g,L;!&-t~tlt-11111ANlU Nlf\i .tLUt-!.l!hl@ft.U 1L ft~ 1 ~llift~~f,11.f.LU ft 111L~H t-LIA~IJ.n - "' K ot61it lu .,,. of6 

ttrtL ~n.@~ nu 1~rtt-11~ 1 tLUrtttu~roijHIAt-JI:i ,f ,,,.,,. f61it If' 

t;1ttLt-11Lt11L~Lrtn.nn~11unt-:1nntL~rtL~ rtl!hLttJ11A6·0in. n.~u[p~0i z: ~t-t~ 1,,,·l!!1 
~ . . 

"rJLt·ku0iu ~11n ~~L~ lli~LttMt-j!ft11 IA,!:l,ifl. n.~ttttu[p~lli 1 ~t-t~ t-t~ z ttij111L~U!J,ttLUt-fl,n~lliL~ 
• 

n nt n 1 L rotLl1MLrt@n.u tlAtLUt-tl!!lrtL~n.@~ nu1~rtt-11~ 1 t11nnuL R.Utfl~ 1 tLU rtttu~roijt-L1A~11n 
,f "' b ""' F ,=, ""' t6 lit t6 "' ~ -/'6 lit 

-6-
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4. 1 fl'Mfl71'Ui'1Jth ~~WJ'W 1el1fl7':iff1'W ~ ':i'VL ff~ . 'U1'W -r~~~1~£J'W 145 ,000 1J1'Vl 
q 

5. !fl':i~fl1':i1~1':i~1~ifv~nuu~~fl11JfllJ !':ifl11J1'tt11'W11~~ !':iflfl11lJi'Wff~ 80,000 1J1'Vl 
q ~ 

!?I 6U 7 'W fll '.i fl ru ~ fl '.i ·nm 1 '.i • 

1h~1il'W fl'.i'.illfll'.i 

~~'.i 11l'.iltl~l'W fll'.i 'l.h~GJ.(ll 



!0fHT11U'I-UJ 1 

~ ' ' 
QJ ' 91 ~ ""' ~ ' '::'I ~ o ~ '::'I 

tU)~flUTI~ln'tnJ1Jl'l.f'j't)1JffUYl!'tti.JtHH'i ~Uu 2565 !'ii.J~l!U'l-!~11-! lJ 2566 
~ 'I.I 

1. u11:T'Yl uiiiJ ,wnnihi i1n~ 500,000 

2. 
9/ 9/ ' 0 "' ,:t 

'ttl~l1'U tl1'l-Hllf1~ 1.17tl.!rl. <-1 
q 500,000 

3. u1ll'Yl 11~ 1iicnui'Yl'6'UlrllJ '17fi~ 500,000 

11lJ 1,500,000 

' ~ 

'i' ""'' ~ ""'QJ""' g fl'i .:Jfll'iflNlU fll'HlUJ.J\11 1-J~.:JU 
~ 

1. 1 f1Hfl1'.i'llt1f 1.1ilw ~~'11'lfl-H~t1i~111~t1fll'i~ 1:J'W fll'HHJ'W "lf1-:J~ 1 220,000 
"'1 

1.171:J.tfl 

2. t fl Hfl1'.i'lltlf rn~'W ~~'11'4 'Wt~ tl1l~'l17~tl fl1'.i ~ 1:J'W fl1'.iff tl'W 6lf1-:J~ 2 110,000 '1 'Vl 1i'W lfl lJ 

3. tflHfl1'.ifltl-:Jl'J'Wflm-:i-w\PlJ'W7'11~,r1'W l.1.4 ~ :vhn1mn~ "lf1-:J~ 1 260,000 "" 1.171:J.tfl 

4. 1 f1Hfl1'.i fltl-:J'Vl'W nm-:i-w\PlJ'W 111iiir1'W lJ .4 ~ :vhn1mn~ "l!'1-:i~ 2 . ~ 
90,000 '1 'Vl 1i'W lfl lJ 

5. 1 QI o' QI u "" fl'.i-:Jfl1H 7'W el'4 '.iflll1\PlJ'W 1i'.i'.ilJU'1~ '.i~!'WtU lJ .4 200,000 mm-:i 

6. 1 "' ·~ QI "'1 ,~ , d 
f11-:im1n11-:irY1mt0u nu1~n-:ifl11l.l1.11'W1-:i~~tfl1:J'W ~ " . 1 'Jf1-:i'Vl 1 

~ 
300,000 m.iil-:i 

7. 
1 ti ,9,1 Q.I .c::! 9.1 , d 

f1Hfl1'.iff'.i7-:Jff7'17!tl'W flU'.i~ff-:Jfl'l1lJ1.11'W1-:J~~!fll:J'W ,~ lJ. 7 'lf1-:J'Vl 2 
~ 

150,000 '1 'Vl 1i 'W lfl lJ 

8. t fl H fl1'.i ff'W 1.lff'W 'W flel-:J 'V1 'W'W\PlJ'W 7'.i tlll!'tt{jtl-:JU ':i ,rl'W 1-:J~ ~ !~ 1:J'W 11P1 lJ . 7 150,000 '1 'Vl 1i 'W lfl lJ • • 

9. ~11.11 1111 ,r~ m1 th ~'lfl.l 
"'1 

20,000 1 .171:J.tfl . • 

'.i1lJ 1,500,000 



!tlflffl'iUlfU 2 

' 
f)t}~'n'I-Ua1,~1-UY6Ufll'n ~lJU 2565 g';i1~1guu~1uil 2566 

q q 

1.h:m0t1~11u 1.t111Y-n 11-3111''hu,u1tuJ ii1n~ 0 \Jlfl 

2. u11Yft ui1iJ.:1-wu1nil 111nf! 200,000 \J1fl 

.,. 
3. 'ttilfl. l. llf.l.lfl elf 200,000 1J1fl 

-
d 

4, 'ti;)f), 'Vf..'lfltJ'k11ft'! QR nnn ctn<vi 
U'V',VVV ._. I WI 

i1i1 480,000 Ul'n 

uNu-:nu l t11 ~n11~1Ailu n11iJ 2565 

• jl 

-:Jlllh~l.Jltu~'U~ 16lf 
I 

Ui1~~ 

!U--l'W .:J 1'W/ 1 fl H fl 1 ':i (lJl'YI) .:Jll'l.h~1J1f.U 

(u11:T'YI) 

1. ir1nmlt1flflHHrfu111~ihv ht1'i~1Jll'Yll~t~'W111trl ,1 ., 125,600.- m.iit~-wt.11n,1 

0 t> fl C)H 1 ih.fo") 
1 .., jl j/1 jl jl .d~ ~ .., 

2. flHfll'i'1fl'11~~'lf1t.1!'11'11'Wl'YI ltH 1'i~1~it'llfl1W)J1J'lf'W 74,400.- m.iiJ.:JV.'W1fi'1 

QI 

Ufl~~Ufl'ifl~1fl111Jff~~1~ 

3. i flHflll f11':i1'fl~fi'WUfl~fl11Jfj1J hrt '\ 'lfti1t>flt)flf)Ufl~ 55,000.-
<=t 

1.11fUfl. 

hflifl-w f)'Wtn • • . 
"' 4. ifll-3m11H'uil1 ~~~'W1~1fl1'j'fft11t.1vl 11 ~vw1111a 145,000.- 1.11t1Jfl 

I "" 0 j,/ QI ,::\ 

ff~ t ff 'jlJ it'll fl lV.~ll'U fl1J l'U 1-391 ~l fl tl'W 

5. l fl'i-3fll'il~l'i~1-31't>~fi'WUfltfl1llfJ1J i 'ifllll1'1111'WUfl~ i 'ifl 
o' 

80,000.- VM ff it fl 1 f)';i 

fl1111~1-J i afi~g-3 

., ., 
'i lil-:J1Jth ~lJUU't1-:Jff'U 480,000.-
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• • I • • .., ., 'I .,., T ,._ . 
"11Jl1 .. 4 .. .. P11tJ m~ 1U 1 1Lfl LU"1f.l ~t-11,i(ll1n ~ "\J U ,n •.. .. ~1 u.J\. ll 111EJ. . .......... . 

.. I ltl.r 1111v" rnu,i~ u 

/ ~1vn11 r 1. Llulrt,~n1,Lll11::1~ilEl~nuwu:,ntJflJllhftafl<liEl 

2. L~u 1ri, n11i111u1~nt1m1unet1i'1Jj'r11i'11~1'lwi'l'tl\J'l i1m.hj1u( mu1 ) 
• V 

W'tt:tl16"11~rt'lfl1tl1'lCUft'tlfi1~'tl1ii(ai'lfl.) • 
3. L'31Jlfl'l~n1,tJi'tnJ1m111u1E11rt1"S2'fl1\J«l'l~YtfJ1\J1iU;~Lfl~lJfl'tlfl1Vt~1\Ja 

u1u1~P1::Liiivu 

~~o(I.~(.~~ --~~---~MJ~1fJL \I 

(~~~~-- -~-~ . .) 

20.000 

30,000 

115,000 

fl~t .... !i,~ . ..!tH.~~ ................ . eJ'itJt u 

(. ... ~11..~~---~~~-?..... ) 

8 • ----~'5.(-r~-~-~," u 
(,... t&,.sa_'-'C, ..... m 1-t wr' tf 
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\°1uu .. 1 .. i.D.J.3.15) .... ~.f.1 .. : .. ~P.~.~-~!i~!fit. ................. . 
,j 11J'J1J Gl 'f/vl 

Lii,H~1[., L1.:;U'UU1'ULLlJ'U::lC•l s~n 1J1,In-nu1·u111,h,Y1rn•j~f\'tl1'31::mJ~m!l'W\ .. HW'llv\ ~ 
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tJ11J~l:l.i'u::: 1N ui ,rutlilt1'rn'I.J<1'i:::tl1L~8i"1-.i,,l(>'l\1MC\fo ,h undtiuua::l'IUtlf\1':iL~iuu:r (Walk I ally) ua:t 

• V V 

'1lJ1lJfh 1Ltltr:fl.:I 

!wn:i; h:iL~fJ1J'U1uu.l.iu::1~ ~.:i•uum,lJu~Lm,::~ihl r;n/c:'. 'ilr'UTU <t'. A'u1t1d1cJ1.'1Jt1lJ~'I.J 

U.n:ana'vt1fuif~Jvliv1vi,,iv1~·mCl'i''U a~ ii'm5UlJ f'!'Ur.Jff1':iL5EJ'I.J{ (Walk rally) '1ti"ll.ln~1~\.ltllcl.:i 1.1,m: . " " 
'1!8'!J8Ul'l!IJVl1lJl.11 tlJ lvm4'1J • 

0 ct )(J 

(~ ,::~ ltlJ1'U, 

'!lmu-1~.:irn,)J'\J'\Jt18 

/) 
, (~tJVJ.:J,;tl'\J'U~ R11J1U ) 

~B1U'JtJ fl1';i l 'S.:IL~£Jtl'U1\JUlh.l:: t~ 
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NAME 
'IU'l:.~fl1Cl!J 'l401~t 

uwi-ntrl'itn ~lM'i1 

1J18~4Ltl -

'IJ1oAUNG MU z.AV1f(th ,~t) -

\11~1tJi!'IJ. 

u1bMSQ· 

'IJ'lf.1~2::S'IJ -

I•~ I - J f - , 

fl~'l~lfttJll"IWth::;hu2566(a8u\~,l) 1,~t;uthu;i1nf\ 1.'l"IV.\fll.fltl'Uflfli'fliu 

DM HT 

Primary FSGS 

BMI Result CBC 

a1iJ1tfi'tJ 1 tlnii tlnii 

81'U1::ltJ 3 YruLL'n'VlEJ ~,itlnii 

tlnii tlnii tlnii 

tl~ Yrul4l't'Vla ~,itJnii 

a1,m:,it) 1 WULLl'l'VlV tlnPi 

a1u-s::titJ 2 il,itln; ti~ 

tlnii tlnoi tlnPi 

• e 
~1'U1'U~~~~f\ 7 ft'U 

-- ,, _ _. ¥( 

Bun,Cr Uric Chol Hbsag UA Stool FBS $GOT CXR 

w'lt1'1"S1'1 w'l,i,i,1,1 11JL1'l'1"S'l'1 11J1;;,i,1'1 tin;\ ui'l,i,i-,,,i UJL1'llll"S1'1 w1'1Pl11'1l tJnii 

w'I.IK,irn1 w'l;,',i-,1,i bJ1,illl'i1,i h111'l'1'i1,i tlnoi tin;\ ui1,i',in,i b.i'lfi.i,1,1 tlnii 

¼11K111-s1'1l w't,i,i-,1,1 w1i,i11;i 11J1.i9111;i w'l!K111-s1;i ui1,i,i,1;i w1IA',i,,,i bJ1,i.i,1,i tlnii 

l1J L11lfll-s,~ w 'l,i,i,1,1 11l 'll'i,i11,1 w 1,i,in,i ~,i,Jn" 

M,i.i,1,i w'l,i,i,1,1 w111l,i11,1 bJ'l,i,i,-1,1 il.-itln~ 

WL1'lPl11,l w11,m,i UIL1'l'1'i1'1 11JL1'llll"S1'1 ,Jnii 

b!l,i""" bit,111111,1 w'lt\'11111,1 l1J1,i,i-,,,i tlnoi 

-:_":°I'_ ,.,,. .. _,,~ 

tlnA 

tlnPi 

tlnii 

tJn~ 

b.i'l,i',i11'1l ui'll'i'111·n;i tlnil 

'bJ 1J)~11,i bJ 1,i',i,-,;i tlnoi 

b.i'l..i'tt11;i bilfi,i11;i tln~ 

'b.i'l,\'111,1,1 w'tfifll"S1'1 tin~ 



1:nD.lA.Flil'URflfA'1fu 1l'tl 21 fU'l1fUI 66 

\ln;i 

No. NAME HN PASSW Remark 

1 1.1.,u.1::~1fl61~rhl:: 453901/63 15111987 

2 \11EJi~LfJ - 330621/63 24072002 

3 \11Vftt1\J - 21215/66 15061979 

il,i\ln;iLamiav 

No. NAME HN PASSW Remark 

4 . 1J1VLfl~8ij - 26472/65 01011996 

il,i\Jn~ 232 

No. NAME HN PASSW F/U LAB f'i1LL'UZ'U1 

5 IU'Ht'l1181;V1 ~Uft1 1695243/63 10062001 le11m\J.i,1a Lii,iLSefl'-111\1~ ICBC iiL~1::LSe,i'Witi-1~,ia11,11-,LLfl::J1 

6 lu1!JAUNG MU ZAW(e11Lfiv::) - l4484/64 21041992 ILl'lfl~f)f11J11~fflWf1;i tmmt1.1ua'111:: ICBC,UA iiL~1::i.i;a,i 'Wlt1~~,ia1"H1,LLfl::J1 

7 l'U1fJ111U~\J - 26465/65 01011973 1J1,11i'luihum::\'!~ UA,FBS ... .. " 1JVil1tU,tlfl~fl81"11'SLLfl::t1124.00U. 



;jilftfl1U\h:::niltJn11 \J1..;,i 1,11fJ.L,Ultl'IJflfliflliu 
i'Uvi 22 Lililu ~qflijn,vu vu•1. 2566 

n~11-31ut11lil1L ,'lln·m.1 11~YjtJ1tJ1i:1Lu.ii'!E1111 1~vi1n11,i11"v'1'!lmYi t1,:::i1tl 

u,va:;'lu - ·El1Q 44 u HN 21215/66 

~.:ivi1.:i1t.11u ui:.1'Un/~1u/~1\I Yn!n.:i1ui1.J1a 
'1'wmM'i~a1tlil 
1.~an1,,i11~q~n,~i11tl 

'U1,,,'Ufl 60.0 f11M!l.l ri,'LJ~-!l 16S L'!l'LJ~Ll.llll'i i'llilA111l~lJ1U'U'UlJ~M1tl 22.03 mani'i1/Ll.19l'i1 

N~<A''lli'lm111"1u1utiul.l,ftfl'lt1 ( ) ~1n11mru,i ( ./i tln9i ( ) ~~n11mru,i 
R,1l.l~ul'i'l~(ll 12on.a iia~wlll'lthaVI 
t.1ftm111iuli:1i;(ll (.,/J tin~ ( ) ~,rnf1tln~ 

2. NftU>n'llL1dtlt1t11 (,/) tin~ ( ) ~,itln~ 
3. Nl'l011fl'S1;)fl1111tlll1Yi\Jilfl (~ uJ"t;flll'i'l'v 

) J1rd1tln~ 

) L11L~!Jl1,,i 

FEV1/FVC 0.00 ( 0.00 % ) FVC 0.00 ( 0.00 o/o ) 

FEVl 0.00 ( 0.00 % ) FEF 25-27 0.00 ( 0.00 % ) 

4. Nan11,i,1vtUJ'i'H1mYin1·nm.:iLmi il\Jn,afo1;:u ( ./) hkm.ndi., 
m111~m,u1h:::m: 1ni:1 (./J UJL~(ll'i1'1 

fl1111"'11'W'U15'i:::V:::Lfl~ (./) 'uJ't~IJl'j'),l 

D1'i11c:>~L~'Ufl1Ylf'liJ<ttlll'j:::mll.na(.,/) tln&i 
f11'S11iNL ~'Ufl1Ylf'l11'nlll'j:::!J::: Lmi( ./) UJLtlf(ll'i1~ 

Vl"1i.'18\JPl11U"nlllaf1 (/J LU't~(ll'S1~ 

V1"1i.'lcl\J(ll')\Ji)llll; (~ i.Jni 
fl1'ivi1'11'Uf1~111L-ii'tl9l1LL'IJ1~-:J (~ LlJ111llll'i1~ 

rn1vi1-11'Un~111Ltl'a1111umuau(~ UJL~1J111~ 

Vlllllll8\Jft1'Ui.'11!J(ll1 (~ L11L~9l'i1\l 

5. Nftn'l'ifl'i1vfli.t'i'Ul/l1Wf11'S
1lt(vu (/J 'Ufl~ 

6. al'1;n(n11,in,1 . . , 
V) uiL\'hJ~ii'i1~f11fJVl'l'lYl'1/l1,'Vf\J'll'Wi.'111J1';i'1'U~wi'\.1'W1m~ 'ltitl-s1nnmn1'i'!lti.:iL'Sfl~9l Vl~cl~tJl'rl'ULYla'U 
'\.1~t1Ut\Jt\J1Dtl'U 'WtJ1j1nni-nn1'i'lltl~m~~v1L~.,.,~c;imLi.'lw~i;i t m Yl"cl U"1:it11m'S'lla.:i hflvl,;~·rnf e3,r-, 
Lrn:: 'Wth1n!JE11f11'SU.t'f(ll.:i'!Jt1~ hfl~t11 tlil 

1. 1-sf'lLiEJut u,:iv:i~l>'l~t1,.,,~a 1 u-s:::v:i~,J11n!Jmm·n i'.li.i~f-:iLnv,i uri"'~fll.l 
2. 1ruhfltu1:w::ou!ll'rnJ 

1 ., ., ., ..1_, i]" .J., ... '9 
3. _:l'l:'Vl1'i11~~'U'S::EJ~'Vlu'i1f1jJ~1()~';iL ~Vl'MLfl~~f1'1.:Jfl1l .,., 
4. '11\!1L UtJ!ll£J~9l'S1'1'\.111 'ifl'VILfW,1Jt1-:inum-nl£J'LJ!ll-:J1'U'!J£l~~'j'IJfn'S!Jl'i,\1 

';it~ ..... . ........ ........................................................................................................... .. ................................. , .... ···•··· ·······-······ ........ _. ... . 

d ~ 0 ~ 

7. fl'{\lft~1SJLWULU'l!:11BU'U::tJ1'tliHU.WfltJ _ 
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U.'WVIU~'>l'i1\l 

< 'U1~1i'l'IJ1 f'lniti > 
1ua"qJ1~t.h:::neu1'tl1;lwL1'tlm-s11L"''ll~ ........ 1,2.28ll .................... , .. . 
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f 

t tJ1tJ1eH LL 'W\'IV 

~il~C11\J'\.h ::mit1n,, 'U;\i'1 1. 11V.Lfl.A£11JLU1i'Af1J 

1'UVI 22 i~au ~'1fll~n1v'IJ l'I.P!. 2566 

ntjlJ,:i"l'Ua,~hL 1,rn, 111 h'1l'l'11\J1mul'1tlvi 1~vh1111\1l11,1~'!fmfi th::,1\1 
\l1~fl1 "' ' • ' 
. 

1
il

1
'If.l1 ~Ufl1 t11~ 22 tJ HN 695243/63 

~~\'hrn.Jlu I.Lt.i'Ufl/~1t1/~1tJ Laiivu (clerk) 
~~·rn.m119ia 1 tlil 
1. ~an11M11,1q~n,~\¥,l\l 

il,-.,trn lOO nfani'lJ ~b'U~-3 163 L'lltJ~UJ(IJ'j ~'llU!'1112.JmJ1UUtJ111M1eJ 37.63 nfann.i/UJIJl11 

~"fl't!UF1111Ji,,u1u,J1J1J1M1f.l ( } J1n11Lnru,r ) tin~ (~ ~'1n-hnru,i 
fll11l.J~'UL~~{l1 137 /80 jj"~UJ(IJ'SU'lclVI 

t.j~m111~'!.i["~(IJ (./J ,Jn~ ( } ~-in11tln~ 

2. ~uut1n,fL1d\Jilf\ { ~ tln~ ( ) ~VltJn; 
3. ~i\01'Ul11'1l'llJ11'11l1'W\lilti (./) L1JL~(IJ'j'),l 

FEV1/FVC 0.00 ( 0.00 % ) 

FEV1 0.00 ( 0.00 % ) 

) J1n11tln~ 

) t1J°tvl(IJ'f'Hl 

FVC 0.00 ( o.oo % ) 

FEF 25-27 0;00 ( 0.00 % ) 

4. ~an11Pi11"1i12J11a111vm1·n1il•nih, ~un,afo,;SJ ( ,n i11mdu1111 

1-r:n11alJ~1Jd1:m~1nfl ( ..,,fi ~(11'\Jn~ 'H/'4 fi1n112.11911J1ti 

Pl111l~lJ'WtJG'l~ti::1n"' (./J tin~ 
fl17l.lcl'1L '1tJl11Yil'llJ'8'~,::tt~ 1nfl( ./) ei~tln;\ it'll 911ilt1~1h:ifi1n-i12JiP11J11J 

f117lJtl'1L ~1JJ11'VH'llJ'tt1111tcJ:l tnfi'( ,/J ~~tin~ 'iti.J P11fliH'U'h1fi1ni1iJ1911J11J 

V1~at1ufl,11J'8'~iin (,/J UJL~(J11'Hl 

Vl~flEIU~1UEJ~a (J) tin~ 
m1vi1~1unfi'11Jdfomumi'1 (,,/) tln~ 

m1\11-311Jf1 ~111LifomLL muou(J') tln~ 
V1'1c'IOU"1tJi11cJ~1 ( ./J tJn~ 

5. c.lil011fl11liJS1J11Clll1ftn11LA1j1J ( ./J Li:111~-r~ 'rni.J n11\A1j1J'1flil~"U1~~fll11iJa,hLLfl::'1~ 
6. SnJ;.lfln1,Pl11'1 

( 7> bM'.1u~iii1'1f11elVJViWfl.fl1W~tJl~a11J11CltlD~VllJ1mv) uhh:1n{l El1fl1111,N 111')~(11 l17~~;i.,;°luL vlou 
Vl7ilUty cu1~mJ bh.J'l1t1!) 01n1711El'1(11i~~ cJ1U'l'rl~~f.11L~Y1ij(IJ t \11 "'1'19 Uflt.cl1fl1111El-311?l'W'\9'1'j'1L~cl1-3 

ll"t bhh,n!Jfl1m1u,wwt1EJ~17fllf!EJ hlu 
1. L 1fllLf EltJ t 1J1tv:::;i~lli oi,?e 1 tJ1tVt~U11f'l!JEl1 t11~L tlti~'fonc1~uri'1'~?li.J 

2. 1ruL'lflllm::v:::fiu,i11c1 .J ~u . 

3. 1,.,mr,:tu,-aril1111nJl!'"";"~2'wl',lli~~ri·•·· •• ~,+· •••• " 
,.~ .~ •. ".:~,'.~~:~.·=:::::1::·:~'--~'."..~"..''~~.~~·.'::~::::~:: ..................... ~;t. ~) ·················· 
....... .. ..... .......... .. .. .. .......... .. ... .......... .......... ............. .. . ,. .. ..... , ..... .. ....... ..... ........ ...................... ......... .. ~fl}rib,I~ ........ ...... ..... .. . . 

" 7 &'f'l.l11t11w.i.1JU~'!lilU.1J::tht.1il~UWW1 .... - ... .. ~ 
- Lt.!11i::i'.iM,1;lvt1'Vl10i.lfl101'Ul!ll\lnP1~1.:i~ LW VI\J0-31Vlfl tl-wi1;1 011lfltll'tJft!llfl.i LiilfmtJtn'tJ1U'1 'Vl1flL1fJ'tJ;t,m:tnU\WU ~ 

••••• • • ••;J• ••• • •• • • • u•• ••" • • •• ••• • ••• • • '\ ' '" • • •• • •• •v••• uot .. ••••• x."• "'1 ........ •• •• .. •..J• .. •'t • . •••• l '•h ••ouo <, •• •• ••• •.• • •• ••uo•ooU•o•• .,•• I • ! •• \.••••• .. ••• .. ; •"••• •i• • ♦ > •u o ♦ oo, , 

LYiiiLviv,m11LVl'JYIU.tl\Jn131,~flV.:.~:.~~~~.~ .. ~~.~~~~~~~~~.~~ .. ~:~~~~~~.~~~~~~~!:J.~~~.~).~.!~.~~~~.?J1!~!!~~~~~~~.~!'I.UMl ........ ' 
~"13 2.hi~~~~:ii~~~i;i~~~~:!i~~.~.~~~~~~~~~ .. ~J~.~~~!~!!lJ~~~.~~~~.~~~i1u~:f~.~J~1?J!l~f.l.:1.~fuN.!>.~~··········-
h"t1,::i1i1 (mii) 001,lji'lll1Lt'llJEl5.'llltim~fJ-3fl1-Sl"llmvlLilu fj~f)\'! fll1-Sfl'n,li'IO\JfJ1~{111';eu.i-iu:nV1~neu~-ru 

• i'!1fJPt1iJ!1n11JJ'!Fr1J1\l~m;i'1Jc:JM1tVI\J;)1fln'.1i1JfJ./Jb,jL,jA\JlU'l::fJz:lnfl;jtlL~lliitl1~~1,l ., . _., 
.i., .. • , ., , -i . . ., _ , . j u1nau1 ·f'l1111v ) 

(li'~,.Y1Jtun1-sli1/i"n,-11JV1Plt1,ljt'tln1i ,1,i"aE~ntJfl~']'lllt1./JLUunfl11J1u L'lli.l n1,l'IIM1J't'i1L,U:,-s m1iJ1uvru~Ni ,., .,.,a
11 , , ., ., ., <LtJEJ"C\j1PltJ'JtflEl1.J11!1"1l't'lrl1Jfl1'JlJLfl'IIV! ......... ,,~.1'.!-t.U ......... , ........... .. 

m, Lfl\J l VI-SfiflVt ,111Dt-11m~ tun1-sV1ni'11fJ'11LflV ~e101-sfl1fl1 LI.flt 

fll1'li,un,iii11nTntl~fJUUtl~~Yhn,i(u LtU01'$Ln'1,fl~1 J,u.flul~m~-., L\ru;'IJ mmnfl1'1?11JilonJn;;'l,t") f'l11TUl'U1M~1fflfJ1'1B1.n 
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l tJ1\J1eHu1 'WVI v 
f OflC11\Jthtnot1n11 \l~\'I i.11t1.Lfl.flil\Jftt11t11iu 
., .,j ... 

1tJ'Yl 22 LflEltJ \'UlA,n'ltl\l Vi .Pl . 2566 

n~11.:i1t1£11;1L1'l!n·m .1 h-1Vim \J1" LU.iiHJfl 1~\.hn1,111,1'1~'1JtnVi tl's::~1tl 

\J1t1AUNG MU ZAW(ih-~~fJ::) - 01~ 31 \] HN 4484/64 

~-1vi1.:i1utu LLtJ1.Jn/~1tJ/"'1t1 1'1~<diJ11•rn 
i.:i~1un1'i9io1i.Hl 
1. ~.&ln11Pl'S'l;ill,ill'l\1i1\\I 

il1viun 50.0 n1ani'1J fl1\j~,1 160 L'!!tJ9\L1J\ll'i ~'l!Ufl111JVltJ1UUtl).J'li'lfl1EJ 19.53 n~ni'lJ/UJfl'i1 

CJa~'!lilia111lJ'V!t11u tlulJ1an1u ( ) ~1n11Lnru,i" ( ✓ t.ln~ ( ) ~~n11Lnru91 
fl11lJ~'iJ11'1~\ll 116fl5 ilfl~UJ!ll'i'lhilVI 

c.lM11lJltJLt'l~9l (./J tln9\ ( ) ij-rn11,Jn~ 

2. J.1aum-am1th1,i ( ) tlnjj ( ) ~,ii.Jn~ 
3. J.lfln11tll11'1ft1111Clll1Vi\1€111 (./J °l1J1~11l'i1'1 

( ) ui~1111tln~ 

(./J 'hJ1~11l'fl'1 

FEV1/FVC 0.00 { 0.00 % ) FVC 0.00 ( 0.00 % ) 

FEV1 0.00 ( 0.00 % ) FEF 25-27 0.00 ( 0.00 % ) 

4. e.ian11,i11;ia1111C1111Vin1111i1~•i1u iltln1wut111 < ../J 'W~11JLdu 

,i1111«1Jwuth::milna <./J 'hJ1~1J111'1 
l'l111Ji11w't1th::u::1n" (../) 'hJ1~11111'1 
fl1'i1J£l.:!L~tJll1YlP'11J'Hfl'i::U::1n"(../) tln~ 

m111a~L ~UJ11Vifl1J'Hfl ·n::v:: 1n"( ../) ui1im,'1 

V1fl~m.Jfl1111-ri111in (../) LlJL~l>l-S'Hl 

Vllll~tl\J1'11Uil111~ (./) Un~ 

f11'ilh~1'Ull"11JLifEl1'11Ut11&~ (.,/) L1JL~\ll'n'1 

fl1'i~1~1'\Jfl~11JLi1£1'11LL1J1UEltJ(./) UJL~9l,.1'1 

V1,tt,£Jt1a1u"11v,i1 (./) 1111ii'~n'1 
~~ ("- .. tl· ., ~-., ·t1 ·"" .. , 5. J.li1011fl1'1QflU11'Clfl1'Wfl11L,itJ\J ,1 J i:,i·~ fl~ 'i::'J'f::fl\Jn11LflfJ\J'\1-U1tl~fl nfl'Vlfl11UClfl1LLil::\J~ 

6. anJuan11t111'1 

V) 'WLi'.l1J~iii,,,ll1f.lVJY1Ylall1Vl'1'U 'W"11J1'j'1tl~~..,u1vh;; 'W,.h1n!jtnfl1'i'IJO,, L 'jfl~JI l110~1J1~1JLvlt11J 

\-T1tl'U'\ltll1881.J 'Wth1n!J£11fl1,.'ll£1,,ll1'j~~mL~Vl~llltl1Lt,Vl~flltmvi~ LLilZ81fl1,.'IJ8~hl'l~'tt~'i1Livi'~ 

ua::: u.hh,n!Jtl1fl1"Hl."1'11W!J£1" 11fl~tl 1 t1d 
1 ;,r , .. ' "' 'I ..l,J !'I ..,j., "' 'N 1. 'jf't L 'jt)1J L 1.J'Jt v::~~Wltl'l-1'rn L u,:.:f.JtVI 'i1 O!Jil1fl1'iL utJVl'rnn'1'1 LLna>1fl1J 

2. ·foih~ttJ'Stf.lttl\Jlll11f.l 
3. 111'1L i,,a-,,, t u,:::u:::~t111njlo1 m ,-L tlu~foiiv~uri~,,fllJ 

4. 01 '11L iJulii'a,1C11•miv11 L 1flVI L~f.l'l'U£1-1num1tl~u~,,11.J'!lo,,~i'un1'lWn'1 

1::'ll ·· ··············· .. ······· ............... ................................................................................... ................ ~~~~~~~ .. ~.~~~r9 .......................... . 
,~ . ),. I 

1. ;~~~~~;~·;~;~~~;;~;;;~~i···;-•:·· c;;;:······~· ·· ··············· :···~············ t" · }J······················· 
1.t\il~D.1'1.~'-ltl~~!r/J'.lfJ.1:d~.\Jn1J .. ~'.lrh'.1P.l~mlf:l.1'1'Jt.\tJJl-l~lll'JJJIJ.t-l,A0~.~fJ'.)~'-\~k'Y1J:t .............. ~ 'I~,+ ... , ........................ .. 

;au~u~.1.iiilllill4niifu4ilu4i-1.\\.ti•:l4Wll,'l~~n~oJ0~1.1~~~nq11~.~a:~.3.•1t~n~ ....................... . 
... k 1t • .. If,,.. -...Y...."I~• •-..V ~ ••• ;f, • .I'... ., - I - - -ib11:.:nJ:~'IIQSl.~fL.R~u.\lc1n~~C.~IUl~•~tflltl:~j~.D!lO?·~o1n.,w=~...,....,~:1 .. j.(Q:Jiil.CJtJ:t~ u~~ ......................... .. 

n1,l11t11t1l'U'U ~'tlflll'd 11nl'l~ 'l~i'IEl\lt11m'bm€l1411~14'11t'l!Jtl8'U;J1UtJ1t'4Y11'U 
1
., iJ, 

UYl\'IU~fl11'1 ,/ 

( trn1i'lu1 Pini u ) 

tu o11L1J, flltl ,:: neu1'!1,;i-nL 11i n ,,ii La'llvi ........ 1,iia.u ..................... .. 
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~ t'Uf'U18~Ull'l'Wl!J 

;1e~n1u,J-s::m:it1m1 tJl-J" i . 11'1.Lfl.flt1Ut1fltfli1J 

'l\J'Vl 22 L~tl\J tfl')Plin,vu YU'!. 2566 

n~11~1t1tJ1;i1~ 1tn·m.1 1 'S~YlfJ1tnmuJ"'tl?1 't~'l'i1m,111n'\l~'IJl11Y1 ,.h::~htl 
U~!.14'1,uih, - , 

1 

cl1~ 50 tJ HN 26465/65 
~~vn~1u1ti WJ'lm/ihv/e11u fi'Un.:i1u,it1,a 
i-1,1~A,'l~tl 1 tHi 
1. f,lfl01'Hl11lilt1'tJ1"lt<i"''lLtl 

tl1min ao.o· n1Mf1.1 ~1t1~~ 1ao L-iJ\.J~u.11111 ~'tl'UflT'llJV1'\J1u.i.itJ1.11M·m, 24.69 n'lMii1/w9111 

t:J"'~iuiim11Jvr'U1u.tluimm1EJ ( ) J1n11Lnrufi ( ..,1 tlnoi ( ) ~.:in11L'nrui 

fll111l~'U1"''1\Jl 135/92 iifl~UJ\Jl'S'l.hc>Yl 

t:J"'fll1111ii.J1fl~\Jl ( ) tin~ (,/) ~.:in-h,Jn~ 

2. Ni1Liln41fm1tlti,i ( ✓) tin~ ( ) ~"1'1.ln~ 

3. Nan11fl'i1lilflil11Clft1Vitlil91 (./) 'tlJ1~11'l1'1 

FEV1/FVC 0.00 ( 0.00 o/o ) FVC 0.00 { 0.00 % ) 

FEV1 0.00 ( 0,00 % ) 0.00 ( 0.00 % ) 

4. r,ian11fln,1a1111am\'tn1,irn.:iL~'\J ~\ln,ruLfllii ( ,/J bJ'112Ju.11J 

l'l111l~i.Ji'Utfomt 1n"l (,/) 'tlJ'tilll'S1'1 

m111al.liua-stE.Jztn~ <,/; uJl~,i-s1,i 
n1'i2Jtl~L~1Jil1Yil'llJ'tt\1l'SZEJ~1n"'(,/J ~111'\Jn~ 'St'J VA 'tl1tl 6/24 "-1116/36 
nt'S2Jtl~L~'IJI1,YiRlJi111"SzEJ~tn~(,/J UJ't~1J1-s1,i 
'V1111atJu1-1111.1i111~n c,/; h1't9i1,1-s1v 
Vl\1lrltl'U\Jl1'Utl\1l~ (JJ 'Ufl~ 

m-svi1.:nun~1lJLi1emu.m~,3 (../, UJ't~lll'i1\l 
f11'S"r11~1tlf1~111LilcJ911U.tl1'WtltJ(,/) UJLJi'UJ"S1'il 
vi111ae.)tJ'111Ja1EJ1J11 (,/) u.i1.Ji'1t111'il 

s.uan1,",1~1~,,an1wn11ll~'U(,/) ~~tln~ 'S::~1zitJn1,l~'U~,,~~~\ln"~~1,~a~, 
6. f11Y'lfl01'ifl1'1;) 

(/) 'WLU'IJ~i1~1.:imm7v.vm1nn,it1l>.l"'11.mmJ~~t-1,j1vf't~11itl-s1n!Je1n1'l'!JcJ~hl'l~\Jl ,,,~tl~\Jl41t1LvlcJu 
\<1;tliJijty1~tltJ uJ'\J•nn!J81 n1'S'IJtl.:J n1'S~\1ltJ1L"1'Vl~~fJ1L'1'Vl~l>l1 'ITT 'Yl~ LL"~tl1 n1'i'IJcl'1 L 'Sf'l~~'S1Lf ef .:i 

L~{l::1i.h.J-nn!Jff'ln"l-su.r1~.:i'IJa~hr1v1t11 tJi! 
., :r ~ ... I .. t ..,_ l iJ" .., ., ... I., 

1. ~ 'Sf'lL 'Scl'IJ ~'U'S~fJ::\Jl\>l\JlEl'l··m'l 'U'S~fJtVl-u'S'ln!Jtl1f11'iL 'UVll~Lnv~mmrn'li,J 

2. 1ru111'11u'S::vt~u1J1-s1v 
3. L 'if'lL i1-ff 1,31 'U'S~EJ~~tl11n_pt11f11'$L tl'IJ~~-UntJ'ilU.ri«.:if'l2J 
4. 6'1i1L i.'.lu~El.:J\Jl'S1'ilVl11 'll'IVl LMv1-ucJ~ nu01'itJ!}~•m.i'IJ£l-1~f tJm-s1J1'S1'il 

"St~ ... , .. ,., .... . , ..... ,, .. , .. . , ... ,,,,., ... ,, .. ... , .. ,, , ....... , .. , .. .. .. ..... . , .. ,,, .. ,, .. ,, ..... ,,.,, ... . ,., .. ,,, ... .. . ,,., , .. , ... ........ , .. , .. , .. , ••• •t••• • .. •• .... o, 

.................. .. 



~il~a,u,h::nt'l\JO'l'S '\J;,;'YI 1.1'lll.Lfl.fll'IUflfli'fliU 
., .i 22 "' .. 
1\lVI L"tl'\.I ,.{l,t\lO'lV'IJ VU'! . 2566 
n~lJ'11l.lt:n;1n'!ln1-s1J 1's'1vm1u1"LUi'1ilfl 1c;ivhm-slJl'i1'1~'llmYi \h::,htl 
\J'ltii•m> - ,rn.1 21 

;'1vi1'11l.lL'\J ui:.iun/~1EJ/ft1'\J wun4'l\Ji'\J'rn ' 
tJ HN 330621/63 

111'1,1vn1-s\Jiti 1t1d 
1. Nan119111'1l!'llll'lW..t'l \,J 

,J,...,,!n 60.0 n1Mi'1J ri,'IJ~.,'J 173 L~'IJiiiWlJl'S .;''!1Ufl11lJ'VltJ1U'W'IJ2J1e'ln1EJ 20.04 n1Mi'1J/WIJl'S
1 

~fltii'"11i'.lm11J'lll'IJ1~L'W\J1J1an1t1 ( ) ~hn11Lnru,i (,/; tln~ ( 'J'1f111mru,i 
fi'l11;.J~\Jfa\1lJl 123fl0 il'1aWIJl'SU'HlYI 

i:.i"f'l111Jiu1'1~lJ\ (./J tln~ ( l \i'1n11tln~ 

2. NflLiln~L1thJilf\ ( ./, tlniii ( ) i'.i,itlniii 

3. r.lM'l1fl'S1~tUJ1'Stlll'l'W'Uilfl (.,/) UJL~IJl'i1'1 

FEVl/FVC 0.00 ( 0.00 % ) 

FEV1 0.00 ( 0.00 o/o } 

) J1n11tln; 

) 11J1~m-s,'1 

FVC 0.00 ( 0.00 o/o ) 

FEF 25-27 0.00 ( 0.00 o/o ) 

4. r.lM'l19111\UUJ1'U'lfl1'WO'l11lil'1L~U EJtln,afo,;i.i ( ./J 'Wi'f11JLL1'\J . 
f'l1111il1J-wui'S::t1::1m1 (./J \Jn~ 

f'l11lJ~1l'W\Jt5'i:m:: 1n~ ( ./J tln~ 
fl1':ilJ€l4L ~tJmvH•11Jf,i•wt1:: 1na(./J 'l.ln~ 
111-slJtJ.,'JL ~tJJ11Yif'l1Ji1J11::v:: tni( ./J ,Jn~ 
Vl~i'ftlUf'l11lJffl~f1 (./J tin~ 
V11J1i'ftJUlJ\1UcJ(;l~ (./) c:i~tln~ 'S::~ fl'l'\JilflflVJn'llilfl 

fl1'i 'l-11'1'l\Jn"11JLiltllJ11UtJ1i.,'J (.,/) 'lln~ 

• ., .¥ ("'tl-f11'iV11.,'J1tJf1'111JL\J£l\111U\J1'\.ltl\J \I I fl\Jl 

VIIJli'fEJU'°'1\Ji'f1VlJ\1 (./J Un~ 
.. ., .. ~ ~ ., 'IJ!- ., .J .Ji 

5. r.lflfl11fl11;Ji!SJ1'Hlfl1'Wfl'l'Hflfl\J (.,, 1 Li;.1i::1.,'J ,-:;~ n1'h,if1U'1ilil~'U'l'3'1fil'l111C\fl1U~::ij~ 
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'11.11 ~,::~L'l't1.Lf1~f1L~ 
F' "' " 0 

b lb (1) ,,, 
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unvr~'l,l,1'll':IJ'll''l,l,°lf1Ulllin711~1im1:1J~~L'l'fo~!ln71~7LU'l,l,'11'l,l,"1J!l'1 hmm1 i'1U . ., 

rh~1tJ~1~ 

Q.,, fl' .C.. A Q.;Q., 0 fl' A IO I 

~:IJ111~rn 'l,l,1'1 ~11Yl'W111rn L Yl'W ~'l,l,Yl 'l,l,n'W~'l,l,1'll':IJ'll''l,l,'ll'1'l,l,1lli n71 !l'1'1 n711J1~11~1'1,1,m1J ~Yl1 ~1 [J~1~ . ., 

1im1:1J~~L~'l,l,1111J1ifur-rnm::Yl1J~'1LL1~i1l:IJ~Ln~n71'Y11L~ij!l'1LL1"1J1l'11m'1n71~1l'll':IJ'll''l,l, • 
• ~113JAlPIL~\.t,(?leJL~'i'1n11' ,J1nn11i:1J111~rn 'l,l,1'1~11l1'W111rn 

LYl'W'1'UYl unvr~'l,l,1'Jl':IJ'll''l,l,"Jf1'l,l,1llin111l'1fln711J1~11fi1Wihu~'Yi1'1'1tJ~1~ 1iL~'l,l,i1tJ~!ln71~7LU'l,l,n71 . ., 

"1J1l'11m'1n71 L;j,!l'1'11n "Y111iL'11~;j"n";ij~:'l,l, '1'11'1'11'1,1, '1'11'111tJ1~1iun'll':IJ'Jl''l,j, ij'11Jth::mrn1'1,l,m1vr~'l,l,1 
a • 

'll':IJ'll''l,l, iim1tlfu1h'1'1'11i71rntl1n'1h'll':1J'll''l,l, Lvi:1Jmnt'l,l, 
q ct \I q 

., .. 
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~ c;i au LLU u ~au ri1 :1J '1'1 'l,l, 1 'VI nJ '<il u n11~n ~11::iu " ., 
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il 2567 

g; rrnm·n~1,-1~ (N = 240) 

"1!1£.1 

. .. 
il1 £!Lil,~ ti • 

- el1 £J 20-30 U • 
- el1£J 31-40 il • 
- el1£J 41-50 U • 
- el1£J 51-60 U • 
- el1mnnn11 60 il • 

,-::liun1,-~nl!l-1 

1.h::mJ~n1Y1 

.., ,. .., 
111i£J 11111n 1Y1111 el 'Ul11 'U 

'2.Ji)3J~ ... 

~1i£J11~n1Y1111el'Uu~1£J/ u1"l!. 

el'UU1tlHlJ1/U1~. . ., ., 

~-rn11u1ru ru11111 'lJ ., ., 
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,,i 
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0 0.0 
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' .. ' 
l911":i1'1't1 2 (<nEl) 

.., i:JiilTITH11'l'Hl (N = 240) 
'ilel3Jiil .. 0 

.., 
v1'Wl'l,I, 'luua::-: 

i'lfl1'1,1,111fi L '1,1,A"i1 L~ e)'l,I, 

- -i1'VI ,r 1 ma u '111 160 66.7 

- fi~m~/,nnin h1.mau'111 80 33.3 
'lJ 

~1'1,1,1'1,1,i'l3J1~TIL'1,1,A')e)UA"i1 

- 1-3 mi 85 35.4 

- 4-6 fl'j,l, 146 60.8 

- 7-10 fl'j,l, 9 3.8 

- mnni1 10 fl¼ 0 0.0 

.. 0 

113Jiil1L'1,1,1 .. 
.., .., 

- ,hm 1 <nm n 239 99.6 
,, .• Ld 

- tl7t11J7,17n'Y1El¼ 1 0.4 

... 
- 117'1El~7'1,l, 0 0.0 

"" - 117'1L 'V\'l,l,El 1 100.0 

- mflrnn-,1 0 0.0 
.., 

- 117fl<n ::1UEJEln 0 0.0 

- mfl hi 0 0.0 

-3u ') L 'liu ~1-,11.Ji:: mfl 0 0.0 
qi,.- a.., a.., eJ g,; .,,: 

n":imu1 uaJ1v1nv'1'Vi'llP'l e:i" a, L'VilPl'il u'1 n1'lm mm • 
- 1J7'V\7'17Wl'17 1 100.0 

.., ,, .., .., 
0 0.0 - t.11 t1<n13J<n¼~.Jn<n 

- cl' 1 t1 m 3J ma u fl 11 0 0.0 

.d 
- E)'l,l, ') 0 0.0 

L'i,1,"i~a:i 3 nlaL3JlP\') LWli3J'lf'1,1,'Vi~elLnaL~U'1a:i't1ffiu1n":ii'1LL'llP'lau3J • 
'Vi~elU 'Viii\lfle)\I Lriu1ria1ity'Vl~e) hi 

- 1,Jij 29 12.1 

... 
- 3J 211 87.9 
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• am~•rn:::n1~ilelA'Hh'.l~~\,I, ~<ii ellJ LLlJlHH!lJ t111Jff1'\.l, 1Vi ruwu11inMru:: 
~ ~ 

nT'i"~elmel-J~~mtlw1Jel-J<ilULel-JLL'1::meluT1f1 ~<i!Ltlufeltrn:: 75.4 1el-J'1-J1J1LUU~L'li1 ~<i!Ltlufmrn:: 16.5 
~ 

LL'1::'Y11nuL<iit.1L1hit.1'11L'.l!1 m11~1iu 

• m~1.h:::ne1ue11~Vi ~<ii el1JLL1J1J~elu rn11 ff1u 1 v, ru1h::n ellJ el1iiwfui1--1 
~ ~ 

mn~~<il ~<i!Ltlufel t.1'1:: 34.6 1el-J'1-Jm1h::n ellJ el1iiw LnM<il1m ~<i!Ltluf el t.1'1:: 22.6 1.b::n ellJ el1iiwv11'll1 w 
q 

1i1n,1 ff1ui1 1111~1.h::n el lJ el1iiWVi1el LUU~ ~-J el1 tJ v-l el1J1UV\1el LLil1J1'\.l, UnL1t.l '\.l,V\1el1.t'n ~nM1 1.h:: n ellJ 
q qJ C\J q 

el1iiw L~11J 11 E.JL~,11n m11.h::n ellJ el1iiw ff1U1 Vi ru<il ellJ11 ih ~t.1-JW el LL'1:: LVi ~ mnu LL'1::~<il ellJ LLlJlJ ~el1Jt111J 
~ ~ 

ff1'\.l, 1 Vi ru111 iiu nm1,11n m11h::n ellJ el1iiw LL'1:: Lil~<ii,J:: Ll.J~ t.l'\.l,el1iiw 
~ ~ 

• n1~tf m'.1-rn trn:::i el3J a~1\,l,ill'll111Vi ~<ii el1JLL1J1J ~elurn11f 0 rm:: 31 .3 
~ q ~ 

<ilellJ11'1!1-J 1 il~e,humiiuruVt1~'ll111W L<iit.1hTl~LUU1ui<ilff1U1J1n~~<il L~LLri hTIL'JJV\1<ilLL'1::hm::uu 
~ q q 

m-JL~uv,1t.1h ~<i1Ltluf0t.1'1:: 67.3 1el-J'1-J1J1LtiuhT1~m,nn~1m<ii5U6) L'liu hT1iJ1::,'hi1~h-J 6J ~<i!Ltlu 
q 

"' 1 .,j ._, .'.'f' 1 _, .,i' 1 A ._, A "' 1 A 

'lelt.1'1:: 12.2 'lT1Lnt.11n1JVi/<i11/Yi'\.l, 1m::uun'111JL'Uel 1Tli:-J1Vi'U-J/l11JLLW LL'1:: 1m::1J1J'Yl1-JL<il'Uel1V\11 
~ ~ 

<i111J ~1iu si1--i ~1 L Vi <ii ff1'U 1v, ruf el t.1 '1:: 62.1 L n <il,11 n ~ 111W el1 n1 '1 'lel-J '1-J 111 L n <il,11 n el1 tJ LL'1:: m111vru1f 
q cu q q 

hT1iJ1::,hi1 LL'1::Tl111JLT11t.l<il LU'U~'U i~m1fnM1Ldmn<iln11L~rnJ1t.1 ff1'U1Viqj1elt.1'1:: 38.8 fnM1~ 

1 Q.; Q.; 1 ..k A a., _d ' ,ct, A CV .d AA 

1-JW t.111J1'11~ 1el-J'1-J1111nM1 <ii t.ln1161lel t.11n'ULel-J 1nM1'Ylv'l'UtllJ1n11~11i11llii.,''lJV\1el1W. ~<ii. 1nM1'YlTl'1'Un 
... ~ q 

iJ~ el ti 1'\f v,1 !..ILel-J LL'1::fnM1 h--1wt.11u1'1 Leln'll'u m11~1iu 

' .... "' .., 
• il\,l,13JUill\'.ILnlP!ail3J 

• U'Viii4,'nt1~3J ~<ilellJLL1JlJ~el1Jrn1Jff1Uhrufelt1'1:: 68.8 1::1JLLV\~-J 
~ ~ q 

J1~ 11 m,11 n m1tfimi 1 ~ 11u11,1'1l1 <ii 1el-J '1-J m,11 nJ1iJ1::iJ1 r-J1uLT11el-J mel-J J1 iJ1::iJ1 LL'1::J 11J1 <il1 '1Vi1el 
q 

1.1elJ1lu <i1111~1iu ~--1m111wm~t.1-J'llel-JLLVi~-JJ1~mfu1elt1'1:: 98.3 1::uiim111wm~t1-J Ltlu~u 
q 

- u 'Viii4\'.IJ1li' ~ <ii el lJLLlJ lJ ~el lJ rn 11 ff1 '\.l, h ruf el t.l '1:: 81.6 1::1JLL Vi ~-J 
~ ~ q 

J11-im,11nii1iJ1::iJ1 10-J'1-Jm1-iJ1,11n1.1elJ1luv,1elJ1m<i11'1 J1e-Ju LL'1::Lm~--i5u6) <i1111~1iu si1--1m111 

w m ~t.1-J'llel-JLL Vi ~--1J11-iif ufelt.1'1:: 100 1::uiim111wm ~ t.1-J 
q 

· m~ilPlm~J1LaU t-r<ilellJLL1JlJ~ellJ!111Jff1'U1Viru1elt.1'1:: 54.5 1.J~elt.l 
~ ~ 

J1 Lifo'1-Jt'U~'U 1el-J'1-J1J1'1-JrieJ1::1J1t.1ii1~11i11ru:: LL'1::1.J~ elt.l~-J'1-J LLilii1 ~1Tl'1el-J <il11J~1iu 
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!~. ' '\ 

i5'U'l1~11 2555) 1'WflUJt1111J~t11ll?17'lif~1'U'U<;iZ111W 5 U 'lfiUl'l~ei'JzfitiEl'l eJ8Eli'l~'lEI 1i,ftUJtlTil1LL9lfli'1! Lt! 

imm-waumi ti~11,htiLM1Jil f~u LTti\UJai 400 ,i'1u1u 1 nnJ200 aA'l LL'!ii~11 4 'UlJ. 'Vl~8A1~R'IJ 
a1111,a,j1'Q!Jtl1 ffiaueiuluti~~, u~11J,tun11u.11'1Y1iiwei 400 \~i~ijaJ, Vl~aeaiblu,h~, "'~~n 

111Swei 400 ~•1iiuf1\\Jm'l\1Lj~11~a 'lhe'l\1t\'uw"lffll,~emrs1inmfmuTu . / 
.• ·· 

~·· 
\ . 

•' ., 1nm . . ... ., ., 
1. ') itl.lft ft6UU911ft'V'U ... ilfbm ~ LJlftJffl011 Wll1 

I 



. .......,_ 

----

----
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!-·t j' ,r, . 
J ·" ' .,p ~ 

. ' 
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t ·II 

3) f"l11iJL'Vll.n:~lJn(~~kt~w1flilfln1~~ulj · ;_ 

'11n~-i s L Y19'1ur1~¼u~11~'U~t11l.l11citl11J1iJ1~~n\;11 -ff nu 1ri-s'3 rn11~uci1-lL V1lJ1~alJ ~1u1.'U 

3 L Vlf\Ufl Liia-i,nm U'iJLL ~'!!Uv!L~ei~-LL~ia.01Yf~,u~iiafl"et(U:lL tlum 'tl1 mh~ 1-sn~11Jillvtl'S:leJfl~, 'til VlflUfl~,:J j,n ,; 'II . \ 

~11J L~I.Lrl L Yl~ilfln1'S t f~,mi~u~ j.,)J~unu~u L VlflUfl'-"alJ'lZL -uv1tl~n~u w u.~~L Y1RUflt111tl~nt1~L 1ru-i,,,i'1 

~1v1uam,~q11'l:::L Uvl t 'U'iZf.lZL~lJU. 1·t~'1fl'1'itl\ln~'U wa,~ij~qjl-11flU"1~'i~~t)~7':i'!i1vlJ1'!1'1-:J;;'U b.i~-:i u.u::u11 ~ 
1 -OLl'l~tililfn"i L mYtaUJt1i~1Ji11L'U1~~~f\1f.l 

; ,,·, 
4) i'UMWLLil~16n1~flfl1Vi~Uii 

(1) n11ftfllnil~1il . . 

n1"ltli'tn.11-3aA1v.vf'U~~~1'Uf11'S\'11LVliiv~ L~tlth::1e'tl'U1uihum-sa,rrn,;G'S'Sl.16ll1~ 1~fl 
• .J ' 

rn'ii.J,m~u WL viatJiuth-:ii;'!fi,'nililif'lu u.a:::a111Vifa 11'!1 'Vl m 1 ~mi\.1F1u1n 1m1LRa~t1'lli;'l.f11rt1.~11 ,i:::~ t1~"11m-s 
~ ~ V . 

I : • $1 t I I 

R'v1i.aaniuqbjihh1n t -ih.1'1 n l "ML vt2J1::a1Jnuafl1Vi-rhJvi Lvif.l t -ii'li'utfujviL uuli'u~tJ'l:::'11ic1~i1un1f'l1.i.1i1t1vlii 
1-11111a1J.11'lCl 1. 'Un1'lU. ~i''UntJmJ~w~u ~ tum1L ';J'(!!Lilu 1vi L tl'U bi1 l-1tyv'iu. -u-1u. <J.:i 1~il~q,i L '!i'U S'cla-u1-:i JJ:men 

i1th an Ltl'U~U ~11Jfl'Ul1'U6Wl1t1~iiuviYl'lJ'11flfl1'ia1'i1'1 Lflf.l'lcJ'Ui'IJffifrs~n1'i. L'U'IJ a:::Lv\1 tJ'S:::~ fl1Z'llfl 
I ', V 

~ 11 d ~ . •c:,J ·er ., " .-. 4 ... 11 .., ~ 
L1J'U91U ~:::I.Wtlfl1'l'ftU~fl'tnJ,JZ1Jf11'ltl~n\llty11.UJn~,11u.u1'U'El\J~1'U'Uelfl'U&:i'qllL\11118.:ILYfehJ'el~fl'Un1'l"1f~~,~ 

.. . 
(2) fl11Wllmffl'Ull 

i1J'Vll-1'U1Lmiil~'11flW,ll.lfl1'jll'lLm:it:1~'1:::ll'lL'!X'UiL"ltuvi~,1Jnl':ii::IS~U."jiffiflifflJ~LiJ1Ji1J'U1J1(,f 

iifl111Jn1·wt.h:::mru 10 u. u.a::::~.:ii.J'i:::u1ru 10 u. a~viiua-12.J1~11J~h~u ~~,r'U~-1a12.J1'im~~a1J-i4'uvltlan 
~ " 

(;1'\J UJL 'U'Yiia111 fl'U f11'l~aPlU. ~ Lfia~, fl1'ivl'i1'1'1tl'lJL'1t1El''Ul1'Yi'tlB~iuiru Lfl_viuiiim'l t 'tt'U'i::: Lf.1"1:f'U U.fl~n1'i'U1 

L'1'.\ffi'IJl.fll~i1'UflWll 1YtJ1CllJOtl'ULfl~EJUfli'ULL 'U'U'llflilfl LL t.l'U'll'Uf'UiJ1J 1fl. '11 m!Utl1 L UUft1'i'Ufl\1181Jtlao'tl'IJ1vl , . , • , " I 

fl111lfl'l1~Xfll111Jtl11xan tl"l::1J1w lxlxl 1J. i1u1u 2 LLCl1 'S:la::~1~1::wh~V1q11tl~oLLa::U.C11t.l'i::t w 

M~ I 
' 

C3} ~inlmwLLtt=flfl"l~ ~. . 

L via t \1fl1'l~1L~J\Jtn'l'tlan~uwL tlu 1 tlv11ll'-"iYn1'tl1m'i a1m'lt1fi'Ul'li'lt11Yf~uvi1:hum i li1 
. " 'II 

L l-1iie>-3 t wian1Ytna2.maun1JM1'Wifuii'lnaLflEJ~ 'l 'Ufl1'l'U'1fli'U Wviia 1m11111'iCIL ,J~fl!L~'U LPlU.~::tltj'i'clfl 1 Ltl.:I . ., 
t uti'i'MII~ 'VI~ 1ws~m'i\l::LP1~ama~i1Li:11JMU 

1; i-Hpuni1\l l!M 7 ~w~a ,i::~1fl1'lL91~EJ1J~·wt1L;jmJ1tl'1n tuu~nruv1Wii~uL~1JVl~tl~1JL~1Jvliif!ru.n1 ~, 
~Jilm!Uiri.,.fl.'1.,l.!. ... L'tt'lJ iJ~i'len 'UEJ'-"Jj'n u.a:::tJs!jYlff'lf'l1'1vl'fo\;l".i ]60-0-0 l-1~ti1naLfif.l" 1-u•tb-:iL~lJ an 

, . - ~ . , 4lJ: ·- 4lJ 

~ • ~ 81/ 06 
W"l'tl~'11Vl'Uffl.J1 .. ....... . ...... .. 

wmrn"1JtlmE/. 1 -5-
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~ j 
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·11 1~ ~ I 
. . . 

-

u.~1t1'1i1-:i~ahh1~1i~'il'S lS-15-t~i "r1~a1naLfic.1.:i 1'lJB~'l1 100-200 n-r:JJ~wtl 1'1J-d1.:i~uu."::tl,nc19~~~1~ 
Lns~naviam,L,i~'YL~hJ L'il n ·· · 

- 1l1V1anav1;\'llJ111~~Lfl~EllJLll'tl'\J1vlfl11).Jfl11 1 lJ. L'1'\JcJ""11i1'\J6mn~"tl'\J1vlthz:i.nru 
" . ·, . .. II . ~ • ,J . 

1 U1 Vl~c)c)11i!~~ 1itffi.e.le.l1;fl ht1 fl '\"Ham.1,J~1t1~1'lJV1i!.;i 1 ~U. l1l;UJ H"1vt1'tiurn-mfi~nu m\11irvi-;;i~tll;;·f) 1 lJ " ~ 

' 
nl"iJ,.\;l~f.!1Jfl~1UJ"tU"iZ'11Wl'1tlf1'Ua1Ufl~~fl'l'rVl{nmm,J,ujv\ 4 (\;110) '\lt~8mlnJ1 LlJ 

Lviel'IIBG'IW'1'l,l'Unaiw Vl~tlLtl"i.:!f11'ltl1'1"1::l'hn1'~Ln1::'lh1'\JL~tl'lJL"r11t'tt1'tJtl-3Ltl"l.:lfl1'iLeN Lflml::R"LaanmhW 
\ 

~irTJ'lJ1fltl111l~~ 30-50 '1111. ~iiffi11JLLfflLL'i~1tl~fl 

(4) 1timnlan 
" 

LileJL~~mJVl"!l.l'U ~ rn~mJ~e)£1 u.a1 '1~i.J-!ui.J1.:if1Wil1n~1'.IL ~81 in~1 biL '1~'\!L~'I.J 1~ 1~~ Lvlcl 
. Y ., II 1 

rn1ua11tlEJ'1.:lflam.f\a1t1\J~uu.a::1aJicllJU1 ,nnumhna1Wa.:it1an vtic1t1i.:iwm1n~Lfl;ai.iHilni.La::~nfi,i~fl 
\ \ ••• V V 

ntJnail.i!~1aL =iiein tiLLuu L~ail,.r:1t1tln 1-rnn 1fiu\1~an~~flun~~L ilau'11na11 U8fl'11nil1::wh.:in1~tl\'ln bivu 

AU,.,~BUJLflL~,~~fi1Lilum~tlan'!At:u··i~7Jn f\1UflnU1UA1EJL'Yiat1a~n'Ufl1~tlflL4U1::litlYt1'1::ft8'lJ~,~1ntl1~u 
~ . ~ ~ · -

1(,IEJL'nVIW1u.e.imJ"mJ~L1W'!Jt)tJk1'U'Utlfl'!JeW~'IJtJ'l.lL~ ., ,, 
(5) n~ftu.ainYl . .. . 

Lf\'Hfl1'l,J::~a-t~u.ai'm!t1na1 w-viiJ~fl \11 iL1il~'lf L~\J Lf\ 1fl,atjuu.1s LO\EJ01"S\J~m~EJ~~ ~fl 

~~n,-s't~il,i'!i.huuJa fl aati1f ~i11'fflfu.a~m-sti~n-da111.l<ui.i,..,1nYCu'l1iu ~\J\}n 1. i,n'-1 ilmili'i,JaL tl1Jf!{~ 

fl'l11 . m'l~u.a-rn~1,1zvi1 \,J,i~rr:~!~~ 1.if.ii~a1i.11~'1L~tJ 1.-i 1~L,H Ii. 
,:,. (6) 1::a:::~i11ft,LtJ·,mT£ ., ., li 
,¥ rn1vluvh1::fi· ,L u-ufl-1~ 1\fli.:iu..i-rh~tlu. 'ln'Oa~m~vhL lti'.ia~ if\a,:i::1 '!l'l::a::L 1ini~u.~L.i t111 . ~ . . ' 

'M~W'1fl-..J'Utl.:liuq,mT'Itl~nu.~a~tl (,.h~ll10J 6 ~fi£Ju) LPltl~~L~1ltu-ii1~q~tJui~ufiLilBuvtq"ctfl,f\11'1: il~ 
' : . i 

~~auvtqf'l~n'leJU"tl~H"tfl;j (R1-Si-:)~ 1) : 
it 

'H1~m.&U'"JU\l1t1~ . . 
~-'llf.l.lfl t\tlUff9l1tliU 

wmnru.U1.1)11Ef 1 --0-
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- ,-. 

7 ··· 

... ,~vu 
'S"ttJgi::,aa~ 

u l fl . n:w. ii.fl. UUI. YUi. il.v. n.fl. fl.fl. n.a. fl.fl. YU.I. ll.fl. 

1. ~TI1~«uii -
2. lil~EllJ:U~lvltJrn'Stl~n~u bi 

" 
3. lil~EJ1Jf)'11 bi/ti'4\.11ftf1a, biu.~~ 

I 

i1LUlJf11'SUM 
'II 

4.fl~aauu.i\~a;~u~lw~ . 

q~ma 
.. 

r.ltl ~;;~'N IUI~ ~ " LU\~ .. ... ., ., ., ., 
~ . -.. , ... 

mn • V1tffl LfJ v fl wu wuvLuv~ 11au{a1.u11m ~nnlil (2556) 

5) mth::JJ1Wfh t 'ti~1a t 'Un1-s~-uvJ~'U~:u1nn11\'11LviiieNLL i 
V 

n1i~f'l'1'5'l,n.JtJ'5~1J1ruti11<tt'~1t11-umi~uxi~u~-;nnn1'5i'l1L ~ifo-3 tl-:it111rufi11 'tllil1eJL i1o-3,i°'IJ H 

,h::1J1ru 38,000 tnvv'l ~ LflEJvi~~fl'~'l 1~a1-1a-:ith 1i,ha t '\Jn1"J~'IJ'WL ~i'.ia-3ii~1'U111'U'EN'U~'\i'Vl tluiwum'VIEJ 
. ,. " 

(LLri-tflaa) ~,nfl LL'U~L\Juthtf~hui~il 

l'h 1-u'~1c11-umTt.li'tH.'l:n'Vii{'\J~ 

- ri1 t-u'1;ha 11.1m~1ijvl'\nna1hl1.1.azvi"!!R'11l~'U • 
f'i,t-u~v'lum1tl~nMt1W 

13,000 u1w'l ~ 

3,500 u1w'l ~ 
500 u1wl~ 

- f'iil-u~1a'tum1tl,·l~i'mfl~'Ub.i~aafl1zazL·un 10 i) 20,000 ,.nwl~ 

lii11afl~tln-sru u.az~'U') 1,000 u1vi/l.1 

G'i-:iu miiv1G1-s1-:i'l.J,J-s ~111rurh 1ilil1t11 urn-s~'IJ'tjt1.~zi.J i°l.li.Jl~l:W 1'Vitu~im viii ti~ 'lJ1 z1J 1 ru 

ri11-5~1mi1t1'3~'\JH\l-s::111ru 18,000 ·u1vi/l~ 

6) ~fl~U,th~~nrrmr1L\1i'i8~1.Li 
roe~- .. l .r .J -., f O 4 ~. l,,G 9' .., ~ .J 

f11~u ~ uu'HWY1Yffl1mfl1U'\ffl-:!~1'U01ffl1LWJ8-:iLL1 i.m.Jfrrllffl8ftmt8-:ifl'\JM1Yffl'Uffil.aZ~f\1') . •' .., . . . 
"11Ll1iia-:i1Wvia:m'Ni11'1un~WE1fmifl1'lfl1LO~a:11h-:it!Mil (M'nirii 2 ~ 1 ii-mm 3) . . . . . . 

n1,iu,j'li'l4il i (il;i 1-3) n1-s~uljail1Y1i-uvt1.u'ti1~1.L')t1~:a3i.it11Lil'Ufl1'~\J'1niu~'1tl 

-nia1J1 o'Un1-si1L~ila-1vn~i,~~fllt1::1umrn 11ia11n'Ufi1Luu01_,iJ,fl~t,lWU3nw,14-it-uailii.i~i ·.u.a~· 
w . w . . . . . . -

~1Llffli)~':i8'\JTfUiTli"l')'3fl1~'5tEJZ 10 11. viu~,111.mh,~,::a~ 50 11. '11fl'Vl1~U1a1li1'5f.U~ 

1.~~ln'Vi1L'VlilB-3 r,,u'Vif1LVlth:i (Buffer Zone 7 H) LLa~A'u'Vi1t1uLLa~~izu1frJ1 i-:i11mi~~~ 

., • ~ 83/106 -rt.rj&0,l-nrllJVIU1 •.••• - •••• _ ••.. 

.J ,-iJ 't:"r ,.-1 

il-nl'UI .... -"'-,,,._._~. -·-··-···-······-······· · 

wmrnuw,h;s 1 
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- . . -

! 
i 

iu~i.h:::l.J1W 58.25 h n1 'l~tl f : ;'i'U'GUJ'~"1~tu1'11 n~'<ti6hlv1tlan tlVL~lJ "j')2Jf)\J wvi'a~a-uvl-l'i'U "1 f'ln1'l~"')'l1" 
., , 'lJ " 

111 El L 'Ui'Umfl'i-:lfl1'S 
., t I ., t,, 1,1 t., I 

f11~~'Uvhb~vi 2 (uvi 4-6) m1vhrrfl 'Uti1--iu":::~hLil'Uf' 1'fU6lfl~\ihliui!u 1(;\-W'Uvi~1UflT:i"rh 
~ . \I 'U 

Lv1i'h:i-l vi·H::vi'um11J'J-lth:::inru 360-320 lJ.(·rnn.) u":::~uvi'l-ffmm~u'l 'i1ll~t.1vitl'S:::lJ1ru 39.751~ l~v,~(;\ 

WUruJ\l:::Laelfl\l1f1WU6Wviii8~~1fl1'fic)v) 1~m 'U'tb-:i~ 1 mtlim 
\ 1 : ·, " 

n1"1~ufj,i·H~ 3 {ij~ 7-10) n11~u-.flu'!b.:ii1'1~fi1Lijum'itl~niuWiuuu1~~~1un1-s\ii1 

L\1iia-:i ~'S:::~'Ufl11lJ\1-:itl1:::1J1ru ~'20-280 :U.('S'Vlfl.) i'UviLn\J08-:iLllacJfl~'U ,'U~Ln\Jflcl-:iu;i h~1l.ii;u '11t!n-:i1u 

U1'UWOA'U-:l1'U ~:::h-:iLnui~m::: i. ,j~ 'fl ;'Jfl1'S~'U'WY1t1~tl1:::1nw 31 :zs 1 ~ 1~EJ'l1UvlitJtfuh1::L~elfl'11mtu.ihl 
1 .. . V 1 , 

~iir!m1fl1'i'i c)vJ lv1m U'!l1'3~ 1 l.i1tl~n-rti81J~~~ u.ai-u w~tl'1n 1-n 'Ufl1'S~'U~'tb-:ivl~1w.n t ,,;L \l~t:yL~h.J Lfl~8tj 

La11a LLa~\ii1n,"l~iniu'in MlJ L \ililt>-:i Lfl'i-3 fl1"> 1~~tli''U'1fl1Yi'tltl'U'IJ11L miiH'!ltl'3 Lfl'i'3011 t iija' n-ctwttlael~l1 El 
V • . ' . . 

lu~1m.uia.:i1f'll-3m'iiith~1J1ru 23 L~ (3\Jii 4) t-a'~tn.1'5:::1nwtum'iwtUu1th=i1J1w 414,000 t11vi L'Uthu 

'lJfl,nh1inv1:::nelu,i1'U?'U 5 Utl 'Vl1fl1'.i~'Ulj1~c1tl1'tJaf11''t'l'lJ8tJ'U81 iii'1'n<t;w:::tlG'l811.tltl~1V!~tJ 1 i-s1~orn i 
tb:::~'tlUn1'.iLm~m'i :'Uvti.hlin,if, a'U"l1lJt!'i:::1J1ru 4.25 H 1~th~111w1utnni9ll'U1~1,nu 76,500 tJ1") . 

l 

M11i-1ii 2 ~unum-s~YlL ldii:>-~&31 fl'i~n1'i LU'l:::f'i1 t f ~hv t 1.mTiiulj'l.uLLfi~~1b-ru . V . 

. ' ,\1U.mJ~ 

1 
~ .. ., • Cil 

'nUVlnUn1''i'Yl1LVlllcH 10 1J. 

~.~ttuli,ui1n~ . . 
1."l1fl.tfl ft8UffYlffl-iu 

~ 1 

Ji .. 
'WUfl 

wutfui . 
13.2 1~'b.ililtl~Wl'l~fltl~I.A1J i11Jt1U 503,500 

s hii~aui\mJ,11nm7a1-s1,1maluiftm"1fl,~rm 
LW i,,h in u;men eeen'N simu 1.U1::iwn 
m~ftipJfl\l LW mf!LLNn M1.ttfl-s-1m1 
Yi1u1-sw1~~m,~uTll iJ~u~·htJ~nwu.ill7,iilfl 1,i 

11 .. • 

u.a1iiaM'S1n1'S'Stlflfl1£1a~ i'l11J1'Stli•Ui"l LflL :h . . 

LLa::L~;'ll~1iLM 'l,\'ii 1,~wi~nii-nimfiu 

~wwlnt1Jt11~'Lu 
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,!, d 

~uth:-;1ncu 
ti~ vl1U,._,'U~ 

Yf'U'YI 
wumi 

(1:i) . 
(\J1Vl) 

2 
~ ~ t,J • Q 

W\JY!L1tJn1'SYl1L\.1lJv~'S::f.J:: 50 l. . ,l1l!U.'I.J1 20 1 'nW'U5LlJ1'i'.iiY~'S1 f11'S'St),t(;!1~'1~U.i'l::L.J~t\JL~\J L\;1 . " ., 760,000 

. " Uihm.l~n v.ia11~~V4'11flq11~u L'liu ~cy,u.~n a1ma 

-s111~flu.aflu~n1it~\l1i1~~hw1 
" " " 

L\1l'1~tuL~UL~~ilUL'1lJr) 
., " 

3 ~\J~~1l,jijn~ f1'S'SlJ01'Sl'11L l1ii~~~TU~PI 25 tiwufuJ~iitJvl'S1f11'S'Stl~i;\1'-J'1~U.'1tL.J~t\JL~Uhl . " ., 950,000 

Lmla (Buffer Zone 7 L'S) :A'uih.1~ntu~\J U°;i111,Jr1n Ytfa1J~~V.'llflallfl\l L'U'U ~W1U.~n 
" • w 

• f .. X m" 'Vl1\I\J~i;\t~'S::\11tl'U1 'S11JQ~,.1l\'l 'fjflijf.1 -s1~Lmfl~~n'litun~~u1w1 
.,j 

l\iL~'YLR'U1'i~8~1.ffll£l il\l"l 

4 ~u;ifuuu 1eiV11~i1uiifllflt1U'1~fl~th\J 19 L 'ttWUtfbj;iiiefl'S1 fl T'S'S £lflvl 1EJ\i~U.az L '1~qj Li1'\.J 1i;i 722,000 
., 

fl1'Sl11L 'Vliia~vhzitJf'l1111'1~ 360-340 lti'~111Ufln Yi1tli.Jl1~Yi"!lf'lr.-ll~'U L'll'IJ 'Vltll1U.~fl .. " • w ., . . 
-s111~~~LU\MUW~n\1'1.un~~~1u1n cl ITT" 4 11.(-mn.) LU\t:vnm ~at1t:1lJ1 

WL~~t11'1iia~uu.1v 

5 ~uiifuuu1~'Yl1~i1u~~MZ1U880~~1U 18.2 1.1i'W'Ul5W~ii8Pl'l101'l'S£lflf11tlfl~~azL'll~tyl,"\J1M . .. 693,500 

o cs d .., · 
5 'tfi'fi111,Jan Yifa:1J~~vt"tlf'la11~u Liiu ,,rnhu.r.Jn fl1 ':i'Vl1 L 'Vl:IJel~'Vl'SZ ~tJf'l11:IJ\1~ 340-330 .., . ~ 

:JJ.('S'Vln.) ~::ifum-iii,aa~, ~'lll~~~~~u'biii~nlil~~.u1n 

1iL'1~ty~u~~ntjLffl.la 

6 M-iyuu'lt1'11~tl1Uiit'lflZ1UfJ-aniirhu 2.5 'l"-' iw ..... ., - - t 1YNq ~s,i,1n1,,a11R1a~~Lm=Lcnqiulv R 95,000 

01,,i11,'Milt:1~ii,::fit11'111JJ\1~ 330-320 ' 1~fi1mJ~n wiaJJl~ilc"llf'lfll.l~u 1,,i,u 'Mty1LLrJo 

:IJ.(,'Vlfl.) 'S1:IJ~~~~aiu~tjan\1t'Un~~~1w1 " ~ ~ 

1iL'1~ty1.Mu1'1;iotjw11£J 

7 ~;tfuuu 1nm~fl1imt1t1::iusan~~hu 2.5 t ,jhiuqwi\iia91,101,1aflf11fJ~~IU\= L ~~qiLi;\J ti;i 95,000 

-... n11vhL l1ihl~~b=ttuft1111~~ 320-310 \~iiJJ1i.Ji1n Yii'alli~'ft'llflilllftU L'l!U 'M(Y1LLr.ln . . . 
t ., wd lWtl~ , ~ , 

JJ.(nin.) ,111mtJLmfN~n'b . - u,n.mW11A11 

1i1.,i~m~u1vi~ofiu,1Ja 
"' " ' 

1'i,i i,, , Li;\l1J"illl'), 

"='? : ·:! . lfl f\6\Jflflffl-vu 

UJtJ1111U1A/mEI 1 
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wuifw v11u.mi~ 
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8 ~uvliuuu1~'Vl1~~,u~~~::1uaan~~1u 3.5 . 1f~ut1~~na~~1n1~~a~~1aa~u.a~ . " 133,000 

f1'l ~ -,,i W,-'lii B~vh::; vltJ rl 111.1a ~ 3)0-300 ., 1. "l~f\JL~'IJ hi 1~~lJ7'U'1f1 'i,{c)l.J~~Yl"llrl"l.J~'U L '!!1.J 
V 1J ' 

l.J .('SVlfl.) i,,ru1LL~fl 'S11J~~vlU"v11.Jbj~tJ" fl 1-rlurm~Ui-'l 
" ,., \f \J 

1'U'li1~~1w, 1~L"l~ty~u1~~aci~l.JB . ., 

9 lu;\-iuu'UL6l\'11~~1U'1rlPIZ1'u~ilnvl~hu 3.5 tf~u~,~~~a~-s1n1~~a~,i1a~~L1.a:: 133,000 

nTH11L viih1~vh::fi'Uf'l1111~~ 300-290 L~~tyL~\J1PILftfii.ntmn Ylim.t~~'lff'lf!l.JiU L'UU " . 
l.J.('SVlfl.) i,,ru1u~n -s11JJ~~1.rn~uUJvi-Jan1itum-s~uw 

u 'U "' \J 

1'U'!i1~~1uin1iL"~tuL~u1~~aci~l.JB 
V ,i 

10 ~u~iuuu1f'l'Vl1~~,u~~"::1uaan~~,~ 21.75 1i~uq1~~ni"'S1f11'S"Sa~"1a~~ua:: 826,500 . .. ..; .., ( ) 01'S\'11LV1118~'S::f'I\Jfl111l~~ 280 11. 'W\O. L,J,tyLlu1't'tftihrn.J~n Y1im.i~,iq11~u LW 

MLn'Une,m..li!isn;iu ~viLntJne.:iLd h~ Vl(Y1w.Jn -s111l~~LLa:uwvl~n1itum~U'(i 

b.imi a1unnu u1uwnf'ltmu h~1.nu ~f;iq 1u1b~vi~'Ml1 ti1.,1~iy~u1Pl~atj~11a 

-s::1.ufl ua::tlfoamw,n.1LV1ii-i,~• i.~vH . 
./lt1tl-s::111w 1um-s~LLaamYi'ql.JI. Vliia./1 23 

H 1.i'.Ju1.~u 414,000 u1n tuihi."ll~tieln 

f1::nau,hu1u 5 tis tli'uam-w'!lautie'l.i 

aa1uan~w::v1tlatJ~J1f.lLLa:: 1m-ui.Ji::1a'll'IJ 
V 

nu11~{}11urn·.iLfliivl'S 1~EJ1-if~t,~J<,i::mrutu 

. . rn~m.iafi'oM::nau s tia ~t.:vi<;11J 4.25 ... . 

\; LU1mVlUL-a,_, 76,500 \JW . 

- • - ., .... '81' ~ "8116iunm M (2556) . ""1. IJflllfHB .ti 8 . ·;_ . . 
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' ,~f: 
. i'il 

. :~ 

2. n1~ifli~ntl~\'l'U~'U\i,: i'l~Q1l'l'11L'MiliHLL~ J 
' ... :· ,;''.' .. .. • ' i ,. . • ·, 

~5mh~Y11ttu~,,i~~o-1 · : h.~~'VluY!ttlll~uvi'11nm1l11L viiia-rn ~ L Yim i'.h.1'1utl,~lJ,ru 1 um~: 
V ,, ~ W · .. • . 

~1Liim1u~u~~'U~~1nn1'il'i1L u. ~ ·u.a~an1wu.1~imJ1ttL'll~tb~VJ.1uu~ ~111trnm1tt~1~'U 1-rl. ~. 
'U •, .. ,i ' : : • { ~ 

LLtJu.:i1urn-s~uw~uvilil1nn1·n11
1
; · LL cj n1viu~L 'U1JL~au 1 "ilth:mau fl1'S L ~'U"l:ltiu-s1t1~1un1-s1 LFi-s1:::l-i : 

.. :-,_ 4 !. . ~ . '· 

tJam:rnuii.:iLL1vi~ell.l EIA LflaiiLLu :i , ~1-s~flm'lL~una~im.:iil · · · 
. . ! r. ~ • . 

1) n11iflLfl'UL~1Jfl8·U'llJ[ ~!1 . i::' · , · . . 
, L ·tH I ' ' ' 

( 1) L ~1'/JB-:1 lf"l-s-:in11tJ · 8N~fl'111 Llu~u1hz1.nru~11:u,hu1u 1 ~~·rn1'11~ n1Vl'IJ~ 1 ULLt.ium-s~-urt 
; : :, . V 

lu~,11nm-svh L Vl~8~U. "j L U'W 1 u (;l 1lJL~8'W 1 ;ilJ1~) m-silv~ f)l.JLLa~Um'tlilruvr1~~u.1~ clelllth~n el'U n1'SL ~'U'lle)tJ 
, . I v ' 

'i18'31U EIA 'Utl~Lfil~'3fl1'S . ' . 

. •l, , , (2) i1u1uL~uvithL~-iri~'Yl'Ulil:::fi~1u1n,'Uvi1ft1.:im1 LflaLL~'Ufl1'S\'11L\1ih:i-i L1J'1i1-i1:::cJ~L1'11 10 u 
lil~Ufl1L i,ha 1-um-s~1J~lu;i~~1Jn.'~11ii1LV1i'.ie1-iluvlth~:u1ru 129.25 1 ~ .. L U'lJL~1J'lJ1~:u1ru 4,911,500 u1vi 

~u<tj~il-q111.,,,ii,Nan 231~ Ltlu~~f-J1::lJ1ru 414,000 'U1"1 LLa:::~ulj;ruvitiafl'ni;i:::nau 4.25 H Ltl'IJL~11 
t, • . . ., ., ~. 

U'j~2J1W 76,500 tl1'VI 'j')1Jff1JruU~~'SflllJ~i~l111fl 156.51-i LUUL~1Jthz1nru 5,402,000 U1'Yl n1'S'U~l111 
' _ .. ,, 1 

n~-.s,uh1~::sa "l Ufl1'j"Wl'U8fflN::fl-s-s11m1111a,iui11iut~ihJ1::-u111uiiLtlut1flflfl111auilnL 'U'W1'l111 -·•,-n ,r 11 . • I 

'1vlfl1'lfltl,3\t}lJfl-3f1~1'l L +1s 1 'IXLnv1~·{:~'U~Vl1':i~i,Jfl1'Sflel.:J'\llUelfi1-:i 1 tlf~ 1au.at:"111l1':it:l\j11 'lJt i'f. iLn~'lh~ 1EJ"!l~ 

~-3aflu.a::LiJ1Jfi':i':i:U :/ I " . 
(3) t llL'1fliJGJiiGu1~11 Lfla t -iilv'{flfla,.,~amh~Rfla v11i.i;1a~ai.h~'VITi.nJ~':i LLa::iHiefl'l1i.i 

~ t t, s ~ :• 1 0 4 I 4 .... ,.J . ~ ~ 
1tn-:iUl1J11 "fl8,3~'U~1J~Y1'U'V1~1flt\);l'S'Vl1L\,1lli),3LL ':in \,1'S8fl1l.l\1flflLflW'fl'Vlfl'SlJ~P1"11l1fl':i':ilJ'W'lJj1tlU.fl::fl1';i 

l I . . . 

L ltUiNU. ~ n1\11JflL Yia t 'UL iJu\llioi0~t un1,u~\11':iLluna-3VJ1JU.at'S1a~1uuan1'Sfi1L ilu,31u t ,X,,,,i,la'31u;\ 
..J ., 

Lflm,m,m'S1'U 

(4) 1mhL~'lJ-:l'Uth~1WL"U'1il~"ltlL'UL;jtl1JLL"ifll-ffl~,:nn1"i'tJatt'Y1v'l\h::'Vl1'UVPl':i ua~~1LU1Jfl'.';j 

'Vlml~LL 'Sfl'1'U(l-:liiuqfla1~t1,~m1J1Jfl'S \11n,i'11J1ttL~'lJ 'WL 'W&m8M801'lfl1LU'lm'lJv1111~1Jfl1'jil'lJYjif 'lJvi , . 
'1'lflfl'mn~iilfl'lfflfflL1lWfitlv--tJmaLLfi~-trNL1a11n'111riM'TI~'MflWLfflJWliJ1l1L1leffl8 

2) fl'l'itmrl'iLWflil4l1'U . ., .. . 

(1) L ~1'08-3 lA-s-:in11,i~~t1.:ith L~u1u1nn 8-l\'l u 1 'U'1ty11Gu1A112.n t i,h L u'U m 1~u~iiu Yifl11.1 

u.&.1u~1um1iuniu;i1i11nm'jn1L~iia-lLL"iLt1~~1ai'.lvi~a'j1EJ•tb~L1(11 n1wut1L{JuLia'IJ1'!lu.uu"11EJn1~B'¾'lJ1fl 
V t ,I • 

.., i 919'1 0-
u,zmU\Ji;t'j 1fi~ff"lll11Ml 

' - . 
':l. 'l1tJ.1f1 fl6ll1"1'1·' ' •·, ! 

~ 'W:!": ~- ~-::z: ~ . u 91/106 

;'• ___________________ _ 
----=-------T 
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......, 

li) ... ,. 
I : J ' 

I j ; f 

·; !1 _; . . 
·., 

:.J. .' ., 

(2) 1~11c1.:i1uc.if!fl i~ t_;~u1,t'U7n7':i~'U~~'W~~1nm·ahLV11JeM~~u.a:::amt.1:::v11.:ini,L~t.1'lleN 
' • •~ • I fJ I/ 

n B-ll'J'I..I 1 ~r1ru:::m,l.J n7'll.J1fl'll'Uai:~ · · ~5!'1.lB~ lr1,-l n1 ,vi;y ~~~~'U ua:::1-1ru:::vi1.:i1u~~~ 1l.Jm, ~1 L U'\N1U'llil~ 

mN'VlUL ihm11~1nil1.Ji1~1n01~vi vii'.li>~u. 'iiicM m:..m ~~1vtm111~1.J\11'U~"'::m~ L Vli'.l a~u. iwntJ'Vl ntl ri BJ 
, " . : ·! " a , : 

• I t • . , • T I i 

'U1L'11Jtl,10.:J1'U 1~'VllJ1E.1'31'UviLn f\1 f tl~'Vl,1\J\;11lJ"tt1.:JL 1a1vi~1'Vltivl 1 -n tu1au1 'tll.J1vl, nl,Uel.:JO'ULLa:::u.nl.1 

~am~'Vlu~-:iu.1~~t11J'tle1-:i1f'l1~n,, · · L · 

• • ~3) • ,,~,~~a~R,f iiR11~~·~·"~•tJ~~ tJ~!MLll1J•1~;!i"t~~~1nn1,_>i" ~~a•~ -i : ~ 
a u~filav-:i nu-um Vl'1~,.:ivi'lv'll,utllf LL.~u .. :nu 1vr~n11Lill.l 1 vr,ivi'Yl1ui;.iun1,~u~-r.'UV1,11 flfl1'S'Vl1 L 'Vll.Jel-:JLL ,uutJ 

hui v.i'a1i.:iuth:::l.J1tumHVJ'U~ai~R~8~nu a-:i hlfil ru:::vi1-:i1u~v1;i1lJm ~~1L ilu-:i1u'tlt1-:i na~ VJ'UL vie n1,~'U~ 

lu~'11nm~vi1L'Vlij~1,1,~ill;;i1-srint\.ifn'W~~'U'l1eltJrie1u~1Lii'Utn~ 
. ; 

. , 
.• , _. i' ' ., : , · -

( 4) i,rnwhL 'U'Uf11'S~'U°tjvh~vi~ 1f1f11'Svi1L 'Vlije)-l LL i ~~,iihJ~1l.JU.t:,J1J.:J1'UU.a1 ~-:Jfil-:iih~u.:iutl,:::11~ ~ 

LVl~6cl~L'U06'1~'ULl1'1-:ilJ£ltJLU"l-ml~-~~1'UvnlJ~'l~~H~1lJl.iel'UL'lliJ1~mnnl~n'UU.it~LUlL'Yle.Jiln-S::'Ylua-i~,vl~ 

~~ . .. ,. 
3) 01111ll~1'UNll t. 

L ~1'll8.:J Lfl'l-ifl1'l~8~l1fJ..:J'l'Ui:'lt:'11'U~'Yl1.:Jn1'l L1'U'IJ8-lnt1..:ivru~-ulji1J~~1n n1"S\'11 L VliieNU. 'j ~ I El 

i1 L 1J1Uty,i61J1fl1';i U.1J'U Lth'litllit.r\m 1'fi1E.l.:J1'Ut.Ja n1,~1Jlji'U~"11 nn1,'Vi1L ~iiB..:iu. ~•tra..:i Lfl'l.:J fl1'H\~~ ~ 
' ..,; "' " ' .; • 1!"'1 "' 1 -11 "' !At .:. JI 'lll'IJ'l EJ'31'U'VILflEJ"l"IJS..:i'Vl~1u "1'1!l'H"l,Jl 'l a1vtfl1'111'U~ 'l 1. 'IJL..:iau '!l1.11,i,n,,1Ja..:in'Uu.a:: u.n 1. 111:.ian~::Vl\J a~u 1,i~ol.l , , il 

'l.18..:JLfll.:Jfl1'l . 

3. n11n1wf.l"trilttwutfw'i ;ia 1. fih\1iun1~u\'4M;i1nn1ni1Lwiil~LL1 
• . V 

I'. 
1) -uilt111a,nw(bni'l~ ·i .. : 

111,flflLliaflffll1j"bi tiioo11nu'l,1w~>hmnJ~noiwiL~a111~1»,i\, ilamw,il~f'i 
i:i1u011lhL 'llliiWIJJ1LLa'l -wuqbjr ihin'1" ni..:iMa..:i I. iJu-wutfuj~fl'UU.il..:JlftLtl'U881'1ii I. U'UWl.lifu.jia-ia,.~JJ 

LLfl~Ltl'U'W'Uifujviiifl112J'1clvlflaat Nuan1wY11J~L~:JLU'l~,1J~~elL~8'1flU~'Uiflfl.1-1m1112J-X-:ivc'tlfl~lJ~1J,j 

-s1v~:::Lavmis-1m'li~~enliutfuiJ,i~ti~;~1tJ~n il~-:iil · • 
If t S, I I t, 

(1) 'fflJ6W\1iJ'1iiulftiJ u.a~Ltl'Un'Wtfujiiiifl11lJi:'lel~R~8..:Jf1\.1'1.fl1'WYi1JfiL~3.ILLfl::'Vi'UV1i8Lifo;~~'U 
t ., l· JII 

fuJl1tl'l,.:Jfl1'l Li1~"11fl'1t11ml1 b1l1Ju~L1wifu~fl1~n21 nrl11 li11 ~u;itht>~».1111t1viii-n1-sw uilh~ ~ fu 
. - ~u,1-n~... . · ··: · 

fl.,"L~ •• ~ ..... 1wt1,J1 wviii"Uu,~1 'VIW~aatJ'till'tla'U~i;l,:Jmffi)t)EJ~E.I . . : 
M 1J .. ~ .... ,,.... i i\' 'l. '"llV.lfl f}t)\Jff~'i ;' ... • I " 

l; , 
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,h~1½'t1'W'U~'Vl* P'IJL~1J~tl1111tl~~\1~~'11'jfl.11'11flflltl.1'11l~L~~tyL~i.J:i;!L~~'\J~'\J~L~ij'u~ 

~t1.:im1~.:i&111~ 1\lnTWil~WL~'U 1,i\ .• ilt;t~L111 i1JJ~viviihh'U1'Ul.J1n w~vi~em 111'U';itEJt"''U ijm':iu.vt~iu.il~ 
" i ~ 'I ~ 

mh.:i11~L 11 a11JTrnn~rni111,~a:a~~ruL~U L(;l t '\J~uih~lJ 1.~~1EJ LLl:'l~f11l.J1~'1Vl1na1w'-IJ6Vl~El?l1~1':iC'I 
i .. .., . ' 

L'l•n~ititfo~1l~ mvi i1tl1 an lJ~ i~tlf1 t'-u1-u1~ EJlJ'i:1'\J u.~~~'U'Uf) Ltl'Ui'U ' . . . . 
~ I/ . I,, l • 

(2) Yf"l:lftq11iiu L'\J'li;~~L~lJ~ti'tleNn1'SW'\J~ ,l~U1Yt'ljfl~lJ~'UlJ1U~fl'U~L1WYt'\Jm11m•111i.hrn~'VIU1 
. . . ., . 

L 'Viii cl~ 1flEJLU'Vt1ttJ~L 1 W'VIU 1 L m°ic)~4U'\JU'\J 111 ~ V.tl'Ucl~ Otifn';i'tlta\ni~'Vla1 ~"tlcl~~'U 1~ LLri v'l-iifil~lJ~'U\h~ IJ1'Vl 
.. :. - . . 

'Vlty1 mYI lilty7wJn LU\tlt'Ufl'lZ~f\-~1~1J'l 

nT~i~'Vl1rn\'1nu.iwL~e1tl1111tJam!w1'11nm1i~,elLLa~L~uanb.i1u~u~t11::'Vl1'Uui;i1111 
. " '' ,., ,., . 

~~ ·h11ntJnuifu!filfi'11nm1~n~1~1"i1'1f11r1a'U1l.Ja·rtJ~~fl111.:i~ 3 
" ' ),4," , , · 

91111~~ 3 '!!'Ufl"tl8'3'W'IJ~m~~~~;i,1,nm-si1Lmiel~U.ci 

o V .. ... .!'I iim!Ulfnafli ... ~ nru 11iJS'W&y -· :" 118'Nfl 

1 i-ru, Bombox anC(?pS Pierre BOMBACACEAE 

2 an Tectonp grondis Linn. f. VERBENACEAE 

3 11::nan Spond(Ps pinnata (Lf.) Kurz ~ 
., ., I • 

ANACAROIACEAE 4 t)t)a,r\~ Lannea coromandelica (Houtt.) Merr. 

5 mMll Chukrasia velutina Wight & Am MEUACEAE 
! 

6 
... 

LABIATAE flUUtl Wex~ Linn. 
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