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l~ q II 

l'W'l/1-:J~~l'Wl.Jl O'WO.:J'U'il~'U'W 

i!'mf11d111;i1ti'A 1.1llLlflABllll'A1A{ II 
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),I ),I I • V «I V ~ 
ffH'!lJll'JUilln~ J. J1tl.lR.flOU11"11R11U 

I 

<=I 

1J'Yl'YI 1 

0 

1J'Yl'Ul 

l~'0-:J'illf1tt'1-:i~uri'1u ~lfl~i 1.11'.l.lfl. fl'ell-! fffllflil-1 ,~~ll'Wl-! f)'i) mrnf11'.i'l111'11ifo-:i11fnu 

~flffl'Yimrn'lf'W~'ttl-ltjl-1 l~'0~~nnnmrnn'0fff1-:i 1h~'Vlll-!'Ufl'.ilfl'\J~ 30736/16293 nm~ 12 iJ i!ui-:iu~iu~ 
:1,1 I I )/ 

28 ~-:J'Yilfll.J 2560 111;1~~1-!'01~11-!11 27 ~-:J'Yilfll.J 2572 CJf-:lilltll1"-:Jf11)~11'WWlll-!'\J'0-:Jim-:if1nU'01'il0'0itt'1n~ 

r-rnm ~'V11J~'0~ -:Ill 1~~'0:1.Jilltltrnf1 ,~ i-:itl'u Yll-:J 1 fl1-:Jf11H~i'0-:iui)mflllll.Jlflrnl1i1'0-:itiu111;1~11n'h 

H1;1m ~V1u~-:i111~im.J 111;1~m ~~1Pllll\Pl'.i1'ilff'0Ul'.Jfilill'Vl~-:i111~imi i~t11J'01Jl1mt1i-nu11T'Vl 11Jt-:i 1~ui-J 

Q ~ 9,/ QI I 

111;1 ~ f11 '.i fl~ \111 lJ\Pl '.i 1'il ff'01Jl'.jfil fl l'VI ff-:Jll 1~ 1;1'0 :U~-:J f11;111 

1rn~rl1i!n-:i1uu it1mmrn~11HuV1i''Vlt11m1i'.i'.i:U'l11~m1~ 

~ -:Jll1~ i'0 :Ull1;1 ~l1U 1tl-:Jll-! ~I~ tp 'IJ '0'1 Mi' U'Vl'.i lU'YJ f1fl f :i 
'.i 1 ti-:i 1mm t11'.i u iJ u 91 fl 1:1.Jl.Jlfl'.i f11'.i il'0'1 tiu1rn~11 n'i ,i H1;1 m ~'Vlu~ -m 1~~'0:u 1rn~nn ~~fl ll.J 

fl'.i1'ilff'0Ul'.Jfilill'VI~ -m 1~~'0:u i m-:irm'Vi1111i'.lo-:iu'i -nu ~fl ffl'Yi m '.i :U'lf'W ~-nu tju 1~'0~fl ffl'Yi m '.i :un'0 fff 1-:i 

1.h~'Vlll-!'U\11-:i m,i~ 30736/16293 '\J'0-:JMN~'t-HYTU1i1ti~ 1 .11tl.lfl. fl'0l-!fffllfl'l7l-! 11~'11lfll:U:I.Jl\PlrnWlfo-:inu1m~ 

un'i ,i H1;1 m ~'Vlu ~ -m 1~~'0:U 1rn~mfl'.i f11 '.i ~~fl 1:1.Jfl'.i 1'ilff'0U f-m m ~'Vlu~ -:iu 1~~'0:u~nrnu~ i ~t1rl1i! n-:i1u 

u ie.irnmm~11HuV1i''Vlt11m1i'.inJ'l11~1rn~~-:i111~~'0:u fll:U'Yli!-:iifo~ 'Vlff 1009.2/633 1;1-:i1u~ 21 :um1fl:u 255'/ 

1.2 ·nt1t1~A0t1v1 hrHn11 l ~u.1i-:wuu 

1.2.1 tltll'U~~~Htlf 'U'Ulvl'Uel~ 1 fl'l~fll'l 

U'.i~ 'Vl -ll-!'U\11 '.i ll'U -:itlu'J lf1fl'0Viumrn~illJ'U'.i~l'Vlfl' l.Jl\Pl 'J lri-11-l I :50,000 '\!'0-:Jm:Ul!Hl-!~'Vl'Yi -1 j 
'i<J " " 

ri1iu'lt~ L7018 '.i ~11-:i~ 4742 III , IV 1rn~ 4642 I i~t1'0~'.i~l111-:i1~un1~11u1i-:i~ 445-447 fl~1l-!'0'0f1 1m~ 
I I )/ I 

1~un1~11u 1u'01-Jl1 1852-1853 1'11'U'0 cii-:ii-:i'fltj'Yltj'Vi 4 ~1u1;1vhmt1m~ rl1m'0mjff'0~ i-:il1i~fllf1 m'0Ufl'Jl.l 
,, ' ' 

'Wl!l1U'.i~:I.Jllli 156-2- 17 i'i ('.iUl1 l-1) 
" 

f11'jfl :I.Jl-J lfl:IJl'lllfl~l-!~ i m-:i f11 '.i ffl:I.Jl'j t:ll~l-!'Vll-:J i~'0Vl-:J ff~~1f1 i ~t1ii'1~l-!'Vll-:JHltll-!; 'illf1\ll.J 
" 

'0llil'01U'0-:J\Pllf1 l'U\Pll:U'VlN'Yi 1;1 1.:l l1 :I.Jltll1;1'\J 105 ('011il'011:Wff'0~ imm:uti) 1ilm~t1~'Vll-:J'U'.i~l.Jllli 4 nfo1:u\Pl i 

9/ .d 9/ ' 111 9/ ' 9/ QI .cS ,. I Qi ! i !ll 
ll1;1'Jlltlf1'\J1l'V11Jll-!ll:U\1171 !'U ,:IJ'Vll-:J1Jll-!ll:U\1111-1Jl'l-!1.:Jfl~lfltl'U'.i~tl~'Vll-:Ju '.i~:I.Jllli 2 f1 1;11:I.Jfl'.i 'illf1'l-!'l-! 'lJ 
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,rwf11a,11$1tii1 'i.111J.lA.MJllilflff!'lfi1 

- ri'uiirfl'H011 

1.htmuuci,~ 30794/15994 

,htmuum~ 30672/15261 

LJ U1t 't11'U'UCl1~ 28202/14896 

- U1tf11'U'UCl1~ 30745/15502 

f.!l hai:1.Hh.1t1eHim'3n11 

gl /1.1111.LA./H • I 



,, ,, ' • .., q .., .., 

tlU'tUIT1UIJ1nOI 1, 11fJ.lfl.ll8UITOlffl•U 

' 
1.2.2 f)l'j~l!U'W-:.ll'W 1 ~t1f11,u-ue.-:J 1 fl'j,:jf)l'j 

t:::t.e::I O ~ 

1 fi tn 'i 'Yll I 'IUHl-3 

fll'j'YJlrtt iitJ-1117 "' 'I.Jf.J~ "1'1'11 fl'j'j lJ'lfU~'tt'U tju l~tlf.J~ ffl'tt fl'j'jl.)f)t) flf 1-3 i ~tin m :i'.itJ-!'1111J ~"tlfl 
' ., 

tll~ i m-Jfll'l"I fll'l l~'Ul1'u'11m~tl-J'il:::¢i11'U'Ufll'l~~~11fo1J1J'U'U'U'U ,~ (Benching method) i~t1fl1Hl~'illf11J'Ucl-l 
., . . I , 

~ 1-ivif tJ lJ nu'\J t11t1vhrvi 'Vllrtt i'l -31 iJ hwrnu 'Yi 1m iJv-3111 'tt u tl~ ffl'H m rn'lf"W~'tt'UiJu 1~t1t1 \P'lffl'H m rn riv fl f 1-3 
q "' q 

i~t1'il~¢ill'U'Ufll'l'\Jtlltlfl11l.Jf11 -3'\Jtl-J'Hti 1 Bench mt11~'U'Htilll1:Wt1-31iJ~1l.Jviff1'11-3"f1ft'':ii fl11:Ufl-311~" ~,f 'U 
"' "' 

'tttill'tt:Wtl-J 11_iitt\)'-31fi'U IO ll.J~'j fl11l.Jf111-3'\Jtl-311~":::,1'un11-31iJtitJtlf111 IO ll.J~'l fl11l.J'lf'U'ttti1,1''U'U'U ,~ 
. I "" i ., !ii !ii .,. (Bench Slope) IJ'l::mw 80 tl-lft'l tl-3 90 tl-lft'l ~tlfl11J~l.Jf111l.J"1~'lf'U"J'~'l'11tl (Overall slope) '\Jtl-l'H'Ull'ttl.Jtl-3 

1litfl'Uf)11 45 tm'l'l 

11,1 ,., .,. 

fll'i 'l11YIQ'i~l1Jvl 

nl':i1'li'1~t,p~1il~i~t1-37t-A~WJ'Ulrtt:Wtl-3 iJ':i ~ntJu~1t1 fll':ii~t1'U'U nl':ii~ i'll~ 1~m.H'irnmvi 
,l "'i i!ll lq <> O <> !l/ < ,/ 

'Vl'U'Vl ~ti 'lf'ltll'il1~':i~1J1J t~~ ':i tl"f1 (Hydraulic crawler drill) 'Vllfll'll'ill::':i':i~IU~ '\J'Ul~lff'U~l'Uft''Utlf1"1-3'.H'il1:: 
j ~ ~ ~ 

3 '61 1~Q'l~lil~ri1u~i~1ilu · Primer fit! ~m::1il~'lf'U~ 1~'\..111l11Pl (Dynamite) 'H1tlV11"'lf'U (Emulsion) 1rn:: 

11niJ1"Vh~1 ff1'11'.i1J Column Charge ii~mrn:u imwt1:u1u1~rn~ff:1.JtlllJ'U~l'lrn (AN-FO) '0~':il'ff1'U 94 : 6 1~t1 
" 111mfo 

fll':i i i1~ Q':i~I D~l~tl-31'\..l~~~II 1 'tt'Uf.J~ ffl'H f1'.i':i lJ'lf'U ~'tt'U tj'U 
' ., ' .cl ~ d -=:, fJ/ 

m tJ mm rn 'IJ m t1vi u 'Vl m 11w 'Hu 1 
d i 9/d ,l_ ,d i/ ,d o ,<::!t QJ ,<::!t 9/ 

1'11 lJ tl-3 'H lJ 'Vl 'U 'V1 ':i 11J f111-3'Vl tl 'V1 ffl JJ l':i ti 'U llfl 'Hl-31,) 1~11 U U'\J Ulfl" tl'U ~ 1 ti" lJ (Air track) tu1iJ'Yi7-31'1-11~ 'il~ 

o Q ,::,, Q QJ Q I di 9,/ c:$ .cf Q Q 

~ll'U'Ufllrncl~ ml.lJ1l11uunr rn1~1::1u~ (Pattern of drilling) 1~Q':i ::11J~fl1'U'Vl 'lflU'U Primer flt! ~m::1m1 

'lf'U~,~'\..11,ml (Dynamite) 'H1 vii lT"i 'U (Emulsion) llcl~UniJlvh~l,J-3'H1~ri1-1 (Delay) ff1'11 '.i'lJ Column Charge 

1i~mltll.J imut1l.J
1
lu1~rn mmJ1lT'U~ICJrn (AN-FO) t)~'jlft'1'U 94: 6 i~t1J1m!n 

I I 

tn'illVl-311':i 

'tt'U l my~ ~ft\PI 1 ~•'il 1 f)fll':i'Vlll'H i'.iti-3 "[ ~ flfll':i ':i ~I 'U~~ii'IJ 'Ul~'Vltll'H :I.Jl~ 

rl1i1Jm n 1~ 'il :: 'Vlt1t1t1rl11~t1-31 ~m t1t1'UIPlmrnn 1 iJ'Yl1fllrnf!dt1v~ h-311J'ttu 'lltl-3tt1-ittu ri1u ~lflfl 1.110.1t1. 
q q 

., ' 
fltl'U ff~ f t1iu (U'il'il'U'U n1tf-3¢i11uu fllrnf 1-31 H iiJ"Hu) tJdiu1'\J\P'l~'U'ViiJ':i ~'V11'UU1P1rn111w m-3~1uvir1 

q "' 

~::1u~m11wvn1iJiJnmw soo ll.J~'j .. 
nn1~ll,1um'in1m1hH 
1iJiin n i ~J 1 i um ':i 'YI 11 'H i'.lv.:.i 1-wt1.:.i111P'iii m':i i ~J 1u ~m :U\P'I 1 mff'U YI 7-3'111~ v.:.i i 'Ut'\J \P'lt 'H i'.lv.:.111 ~ 

I ' I 'JI 'JI 'JI 

l~t1i1t1-3 fl'U f)l 'j ~-3 m ~ 'il 1 fl'\Jtl-3 ~'U cl~tltl-3 'Vi1nfl;i'U \Pl l:UI ff'U 'Vll-3'\J'U ri .:.JI 'VllU 'U 1 fl fl'il ~ u fl'Vl 'j lJ'U l'lJ'U tl'U 'U cl f) '.i .:.i 
q q "' 

1'1-1'151-l~Hl'U'lf:U'lf'U 1~t1i ttuf! J l'Vlf11'U tlf111'U 1'1-i~ii rhm f) 
q • q 

I 

1.2.3 

rl'nllw ~m':i H~ "'trniviu 1 m-3m':iiJ':i~ nt11J~1t1if u~1il~'Yl1mi'Jv-3 ~1~1Jnv-31iJ~t1n~'U tivin 

~~f)tl'U ~IOtlf)tl-3117 rl1tl'n,rn, 1t1i tJ -1i'-1 b-i i~M'U iHCJ/tllJ h-11nu1~Q'l :: l'Ufl 1tlmi'u 
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llH'tlllfJll9ltlvl 'i. J)IJ.lf1.f1Dllll'vl1fl,ill 

' ' 
0 "" .:!I "" "" 3/ 

1.3 Uf-.J'Wfll'i~l!'WUfll'i!'Vfe)(,l~(,lUJ(,l'j'J'\)t\'e)'UflWflll'HY-:.un~irnti 
'll 

fll'.i ~ 1 l'W 'W fll'.i ~\Pl \91 llJ \Pl '.i ,.HHYcl'lJfJW fill'!~ -m 1\Pl-a'cl lJ flllJl'.i Gil U-:J i ii-:i tl 
m1 v1n mrn'lJ m1 tl i}1mv1 n.1 m v11 m1 ffo-:i t1ium:::u n"l 'IJ r-rn fl1::: nu i-:i 111Y1 !le ii 1~rrv11 -:i 

'lJlli'Vl~ U1 f)'l:I H1:::Yi1 f)l'.i \Pl'.i 1'il irnrnrn ::: '.i 1'1.J '.i 1ll'li' cll.Jcl fll'.i D Ollil\Pl llJ lJ l\Pl '.i fll '.iif cl-:i tl'Wllcl:::U tfl 'U i:-m m :::'Vl1J 

~ -:iu 1~-a'cllJ \Pl 1micl'W i 'U'\Jcl-:Jlll\Plrn11 ~rl111'W \Pl H Vl!cl1J.J'-:im'WclUt!Jl11Uc1:::Qtlff1rn i'Wm1tlo'lJ1i 1P1c1cl\Pl'il'W 

lff'WclU'W:::ll'W1'Vll-:JUtfl'Uuc1:::~11 "" um'.i ~cl itl 

' 
"' "' ii fll 1 YI YI 1" YI 11 mm 'lJ fJ OUll 'VHH! 11 YI irn ii 

\Pl 11'il ffcl'lJfJfl! fill'! R-:iu 1\Pl icl" 'l t! ~ l'WfJW fl ll'lcll fmri 'Wm '.i tn mfl fl 17lJI~ 111c1:::viflY11-:ic1" 1:::irn na-:i 

m-:ii'W ff:::rvfo'W fJWflWnl1 1:1t :::fJllifll.Vl~'W Vlf cl~.J-:iff1tlf.lc1fll'.i\Pl:1'il1~11.IT t1'lJl'vit1'lJtl'lJlJ1\Pl'.ijl'W~f1ll1'W\Pl 

.0. .0. i/ d o d 

\PlllJlJ1\Pl'.ifll'.i\Pl\Pl\PlllJ\Pl'.i1'ilffcl1!~f.Uflll'lff-'.lll1~'1cllJ'Vlfl111'W\Pl (\Pll'.il-:J'Vl 1- ) 

fll"l iYl'tll'.i1£1.:Jl'W 'Vll-'.l'lJl li 'Vl~m f)'l:l l'il ::: ~\Pl'Vll'.i lfNl'Wf-lcl fll'.i tlo'lJ1i\PlllJlJ1\Pl '.i f11'.i i!cl-:i tl'W 

uc1 :::11tfl'U f-lclfl'.i ::: 'Vl'lJ~ -:iu1~-a'cllJ uc1 ::: fll'.i~\Pl\PlllJ\Pl'.i 1'ilffcl'lJfJWflll'l~-'.lll1\Pl-a'cllJ ~l'W1'W 2 flr-:i iu 1viml llff'Wcl 

I O QI QI .0. _.J. 'JI l ~ 'i 
\Plclfll'W n-:i l'W 'W 1am t111c1:::uf.l'W 1vw1 m 1i'.i rn'lf11P111c1::: ff-:Jll 1\Pl c1cl1J m llQ\Pl m11 m rnl'l'W jl'W11c1:::m11111J0-:im 

, d d jJ 1/J j/-=- • II)_ I 
IH'l:::'11'W1tl-:Jl'UYllfltl1'1Jtl-'.l 1\Pl'YHll'.if.UWltl l1J 

rlrn f 'lJllf-l'W n 11 ~ 11-w 'W-:Jl'W ~ \Pl\Pl 11J1P111'il ffcl'lJfJW fl ll'l~ -:iu 1\Pl-a'cllJ l'W '.i ::: a ::: ~ 11-w 'W m1i1-:iil 

Vl . fl . 2564 'Ucl-:J 1fl1-:im1111 "cl-rn 'j 'tt'W 'fJ\Pl flll1 m rn'lf'W~tt'W ~'W 1vimJ1P1 m11 mm nti fff 1-:i tl1 ::: 'Vll'W U\Pl 1 m'\J~ 

30736/ I 6293 'Ucl-:Jttl-:Jlfo fl1'W ~ltl~ 1.11tl.lfl . flcl'W ff1Plf fl'J7'W Uff~-:i i 1l'W\Pl l '.i 1-'.l ~ I -2 
q 
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nmJ11ii111;i 1nr;i 'J. J w.m. f!Bllir11Jfoi11 

,=t - 1 ~ t:\ C: " 
\lll'H~'YI 1-1 u1111 urn:::rnt1Y1\llUJlJl\ll'ifll'i\llYl\llUJ\ll'i1'1fftl1JtJW.fll'V'lff ~111Yltltl)J 

'I.le~ Ym~m1 i w11i'.ie~U':i'HU~\llff1'11tn'i)J'lfl!v1'ttu~u 1~e~\llff1'11fl'i'i)Jflflff,H . ' ... I V .c_i i/ iJ f O CV .ct. Q.,I QJ 

u'i:::Yll't.nJ\ll'ilft'll'YI 30736/16293 'lltl~111~11Uff1U Ulflvl 1.1ltl.lfl. fltll.ltT\ll'ifl'tiU 
' . 

I 

"i l fl tll "ivrr:n:,-j vi 

1. f} QUI lfHl lfl 11'1 

., .. 
2. ,::vi 'UlfffJ.:j 

., .. 
3. u-1-:inun::m0u 

w 

4. f)tlUllfi'UlN'l~'U 

6. t)t.lUll~'U 

0 "' .. 

lll'U'J'U 3 fftll'U fltl 

1. h-:i h ii'.i'U'IJt1-:i..r1-:i,Ymh'U ~,ti~ 

1. 'JllJ.lfl . fltl'Uff~i'fl'M'U 
0 QI ,le,. ~ 

2. ffl'Uf) r ,;j'",,,'Ufl'J 
,Irv e,. 0 I 

3. t;l'Ull'Vi~'U l ll~ 'tJ llfltllllJfftl~ 

u-:i'l'l i v:f11n 

~l'U'J'U i np1il ~ti 

t. h-:i1i( u'1Jt1 <i111-:n1mhu~,ti~ 
I 

1.11 lfl.fltl'Uff~ffl'M'U 
0 Q.I ,le:,. ~ 

2. ffl'Uf) ,;jCJJ'l'f'\.ifl'J 

d' J. ~ 0 1 

3. t;l'Ull'l'j?lJ'Ulll~ tlllfltllllJfftl~ 

U-:i'l'lf~~llf) 
o j • d 4 

lll'U'J'U 2 fffll'U fltl 

- Total Suspended Particulates 

- PM-JO 
<l ~ 

- fl'JllJL'i'Jllcl::'l'lfl''l'll-:icllJ 

- Leq. 24 hr 

- Lmax 

- Peak Particle Velocity 

l. '1Jtl1JIIU'1 -:i1h::'l'll'Utl'~rn1-:i~1'U - Frequency 

'Ylfl'~ :: 5•rnr:1n 'i::'111 7-:imin'l'l~~,i - Peak Displacement 

511'1:i: 6 

2. 'Vi'i::li ·l l'J~tltl'tt1Jtl'J 
V 

l:)tllfll'Vi 'n~'J~'U ~l'U'J'U 3 fffll'U fltl 
I. Ut1in~:;f)tJ'U'IJtJ,;j 1flHfll'i "1J2" 

2. Ut1in~:; f) tJ'U'IJtJ,;j 1m-:if1Ti "1J3" 
ii .d ,::: 

3. 'l'!'Jtl~ t lfltl'U~~'l'l I 

f ~ o d.o!i 

1:Jtllfll'Vi 1 ~~'U lll'U'J'U 2 fffll'U fltl 
I t A 1.d jl QI 

I . 1Jtl'U 'U'U iM'i l'l;Jt)'i'l'IJ,!'l'l 41Jl'U1-:i 
d O I d I 

~::im.1'U mut1'l'llff1t1c11~ 'li-:it1~ 

- Peak Vector Sum 

- Air Pressure 

- fl'JllJl,'.i'Uf)rnlm::~,-:i 

- mlJltll'IJtJ,;jll~-:ill'IJ'J'Ucltltl 

- mmt11'1Jt1-:i11~-:ic1:: mt1 

- fl'JllJ'lj'U 

- mmru'limvl~ 

- mmtum~m'JlJ 

- m11.11;'.l'U nrn1m::~1-:i 

- mlJltu'UMll~,;jll'IJ'J'UmW 

- mlJltll'IJtJ,;jll~,;jcl:;mtJ 

i/ .ci. rv d d ii 
m-:i~1'U'l'lfl'~t1u~ milt1-:im'Wt1'1Jt1-:i - m11Jm t ~1-:i 

1m-:itm - fl'JllJ~'U 

2. ut1J1i'Uu1nrurl1i!nir-:i'lJ'tt'U~'J - mlJ1tll9/'11'Vl~ 

I - mlJltlll'n~f)'i'JlJ 

.e. .ld~ 'JI 4 o 
- 1J 'H'Jtu'Vi'U'l'llll~'l'l'Ull'nlJtJ,;jlJ1'U'J'U 2 - ffl'i'l'l'l,A 

- ~-:in:: n' 

t d d 
2 m-:i til 1ilunm 3 

1'u~t11~t1-:i1w1h-:i .. 
l~tl'UlJ.fl.-0.'Vi. 1m:; 

~.fl.-'Vi.tl. 

t d d 
2 flH/il 1ilunn1 3 

f'W~tll~tJ-:i1'u.Ji1-:i .. 
l~tl'UlJ.fl.-0 .'Vi . 11'1:: 

~.fl.-'Vi.a. 

lJ .fl .-n .'Vi. 1m ::~.fl.­

'Vi.t1. 

lJ.fl .-0.'Vi. llclt~.fl .-

lJ .fl.-n :w. 1m::~.i'l .­

'Vi.t1. 

lJ.fl.-0.'Vi. 11'1::~.fl.­
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' <=! 

UYl'YI 3 

ifmf111n11i11,1'111. 11ll.ltl.118110'11111i'II 

~ -ft9191 m9111;i.r'elu~wmV1i ~11191 D fl IJ 

I 

'I.J~'l:l'Vl t:1J~-:i lg'WtTHl'Wtrl'irvi' f'lti'Wimrn'W~ i 1t1\91 M~11U'Wnl'S~\91\917:1Jfln,1ffti'I.Jf'ltufll'V'l 
I • 

~ -:iu 1\91 ci'ti:IJ l 'W -s ~ v~ ~11U'W fm 1m -:im-sV11miJti-:iui;:,'W 'fJ\91 ffTnm rn'liu \91;:,'W~'W 1~tl'eJflfl1'11m -s:IJ ritifff 1-:i 

ll-s ~'Vl l'W'IJ\91-SU'l'II~ 30736/ 1 :{93 •Jti-:iJ1-:i11'Wri'1'Wilt1\91 1 .11V.lfl.fltl'Wffflffli'W 1rltl1'W~ 25-28 fJ:IJflli'W'li 

Ji .. I 'j/ QI q d ,Q QI d 

2564 'lf.:J1J'S~fltl'I.J\911Vf11'S 'S1~1\91fjtu.f11 'V'l tl lf111"1' t'U'I.J'S'SV1f111"1' fl'Jl:IJl'S'JU~~'Vl!"f'VlN~:IJ 'S~\91'\Jtff V;J 

unt'Wff~l'Yl'el'W rirum'V'lJ 1 1 1"1~fJ rum'V'l~'W mm1mY1 ,J~~m-s~\91\917:IJ\91-S11lfftl'I.Jfl rum'V'l~ -:im\91ci'tJ:IJ '1~~ -:it 

3.1 

3.1.1 

m 1~11 ii 1 iii ow 1 v-1en m fl hm 11 mm fl · 
q 

0 ... 

fll1vllA'U'Ufll ';i 

'1.J~'l:l'l'l l:IJ~;j lg'W l1'Stl'Wl"''Wl,f fltl'W'~~U'Vl'W; iln\91 Vllf11'Sfl'S11l1\91fjtlH11'V'ltllf11!"fl'Wm'Stllf11!"f 

m:1Jnl'\1'W \91:IJlfl-Sil'W 1 \91 vri1 .. NlH f'ltu ~ mrnm-s ~ .:iu 1\91 ci'tJ:1Juli-:i'li1~ 1 \91fJii~'lfu~,1-s1,11\91u~~1f'li tJ.:iiJ tl~ H' 

l'Wfll'Sfl'j'J,11\91 \91M\91,J'U1li l'Sl~'I.J~i1tJl'.Jl;j~;j~t)'1,Jrl 

1) fll'Hll'S1il1 ~'l-rn ;;,·;J tJ-311ll (TSP) . 
Vllf11'Sl~'IJ/ i'1tlV1.:J 1\91 t1H'1f'litJ-:i1~m11tJ VH'lfU\91UH~\91\1'.:J (High Volume Air Sampler) ~\91 

Q./ I 'j/ QI a'n J I d 1 q 'j/ d 
\911tltll;Jtllf11!"f\911Vtl\91'Slfll'S ,\91tllf11!"f 40-60 t1f1'1.Jl!"ff111\91\91tl'Ul'Vl m'Wm ~\91 1llmtl-:i tVUf11 (G lass Fiber) lfl'I.J 

'P11'eJl'.Jl;Jl~'Wl1'11 24 il 1m ~·rl I 'P11tltJ l ;J fll'S~\91~.:Jlfl1tMl~'I.J'P11tltJl;J~tl sl~\91~.:JlJ\1'.:i1llfl~'W~'W 1.5-6.0 l:IJ\91-S 

1 \91 v~\91~~-:i1f11 tJ-:iltJ-:itJ~l 'W~ 1 ~ -:i 'lliii ~ -:illt1 nfff 1-:i'\1~ tltllf'l 7-S \1' -:i,J'.:i i11m ~\91111 m tJ-:i '1 lli-:i'l17~~~ 1-:i'lltJ-:i 

J 1'11 U nri ti'UU~~'\1 ~;jl~ 'IJ i -rnv1.:i I~ tl'\1 1,i 1'11U fl'II tl.:J ~'W ~~ tltl.:J'I.J'W m~\91111 m tl.:J u~~mll1:IJ 1\91 -si'Jtitll.:J 

tllf11!"f~ 'eJlli '113.Jiiu~~f111:1J ~ 1J 1m ~l'W uci'1 ~-:i'll ,J rni! fl'II tl.:J ~'W ~~ tl tJ-:i1rn~ili :1J 1,1 -s tllf11!"ft llri1t11ru m~ 1 

TS P l'W'11'U1Vil~~flf:IJ~tlt1f1 li'ffll \91-S (mg/m
3
) \911:IJ:IJ1\91'Sjl'W1li1lm 7~'tt US.EPA 802 

2) f11 'S i;) 'S1il ~1ihrn~M-3'11'1flvUan (PM-10) . 
'Vllfll'Sl~'I.J beiv,-:i l\91t1H'1f11tl-:i1~m11tJtJl;Jtllf11!"f'lfU\91UH~\91\l';j (High Volume PM-10 Air 

Sampler) ~\91tllf11!"f~l'W PM-10 Inlet ~1Vel\91'Slfll'S~\91tllf11!"f 40 ~f1'1.Jl!"ffl~\91\91tl'W l li ~l'Wfl'S~\911llfl'Stl;J~V111llf1 

f1Tfl'V191 (Quartz) l~'I.J'P11tlV1 ~'Wnm 24i11:IJ-:i \91tl l 'P11tlV 7-:i fll'S~\91J.:im1tJ-:il~'I.J'P11tlV1-:i~tl-:i~\91l-:i 1J\1'-:i 

,11n~'W~'W 1.5-6.0 l:IJ\91-S l\91V~~~i-:i1f'liti-:i~fo-:itJ~l'W~ici-:i '1ilii~-:i,J~nffh:i'l1~tltllfll'S\1'.:J'U-:i 'l11m~\91111mtJ-:i 

'1 ll J-:im ~~1911-:i '11 tl .:ill 7'11 ,r nritJ'WU~ ~'\1 ~-:i1~'1.J i 1ti ti, -:i 1 ~ tJ'111tl 7'11 U fl'II ti.:i ~'Wm: tl tJ-:i'I.J 'Wm ~ m11 m ti-:i u~~m 

ili:1J1mi 1tJv1-:imm!"f~tl ru · nil11~~ f117:1J~'Wmm~ ·1u uci'1~-:i'll ,,i 1'111! fl'll ti.:JN'W~~ tltl.:JU~~ilim,1-s m m!"f'l ,J 
q -u "" q 

fll'W1tu mm :IJ ltu N'W ~~ eltl -3 ~'W 1\91 l~fl, 'W'l1th vii ~~flf :IJ~ t)fl fl'I.Jl!"ffll:IJ\91-S (mg/m
3
) \91 1:IJ:IJlfl'Sl l'W 1li1lfl'S l~'tt 

• I '1 

US.EPA 076 
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• ~AR'J')q'lAfltllll1Wil101f11lnn1tJ101fllUlt1ti\JLfftH 

t. t11nwltiv1auh:ilajiiu'!l1Hltm011 (0445758E, 1852112 ) 

St u1nwri1una,3sfiiuih (0445861E, 1853125N) 

\J1L'ltll~UIJ~AIU1~1il (0446345E, 1849928N) 

MINII\G t.N\lll!ONMENT CONSl'LTANT 0 ., LTD. 3-2 

--
D -I!] 

,uiittm011 
lhtl11U'UR1ii 30794/15994 

t.htl11U'UA1,i 30672/15261 

lhtY11U'UA1ii 28202/14896 

t.htYl1U'UR'J,i 30745/15502 

l,,3lajiiu'!la'3tA·Hn11 



I . 

»'H,jud1ud11lv11.1w.m.nButr~1Rfu 

lfHJ'l'llf11'.i '.i1'il1'1 l 'W'IJ~ 11t\!~flW111'il~ 1¢i'i''IJN'1fl'.i ~'Vl'IJJ,:n,nrn 3 'ff mil ~'e) cru~ 3-1) 

L 'IJ~11 h:i llJli'W'\J'e),:j 1m.:im'.i (vlfi'1 0445758 '1~1'W'e)'e)fl, 1852112 l'H'U'el) 'elQ'\11.:J'illfl 

~-w~1TI'111i!1111i'.i'el.:i1uvm¢i'1uvitY11t 1'W11n u'.itmtu 500 11J1t'.i 

ti!::/,, :> Q,/ rl.c::t. ~ .c::t. QI QI ~ I I .l d 
2. mn ftT1.m'ff .:iCJJ11'Wm ('Wn'1 0445861 11t1'W'el'elfl, 1853125 m'W'el) 'el~'\17.:J'illfl'W'W'Vl 

1m .:im'.i 1uV11.:i¢i'1-wvifl,it1-w,im~tNm'U 'el 1h~mru 800 tll'1'.i 
.c:t, ,/Q,1 ,c::t, .c:t,QJ 'l/ 1 

3. 'IJ'.i11tl!i;J''WV'WWJ'Wl'il~ ('V'lfl~ 0446345 ~~1'W'e)'e)fl , 1849928 l'HUfl) flQ'\11.:J'ill fl~'W'Vi 

lfl'.i.:Jfll'.ilU'Vll.:J¢i'1-wviflM U'.itlJlt\! 1,8 fll'1!lJ'1'.i 

3.1.2 Ntl m 1A111rJ~ fl Wfll'rm 1 m r1 hm 1 ·nn m ft 
"· 

'il1flN'1f11Wl'.i1'il1~fltufll'W'e)lf11fll'W'IJ'.i'.iV1fllfl lil'W1'W 3 mnil 1rl'el1'W~ 25-28 fllJi1l'lt'Wn 2564 . . 
~NM7'.im1'il1~ L'Wm'.i1.:i~ 3~ 1 1mi'.i1v.:i1'WN'1f11'.iitfl'.i7~l11'WmflN'W1fl~ 2 

V .. V 

1'1.1'1'1Vl11;J1\>l 
TSP 24 hr (mg/ml) PM-10 24 hr (mg/ml) 

25-26/02/64 0.260 0.095 

26-27/02/64 0.258 0.086 

27-28/02/64 0.238 0.082 
>-----------------j----- ----t--------+--------i 

' .. 

.c:t, O QI ,I.::::,. 4 

2. 'IJ'.il1tuffl'Wfl'ff,:jCJJ'\1'Wf11 25-26/02/64 0.1 99 0.073 

26-27/02/64 0.200 0.075 

27-28/02/64 0.208 0.D75 
.c:t, ,I QI .c::t. 

3. 'IJ 'H1tui;)''WV'V'lWJ'Wl'il11 25-26/02/64 0.194 0.D75 

26-27/02/64 0.209 0.076 

27-28/02/64 0.212 0.080 

il lmjl'hl 0.330 0.120 

Ylill 'IJ~'hl'Vl llJ~,:j !g'hll1'.i'el'W!lY'hll'l fl'e)'hl'l/'1!!'V1'W~ lilfl'1 , 2564 

1Jl'1'.i i l'W flrum-w m mfl1-w·u n Vlfllfl L '1vi11,J ,J '.it fllflfltu ~ m '.i llfll'.i ~ .:iu 1'1~'el1J11t-i.:i'lf1~ ., . 
.., d 

~'IJ 'IJ'Vl 24 'W .fl . 2547 
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tfmflltnll91flfl 'J.111J.lfl.A8llll'lli'ni11 

3.1.3 tl1'Ut!-HHll1~11il1~flWill'We>lfllft1U1J1'UJlfllfH~e>'l-Hl'lJill'WUfi 2564 
q q q 

'il1n~rnm'.im1'ili~ rirumvrn1mf'l''h.1m -rn1mf'l'1ui1;1iu~ 25-28 Ql.Jmiun 2564 i1u1u 3 

ffmu 'Vi'I.J17 'I.J1 nru iH illtt'U'\J0;1 ir1'.i;lfl1'.i iiti1 TSP 0tj1ui1;1 0.238-0.260 mglm3 
m,~iiti1 PM-10 eitj 

l'U'lf1;1 0.082-0.095 mglm3
, ~nr.Hl1'Wtlff;IGJJM'U~1 iiti1 TSP 0Ql'U'lf1;1 0.199-0.208 mglm3 

Ui:1 ~i'iti1 PM- IO 

0tj1ui1;1 0.073-0.075 mglm , 'I.J1!1f.l.!i;J''U1li\Pll'U1~'1 iiti1 TSP eitjl'U'lf1;1 0. I 94-0.212 mglm3 
1rn~iiti1 PM- I 0 

eitjl'U'lf1;1 0.075-0.080 mg/m3 
~;1iiti10tjl'UltltuCl1l.J1'1'.ij1'U~f1111'U~ 1rl0,.h~ i:1fl1'.i'1'.i1'ili~~1;iu 1mt1rnviu'l.J 

tirnnru Cl1l.J1'1'.i J l'U rJ tui11'Vitllfl11'f l 'Um'.itl7fl1f'l' i ~ uJ 1 '1 u '1 ll.JU'.i ~ fllf'l'fltu~ mrnm'.i ~ ;11n~l< ell.JU '1-1 ;l'lfl~ ~ 'lJ 'l.J~ 

24 'Vi .fl' . 2547 ~n111u~ri1m~1.J 24 '171 ll.J;j TSP 'lll1nu 0.33 mglm3 
Ui:1 ~ PM-10 'lll1n'U 0.12 mglm3 

(~lelflffl',j 

d d d O QJ I I \Ji d ii ... I g/ ... I ~ ~ _9l QI 

mr1~'U 1 tlVI 3) 'l'J nff m'U VIVI 1 fll'.i m 1'il1~ 11'10m;1 t '.i tl'17l.Jf;fu'.i ~tltl'l.Jtll'.i 'il ~ '10 ;l1Jt)'l.J'1'17l.Jl.J1'1'.i mm 0;1nu1rn~ 

uri'i'll~i:ltl'.i ~Vl'IJ~ 1'UtJtui11'Vitlltl1ft'tlfJ1;11flj ;1r1f ~ 111 tl fll '.i 1vll.Jl.J1'1'.ifl1'.i l'niiU'.i ~~Vllii11'Vil.Jltlt'U l 'lf'U nm v)l.J fll '.i 

o' tJ cl ii gJ 

m u '.i ml 11u m ~mu mm~ vti IJ'H'U 1 ".:I ti'U 1r1'1 mum'l.Jt10;1uj ui:I~ m '.i~ ~mml 11ff'UV11;l'll'Uri ~uj mu 1u'l.J1 mu 

.J .di d g/ 
'Vi'UVI fl',j ;j fll ',j 1tl'U'1'U 

3 .1.4 ,rnJ ~-Hl fll 1 ! tritltJ! 'n tl1J fll 1~11 ii 1 vi fl Will'VUll fll ff 1'hi1J11 tll fll ff 
q q 

'illtl~i;'lfll'j '1'.i 1'ili~ri tufll'Vitlltllf'l'l 'U'rn' '.i tllfl1f'l'l 'U'lf1;1~ ~ l'Ul.Jl'il'U ~ ;j'LJ 'il ~'U 'U (1~ tl'UQl.Ji11i 'Un 2564) 

Mvhfl1H l'.i1'ili~illmtu~'Ui;'l~e)t) ;IJ;l11l.J~ (TSP) Ui:l~lll.Jltu~'Ui;'l~t)t);l'\J'U1~~ltl11 10 il.Jfl'.iel'U (PM- IO) 

\11'U1'U 3 mnu i,i'un 'l.J111ru h-:i illtt'U'\Jt);I ir1Hfl1'.i 'l.J1nruri1i!t1mGJJM'U~1 Ui:l~ 'l.J1nrueyuvi\Pll'U1i'1 (1-i'-:i 

'11'.il;I~ 3-2 1rn~ri.J~ 3-2) ir tJVl 'l.J11 'l'Jtlf'if-:i1rn~J-:i 2 IPi''lfu~vi1fl1'.i'1'.i1'ilf~ijfi7tJQl'UltltuCl1l.J1'1'.ij1'UrJtui11'Vl 

mmf'l'1um'.i mmf'l' i~vJ1 t'l.l'11mh~ mf'l'r1ru~mrnm '.i~-:i1n~l<ti l.Ju1-1;1'1f1~ ~'LI'l.J ~ 24 'Vi.fl'. 2547 'l'Jtlffmu 

~vi1m'.i'1'.i111-r~ ~;111'(1'~;11ir1~u11V11;1~u'.i~n0'1.Jm'.i Muij'l.J1i'11l.Jm'1'.i m'.i~ 'l~n111u~ 'l ·foci1;11r1j-:ir1r~ 1~0 

'lll1111n~~i:lm ~Vl'l.J~tl'l[l.J'lf'U;l'UrJtuill'Vltlltllf'l' Ui:l~~tl;IUijmi1vll.J1~l.J'1ll.J~Vl1;1'1.J1iiVl~llitl1l1~;1U1~lle1l.J 

~9/o o gJ gJ ii .:9 cl I d oQJq q9/9J d .Ji ~QJd 
1~ !11 fl1 U'U~'U1l.J1Ui:11 l'U '\J l ;l~ 'U l'Vielltl'U fll ',ji:l~lll.Jltu N'UVl'il ~ltl~'\J'U t'U0'U1fl'1 t11'Utlt1Vlff~ 9/;IVll;l'rn''lJVIVI . . 
mnm~-:iu1~l<til.J lli:l~'Vl1;1 lfl'.i;lfl1'j1J~vi1m'.i~~'1l l.Jl~1'.i~-r-:i~i:lfl1'.i'1'.i1'il'J~rJtufll'Vltlltl11'fl'UU~i:l~t]~ tl1i:1 11 

1n~~i:lm~V1'1.Jti'l.J'l[l.J'lf'U 1nl<1fit1;1mntl' timvl v-:i 1~ 1~ ti 'il ~111V11;1i/0;1 tiu1rn~uri"1 'll~ti '1 u 1111n~~" m ~Vl'Un'IJ 

'lfl.J'lf'U 1nl<1fi v;i 1 u '.i ~l-i'rn! tiv~ey~ 
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.., .. .., 
1'Ul1\!111il11>1 

25-28/02/62 

I 5-18/ 10/62 

25-28/02/63 

12-15/10/63 

25-28/02/64 

"' 'Ylill 

'ttilltll'ttllJ 

,l'i,,funu41nA 'J.111J.1t1.f181J1T,t,nfu 

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

) 

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

0.211 - 0.273 0. 173-0.196 0.181 -0.195 0.080 - 0.091 0.064-0.072 0.073 · 0.078 

0.2 19 - 0.231 0.1 79 - 0. I 8 I 0.178 - 0. I 97 0.089 - 0.094 0.086 • 0.087 0.080 - 0.087 

0.204 - 0.275 0. 199 -0.212 0. 182 - 0. I 99 0.079 - 0.092 0.080 - 0.08 I 0.075 -0.079 

0.211 • .224 0.157 -0. 167 0.157 - 0. 163 0.078 - 0.085 0.060 - 0.068 0.062 - 0.068 

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 

0.330 0.120 

'U1,J''Vl 1:i.J~~ t~UlTHJ'l.mlu'l'l r1eiwim1'Vlu~ i1fi~, 2564 

l.Jl~':ijlUfJtlUll'Viellfllfltum 'j f.Jlfllfl 1 ~ 1.1J1 'l ,J ,J'j ~ f11rlrltu ~ n':i':ilJfll'j ~ ~In~ ~ell.J!!l1~'l/l~ 
., .,; 

~'U'U'Vl 24 vrn. 2547 

St. I 

St. 2 

St. 3 

~ o QI tie. d m nt1rn1un'ff ~<aJt1um 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0. 18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.130 
0.120 
0.11 0 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

Total Suspended Particulates (24 hr) 
mg/m3 

mg/m3 

0.273 

t.211 

0.23 1 
! 0.2 19 

0.275 

t204 

0.224 
! 

0.2 11 

{ 260 

0.238 

25 - 28 n:rt . 62 15 - 18 Ill.fl. 62 25 - 28 n:r1 . 63 12 - 15111.fl. 63 25 - 28 n:rt . 64 

J ti~ 3-2 Htfon ti 1JI TIU tJf,.1 '1 fll ';j VI ';i 1 ii 1YltJ tlUl lfH) 1 fllft hm ':i ·m 1 fl Ul 

u111wl1'1hHh.1,it1'1lflHfll'l1wii1'1nHnnJlil'l.ltl'1Uil~'IJ'l,I 

0.09 1 

! 
0.080 

0.094 

! 0.089 

PM-10 (24 hr) 

IJl\lllJ lll ~ 0.120 mg/m3 

0.092 

! 
0.079 

0.085 
! 

0.078 

0.095 

to82 

25 - 28 n:rt. 62 15 - 18 \11.fl. 62 25 - 28 n:rt 63 12 - 15 Ill.fl. 63 25 - 28 n:rt . 64 

JU~ 3-2 (~tl) fl 51'Wlilltl1Jlnt11Jlsl'1fll'lVl'l1il1YltJWill'Wtllflli'l1um1m flli'I 

~11wh.:Jl,H\u,ia'1lm'1fl111u-ii1'1~H1uiJ1;:iuo'1Uili1J'I.I 
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0.33 
0.30 
0.27 
0.24 
0.21 
0. 18 
0. 15 
0. 12 
0,09 

0.06 
0.03 
0.00 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0,070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

Total Suspended Particulates (24 hr) 

mgim' 
IJ11111J l\l = 0.330 mg/m3 

mgtm' 

0.196 

!0173 

25 - 28 n.'l'I. 62 

0. 181 
• 0.119 

15 - 18111.ll. 62 

0.2 12 

ii 199 

25 • 28 n.'l'I. 63 

0.167 
l 

0. 157 

12 · 15111.ll. 63 

0.208 

*o 199 

25 - 28 n.'l'I . 64 

'iU~ 3-2 (~6) fl1nfo~m.J1nt11JHtlfllWl'i1il1vlflW.fll'Vrnlfllflhm'i'iU1flli'I 
~ . 

0.072 

! 
0.064 

25 - 28 n.'l'I. 62 

PM-10 (24 hr) 

1Jl1111Jl\l = 0.120 mg/m3 

0.087 
• 0.086 

15 • 18 91.ll . 62 

I 

0.081 
• 0.080 

25 - 28 n.'l'I . 63 

£068 

0.060 

12 · 15 91 .ll. 63 

0.075 
• 0.013 

25 - 28 n.'l'I. 64 

'iU~ 3-2 (~6) o ·nvJnJ'fornnt11JHt1fll'j9J'j1iJ1vlflW.fll'Vi61fllfl 1'1-m'i'iU1fllfl 
~ . 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

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

Total Suspended Particulates (24 hr) 

mg/m3 

"10l1 ! lU = 0.330 mg/m' 

mg/m3 

0. 195 
1o.181 

0.197 

!o 178 

0. 199 
1

o 182 
0. 163 

• 0.157 

! 
0.2 12 

0.194 

25 - 28 n .'1'1 . 62 15 - 18 \!I .fl. 62 25 - 28 n .'1'1. 63 12 -15 1'1.A. 63 25 - 28 n.'1'1. 64 

JU~ 3-2 (\litl) n·nrl1mt11Jl'nt11JNllfll'iVl'i1il1YltJWill'Wtllfllfthn.J'ntllfllft 

u111WtJU~'W\lll'l,ll~V1,u'li1.:i~~hum;iuo.:iif;i,iuu 

0.078 
! 

0.073 

0.087 

! 0.080 

_PM-10 (24 hr) 

IJl \lllJlU = 0.120 mg/m3 

0.079 
t 
0.075 

0.068 
! 

0.062 

0.080 
! 

0.075 

25 - 28 n.'1'1. 62 15 • 18 1'1.fl. 62 25 - 28 n.'1'1 . 63 12 -15 Ol .fl . 63 25 - 28 n.'1'1 . 64 

JU~ 3-2 (\litl) m1rl1mt11Jl'nt11JHllfll'iVl'i1il1YltJWill'Wtllfllft1uunmmn 

1J111WtJU~'W\lll'l,ll~Vl,U'li1.:i~HlU1.llilUO-IUili1JU 
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,l'mf111n111f111'111. 11ll.lrl.fl91/lffl7fri'II 

0 "" 3.2.1 fll1~l!'W'Wfl ':i 

'Vl7fm'P1':i,'il1flfl.,mfl1tN'P1':i,'il1flfl,7l.Jl~,m,~'Vif'l''Vl7-:icil.J Lflt.Ji11fl1tN'il~'Vl7fmtl'tJvinf17 

m1lJ1~111m::viff'l'll ·HUJmhvi1m 'H~~t11~tJ~1'.rn.1i11".:i 'illni!utl1~1~1~lllifl'llll~tJm•,1tJi)lJfllJ (Wind Rose) 
" 

,. ~ -=- t ..:9 QJ cl ~ 9J 
mm~'U'U'IJ 'tN 1'U'W'0':ifl (The Beaufort Scale of Winds) fl1':i'P1fl'P1.:llfl':i'0 •:nflml:W':i 1llrl~'l'lff'l'll.:lrllJ 'P1'0.:lff.:l'illfl 

" 
~tJ~tJ 6.0-1 o.o lll'P1':i iflt1~fl~i.:i1r11'0.:i~fl.:iflQ1tJ~iri.:i 'hH1~.:i,J~nfff1.:i11~'0'0lfll':i\J'.:l'U.:I ur1~~fl.:ii.:i1u'li1.:i 

iu1rn~ n ft 11~ v1nu fl'U fll':i 'P1 ':i 1 'il 11'1 fJ wmrrn1mff 1 um ':i t11mff 1 vi fl 1 i1 ~u 'Ii '01,! ft e 1-:i ~ .:iu ff fl .:i mill ffmi u 1l 
'IJ'0.:!Nftfl1'j'f1'j1'il1fl iflti'lllfl . 'P1n'il1fl ~hmu 1 mnu ~'0 'U1mu i':i.:i 11ii1tJ'lltl.:I im.:im':i ('rinfl 0445758 

'P1~1'\.Jflflfl , 1852112 mil fl) '0Qi-h.:i'il1nvi'u~1ilfl11tl'1mi'.i'0.:i hl'l'll.:i~1uviff'P1~1iJ'P1fl 'I.J':i~mru 500 11.Jm <i'I.J~ 

3-1) 

3.2.2 
QJ 

Ntlfll1Vl11il1~ 

fl1':i'P1':i1'il1flm1111~1uft~viff'l'll.:lrllJ i1u1u I ffmu Muri 'U1nru h.:i 11ii1u'll'0.:I ir1':i.:lfl1':i 

1u'li1.:i11m1~v1n'Ufll':i'P1':i1'il1flrJll!mvrn1mff1um':it11mff ':i ~1111.:iiu~ 25-28 !Jllmiu'll 2564 ihrnm':i 

'P1':i1'il1flllfffl.:J1lJ'P11':il.:I~ 3-3 fl ru~ 3-3 Uft ~':i lV.:JllJNrlfll':i'P1 ':i 1'il1 fl 1umflNlJ1fl~ 2 
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i!'mfunlJOltlH 1.110,/fl,AfflJll''111li'IJ 

' V .c:t Q./ <f 
~::: 't11H1'1-.1YI 25-28 Qi.1.fll'Y-l'klti 2564 

" 1t.l tii1i~~mnuh lli1 (%) fl'lUJ111llll 

1iimuh-3l,Jiiwue>-llflH1m 

0.4-3.6 mis 

llfl\'IHllll 

N 2.78 

NNE 5.56 

NE 0.00 

ENE 0.00 
-

E 0.00 

ESE 0.00 

SE 1.39 

SSE 6.94 

s 0.00 

SSW I I .I I 

SW 8.33 

WSW 15.28 

w 23.61 

WNW 2.78 

NW 2.78 

NNW 9.72 

nii 90.28 

lllla'-3 '1J (<0.4 mis) 9.72 
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NORTH 

24.1% 

19.3% 

14.5% 

9.64% 

SOUTH 

tfmf11rn11i1KA 1.1W.III.IIBIIIIJl ; ,,;II 

WIND SPEED 
(mis) 

- >= 11 .20 

- 8.50 - 11 .20 

- 5.80 - 8.50 

- 3.60 - 5.80 

1.80 - 3.80 

- 0.40 - 1.80 

Calms: 9.72% 

3.2.3 ti cv d"" 61~ cvd «1 Nafll"il,111il1~fl1lilt11Ua~'flftfll~inJ &'I-U~fl1-UJJJ.fll't'fl-Afi 2564 

'ti1m11111'11,1m11.111111nd11'1"vnrnlJ 3 11..19imrle-m1ntu h.:i 11.ii'tu,ie.:i it1Hfll'l' 1'U'1h.:i11..1~ 

25-28 fJlJtniui' 2564 Ylui1 ri11..11myi~m'11nnl'l'11~11..111n (W) 1~viim11J11111..1'lh.:i o.4-3.6 mts fi,11il1..1!evn~ 
, do QI .i::t ii 

23.61 ,it1.:J'lf1-H'l'l'llfl1'Hl'l'1'11'1 llll~lJlllJn'.:JU'l'iWll~ 9.72 
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3.3 

3.3.1 

il'mf111r1114Jllil 1.111J.lfl.flffl/11'1111flfll 

0 .,. 

fll'j~lthlhlfl \1 

'Ul'Y'\11 hJ~.:J 1Si1 l1'Hl'WlJj''W"1 f1V'Wi'1ll'\!l'W~ i1n~ 'l'llfll':i'Pl':i1'il1~l:::irnihJ.:im~v 24 'IT1 llN 

(Leq. 24 hr) llll:::l ::: irnifo.:i\1.:ii:t~ (Lmax) l~'Wl1lll 3 1'W~m~v.:i '1u'li1.:i~iiflll~ll'U'W.:Jl'W'Plll.J'Ufl~'\JV.:J 

lflHfll':i 1rlv1'W~ 25-28 fJl.J 1-W'Wll 2564 tMH'tflia.:ii'.iv Integrating Sound Level Meter ACO 6236 t~t.1'1'17 

m':im11J1~ l'W'Ul l1tu~m~d 11J::: i~f'Lll}-lllm ::: '\!l'IJ'illfllfft.1.:ii.:i i1u1u 3 i:rmi'l ~.:i1~'W~~1~v1tiu~m11J1~ 

rirum'Vivimrr'1um':i v1mrr v ci-i.:iru~ 3-1) 

St. I 'IJ:i l1tu h.:i !:U'tt'W'\JV.:J lfl':i-:ifll':i 

St. 2 

St. 3 

I 
...s QI r/.:::i,. .Q, 

'IJ'H1tut1 l'W fl'i:Y-:i~l1'Wfl1 
,Q cl QI ,Cl, 

'1J ·11 tufj''Wt.l'Vi\Pll'Wl'il'Pl 

V V ,,S 

3.3.2 Ht1ffl1V111'il1~1~~1Utn.l'1 

'illfll}-lllfll':im.11 ·~m -: irnii'v.:im~v 2~ i11m (Leq. 24 hr) Ull:::':i:::fl'Ulfft.1.:J\1-:l"J'~ (Lmax) l~'W 

nm 3 1'u~m~ti.:i i1inu 3 irm-u 1rlt11u~ 25-28 fJl.J.fll-W'W'li 2564 ii~'1fll':i'Pl':i1'il1'~ 1'W'Pll'n:i~ 3-4 1rn ::: 

':i 1v.:i1'W!}-1'1fmi1m 1:::111um'fl ~u1n~ 2 

.:t v Q.I .:t Ci) ~ a v d 
\>ll'JH'YI 3-4 Ni.lnlWl'J1'il11>1'J:::1>1'1JltnJ~&'Wm'Jtnnlff &'W!l>lfl'WfJilfll'Vi'Wfi 2564 

' ...... ., ' 'J:::~Ulfff.l~ [l1>1<ntUi.1(ltl)) 
"' ... ., 

fff.ll'W'Vll>l'J1'il11>1 1'W'Vll>l'J1il11>1 
Leq. 24 hr Lmax 

25-26/02/64 59.4 96.3 

26-27 /02/64 59.7 96.5 

. 27-28/02/64 60.3 97.0 

ct, 0 QI ,l,e,,. ~ 

2. 'IJ':il1tu1:Yl'Wfl1:Y.:J~l1'Ufl1 25-26/02/64 56.4 89.3 

26-27/02/64 56.7 90.6 

27-28/02/64 S-' I , 90.8 

Q t/01 Q 

3. 'IJ':il1llifj''Wt.l'Vi\Pll'Wl'il'Pl 25-26/02/64 54.7 86.2 

26-27 /02/64 54.9 86.6 

27-28/02/64 55.4 87. 1 
f--------- ------ ~-..L-------+---

i.Jll>I l l'W 70 115 
~--- - ---------- -------''--- - ------'------- -----' 

in~':iJ7m:::~1't.11fft.1.:i hwvi'11-iJ 'U':i ::: fllfl'fltu :::m':il.Jfll':i~.:it11~c\'vl.J1111.:i'!f1~ 'w'IJ'IJ~ 15 'Vi.fl. 2540 

!lll:::l.Jl'Pl':iJl'Wf11'UfJlJ':i:::i'Ulfft.J.:Jltll:::f11ll.JJ'Wi:r:::1vivu1Jlflfll':i'l'll!l1i'.i6.:J'tt'W 'Plll.J'U':i:::mrrm:::'Vl':i1.:J 

'Vli''Vit.1ln':i1i':i 'J l.J'lfl~ll'1:::~.:i1m1c\'vl.J 'U ':i::: fllfl'':i l'lff)'iJ'ill'I-Jl'Ufl'lfl 1'W~ 29 'fi'W1lfll.J 2548 
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!l'mf111n111l1ti'A 'l.11t1.11J.11n11a"',,,;11 

'il1f1Nflfll'J\9l'J :J 'il1m ::; i'l.J!fft1-:im~t1 24 '1111m (Leq. 24 hr) Ufl ::; 'J ::; i'l.J!fft1-:iey-:i-ey~ (Lmax) t~'W 

nm 3 1'W~mte1.:i ,1m'W 3 'ffmu vnr:h 'll1mu h.:i hJ'i'.t'W'IJeJsl 11'1Hfll'J lJftl Leq. 24 hr e1~i'Wi1.:i 59.4-60.3 

t~;l'Ufl(rn) 1rn::;i'Jft1 Lmax eJQiw1b.:i 96.3-97.0 t~;t'I.Jfl(rn), 'll1nrurl7'Wfl'ff.:i'lfi'.t'W~1 lJftl Leq. 24 hr eJQi'W'1b.:i 

56.4-57.0 t~;t'I.Jfl(rn) 1rn::;i'J~1 Lmax eJQiw1b.:i 89.3-90.8 t~;l'I.Jfl(rn), 'll1nruij'WVil'll'W7;'PI lJftl Leq. 24 hr 

e1rliw1b-:i 54. 7-55.4 t~;t'I.Jfl(rn 1rn::; i'Jft1 Lmax e1rliw1b.:i 86.2-87 .1 t~;l'I.Jfl(!el) ~sllJftlelVi'Wtflfil<l1lJ1\9l'J~1'W 
<IJ <IJ 'll <"3 

1::;~rn~v~ 1~vJ11.J 'Pl7:1.J'U1 ::; ml'l'r1ru~m1:1.Jm1~-:iu1~~t1:1.J!!'l-1<i'li1~ 'il.'IJ'l.J~ 15 vrn. 2540 (mrii:-imn~ 3) ~ 

fl1'1-1'W~Mft1'J::;irnat1.:im~t1 24 'lZ'JllJ.:j (Leq. 24 hr) lJft1"llhJtn'W 70 !~;!'I.Jfl (tel) 1rn::;ft1'J::;i'l.J!fftlsl'ff.:i'ff~ " . 
(Lmax) "llitn'W 115 !~;!'1.Jft !el) 1rn::;lJftleJQi'Wlflfil<l1lJ1'Pl'J}l'Wi'll'llfJl.J'J::;i'l.J!fftlslllfl::;m1mZ'Wff::;1vie1'W'il1fl 

fll'J '1'17LVI ii e1 .:i-n'W \917:IJ 'lh ::; mfl'm ::; m 1-:i 'Y17'VW7fl'J'li'J 'J:1.J'li1~1rn::;~ .:itn~ ft eJlJ 'l.h ::; mf!''J 7'lin'il 'il7'4t 'llfl1J 1 1'W~ 

29 'B'W'Jll'llJ 2548 ~fl1l'l'W~ft1'J ::; i'I.Jtff1.Jsl'il1flfll';j 1ll'I.J~lll:l::; ve1t1M'Wi'Wl'll'U 24 '11'11m loi'e1.:i"llltfl'W 70 l~;l'Ul:l(lel) 

1rn::; ft1'J ::; ~'l.J!fft1-:iey.:i-ey~ (Lmax) "llitn'W 115 l~;t'Ufl(W) 'V:)fl'fftl1U~'1'17fll'J¥'111'il1~ 

3.2.4 !1ntl'U!'tltl1JNt'lfll'i~vlvlUJvl'i1il1vl'i~~'U!it1.:.t1u~1.:.t~HlUllli)UO.:.tif il12uu 

'il7f1Nflf11'J'Pl'J1'il1~n:::~'l.Jl~t1.:im~t1 24 '171 LlJsl (Leq. 24 hr) 1rn:::'J:::~'l.J!~t1.:iey.:i-ey~ (Lmax) l~'W 

nm 3 1'W~mte1.:ii'W'1b.:i~N ''WlJl'il'W~slD'il~'I.J'W (l~el'WfJlJ.fll'tfon 2564) '1'11fll'J'Pl'J1'il1~,1'W1'W 3 mnu Mun 

'll1nru h.:i 1ll'H'W'\Jelsl 1m.:im':i 'lJ1nlliff1'Wfl'ff.:i'lf-n'W~1 tlfl:::'I.J1nrui;r'Wvil'll'W1;'PI ('Pll'Jlsl~ 3-5 m1:::ru~ 3-4) 

'Vj'lJ17 'VJfll'lf .:i1rn::;vY.:i 2 ~'l,U~'l'17f111'Pln'il1~i'Jft1e1Qi'Wmru<l1m'Pl1J1m::;~rnfft1.:i hwi1
1hJ 'PlllJ'l.h::;mf!' 

1'1ru:::m'JlJf11'J~.:i1n~fte11Ju1-1.:i'lf1~ ~'I.J'U~ 15 Vj_fl'_ 2540 (ml'IN'Wlfl~ 3) ~flll'l'W~Mft1'J:::~rnfft1.:im~v 24i'11".:i 

(Leq. 24 hr) 1Jft1"lmlllfl'W 7(J !~;!'I.Jfl (tel) llfl ::: ft1'J ::; ~'l.J!fft1-:Jey-:i-ey~ (Lmax) "llitfl'W I I 5 !~;l'I.Jfl(!el) 'l'.jmHnu~ 

'1'17f11'J'Pl'J1'il1~ ~.:iu'ff~.:i i,1'iit'W11 n11m rn f11'JIP17t'W'Wsl7'W'IJeJ-:i 1riHf11'J i 'Wi1.:i~vl1'Wm "llici-:iviflm ::; 'Yl'I.J~l'W 

m11J~.:i'J::: ~'l.J!ff ti-:i~ e1'U111ru 'J1ll 'lf'W lflftt~ v.:iv1'W ~ 1 m .:im':i u~e1rl1.:i 1~ 

I I 
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,:::~'I.JlfftJ-3 [lvlCUl'I.Hl(ltl)] 

' .., "' .., 
Leq. 24 hr 1'\..!YIVl11il1vl 

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

25-28/02/62 58.5 - 59.3 55.6 - 56.2 53.9 - 54.6 95.2 - 96.2 

I 5- 18/1 0/62 58.8 - 59.5 55.8 - 56.4 54.1 - 54.8 95 .5 - 96.4 

25-28/02/63 59.0 - 59.7 56.0 - 56.6 54.3 - 55.0 95.7 - 96.6 

12-15/10/63 59.2 - 59.9 56.2 - 56.8 54.5 - 55.2 95.9 - 96.8 

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

mm~1'\..! 70 

' "' r1m 'l.J11'i'YI 1l.J~.:i 1~t1l:rHnmh.1'Vl flelt1im1V1t1; ,llti~, 2564 

irmj'11d111tl1ti'1111w.111.11e11a111fni11 

Lmax 

St. 2 St. 3 

88.5 - 89.0 85.4- 86.3 

88.7 - 90.2 85.6 - 86.5 

88.9 - 90.4 85.8 - 86.7 

89.1 - 90.6 86.0 - 86.9 

89.3 - 90.8 86.2 - 87.1 

115 

ill911fl'\..! 

'1-U.lltl!'t'il'J 

l.ll~lJl'Ul:::~rnfft1~i~vi1 'hJ ·1h::: nifffltu::: m11Jm1~.:i1n~ii'm.Ju11.:i'l11~ ~tl'u~ 15 vuY. 2540 

3.4 

3.4.1 

St. 1 'l.J1nw in iii-nt1'\Jel.:J im.:im1 

St. 2 

St. 3 

' V CV ,!( 

tn"i~"i1il1v!U"J,Ull!'tl~!'Ylal! 

0 ... 

tn"ivil!l!l!fll'i 

'l.J11'i'YI 1l.J~.:i 1Bu111el t11l!t1'Vl flelt19i'1U'Ylt1~ i1n~ '1'11m1 ~11 1ir1~m.:iit1iY:::1'Viel t1'\Jtu :::~iim1 

n:iii~l'l'Ull'Vliiel.:i'\Jel-:J im.:in 1 1~t1H'1fl1'5.:ii'.iel~l11l'1~m.:iJt1ma'Vielt1 (Seismometer) t'\1'5 lnstantel Model 

_J .:=id ,d cl 1 o, O ,:j 
MiniMate DS-077 'YllJ'\J~f1111Jftl1JUtl'\Je).:Jlmel-:J1Je) '\.!f1ll~l1'il1~fllfl111Jlnel".fllfl (Peak Particle velocity) 

4 ct, 4 \'I gJ:, ' ~ ~ ,Q d J lJl,. I I d '1 ' IQ, fl d' 
'\Jel.:Jfl'1'\.!ftt!ft:!:l'Ylel'\.! i~~.:iu~ 0.254 1J'1'1l1J~l/1'\.!l'YI '\J'\.! tu fllfl111Jf.1 (Frequency) el~ 'U'l/1.:J 1-100 1g1~'1f 

U'1:!:Ul'l~ .:ifom.:iei~ellfl1ff (Microphone) nll'l'U~~l:::~u 140 l~~l'U'1 (lltl'1) 1~t1'1'1lf1l'im1'il1~ 'h1u1ntu~fll~ 

11,1:::Mfrn,mm:::'Yl'lJ~llJlJl 'if11'i''I ~nll'I'\.!~ '17'\.!1'\.,I 2 ftf.'ll'U ~el (~.:iru~ 3-5) 

l. u1n '\Jel'UUU'1.:i1h:::V1l'\.!'IJ~l~lt!viff~:::1'\.!e)elf1 1:::l111.:iminl'I~~~ 5 trn::: 6 ('Vin~ .. ' 
0445758 ~:::1'\.!t")e)f1, 18521 12 l'Vi'Wel) elQ,..;l.:J'illf1"W'UvitU~l'l'Ull'l1iiel-:JLU'Yll.:J~l'\.!viff~:::1t1~ f1 Ul :::1Jltu 500 

llJ~'i . . 
2. 'l.J1nru"l~l:::1i11Pj~eltl'H'\.!f11 (Yin~ 044586 1 ~:::1'\.!elelf1 , 1853 125 ll'l'Wel) eltj111.:J'il lf1"W'Uvi 

im-m1'i1tlV11.:i~1'Uviff~:::1'U~m~t1.:im-w el tl1 :::mru 800 tl.J~'i 
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dB(A) 

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

.59.3 
58.5 

25 - 28 n.'r'i. 62 

59.5 
• 58.8 

15- 18 91,11, 62 

Leq. 24 hr 

..................................... lJWl5J l'IJ .= ... 70.dB(~l._ .................................... . 

59.7 
59.0 

25 - 28 n.'r'i. 63 

_59.9 
59.2 

12 - 15 91.tl, 63 

• 60.3 

59.4 

25 - 28 n.'r'i. 64 

JU~ 3-4 n':l1W11Jforn'tit1rnrnm':lm1i11v1':l~Y11J1nu.:i1il~u 24i1hJ.:i3 1'!-!~61tla.:i 

u~11wi':l~hiihj'lrn.:iifl':l.:im':li'U,l1.:i~~huinil'Uo.:iifoiJii''U 

dB(A) 

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

Lmax 

mmpu = I 15 dB(A) 
................................. .... ........ ... . ............. ... .......... 

96.2 _96.4 J6.6 96.8 97.0 
0

95.9 
. 

95.2 95.5 95.7 96.3 

25 - 28 n.'r'i. 62 15 - 18 91.11 . 62 25 - 28 n.'r'i. 63 12 - 15 91 .11 . 63 25 - 28 n.'r'i. 64 

4u'ti 3-4 (~6) n11vJ1mt11J1'riurn-n,mw1':l1 i11v1':l~Y11J1nu.:iu.:i1Jv1 3 1'U~61tl0.:i 

1J~DO! 1 'J .:i 1,Hh-!'116-3 ifl'J.:jfll'J i'U'H1-3~~l'Ul-llil'U0-3UiliJU'U 
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dB(A) 

70.0 
65.0 
60.0 
55.0 
50.0 
45,0 
40.0 
35,0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

.56.2 
55.6 

25 - 28 fl .'/j. 62 

56.4 
0

55.8 

15 - 18 ?i .11 . 62 

Leq. 24 hr 

··········································"1fl~! 1'1l .= ... 70.dB(A)····· ······· ······· ·· ····················· 

56.6 
0

56.0 

25 - 28 fl.'/j. 63 

_56.8 
56.2 

12 - 15 ~l.11. 63 

57.0 
0

56.4 

25 - 28 fl.'/j. 64 

' ' ' 
J'UTI 3-4 (lliD) fl'J TrJ1mt1mYit1ur-rnm ·Hrrn;i1~'J:::~1J1lh.1 .m:iiit1 24 -ihhM 3 1ulliD1i'iD-:i 

dB(A) 

89.0 
0

88.5 

' ' o V ,! ~ .Q. (\ ' .ct f 4 _Qf' V 

1J , 11tlUYrnflff-:J'3.ft1Ufl1 !\.4'111'1'YIH1U>Jlil'Utl'1Uili21JU 

90.2 
0

88.7 

Lmax 

90.4 
0

88.9 

lJ1911J1U = 11 5 dB(A) 

90.6 90.8 
• 89.1 °89.3 

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 L----+-- ----+-------< 

25 - 28 fl .'/j. 62 15 - 18 >I.fl. 62 25 - 28 fl .'/j . 63 12 - 15 '1.11. 63 

< ' 
O V ,! .c::i, ~ GI I .ct f ~ _Qf V 

ll 1l1tffn Uflff'1'J.rt1Ufl1!U'll1'1'YIH1Ul.Jlil'U0'1Uil11JU 
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dB(A) 

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

dB(A) 

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

.54.6 
53.9 

25 - 28 0.Yt 62 

.86.3 
85.4 

25 - 28 n.'l't. 62 

'>fH>iurhu{1flA 1.1w.1n.nvutrAffl,iu 

54.8 
0

54.1 

15- 181'1.fl.62 

.86.5 
85.6 

l 5- 18Ul.62 

Leq. 24 hr 

• 55.0 
54.3 

25 - 28 n.'l't . 63 

Lmax 

86.7 
85.8 

25 - 28 n.'l't. 63 

. 

lJ1m31u = 70 dB(A) 

.55.2 
54.5 

12 - 15 Ill.fl. 63 

mm31u = 115 dB(A) 

86.9 
0

86.0 

12 - 151'1 .fl . 63 

Ct. du Ct.Gfit41 4_<1fu 
'H1iYl:JUtl'Vi~lflil\il l'U'lr1.:JYIH1U"1il'Uil.:Juilil'UU 

55.4 
"54.7 

25 - 28 n.'l't . 64 

25 - 28 n.'l't . 64 
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e ~ftR"J'l-)1ftLL 'Hiua::Liieu 
. t . 1 ., ., " • ., ' -I 

St. 'll0tlLLull•hJ"Jtf11U\JR"J\J1'1lfl1U'nf1R., Utlr.lfl "JtWl1·nt~lil'11 5 Uflt 6 

(0445758E, 1852112N) 

~.2 ~"Jt ~1~1il00ijufi1 (0445861E, 1853125N) 

--D -I!] 

~ufflm-301"J 

U"Jtf11UUR"J~ 30794/15994 

U"Jt 'l11UUR"J~ 30672/15261 

U"Jt f11UUR"J~ 28202/14896 

tht '111'UUR'i~ 30745/15502 

L'HliHi'll'lliNLfl"J-3011 

d ., cl., • 
~U'tl 3-5 Ui'llilHlilGl~'l~'llilU~-3i'I\H'ftL'tlelU 
u • 
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tl'm)'11i/1111hti'A 1.111J.lfl.fl8IIO'fl1fli'II 

' .., .., ~ 

3.4.2 f-Hl fll 1 vi 'fl ~ 1vl H 1 ~ tY'l-fi;Y~ ! 'YI u l! 

'il1f1N~fl1':i\ol':i'J 'i)'r~u'J-:i if'lH1':::1vhrt.1 irlei1't.!~ 25 fJlJflli't.!'li 2564 oj}-:j'\'11fl1 ':i':i:::til~l1'W 1mi'.ieJ-:j l't.! 

, C!o o cv~lll ~ ~ ii 

'Jn-:jnm 16:50 't.!1Wfl1 '\111 tl1 ':i111':i'J'il'J~r1~'t.!'/:Y't.!'/:Y:::t'l'lel't.! 3 U't.11 r1el . 'llJU't.!'J 'l'lUV-:j (Transverse) U't.!'Ji-:j 

(Vertical) u~::: umv11 (Longit dinal) ~-:j~7':i7-:j~ 3-6 u~:::':i7V.:17't.!N~fl1':i1tm7 ::: 'Hl't.!fl1 r1N't.!'Jf1~ 2 
, 

' ' ,=t, Q,.I Q.J a "i' a. vd 
vll~H'YI 3-6 lltfv ~(,fi;"lt 1~\>l~'Jil'Jvlll':i.:ltf'l-.m:::!'t'lel'I-A'\JtN!m~m·nvit:i'Wffll.flTVft.!'.li 2564 . 

~----------~----------------~-------~----- ·-
Q ... 

<t V V <t V 
'Ylt'l'YINfl'1'U 

ffmum1il1v1 vl'll'Ufl'Dil1vl 
Transverse Vertical Longitudinal 

l. 1Jl 11fll 'IJ'el1Jll'UM'U1~ l'll'U lJ~l fl111Jo 

" fl111Jl '.i1'el'4 fllfl\J' ~")'~ 
.; 

1-1~~l'l 5 mi~ 6 ~ 1f111'1Ji~ 

: Hz 

: mm/sec 

: mm 

33 

0.239 

0.00107 

42 

0.509 

0.00 166 

18 

0.333 

0.00349 

iuvi 25/02/2564 nm 16.50 u. 
1---_ --"----.. ~. -~~--Q-------+------'------'------

fl1 llJ ll1'el'4 fllfll lHHJVM 3 l'lffl'll~ : mm/sec , . · 0:529 
f---------------+-------------·-·-

2. 1Jll1fll'l'n~til~~'eltlll'Ufl1 

iuvi 25/02/2564 mn 16.50 u. 

ll1'16~'el lfllff : dB (L) 100.0 
.; 

1,m 

" fl'lllJ!'i1'el'4 fllfl\J' ~")'~ 

: Hz 

: mm/sec <0.254 <0.254 

: mm 

: mm/sec 

<0.254 

f 
fl l f' 11 \ l 'U~ 

;1,~-1~1'el'4fllfllU~tll,f~ 3 Vlfll'll~ 
--_-------------1---------------

: dB (L) r !IH'el~'el -lfllff 
'--------------'----- --------------'-------------·-

.d. O QI "'9 I QI .i ,:!:I, di Q 
'I-Urnll'l1\lJ t'.ilJ'l17f)lnJ'\.l'Vl f)fl11:::flt1!'11l lJ'iltHl':::1V1el'\m JeJmllJll1tl'4fllfl (Peak Particle Velocity, PPV) 

d I t I ~ ll ~ I 
lJfllfl ·:illfl 0.254 mm/~ 'IJ'W rn 

_I .., ~ ~ ~ .., d 
3.4.3 tYluf.mfll1v1·rrn 1v1u1~trutr~!'Yl6'l-Uvl6UfJiJfll'Vt'l-!fi 2564 

'il1nm1~n'il1~1:'i .:i ifufl::; t'VleJ't.!'il7f1fl1':i':i :::til~r1tl'1mi'.iei.:i'IJ e1.:i 1m.:im1 1rlei1u~ 25 n:J.Jmiui 2564 

(i.:i~7':i1-:j~ 3-6) ;-:j'\111-:j 1ri~ m 11~illmru1~Q':i:::1il~·1h :::mru 108 rn~ni':J.Jl i.:im:::ci1.:i ~~'t.!'J't.! 2 mntl 

mmrn~n'illflr1~'Wif'Wl:Y:::l'Vl cl 't.! l~
0

!'WV-:j I mnw ~el 'lJ~ nru 'IJel'I.Jll'lfonh:::'Vll't.l'IJ\91':i'\117-:jll't.!'Vlfl'\91:::1'\.!elelf) 

I d ,(~\ QI ,Q c:). ~,::f,Q/ QI~ di 
':i:::l1'J1-:jl-flj\91 '\11 5 1rn~ 6 I eN'il1f1N~f11':i\ol':i'J'il'J~'IJe)-:j'IJ':il'Jtu'l"l':i:::li7<pJ~elVl1't.!fn m:::~'IJr111lJ'/:Y't.!l:Y:::1'l'lel't.!!lJel 

r117lJl11eJ'ltfl1r1 (Peak Particle_ Velocity) ilri7'WelVf111 0.254 ii~~llJ~':i/1 't.!7'Vi t-:jLl!'/:Y7lJ1':it1~':i1'ilirnYq.Jq.J1tu 

r1~'t.!~'t.!'cl':::l'viel't.! 'M ~-:j'il7lJ1':it11:Y11lN~ Mi-:j~ 

• 'IJ1DW'llel l r1u a-31.h ~muuv11m .:i&hwriv1v1~1·1 . .mt:in ~~'l'i1Wtt~vi~ s m,::: 6 ;-:jeJ~1-11.:i'il1n 

Ju~1il~1-1tl'1mi'.iei.:i 1tl'V11 -:i1Pi'. 1:Jvirr~:::1u111n tl1 :::mru 500 tlJ\91':i 'l"l'lJ17 mm1t11~ri1m1:J.J111ei'4mr1~-:j-q'~ 

(Peak Particle Velocity) '. frei~i't.!ll't.!'Ji-:j (Vertical) ;.:iiJf17!'t17n'IJ 0.509 ii~~llJ\ol':i /1 'W1fi f11r111lJtl 

(Frequency) iJri11vi1n'lJ 42 1p{~'!f 1rn::: fllf11':i'lli~ (Peak Displacement) iJri11vi1n'IJ 0.00166 ii~~llJ~':i iflviJ 
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11mfuii111.ini'.i '!.1w.m.nB1Jll'911Ri°u 

' d d :, I QI ..::!I, .::!to ~ .c:.:I QI 

l'llf11l:IJL'j "HJ'4flll'l\J•:rey~mHW'Vl.:J 3 um (Peak Vector Sum) L'Vllfl'l.J 0.529 :IJflflL:IJ\9l'j /'J'Wl'Vl llfl~llHel~ellfllfl' 

(Air Pressure) lJftlL'Vhti'lJ 100.0 L~~l'l.Jfl (Llelfl) 
' 

irl0tl1rn11>1fltll1\9ln,11~ft 1m1:1J~ (Frequency) \1' .:i-ey~ ~ t~ ,11nmrn11 ,11~ L 'Wm.nl:i 

(Vertical) ~i:ift wvhti'l.J 42 L~f \919$ l 'UL'ln tl'l.Jl'Yif.1'l.Jti'l..lftl:1Jl\9l'j j l'W m1mh.:i 'ff~Ll10'W,JlflflW\1111'11i10.:itt'W\9l l:IJ 

'U1 ~ tllfl'fl'.i ~'Vl'j 1-:J'Vl f 'V'l tllfl'.i 1i 1'.ilJ '1/l~Llfl~ ~ -!lll 1~ ir el:IJ 'U 1 ~ tllfl'1 l'lif1 ,l-,Jl'4L 'l..l fl1ll 1'W ~ 29 '6 'W 111'1:IJ 2548 

cml'lNmn~ 3) ~nrn'W~Mft1m1:1J~ 421~f\919$ v0:1J1-iri:ift1m1:1J1110timl'l'ff..:i'ff~Mhhn'W 50.8 ""~L:IJ\9l'j / 
' ~ ' 

1'W1vi 1m~nwui~ tllin'W 0.20 iifl~l:IJ\911 11~L'W'I.IW~~ft1m1:1J1110'Wflll'l'ff-!l'ff~~m1,11'~ M,i1..:i,11nm11 ~1il~ 
' ~ ' 

uiL'Wl'l f ..:id i:iftwvi1ti'l.J 0.509 iifl~llJ\911 /1'Wl'n 1m~ft1t111'l.li~1vi1ti'l.J 0.00166 iifl~L:IJm i..:iJ'W ,i ~n:t'WM11 
, I , 

ftl'n\9l'j"J,J 1 ~ Mv..:iMlJft10 Qf, 'Wlflfil ~:1Jl\9l'j jl'W m1mfo 'ff ~ll10'W ,llflfll'j'\1111'11110..:i \911:IJ'U'j ~ tllfl'fl'.i ~ 'V]'j"J..:j 

'Vlf'Ylt1lfl'.i1i'j'.ilJ'lfl~llfl ~~..:i in~ir0:1J 'LJ'j ~ tl7fl''jl'lffl,J,Jl'4l'l.Jfl'lfl 1'W~ 29 'fi'W"Jll'l:IJ 2548 \Pl-!lnci11 i'Y"J'Wftl 

llH'el~elltllfl' (Air Pressure) ~\9111,11~!~\Pl-!lflcil"J',rl-!lt'W lJftllVlln'lJ 100.0 l~~l'l.Jfl (llel'1) ,!'W 1rl0tl1m 

llli tl'l.Jl'ntl'l.Jti'l.J'.i ~\Pl'l.Jfll'j'\illflltl'IJ 0-!ll'l ~'Wfl:IJ'el~ ,llflfll'j'j ~l'U~ ,llfll'l"Jl:IJ\Pl~'IJ'el-!llfftl-!l 'LJ'j lflfJ'Jlftl~\9l'j"J,l1~ M 

,i1 ..:i ,llflfll'j'j ~l'U~V-!ll'l-!l0Vl'Wlflfil ~~,l~ tl!fl'el M1n~ml:1Jlfftl'ttltl~'el~ -!l'Uflfl'fff H 1~ '7 llfl ~v..:i1rl'Wftl~~lfl'Jl 
~ ~ 

ftl\J-!llJ'~ [1401~~L'l.Jfl (trnfl)] ~ri1i!nm11'11i1eJ..:i11i'l.l0..:itJ1 ~1'Vlfl''ff'Ylfi01:1J1 mm11JfuM (flll'lNmn~ 3) 

3.4.4 tr1unnorn1m1J~~fl11~11'\l1~fl1UJ~'Utl~&n0l-!11-!~1~~Nl'UlJlil'U~~ 

u'ili1Ji! 
.. ., ,I 

(l~el'WfJ:IJfll'V'l'W1i 2564) 

il'W"J'W 2 ff()l'W ~'el 'l.J111W'l.lel'l.Jll'U'1-!l'U1~'Vll'W'IJ\9l'j'V]l-!l~l'W'Vifl'\91~1'W00fl 1~'Yl'Jl-!l'Yll.J~~ 5 llfl~ 6 llfl~'l.J111W 

~ .C:. d -=2 ~ O QI I d I d 
m ~1ill9J~0tl'Yl'Wfl"J (\91111-!l'Vl 3-7) 91-!ll:IJel'Wllel1Nflfll'j\9l'j"J,J"J~l'llf111lJt1 (Frequency) l'lll'l"JllJl110'4flll'l~-!llJ'~ 

o, "I I .f.:! d o, ,I 

(Peak Particle Velocity) llfl~fll '.i 'IJ,J~ (Peak Displacement) 1'1Jl1J1tl'l.Jl'Vltl'l.Jfl'l.Jlflfil"l'l:1Jl\9l'.iil'Wl'l"JllJ 

i'W 'ff~ll10'W ,l lflfll'.i'Vlll'Yli10..:i \9lllJ'U'.i ~ fllfl'fl'.i ~'Vl'.i"J-!l'Vlf 'V'lt1lfl'.i1i'.i '.ilJ'l/l~llfl~~ -!lll 1~ ir0lJ 'U'.i~ fllfl''.i l'lffl,J ,ll 

'4l'l.Jfl'l:ll 1'W~ 29 'fi'W"Jll'l:IJ 2548 'V'l'l.J'Jl V.)fll'l f ..:i~\9l'.i"J,J1~lJft10Ql'Wlflfil~f l\9l'.iil'W~f11'1-1'W~ (flll'lN'W"Jfl~ 3) 

V.Jfl'fffllU~\91'.i"J,11~ 'ff"J'WftlllH'el~ellfllfl' (Air Pressure) ~\91'.i"J,11~ M 1rleJtll:1J1lllitl'l.Jl'ntl'l.Jti'l.J'.i~\Pl'l.Jfll'.i 

'\111'1ltl'IJ 0-!ll'l~'W fllJ'el~ ,l lflfll'.i '.i ~l'U~ ,llfll'l"Jl:IJ\Pl-!llff tl-!l 'V'l'l.J'Jlftl~\91'.i "J,11~ 1~ ,i1 ..:i ,llflfll'.i'.i ~l'U~ V-!ll'l-!l 0Ql'W 

lflfil~~,i~tl!fl'el 1-ir1n~l'l"Jl:1Jlfftl'Ylltl~el~-!l'U'1Mf 1-!ll~ '7 1rn~v..:i1rl'Wftl~ ~lfl'Jlftl'ff..:i'ff~ [140 l~~l'l.Jfl (llelfl)] 
~ ~ ' 

~ri1i!nm'.i mi10..:i1!':i'l.leJ-!l'U'.i ~l'Vlfl''ff'Yl f ~011J1mt101Jf 'l..l M (rnnm'.i flll'lNmn~ 3) 'Vln'ffmu~\9l'.i1,11'~1'li'W ti'W 
~ I ' 
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..,. 
I 

N 

,r,.,,j'utr1u41flA 1110.Jfl.RBUiJA!Riu 

' ' ' "' _ I';! "' .., .., "' ~ , ' "' ' "' _Of .., 
\?11 lH'YI 3-7 l1J1tl1.Jlfltl'I.Jf-Hln71m 1111~Ul1 ·U1"l-Ai:J:::t'YIO'U 'UO -:I !1'11-:1011 'U'lf1-:J'YINl'UiJ11l'UfJ-:J1J1!1l'I.J'U 

q 

V V "I 
fl'1fl l 1vl11il1\\lll1.:J'1''\.1'1':::l 'Yltl'U 

q V 

'1'01'\.lvl11il1~ 
"I q V 

l~tl'\.l'l'lvl11il1\\l ll'\.11Ufl'\.I 
~'llilTivl11il1~ 

Frequency Peak Particle Peak Displacement Peak Vector Sum 

(mm/sec) 

Air Pressure 

I. u1m11 'IHJ1Jll'U '1 nh ::mu umm.:i~l'U 'Vlft' 
,i:;iumrn 1::111H111Jvivi s 1m:: 6 

2. u1m11m::1i1~vioviiun1 

27/02/63 

( 16.50 ll.) 

13/ 10/63 

ll 6.50 u.) 

25/02/64 

( 16.50 'U .) 

27/02/63 

(16.50 '\.I .) 

13/ 10/63 

(16.50 'U .) 

25/02/64 

(I 6.50 'U .) 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertica l 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

.d 
'Yim u1i1''Vl 'b-1~-:i 1i'l..l11'Hllmr'\..l'l'l l'lel'\..lirlU'Yl'\..l~ 1)1tl\P1 , 2564 

(Hz) 

22 

32 

30 

19 

17 

23 

33 

42 

18 

Velocity (mm/sec) (mm) 

0.383 0.00204 

0.574 0.00188 0.589 

0.321 I 0.0034 1 

1.21 i 0.01223 

0.765 0.01023 1.29 

0.638 0.00496 

0.239 0.00107 

0.509 0.00166 0.529 

0.333 0.00349 

<0.254 

<0.254 

<0.254 
- -

<0.254 

<0.254 

<0.254 
- -

<0.254 

<0.254 

<0.254 

'IUJl!'.ll'H\?I 
q 

1i:1.J'l'llfll';i'U'l..lviflfil'J:::f1'l.ll'l1llHZW;l':::rvhrn1rtt11'11l:1.Jl~--,Hl'4flll'I (Peak Particle Velocity, PPV) ijriw~\ul-i 0.254 iir1~1:1.J~Hie11mvi ~'\..l"hJ 
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dB(L) 

100.0 

118.0 

100.0 



il'm1111r111;htifl '!.1 w.111.Re11rrP11Ri'11 

3.5 

3.5.1 
0 ... 

fll 'J vi l !'U l! fl '.i 

'l.J~'lJ'Vl t'l.J~.:J l~\J !TH)'Ul"''U'Vl flfl'Uii'!U'Vl'U~ ,hn,1 t~'Vi1m11Rt1i1m.h.:iJ1~1~'U lil'U1'U 3 'fffllU 

~fl 1.hiin~~flel'W'llel.:J 1m•:lfl1 '.j "112" 1foin~~f)eJ'U'llel.:J 1m-:m11 "113" ir1t1~~l~tl'U~fl~ 1 ('Yin,i 0444908 

QJ .4 ¾ 1 3},c:::i, o d -4 I ~ ,l· gJ QJ .d. 9J ,c:::i, 

~~1'Uflelf1, 1851989 1'1-'i'Uel) m~~tl!fll'Yl'Ul ~fl'U 1ll'U1'U 2 'ffm'U flt) 'l.JeJ'Ul~'Utll'U1.:J~~lfltl'U'V1Hfll'U'VlfY 

\9ld''U\9lmQV.:Jl'l-1Ufl'\Jfl.:J lfl'J'.:J f)l ';j ('Yln,1 0445211 \9ld''Uflflf1 , 1852489 mufl) !lt'l~t!ml1i'Uthi!mY.:i'JfH'U~1 

('Vln,1 0445788 \9l d ''Uflflf1 , 1853 I 86 m'Wfl) irlfl1'U~ 28 f)'l.Jf1l'Yl'U'TI 2564 (nJ~ 3-6) i§.:i nmRrnm~ f11 ';j 
q ~ 

,c:::t, cf' t lJ} g} O ,c:::t, 

1lf171~'1-1'U'U 1flml'U'Uf11'l'\9llll ln\9l'l'!l'U'llel.:J APHA-A WWA-WEF (Standard Methods for the Examination of 

Water and Wastewater; 21
st 

edition, 2005) i.:iu'ff,i.:iH1.'Um11.:i~ 3-8 

<=t l:l.t:::I C1 V ' C1.t:::I ~ d V V ' : 

Vll':il.:JYI 3-8 11,1 vl.:i'Jtifll'Hfl'l.JVl1fltlH 11ifll-:i1lfl-:i 1~'11 l!tl~fll-:i-:ifflfll:Tfll'V'lVl1fltll•nn 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

<I V I 

fl 1 ':ilfl'Ul!l11ltli.:I 

., ~ 

'il1.:l\9lfl 

·! 1.:iin 

., 
"" c o 

3.5.2 H~ fll 11! fl 'Jl~l'ii:} Wfll'Wl! l 

fll':i1fl\,llfflll't'i9111ltli.:I 

- Electrometric . 

•d 
ll'lHtl'U - Nephelometric 

' d 
ll'lHtl'U - Dried at I 03-1 05 °C 

o d 
ll'lHtl'U - Dried at I 03-105 °C 

Id 
ll'IHtJtJ - EDTA 

Id 
ll'IHtl'U - Turbidimetric 

l~lJ HCI 1~ pH<2 - Phenanthroline 

,i1nm11m11~11~tlim'YlJ1~1~mm~~rum'YlJ 1 M~'W'l.J7 nru 1m,1~ v.:ii'U~ 1 m .:im1 lil'U1'U 5 

ddQI~ OJrl .,_. ..:::i. ,I ~r.v ,c1 oQI 

'fft)l'U l'l.Jfl1'U'Vl 28 fJ'l.Jfll'Yl'U 2564 'l.JNt'lf11'l'\9l'l'11l1lfl 'l' l ~'1-1fJtl!fll'Yl'Ulfl.:J\9ll'l'l .:J 'Vl 3-9 Ut'l~ 3-10 \9ll'l.Jt'1lfl'l.J 11"1~ 

~ ,/1 .; 
'l'lV.:J l'UNt'lf11':i 1lfl'l' l ~l1 '\.Ullfl N'W1f1'Vl 2 
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• 
St 

St 

t. 

St .• 

d CII' , l° 

11>1Ln\JG11ofJ1.:i'ln 

'ITTflfill:LflfJU1 1>ll11 (0444908E, 181989N) 

tie101nfil::n,1u'll£1'1Lfl'H01"1 ' tJ2 ' (0445828£, 1851913N) 

tie1oi'nti1::ne1u'lla'1LA1,1n1"J' tJ3 ' (0445817E, 1852226N) 

tiu.J1ef uu1u1.:Jlill:LAfl\!'11'1;1'Uil Alil l:'l\!lil f)L~fl.:JL~Uu'IHM LA "J.:Jf)11 

( 0445211E, 1852489N) 

-
D -I!] 

tl
.d c: a, , r 

J fl 3-6 LUl~H~(i!Lf1\Jlil1ell:l1-Hn 

MINIKG t,NVIRONMf.N'I' CONSULTANT ·o,, l ,'l'll. 3-23 

Y1uffifl"J '1n11 

,h::n1uum~ 30794/15994 

,h::,nuum~ 30672/ 15261 

tb::m-uUfil"J~ 28202 / 14896 

1h::n1uum~ 30745; 1sso2 

'b.:i t~ihrne1.:i 1fl1.:in1"J 

els 1.110.,;,.;1:3 - o 



nmjlllr11191tl'11.1ltl.lll.~81111'1111Ri°II 

~ , . 
f.l" fll 11lfl':i 1::: YifJtlUl 1'W 'U 1 

'JI q ..,;, 

Utl~tWl :::fH)WIJtl.:J 

1m--1m1 "112" 

Utl~fl\ll:::MWIJtl.:J 

lf1Hfl11 "113" 

Yi'J!J\ll:::lfl!J'U~\l'l\'l I 
mv119T1.i1' mv119T1.i2' 

"" q c:;f .., ' 

1'U\'llfllJ\l'l1tlr.JN 

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 

28/02/64 

7. 9 

1.19 

<5.0 

242 

70 

0.43 

0.107 

28/02/64 

7.8 

0.86 

<5.0 

224 

85 

0.08 

0. 137 

,. 
nm 1J1ll'Vl ilJ~--1 1 "1.1 lmru1,j'1.1'1'1 flVt1iri11'Vlt1~ ~1nill, 2564 

28/02/64 

7.9 

1.21 

<5.0 

238 

85 

0.19 

0.053 

5.5-9.0 

~50 

9,000 

5.0-9.0 

mm9iu 11 
: 

mlll19nl' : 

lJlill'1!l'WJ1vf-:i~1~mo~vmnn h-:i -nu 1.h~mffm~'V111-:i~ill'cl'T11mrn Q'IJ1J~ 2 vrn. 2539 

lJlill'1!7'WfJU1mV1J1~1~u (1.h~m'Vl~ 3) 1.h~mffflru~mrnm1~-:i1nill~VlJ11l-i-:i'l11~ !l'IJ1J~ 8 VI.ff. 2537 

3.5.3 

'il7flf17'111m1::;~f>Jt1J.flTvnh uvnfoiFw1 ::; mn.!'lleJ.:J 1 fl':i -:im':i "1J2" 1rn::;1J0illn~::; n0'U'lleJ.:i 

lflHfll':i "1J3" 'Vi1J11 iifll pH , Total Suspended Solids m1::; Total Dissolved Solids 0tjhum11cnlJl~':i!l'U~ 
I j/ jl I 

flTYi'U~ 1ij01.11m1mvrnvif.l'l_t fl1JlJl~'jjl'U'\.!l'vi-:ivh::;mv00n'illfl IH-:Jl'U 1h::;mf!'m::;m1.:JfJ~iY1'\1mrn 'iltl'1J 

d t ..::td C • ,<::::t, r/ 0 Q./ I 

'V1 2 'Vi.ff 2539 'Vl-:J 2 1:'1't1TW'Vl'YI lfm~':i1 'il1lfl 'n ::;'!11:'1'TYlrnfl7 Turbidity , Total Hardness , Sulfate 1rn::; Total Iron 

., 1/J '1/J "'0 ' 1/J "' lJl~':ijl'UV-:J llJ l~fll'H'Uillfll l';i 

i'Wff'J'U'lleJ.:if>Jt1J..fll'Vltl1..f1v~::;1fitJ'U~~~ I 'Vi1J11 iifll pH ~~':i'J'il1illeJtji'UlfltlJ.C}1lJ1~':ij11.l~ 

nTYi'U~ 1rl01.hm1mvrnvi v1Jti1JlJ1~':iJl'Uf>JW.fl1'Vitl1~b~u (1h::;urn~ 3) mm.h::;mffriru::;mrnm':i 

~-:Jll'Jillti'eJlJll'l1-:J'lf1~ 'iltl'1J~ 8 VI.ff. 2537 Jrnf1Jfll Turbidity , Total Suspended Solids , Total Dissolved 

., 1/J ' 1/J "'0 ' 1/J "' Solids , Total Hardness , Sulfate mi::; Total Iron lJ1\9l':ijl'UV-:J llJ l~fll'Yi'Uillrll 11 
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V d, ,:::,, i 
vl'lf'U\ll'i 'Hrllfl')lt'tt 

V q d V I 

l'UYllfltJ\lllOUH 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: mg/L 

: mg/L a · CaCO3 

: mg/L SO4 

: mg/L Fe 

I o .:!!I 'V <v d 

tJ 6 'U Wl'U 'lJ1 'U 1-3\ll t lfl U 'U 

V ,:::,, V -=t 

YIHvll'UYlfl\lltl'U\llfllilU-3 

milo"llo-:i 1m-:it11'i 

28/02/64 

7.7 

0. 74 

<5.0 

250 

90 

0.14 

0.063 

.,; 
nm : u1i'Vl llJ~-:i 1v'Ul1'HlmiJ'U'l'l flB'Wiiiu'Vl'U~ ~7n'1 , 2564 

. . 
I o ~ o V (!c:,. -=:t, 

tJtl'Ul\ll L'l' l'Uflff-:J~'tt'Ufll 

28/02/64 

7.7 

1.09 

<5.0 

248 

80 

0.39 

0.053 

7.0-8.5 

5 

:S 600 

:'.S300 

:S200 

:S 0.50 

6.5-9.2 

20 

:S 1,200 

:S 500 

:S 250 

:S 1.0 

lJl\ll'jf l'l-i'IJ 

lJlfl'f f l'l,'21 

'11lJltll'l11lJ 

,J .d,ilc:..'t Ql,d tlo ,d 
: mm11'UrJWf1l'Vl'U1\rnrnm 'lfrn 1ilfl iJ1 ::; mRm::;m1-:itJfl'fflttmrn \1UU'VI 12 'VI .Fl. 2542 (lf1W'Ylf17'11'U'1'Vll'l11J1::;irn) 

: 1llfl7Jl'UrJWmm1irn,;i1c1~Wu11nfl iJ1 ::; mRm::;m1-:i~fl'ffl'11fl'fi lJ \1UU~ 12 'VI .Fl. 2542 (1flWG}16'4 lmJ\}"-:i"7"1) 

: ND= Not Detectable 

.. 
tl'iUH~fll'i1!fl'il~'Hfli\Ull'WU11~~l,l,l,l!~eltltuJill'Wl,I~ 2564 

Q Q Q 
3.5.4 

~ o' tGJSl,Q o .c:::I~ t t,l SI a1 d SI ct. 

llltlf1711lfl77 ::; l1f'JWill'W'Ul !'1'i1'U lll'U1'U 2 'fffll'U fltl 'Utl'Ul'1'U'IJl'U1-:J'1 ::; lM'U'Vll-:l'i1l'U'Yli'I' 

,idt.1~mQtMmu0'1JeM ifl1-:im1 1rn::; ,JeJJ1it.1rl1t!nmCJfi1t.1~1 Vl1J11 'l'Jtl~'lfu~~n1111m1::;ttiiri1eJ~Lt.1mwcn 

1J1~1~1t.1fltum'Wll1rn'i17'1~Li'U1iflfl ,11mh~m!'l'm ::;'Y111-:ieJ~'ffTHm1:1J 'ij1J'lJ~ 12 Vl.i'I' . 2542 (fllflNt.11n~ 3) 
., ' ' 

~1~n1l1t.1'i1rntucneJ'4 lft:1J~-HJ'lil H.J'-:i 2 iYmu~m11111m1~tt 
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il'mf11d11101ff,1 'l.1 w.m.flv11a~fRi'11 

3.5.5 

1llflf17'.i 11m 1~r1ri runwn11 ·1rn-:i-ut1in\9lt nt1'\.J '\Jei-:i 1 riHfll '.i "m" 11ftt-ut1i n\91 ~ nt1'\.J '\Jt1-:i 

lrlHfll 'j "'1J3" 1'W'l$1-:J ~P-hWlJ1 1J'\.JG-:li'f 1l~'U'\.J (fJl.Jfll 'W'W'.ll 2564) \911'.il-:J~ 3-11 , 3- 12 llft t J 'U~ 3-7, 3-8 W'IJ11 ii 

fll pH , Total Suspended Solids llftt Total Dissolved Solids t1Q1'WlfltuCt1lJl\9l'.i J l'W~f11'tt'\.J\9l 1rlt1'Ull.Jl 
ii ~ ' ' 

l'ITTtJ'UlvitJ'IJf)'IJl.Jl\91'.iJl'\.JUlvi-:ifot'IJltJtltlf11llfl 1 H-:Jl'\.J 'U'.itfllflfl'.itVl'.i1-:JQ\9l'ffl'ttmrn ~'U'Uvi 2 W.fl . 2539 

:, .c:t.d O Q o' O QJ I QJ 

o/1-:i 2 iYfll'W'Vl'Yllfll'.i\9l'.i11l1lrl'.ilt'tt 'ffl'tt'.i'Urll Turbidity , Total Hardness , Sulfate llftt Total Iron lJl\91'.ijl'WtJ-:J 

1l-i 'Mnrn'W\9lr11 H 
1'Wri1'W'\Jtl-:Jfll 'j\9)',j11J1lfl'j l t 'l-1rltufl1Wi11r'.h~'W~l'W1'\.J I m n tl ~ti -n'1v\9l t lfiV'\.J1l\9l~ I 

' ' 
1w1h-:i~~1m.11,1'\.J~-:iil,i~tl''W q llm'W'Ull 2564) \917'.il-:i~ 3-13 U'1~J'!J~ 3-9 'Vlt111 ~~1 pH tiQ1rnnruct11J1\9l'.ij7'W 

~ f1l'tt'W\9l'VJ nri f-:i ~'l'llf11 '.i \9l'.i11l111'1'.i lt'l-1 1rlt1tl llJ'll'ITT tJ'UlfitJ'IJ fl'Ul.Jl\91'.ij l'\.J fJWfl1Wi11th~'W ('LJ'j tlfl'Vl~ 3) \9lllJ 

'U'.itfllflrlfiltfl'.i'.il.Jfll'.i~-:i1mHi't11JU11-:J'l11~ ~'U'IJ~ 8 W.fl . 2537 ffl'ttlllfll Turbidity , Total Suspended Solids 

, Total Dissolved Solids , Total Hardness, Sulfate llftt Total Iron lJl\9l 'jj l'\.JV-:J!lJ1~nl'tt'\.J\9lfllH 

ri11-1i''Uf11'.i\9l'.i1 1l1lrl'.i l t 'l-1fJWfllWi111~~'\.J~l'W1'\.J 2 mntl ~ti 'U t1J1i'\.J,rl'\.J1-:J\9l t !fiV'U 

'V11-:ilPi'1'Wvifl\91~1'W\9lfll~v-:i11-1u t1 '\Jt1-:i 1m-:im'.i 11ft~-ut1J1i'W riTuniY-:i'l4tt'W~11'W'li1.:i~NTWlll1J'Wo-:ii11J~'U'W 

(fJllfll'W'\.Jll 2564) \911'.il-:J~ 3-14, 3-15 llfttJ'U~ 3-10, 3-11 \9llllrlli'IJ W'IJ11 'VJfli'l1U~'l'llf11'.i\9l'.i11l1lrl'.ilt 'l-1iifll 

t1Q1'Wlf1Wct1lJl\9l'.ijl'WfJtufllW,11rn\9llft~,~'I.J~ tflrl \9lllJ'U'.itfllflfl'.it'Vl'.i1-:JQ\9l'ffl'ttfl'.i'.ilJ ~'U'IJ~ 12 W.ff . 2542 

(fllrl~'\.J1f)~ 3) ~1~nl'tt'\.J \9l tflWCt1t1'4 !ftlJ\1'-:!'J'\91 H 'VJflrif-:i~'l'llfll'j\9l',j11J1lrl'.ilt'l-1 ll~mh-:i h~mll W'IJ11 
ii ' ii 'J) ii 'J) ' ii • ii ii ii ' 

'.i 11lQ'.i 1'Wvl'WviHtl1-u t1~'W 111 fll ';J Q'J.J lflrll'Vll'U'W rirni''Utl 7~ll'.il1lQ'.i 1'Wvl'Wvi'IJ~ 1nr1tl1N'Wllft ~'1it1tl1(i-:ilJ1~lJ 

1'Wri1'W'\Jel-:Jmllltu Total Suspended Solids l.Jl\91'.ijl'\.JV-:J1iJ11Pi'nrn'\.J\9lfllH t\9ltJ'Vll-:J'IJ11'J'V1~1.lfo1l1 

~ 3/ ,. 0 Q .'Ji ~ Q o'~ I I Q 

""-:Jll1flfttllJ llft~'Vll-:J !rlHfll'~ 1lt'Vllfll'.i\9lft\9lllJ!Hl'.it(,J-:J~ftfll'.i\9l'.i11l1lrl'.ilt'tt !'Wll\9lftt(]~fllft 11lflfl~ftfl'.it'Vl'I.J1llfl 

o .., <; "'' 1' cl 19/d d 91 ,% :!'\'I , Ii) ~ 
fll '.ifl l l'\.J'\.J-:J l'W'IJtl<l !rl'.i-:J fll'.i'tt''rn lJ 1Wt11lt fl!fl'IJ!1J'W'\JtllJftW'\.JjJl'\.J llftt'ttlll'\.J1'Vll-:Jllfl 1'1Jtfrum\9lt1 l'U !'Wtl'\.Jlrl\91 " ., " 

MINING ENVIRONMENT CONSULTANT CO , LTD. 3-26 REPORT: MM_ V I : VYKCONSTRUCTION/202 1/FEB/CHAPTER3. DOC 



~l'n.:i~ 3-11 11At1m'Yit11.JF-mm1~111111f1•n::~tJWill'ViJ1,nHut1ifl~::mt1u'llt1.:i lfl1.:im1 "m" lw,h.:i~~huin 

11'1-Jii.:iifo~u'I-J 

..... q <v ' 

1'1rnlf)tJVl1tltlN 

~t'llfl1J 2563 

~l.Jflllillll 2564 

~ ' 1-11.Hl l'iVI 'i 1 ll1 lfl 'i 1 ::'H 

PH Tur '.dity Total Suspended Total Dissolved Total Hardness Sulfate 

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

7.8 

7.9 

5.5-9.0 

43 .1 

1. 19 

8.0 

<5.0 

84 

242 

9,000 

~QI I.II~ G l'I g., ,1 a1 <fo Q,J 

'l.J'fhl'VI !l.J'l.i-:1 ltl'\.J !THJ'\.Jll.J'\.J'VI flel'\.J'lf(lll'Vl'\.J~ ~llflfl , 2564 

26 

70 

23.9 

0.43 

,, " ' ' 
m~'iJl'\.l'Ulvi.:ivharn10elfllllfl iH.:11'\.I 1.h::mi'lm::Y1n.:i'rJ~'cl'l'l-!mrn ~,rtJ~ 2 'W .i'I . 2539 

Total Iron 

(mg/L) 

0.597 

0.107 
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10 

9 

8 

7 

6 

5 

4 

3 

0 

80 

70 

60 

50 

40 

30 

20 

10 

0 

pH 

llll'l1!Jl'll = 9.0 
... ......................... .............. , ....................... .......... .. ................... ............... .. .............. ............................................... .. ................ . 

7.8 7.9 

.... ......................... _llll'l1~l'll 0 = 5.5 ........................... .. 

n.V1. 64 

NTU Turbidity 

43.1 

1.19 

l'l.tl. 63 n:n. 64 

'JI 'JI ' • 

mm~,u : m~l .i}l'W'Wl'Vl•:rvh ::: 'l.J11HHHHllfl h:i-:i1u 1h::: mft'm :::m1-:i'el~mttm1:1J ~'IJ'l.Jvi 2 vrn. 2539 

l ,J~ 3-7 llllY1'1 tnm.tiE.l'UI np1.J~-n, fll'j vl'n il11 fl'i 1::: ~tJWill'W~ 1 '1Hl'1'U e:iYl' nvi::: fle)U 'Ufl'11 tl'H fll'j "U2" 

lui1'1~N1u~1~u~-,1,li1~1Ju 
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70 

60 

40 

30 

20 

10 

mg/L 

mg/L 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/Las CaCO3 
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vll':iH~ 3-12 l'U'lfJUlfim.JHtl 
O 

l ':ivl':i1'111fl':il:::~f.}Will'YiJ1'1le1.:iue1~nv1:::nflU'llel.:J lfl':i.:Jnl':i "U3" 1hl,h.:J~Nnnn 

il'h!O.:J'Uilil'Ull 

V .cil, d V l 

1'1-1YllfltJVl1tlrJH 

~,mu.J 2563 

Ql.Jfll'W'U 1i 2564 

' .. 
'Yllll 

q 

.. ' f,lflfll'iVl'i1;J1lfl'il~'t'I 
1------- · -- - -----.------r--- -----.-----~------1 

PH Turbi ity Total Suspended Total Dissolved Total Hardness Sulfate 

(N' U) Solids (mg/L) Solids (mg/L) (mg/Las CaCO3) (mg/Las S04) 

7.9 

7. 8 

5.5-9.0 

31.1 

0. 86 

I 

<5.0 

<5.0 

48 

224 

9,000 

.c:.. CJlJ)~dlJ) 9'd' QI t/o QI 

U'aJ'Yl !ll'W.:J lel'W 11':iel'Wlll'W'Vl flel'WCJHUl'Vl'W~ 'illOfl , 2564 
V V • 

18 

85 

31.6 

0.08 

m~1J1'Ul11'Vi ~'V11~1n1mr1fHllfl IH~l'W 1h ::: ml'lm::: 'Vl11~eJ ~ffT11mrn ~'UtJ'Vl 2 -w.1'1. 2539 

Total Im 
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V s, r o .., .::t .., ;,, 

nl~'Jllil'11/-0Wfl 1. 11/Llfl.n81/il'Pl1RYI/ 

~------,------·- ----------------- ------- - - ---~ 

V ct 4 V I 

Tlfl'llfl1Jvr:l(l!JN 

~ ; 
fj1JfllVfU1i 2562 

9J"1fl1J 2562 
~ ; 

fj1JflWl'W1i 2563 

9J"1fl1J 2563 
~ ; 

fllJilWfU 1i 2564 

illVl'ifl'U 

PH 

7.6 

7. 5 

7.8 

7.7 

7.9 

5.0-9.0 

~ d 
mlfll'i\ll'D\1111'111:::ti 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

4 .7 

4.;i4 

9.4 

6. '8 

1.21 

•. 

Solids (mg/L) 

17.7 

3.8 

4.2 

<5.0 

<5.0 

Solids (mg/L) (mg/Las CaCO) (mg/Las SO4) 

230 

285 

172 

270 

238 

11 5 

180 

55 

135 

85 

9.46 

1.54 

0.46 

0.46 

0.19 

'IJ~£J'Vl 1ii~.:i t~1ihrnimlw'l'l l'le>w;mrnu~ i1n~ , 2564 

Total Iron 

(mg/L) 

0.775 

0. 166 

0.290 

0. 161 

0.053 

mmJlllfJtufll'VlJ 1~1~'!.l (1.h~lil'Vl~ 3) 1.h~mfl'flru~m';jiJfll';j~.:Jtn~ii'm.iu11.:i'b'1~ u'U'IJ~ 8 'l''Lfl'. 2537 
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V .c:I. q' V I 

1'U't11flllll11tl!JN 

~ , 
fJlJfll'W'U 1i 2562 

~i'llfllJ 2562 
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~i'llfllJ 2563 
~ , 

~lJfll'l'l'U1i 2564 

i!'mfuihuthnA 1.11a1n,iaua1111li'u 

V e.t .ef, t G} I -=t I l!::i _Qf' V 

Vl :::1'W lfWiU'.1-:l!'l'i 'I-Hl'UeJ.:I !r1'a.:li1l';i !'W'lf1.:J'VIN1'1-n.Jlil'Utl.:IUiHl1J'\.,I . 
.,. d 

Ni'lfll'Sll1'S1il1lfl'S1::'11 

PH Turbidity Tota l Suspended Total Dissolved Total Hardness Sulfate 

(NTU) Solids (mg/L) Solids (rng/L) (mg/Las CaCO3) (mg/Las SO4) 

7.3 

7.4 

7.5 

7.6 

7.7 

7.0-8.5 

6.5-9.2 

1.4). 

4.46 

o. p 
8.1 

0.14 

5 

20 

ND 

4.0 

ND 

<5.0 

<5.0 

205 

365 

210 

258 

250 

:5600 

:51,200 

'U~'ll'Vl tJJ-d-:i 1~u11;ww1JYuli' rrnui'11t'Vl'U~ i,n~, 2564 

156 

200 

125 

170 

90 

:5300 

:5500 

9.32 

1.04 

5.51 

0.29 

0.14 

:5200 

:5250 

Total Iron 

(mg/L) 

0.0 14 

0.205 

0.093 

0.269 

0.063 

:50.50 

:51.0 

~ .dq gJ .Q,. QJ .c:t 
lJWl 'Vin'Ui'ltufll u1m ~1'1'Vl i'llm ii1i'l ·1.h:::ml'l'm :::m 'NeJ \91 'iYl'Hm ':i lJ ll.'U'U'Vl 12 'Ytff 2542 .. ' ' 

"0 ' 
(!flill'Vlf11'H'U~ t'r-Wl ::: 'ii'lJ) 

mvi-a~nu
121 

1J--:~11~1u!'lrut1 1-wtl1m~,"~'l;'U~ 1.r.l'l ·1.h ::: ml'l'm ::: 'V111-:i ei \91m'Hmrn ll.'IJ'U~ 12 vrn. 2542 
C1Q ""' q q 

(1nrucnei'41'1lJ i:l"J'~) 

'IUJ1tll'l19J : ND= Not Detectable 
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ti .ct ,.. f;! .ct .e:,,, d o 6\ 9/et. ' o .c!!I 91 v .ct 91 l 'YI 3-1 o unvi-:i m ·nu'itJ1JIYltJ1JfH1fll'i vi n 1:111 fl 'i 1~11tJWilll'nn I v1v11,1 m n1J 01-nv11,1m1,11-:1\1l~I fltJ'U 'YIHYI TU 

' .q v q 4 er i ' q ' ~ ... ar v 
'Ylf1vl :::1 'Uvl fllfUJ-:Jl't'i'Uel'\lel-:J lfl':i-:101':i l,l't/1-:J'YINl'Uillil'Utl-:Juil'q'Ul,I 

MINING ENVIRONM ENT CONSULTANT CO., LTD. 3-40 REPORT: MM_ V I: VYKCONSTRUCTION/2021/FEB/FIGURE 3-10.DOC 



70 

60 . 

40 

30 

20 

10 

400 

200 

0 

mg/L 

4.0 
ND 

n.n. 62 fl .fi. 6i 

365 

205 

fl.'l't 62 l'l.11. 62 

ff14~uthui> 1HA l1 w.1nnouav,f ni u 

Total Suspended Solids 

<5.0 <5.0 
D 

n.n. 63 fl . 1. 63 n.n . 64 

210 
258 250 
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" ' IH'lfl11¥111il11fl11::'11 

U <l:t c:S V I 

TU'l'llfltl¥11tl!JH PH Turb ~ity Total Suspended Total Dissolved Total Hardness 

(NTU) 

~ , 
QIJfil'l'fWli 2562 7.5 l .40 

~'11fllJ 2562 7.7 0.20 
~ , 

QIJilWtU 1i 2563 7.6 l.28 
' 

~(llfllJ 2563 7.8 0.21 
~ , ' 

Solids (mg/L) 

ND 

ND 

ND 

<5.0 

Solids (mg/L) 

215 

380 

222 

238 

(mg/L as CaC03) 

160 
• , . 

130 

130 

90 

tl'mf111rJIIIJlflR 1.1ltl.lfl.ll8110'1171Ji11 

Sulfate Total Iron 

(mg/Las SO.) (mg/L) 

2.64 0.078 

0.195 0.058 

7.24 0.078 

10.4 0.088 

QIJfil'l'fWli 2564 7.7 I · 1 <5.0 248 
1--------+----+---·. ___ _J·--------1-------+-------+------+--- - -

1---lJ-11l_11_9_1_u_111_-+-_7_.o_-8_._5 ~ -- ~- - L-------1-----<_6_00 __ +--------+-----+-----

80 0.39 0.053 

~300 ~200 ~0.50 

.___JJ_1¥1_1_9_1_u_121 __ .__6_.s-9.2 2 _ _l_ ___ -__ ___. __ ~_1_,2_0_0 _ _,_ _ _ _ ___ L, _ ____ _,_ __ _ 
~500 ~250 ~1.0 

·-

.. 
..::. Q./ l'1 Q d l.fl 3' o' Q./ o' o Q./ 

1.J'fl:l'Vl ll.J'IH 1~1J I THJ'l.lll.J'U'Vl fleJ'U'lHUl'Vl'U~ 'il1f1fl , 2564 

m m i11Jf1Wfl'1 ~J 1rnm"~W1.J~ lnr1 th~mr1m~m1•:rn~HYl'r! f1 'n' l.J u1J1.J~ 12 -w.fl' . 2542 ., ' ' ... ' 
(lf1W CVl fll'\1'U ~'YU '\1 l.J1~ 1,'Yl.J) 

l.Jllll '.l 'ijl'WflW.fl m i.hrn~,"~1~1..l~ 1nfl 'U':i ~mfl'm~wn:rnlllmr'lm':il.J u1J1.J~ 12 -w .fl'. 2542 
~ ' q 

(lf1lli~eJ'41"1.J ,~ q Y:1 ) 

tnrn.n'tt\11 : ND ,.,., Not De 1:rnble . 
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fl .'l'I. 62 

mg/Las CaCO: 

800 

700 

600 

500 

400 

ND 

fl.n. 62 

380 

VI.fl . 62 

,r 1-,,Yud1ud1n'R l 1w.m. flDUtrPJ i'fl i u 

Total Suspended Solids 

11w11!lrni1iili'n1111JY1fllH 

<5.0 <5.0 
ND 

fl.rt. 63 PUl.63 fl .rt. 64 

222 7.38 248 

fl.'l'I. 63 VI.fl. 63 fl.'l'I. 64 

Total Hardness 

300 ........... ................. ......... ..................... ......... ... .... ... ............... .. .... ............ .... ......... .. ......... ... .... .... ... ........... ............. .......... ......... . . 

200 

100 

0 

160 

fl .'l'I. 62 

130 

VI.fl. 62 

mnt.ll'tt\l,) : ND = Not Detectable 
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40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

Jmf11d11101nR 1.110.lll.118110'ft3'11i11 

mg/L . Sulfate , 
................. ... ... ... ... ... .... .................. .. ......... .. .......................................... .1~~'!!~~1~i!l!~!J~::.~.~~.!!~~~ ................... ... ...... ................ . 

mw<ririn11Ji1~1,n1m111 :noo mg/L 
.... ············································································································································································· 

mg/L 

ru1111:u11 

2.64 .0.195 7.24 

n.fl. 62 fl.fl.62 n.fl. 63 

Total Iron 

mw<rio'lj1n1111~l1A = t.0 mg/L 

10.4 

Fl'TTTTT'ffl 

fl.fl. 63 

0.39 

O.fl. 64 

~:~?~ .. U:.'Ullllllllllll/ll/llUlll?·R~~ tlltll:lllllll/lllUUU::::· • • ~:~.?~ ..... ll:tlllllll/lUlltlUlll:''''q:9.~~-•-:1111111111111111111111:11:11Ri9,~~tl/llllllll"' 

n.fl. 62 111.fl . 62 
mw<ririnlllil~l'1111: llll 0.5 mg/L 

O.fl . 63 111.fl. 63 O.fl. 64 

,, . ' 
o "'9 "' =1 . I ~ "' lJl'Pl~Jl'WfJW.f1 TV'fl .• rn 1m1:rv1 t'll'm m-1 lJ~ ~mflm~'Vl~1-:r~'PlTI'll'lm ~ll ll.'IJ'IJ'Vl 12 ~.fl. 2542 
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ll'mf111n111htl'11 'l. 11tL11J.Re111r,iflli'11 

.c:::t, cf ~ 

3.6 fll''.ivl 'a1il1!\'l '.il~'ttr1Will't'ffl'W 
" 

0 ... 

3.6.1 fll'i~ll'W'Wfll'i 

u ~ 17'Vl '11J~.:i 1~uhH.J'Ul~'U'Vl tn:1uic111'Vl'U~ i1nf! M~11uum ·H~ui1vv1.:i~uu~nru1-n!1 

"' i .a QJ i QJ cl i d d QI & q QI Cit, Cit, 

1'11lJtl.:J'Utl.:J flHfll '.i llJtl1'U l 26 QlJi1Wl'U1i 2564 fltllfl'U'Vl'.i ::: fl'Ufl1llJclfl 30 ICJ/'U~llJ~Hlm ::: flmnfl'U 

'il l n t!u,11 i 1 tlfll.:J ~ 'U ~ l~'UI -{ l llti .:i '!Jl)u~ fll'.i 11fl'.i 7:::l1 1~ v11m1:::11m'JJ1 mru mrn-y (Arsenic) , llflflllJtllJ 

QI ..:::t o -.::1.at Cit, 9,) ct d .ci.01 0.1 

(Cadmium) l!cl::: cl'.:Jfl ::: cl' (Zinc) 1l l 'U1'U 2 cl'tll'U fl t! 'U'.il1il!lT 'U ll'l1lJtl.:J~fl'Vl I ('t'lml 04463 11 ~ ::: 1'Utl tl fl , 

1852183 1wuv) 1rn::: u ~ n ru tl'1miiv .:i ~fl ~ 2 (-Wflfl 04463 15 ~d'uvvn, 185 1812 1wuv) ~.:ii 'I.J ~ 3- 12 1fltilJ 

'Utl'Ul'U~fll'.i~Hil1fl innm~Ji1tifll.:J 1nfll'.i11ml:::l1 ~.:Jlm'fl.:J1'Um'.il.:J~ - 16 

.c:t cv .:::ir. .c:t f1 OJ ' C\.:::t .:::ir. d 
\lll'Hffi 3-16 'llel'Ul'IJ\llt1l';i \ll';i1i'J1 \ll 1 fifll',jlfl'I.J\ll1eltll-:J 1fifll';i11fl';il :;; '11 

'Ufl'IJl'U\lltl11\ll'i'J;) \>I 
.::i.c:t C$ ... 1 

1!itl1WllJ\ll16tJH -=-,4::il, """ ' 

, ,um,m·J \11\>l ,hu1u;J~ 1!itl1'l1lfl'l1:: '11 

A d A 

I. tl11V11l\111fl11::'11fJW11Tri~l-1 

- Arsenic I 2 - Auger Drill - EPA 3052 

- Cadmium 2 - Auger Drill - EPA 3052 

- Zinc 2 - Auger Drill - EPA 3052 

.._ d .._ 

3.6.2 f-Hlfll'avl'i1\l1!fl'il~'ttflWill'W~'W 
Q <I CitoO ..::::14QJ.::t QJi/ 

1llflNcl fllrn '.i 11111ml :::11tJO!i1l'Yifl'U 'ill'U1'U 2 cl'tll'U llJtl1'U'Vl 26 fJlJi1Wi'U1i 2564 Ucl'fl.:JNclfll'.i 

0:::. t/01 ,:::t Cit, "1 .d 
~ '.i 11111fl '.i l ::: '11fl.:Jm '.i l.:J'Vl 3- 17 llcl~'.llcl'~.:J'.il tNl'U Nclfll '.i ~ '.i 11111fl '.i l ::: '11 'Ui11flN'U1fl'Vl 2 

.c::i, .:::ir. d -=,, ~ tvd 
\lll ';i H'Vl 3-l 7 Ur.rn-:Jf,Hlnl';i\ll';i 1i'J11fl';il:;; '11flWi1l'Yl\ll'Ul\llel'Ufl'JJi1Wfl-lfi 2564 . . . 

' 
di~ o .c'!lt. d v .::t .c::.. d 

(V .ct.ct A d 
\ll'lr'U'Vl\ll';i1 il11fl';il:: '11 (mg/kg) 

lftll'U'Vl'Vllnl ';i \ll ';i1i'J11fl -1::: '11 1'U'Vl\ll';ili'J11fl ';i 1:: '11 
Arsenic Cadmium Zinc 

Clo 'J) .at ..d 
I. 'U'.il10!'11'U l llTlJ tl .:J~fi'Vl 1 26/02/64 18.862 0.601 70.110 

<Cl, 'J) .<l!t d 
2. 'U'.il1tU'l1'Ull'l1lJtl.:J~fl'Vl 2 26/02/64 17.095 0 .576 65.520 

27 810 -
I 

.,; 
'Vl'JJl 

..::i.01 1JJ ~ dlJ) 'J)<I 01 cloaJ 

'1.J '.i 'hl'Vl llJ >l ltl'U 11'.iel 'U llJ'U'Vl fltl'UCJ/clll'Vl'U~ 1l lfl~ , 2564 

'JJl\ll';i~ l'U lJl~ ',j i l'Uf'J: ~m't'I~ 'I.,!~ H 'I.J '.i :;; 1ti•1rw1~ e)fll ',j t 'U'U ti fll'Vl'W el ,l lflfll ',j vtjmtrmrn:;; lfl'hl~ '.i fl'.i ',jlJ~l lJ 

'U'.i ::: fllflfl tu~ fl'.i '.ilJ fll '.i ~ .:J ll1fl~tllJUl1.:J'l11~ \l'IJ'I.J~ 25 ('Yi.fl. 2547) 
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442 

.... 
St.l 

St.2 

1848 

443 444 445 

4 ... • Qo 

~lilLffUti11elf.11'31il'U 

lJ1L10tlf'U1L'l'lijiH,liliil ( 04463 llE, 1852183N) 

lJ~L'Hllll'U1L'l'lijel'3,lil;j2(0446315E, 1851812 ) 

MINIKG t;NVIKONMt;NT CONSULTANT CO. , l ,Tll. 3-48 

-
D -I!] 

Yi'ufilfl'H 01 'S 

,h~rnuuR-sii 30794/15994 

thi::muumii 30672/ 15261 

thi::rnutl'R-sii 28202;14896 

1.h:::l11uuei-s~ 30745/15502 

l1'1 t~i;U?HN 1fl'S-l 01~ 

( 

g!s '1 ,110, lt)✓l:'3 - 12 



tfmtlllrlll9JIIA 11111.lfl.ll~llll',tf/li'II 

_1 ... r! ... ~ QJ ,! 

3.6.3 tf1uf-Hlfll1~ 11'tl1!fl1l~'ttflW.fll'Wvl'l-.!!vl0'l-HllJ.fll'VfW1i 2564 . " " 
J:-H'Jfll'j~'j1,J1! 'a_ l ~Ml'JiUill'Vi~'W il'W1'W 2 ffmui..:inci11 'Vi'!J11 mmru Arsenic , Cadmium m,~ 

Zinc '!J~nru,,n!1m~ eJ..:J~'1~ l iifll!'Ylltl'!J 18.862, 0.601 !Hl~ 70.110 il , ~ f1 flJ~tiniMllJ ~1mili'!J m,~ 

'U~lJllli Arsenic, Cadmium II"~ Zinc '!J1!1W.'1•1'1!1mjjt1..:J~'1~ 2 iifll!'Yllf1'!J 17.095, 0.576 ll'cl~ 65.520 

iJ "~ n-i"lJ ~ ein 1 rin -i" lJ ~ llJ ti wi'I.J ~ ~1rleiu 1~r1 m1 ~ 11 'il11fl':i 1~,,i'~~ mi 111J 11 ill vrnvi tJ'I.J f1'1.J~ 1m~1 Jl'Wi'J wm-w 

~'W~ H,J1~ 1v'lf,11~tifll':i t'W @1wu ti'illf1fll':i titjmr'rmrn~lf11l~':im':ilJ~ llJ'U':i ~ n 1rm w~ m rn fll':i ~ ~111~ "'ellJ 

11'11..:J'lfl~ uU'I.J~ 25 ('Vi .ff. 25 7) ~f11'11'W~ltt'illmmnrn\! (Arsenic) ij~1
1
bJ1n'W 27 lJ'cl~f11lJ~tlf1l'clf11lJll'cl~ 

llilJlWllfl~L"tllJ (Cadmium) ·rh '1li1n'W 810 ii'cl~f11lJ~elf1l'clf11lJ 'Vi'!J11 i..:i 2 fffllU~'l'llfll'j~';i1'il1!fl'jl~l1" 

IDlJlllillfl~LijtllJ (Cadmium !l'cl~'U1lJltu Arsenic eltjl'Wlf1Wqi'lJl~'jj l'W~f17'11'W~ i..:i 2 m11i'.1~'1'1 7f11 'j~':i1'il 

11m1~11 n~m.l1~'1:i ~~11.J'1:wi.m1ni1~'Weltlf1'Welf1~'W~1m..:ifll'j 1~m~~'lll~ 'ffl'l'lf '!JllilJlW Zi nc lll\91':ijl'W '1:JM 

f11'11'W~fll H 

3.6.4 
' - t':! .,. ... r! ... ~ ' .,. ' ~ _.., QJ 

fll 'Uu'U.11J!'Yltl1JN~fll'i1!fl''n~'tttJWfll'Wvl'l-.!&'l-.!'H1.:J'YINl\.!lJl'tl'l-.!O.:Juil11J'l-.! 
a,, ti Q O .<::l at Q 9/ ~ .d 

,Jlf1~'cl f11 'H'l '.i 1 'il1Lm l ~'l'lfj rum'Vi ~'W 1l l'W 1'W 2 fftll'W fl el m nru 'l'l'W l!'l'llJ tl..:J ~~'l'l I LW ~ 

'I.J1 nwm! 11'11nel..:i~~~ 2 l'W'lf1..:J~f~ltJlJ1'1'Wi1..:ii!,i~tl''W (fJlJill~'W'll 2564) ~1':il..:J~ 3-18 , 3-191rn~i,J~ 3-13 , 3- 14 

ml.lcl1i1J 'Vi'IJ17 i'lfu~~':i 1 1tfl':i 1~,-,1~ mY1'W 1'11ajiifiititj1 'WLf1W qi'lJl~':i i l'WfJW..fll'Vi~'W~ H ,J:i ~ iv'lf,11~ el 

fll'j tu 'W el f11'11'W ti 'il1nmrntju1r1mrn~m1J~'jm rn~ llJ'U 'j ~ fllfffl w ~ m rn fll'j ~ ..:iu 1~ "'ellJ u ,-i ..:i 'lfl~ '1 U'I.J ~ 25 

('Yi.ff. 2547) i..:i 2 ffmi'.1~'1'i'1t11'j~'j1'il11fl'jl~l1 vrni''W llilJlt:u Arsenic i..:i 2 fffl1U~'l'llfll'j~'j1'il11m1~111'W 

l~tl'W~ 'cllfllJ 2562 ll'cl~fJlJ.fll~'I.J'll 2563 "~l!f1'1.Jlf1t:uqi'lJl~':iil'W~f11'11'W~ ll~tll!l..:J l:i~~llJ '1:Jij fll ':i'Wl~'Welelf1 

'Welf1~'1.J~lfl':i~fll'j 1~m~~'\Jl \o>l 'ff1'111'1.JllilJ1tl! Zinc lJl\91':i j li.J'l:J'1~n7'11'1.J~~l'H 

., 
3.7 fll1vll!'U'l-.!fl1, fl:r.:Jfi0itJ . . ' 

rl1'11i''!Jfll':i~~ llJ~n'ilfftl'UfJW.fll'Vi~..:Jtn'1"'ellJ'llel..:J tf1Hf1W'I 'W1m1i'..:i~ti '1,J 1J11i'l'lvi,J'fom 

,i ~vi1m1 trnmi:1..:im1 nJ~vu1pJ ri~'ll ti..:irirum'Yi~ ~1n~~ eJlJ -a'Ulil ti..:im'il1nm1~1l'W'W n,imrn'll ti ..:i 1 fl 1 ..:im1 

1~v,1~vi1m'j~:i1,i1~flrum'Vi n mff1umw1mff m1lJl111rn~V1ff'l'll..:J'cllJ ':i ~~rn~v..:i m..:ii'Wff~1viti'W fltl!m'ViJ1 . . 
ll'cl~fJtl!i1l'Vi~'W l'WL~ el'W~'cllfl 2564 Lrn~ f ~'1'11'j lfJ..:Jl'W~'cl fl1'j'U~llil~l lJl~'jf11'j'ti tl..:Jf1'Wll'cl~llm '\J~'clm~'l'l'I.J 

~..:i1n~"'tllJ LL'cl~fl1'j~'1~llJ~'j1,Jffel'I.JfJWi1l'Vi~..:JL!1'1~tllJ'U';i~,i11~el'W~'cllfllJ 2564 Lff'Wtl~tlmlJ~~ff1'11mrn 

~'Wjl'Wllrl~fll':iL'l1~el..:JUi rl1i!f1..:Jl'W'W ivmmm~11N'W'l'lf'Vit11m1i':irn'lf1~iLm~~..:i111~~ellJ 

1~tmfo..:iM-i"'I.Jm1'1.J~ti'1tJ 

' .d 
ll'cl~'l1'W1tl..:Jl'W'l'l 
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lfl~!/lllflllDltlfl 1. 1W.ln.fl8ll11'911fii°'! 

~l'n:i~ 3-18 11.nvrn;ivu~mm 1>1':i1'il11r1,1:::11r1tum~~uu1rnu'Yiu1mi'.ia-:.111v1~ t iu1h:i~f--i1m.n'iluo..:iifom:Tu . . . 

V ,:,t cf <v I 

1'1-1'\'llf)tJ\l"l16tll.:J 

~ ,I 

f)llfil'W'l-l1i 2562 

9i-irnrn 2562 
~ ,I 

f)llfil'W'l-l1i 2563 

9J'11flll 2563 
~ ,I 

f)llfil'W'l-l1i 2564 

mm9rn 

Hllfl1 'illl':i1\11lfl'i1::t 

Arsenic (mg/kg) Cadmium (mg/kg) 

2.762 0.248 

67.789 0. 139 

54.402 0.168 

20.610 0.096 

I 8.862 0.60 1 

27 810 

u1'!:l'Vl 
1
h1t-:i !~uhrn,.mlwvf rlel'Uiflll'Vl'U'Pl li,n~ ' 2564 

Zinc (mg/kg) 

I 93.915 

I 07.600 

90.660 

90.2 10 

70. 1 IO 

lJl\Pl1JTWfJWilTl1~'W~'1ith ::: 1t1'lf'\.J1~afmtuueim'\1uei,i1nm1ei~mimrn:::1n11\Pl1m1lJ\Pll lJ 
; 

th:::mflr1ru:::mrnm1~-:i111~~eJlJ11,-.i.:i'lf1~ 'il'LI'U~ 25 (Vi .fl. 2547) 
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2.762 
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mg/kg 
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0 

smn9111 = 810 mg/kg 

0.248 

11,\'l, 62 

193.9 15 

11.\'l. 62 

67.789 

Q.D9 

ITT fl, 62 

t: 

·-· 
107.GOO 

!'I.fl. 62 

ifmfud1uli1nA 'J.110.m.110Ull'Pl111i'U 

Arsenic 

20.610 18.862 

Pl.fl. 63 ·0.!'1. 64 

Cadmium 

0.168 0.096 0.601 

n.,~. 63 l'l.f l. 63 11.\'l. 64 

Zinc 

90.660 90.210 
70.110 

n:rt. 63 l'l.fl. 63 11.fl. 64 

,. ~"-1 .. ' "' "' .. ' ., mm;} l'W : inm;} l'Wf>J tU.fll 'lflYl'W'Yl 11/U°j::: !tl'V'W!'Vi8 fll'jfl'l.,!'1.,18 fll 11'1.,18'\llf)f l ) 'jflij811'1 mrn:::lflll\ll'l fl'j'j)Jvlll.J 

1.h::mnnw::tn-·rntn'i~.:1u1~ue1Jutt,nn~ nii'u~ 25 ('Yi.ft. 2547) 
' ' ' ,. 1.:t ... I-;! .:t d .c,, .c,, ii 4 .ct , , ..ct , 4 _Qf Q.,/ 

°jU'YJ 3-13 lu'jt.J'I.Jl'Ylt.J'I.JIIHlfll'j\lJ'l1'\111i'l'jl:::111'1tlUll'WYl'W'IJ'j!1\U11'Wll11l.J8-3'\IYl'Yl I 'W111-3Y!Nl'W"1'\l'Wtl-3u'\l'\l'I.J'W 
'U q q q 
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CV .et 4 <v I 

1'UYllflll\!110!JH 

~ , 
QlJ!ll'VitlTi 2562 

~J:llfllJ 2562 
~ , 

QlJ!ll'VitlTi 2563 

~~lfllJ 2563 
~ , 

QlJ!ll'VitlTi 2564 

.,; 
Ylil l 

ii1m~rn 

I 

Arsenjf (mg/kg) 

" .370 

70.856 

74.653 

20.981 

I .095 
I 

"' d 
!Hltn1\!111il1lml:::'11 

Cadmium (mg/kg) 

0.294 

0.11 1 

0.090 

0. 133 

0.576 

810 

1fm}'11i/111;!111i;i '1111/./11.RVIIIIPl7Ri'II 

Zinc (mg/kg) 

180.360 

100.000 

106.500 

90.740 

65.520 

m~':iJl'U~rum1·1~'U~1~1h ~ lV'b'tJL~mmt'U'UOnttti'.lm1 flfll':iOQOlffmm~1n-t1mmrn~1l.J 

1h~mi'lt1ru~m rnm1~.:i1n~~Ol.JLL'l1<1'b'1~ ~'IJ'IJ~ 25 ('Vl .i . 54 7) 
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il'mJ'uii1u6111"1 'l.11tJ.lllf18Uil'Pl1fli'U 
______________ ,,_~_, __________________ ...; ________ _ 

mg/kg Arsenic 

70.856 
74.653 

1m11irn = 27 mg/kg 

20.981 

80 

70 

60 

so 

40 

30 

20 

10 

....................................................................................... 
17.095 

2.370 

O.l'l. 62 '1.11. 63 0 .tt . 64 

mg/kg Cadmium 
900 ll1111f1U = 810 mg/kg 

800 ••• • • • . ... .. . ... .. . ....... . ... .. .. .. ............... .. .. .. ... ... .. . ... .. . .............. .. ............... .... .. ......... ... ...... .. ... ... ... ............... .. .. .... .... ..... . 

700 

600 

500 

400 

300 

200 

100 

0 

0.294 0.111 

fl.Yt.62 vl.fl. 62 

0.090 0.133 0.576 

fl.fl. 63 ~.fl . 63 fl .ft. 64 

mg/kg Zinc 
500 

400 

300 

180.360 
200 

100.000 106.500 90.740 

100 
65.520 

0 

fl .ft 62 ~ .fl. 62 fl.fl . 63 ~.fl. 63 fl .fl. 64 

. ~!I/ti ~ d 4 4 4 • .., 
JJ1\ll1 j l'U : JJl\ll'j ! l'UfJWill'n~'U'YI '·"' 1::: !fJ"1'Ul't'ltl fll'jt)'U'U tl fl! 'Yl'Utlillflfll'jt)fjtllftfJUll:::lfnl\ll'j fl'j'jJJ\lllJJ 

I . I ' 

1.h:::fllflf10!:::fl '$ ".i JJfl ".i IT-m1~flelllll'l1..:J'lll~ nuu'fi 25 ('t'l.fl. 2547) 

' ' ' 
ti

.el ,. I'::! ..::t ~ d a.. ~ ii ~ .:::I 1 t .:::I f d _Qf V 

'i YI 3- 14 !1J'ifJU!'YlfJUHllfll'i\ll 1il1!fl'il:::'YlflWill't'l~'UU'i!1W'Yl'Ul!'YIJJtl·H l~'YI 2 'U'll1-.'l'YIHl'\.!JJlil'Uf;J,:i1JililU'U <u q q q 
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' ~ 
fllrl~U1flVI 1 

91 
OJ~ .tj ~ 

11'U~ff88 'U W 1 VI 6lJ 'U fl~! 1J ti 'U 
QI u 



ml.I 1,-i.:i1u~1m'l1vrn,,lJ 
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Arsenic I Digestion, Hydride Generation/Atomic Absorption 

I Spectrometric Method 

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

Cadmium Digestion, Direct Air-Acetylene Flame Method 

Chemical Oxygm Demand Closed Reflux, Titrimetric Method 

Color ADMI Weigbted-Ordinate Spectrophotometric Method 

Copper Digestion, Direct Air-Acetylene Flame Method 

Cyanide Distillation, Colorimetric Method 

Formaldehyde Distillation, Colorimetric Method 

Free Chlorine lodometric Method 

Hexavalent Chromium Filt ration, Colorimetric Method 

Lead Digestion, Direct Air-Acetylene Flame Method 

Manganese Digestion, Direct Air-Acetylene Flame Method 

Mercury Digestion, Cold-Vapor tomic Absorption 

Spectrometric Method 

Nickel Digestion, Direct Air-Acetylene Flame Method 

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

2) Soxhlet Extraction Method 

pH Electrometric Method 

Phenols Distil lation, Direct Photometric Method 

Selenium Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method 

Sulfide 1) ZnS Precipitation, Colorimetric Method 

2) ZnS Precipitation, ludometric Method 

Temperature Laboratory and Field Methods 

Total Dissolved Solids Dried at 180 °C 

Total Kjeldahl Nitrpgen Macro-Kjeldahl, Titrimetric Method 
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24 Trivalent Chro 1um Digestion, Direct Air-Acetylene Flame Method; 

Filtration, Colorimetric Method; Calculation 

25 Zinc Digestion, Direct Air-Acetylene Flame Method ,, 

" .. Lil0fl1'.Ul1:UM 

APHA, AVWVA, V\ ff. Standard Methods for the Examination of Water and 

Wastewater. 2ld ed. Washington, DC : APHA, 2012. 
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Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""""1.,: ~1 I.J tf a,; tfoa..,, U'i'JH1 3J'l-l,'1 U)'l-1, 1"Hl'M,L3J'WY1 ~elWlH'HL'Yl'M,Gl ,nn~ 
22/35 'l!otm1~Lnwn'i'rl1 7 uun 4 (u11u11wnii1) u,m,fr,'11.nn L'IJ91trnnd] n1~Lnw~11111m 10240 

1m11wn 0-2187-0908, 081-6573909 1mff'1'1 0-2187-0908 

ANALYSIS REPORT 

~11Jflf11ITT!Jfl1~ ~1L11EILL3.1~El~ ,J'1'V\1~~1n 

u1nmh'113J~v:JJEJ'11m'1m1 

February 25-28, 2021 

March 2, 2021 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 011/2564 

March 9, 2021 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
25-26/02/2021 26-27/02/2021 27-28/02/2021 

~tl.L'l::fJB,JTilJ (TSP) mg/m3 High-Volume Air 0.260 0.258 0.238 

24 Hours Average Sampler/Gravimetric 

~tl.a::BfJ,J'lJ\l,1~L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.095 0.086 0.082 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantavel:loon 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

""'""'1.,: r;:1 9" ti a., tfoa., 
1J "iltl1 3J "" L el \.I, 1 "i el lU3J 'WYI ~ el "'if GHL 'YI \.I, (;I ,n TI~ 
22/35 '!rnvn1~1nwn'i"11 7 uvn 4 (U1\IH1\ITI'll7) u111~-.i1111nn L11fltrnn:\J n1~1nw1.1111\lt1110240 

tmiwn 0-2187-0908, 081-6573909 tm111, 0-2187-0908 

ANALYSIS REPORT 

~1ua'Yi1wrna1'1 ci1Lt1EJLL1hrn'1 ,i'~~1'1'11n 
A O ._, ,-. A 

mn mwi ~n ~~'!lw1.1.m 

February 25-28, 2021 

March 2, 2021 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 012/2564 

March 9, 2021 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

standard" 
25-26/02/2021 26-27/02/2021 27-28/02/2021 

~\4fl::!l!l~TI11 (TSP) mg/m3 High-Volume Air 0.199 0.200 0.208 

24 Hours Average Sampler/Gravimetric 

~\4fl::!l!l~'llU1'1L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.073 0.075 0.075 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveb9on 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining. Environment Consultant Co., Ltd. 
A,._.1A f::'1 11,tf ,._. tfo,._. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

'lJ":i'it'Yl 3J"'1 Lel'"L'l":iel'"L3J'M,'Yl ~el'"61HiHL'Yl"@I 'il1n~ 
22/35 'lfOvn1~L'rl'l'm7'111 7 uvn 4 (li11Ul'1U11,!7) U'IJ1~1i1'l'linn L'llfllmndl n1~L'r1VUJ'l'l1Uf1110240 

lmivni' 0-2187-0908, 081-6573909 lmR11 0-2187-0908 

ANALYSIS REPORT 

~1tJ~fi1ITTE.J~1 ~ 1J1L1HlLL3.itHl~ ,J~~1~~1n 
A 8'°"' A 

tl7L 1 tu.111UE.JW'11'U.1'il~ 
" 

February 25-28, 2021 

March 2, 2021 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 013/2564 

March 9, 2021 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
25-28/02/2021 26-27/02/2021 27-28/02/2021 

~ua::mi-in :u (TSP) mg/m3 High-Volume Air 0.194 0.209 0.212 

24 Hours Average Sampler/Gravimetric 

~ua::m.wnm~Liln (PM-10) mg/m3 High-Volume PM-10 Air 0.075 0.076 0.080 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon, 

TECHNICIAN MANAGER 

0.330 

0.120 



Mining Environment Consultant Co., Ltd. 
u'i~'Yl 13Jii'1 L:M,11'Hnuariuf ~elW11,HL'YIM,lif '1111~ 
22/35 'l!aun1~L'l'1Vm'i'!l1 7 u.un 4 (lT1llll'1ll11'lf1) U.'!l1~ii11unn L'!l9llmn:il n1~L'l'1VUJ\11llfl110240 

tmfi~,f 0-21 87-0908, 081-6573909 lmITT, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1.8 

N 0 2 

NNE 22 4 

NE 45 0 

ENE 67 0 

E 90 0 

ESE 112 0 

SE 135 1 

SSE 157 5 

s 180 0 

SSW 202 8 

SW 225 6 

WSW 247 9 

w 270 7 

WNW 292 2 

NW 315 2 

NNW 337 7 

TOTAL 53 

CALM (<0.4 mis) 

TEST REPORT 
TEST NO. 

REPORT DATE 

,h:i~uri1iHh ti'~ l 1w.1v1. v1 0'\.JiY\Pl i'v1 ,7u 1h ::: 'Vll'\.J 'IJ\Pl'H"'\J~ 30736/16293 

1'11ii0,mii1u~\Plff1'11m"jlJ 'lf 'U~i1 '\.J~ '\.J 1~0~\Pl ff7'11m "j lJfi0ffr1.:i 

lliT1rn'Vl1m e.m1~ ~1u1011liir0~ 'O.:J'l11~\Pl7fl 

February 25-28, 2021 

u1mu 1n 1lii1u'lla.:i 1m.:im"j 

Speed m/s 

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

0 0 0 0 2 2.78 

0 0 0 0 4 5.56 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 1 1.39 

0 0 0 0 5 6.94 

0 0 0 0 0 0.00 

0 0 0 0 8 11. 11 

0 0 0 0 6 8.33 

2 0 0 0 11 15.28 

10 0 0 0 17 23.61 

0 0 0 0 2 2.78 

0 0 0 0 2 2.78 

0 0 0 0 7 9.72 

12 0 0 0 65 90.28 

7 9.72 

Wind 003/2564 

March 9, 2021 

\\S 
~ ... 

ultru rc
0 ·,I 'O' 

TOTAL 72 100.00 

~ t~~~@dJ ,, t ~i 
•£:; 
;::, 

·· ·· ···· · · · · · ··r".".'--- · · · · ·· · · · ·· ······ · · ' '"' ;. . . 
Chomparechate Chantaveboon "" ivu1,'i~'\\\Y 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
1J 7~'t1 13J ~'1 L ~ \f, 1 T'Hl 'Mi UJ 'Wt1 ~ el 'Mi1ia LL't'l \f,@l ,11 fl~ 
22/35 'llavn1~Lnvm7'111 7 u.vn 4 (1r1ua-1un'!M) u.'111~1i1V1inn L'llfltrnn:il n1~LnVoJV11um 10240 

lmi'f'ln' 0-2187-0908, 081-6573909 lma-,, 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

,r,,:i,1'uihuh1~ 1. 11'1.lfl. flt:i'Uff~i'fli'U ll'i~'Vll'IJUmrn'IJ~ 30736/16293 

ll1iit:i.:JlliM'UQ~ff1l1f1'i'ilJ'l1U~M'U~'IJ l~tlQ~ffll1f1'i'ilJfltlff!1,:i 

~T1.m'Vl1ffw1;11~ ti1urnmlnt:ifl i.:Jl11fl~7fl 

February 25-28, 2021 

u1mu h,:i 'hiiiu'IJn.:J 1m.:Jm'i 

NORTH . 

24.1% 

19.3% 

14.5% 

9.64% 

EAST 

SOUTH 

.. ~CL 
Chomparechate Chantaveboon ,- + , 

✓½;, .. 
TECHNICIAN MANAGER "Jou,, 

WIND SPEED 
(mis) 

- >=11 .20 

- 8.50 - 11 .20 

- 5.80 - 8.50 

- 3.60-5.80 

1.80 -3.60 

- 0.40-1 .80 
Calms: 9.72% 

Wind 003/2564 

March 9, 2021 



Mining. Environment Consultant Co., Ltd . 
.,...,1.,. ~'1 i-t{ o., tfoo., 

u 'i'!!t't1 3J "" le)" n 'j t)" L3J "'t1 ~ t) Wlf l;HL'Yl "~ ,')1 n ~ 
22/35 'l!oun1~Ln¥m7'1'l1 7 uun 4 (tl'1u1;11u,1'1!1 ) u'!l1~111\11J1n L'IIV11mn:il n1~L'Y1~1J\11um 10240 

1mfimi' 0-21 87-0908, 081 -6573909 1m1;11, 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

Noise 013/2564 

March 9, 2021 

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 t 

Lmax £db(All 

Remark: 

i1-iiu~1u,hnt11.11EJ .L'1 .'1EJUH'il7'1-iu 1h::mU1J'il1'Lfl'll~ 30736/16293 
' 

LVt!iEJ-!LL1~1-l.El'ilH1Vtn1'1'3.J'JIU'il~Ul.JU Lv1aa'ilITTVtn1'1'3.JflElH71-I 
• 'IJ • 

li11l.JflthH7EJfl1\9l 87L11ElLL3JHa\9l i-1Vt1\9l'il1n 

February 25-28, 2021 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

lJ111t11h~ 1llihl11!l~ 1tii-~n,,-
(;intl1 tl'17111tl 0445758E, 1852112N) 

Leq 1 hr [db(A)] 

25-26 m.1111w\4li 2564 • 
64 .1 
63.6 
63.0 
62.9 
61.8 
51.2 
48.0 
46.4 
46 .1 
45.8 
45.4 
46.4 
46 .6 
47 .2 
47 .4 
47 .6 
48 .1 
54.8 
58 .6 
59.4 
60.6 
62.8 
63.6 
63 .9 
59.4 
96.3 

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

26-27 mm,w\41f 2564 21-2a m.1111w\4li 2564 • 
64.4 
64.1 
63.6 
63.2 
62.0 
51.6 
51.2 
47.6 
47.3 
46.2 
45.6 
46 .7 
47.0 
47.6 
47.8 
48.1 
48.4 
56 .0 
59 .2 
59 .7 
61.0 
63 .2 
63 .8 
64. l 
59.7 
96.5 

. 
65 .0 
64 .7 
64.4 
63 .9 
63 .7 
52.4 
52.0 
49.2 
48.9 
47.4 
47 .1 
47.0 
47.3 
48 .0 
48.2 
48.6 
49 .0 
56.3 
59.7 
60 .0 
61.4 
63 .5 
64.1 
64.4 
60.3 
97.0 

Chomparechate Chantave o~m 
~"' d 

TECHNICIAN MANAGE 1 ~ 

Standard ti 

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

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
Aa..1A i;::'1 t, 6' . a.. 6'oa.. 

U"i'rt'Yl 3J"'1 tel'M>L1"itl"L3J"'Yl ~tlW1tiilU'Yl'M,~ 'il1n~ 
22135 'l!oun1~Lnvm;•rn 7 uun 4 (tl°T11a-1'U77'117) u'!l1~111iunn L'll1111mn:il n1~Lnv,nJ-.,1'Um 10240 

1mtivo{ 0-2187-0908, 081-6573909 1ma-,1 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

i1-nf1,1,~'rn,,i1n~ 1.11tJ.L,1.'1ElU,~Wffli'U. 1.h::mu1J~1Lfl'lJ~ 30736/16293 • 

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 Measured2I 

Lmax rdb(All 

Remark: 

LV.!iEJ'1Ld~uEJ~a-1v.m,3J"J5U~~utlu LvlEJEJ~a-1v.m,3JriEJa-f1,1 
• 'II • 

cii111flY17H7tJfl1~ ei1L11mL3JHEJ~ ,1,1wr~~1n 

February 25-28, 2021 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u1ntllltlitmH.r~uih 
(finti'itlf1TI'i1f1 0445861E, 1853125N) 

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

25-26 ~1J111viw11 2564 26-27 n1Jmvi'U.11 2564 27-28 n1Jmvi'U.11 2564 • . 
59.4 59.6 59.8 
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 .1 44.5 44 .8 
43.8 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 ,,,. 

C 

Noise 014/2564 

March 9, 2021 

Standard it 

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

70.0 
115.0 

n A '·,l,'?'t 

~ -~ 
·~ .. if 

Chomparechate Chantaveboon , ... r;::. 1,· -I~ 

TECHNICIAN MANAGER't"~l ,o~~ 



Mining Environment Consultant Co., Ltd. 
""a.,1.:i: ~'7 \1.,1 ~ a..- ~oa..-

1J 1'ti-YI 3J 'U'1 L el 1-1, L11' el 1-U3J 'U YI ~ el WZHHLYI 'U@l '11 TI~ 
22/35 'lrnun1~L'Yl~n1•rn 7 11un 4 (u11.a11.n,n) 11'111~-i1m.nn L'llillrnn:\1 n1~L'Yl~111111.fl11 0240 

1mti'mf 0-2187-0908, 081-6573909 1ma11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax [db(A)] 

TEST REPORT 

TEST NO. 

REPORT DATE 

,,h1i'l.4~1'1,l,,l1f1'il 1 .11 ti . L~ . ~ El'l.4~'ilf~i'l.4 1.h::'t11'1.41J'il1Lfl'll~ 30736/16293 
' 

L"'ii0-:1Ld~'l.4EJ'il~1"'m13J'l!it'il~'l.41J'l.4 L~EJEJ'il~1"'m13..1ri0~i'1-:i 
' 'U ' 

~1tJfl'Y11~1!.Jfl1'il El1L11EJLL3.J~El'il ';l-:1'°'1'il'il1n 

February 25-28, 2021 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1J;L1t11!f141ll1fll'lnit1 
(fi11flllflflTill1fl 0446345E, 1849928N) 

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

25-26 m,1111~wif 2564 26-27 m.1111~1.1:f 2564 27-28 OIJ111~'141i 2564 . ' . 
57.5 57.8 58.0 
57.4 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 .9 48 .2 50 .0 
46 .0 46.4 47 .8 
44 .8 45.2 46.1 
44.2 44.5 46 .5 
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 56 .0 58 .2 
54.7 54.9 55.4 
86.2 86.6 87. 1 

Remark: 1. 11 m o,i131-..i-::fi'm ifo~tf!uti\ 1tl tl1::m~flrn::nn 1Jn17~~LL1fl i EJ1JLL'Vl~'ll1qi o.tl'u~ 15 w.~. 2540 

2 21 i EJ~tlnu1in11i1~i 'l4«1'U..i111.-i ut'l flEJ'Wlll'lLLfl'l4'1 Ll'l'JJ'Yl::Liiu" 1-241 . :..I .. <\I 

... 

Noise 015/2564 

March 9, 2021 

Standarct11 

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

70.0 
115.0 

Chomparechate Chanta 

TECHNICIAN MANA ~7-mrut 



Mining. Environment Consultant Co., Ltd . 
.,. ..,1"" filf'1 g,,: .., tfoo., 

CUSTOMER NAME 

PROJECT 

1J "i'M-'t1 3J 'M,'11 Lel 'M> L1 "i el 'M, L3J 'M, 't1 ~ el 'W.lHHL't'l 'M>@l '11 n ~ 
22135 '!foun1~Lrivm'l"17 7 u.un 4 (tl'11unL177'1!1) u.'IJ1~111,unn L'!Jt11rnn~il n1~LYIWlJ11111m 10240 

1miwn 0-2187-0908, 081 -6573909 1ma-11 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 007/2564 

March 9, 2021 

ADDRESS 

LOCATION 

~7lJ"'Yl7fl'1tJ"'1~ EJ1L1HlLL1!fl'fJ~ ,!'1'V11~~1n 

lJ1L1tu.'1Jf)lJLLlfa'11h::muu~1m,:ii1wri~~::1urJrJn 1:: 'V\11,l'V\3.J~~ 5 LL"':: 6 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

February 25, 2021 

·16.50 '"· 

MiniMate DS-077 

PEAK PARTICLE VELOCITY (mm/sec) 11 

PEAK DISPLACEMENT (mm) 11 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

TRANSVERSE11 

33 

0.239 

0.00107 

• 

VERTICAL11 LONGITUDINAL 11 

42 18 

0.509 0.333 

0.00166 0.00349 

0.529 

100.0 

VERTICAL 

0.254 
...! O ._, ,d I ... -., A • 1ft ,al I fV I 

(L13J'Yl1n11lJWt1nm1::~mn13Jfl'Ufl'::L'11fJ'U.L3JfJTl113JL11fJ~117'1 (PEAK PARTICLE VELOCITY, PPV) 3J'17~'1LL~ 0.254 mm/s) 

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

Chomparechate Chantaveboon ~ ,..,, " . 
TECHNICIAN MANAGERl \\~ 



Mining Environment Consultant Co., Ltd. 
""""'1.:i: fit"7 i..- ff """ tfo~ 

'lJ"i'l'.trt 3JU'1 Lel\U1"iel\U3J"rt AelWti,HLVl"@l ,nn~ 
22135 'lrnan1~L't'l\lln1'!l1 7 u.an 4 (1J1\ILl'1\111,r1) U.'111~-.i1~1nn L'!l1111mn:tl n1~L't'l\111J~1\lm 10240 

1m11\lln 0-2187-0908, 081-6573909 1mLl'11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

TEST REPORT 

~1lJfl'Y11ITT!Jfl11tl ~1L1lclLL1J~Elltl i'1'1'111tllil1fi 

u 1 nrnv,i1::111lil1t1El !J~ll.n1 
' 

February 25, 2021 

16.50 '"· 

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 

Test No. 

Report Date 

VERTICAL11 

-
< 0.254 

-
-

-

-
0.254 

Vibration 008/2564 

March 9, 2021 

LONGITUDINAL 11 

-

< 0.254 

-

.:. ~ A I -.. cJ A A " - I ~ I 

{L1:IJ't11n71lJWY1nm1::1t1lJ'111:IJ~'"~::L'Yltl'"L:IJEl'111:IJLntl~111'1 (PEAK PARTICLE VELOCITY, PPV) :IJ'111t1'1LLltl 0.254 mm/s) 

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

Chomparechate Chan aveboo 

TECHNICIAN MANAGER"' 



Mining Environment Consultant Co., Ltd. 
1J 11i't1 lai~" L ~ "11'Hl'l,U3J" rf ~ el 'M,61161 u 't1 "@f ;i1 n ~ 
22/35 'lfn~n1~L-nvmi'fl1 7 u~n 4 (U1\1111\IT1'!f1) u'IJ1~ii111111n L'IJ<111mn:il n1~L'nWIJVl1\lfl11 0240 

1mliwif 0-2187-0908, 081-6573909 1m1111 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 010/2564 

March 19, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

~11HW11R'l!.Jt'11i1 ~1L1HlLLl.JtHli1 i'll~1i1'il1n 

tlointl ::nm.i'llt1"11 Lm,1m1 u 2 

March 9 , 2021 

March 10 - 15, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

February 28, 2021 

09:00 A.M. 

Clear 

Item Parameter Unit Method of Analysis Result31 Standard11 Standard21 

1. pH - pH Meter 7.9 7.0-8.5 6.5-9.2 

2. Turbidity NTU Nephelometric 1.19 5 20 

3. Suspended Solids mg/L GF/C & Drying 103 ° C <5.0 - -

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 242 '.::600 ::;1,200 

5. Total Hardness mg/L CaCO3 EDTA 70 ~00 ~ 

6. Sulfate mg/L SO4 Turbidimetirc 0.43 ::;200 9 50 

7. Total Iron mg/L Fe Phenanthroline 0.107 :S0.50 ::;1.0 

Remark: 1/ ~ dl ~ A1 ti ~ d '. d 3J11il'Hi1'1-4t1m111~1-41u1mt'l'Yl 'lllJ7 nti 1::mt1m::'Yl11"11t1tlITT~m11J ,i,uu'Yl 12 ~ .tl . 2542 (Lnm'Ylm~'l-4i1'1'1L~!J1::a-3J) ... ' . 
21 ~ .1, ~A1 ti ~ .1 ' 1 3J1~"i:i1'1-4tim111~'1-411J1i11t'l'Yl 'Jim nti 1::mt1m::m1,1o~ITT~m11J uuu'Yl 12 ~ .tl. 2542 (Lnm'YlEl'l-4 t'l!Jti'lltii1) 

..; q q q 'U q 

31 ~o,1tliju1im1 lJ1,;-'Yl L0'l-4,17tl'l-4L3J'l-4,f LLEl'l-4l LLt'llJEITI~tl~ ,hn~ Lt'l'lJ'Yl ::LU!.J'l-4 1-029 

a 
Chomparechate Chantaveboon 

• 
TECHNICIAN MANAGER , • o'1' -



Mining Environment Consultant Co., Ltd. 
u~ii'Yl 1aiL'1 L~'l4111'el'l,U3J\U.{ ~elW.UaU'Yl'l4<A '1111~ 
22/35 'l!aun1~1-nvm1'Yl1 7 ~un 4 (U1\ltl1\171'1!1) ~1J1~1i1111.nn 1,i911mn: iJ n1~1-nvu1111\lm 10240 

lm11',li-rf 0-2187-0908, 081-6573909 lm1m 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 011 /2564 

March 19, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

~11Jl'l'Yl1ITTtJl'l1~ ~1L1HlLL3.ltrn~ 'i),l'\1\1~~,n 

tioin~::m1u'JJ0-:11m-:imi- u 3 

March 9, 2021 

March 10 - 15, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

February 28, 2021 

09:30 A.M. 

Clear 

Item Parameter Unit Method of Analysis Result31 Standard11 Standard21 

1. pH - pH Meter 7.8 7.0-8.5 6.5-9.2 

2. Turbidity NTU Nephelometric 0.86 5 20 

3. Suspended Solids mg/L GF/C & Drying 103 ° C <5.0 - -

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 224 :saoo :::;1 ,200 

5. Total Hardness mg/L CaCO3 EDTA 85 900 ~ 

6. Sulfate mg/L SO4 Turbidimetirc 0.08 :::;200 :S250 

7. Total Iron mg/L Fe Phenanthroline 0.137 :S0.50 :::;1.0 

Remark: 
1/ ., d t ., A1 • I ~ d .. • d 

m~1~1ut1m.n1v'h.i.11J1~1l'l'Yl 'l!m 11t1 u1::m111m::m1..io~ITT'l'lm1" o.uu'Yl 12 vrn. 2542 (Lnnt.'Ylm'l'IU~'YlL'l'\"1::trn) .. ' ' 
21 ., d t ., A1 . I ~ d ' 1 !J1~1"~1'1,l,flm.fl1Vhi.11J1~1l'l'Yl 'J!1J1" f)fl ui-::m111m::'Yl1"1,l0~ITT'l'\n1"1"" 0.1J1J'Yl 12 ~ .fl . 2542 (bnnt.'Yl!J'l,l, fl"~"~~) 

.. q , q \I q 

31 'lfoilllBu1imi- u1,;''Yl Lou111eJUL~'l,l,o/1 LL!J'l,l,'1 LLl'llJ!JTI~!l~ ,hn~ Ll'l'lJ'Yl ::LUtJ'l,l, 1-029 

ot 
TECHNICIAN MANAGER 



22/35 'l!Eun1~L1'1Vin7'Yl1 7 uun 4 (u11.1H1wn'll1) u111~.,;-1,unn L11911J1~n:il n1~mv,iii1111.1m 10240 

1m,iv,i,i' 0-2187-0908, 081-6573909 1mff11 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 

~1,1~u.tfr1,1,,hn'11.11£J.Lfl.fl!lU.tn1ffliu. 1h::mu.1.J~1Ul'lJ,yj 30736/16293 
' 

March 9, 2021 

March 10 - 15, 2021 

Grab 

Unit 

-

NTU 

mg/L 

mg/L 

mg/L CaC03 

mg/L 804 

mg/L Fe 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Method of Analysis Result21 

Electrometric 7.9 

Nephelometric 1.21 

GF/C & Drying 103 ° C <5.0 

GF/C & Drying 103 ° C 238 

EDTA 85 

Turbidimetirc 0.19 

Phenanthroline 0.053 

Lab-W 007/2564 

March 19, 2021 

February 28, 2021 

10:00 AM 

Clear 

Standard11 

5.0-9.0 

-

-
-

-

-

-

Remark : 11 m~1:ii1u.flm111vni1th~u. (1.hw,-n-rl 3) 1h::mflfltu.::m111n11~,1Ln~imJLLV:,1,n~ uuu-rl 8 vrn. 2537 .. ' 
21 ~!l"ll~u1in11 u7,;,,, L5u.111!lu.L3Twn u!lu.i LLt'll.J!lTI~!l~ ,i,n" Lt'l'lJl'l::LutJu. 1-029 

~\(on ''CA :i.' <?' 
f . ~ 
l , :~; 

•• ••. • . • •••• •" ••••• , ••• • •~ll,' ,.... •• • •• • • JS 

-11, 
Chomparechate CHantav,eboon y~ v,., <I ·~ 
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Mining Environment Consultant Co., Ltd . 
.,.. .,..1,.: '-''I ~ tf .,_ tfo.,_ 

1J 71H1 3J "" Lel '\.I, L1 "je) \U3J \U'l ~ el 'M,'lf iHL'YI '\.I, GI ,n TI~ 
22/35 '!launpL'llVm;-,n 7 LLUn 4 (U1'1Ul1\4TI'!l1) LL'111~-.i1111nn L'llfllmn: il n1~L'll\lUJl'l1\4fl11 0240 

tm11v-nf 0-21 87-0908, 081-6573909 tmR11 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 008/2564 

March 19, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

i 1,1,~'i~H,'14~1n.i 1.11tJ. Lfl .f1El\4s111f fli'l4 t h ::m'l4Uil1"Lil'll~ 30736/16293 • 
9i1u11ri1tntJll1'1 ~1L1lelLL:I.JffEl'1 ,l,1'1'\1'1 '111n 

tJ mt 1l\4u1'141 ,1111::Lti tJ\4 m" i1'14 Yi flil ::11,4111n LUtJ{I L 'VI itei'JJ e1,11m,1m1 

March 9, 2021 

March 10 - 15, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

February 28, 2021 

10:30 A.M. 

Clear 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Remark : 

Parameter Unit Method of Analysis Result31 Standard" Standard21 

pH - pH Meter 7.7 7.~ .5 6.5-9.2 

Turbidity NTU Nephelometric 0.74 5 20 

Suspended Solids mg/L GF/C & Drying 103 ° C <5.0 - -
Total Dissolved Solids mg/L GF/C & Drying 103 ° C 250 ~00 :S1,200 

Total Hardness mg/L CaC03 EDTA 90 9 00 :S500 
Sulfate mg/L S04 TurtJidimetirc 0.14 9 00 :S250 

Total Iron mg/L Fe Phenanthroline 0.063 ~ .50 :S 1.0 

_; .1, ., A1 tl ~ .1 , • .1 11 !J1'1l1";1 \4tHWl1'1'hi,1lJ1'11il'YH'lflJ1" flfl 1::mflm::'Y11"1,'IEl9lITT'l'lm1"!J Q,lJlJ'Yl 12 Vi.fl. 2542 (LntU.'Yln1'1'1'14'1'YlL'l'l!J1::ff11) ... ' . 
_; .1, ., A1 ,J ~ d .. 1 21 !J1'111";11,4f1mfl1'ViJ.l>11J1'111il'Yl L'lflJ 1" m1 i-::mflm::'111"1{1ElflITT'l'lnTT!J Q,lJlJ'Yl 12 Vi .fl . 2542 (Lntu.'YlEl\4 il!Jff,lffYl) 

• ,.,.,ifiu11m, unl'n ,M,,,., •• 11 ., • .r , .. u,n .. ~ ~,n. '"""""" ,--029 $ A 
~ ....................... . 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

·~~ 
fl~~$ 



Mining. Environment Consultant Co., Ltd. 
""""'1"" ~'1 t, tl' ..., tl'o..., 

1J "i 'l!t'Yl 3J "-ii L el 'M, L 1 "i el 'M, L 3J "'t1 ~ el WlHHL'Yl 'M, Gl ;:n n 61 
22135 'l!aan1~1nwn1on1 7 u.an 4 (tl'11umm'1!1) u.'111~1i11unn l'll911mn:il n1~1nw11"1111m 10240 

lmtiwn 0-2187-0908, 081-s573909 lma,1 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 009/2564 

March 19, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

~11rnYi1wiu a1.i e11mmL1.hn1.i ,1,:i'V\1.imn 

uoJ1tutiirnff,1.J'~ufi1 

March 9, 2021 

March 10 - 15, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

February 28, 2021 

11 :00A.M. 

Clear 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Remark : 

Parameter Unit Method of Analysis Result31 Standard11 Standard21 

pH - pH Meter 7.7 7.~.5 6.5-9.2 

Turbidity NTU Nephelometric 1.09 5 20 

Suspended Solids mg/L GF/C & Drying 103 ° C <5,0 - -

Total Dissolved Solids mg/L GF/C & Drying 103 ° C 248 :9,00 ~ 1.200 

Total Hardness mg/L CaCO3 EDTA 80 ~ 00 ~ 

Sulfate mg/L SO4 Turbidimetirc 0.39 9 00 9 50 

Total Iron mg/L Fe Phenanthroline 0.053 3).50 ~ 1.0 

1/ .; .i, ., A1 ti ~ d .. • d 
lJ1911',l'1UflmTl1Vil\11J1Yl1flYI L'll1J'l' Tlfl 1::mftm::m1,1091ITT'Vlff!'UJ 0.1J1JYI 12 Vi.ft . 2542 (Lnnl.'Yln1'V\UY!YIL'V\IJ1::ff!J) .. ' . 

21 ~ .i, .,A1 ti ~d .. 1 IJ1911'sl'1Uflnl.111ViU11J1Y11fl 'nL'll1J"i Tlfl 1::mftm::m1,1091ITT'V\nTT1J 0.1J1JYI 12 Vi.ft . 2542 (Lnm'YIBU fl!Jff,lffY!) 
.. 'I 'I 'I <U 'I 

31 'l'io,:itl6u1im 1 u1,;Y1 LouhrnuL3JUl1 LLelU~ LLfl1JBTI910~ ,i71791 Lfl'JJYl ::LU!.JU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



1iilf'Vl Vlfl-lLl[)~frnmn~ (Ll'l'::L'V1PIL'V1£J) •hn~ 
Central Laboratory (Thailand) Co.,Ltd. 
1'11'111nHLYIV'fi : 50 .iuuv·mr1foiiu L1'111,r11111u11 L'll111~111fm m,LYIV'f1 10900 
Bangk; k Branch : 50 Phaholyathin Rd .. Ladyao, J~tujak.'Bangkok 10900 Thailand 
Tel : (662) 561 4387-8, (662) 940 6881-3 Ext. 164, 218 Fax : (662) 579 4895. (662) 940 6881-3 Ext. 209 
http://www.centrallabthal.cam 

'Jttfi88fl11£J-31U 30 jj'UlfllJ 2564 
.,j 

lt'l'\J'Yl'iltl-:ll'U 
., 

'11'1,11 

., ., 
('UV'Jl:'l '1 lfl~ flfll) 

,. ., ' 

TRBK64/ 14103 

01101 

11Utl::::tVUv'l\ll1VtlH 

(eu'm.11:1,11n~mfo 

., ., ' 
1'11t'l'\ll1VUH 
., ., ' 
tlfl1:IW::::Uti::::t'l'ill't'l\ll1VUH 

' QJ .cf,(1.1 (I./ ' 

1'1-fYl11J\ll1VU1-:1 
' ., ,. 

1'1-ft'l'Ylvlt'l'VtJ 

Ni:1 t1l'i'Yl~tlfltJ 

1ltJfll'j'Ylv'l t'l'VtJ 

Arsenic (As)**© 

Cadmium (Cd) **© 

Zinc (Zn) **© 

--····· 1'1tl-:tl'WNi;lf111''Yl~HY8U 

u!l7'Vl il.J~-:i ivu hrnimj'uvi' l'IV'Uir:1u'Vl'U~ ~1r'\'11 

22/35 'h'ovm -:umrn1"1'1171wn 4 (D1uir1m1'l/1) l!'IJ1-:i11111mn t'\J\91'1.rnn::::il m-:irnl'll.J'l11'Um-. . 
10240 

.q 'J) ~ J 
1J'.il1W'l1'Ull'l1l.JV-:J~11'Vl 1 2_6/2/64 

BK64/04920-00 I 

1h-::::tfl'Vl\l11Vf!l-:J : ~'U 
V 

fll'll'U::::1J'.i'i'~ : Q-:Jl'll:'lliY~fl (Q-:J~'U), ~l'U1'U : I Q-:1, 'U1'11'Wfl /U!l.Jl\ll'j' : 2 flll:'lfli'l.J. 

~W'l11JlJ : ~W'l11Ji1MV-:J, iYflll'l\l11Vf!l-:J'Ufl~ 

12 ij'U lfll.J 2564 

15 ij'U lfl l.J 2564 - 30 ij'Ulfll.J 2564 

' LOD 
.,.,. ., 

"' Ntlfl11'Ylv'lt'l'V1J m.nu 11i'Ylvlt'l't'lmll-:IV-:I 

. 18.862 mg/kg - In-house method based on EPA 3052 

0.601 mg/kg - In-house method based on EPA 3052 

70.110 mg/kg - In-house method based on EPA 3052 

11mm1HJ: **© : 1wmrn~ ffo1J1.1 o n'II ou'liwm1 forn~'II 0Hi1,! nmm pu if ouliju~ m1 mlJ 1'1'l0lfflff~ 1 mm '11'1'lV 1rn:; i:i m11 i'u1 mm~ nom 1nnw1.1 on 

- End of Report-

111M1Un1fo1fom11nvrn:nul>i·rnd1~~1~wrnvhi!u 

111M l'U Nff n U'Ml rm 1J~ !)~ iiJ ~ fllil thi lJ 11 n "111 :;1 virM 1J1~ rhw 1 ~ IJ iiJ 'l~fofl'rn.J VUIJ!JlJI i'l lJ ff wii flil or O flil l \11 ntr tM ,J nu~ fl n 1Jfll 1U '111J~ n 1J1J 

FM-QP-24-01-00 I-R06( 16/07 /63)P 1/ 1 
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1f¾iV1 i1fl,n.Jfimim'i'mn1 (tl'i'::LV1f'l1mo ~1nl>l 

Central Laboratory (Thailand) Co ,Ltd 
il1'!11nNLYIVii : 50 11UU\'i'l'1111Eiiiu U.'111~111111£111 L'll"1~"1ff11 nNLYIVii 10900 
Bangk~k Branch : 50 Phaholyothln Rd. , Ladyao, J~tujak.'Bangkok 10900 Thailand 
Tel : (662) 561 4387-8, (662) 940 6881 -3 Ext. 164, 218 Fax : (662) 579 4895, (662) 940 6881 -3 Ext. 209 
http:/ /www.centrallabthal.com 

r, ... r100n,1tJ-31u 30 ih..z1fllJ 2s64 .. 
I 1:1 'IJ 'm ltFll 'U 

\II 
't'i'Ul 

' ' 
4 q ' " 'II 8111:1 :::nflti~ nm 

(iu'o1;Jmnn~nli'1) 

.cl V I 

TRBK64/ l 41 04 

01 /01 

"i 1tJ1:1::: lfltlvl VI 1 fltl H 

(iu'fll;j'1,Jlf)~f11i'7) 

V V I 

'1't'ii.Y\i'l1fltJH 
V V I 

1:1n11w:::111:1:::a111wV11flt1H 

' QJ q;.., QJ ' 

1'U't1"i'U\i'l10tll<l 
' ., ... 

1-U't'l't'lvli.Yf)'U 

Ntl fll'i'Ylvltl'tl'U 

"i l tlfll"i't'lvliHJ'U 

Arsenic (As) **© 

Cadmium (Cd)**© 

Zinc (Zn) **© 

•• ■■■ Ill 
'i 1 tl .:i l UN r;, f1 11 'YI ~HH) 1J 

'IJ!l:JVl ,l.J~-:j lg'I.J hHl'I.Jl,j''I.J'Vl m11.Jit1UV1'1.J~ ~,n~ 
22/35 "IHHJnHl'\ll'VHl~'Vll 7 1Wf1 4 (U7'1.Jff1'1.J 'i 1'lf1) ll'IJ1-:J111'11lJ1f) l'IJ~'IJ1-:Jf1 ::: il f1Hl'\ll'VilJ'111'1.Jl'l'i . . 
10240 

4Q g./,:!f .d 
'IJ'il1f.U'l1'1.J11'Hl.JO-:J~~'\11 2 26/2/64 

BK64/04920-002 

1h:::111V1~1ov1-:i : ~u 
~ 

fll'lfU ::: 'IJ'i'i~ : q ,rvrn1ff~f) (q-:i 01hJ), ~1'1.J1'1.J : l Q<l , 'U1'11'Wf1 /il!m~'i : 2 nhnfJ.J . 

Qtull!Jfi: Qtullt;Jfitt'o-:i , ffm"W~1ov1-:iiln~ 

12 i'.i'I.J7fil.J 2564 

15 i'.i'I.Jlfil.J 2564 - 30 i'.i'I.J7fil.J 2564 

I 

LOD 
..... \II .. 

NJ:lfll"i't'lvli.Yfl'U 't'i'U1tl 11i 't'lvl i,Yf) 'Uf) 1-:J f)<j 

17.095 mg/kg - In-house method based on EPA 3052 

0.576 mg/kg - In-house method based on EPA 3052 

65.520 mg/kg - In-house method based on EPA 3052 

- End of Report-

rnM1uuuuOjjmuuvn~nui1t1~,~~1~fo1vi1l!u 

11,mu i:rn fl l'i'l'lYI fftJU~tl~ ,lJ~ mi11:T11 tJ 11 u vn~I vl1M u ,~ 1:Y11.J 1 YI IJ 1ll1Mut111lJU1.JIJtllJI ~1.J 1:11mi fll,j(lJ V flll'i Ill fl~ tJ ~ uij 'U~ fl 1'i IJflL {u '11 lJ~ u 'UU 
FM-QP-24-01-001-R06(16/07/63)P 1/ 1 
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--------------------nllNING ENVIRONMENT CONSULTANT CO., LTD ---------

t'l'l'Ulafhl 
flllil~tJ l i'11JJ.:i ftllil~tJ 8 i'11JJ.:i flllil~tJ 24 i'1fo.:i flllil~tJ l 1~6U flllil~tJ l iJ * 

mg/m
3 

ppm mg/m
3 

ppm mg/m
3 

ppm µgtm
3 

ppm mg/m3 ppm 

Carbon Monoxide (CO) 34.2 3l1 10.26 9 

Qd V 

1lifll1Vl'S1il'Jvl 

Non-Dispersive 

Infrared Detection 

Nitrogen Dioxide (NO2 ) 

Sulfur Dioxide (SO2) 

Total Suspended 

Particulates (TSP) 

0.32 

0.78 

0.17 

0.31 

- - Chemiluminescence 

Particulate Matter 

< 10 microns (PM-10) 

Ozone (03) 

Lead (Pb) 

"' YllJl 

0.20 0.1 ·1 

t ,d Ct. 

,nm.1n1~ : * fllL'iHWL'.i'IJ1fltu'1 

0.30 0.12 

0.33 

0. 12 

1.5 

0.10 0.04 Pararosaniline 

0.10 

0.05 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

Chemilwninescence 

Atomic Absorption 

Spectrometer 

: ~1f111lJL~lJ~U'\Jil~fi1"1H~1tf"Jtu~f111lJ~'U 1 U'.i'.itJ1fl1ff ~tu'l-13J" 25 il~ff1L"lf?U~fH1' 

11.--------------------------- ----~~--------------------------~ .. 



.. 

---------~INING ENVIRONMENT CONSULTANT CO.,LTD --------

..., "' <a::~lJ!trt.J~ [dB(A)] 

1. ':i::~mfftl~~~q'~ (Lm.) < 115 

2. ':i::~mifo~m~tl 24 -B'1 h:~ (L.q.24 hrs.) < 70 
--------~----------------' 

~ 
I 9/ I .C:. CV ~ ~..d d 

ihn : ·1.h:: mrrr1ru::mrnm':i~~1n~i:leJ1J!L'IN'lfl~ ~'1.J'I.J'Vl 15, 2540 M1'W'Vl 12 lJ'Wlflll 2540 

V 4 o ,:!I Cit. 

illVl'a1llU'a::~'I.JtfftJ-:!illflflWYll1'ttilel~'ttU 

.. 
V o ~ - ~ 

,tUVlel'Ufll'a'Ylll'ttiJel~'tt'U 

(Maximum Sound Level, Lmax) 
1------- -- --

I 

i 11.hn-w 70 1~;r1.rncrn) 

(Equivalent Sound Level, L.q.24 hrs.) 

(Equivalent Sound Level, Leq.8 hrs.) 



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

. 
V ~ o Q 

mm! mm ui GT'\HT:: me> 'Im 1 fl fll'j mm J e>'1 '11'1-! 

.: -· .. "' ,., 
"' fll1'1l-u'v1 rl1lilil rl1UJl11'1lel-:!tl~illrl fll1'Uilvl rl1l'JJtl r11l'JJl11'Uel'1el~illrl 

"" d 
(iJ~ii1,imvi~1 ITI) (i'lt1ii1,iv11) "" d ( iJ t1il l'JJYl'l yj el 1t! l'fl) (i'lt1ii1iiv11) (1~1Yl"lf) (m1Yl"ll) 

l 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 I 0.40 25 31.4 0.20 

6 12.7 
I 

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 i2.7 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 3o 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 

n,i1 : 1.h~mfl'm~m1~'Vl f rw1m1i11l.J'lfl~111;1df~1n'1~e1:u i.h ::fllfl'';jl 'lfn'iHll1illlf11J7 1'W~ 29 nmiti:u 2548 



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

IV CV ~ ~d , 

Yll"jHmr~~"j~~'Ufl11Jl~~'UtN1illl~'flJJFf0n1::nuvia'l;lflfltllltl::a1t1Tl 
' 

• w 

dB psi .... d 
Ni'lfl1::'YIUTllflft'UU 

180 3.0 i m·-11rr! 1-111ihimv 

170 0.95 f1:i :: ,Jf1ff1'W i •myU'flfl 

160 0.30 

150 0.095 
I m-:: llflll91f11J1-llff1'1-1 

140 0.030 ~ 1 rr -11 ff 'fl~ n1-u n ff 'IJ 111 VI II t'I:: m 11J u a "eJ'fl n v,i1 fl fl 1 :i °Ii N 1u 'll "eJ -11 ll 'j:: 1 'Yl ffrr-n f ,rn 11J l fl 1 
cu - " -

(Occupation Safety & Health Administration : U.S. Department of Labor) V"el1J 5'1.Jl~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ~l~·H'!A~ffl'Uflfll:il"r!li"6-1111-i'IJ8-IJU1::1'11ffff'nfJ"eJL1JlfllV81Jft1i~ (USBM). TRP. 78 

~aximum) 

130 0.0095 ·, ~'l.lM9111tJth11'W'fl 1AtJt'rl'Uflf1111'11ii8-m-i 'IJ8-111.h-::1llfl'ffMlJ!J11J!m (USBM. TRP. 

78 Safe Level) 

120 0.003 th ~1f uri1 i ttllfi11:!Lth.J 'ei-w 'fl 11 V1J1fl '1 MlJ ~ti1i1 "eJ-:i1ilurnn-w1u 'l 

120 0.003 1ii~1fo i"'i'tJ fl n !eJ.:i11 vu 11a::~, fJ --1~,1~ ff TU fl ~'llmV1ua::m11Ju!ltiAn v111flm1 

, 1-111u'Ue~u1::1nfl'rr-ni'Je11111mve11Ji't1i~um1-nm1-1Piti1-de.:itiu 1s u,ii (OSHA. 

aximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 l'l 1 rr -~ ff 'fl~ ti, u fl ff 'IJ 111 VI 11a:: m, 1J 11 a "eJ 'flfl fHJ 1 fl r1 ·,, °Ii 1-:n-u 'IJ~J-111.h :: 1 'l'l rra--ni' s "eJ 11J1 fl 1 
~ . . 

fl ~:wr u'h~ i'Wf11:ivil-lJ7'U.i"61i!"e1-118'l11111-11 (OSHA, Maximum For 8 Hours) 

80 0.00003 

~1J1 : rnmrm.J'i ~ fl"eJ1Jfl1'J ff1J1J'W 2541 "1Jl 'fl'i fll'iil"e1-:iti'1-1r-iam::'l'l1J111flfll'i H1'fltJ'i::1ii~ iwnu1-..riie-1111i1rn::mii"eJ-11-n'I-! 

i'WU1tll'lfl''l'l'lV" fl"eJ-llfl1':il'nlJ8-lllli f111Jl'llVIV1fl':i1l1W 

'-----------· .-,-,------------------------



m.:ruvi 2 ('YU1. 2539) 

OOfWll1Jfl171/l'\.JW~~~l 'lfDUJtu~h.:i.:i1'\.J W.ff . 2535 
u u 

' SI SI ' 

17 tM 11 l'n 'W ,1 fl flH1 m,H.U:: ~ tJ ,nhvkvh::m trn t) fl 'il 1 fl h .:J .:J 1 'W 

e:i1iv~1t.rni~rn.Jm1:1.Jiu-uti 1411tt..:in~m~'l'1'.i1,rnuu~ 2 ('W.ff. 2535) ti€lfl\917:IJ 
• ' Joi II 

r111i/iuYn::11'lfUt!Jty'~h:i..11u l'l.ff. 2535 vh::1J11 "111m::rnc1tl1'Yi..:it:it:imi1n 1 H..:i1u11u11ii'fi'1-11m1 
I JI t,/ S,/ I 

t:iv1..:i i,iti v1.:i 1-11'.1 ..:i111t:i 1-n11c1 th..:i'il'W tl1ii..:iu uihim:1w::1~u i 1.l111:1.Jn1J1J'W \P11t1111u ,11,1 t11h::mfl'i u r1'b' 
,, o; 

fl'il'il1'Wl1Jflrdl uii.:iiMe:i..:i i 'H'inl17 i 111~tl'il1-l (Dilution)'~ f i1J'W\91111fl11fll~'l'l'.i1.:JV\Plff111mrni..:ie:ie:in . .. . 
,, ,.i • ,, 

1.h~mffti111u~riwi;YnrJw:: e:i.:itl1vi..:ivh~1J1cJ€li'Jfl'il7fl h..:i..:i1u ~.:iu 

J 1vf ..:i r1mc10.:i t111~v~1n~'il1 nm11h~ne:i1J n'il m1 h ..:i.:i1ue:i\Plm'!--f m11J~'il ~1~1J1 cJ1;1..:iri . " 
J,I I SI ,, 

1 o .:!:I IQ jJ 9 gJ d o d i !ii 0 

u H'1..:J'W1ff71i7'.iru~r1rneie:ini;i;~ ,arnrnei1J 1rn~ i H'nl.J1t1m1m1:1.Jt1.:im:irn'il1nn11 'lf'W 1'1J e:i ..:ir1u..:i1u s-1:1.J 

J..:i'il1fln'ilms-11iu iu i 1 ~..:i, , ~1?1ff111m~1J i,ic1J1i.:i,;'e:i.:i1~u 1tlc,m.1111\,l':ij7Wf111JfJ1Jflln~mt1t11-i..:i~ 
,, 

n111u~ inw1h~fllffu 

SI SI • SI 

-ue:i 2 'WTV1..:ivi1 :: rntJeitifl'ill t1 h ..:i..:i1u~ei..:iiiriru fllJ'IJ~~..:iu 

(1) r111m~um11m:1~ ~1..:i (pH) iiri1illtl'e:ivn115.51rn~illmnn11 9.0 
,, 

.c:Sd • j/ ,d I QI d 

(2) 'Vl~lffff (TDS 'H'JV Total Dissolved Solids) \,JeJ.:J1JflWl.:J'W . ,, 
2.1 ri,n~ltlff illmnn11 3,000 n~~fl11JitJ~\,)';j 'Hl€l€ll'ilUii1,l'il1nvin111u~ H ;iufiu 

JI ,, " ,, t 

1Hmwtl1'11..:i 1mri..:inJ..:ifu • rvi..:i r1:Jm.h~lfl'l'l'IJ€l..:J h..:i..:i1'Wt;i\Plflrnmn.1 \P1 1:1.J'Yinrn h..:i..:i1ut;i\Plm11m1:1.J 

n111u~ ui~ei..:i '1limnn11 ,ooo ih1Enf1JieiEm 

2.2 J1i..:i~..:i1::1J1cJ€l€lfl'illfl l 1.:J..:J7'W'1-l~U'l11;1..:Jtl1~iifllf1171Jlftl.J (Salinity) l.Jlfl 
JI JI I J/ 

fl11 2,000 n~~flllJ~t)~\,)';j ri, vi~mcY iutl1ii..:i11::iiri11J1flfl11ri1 vi~1mf viifo~iu11Mrl..:i1himll1nu 

5,000 ~l;l~flhiie:i~\P11 

I (3) fo'11U'll1'1-ll;lelcJ 
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'' 
i 
I 

(3) 'ffTH1'111'!-HHlfJ (Suspended Solids) LlhJ7flf111 50 fir;1iinf1.11Pit1ii~'I '11l'el'ell'ilU~f11Pi1~ 
I ,, ,, JI JI JI I 

'il 7fl'tinm1-.111 H :U'Wnu'll!m l!'W 7'Vl~ imci~1t1~fu il1'Vl~ 11~t11h~m'Yl'Ut1~ h~~1'Wt1~'ffmn1n1 ~1l.l'Vinrn . 
h ~~1w-1 111iY111 m1 l.ln111'W11 111Pi~t1~ l 1J1J1nn11 150 iir;1iinf l.l1Pit1~~1 

. ,, 
(4) L'1M~rft.!f1liriwi~u 

4.1 U'H )'\11 (Mercury) 

4.2 l<llitt'li'UfJ l.l (Selenium) 

4.3 W'11lnJfJlJ (Cadmium) 

11~n·:i (Lead) 
' . ., .. 

'ellWl/'Wfl (Arsenic) 

4.6 1,miial.l (Chromium) 

11hJ1nn11 0.005 ilr;1iinfl.l~vii1,1';i 

t1Jmnn11 0.02 iir;i~nfl.llPiti~m 

1l.imnn11 0.03 il1;1~nfl.J~t1~1,1';i 

llll.Jlflf111 0.2 lJr;l~fl!l.l1Pie1ii1,11 

il.imnn11 0.25 iJ1;1iinfll1Pie1~~1 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4. 7 U1!1fJll (Barium) 

'1l.imnn11 0.25 il1;1iinf l.l~vii1,15 

1l.imnn11 0.75 il1;liinfll~t1ii1,11 

tl.il.l7flfl11 LO ii1;1iinf1.11Pie1ii~1 

4., i;1ni1 (Nickel) 

4. 1 'Vl t;~U11 ~ (Copper) 

4. 0 ff~fl~ff (Zinc) 

tl.il.llflfl11 1.0 1JJ;liiflf1J1Pit1ii1,11 

1l.imnn11 2.0 iir;1iinf1J1Pie1iim 

bll.imnn11 5.0 iir;1iinf1JIPit1ii1,11 

4.11 m.J~filU'ff (Manganese) tlill1flfl11 5.0 l11;l~flfl.l1Pie1iim 
l 

(5) ir;11vJi (Sulphide) fi11LvifJ111U'U 1g 1111rnuir;11vJ~f1IiS/h.imnn11 1 ii1;1iinf1J~e1iim 

(6) t"IWlt~~{ (Cyauide) fi11LvifJrn~-u1g1,m,i-u1"1ftJ1i-u,r (HCN) 1l.imnn110.2 

(7) vfo{l!i ~i©'\'>l (Formaldehyde) 

(8) mnh~nvuwue1r;1 (Phenols Compound) 

(9) rrntl1 Off':i'~ (Free Chlorine) 

(10) L~'ff~ "lf,J (Pesticide) 
.. 

(l l )~ru 11 l.l 

(1 2) ~ 

(13) nii-u 

11Jmnt111 1 ii&iiinfmivii1,11 

tl.ilJlflfl111 lJ&l~fl1lJ~elii\,'l'l' 

t"l.J1flfl111 ijj;j~flfl.J~tl~\,1';j 

~e1~1llii 

1:ilmnn11 40 v~fl'11"1f&iL9fcJ'ff 

b11~ c:i.cS c,, c1 

9Hl~ lJLlJ'U'l'l'VM';i ~Lflc.l'il 

~el~ "hii~'U~~~f ~lfifJ'il 

,, 
/ (14) 1-lllJ'W!lr;l~l'UlJ'U 
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" 
(14) 'WllJ'Wtrn~t'U.!tJ (Oil & Grease) tllmnn11 5 :Wi'lilflflJ~t1il\ol'J 111t1t1l'ilU\olfl~l~,nn 

' ,d O lq jJ J QI ... 1~ : ~ I QI : 1 ~ d 
'Ylf11'l1'U'P"I n 'll'Un'U1J'.illlW'U 'Yl-:i u1-tiMrn-:irnt..11'Y!-:i mt11l'.i~Ul'Yl'Ut1-:i h-:i-:i1ut1~"1'11-tm'.i11 m1J'Vlmi/h-:i • 

(15) fl l 1Jlfl~ (Biochemical Oxygen Demand) ~e.!W11,J:W 20 tl~f/l!CJi'1!9fc.lbl' nm 5 ill 

1ih.J1nn11 20 iii'l~nflJ~t1~~111~titi1'il 1t\ol f1 \;J l~'il1n~n1m..119111 ~un1Jtl~lJ1 rut1\vf-:i u11~-:i'Jti~fmf1i-:i 

11rm.h~Ul 'Yl'\Jtl.:J 1anirn~,nnnnlJ mlJ~n'.ilJ 1'.i~-:il'U8\ii'1'llff1'.i'.i1Jf11lf'l.rn u~-:i~tJ-:i1lJmnn11 60 . . . 

(16) ri1vi1t1!~'U (TKN 'l11tl Total Kjeldahl Nitrogen) t1il.Jlflfl11 100 :W'1ilfl11J~t1ilm 
' I y SI SJ y " 

l1~tltll'ilUl'lflil-:J'illflvit1llf'Ul9 t1 ~14 nml~mru 'Wl'Vl~ U'l1~'1'Jtl-:Jf 1Jtl l'Vl~ 1-1!ti1.h~!.fl'Vl'Ut1-:J l'J ~~l'Utl\91 bl'l'tt 
q 

nnlJ \9lll.J~ml.J h ~~,u~\olm11m"Jmi111u191 U\;l,,\i{t1~ tl.lmnn-:i1 200 iii'l~flfl.J\;Jtl~\91'.i 

(17) fil"lf!tl~ (Chemical Oxygen Demand) 1llmflfl11 120 iii'l~flfl.Jl>itl~\91'.i '111tltl1'il 
' ,, ,, ,, ,, " 

u\olnl>i1~'il1nvifi111u191 H ~un1Jtl~mrutlTvi~ u11~~rn~f1Jtl1i'i.:i 11!t1tl1~t.flY1'\Jtl-:J 1H-:i1u~\olm11nnl.J ul>i 
9J lq I I ,Cl .0:::.. QI . I C:.. 

\91 t1 -:i rn m nm 1 400 im M rn \91 t1'1\911 

'Utl 3 
" " " 

m1 l'l'.i 'Hlbl't11Jriw1\ol'J,i'l'W u1'Vi~,i1n 11 ~~l'Utl\91 mMmrn\917l.J'Ut1 2 1 ir~1iuu fll'J~-:i~v ttlil 
~ . 

" " ' • !:Ii • •""t'"''l'"'"'., !:Ii (1) fll'J11'.i1'0ti't11Jflltl 11lJ!1JU 011111'1~\911~'\J tl.:Jl-1 l'Vl~ 'l1 '.IHtl1tl-:J1'Pltl11lJ!1Jl-l fl'J\9111'1~ 

" ~1-:J'Utl-:J'Wl (pH Meter) 

(2) fll '.i\91'.i1'il bl'tl'!Jfi7 vi~rn'fl' 'l11i~1imn~mc.1u11~ 1~w.h~t.JWMtJ:W 103 v~ffWlii'l!"lftl'fl' 
' 

i\'~vrum1fi 105 v-:iffl!CJi'1!"lf 'fl' 'lumn 1 oi1 Ll.J~ . " 
(3) m1m1,ifft11Jfllffl'.i!!'U1'UMcJ 'lir'l ~ii m1mt1-:i~1um~'P"l111mt1-:i 'lc.1uA'1 (Glass 

Fibre Filter Disc) ., 
(4) fll '.i\9l'.i1'il'fl't1m:11 tt'1~11,!n 'l11'li1im1~.:i-u 

4.1 711'J'1>1'J1 'il'fl'tl1JflliY•:rndf 1md:it1lJ 'Vl tl-:J H\91-:J Lltl ~!lJ tllJ urn~tllJ \91~tt1 ihn'1 

U'1~Ul.J-:Jfll'Wrl' 'l11'l~1it1~\olu l.Ji'.iti Ufl1JCJitJvloi'U mtlti l\9111 vl!\9\!lJ\91\911 (Atomic Absorption 

Spectrophotometry) '.IIU'PI l'Pl!~tlUelffl'V'l!'.ii''U (Direct Aspiration) 'l11fl11W'11'fl'1i1 ~iiffi'l-1 mtlti 111m ltlU 

(Plasma Emission Spectrosc' py) '.IIU\91~'Uiflvivl~ fim~'1 'Vlmfflil (Inductively Coupled Plasma : ICP) 

' .. .,. 
/ 4.2 f1l'J\ol'J1'ilffeJ1Jtlltl1'.i!CJi'Utl 



-4-

4.2' t11l\91l 1i)ffeJ1Jfi101{1'll'U'fl 111:1~1'll'rn1-w£Jll i-n''li1iei~1P1e:i:1JiJ'fl11eJ1J'll'eivlJu 

ft!U'fl 11P111vl11Plll-J\91\91l (Ato ·c Absorption Spectrophotometry) 'lfU~ hi~l; l;)'Wl'WelllilJ (Hydride 
, ' 

Generation) '!1jeJ11lVHrnnh ""ihri'u m,Jri 11Plrnl'flU (Plasma Emission Spectroscopy) 'lfW~fl'W~flvivl~ 

fi'Wl'W1:1 wmffiil (Inductively Coupled Plasma : ICP) 

4.3 fl 1rn:;1i)ffeJ1Jri1i.Jnrv1 'ltt'H1iei~1P1ei:1JiJ'fl11eJ1J'll't1vliu l'fl1:1~ 111,Je:i{ 

l'Yl'fl'Wfl (Atomic Absorption :old ' l apour Technique) 

(5) m1,111 ·~vl.i~7GJf'fl i vM 'l-n'l ~11ifll'I llPUIPlrn (Titrate) . 
(6) fl1l\Pl11'.lfftl1Jril ICJl'fll i 'W,J '1,-f'1.ff1nfl5'WH1:1~\Pl1lJ~1fl1nl W1~lJ m{fin1r111ai'fl 

' ~ 

(Pyridine-Barbituric Acid) 

(7) fl1l\91l1,H1"v1Jfl7'WeJ1m1:1~i©'~ 'ltt'H1n1vic11Jff (Spectrophotometry) 

(8) fl1l\Pll1i)ffe)1Jfilfl1'j'lh~nt11J'W'Wel1:1 'ltt'l'Minmtu 111:1~m:IJ~1fl11i 4-tl~muutJ'W~ 

lWllJ (Distillation, 4-Aminoantipyrine) 

(9) flll\Pll'rn ,• ·rnri1fl1:1tlllJ~ffl~ 'ltt'l'nlilV 1a 1~1:1.J~ll'fl (Iodometric Method) 

(1 0) f)l 'j' \91 ) j ~tHJ1J~1ff1l~Hil~-H1'W'l1rv n1i~rr\Plivl'lf11%''eliY\Pl l !M!'lf1in,c:b' 1mm l\Pln 

l1W (Gas-Chromatography) 

(11) mrn1 rniro1;~w111Jii'Ua-:iJ, 'ltt'l'lf1~ia-r1~f1tU.lftJ1J 111'UtU~l11m11rlmi1ath-:iJ, 
. ,, ,, 

(12) ffll\Pl'l' '. i)fftJmiitl1l1u111:1~'1'lJl1'W 'lif'l-nim1~f. mi-ni11:1::m£J uK~uvnmtlrnt!n 
,, 

'\Ja-:itl 1:i1'W111:1~ i 'lllY-w 

(1 3) f)1'j\91'j'1~'ff tl1J~1ine:i~ 'ltt''li 1ntJ~lc:b'\>1 llJ~vi1fli'u (Azi~e Modification) ~~tU'l11Jii 

20 t1-:irr11c:b'1:11~£Jff 1ilu111:11 5 fu r.~~anu 111a11irmtu~nrn h-:i-:i1'W~1P1ffmm1:1J'ttt'f111lJ1tt'W'll'tJ1J 
Id~ ~3.IGjS/Qd I . 

(14) fl1'j\Pl'j'1-0ti'tl1!mVll'flltl'W l'11 l'll'11i!,J1:1111'111:1 (KJeldahl) 

(15) fl1'j'\PI~ Hlfftll ljil~lel~ 'ltt''l.ff11iaei£Jffl;lle) 1~£J 1,Jim;tJlJ ,~ 1mlll\91 (Potassium 

Dichromate Digestion) 

V ' / 'U 'el 4 fl1'j11'j'1'ilffel1Jfl1:IJ1\91'j'!1'W 
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j/ t t. 1 91 91 ~ ,.,=t ~ ,J' 

'\Jtl 4 fll~\Pl'.i1'il"1'tlUfl11J1~H'l'U'Ul'Yl ·Hllfl 1 HHt.ltl~"1'TnflfilJ mll'\Jtl 3 'il~~e:J .:Hu'U iu~11Jrl1Jtl11i'IJ1~'11 
• . q ~ 

" JI ' . 

tl111"1~'W11iYv '\Jt1-rnmr11J1ff1mff ~u1~"'mJ1111~u~~L'Ylffi'Ylv ii~tl Standard Methods for the 
.J 

Examination of Water and Wastewater "15-.l American Public Health Association, American Water Work 

Association m1::; Water Environment Federation '1Jtl-.lr\''11' f1V!lJ! fll 'S11Jt1'Wt11'11''W~ H~1cJ 

1h::;rmr ru i'u~ 14 lJfl'WlcJU 'l"l .ff . 2539 

(uwi•1w11;JJu E'W"l1~fY) 

fJl.l'W~~11f11lfll::Vll1./lf;!~ffll1flnl.l 



. . ~ V V I 

ti111u ~tJru ~nflw~il 1vi~ vh~mcJti ti m.rnn 11 ~~ 1u 1 irnTI 1n~ n~ 1~ ;i 1n 

~nTn ~111'h11h~mrrm~m1~~\?lffTnmnJ ~u1J~ 2 (-w.rr. 2539) 
' SJ V ' 

:!ti~ ti111'11\?lr1i1.ciim,,1w ~'Uei-:iil1vi-:i'Vi 1~1J1veiei n;i1n 11-:1-:iTw 
q ·, 

~1cJ1h~mf1m~m·Nv\?lff1'11mrn ~u1J~ 2 (w.rr. 2539) t~v~ nmu~r1wi;im,1w~'U'eN 
• q 

V V • 1 

'Wl'Yl~vh~mvtitin;i1n h~~l'W •~ti 2 (15).(16).(17) 1~1~1.J'lirnrn h~nwei\?l'ff11-rnn11 '¥i,i~n1'Ht.1~r1w 
... • q q q 

SJ S) I f 

t1flflil!~U 1Yl~'V11~1JlcJtltlf11l . fl h~ -:i :'¼ cif-:iMw-i ~1 u1ti~ (Biochemical Oxygen Demand) ~7 'Vitmi'W 

(TKN 1-t~el Total Kjeldahl Nitrogen) 1rn~ti1clilv~ (Chemical Oxygen Demand) '1ttll\91fl~11-:J'\l1fl~f11'11'U~ 

Hiu1h~mf!'~u1J~~n~111~ J~if~fun1JiJ1mwJ1i~ unci~1v~11Jtl1i~ 111tiiJ1~t.fl'Vl'Uv~ i 1~~1'WQ\91 

1;l'7 '\1 fl 'j'j lJ ~l' 

~~Ju nm 1-:i-:i1irnmrmmrni-:ieieimh~mrrtirnul'lr1ru~mn,u~J,i-:i~1~rn cJvein . . 
u vn h-:i-:i1u iMii~111\91n~wt ·m~nTH'Wl'l 11! uiJ1~mrrm~'\111·:i-:ieJ\91mrim'ilJ ,:iuu~ 2 (vur. 2539) 11ei-:i 

nrnu~flwi;inl:it.U~'Uti~J1vf~'~1~1Jweivn,i1n h~-:i1t.1 ~~~v 11.Hf • 
' 9J f d'T d d ~ d 

'UV 1 flli.J 1elf1 (Biochemical Oxygen Demand) 'VleJW11iJlJ 20 tl~fl'Wll'1:1t"lWi'I' 111:11 

5 1u 1:iJmnn11 60 n~~nf1 r ,t~,11 rl111fuiJ1 ~1fl'Vl'Uei~ h~-:i,uei\91mttmrn\911lJuruii1cJnf) 
q u 'W 

m~V1 11~ (-w.rr. 2535) t1tifl\?l l:l.Jfff1111mn~11'lf'UtlJ~~h-:mu -w .rr. 2535 fiei 

1.1 tl1~ .~ 4(1) h~~1t.1iJ1~ntiun;im1t~rnnrnY\?11 cl1~iiiii\?11tl1iJ1~w'Vl 
' ., " 

f111"J.J1ff\?l'J 

1.3 cl1~11vi 10 h-:i-:i1uiJ1~nei11nllm11~cJ1numm1'\l1m1iJ~ t1cl1~'11'lt1cl1-:i 

11-d~111v111:11cJmh-:i ~~~ti 11li'1 
o ~ .,i d 

(1) fl11'Vll'U'\.JlJ1J-:I 111tl'U'W1Hflfl 

0 ~ ~ 31 ( 2) m rn 7'U'W111J -:i m ei 11 m t1 'U 'W lJ v rn m -:i 
,, 

(3) m1'Yi1N~\?li1il!CV1eJ1m1'\l1m1iJ~ 11lu1~u t~l'l M1viu 

o _, d 

/ 1.4 1:11~1.J'Vl 15 
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SI 

11rmnrnrntl1~ ,i~~tl 11.lfl 

(1) fl11'Vllel1111'HHYll 111'el611111'ff1!1'il1D'ff11111Jlifl~'1~1 
" 

(2) m1uu111'elu11 'W'lf tll~11'l'i'lf fllflW'lf n1'fli~1 mt~ni~1 'U'W 

QI a' .c:!:!. ... I ~ o QI o ~ ~I Q,I a' 
fl~ 1 111mJJ~ti fl11'elflfl111'.iU'Yl7 111'elvH1'll l1J'Wtl11111fl~ 1 

L ~1,iu~ 22 h ~~1UU'Jtfl'e)lJf1'ilf11'jl~fl'Jt1Ui~Vltl ~lfl 11rvnfu 1u~~ii'l'l1 
• SI 

ltJM'U (Asbestos) BV1~1'1tlV1~11U~ lf~tl'I-HlltJtlVl~,i~itl illu 
' 

a., d' ll) d' etct ' 4a c1 d 
(1) flW\1llfl fl11Utl l'W"lf "1'1~ 11111111-w tl1J mu U11tf'IM'J fl'j'e) tflfl 

d d g/g/.c:!:locv 

(2) flWVleJ lf'je)fll'j l~'jfjlJl'fl''W 111flfl'Wfl711rnfl1rn'el 

(3) fll'J'Wtlfl ~'ellli'f 111tlU~~tht1'tl~lfl111tl#~Vltl 

,Q d'~ 
(4) fl11W1f'VHY-3'Yltl 

1.6 ih~u~ 29 l'M~1t.11111'n i11nu,::: 'eJU ilu11!t1u11 vJvn 'li111m:::u~-3 u~-3 

flll;'il 0~M1ilt.1~W'W't..l 'l,f~'(Jlfi il'ell'~11'!J-3'i:T~1 
" 

0 QI d 1 ~ J. t:.:!:I t ~ I .J .c:!:l ' 
1.7 ;11mJ~~ 38 1~~1-wv-1~~W'el mf:lm:::1111:1'elm.:i 11i'elfl7'311'W-3 111'el11~we1cm 

(1) fllni11~'el'tl1n i~ 11101"1'~tu 

(2) fl11'Vllm t~11J mt~ll:IU~-~ 11!f:lm::: m1:1~t~l'Wfl1'Jf)'eJfffWlf'W~ 

~'Vl1'tl7flll'Wtfl (Fibre) 'H'1'eJH~'Wm:::~11:1i-wiue:i{ (Fibreboard) 

1.8 i,1~1J~ 42 h-3~1'WU'J:::fltl1Jf1'ilflTH~fl'Jf)1Jlflnnrucn mm1ii 'H'l'el1"1'~tflii 

tJ~iii'lf~tJ mh~'l11t:ifh~'l1~'3 111'ellH!WtlU7-3 ~'3if.l iu-d' 

o d QJ d' d .c:!:l QI d 

(1) mrn11fl1.JfltUCJ11 m11flll mt11ff~tflll 

d a., 0 d a., ,d ,:{ I dCJ d' 

(2) m11nmnm ~1rncM 1wn fl11mtlfl 111e:iurnm1~mw1:::1flllfltUCJ11 

I 1.9 1;'11~'1Jvi 46 ... 
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ft11i1'JW "!'U1h~f11fl 

QJ ct _9-1 QJ ~ .::!ii d .. 'I a' ~ QJ fl 

'Jfl'lfl 'lntlUtl.:Jfl'W I 'Jfl 111tl 11lJHl1JlJ1tl'\Jtl.:JlJ'lfl,W '111fl"1'\v11 

(3) fl1'.iNa\ol1\olfl~~.:i,-n.nmhH5'1.Jl~1fi~N"Ufi~'llfl1'W 1m .:i'fff1.:i '1-f~tl 

m 1m ::: vi1ttu1~ i'Pl "l '\Jti .:i ·i-i.:ifrn.11J 'W lJ Vtt~tit\ol1 ~ fil' lJU IPl1-:hrm m:::m 1.:im1i11wff 'll1h ::: mft' uloi 1\91t1 
q ""' q q 

\olllJ (1) '\1~tl (2) 1ll111Jii.:i1111t1 ~il.:imrn.11:Y1'11'foii1~UV1'\11'J lriv.:inw1 lfl~tl.:JTI7tl1.:J lfl~tJ.:iiiv ~Hiu . . . . ., 
fl11lh::: ntiu L 1t'l~m.b 1rn ::: t '1mh ~fH:l'IJ'IJ el .:Jlt'l ~el.:Ji'.itivii~i w1ww'W 

1.1 th~'IJ~ 92 11.:i.:i1inf v.:i1~u 

~tl 2 ~1'Yh L~i.J (TKN °r!~tl Total Kjeldahl Nitrogen) 1lill7flfl11 200 n'1~fl5lJ~tl~m 

1:Yrnfrn.h ::: m 'Vl '\Jel.:J 1a:nw v1 m11m11J11111Jut1Ji~wn~m:::'Vl11.:i cw .fl. 2535) elel fl \ol 71Jm11Ji'Ww1~11'b' 

UtlJ t"[~b.:inw YI.fl. 2535 ~ ti 

2.1 cl1~1J~ 13(2) 1 H~1m.h::: nel1Jnufl11t~fl1f)1Jlfl~O,a.l l ~ 11!ott'l~O.:I 

1.h~ nvumm11h ~m 'Vlfl1'.i 'l'i1m 1v.:i1h .:Jfl~'W 1 ff'111V ff'IJ el.:! el 1m1 . 
2 .... '1~ih..1~ 15(1) h .:i.:i1m.h~fltl1Jfl'1fl1'.i 1rl t11n1Jv1m1ff\ol11h~m'Vlfll'.i'l'i1 

r 

" 
v1m1 Nffll 11~t1011111a11~ 1uihttfrn~ei.:iff\o11 

"' 
'ti'el 3 fi l "M) e:i ~ ( emical Oxygen Demand) 1ih.nn n11 400 ih1i-i nflJ ~tJi-imrl111f1J 

1.h:::m'Vl'Vl'\Jel.:J h.:i.:i1'1-J~1v1m m11J\ol11JUqJi~1tin~m::: 'Vl11.:i (w .ft'. 2535) elelf1\ol71Jm11Ji'Ww1:::11'lf 

ururu~h.:i -:nu w.tr. 2535 fiti 
u u 

3.i' '17~'1.J~ 13(2) 1H:iiu 1h ~nvun,i fl11 t~ v1rrnt'l1v.:iil1.:i 11!v1fl1v.:i 

1h~nvu mm11.l1~1.n'Vlm 1'Yi111'l ttJ.:iil1 .:in~u rn 11~el ir'IJ0.:iel1m1 

3.2 '1 ' ®'1.J~ 15(1) L'.i .:J .:J l'I-JU '.i::: f1el'I.J fl ,Jfl1 '.i l~cl1 f1'1.Jel1111'.iff\ol1 lh :::1.n'Vlfll '.i'n l 

m11l'H-HYlJ11~eieiT1111rl1t ~ 'J ~ rlrnf m i a.:i fflvl 1 
" 

o QJ d 
I 3.3 m'Pl 'I.J'VI 22 
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3.3 ih~1J~ 22 t'J-:.l-:.ll'Wlh~f1'EJ1Jfi'ilf1Ul~cJ1n1Jfi-nHJ #!1EJ llt'l ~lfl'I.J°lEJcg-:.Jm'li'lcJ 

MU (Asbestos) tJVl-:i 'l~flv1-:i11rl-:i 111tl11t'lltJ'EJV7-:i ~-:i~tl ill-n 
(1) mrnl!n m{mi 1uci1 m-:i '1'111~ ~u f.llJ mu fi~m~,n mfl 1'Yin 

~ .d gJ 91 ~ 0 Q.I 

(2) f1WYI tJ 'lntlfll'H\91'.i Ell.Jlfl'W \911EJEJ'W '1'l'H'ilJ fll'.i'Vltl 

(3) m'.i'l'l0n ~tJlJiY M1011\Pi-:iih~'il~1cJ'H1f.l~-:ivrn 

' "' ...... 
(4) fll'i'Wl.J'V'lt'l\'l'Ylt) 

3.4 ~,~u~ 29 h-:i-:i1'W11:i1n i11111i,~ tilJ U'W'H1'EllJ\91 -wvn 'U\9llrn~u~-:i ffll~'il 
' 

'el\91 '1J1~'Wt'l lcJ'l.fW 11rt111r1ttti fl'n'\J-:.l~\911 

3.5 ~,IPiu~ 38 h-:i-:i1u~~\911tti 11!t1m~\9111::rncl1-:i'l~0cl1-:i11i1-:i 11!f.J11i,wmh-:i 

(1) fl1'.il111tmnn 1~ 'H7tl1tr~tu 

(2) f11l'Yilf1 n~ UJ f1'.i~~1Elll~'1 '11~'elm~~lEJ~ 'l'lfll.!f11Hitiff!WJfW~~ 

l1l'illfllfll.!1cJ (Fibre) 11!ti11~ m~1"1ll::ll'Wl1.J'EJ{ (Fibreboard) 

ll'.itmfl' tu i'u~ 18 fJl.lmliun vi.fl'. 2540 

d ,'~ 

(l.!lfll'VIEJ'.i llJCJ.Jl'W'W'Vl'lfcl) 

tlnlJ~flrn h-:i-:il'W'Q\9lfll'Hf1'.irn 

~ "' 31 (u1-:im11u1vity rimrmn) 
,., ,., .:s Q 

1'1111'W1'V11.J'S'lfl'.iHWlpfl1'.i 6 
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= u flWllll'IUl 

Ml ING ENVIRONMENT CONSULT ANT CO.,LTD. 

· ·tnho 
th::um 

lflW'Ylri111uR~-1qv1"' \JllUfllltru,11h::um 

flWl11lC.JummnH'1h::1rns~" 

!.h::um 

1----1----,----------+-----+------+--I --+---2---+--3---+--4---+--s-_ _J 
1. if flihmn::nr (Colour, Odo • ti 1' ti' 1i' I 

2. 

I 3. 

4. 

s. 

9. 

10. 

II. 

12. 

I) . 

14 , 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

and Taste) 

.. . 
!'111lJl1.J'IJfllYILlc\::Yll~ 

t1vfl<imrn::n10 (DO/' 

ii1a~ (BOD) 

ll1Jflii11vntj11 lt1ihlt1111n\'H1l~ 

(Tot3I Col:fonn Bacteria) 

ll1Jfln1~un~1/fh1crn 1fliirla{iJ 

(Fecal Cclifonn Bacteria) 

1immi (N0
3
) iuw .. i-ltJ 

'\u 1fll!UU 

I UtliJ 11aiia1J (NH,)hnn.ha 

11-u lP.mu 

I Yltrn11 (Phenols) 

lH)~llfl ~ (Cu) 

un,na (Ni) 

UlJ.;murt (Mn) 

ir.;n::n (Zn) 

UtltllUtJlJ (Cd) 

(Cr Hexavalcnt) 

fl::01 (Pb) . 
1ht1'fl'l1H11Jtl (Total Hg) 

rfln1'1;! (As) 

ho11u~ (Cyaoide) 

n1J1i'U91flll'l7.;fr (Radioactivity 

· fi1f ~illJfll 

22 rrn.Ji,i",'""'un::n.ri"'-:itlnii 

P20 

P80 

P80 

P80 

0 

C 

J.lfl}i'I. 

. 4 • d 1811.1UclUJ 

100 lm. 

1Jflltl . 

l1Jfltft61ll'l/l'l. 

l.lfl.Jll. 

I 
I 
I 

ti 

1i 

ti 

ti 

I 

'Ii 

1i 

ti 

'Ji 

1i 

1i 

'Ji 

li 

1i 

ti 

ti 

I 

11 

5.0-9.0 

~6.0 

5.0-9.0 

~4.0 

.n.s :n.o 
;J,- 5,000 ':1- 20.000 

1-1,000 

5.0 

0.5 

0.005 

0.1 

0.1 

1.0 

1.0 

-0.005 • 

0.05 •• 

0.05 

0 .0S 

0 .002 

0 .01 

0 .005 

0.1 

LO 

:f4,000 

5.0 

0.5 

0.00S 

0.1 

O. l 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0 .05 

0.002 

0.01 

0.005 

0.1 

LO 

5.0-9.0 

;'.:2.0 

1-4.0 

I 5.0 

0.5 

0 .005 

0.1 

0 .1 

1.0 

1.0 

0 .005 • 

0.05 •• 

0 .05 

0 .05 

0 .002 

0.01 

0 .005 

0.1 

1.0 

0.05 0 .005 0.005 

~11cl~trin11Jt1 (Total I I I I 
tLI __ Jjlo~rg::aooc:=:::hl_:on:,::·n::.:c:_:P.:,c:::.:st::..:i.::.::io:.::·cs::.:) _ _ -1., ___ LII ____ _i ____ l.._ __ _..,_ _ _ __.1,\ ___ _. ___ J 
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I 
I 23 . 

24. 

25. 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

I 
mw-rirh11lMq ~qflll fl 1iim 11ni~1.h::U1T1f1GUmni 1 

' ,mmn1i'1.h::ln11u u fllnH . 
'11lflll f}QUlll'IJlu 

au; th::uin 1.h::Ulll 11-l::um 1h::uin 1h::um 

1 2 ; 4 5 

~~n(DDT) ' us lt11n,·11Ai. l 1.0 1.0 1.0 

1ite"J<int1t>tn"1 (Aipha·BHC) .. l 0.02 0.02 0.02 

~nfllii (Dieldrin) " 11 0.1 0.1 0.1 

elll'll\J {Aldrin) .. 
l 0.1 0.1 0.1 

l!JU911trn f.l fo11::u11'Y11flil a ~ l 0.2 0.2 0.2 

el.le fl 1cv1-1 (Heptachlor 

&Hepuchlor epoxide} 

ltlllt1!1J (Endrin) .. 11 Wa'1ll1'.!t1911"ll"nU1~1nunm1 

i I .,1,;itreun1h1-n.1n 

~lJl : 1.h::mfffltu::m:mm, r .nfla8lJlll1~~~ QU1Jt18 (Yi.ff. 2537) f.ltlOfl1lJtl11\ILUl'C1::lliru1lJ'¼!fiff~,ni1J 

11c1::i'n\11fjWflll'l#.-:u;,iae1111~~"41;; YI.ff. 2535 ,fe,i thi1U111J1A,J1Uf!tlUrmJ·,hml1ri~,ihfiu 

A~l!Yi1un,sr.vv1'4mt :i.-.1~11tn.h::mffi1it11th1 111 916~J~ 16.:i M'l'U~ 24 ~um,;'-u{ 2537 

"\1l.Jltlll1vl : 11 mrni.i-nh::Ul 1u1-1ri,1J1~1~u 

. 

. 

-

-
. 

. 

1.h::ml'l~ 1 Mm u1-1ri~.J,~fJOUnvtt11ii1'fml'lmlJisw,n9i1flv1h1HillnJ1i~lllflOllnnlJl}mh::uiri 

1rn:: "illJTHll~tnh:: ivwi~e 
1) m~frt11nflu~::ui111fl 1flvRtHFi1u01~~,,.;e hfl9111Jtln9iriou 

-.., ~ - ~ ' . 
1) n e ~n11s::mninfl'u"v~m-rn~m 

,h::umrl 2 Muri 1 1-1~ ,i,~Mfmf 1ii~111t1n1imw,.mi.h::urn uc1::zn1J1101tlt.11h:: 1u-ui.r1~e 

1) rn --~111mllm::unflfl it10,e-u-hi.um'ii11i-0 ht1'fl11Ji.ln9iriouu~::F-hum::mum, 
,, . 

,J mh:flllUl1Y1U1li1'ltlfieu 
,, ., ., ., ., . 

2) fl ltl~lflll1'1"911Ul 

3) 0111.h::N . . 
4) m ~~wti11m::nmm-.nh 

1h::lfll1~ 3 Muri ui1ci,n1,~1fif1Jt11i~1.11nfi,1m111m~1.h::um 1rn::znim01,ju1.h:: lti-nf,~e 

1) mn,11'1mma::ui1.nt1 l~ul'te~Fl1um11'114't> ht1¥111Jtlnflt16Ulln::Fl1um::tJ,Um"l" 

1.!rtn.J, -1 fltlltl ll'ltl ,,t; '1,J ri eu 
I· 

2) fl lln\1911 



MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

I 

1.h::ur11li 4 Muri 1mri~.J,~i~fo.J,i~~lflrh1mrnm,ah:afl'1 11n::rr11J1rn,nu,h:: itJnll'~O 

1) n1,tJti111t111a::11lYt1fl ir109"a~Fi,um~~11illhflfll1J1lfl~nc>um,::i:hi.ms::mums 

tlfmJ~ ~tJurn1l'I.J1J1 hHau 

2) rn,tJ~m;,innll 

'lh::lfll'l~ 5 ifillfl H'\1a~.J,~iM1J1f,i~,Jlflfhinsna;1,ah::urn tU'l::rr11JllflLtluus:: iaw,~o 

f1l H1 lJ'U lfl 11 

2/fl1lt'UFlflllJ1911,1'UIUl'11::l'Ull'\16•:'tlltl'1::U1Y1i! 2 -4 \'fl'11i'1JU'\1a,n.f11h:a11Y1ti I l'Ht1lu,1.1911lJ 

'6lllJ'!n;; un:: n1ri~tl11b:afl'Yl~ 5 iiiihm.ir1ti1 

3/ Rl DO inum "(llJ7f, ,pui1~T1 
' 

'!i 1th, 'hJrl",.lJ!ilrn'lf1~ 

• 
.. 
C 

P20 

P80 

fJn1'111Jii'ja~J,,i::,i' v~ ili'f!~n11~t11lUJii9111Jnrn,n~1nu 3 a~fl'lL'lSzwia?I' 

J,~ijm,1Jm::~1~b,tl'UE~ CaCO, 'hi1nun11 ioo iiaaflfo?ioii?1, 

.J,viijtl':n1Jn1::i,~1-u,1hm~ CaC03 Lf1'\.Ul'll 100 iiaani'lll'it:iafll 

tl~fflt~ol;rJr; 

fi 7L ,fo{1; u 1 'YI ii'~ 20 ~ ,nm'l' ti 1u~t11~-:iotl1~-..{,J~1111F1~1~u111~ n~ t'HltJ oci,.::i~ mi1 a~ 

fi ittla {1~ t1 i Yl ftl'i 80 ;i1nrn1ri1u1rui1001~.J,i~lt1J?1~1ihJ1n~ nnrnuari,~9imi1e~ 

lH'I. iiaaam 

MPN 1S1J.Y< .lr.'W. lt10 Most Probable Number 



l'll~lflii 

MINING ENVIRONMENT CONSULT ANT CO.,L TO. 
1 · 

ir (Colour) 

fl1lui-u (Turbidity 

ti1m11J1ll1.1n,i:1-fi,~ (pH) 

t\1nn (Fe) 

l'lOmfl~ (Cu) 

11-1n::ri (Zn) 

~1:1rrlfl (SO.) 

mioh~ (Cl) 

-rl~oo11,i' (Fl 

I 
1wVJrn (:o,J_ 
t1111Jn~:: f11.;n-111 11A 

(Total Hardn= as u ··o,) 
fl1llJOl::Al-Hll1l 

(Non C;uro121e Ha.-dne:;s as 

CaCO,} 

,J; lJl!U zrn ;f ,l1 lJfl~ l:I :: ~ l U 1ii' 

(Total Disso lved Sol i ➔..;) 

1fl11-1l! (As) 

1'!!tl11t.1A (CN) 

111::01 (Pb) 

1.hon (Hi;) 

llflflliitJlJ (Cd) 

9iii1uu1J cs~) 

1irnV1~~m 1iil'fU 1Au11 

Standard Plat.: Count 

frm911~m1.nu 1Am 
Most Probable Number or 

Coliform Organism ( ~ I) 

I U1ll~Ull-1t11J011¥1 

111li!Jt111l!~'U 

• • 1" I 

?!11' l1.J!l1Un'1U 

(unJn.,mg/1) 

1fl laiif\o ri1J .eru~ 

(Colonies/an') 
.S ,.. d • 

1011.l'I .IOll. '10 

100 rlU.'SlJ 

5 

5 

7.0-8.5 

>0.5 

1-0.3 

1- 1.0 

J-5 .0 

:, 200 

1-250 

"1-0.7 

> 4 5 

1-300 

1- 200 

1-600 

flO, hiiirnu 

1-500 

<2.2 

;{o~ 1iiiirnu 

15 

20 

6.5-9.2 

1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 

45 

500 

250 

0 .05 

0.1 

0.05 

0.001 

0.0l 

0 .01 

o.1ftir1 CE. Col i} ~-------'--------· _____ ...J...... _______ _._ _ ________ __._ ________ _, 

ih.n 
. ~ . 

1h::mf'fm::n11,1~~rr111 lrn -uuuti 12 ('l'( .f'f. 2542) eenr11l.!r1111Jl1.1l'l1::nYutyo]fitl1111r11n 'l"C.f'f. 2520 1io,1 

Oll1'Ufll'fftf)Ultu~11a::1n <; f)ll lun1-.11,nn11ri1'1'!i'1Jt11lile,1t1'Uf\1tltf1'.61ltllt{,lllrl::ile,1nua-.1111A~61illlu~1:1 
, . 

~vilJY1'lu11u,1nv1·1'1fnll1i l'4 l1Jn1J1 1a111 12 9ltl'U~ 29 ,1 c1 -.1-ru~ 13 11JEJ1 rn 2s42 

'!11Jlt/1'!1~ : 

y , 

< lHWf111 



;2. lm::V1un (Heavy metals) 

1) m1ir11 (Arsenic) 121~~ . ia-i/1 ~h:i-.11~bnu 
1 nh,n,~ I 27 

i3) 1fl1t31U3-1"11U~tnn611111 
lt~uvi (Hexavalent 
'Chromium) 

'5) bt~-.1mii.mrn::inn.l1::rrnu 
u~-.1mits:1 (Manganese 

II 

Ii 

" 

and compounds) 
~ ----'---'------t---···· 

6) tl1eimu;i::m·n.h::nmJ ' 
tl1eiY1 (Mercury and 
compounds) 
-7) umn~ 1u- ,-'--)..l_'ll_u-.1mt:iB'Vl 
~::~1uil11~ (Nickel, 
soluble salts) 

" 

iJei-.l 1~bf1U 
810 

1iei-.11~tnu 
32,000 

~u-.11~1nu 
610 

1iei-.11~bf1U 
41,000 

1-ifrn Inductively Coupled Plasma­
Atomic Emission Spectrometry 'Vlieiil'i 

Inductively Coupled Plasma-Mass 
Spectrometry 'Vlieiil'i Atomic 

Absorption, Furnace Technique 'Vlieiil'i 
Atomic Absorption, Gaseous Hydride 

'Vliflil'i Atomic Absorption, Borohydride 
Reduction VI ieii l'i~u 'Vi m~fl 1uvi~~~w13-

b ~U'llellJ 

1-Eil'i Inductively Coupled Plasma­
Atomic 

Emission Spectrometry 'Vliuin 
Inductively Coupled Plasma-Mass 

Spectrometry 'Vliflin Atomic 
Absorption, 

Direct Aspiration V11eiil'i Atomic 
Absorption, Furnace Technique 'Vlieiil'i 

.d d .:::. c:i 

'tlU Y1n1~fll1Jv]~:i..1~wm 'VIU 'lluu 

1-Eifi Coprecipitation 'Vlieiin 
Colorimetric 'Vliflin 

Chelation/Extraction V11ei1E~u'Vin1:i..1 
fll1Jv]:i..1:1-rnwm i;u 'lluu 

1~-E_i _l'i_ln- d- uctively Coupled Plasma­
Atomic Emission Spectrometry 'Vl1'tl1fi 

Inductively Coupled Plasma-Mass 
Spectrometry 'Vli'tlin Atomic 

Absorption, Direct Aspiration 'Vliuin 
Atomic Absorption, Furnace 

. Technique V11B1E~u-vln1:i..1fll1Jf!~~~wli 

. b~U'llellJ 
II 

L'V11iiin Cold-Vapor Technique viiuiE 
.d d c, c:i 

BU 'V1 fl 1~f111Jv]:i..l~~wm VIU 'llellJ 

. 1-iiiE Inductively Coupled Plasma-
; Atomic Emission Spectrometry viiu1E 

Inductively Coupled Plasma-Mass 
Spectrometry viieiifl Atomic 

Absorption, Direct Aspiration viiuil'i 



8) i~buua-i (Selenium) 

2) 1im~mrn (urniu 

Atomic Absorption, Furnace 
Technique V1ie1in~u ~fl ·um1ufla-Ja-J~W1t 

"' . 
lVI U "lf el 1J 

"iB~T~b~U .... i1f~TI lnducti~ lyCoupledPlasma-
10,000 Atomic Emissiop Spectrometry 'VliBiTI 

Atomic Absorption, Furnace 
Technique 'VliBin Atomic Absorption, 

Gaseous Hydride 'VliBin Atomic 
Absorption, Borohydride Reduction 

.a1 .-ad d - q 

'Vl'rn1iiBU 'Vlfl 13-Jfl11J')3-J3-JiilW1fb 'VIW11B1J 

1ffni'.im-.J"l1u1me3n'11111 Wiil7&<1~n 
.rnurl bbiil~thBYHbiil~ 1 'Vl1Bbbf11 

11 

180 iu 

m11h~ne1uthm1) l I 
;~L!:~3'.Jua-J"11U<ilbflfl6111 11 · - 30 Ju fi~u~1m1b~iua-J~1u,u1-:i 

r-. ---------+---" ···-····-·-··-, ·····-------!-; . .' _-_4_1u 'Hiil-:i'Vl1nT·n~,m--1wi1am-:i 
14) 1hm1uiil~m1tl,~nB1J; 
U1B'V1 . 

----······· ····· 
5) &'111UB..:Jf1Ufl1i<il 
i~W11'W'llbbiil~~\Wi° 
6) bUU 1611 (bu) 1wiu 

7) 1611m 1u~foiil~ 
m,tl,~nau 1611u11 ui 
8) w41ti 

II II 

II 

- -+----------

" 

Wiil1m~n 
1 'Vliublf11 

bbf11 

" 

II 

II 

28 iu 

i - 14 iu rieJHthm1b~i ua-J\?11mh..:i · 
i - 40 iu V1,-:i'Vi1n11b~im.J\'11mh-:i 
- 14 iu riuu 'Vi1m1bwiiua-J\'11uu1-:i 
- 40 iu V1~-:i'Vi1m1Lwiiua-J\'11uu1-:i 

14 iu riuu ri1m1Lwiiua-J\'11uu1-:i 

- 14 iu rieJurhm1L~iua-J\?11mh..:i 
- 40 iu V1~..:irhm1b~iua-J\'11eith-:i 

14 iu 

'Vlmm'III~: 1 L'Mutl-:ivlu~uumilu~tuiil-:iUBU ei 1<ilu°l.lU1<il°l.lu-:lbbUiil-:!Uuu-lluuunu'lJu1<i1°l.lu-:i vluf1uiil~ 
. sU"l1W.f]iltl,~b 'Vlfl b vh1. 'M1~\911BU1..:J~uvlbuu\911bb 'VIU'llu..:ivlu~J-:i'Vla-J<il 

2 
~1U 1U 'Vl~M ,!1~\911el~1..:J~U'tlue:itjnU'lJU 1<il'lJB..:J'l:4u vi_ ri1w1u'l:4u vitii'.i'lJU 1<il 10 - 251 ~ 
1~L-;J1~\911 m.h..:i~u1.h~a-i1rn 10 - 20 'Vliil3-J n1~,i-1uY11LLUiil..:J 

3 
L~b-;J1~\911uti1-:i~u1.J m~l-!ml..:i 67 ,11rn'.l~~u,mti-:i,~imn1a-J~ntl,~a-i1rn 12 - 18 ib 
(30 - 45 b611U~lb:1-JW11) 1<i1 Ub'V1'1"D1fifl11b,l1~bb1J1Jfl..:Jmfl1'W , 

..f-:iii fl11b nui1mh-:i~ 'il1wiriu,~m-:lflb ~u~<il\917:I-JW(l1,lmu1Jf10,l,fl1W~Ublfa..:i~u n ,rn 
~1buuifo-lilrr11wsr~u,,.,;mwri'11tlmt'lmu~mn1~uvJ L'Miln.11tl1~bilUfl11a-ib~u-:i 
BUW117U~e)?!'llfl1W.e)U7 iu'll 1 ..:i~J,~'ll1"l1Ubbiil~f]0,1,fl1Wi..:ibb 1<il~el:I-J 1 utl1i1J~B 11.l 
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' ' ' ... I .ct ii ~ t!:I. CV A, d A, ii 
\lll1HtnlJ1ltlfll'jlt)fUYl'jfft)1Jl'YltJ1Jf11Ultlfl\ll6'1'U6'11fl'jt).,'JiJ6\ll'j1{11~1Hl~\ll'j1{111fl'jl~'ttfltuill'Yl'1''1111~lrni.i . .. . 

lUJfl l 'Hll 'r'J'il 'Jvl 

fl l 1\ll 1 '111 'lv'ltl ill.fl l ti fl l fl l fl 1 U 1111 fl l fl 1 fl 

- Total Suspended Particulates 

- PM-10 

., ., .. 
fll 1\ll 'r'J'il "Jvll~v'lilltYfJ<l 

- Leq. 24 hr 

., ., .. 
flll\ll'r'J'il"Jvllll <l'1'UtY~l't1fl'U 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 
~ ... ' . 

fl l lm "J'il"J lfl ll~Yitlill.fl mu 1 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

I 

- High Volume Air Sampler & Blower 

-No. 31 ,3 1 

- No. 37, 37 

- No. 38, 38 

"' ..... , ·c-­
li'lltJiUHl\ll'r'J'il"Jli'lll~ Yi 

- Electronic Balance S/N.14245322 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance S/N.14245322 

· No. 3, 3 

- No. 18, 18 

- No. 27, 27 

- Sound Level Meter SIN 090154 

- Sound Level Meter SIN 0901 71 

- Sound Level Meter SIN 090177 

- lnstantel Model MiniMate DS-077 SIN 

5279, 5439 

- pH Meter SIN JC00085 

- Electronic Balance SIN 122851 0730 

- Hot Air Oven SIN B493.0613 

- Electronic Balance SIN 122851 0730 

- Hot Air Oven SIN B493.0613 

- Spectrophotometer SIN 752S l2006 

- Spectrophotometer SIN 752S12006 

REPORT: MM_ V I: VYKCO STRUCTION/202 1/FEB/CAL.DOC 



A R POLl.UTION MONITORING EQUIPMENT 

TISCH ENYIROMENTAL, INC, 
145 SOUTH MIAMI AVE. 

VII.LAG!: Of CLEVES, OH 45002 
513..417.9000 
8T/.2J3:7,S1,0.:n)U. FREE 
Sl ~~.9009 PAX 
www.Ttsc!l-E'NV .coM 

ORIFICE TRANS ER STANDARD CERTIFI_CATION WORKSHEET TE-5025A 
I 

Da_te - Jul 26r 2017 Rootsmeter S/N 
Operator Tisch Orif ice I .D. -

983-3.620 
14'1.3 

PLATE 
OR 

Run # 
--------

1 
2 
3 
4 
5 

Vs t d 

0 . 9800 
0 .976 0 
0.9738 
0. 9728 
0. 9-675 

VOLUME 
START 
(m3) 

-- -------
NA 
NA. 
NA 
NA 
NA 

(.x axis) 
Qstd 

0 . 694 5 
0.9809 
1.0966 
1.1512 
1.3881 

VOLUME DIFF DIFF 
STOP VOL~JME TIME 
(m3) (m3) {min) 

--- --- ----- --------- ---------
NA l.00 1.4110 
NA 1.00 ·0. 9950 
NA 1.00 o •. s:sso 
NA 1.00 0 .84·50 
NA 1. 00 0 . 69 7 0 

DATA TABUL~:iro~ 

fy axis) 
Va ____ .... _____ _ ----- ---- ----- ----

1. 40 3 0 0.9957 
1 . 9842 0 . 9916 
2 . 2184 0.9893 

· 2.3267 0. 98·8'3 
2. JS•Q,61 0 ~9_:8_30 

Ta (K) -
Pa (mrti) -

METER 
DIFF 

Hg 
(mm) 

------- --
3.2 
6.3 
7 . 9 
·8 . 7 

12. 7 

(x axis) 
Qa 

-- ---- -- -
0 . 7057 
0.9966 
1.1141 
1.1696 
1. 4103 

298 
748.03 

ORFI CE 
DI FF 

H20 
(in.) 

---------
2.00 
4.00 
5.0.0 
5.50 
8 . 00 

(y axi s) 

--------- -
0.8926 
1. 2623 
1.4113 
1-.48'02 
1. 78'52 

- -~ - - ---- - ----- -- ----- - - ►----- --------- ---- - -- - ----- - - ~ - - ---- -- - --~ · 
Qstd slope ( m) = 
intercept (b) = 
coe ffi cient (r ) = 

2. 022:s·s 
-0. 0009·2 

1.. 0 0000 

Qa sl·ope (1'.!l) = 
intereept (b) = 
coefficient (r) = 

1.266-49 
- 0 . 00058 
1. 00000 

-----·------- ------- ---------- - --- ----- - -- ---- ------ -- ------ ---- -- ----
y axis = SQRT (H20 (Pa/760) (298/Ta)] y axis = SQRT [H20 (Ta/Pa) 1 

CALCULATIONS 

Vstd ,,. Diff . Vol -[ (Pa-Diff. Hg) /760} (298/Ta) 
Qstd = Vstd/Time · 

Va = Diff Vol [(Pa - Dif f Hg)/Pa] 
Qa = Va/Time 

For subs equ,ertt flow r.;ate ·calculations: 
I \ 

Qs td = 1/m{ [SQRT(H2 O {Pa/760) (298/ Ta))] - b} 
Qa = 1/m{(SQRT H2O (Ta/Pa))- b} 

\ 



. .. 
C: 

5.0 

4.5 

4.0 

3.5 

3.0 

,Q 25 .; . 
:, 
C" ., 

2.0 

1.5 

1.0 

0.5 

0. 0 

I 

0.0 0.2 0.4 

• y-axis equations: 
Q~,;td series: 

Qa series:· 

AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

I 
11 I I I 1 1 II II I I II I I I I I I I II I 

I 

I 
·1 

I 

0.6 0.8 1.0 1.2 1.4 1.6 1.8 

Flow Rate (m3/mln) 

I I 

TISCH ENVIROMENTAL. INC, 
145 SOUTH MIAMI AV£. 
VILLAGE Of' CLEVES, OH 45002 
513.467,9000 
177.263,7610 TOLL FREE 
513.487.9009 FAX 
www.nscH-ENV.COM 

40 

36 

32 

28 

24 

16 

12 

8 

4 

0 
2.0 

E1>-Qstd --.-aa ---Qstdvs.deltaH I 1 _________________________ _, 

( 
P-4 )(Tstd) 

✓ 6 H P std- l ~ 

. .J(t~H (Ta/ Pa)) 

---============ =-=== ==== 
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CAL 
Calibratech Co.,Ltd. 
7i l06-7 Moo 2, Sukhaprachasan 3 Rd ., Bangpood, Pakkred, Nonthaburi 111 20 

NSC - TISI - TIS 1702 5 
CALIBRATION 0030 Tel. (02) 964-62 1 I Fax.(02) 964-5155. e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibr-ation 

Date of Iss ue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Spcc i, Lab Envi and Consultant Co., Lid. 

4 7 /9 I Moo 3, lambol Tha-it, Pak.kret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 
! 

Serial o. 

-

AND 

14245322 

210 0 
0 

Model : GR-200 

Resolution : 0.000 I g 

On sit~ calibration was can-ied out at the Laboratory, 

Special Lab Envi and Consultant Co .. Ltd . 

(28.5 to 28.7) " C 

46 .5 to 49.7 ) % 

Ambient Temperature 

Relative Humidity 

Air Pressure 10 11.0 mbar 

08 May 2017 

l8 Ma ; 201 7 

Akaradath Thiµpic hai 

. ~,f 
·· ··•·:;.;... 

. ,. 

Page I of 2 

ln-hou.·e method CAL-M2001 based on UKAS Publication ref : LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : Thi s cc:n i licat ion is traceable 10 the ln1crn.:11ionn l Sys1c 111 01· lJ11i1s 

Standard We ights 

Cert. No. Due Date Traceability 

E26 J-E2624 (02 162446 16Nov20l 7 National Institute of Metro logy (Thailand), (NI MT) 

Approved by : 

( Su rachai . Pro111thong) 

Technical Manager 

The Uncertainties are for a confidence prob· bility or approximately 95% 
. \. 

This ceriticate may -not be reprod"!ce~ other han _in full .~xc.ent w.ith the ·pr.~c r wri-tte_ a pro val of the Calibr11tech -Co.,Ltd. 
. . ' 

\ 



CAL 
Calib.ratech Co.,Ltd. 
7/ 106-7 Moo 2, Sukhaprachasan 3 Rd., B~ngpC>(!~ Pakkred, Nonth!-lburi 111.20 

Tel.(02) 964-62 I I Fax.(02) 964-5155, e-mail : ca
1
librai.ech_ cal@yahoo.com. calibratecl1-cal@h0Lmail.co111 

Certificate of Cahbrati n 

I 
Certificate No. : 60-200157-1 Pa·ge 2 of 2 

Result of Ca libration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication f · I rom nomma va1 pe 
I 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

o.oo k 0.0000 ).00011 

0.0 1 0.0000 0.00011 

0.1 0.0000 0.00011 

0.5 -0.0001 0.000 11 
.. '·' 

2 0.0000 0.000 12 

5 (J.0000 O 000 12 

10 0.0001 0.00012 
... 

50 ().0005 O.OO!fl_.5 

100 0.0011 0.00()22. 

200 0.0022 0.00039 

This reported uncertainty or measuremen\ '-Vas based on a standard uncertainty mutiplied by a coverage factor k = 2. l I , 

providing a level of confidence of-approx, 1ately 95% 
q 

Eccentric e1Tor Load test : 

A B 

-0 0002 lJ .OO(i I 

Repeatability Load test 

Stdev. 

50 g 

C D E 

() . ()()()4 () (i()(l() () (){}(I(} 

::oo 

0.00005 

g 

g 

- oOo -

g 0 ) 

t\. 



!iJ !i-'I o"" ..., t{ 

vt1'1l-'!"i1TM,,:nn~ lJ~ ~u"61HU
1
tv1wn Blue Consultant Limited Partnership 

32/751 nuuu1:::'D'10'Yif'I u1n.J'Yl.Jm L"li~'Yl.Jfl1 n1.JL'Yl~l?j 10140 
. q q q q q q 

1 'Yl1.0-2873-6045-6 1 Y11m1 0-2873-6046 

i0.Juii1J1im 11Lfl11:::v1'Lan'lfubem·~ -1~~,n·"ii~ 14 i'1~1fl1l 2563 i<J q ., 

CALIBRATION REPORT 

Instrument : Sound Level Meter 

Date of Calibrate : January 6, 2021 

Manufacturer : ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : January 5, 2022 

Calibrator : Sound Calibrator 

Model : QC-1 0 

Calibration Report 

Serial No. : QIL 10CC/ 1 

Manufacturer: 3M Quest Technologies 

Range of Calibrator : 113.97 ± 0.40 dB 

No. Serial No. 

4 090154 

8 090171 

11 090177 

Be;ore A~just After Adjust Inspection Result 
j 

' 114.2 114.0 Pass 

114.1 11 4.0 Pass 

114.1 11 4.0 Pass 

' 

1uimiihi-nJ~u1in11,h~~u1hu41n~ u~ , :~ ,A:~{~~}/1r\N j · 
r-, _ _ .. · Dmihcl P~diHf ~ rt 

·: .. '. ;,}!?f'!f;•,~<l:E;,. '.' ... 
(u1.:i~1~il.r,ir,i1 'El,!ut,1~'ln_ru-ntJ) 

~{ r;in1:t~'tl~u~illi ni:t 

i 
I 

I 
I 

! 
i 
J 



Calibration Certificate 
•I 

P rt Number: 712A0!0l ,. 
r:: cscription : MiniMate DS-077 

Date : February 18 2008 

un·t SIN: 5279 

TEST REFERENCES* .. Model . Serial No . 

Stanford Spectrum nalyzer SR760 41116 

Stanford Function Generator DS335 31568 

Brue! & Kjaer Power Amplifier 2706 2057323 

Brue! & Kjaer Accelerometer 4381 1912052 

Brue! & Kjaer Charge Amplifier 2635 2003006 

Brue! & Kjaer HPMC 4221 2113639 

Brue! & Kjaer Mic. CaITier System . 2804 2040694 

Brue! & Kjaer Mier phone 4193 1863894 

BAYTECH KORE 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 



Calibration Certificate 

Part Number : 712A0101 
'1 

Description : MiniMate DS-077 

I ate : March 12 2007 

Unit SIN: 5439 

TEST REFERENCES* Model Serial No. 

Stanford Spectrum Analyzer SR760 41116 

Stanford Function ienerator DS335 31568 

Bruel & Kjaer Pow 'r Amplifier 2706 2057323 

Bruel & Kjaer Accderometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Brue! & Kjaer Mic. Carrier System 2804 2040694 

Brue! & Kjaer Microphone 4193 1863894 

BAYTECH KORE · me., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and J at the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is . sufficiently rel.able 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) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN R°I D SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

1 
, TEL. 0-2717-3000-24 FAX 0-27 19-9484 

rk 
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 : 

Ambient Temper ture · 

Relative Humidit), : 

Calibration Procedure: 

Calibrated by : 

Approved by : 

( / Pornthippa Tameyakul 

( ) Malee B,utkruea 

( ) Ponpan Paipim 

( ) Saithip Meangmai 

Issue Date: 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road , Taladkwun , Muang, 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties ar for a confidence probability of approximately 95 % . 
---· -----···-----

This certificate may llol be rer oduced other than in full. except with the prior wri tten 

,,ppru val of the head of urporate Service, 3 E4uipmen t Calibration and Tcs11ng Serv,~es 
------·• ------

A 0050992 

. 
; - : 



Equipment: pH Meter 

pH 1200 

JC00085 

P M-005 

YSI 

' Cert.No.: 16CH1145 ~;i 
tit 

Model: Page.: 2 of 3 
Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

3 A.ugust 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Instrument Model Serial No. ID No. Cert. No. 

1) Document Process Calibrator 7418 9771002 130RC016 15E3885 

2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 

This certification is traceable to the lntern1tional System of Unit maintained at: -

Due Date 

15 Nov 2016 

18 May 2017 

- 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. 

C raceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radio ·. ter C02286 14 Apr 2020 

Radio e.te!­

Radiom ner 

C02291 

C02295 

3. This certificate was certified only for lhe 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 ,nput 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 

facto 

k 

2.00 

2.00 

2.00 

a 0761295 



Equipment: 

Model : 

Serial No. : 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Me er 

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 

i0.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model 

- Serial No. : --------
0 i mens ion of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 
( 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 076969 7 

·; I 
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METTLER TOLEDO 

NSC-TiSJ'..TIS 17025 
CALIBRATION 0062 

Calibration Laboratory 
Mettler-Toledo (Th:3iland) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fae O 2719 6479 

hnp:/lwww.mt.com 

' 

Certificate Number : CCW - 4192 -16 IC 

CER11FICATE OF CALIBRATION Page : of 4 

Customer: ENVIRONMEN\ & LABORATORY CO., LTD. 

53/3 Moo 3 I 

T.Talad Kwan, A.M eang 

NONTHABURI 1100() 

Request Number : IIIIWIEHHlllll'U 
• S V 1 ♦ /J 9 l J O O 2 j • 

Object/ Equipment : Electronic Balanc I Scale 

Calibration : Single Range \l 

Manufacturer : METTLER TOLE[ 0 

Model : AL204 

Serial Number : 1228510730 

ID Number : ABN-002 

Agreement Number : SCL 160901 LI 7 

Date of Receipt : SeptPmber 27, 20' f, 

Date of Calibration : September 27, 201 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue : September 28, 201 6 

Calibrator : 

Approved by : 

Mr.Cha 1-alit Martsuloke 

~r.Sanu Jitniyom 

0 Mr.Surachet Sukkate 

.. :, 

'? <~/ 
~y 

Approved Signatory 

The contents of this certificate may oe pubfished or reproduced or pe ;,•d too :11r,1 oarry only in fuU, except with the prior written approval ol the Calibrabon Center. MetUer-Toledo (Tha~and) Ltd. 

F0&3C byMcmer-1ole6o{T"-M) LfflltG Rtv. 2-, 

tj» 



Calibration Laboratory 
Mettler-Toledo (T alland) Limited 

METTLER TOLEDO 

NSC-TISI-TIS 17025 
CALIBRATION 0062 

272 Soi Soonvijai 4 Rama 9 Road. Bangkapi, Huaykwang, Bangkok 10320 

Tel . 0 2723 0300 Fax· 0 2719 6479 

http://\W1W.rnl.com 

Certificate Number : CCW • 4192 · 16 /C 

Device Page : 2 of 4 
Model: 

Serial Number : 

Calibration : 

Capacity : 

Readability : 

Results of Calibration 

1. Repeatability 

AL204 
1228510730 
Single Range 

Max 210 
0.0001 

Without Adjustment 

9 
9 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 9 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = ~ 

Readability = 9 . 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 

50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 

150 149.99997 150.00007 -0.00010 

200 199.99991 200.00007 -0.00013 
•. --~ . 

. , . 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty Coverage Factor 

(g) k 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 
0.00014 2.06 

0.00020 2:02 
0.00027 ., 2.01 
0.00034 ~- .r, 1,00 

'$!:. l :;.· . -~-
~ --
~--

The given extended measurement unc erta1nty is tne standard uncertainty of the measurement multiplied by -coverage factor,k 

as per listed in table above.which correspond to a confidence level of about 95%. 

' 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (T • ilanc!) imited 

272 Soi Soonvijai I Rama \1 Road, Bangkapi, HuayKwang, Bangkok 10320 

Tel : 0 2723 0300 F : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW - 4192 -16 IC 

Model : AL204 Serial Number : 1228510730 Page: 3 of 

For Weighing Range 2 

Nominal Value Conventional ,1?.lue Mean of Indication Correction Uncertainty Coverage Factor 

(el l' ,I 
(g) (9) (g) (g) k 

' - - . 
·-

.. 
·1 

" 
- . . . --. -

·• · . . 
I 

. . . -

--

The given extended measurement u11certainty io the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which correspon"r. to a confidence level of about 95%. 

3. Eccentricity or Off-Center Lo '3 ding 

D 

~ 
~ 

A 
~ 

D 
Test load between 1/4 and 1/3 of the ,, .. ximum apacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 

Test Load 100 
r 

Position Indication (g} 

1 100,0000 

2 100.0002 

3 99.9999 

4 ~9.9998 

5 100.0000 

Max Deviation 0.0002 

For Weighing Range 2 
Test Load 

Position 

1 

2 

3 

4 

5 

Max Deviation 

9 

Indication (g) 
.. .• 

' i·" 
~. . 
"1· . 
,;,, 

~ 
_/\ 

. -· •v . 

4 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rarna 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com ~~mr'i~ 
CAllBRAllON 0062 Certificate Number : CCW • 4192 -16 IC 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 °c 
Humidity : 58. 6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines· ; edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by _laced standard weights on the weighing pan. The stanqard weights used for calibration are made 

of stainless steel a density of approx imate 8, 00 kg/m' 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 1 mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement un<.ertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95•). for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI) . 

. National Institute of MetrologyThailand (NII T) , through Metrological Center SCI ECO Services (Calibration No,0244) 

. Physikalisch Technische Bundesanstalt (P18) through Technogy Promotion Association (Thailand - Japan ) (Calibration No,0008) 

End of Report 

4 

-~;· •(';-
~ ~ 
~ . 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICE! 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKA {N , ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TJSl-1]S17025 
CALIBRATl N 0008 

TEL. 0-2717-3000-24 FAX. 0-2719-9484 

Certificate of Calibration 

Equipment : 

Model: 

Serial No.: 

ID No.: 

Manufacturer: 

Submitted by : 

Location: 

Ambient Temperature: 

Relative Hum dity : 

Calibrated by : 

Approved by . 

(} Pornthippc. Tameyakul 

( ) Malee Bu tkruea 

Issue Date : 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co. ,Ltd. 

53/3 Moo 3, Ravadee Road , 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are f r a confidence probability of approximately 95 % . 

Th, :-. cc ru fu.:a1e met , 001 be reproduce:d othe r than in ful l. ~:1. ce pt v... it h the prio1 written 

appn)\ al nf lhe head t f Ct'rpora re Services 3 . Equipmen1 Calit,\rli1io n and Testing Services . 

Cert. No.: 16TM1916 

Page.: 1 of 3 

~I 

A 0051033 
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Equipment: 
1 Model : 

Serial No. : 

ID No.: 

Manufacturer : 

Hot Air Oven 

UM 400 

8493.0613 · 

CHO-01 

Memmert 

Received Order: 14 July 2016 

, Condition As-Received : Used Item 

, ·: Calibration Date : 14 July 201 

· . Reference : 1607-05180. -1 

Procedure Used :-

Cert. No.: 16TM1916 

Page.: 2 of 3 

Cal ibration were conducted using in-house calibration procedure CP-OT02 according to direct 

measurement method with Data Acquisition which connected with Resistance Temperature 

. , Detector ( RTD ). 

The temperature scale used was based on ITS-90. 

i Condition of this result of calibration 

1. Reference standard instrument:-

Instrument 

1 ) Data Acquisition 

Model 

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 lntcrnatic.,r al System of unit maintained at :-

- National Institute of Metrology Thai,and. ( NIMT ). 

- National Institute of Standards and Technology (NIST), The United State of America 

Result of Calibration :- ( * ) Without f"'\djustment 

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./1O No.: 

1 14RTD101 - . - - - - . - ... ---------·-· 
2 14RTD102 - ·--·- - - ·-

w 3 14RTD103 
- ··- ---·- -·-- -- ·---

4 14RTD104 
- ·- --•-, 

Dimension of Chamber: 5 14RTD105 
Probe Installation Details : 

D =- 0 .33 m 
-· -· - .. 

6 14RTD106 
a= 5 cm 

W= 040 m 
. ... - - .. 

7 14RTD107 
b = 5 cm 

H= 040 m 
- .. . --·--··· 

8 14RTD108 
C = 5 cm 

Capacity = 0.05 m3 
-·· ·--·- -· .. . --- ------ -

9 (ref.) 14RTD109 

a 075961 1 
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Equipment: 

Model: 

·}. Serial No. : 

ID No.: 
Manufacturer : 

Received Order : 

Condition As-Received : 

Calibration Date : 

Hot ir O n 

UM 400 

B49'3.0613 

CHO-01 

Men,mert 

14 Ju ly 2016 

Used Item 

14 July 2016 

"Ii Reference : 1607i ·0518OC-1 

;< Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : Temperature Sour ,;e 

Cal ibration uuc· UUC* T 3mperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc) ( oc ) 
104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( 0 c) 

Point Position 

( oc ) 1 2 3 . I 4 5 6 

104.0 103.834 103.955 103.E 88 j 103.960 103.937 103.616 

Overall 

Variation 

( oc ) 
1.1 

7 

104.597 

This instrument was control by tempera:ure 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 9 (ref.) 

104.142 104.264 

,' Temperature stability : One-half of the 91 eatest maximum difference of measured temperature at any one sensor. 

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 

temperature at the reference location which are observed at the same time or at as close an observation time as 

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 

~ Overall Variation : The Difference of the rnaximun and minimum measured temperatures throughout observation . 

#' UUC* : Unit Under Calibration 

Note : The reported uncertainty of meas Jrcment was included stability and excluded uniformity . 

The reported uncertainty of measure ent was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

. . . -
-,_'"1~' • -.,.,"'-:.. ·. 
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Equipment: 

Model: 

Serial No. (or ID.) : 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO. LTD. 
1·194 Soi Wachirathamsat,hit 57 Sukhumvit 101 /1 Bangchak Prakhanong Ban~kok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.spcgroup.co.th 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S1 200Ei° Job No.: KCAL 1610728 

Spectrum! ~1 Page: 1 of 3 

In Condition 

ENVIRON _/lENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang , Nonthaburi 11000 Thai land 

NSC-TISI-TIS 17025 
Calibration 0087 

Environment Condition: Temperatur1 

Humidity 

23 

50 

·c 

%RH 

± 

± 

2 

15 

·c 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environme'1t Laboratory, SPC Ca libration Center Co., Ltd . 

1194 Soi \Nachirathamsathit 57, Sukhumvit 101/1 Rd. , 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumron;i BnJr,sopon 

16 September 2016 

In house mett1od, 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 Technol0gy (NIST) through Starna Scientific Limited. 

The st mdard for Wavelength Certificate No. 99114 and 57 407 

The standard for Photomatic Certificate No. 99113 and 57399 

--~-'#- - - - - - - - - - -,~ .. ✓.~ ... .,..~.-;, - .,, ~ C2, ~ :;Qt ;a,~ 

( Mr. Dumrong Boonsopon ) 

Person in charge 

( Mr.Nitinun Srihawan) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement accord ing 10 the lnternat1ona1 System of Units (SI) . It provides traceability of measurement to internat ional or 

nat,ona l standard or other recogn,sed national stardard laboratories. 

The measurement uncertainty s:ated ,s the expanded u1ce ·ta ,nty which ,s ob1a,ned from the standard uncertainty multiplied by the coverage factor (k~2) to 

provide a level of confidence of approx11nately S~% It ,s d~term ned in accordance with the Guide to Expression of Uncerta ,nty ,n ~Aeasurement (GUM). The effec t 

that the results relate only to the ,terns calibrated. 

This calibration certificate shall not be reproduced excq:it ,c iull nly, without wnt1en apprc·, al 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 (O) 2185-4333 Fax: +66 (O) 2185-4424 
website : http://www.~pcgroup.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 1.1 6 

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 absorbant e Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.001 3 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 

lJ.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.01 40 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 
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Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance; 

Wavelength Standard absorban,;e 

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 Sukhu vit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.~pcgroup.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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n, l'O I\ n, 

V ~ftlll.'11.L_(t[UIII.W LM.rt~ ~[1ft~rlL'l1. l11-Fl.Ll!rt».t.LUUL& Jll~~~ft(!~ • 
,,, n, 

1:c-1 .t.Luc-.t.~1c-Grr.'11.Ll."!1.U,1L~.t.LUG~'11.»il§J~rtLrnjl,1,.l§Ji LM.rt~ ~f1rt~nL'l1. '11.L_(tflllll.W 
I\ n, ~ n, ( 

uun~1c-GIT.C-l§JU.'11.Lf1ftlll.'11.r1,C-Jlg t\ra~,:;ij}t't,t\Lll t Ultl,1,t\LllRll,1,1 t:1 ~-~ ~ f' ,.., I,;' p t:,' l"t> ffj f" 1 ffil ~ . .. 
t\~lt~Lt\t:1 . ~ ·~ .. . .. 

t.1,1, t t1.B~~t1.~t1. l Lti,t,i:::~,, t1.~rr~Lti_t,1 t-B11.t1.~,w~rrLt.~~t.tLftLu~t:1 n: 
' "' 

L-RU~.t.LU~t.1 (·t 

v9Sl C\L~~.t.[1 '1:l-~,:lefl'1.(m ~rnLt:~ lh~L~nL~n_y.~LY,.~CllT.Mffl!l µ .t.LU(ll:1'1rt.t..t.U11.Lf!le{ln~~,,Ml!;l1.1.t.LU~.t.~1 

Cl~(:~ '1..11.L.11.~.t.f1Ml IT.'1.~ 1 lh~rtLl~IH • .t.L~.t.LUt!l1 



i:rnm-nhn,1m111fi~L~\l.'llemh:'J!1'l!\l.~jj~!l 

tm~m7L'lljjel~LL7~\4B'ilITT'l-lffl711LviBn1'l"riBHTI~'JJB~i1~•,faa11,4,hn~ 'i.11tJ.L~ ~B\4H'il7mi'\4 1.h:,hil 2564 
' ' 

"" I d ;"1 ... I ' ... ,;. .I 1 .t "' ~ 1.3) a3J1'2fn ellJ!A. ·t11a1m:n1,o1 •1muueh'lv1mumrHh'l~1U'YlehH1U (tlu'Yl.) wvm'Yl ~.,:, 

'1Jt1.J 1m.,:,m1 u1.,:,~11EJ-wu ~11.J t1.J ~m-nnt1.Jflm11J1V111~1w1111Jflli1~1 EJfl1~ 1~1im1:1J~~ L~u~t1m1 
q 

~1Lii.u.,:,1u'1Jt1.J1m.,:,m1 i.,:,U 

VIU1EJ'11Wl;i ..., 

• r.rn n"i::::'YllJ i'1 LL11P1a e)3J1l1tirl LTIIPl'il1Tiri1''i~1 L i4,'1,1,fa"i'1 TIT'i ,nnm1 

i:1Jfl1~lli U1'1~11 EJ'W'U ~71.J tl.J ~m-nnt1'1'1n711J1V111~1'U~11Jfll11~1EJfl1~ 1im7:IJ~~ L~Ut:rnm::'YllJ 
q 

~ .... .d .ct. 0 A I .d #!II I YI ... I .... ..'I d Cl.,, '1 
~.,j LL1 ~ fl ti :IJ'YlLn ~ nTrn7 L VI :IJ tl.J LL 1'Yl :IJ ~ tl'l!:IJ'l!'U L~ LLn i:-rn m::'Yl1J~1'UH'Ufl:: ti tl.J 6ll'.J1::~ lJ'lJ tl.J i:,rn m::'YllJ ti EJ 'U 

q q 'U 

• A113JAIPIL~'l,l,Gle)LA"i'1TI11,l1nm1i:1Jn1~nr 'U1'1~11EJ'W'U ~1Ut1'1 
q 

~m-nn t1.Jflm11J1V111~1u<;111Jflli1~1 tJfl1~ 1iL ~ui1 tJ~ t1m1~1L ii.um1'1J t1.J 1m.,:,m1 LL~n.J1t'l'tfflm::'Yl1J 

~ t1~'1Jfl1W L rtt1.J,J1m'171 iLf'l1~;if)-;J 1 'U'l!:IJ'l!U~iJU ~71'1'11'U 1 i'll':IJ'l!'U ii.J1JU1::mru1 'Un7Wr~'U1'l!:IJ'l!'UL ~:IJ 
q "' q q q 

.t 
:IJ1n'll'U 

2.1) 
Q, 1d Q, Q, .cc d ;t1 ,..., .d::, 

a1a1a3JA"ia161"ima'll (Bi.'f3J.) 'Vi3J'YI 4 u1"1'11A::::LAt1" 6ll'.JLuUV1:1J1J7U'Yl~.J 
q ~ 'U 

'1Jt1.J 1m.,:,m1 u1.JL~tJ.J riu'Ylt1.J~1 t11~1~im~11i11ru~'1J (t1~:1J .) mJ~ 4 u1u1.,:,~::L~tJu1~1im1:1J~~L~u 
q 'U 

~t1m1<;11Lii.u.,:,1u'1Jt1.J 1m.,:,m1 i.,:,U 

~ g,J .JA o At 
• r.ian"i::::'Yl1Ja'1U 11.ol a e)3J1l1 U'YI LTIIPl'i11TITI1"ilPl1L "" A"i'1 TI1"i -;i1n n71 

i:1Jn1~nr 'U1'1L~tJ.,j riu'Ylt1'1~1 tl1~7~3Jff'l'~11i11nl,~'1J (tl~:IJ .) VI~~ 4 U1'U1.J~::L~EJ'U 1im~~~~L~'U 
q 'U 

t:rnm::'Yl1J~.JLL1~tf t1:1J~Ln~m1'l'l1LVlijtl'1LL1~ii~t1'l!:IJ'l!'U 1iLLf1 t:rnm::'Y11Ji1u~Ufl::t1t1'1 -;J7nn71-;J17-;J1 ~'1 
q q 

1::i1J'llt1.Ji:rnm::'Yl1Ji1u~ut'l::t1t1.J ml1u1::iu1l't1tJ 
q 'U 

• A113JAIPIL~'l,l,GlellA"i'1TI1'H7nm1i:1Jn1~nr 'U1'1L~EJ.,j riu'Ylt1'1~1 

t11~1~im~11i11ru~'1J (t1~:1J .) VI~~ 4 u1u1.,:,~::L~tJu 1iL~ui1EJ~t1m1~1Lii.um1'1Jt1.J1m.,:,m1 Lrtt1.,:,-;i1n 
q 'U 

ri11 iLf'l1~;if1-;J 1 U'l!:IJ'l!U~iJU ~71'1'11U1 i'll':IJ'l!'U ii.J1JU1::mru1 'Un7Wr~U1'l!:IJ'l!'UL ~:IJmniJu 
"' q q q 

• ia La"a LL ":::<A a LA"i'1 n1"i 1V1'1m.,:,m1n1iu1t1'1J t1.J 1m.,:,m1LLfl::fl ni1 
'U 

1iV1im~tJ.Jm11iL,fam.,:,i:.l1u'l!:1J'l!U L~t1-;J::fl~i:rnm::'Yl1J~.JLL1~it1:1Ji1u~1.,:, ') 
q 
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m, m1.h11,im1:u~~ L 'A 'l,l,'II !l~1h::'lf1'Jf1,1, ~ii~ a 

1m-~n17L'lliia~LLi~1,1,!)~l.n'\.lfflWLvl!lm'lrial{TI~'ll!l~'li1~·1foti'1mhn~ 1.11tJ.Lfl f)!)'l,l,i{~1Wli''l,I, 1h:.l1il 2564 
' ' 

3. 'Vi 'M, 'Hh'.11 'M, 71 ~ TI T'i 

3.1)l7'1L1£J'Mi1J1Wl'1@1:::L~h.1" 1ii3Jmbl-ru m-rnflu~n h-m1'l! el1,nn"1.11-1L1£.Ju • 
1Y1u1-1<i1::L~£.Ju l<i1Lim13J~<ilL~U~elm1~1Luu-11u"l!el-.11m..inT"i i..iii' · 

• 1Jel1Jatr11iJ m-inflU<i11 h-m1'l! ,1um1~nbl-11::i1.11.firun.11<;111h::nel1J 
~ q QI QI 

el1'nW11J11'l!n11 el1,J11EJ1.h::,h h..iL1£.J'U1J1'U1-.l<il::L~£.J'U 

• e,rnn7:::'t11Ji'1 LL'J{Pla el llll1 £1~ Lfl{Plv1TI TI17~1 L iml~7'1 TI17 ,11nm1 

imnbl-ru 'U1-.lnflU<i11 l'l!t.JL1'l! el1,J11£.J11'1L1£.J'U1J1'U1-.l<il::L~£.J'U 1im13J~~L~'Ut-rnm::'Yl1J~-.lLL1~G1el3J~Lfi<il • 
m1Y11LV1i'.iel-.1Ld~ii~el'l!3J'l!U 1iLLri r-rnm::'Ylui1u~ufl::elel-.l LL'1::n71'13JU1'13J ,11mnm1'Yln~-.1 -i1-.11::iu • • • 

• ~113J~{PIL~'M,~ell~7'1TI17 ,11nm1i3Jfl1bl-lli 'U1-.lnflum h-m1'l! 
q 

el1,111£.J"11-1 L1£.Ju1J1u1-.1<i1::L~£.Ju 1iL~ui1£.J~elm1~1 L uum1"llel-.11m-.1m1 L del-1,11n ii-.1u1.l1::mru1 um1 

.., • I ,;, .J' 
W~'l,l,1'l!3J'l!'U LLfl ::~ LLfl ~"ll111Wu1::'l!1'l!'UL W3J"1n"ll'U 

q 'U q 

..1 1" ... ...i • "1 ... "ll"ll el-.11nu11'Yln Vl'l!::fl elm1m 11 L3J el ~,u VI m 1-1 L 1£.Ju • 

3.2 ~a TI17t11nv~113J~{PI L ~'M,'il el'1~111J1'M, l 'Mi~ll~'M,~ij~ el r~7'1 TI17 • 
,s .., = .I ...I .., ,al 1 "' 

~fln71fllnbl-1'Ylill'U'1<il"llel-.lu1::'l!1'l!'U L3Jel1'U'Yl 16-31 Wt')bl-111'13.J 2564 <i1£.Jn71Ln1J 

LL1J1J~el1J'11:IJ LL'1::i3J111bl-llin~3JU1::'l!1mi1elci1-.11iLLri 1.l1::'l!1'l!U1U'l!3J'l!'U 'V\3..1 4 1J1'U1-.l<il::L~£.J1,l, 113..1 
• q 'U 

,hmui1 el ci1-1 240 i1 elci1-.1 LLfl::ii ~flm1finbl-1i-1LL~~-.11 u (m~~'Mi1n) 

3.2.1 em n,7&1171,111 el'1U7:::~,~" l 'Mi~ll~" \'iaJ 4 U1'Mi'l'1@1:::L~ £1'Mi~1m1n~11.l1i . .. . 
Q.,,~ .J .cl 

<il-.lU (@1171\l't'l 2 -77U't11-4 Lrn:::111~~'Mi1n) .. 
(1) 1Jell16ltr11iJ .. 

LWill'V\ru-.lmnni1LWill'l!1£.J 1~£.Jiii<i1~1'ULU'ULWill'V\lli-.l1el£.Jfl:: 50.8 LLfl::LWill'l!1£.J1el£.Jfl:: 49.2 ~1u1V1ruelci 
QI QI QI qJ 

1w1h-.1el1£.Jmnni1 60 n ~~LU'U1el£.Jfl:: 32.1 1el-.l3J1elci1w1h-.lel1£.J 41-50 n '1!1-.lel1£.J 51-60 n '1!1-.lel1£.J 
q qJ q q q 

31-40 n Lrn::'ll1-.1el1£.J 20-30 n <;113..1~1iu • 

1.l1::n3..1finN1 ~~Ltlufel£.Jfl:: 53.3 1el-.lfl-.lm ~el ,1um1finbl-11::irnr!i£.J3Jfinbl-1<ilelWiu ,1um1finbl-11::iu 
r-- ' 

3J!i£.J" ~n bl-1 <i1 el uu '11 £.J/u1'l!. ,i u m1~n bl-11::iu 1.l1ty ty1 <i11 13..l1iL1£.JuV1 u..i~el LLfl::,iu m1fin bl-11::iu 

elU1.l1ruru1/1.l1~. <i113J~1iu . ., ., 
" Q.,, ~ t,, a.., Q.,, d 

• TI17'Mi1JTI el ~1G'f'Mi1 ~ <i1 ellJ LL1J1J~el1J m 3J'Yl-.l'V\ 3J~'U1J U eli111~'U1W'Yl!i 
'U • 

fmrn:: 18.3 <i113J~1iu 
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t-H'lnT'iITT7'lslffl1l.J~'ilL~'l-l'JJEl~lh::'1!1'1! \4~~G1€l 

1m~m7L'VliiEl~Ld-iiu!l\llITT'Vlff'i7l.JL~eln17riflaTI~'llfl~i-i1~i.iu~1u,hn<ii 1.11!.J .Lfl fl!l\4a\111fl'ii.. 1h ~~1il 2564 
' ' 

• '1TI1\,l,1l1Vihu;l''i1 L~il'I.ULa :::i1"1'1-u13J1~ n t "~ f1 L~el" ~ ~ eJ u 
'II 

LL1J1J~eJ1JmaJi1u1 vmJ-i1'V'l'll'1meJu~f1~~Lilu f m.rn :: 51.3 1eJ.JGl.J mLiluLil1-tfl t,'Ult,'LLGl::t,'m-nn 1 umeJu~f1 
u . 'II 

f Dtrn:: 48.8 maJ~1ciu 1~t1iit,'m-nn11-tff'HJu~f1,11u1u 4-6 ~umn~t,'~ ~~LilufeJt1Gl:: 52.5 1eJ.JGl.Jmii 
q 

,11u11-tt,'m-nn1umeJu~f1,11mu 1-3 ~u LLGl::ii,111-t11-tt,'m-nn1umeJu~f1 7-10 ~u ~1aJ~1iu ,-_ 

• 11ihhm1rle1A't1 ~~ eJ1JLL1J1Jt,'eJ1Jm aJtr.J'V'laJ i,iij nii ~, L u1 Lilu~wi.J'V'l1i,i 
.. 'II 'II 

• LL Vi€1'1Yl'ifitl1TI'i~'1LL 1@la el3JVi~elLL \-Ui'1t1el'1 Lrl t11rla1iiy L \,l,'iAii 3 

fllaL3J@l'i'iel1Ji\,l,rl'1f3J'1f\,I, ~~ellJLLlJ1Jt,'e)1Jfl13Jff1U1mufeJt1Gl:: 77.9 ~ellJ111uf~ii 3 nLGlL3Jm1DlJvfu~ 
• 'II u 

°lfaJ°lfU 'V'l~eJ 1nifL~ t1.Jii'Y1fvm1mli1'1aJ°lf1~ ~'1 Lni,itf eJaJLLGl::Lm ~.J'Yl eJ.JL ~ t11~~1r1ru LiLLri 1m1rut,'m1-t~ Dn 
' u 

°111.JL~eln Y·n ::li1111i,ieJt1~un1 ~1Unt,''16JJ11~11i113J LLGl::felt1Gl:: 22.1 ~ellJ11LaJiiLL'V'l~'1'Y11YW1m~.JLL1i,itf eJ3J 
q 'II 

LLGl :: LL'V'l~'1'Ylel'1L~tl1~~1f1qJ Liluiu 
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~lilmi-ih-n.m11J~<;1 Lv;wJJ ei~1.h:'lf1'lfi.~i'.ic,i ei 

1m~m7L'Vliiel~Ld~t.!l<;IITT'V\n77lJ Lvi!ln1'l"ri!lffTI~'ll!l~oi1~-xi.ff1W~111<;11.11U.Lfl fl!l\iff<;l7fl'it. 1.h:"\l1u 2564 
' ' 

n 2564 

"1!1£J 

El1 £J 20-30 U 
' 

El1 £J 31 -40 U 
' 

El1£J 41-50 U 
' 

El1£J 51 -60 U 
' 

El1£Jtnnn11 60 U 
' 

,-~i11n1,-~n~1 

1h::m..1~n~1 

..., .. .., 
llli£Jllf'ln~1c;i EJ'l,l,(j]'l,I, 

., 
'llelll~ .. 

:IJ1i£Jll~n~1c;i01,1,uc11£J/ U1"1! . 

El'l,l,U1 ru ru1/u1~. ' ., ., 

ff-1n 11u 1 ruru1 c;i1 
'IJ ., ., 

Y-l'Yl li 
' 

d 
El '1,1, 6) 

.., d 
'V\'1,1,1'Yl 7 / 22 

118 49.2 
,-_ ~ 

122 50.8 

17 7.1 

45 18.8 

55 22.9 

46 19.2 

77 32.1 

128 53.3 

52 21.7 

28 11 .7 

2 0.8 

19 ;z 9 

0 0.0 

11 4.6 

240 100.0 

0 0.0 

0 0.0 

0 0.0 

50 20.8 

146 60.8 

44 18.3 

0 0.0 



1-rnm1,hn'ilm111fi~L;;;w11e1~1.h::'1!1'l!u.~ii~e1 

1m~n7'lL'Vliiel~Ld'iiu.!l~ITT'Vln77:lJL~!ln1'lfl!lla'Tl~'IJ!l~ii'1~iiu.li1u.,hn~ 1.11 !.J .Lfl fl!l\41a'~1mi'u. 1.h::~1il 2564 
' ' 

.., ~rnnTH111'HI (N = 240) 
1.1e11Ja .. 0 .., 

v1'Mi'l'Mi 1e1t1a::: 

tHl1'Mifl1Vit 'Mi~f'l L~el'Mi 

- ., " ., 
'V\1'V\U7 '11ellffl11 123 51.3 

- fi,n1 1 ~/~3J1':nn 1 umeJ1Jflf1 117 48.8 
'IJ 

~1'Mi'l'Mia1J1~nt'Mi~1e1u~f, 

- 1-3 fl U 95 39.6 

- 4-6 fl U 126 ,52..5 -
- 7-10 flU 19 7.9 

- mn n 11 10 flU 0 0.0 
... 0 

n1Ja1t'Mi1 .. 
., ., 

240 100.0 - ,1,1 V11~mn 

" """" 0 0.0 - t.17 £J 3J7,:n n'Ylel u 
.. 0 0.0 - 117flel ~7U 

.. 0 0.0 - 117 fl L'V\ U el 

- mfl m n,:i 0 0.0 

., 0 0.0 - 117fl~::1 Uelel n 

- mflhi 0 0.0 

,,i ' ' U - eJU ~ L°lf '\.t <i17'1 1 :: L'Yli'I 0 0.0 

,=:ti, Q.; Q.; .d i,, ' ... 
n1mt11 t11J1v1 nv'1'Vi'llPI el'Mi a1 m~1.1 e1'1n11t11 tin'Mi • 

r--

- 3J7'V\7'17WYi7 0 0.0 

- ET1 £.1 ~1ll i mf,1n~ 0 0.0 

- EJ7 £.1~7 3J f11' el 1J fl11 0 0.0 

,,i 0 0.0 - el'\.t~ 

t'Mif~ii 3 TilaL3J~"j t'M,'1$3J'l$'M,'Vi~eltnaLAt1'1i:it1-i'Vit11n1i'1LL'llP!aelaJ • 
'Vi~ elLL 'Vi~'1rl el'1 L rl t1,rli.i1ity'Vl~el laj 

- L3-iii 53 22.1 

.. 187 77.9 - 3J 

r - .....-._. 
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r-rn m -i~171-;im11J~~ L~U'lle1 ~1.h: 'lf1'Jfu~ii ~e1 

1m~n1'iL'lliiel~ LL'l~'l,l el !/1ITT'llff'l'i1JL~el n1'iri !lHTI~'ll el~'.11~'-l'l,li,u si1n!/11.11tJ.Lfl flel'l,IHC/11fl'iu 1.h:si1il 2564 
' ' 

• a mH\LtnTiO el A'Hh'.lit~" ~'ii el1JLL1J1J Hel1J m :iJ~Tl,l, 1 vrnlwui1 f rnyru,::; 
'lJ ., 

nTlnelff'iel,'.l~~ULUU'lJel,'.l<i\'l,l,Lel'1LLfl:::melrn1f1 ~<i\LUwfarrn::: 97.9 "iel'1fl'1"1LUU~L'Jf1 Llfl:::n7"i'Yl7nu1m1L" 
'lJ 

L;r.1'11L'lf11 Uff<i\~1U~Lr\1nu;i el~'il Lilwi'mrn::: 0.4 LLfl:::3u ') ;ielL"ii~'Yl1n7"inULUU'lJel'1<i\Ulel'11elr.Jfl ::: 0.4 
0 .., 

'i11:1Jfl1'i11J 

LU '1,1, v-l el1J1U 'V\1 el LL" 1J1U ,r nL1rJ u/,! n ~n 1Y1 'JJ1"i1°lf n1"iLLfl :::f~i H1'V\ n ,I 11'1'11'1,1, <i\1 :IJ ~1 iu ~ 'ii el 1J 
"' 'lJ 

uu u HelU m :iJ ~1u 1 'VI nlL" ii el7~W"iel'1'VI 1el el7~w LH1:iJ 11 r.1 Li,11 n n111h:::n el u el1~w ~1u 1 'VI nJ 'ii el ui1 ii ., ., 

L~r.l,'.IW elLLfl ::: L'V\~ mnu LLfl:::~1u1'VlnlL"iiunm1,11nm11h:::nel1J el1~W ~'i!LUU1el £.Isl::: 89.6 ~L'V\~ el1elr.Jfl::: ., ., 

10.41.h:::H1JUUJ'V\11un111.h ::: nel1Jel1~W ~'1Utll'V\1~1U1'VlnlLiLLfl h'1"i ::: 1J1'il Lf'l"i'.IY~n,1L"~ 
QI QI QI ""' 

c:: ,.•1 "" g,, tJ .... 

• nT'Hv'UlJ1 ULLa:::11 el3JGIIPl1il,L'f'lln1Vi ~'ii el1JLL1J1J Hel1J{l1:IJ"ieJ.rJ fl ::: ·· 29.6 
~ • 'lJ 

!"I .,I ' "'.'I' 1 1 .,I .f'I 1 .., ' .,I V) ., , 1 .,I d 
'ilel1J11°111'1 U'Y1~1U"1:IJU{l!'Vl1'!'ll111W 'ilr.J "i'1'Y1lu'l,l, UH<i\H1Umn'Y1'!'il ~<i\LLn "i'1'Y1m,11nH1L'V\~elU') 

L'Jf'l,l, hmh:::-;(l1i1'ii1'1 ') ~'i!LUU1elr.Jfl ::: 38.0 "iel'1fl'1m;iel hrnfir.11n1J'Vl/'i11/~'l,l, h'1L'JJ'V\1'ii/hm:::uum.,:,L~'l,l, 
'lJ 

'V\1£.lh hm:::uun~1mdel hm:::1J1J'Y11'1L~Uel1'V\1"iff'il~1ULY11flUh'1i'.11'Vl'it'MJJiiLLvr ~1J1iL'Vl~'Y11'1!1UU1u 

ff'il~1u~Lr\1nuelu1im'i!,11nm11.h:::nel1Jel1~w 'il1:1J~1iu ~'1H7L'Vl'il~1u1'Vlnlfmrn::: 39.0 ;iel hmh:::-;(l1i1 
q q q QI 

"iel'1fl'1"1Ln'il,17nel1£.ILLfl:::n"i"i:1Jvrulf H111Wel1n1'1 Liluiu inm1fn1Y1Ldmn'ilm"iL~1J1'.hr.1 ~1u1'Vlru.,' • • .., .., "'1 a.., a.., ,J ff' .At. ,,=I A' - a.., 

"iel £.Isl ::: 35.5 "in'.IY1'Y1 "i'1W r.111J1fl"i~ "iel'1fl'1:IJ1"inlY1'Y1'1Ur.11J"in1"iH1li1"inl,H'lJ'V\"iel"iW. H'il . 'l!elr.11nULel'1 "in'.IY1 
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';J1nLVli'.lel.JLL1~"l!tJ"l!UL<;J11JtJ1n~~~L<;JLLn m1,1,111V1el1n1~ n11fltJU11iltJ L~t.1'111Jn1U ~UU~1 m1tJ • • • 
i u~:: L 'n elU LLiil :: LLVI ~--iii, mu.mV1ii1 <;11tJ~1<;11J 1::iu ~iilm::'Y11J<;11U~.J LL1~tf eltJ~m,11mV1i'.l el.J Ld1 utu~ • 
~1u 1 VI nJ e:i rJ1 u 1:: irnXe:i t.1 LLiil ::1hun iil1.J 

., 'U 

• "11tJ1 <;1Tifl'11 iil L1el.J~iilm:: 'Y11J 

~--1Ln~tf e:im1n 1m-1m1 

LLt.1mtl ui1w;h--1 ~ i--id 

2 . mu.m'V'lel1n1~ L<;JLLn • 
~Uiil :: elel.J f11U LelL~t.l • 

4 . L~ t.1 '111Jn1U 

" " 
5 . LLV1~--1 u 1 /mu.mV1u1 • 

67.90 

90.9 

37.7 

77.9 

70.1 

83.1 

61 .0 

32.10 

9.1 7.8 

62.3 40.3 

22 .1 19.5 

29.9 20.8 

16.9 11.7 

39.0 27.3 

111,.hri 16 122 

1.3 

15.6 2.6 

2.6 

7.8 1.3 

5.2 

10.4 1.3 

' ... 
3J1TI'YH'f~ • 

3.9 



mim11hn,im11J~~ L-iiu'l!eMth~'lf1'Jfu~i'.i~e1 

1~1~ m 1m i'.i e1~Ld~ 'U.el ~ ITT1-lm11JLvie1m1ri e1~Tl~'JJel~'li1~'1iua1w~1n~ 1 .11tJ .L~ ~e)'U,~~-rmi'u 1h~~1i1 2564 . ' 

32.1% 

67.9% 

■ tif ui:.tf!m::'r'lu 

70.0% 

60.0% 

50.0% 

40.0% 

30.0% 

20.0% 

10.0% 

--------·fi'2:;3'¼...---------------------------

flm111Wtl1n1f'I fl 3J U1 fl 3J . 

1tl~ 3 LLA!ihl1eJ t.1fl ::°ll eJ-H-.JLifrnrnm::'Ylui-i LL1WI i el~ LLfl ::l.J1:: L1l'Yl°ll eJ-J~flm::'Ylu 
~ ~ 

~1if rnnn 1m,1m1 u1::,htl 2564 
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~~m1R1-n,1m1 1.J ~c;iL~\l,'lleJ ~1.h : ,n'lf-i.~ii<lie1 

1m-~mn'Vlil e1 ~LL'i'iiu,~c;iITT'V\ m 11.J L'Vle1 m 1ri m,-fi~ 'll e1 ~i1~~u,~1u,hic;i 'i .11 rrn1 fl eJ u,ac;iffl i u, tlm 'hil 2564 

-
,nnnTn~·111~v-1u11~'ileJ1JLL1Jrnn1rnn:w1im1:w~'ilL~¼t:-1~~~1nm1~1Lu¼Lm-rn11 

'IJ 

1.imi iim1tlfmb'1~11i11rntl1m11wn:w,m ii'1utl1::mrn1¼m'll-f'nl¼1'll':IJ'll'¼LvJ:wmni1¼ L\111"N;jn~~i1¼ 
ci \I q , al.9 ., 1 ..,,.i ,,l'..,,..,1 .,I o "-' 

~1"1'1'11'1,1, w1pJ'l1'1,1, LL~:: LL~::'il1'\,l,el'\,l,6) L'll''\,I, •1rn1~~nel~1"1'1 '1,1,1"1"1'Yl~n~'1 'il1:IJ~1'i11J 

t:-1~ L~tl 1 ¼m1~1 Lil,¼ 1m'1 m1 1.iLLn t:-1~m::'Ylui1¼~¼~:: e:i eJ'1 Li¼ m-imw1 :IJ¼1'1 :1.1-n1 
q 

'll''il L~tlV\1 ti ~11"1~1"~'il'JJ'il1"1:IJ.J'11"tl L ¼'ll':IJ'Jl''l,l,L vJ:wmni1¼L~tl'1~ eln11"LT1'il el1J1i L V\'il t:-J~m::'Y11Ji1¼n11" 
q q q q 

' " " Q., a .., a , o o o a., 

~'1,1,~:: L'Ylel'\,I, 'il1'\,l,L~tl'11"1Jn1'1,1, LLV\~'1'1,1,1LL~::'1rn111'Y·m1 'il1:IJ~1'i11J 
q 

m1:1.1~'ilL ~¼~e:im1~1L U¼Lm'1m1tl1::'l11'll'¼i'e:i t1~:: 46.3 L ifoi1m1um1~1 Lu¼ 

1m'1m1" fe:it1~ :: 37.9 L~¼i1mL~iim1:wi'ilnn'11~t:-1~m::'Y1u~1'16J fe:it1~:: 0.8 LllL-ifoi1m1um1~1Lu¼ 

1m'1m1" LL~ ::i'e:it1~ :: 15.0 LllLL~'il'1m1:1J~'ilL~¼ 

.., 
'lleJaJa .. 

2. em LihJ'lleJ'1nTl~1L"'M>l~1"'1nTl 

L~t1'11"1Jn1'1,1, 

,--_ .... .. ~ 
27.2 

9.3 

28.9 

33.8 

0.8 

13.2 

44.4 
~ ... 

~'1,1,~:: L'Ylel'\,I, 2.1 
f---------v t.,.--------------------,------------i 

m 11iu1 / LLV\~'1U1 2.7 

46.3 
r-- ... --......... 

37.9 

0.8 

15.0 

mhn 18122 



r-rnnTl~1n,im1iifi<11L~w11a~1.h ::'lf1'l!"U.~i'Jciia 

1m~m-m~i'J!l~LL7~'U.!l'11ITT'l'ln'l"'l"iJLvl!lm 'l"rimr n ~'ll !l~-.i1~-.i'U.ff1"U..i1n<11 1.11!.I.Lfi f1!l'U.ff"17f1i"U. 1.h ::.i1~ 2564 
' ' 

0., I 'i° 
(7) 'llelU1\,l,elU\,l,t@leH~'i'1TI1'i 

~~Hl1JLL1J1Jt,'e)1Jt)13J '1.h::ne:iui1t.1 ~'U,1°1!3.J"J!'l,I, ~-u,1vtu~aeJUL'V\ 'Vlit1t.1'11'1,1,11°l!ffl;-LLG'l:: 
cu cu q cu 

"l!11u1u 1 U°l!3J°l!U 'VI~ 4 u1u1-1c;i::L~t.1u Lc;ii.i,imt,'umm::~ e:i 1m-1nT1t,'1m1t1t,'1"ULii-1d 
q 'IJ q 

1. mc;,1m1tic;ii:rnm::'Ylui1u~uti::e:ie:i-1 Limi 1i11c;iJ1ri1,1,u1~muvn::Lium-11w1rn"l!u 
q q q 

LL ti:: 1 i1riu11'Yln'Ylniu lZ-11t1°ll e:i-11m-1 m1Le:i-1 LLti::1t1°1J e:i-1 tin i1~m.ff e:i~u Y11m1il~~ti 3.Jm::u::ri e:iue:i e:im:nn 
q q cu q 

..f.d1 :!, !"I.., 
'V-lU'Yl m-1m1'Ylnm-1 Luuc;iu 

q 

2. mmm1ti~i:rnm::'Ylui1u~3..1u1~3J LiLLri 1i1riu11'Yln°lle:i-11m-1m'Vl~nL~t.1-1n111i' 
q 

Lium-11U"J!3J"J!'l,I, 1~t.11'Vl1u1i'Li'l,l,t1'1,1,'l,l,L~t.1'1djeJ'1LL'Yl'l,I, 'V\1niim1mhLU'l,l,'ile)'1~1'1,1,"J!3J"J!'l,l,1iti~m13JL11LLti:: 
q . q 

..,,d O 
.., "'1 ..f.d1"" !"I.., °lllJ°lleJt.11'11::3..1~1::1'1 ~t.lLU'V-l1::'V-lU'Yl 1'1L1t.1'1,1, Lu'l,l,'il'l,I, 

3. mmm1ti~i:rnm::'Ylui1u~uu~1 LiLLri 1riu11'Yln'YlniulZ-11t1°1Je:i-11m-1m1Le:i-1 LLti:: 
q q 

..,.d ..r ... • il · ..f.d1 ::-1t1°1Je:i-1tinm'Ylm61Je:i'V\u'Y11m1 ~~ti3Jm::u::ne:iue:ie:im:nn'V-lU'Yl m-1m1'Ylnm-1 
'IJ q q 

4 . ']Je)Lt,''l,l,e)LL'l,l,::5u ') LiLLri 1iiin11utiniuLaJ'Yl~LL'Yl'l,I, 1i~LLG'lt,'°1J111'V-l LLti::i:,rnm::'YllJ 
'IJ 'IJ q 

~_, LL 1~ i e:i3..1c;,13..1mmm1~ri1'VI u~ L 1 e:i tl1-1 L~1-1~f~ 

I"' - .. """"" 
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i-rnnTnhn,m1i.J~~L~WJJ !l~1h:'l!1'l!u~ihi!l 

1m~m1"L'lliiel~LL7~U!l'11ITT'lln-l1"i.JL-'A!lnTlfl!ltl"TI~'llel~i1~iu ~1u~1n~ 'i.11tJ.Lfl fl!lUtl"'117Wiu 1.h:~1il 2564 . . 
3.3 '1'itJ ~rnnTH11'iTilfl113J~(;l L~~<Jie1 f fl1\m1'i1.h·::,11tl 2564 

' 
~1tl~-rnm1,hn,i'Ylii1\.l,'1~°ll el-l°lfll°lfl-l,J-.:, 1 \.l,H1'1-1,1.h::,r1,rl-l,lZ'/lt1 ~"U.1°1fll°lfl-l, LLfl::~-u,11 \.I, 

• q 'U • 'U 

il-1, ~ el ell-I, 1 'V\1V-n.J11ff1\.I, l Vi qj L ~\.l,i1 £.l'il eln71<ii1 L 'U \.I, L'11-l n71 LLfl::lJ1-l ff1\.l,L ~\.l,i1 £.ILL'il EJ-.1'1-l iim1l!1'il n fl-.11 fl 

..i ~ .., d A .r 1 .., . 'I 1 1 .., ... d .., 1 
L1el-l1--rnm::l'11J~-.1LL1'ilflelll'Y1Ln'il'lm 'ilt.lLU'V-l1::m\.l,H\.l,fl::elel,l LLfl::n71'1ll\.l,1'1ll 'ilt.l V.ViflnLflt.l,lL~\.l,l'l1,l \.I, 

q 

1.., .., d "' d .'I' ..,. , .., .., ., ~ 1 " .., ~ J' d 
°lfl)°lfl-1, LLfl:: °lfL~\.l,l'11,ltl\.l,l-l,Lfl£.l-lLllel-lLLl'l\.l, "l!-lu,J,J1Jl-l,nel~11,lLLfl1L~1,JLLfl::Lu'il °lf,11\.l,LLfl1 l'l,l\.l,L\.l,el,l,J1n 

q • 

il-l,~<;i1u fl'Yl1 ~1 t.1 fl1 'il ii ~tl1::n ellJ m1L v. ij el-l Ll1~\.l,el'il ~1v. m1l! L ~ eln11ri el ~f1-.1v. fl1 t.111 t.1 m1,i::iim1 
'U q 

v.11el LLfl::11 m 'hVi '1-1,'il LL \.I, 1Y11,11 '1-1,n71L~11::1,1 ~ flm::l'lu i-.:i LL 1 'il tf ell! 11 mf,1m1LLn"bif qiv.11 iLU\.I, 1tl1 \.I, 

ri iilm,1 L~t.11n\.l, L'il t.11 i'lfll'lm 1iiiH1'1-1,11ll L ~el~f1-.1m1wf,1~\.l,l l-l,°lfll°lfl-l,CJ1el 11.l 
q q 

mi 3J L'UTVi 3J1 ti • 
1. ~'U.1°1flJ°lfl-l, 

'U • 

" • 1 .f d , '1 2 . ~l-1,1 \.l,l'-ll-1,l'lelel\.l, bV.1 1 - Lifai1t.1num1<ii1L'U\.l,Lf11,ln111c;inn-l1flL~el,l 
'IJ 

~l-1,fl::el el,l 
q 

3. v.ii.1t.1,11m1,rm1 1 - L~\.l,i1t.1n1Jm1<ii1LU\.l,L'11,ln111'ilnnnflL~el,l 

~l-1,fl::elel,l 
q 

I ... CV ,d 

4 . °lflJ°lfl-1, Vil! 4 1J1l-l,1,l'il:: L'1£.ll-l, 240 
• 'U 

' 
;-.1LL1'iltfell! 'lelt.lfl:: 37.9 

- 13-JLrn'il-.1'111ll~'ilL~\.I, 'lelt.lfl :: 0 .8 

-13-JL~\.l,i1£J 'lelt.lfl :: 15.0 

245 

,., d 
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r -- .....,..IP" 

e.J~n1 'l"~Wl,Jfl113J~c;iL-liU'llel~ 1.h :'J!1'l!U~i:i<ii ei 

1m ~n1'l"L'Vl i fo~LL'i~U~<;iITT'V\n'l"'l"!J Lvieim'l"riel fl'TI~'ll el ~'\11~'i'u~1u ~1nc;i "i.11 rrn1 fie)\.tff <;]'!fl i 'l-4 1.h:~1il 2564 

4. LU~tl1Ht1 tl'l.HH'in1'H11,.1\1~113J~~L ~'M, 

L -di1J .J,11 n 1fl1 '1 m1'Yl1 m ~ 1J '1 Ldiht 1J '11 ff1 'V\ m11J 'lfil.'11~ uu u (L v11J 1J '11 ff1'V\ m11J ri 1J Hf1.J) 
q 'U q 

°lJ 1J '1 i 1 '1 i 'U ~1 'U ,11 fl~ 1 .11 £J. Lfl fl 1J 'U ff '11 f fl iu U 1:: '1'11 'U 'LI '111 30736/16293 ( '11°ll 1J ~ 2/2540) li f U 
q 

u1::'Yl1'U'IJ'111L~ 1J1'U~ 28 H'1Vi1fl1! 2560 LLfl::U 2563 LU~~1 L il.um11 'U~1'U°lJ1).J h.J 1~~'U 

n11LU1£J1JL rh.1um11J1'1lnfl.J1fl L~1).Jr-Jflm::'YlU~'1 LL1~i 1)1J~1n 1m.Jn11 1::'V\11.JU 2563-

2 5 6 4 w u 11 "l! :IJ "l! 'U ii "111! 1 '11 n fl '11 fl L ~ 1) '1 r-J fl m:: 'Yl u ~ '1 LL 1 '11 i 1) 1),)1 n 1 fl 1 '1 m 1 LL 'U 11 u" fl '11 fl '1 LL fl :: L ~ 1) 
q 

LU1£JU L Yi £JU ~fl m::'YlU~.J LL 1~ i 1J:1Ji1'Ultl1'1 ') wui1 ~flm::'YlU~.J LL 1i,ii 1)1J~"l!1J"l!'U 1ifufl ~ fl.J Lf11JU'Ylmi1-u 
q q 

£Jm 1-ui1-uLL'V\~-nt11mu.mwJ:1 ff1 L'V\'11L-di1J.J,11n"l!:1J"l!'UL ~ui1m1LU'11'1'11 L'V\~1J.JLd iim1i~ 13T'Yl1fl1 £Jth '1'11 
q q q 

1iLiii,iuruVi1u~mruJ:1~wi!1J£Jfl.J LLfl::Uru'V\111mLi.J1-uu1.J-1l'u ~.J'Yl1.J 1m.Jm1m1'Yl1m1u1::"l!1im.fuf 
QJ QJ , ' 

LLfl::tLL,J.J°lJ 1) L 'Y],l,J~.J°ll 1).J ~fl m::'YlU i.Jn~111 i flU"l!lJ"l!'U 1ifu'Yl11Ultl 1) 11.J 
q 

m1LU1£J1JL Yi £JU ff1U ~flm1~111,1m111~i,i L ~'U°ll 1J.J"l!1J"l!'U1t11J 1m.Jm1 1::Vii1.Ju 2 56 3-
q q 

2564 w ui1"l!1J"l!'UL ~ ui1 £J flum1~1 L il.u 1m.J m1L v:/" m n-il'u LL!tl tJ.J fl.J ii m1111i,i n fl-'11 fl L~1J.J r-Jfl m::'Ylu 
q . 

~.JLL1~i1J1J ~Lni,1,11nm1~1L iiu1m.Jm1 ~1-um1LLff'11.Jm11Jl~L ~ui1 £J iiLL-u11 U1lfl~fl.J 

... g,; 

i:.rn ff'i:t:'t11H'hrn 'J !PHH) 3J 

= .., d 
• m1111i,inn.J1flL11J.Jr-Jflm::'Ylu 

"' 

~'1LL1'1li 1J1J,J1fi 1m.Jn11 

LL£JnLU'Ui1'Ultl1'1 ') i.Jd 

2. "rum w 1J1 m v'I 1iLL ri 
q 

~ufl::1J1J.J fl1'U 1mifo 
q 

3 . ~uu~1 .. 
4. rn £J .J 1U mu 

" " 
5. LLVi ~ .J it 1 / fl rum wit 1 

q 

6. ":IJ'U1fl1! 

~'J13J~IPIL ~'M,@i el l~1'1 TIT'i 

., 
L 'V\'U'111 £J 

L ~'Ui1 £JLL1t1iim1:1J1'1lfifl'11fl 1-u 

i1'Ultl1'1 ') L'l!'U ~'Ufl::1J1J'1 
q 

l~L~'Ui1£J 

l~LLff'11'1fl11:IJ~'11L ~'U 

ti 2563 ti 2564 

36.7 32 .1 

10.2 9.1 

70.5 62.3 

27.3 22.1 

36.4 29.9 

10.2 16.9 

46.6 39.0 

i:.rnm1i111,~ (faun:::) 

ti 2563 ti 2564 

32.1 46.3 

45.8 37.9 

6.7 0.8 

15.4 15.0 

'Vlthri 21122 
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\Jl1';i1~ e.Ji.'ln1';iih';i~ A 11 :U A 111 L i1'U'tlel~'lh::'t11'tl\Jnii:u L U1\.1:U1 V • 
bA';i~n1';i'L i-,i'.iei~ Ld~'Uei via1i-,n';i';i:U'tlil111~'U\J'U \J';i::'Vl1'U\J\Jl';i'Li.'l'tl~ 2a2ov16389 

• 'IJ 

\11~\1'U~1'U'11n111 1.11v.LA F1e1'Ua1J1½'At'Ul~e1,i i-,1i 4 ~1ur;1vha1vr;11111 e111J1mL1iae1111 i~i-,1111mn 
• ~ 'IJ 

' ., d 
';i::\.111~':l'U'VI 16-31 VU]'lifl1Fl:U 2564 

I ,d II OJ QI 

\.1:U'VI 4 \J1'U1~\Jl::LFIV'U 
'IJ 

N = 240 

1.1 L'WA 

( 1) 'll1tl 118 49.2 

122 50.8 

';j'J:IJ 240 100.0 

1.2 el1~ (u) 

(1) el1tl 20-30 u , 17 7.1 

(2) el1tl 31-40 U 
' 

45 18.8 

(3) el1 tl 41 -50 U 
' 

55 22.9 

(4) el1tl 51-60 U 
' 

46 19.2 

(5) enm.nnn11 60 u • 77 32.1 

n:u 240 100.0 

128 53.3 

(2) :1Jut1ii~n~1\?18'U \l1'U 52 21.7 

28 11.7 

(4) B'U'tfauun/th '1 . ' ., ., 2 0.8 

19 7.9 

0 0.0 

11 4.6 

';j'J:IJ 240 100.0 

(1) 'YfVlD 
' 

240 100.0 

0 0.0 

0 0.0 

0 0.0 

';j'J:IJ 240 100.0 

1.5 am'Um"Wa:u';ia 

(1) fa~ 50 20.8 

(2) £1i]j£1 146 60.8 

44 18.3 

0 0.0 

';j'J:IJ 240 100.0 

., .,j 
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1J11,-1-3 ~rnn,,-~1,-'1 fl 1111~ ~ L i1'U'tle>-3'1.h::'t111J'Umi11 L u1vtm v • 
1fl ,--3n1,-Lvtije>-3Ld~'Ue>1J1a1vtn,-,-11,iil~i1'U'I.J'U ,J,-::V11'Uu1J1,-L6'1'tl~ 2820V16389 . ., 

1,11-31,1'U~1'Ulii1n~ 1 .11v.LA fl e>'Ua!Jli'Aoff'Ui-3mi 'VI~ 4 i1u6'1vha1v6'11~ ei1LnmL~ae>~ i -3'V11~1J11n . ., ., 
' ., d 

,-::'Vl11-31'U'VI 16-31 'VHl~fl1fl11 2564 

N = 240 

1.6 am'Ufl1-wl'UA-r1t~e>'U 

123 51.3 

117 48.8 

240 100.0 

(1) 1-3 AtJ 95 39.6 

(2) 4-6 AtJ 126 52.5 

(3) 7-10 AtJ 19 7.9 

(4) 111nn11 10 fltJ 0 0.0 

240 100.0 

1.8 fl ihhL'U1 ., 
240 100.0 

..., ,,I.al 
(2) l:J11:J111'11f1Y1€JtJ 0 0.0 

- fl1fl~?l1\J 0 0.0 
... 

- fl1flLVltJ€J 0 0.0 

- fl1flf1'11'3 0 0.0 

- fl1fl1Jl:::1\J€l€Jf1 0 0.0 

0 0.0 
d ' ' . 1 - €)\J 1 b 'IJ\J \111.:J u'rn b Yl\"1 0 0.0 

240 100.0 

(1) 111Vl1.:J 1\J'V11 0 0.0 

0 0.0 

0 0.0 

0 0.0 

,-111 0 0.0 

1.10 

(1) hl~ 53 22.1 

(2) ~ 187 77.9 

,-111 240 100.0 

..., d 
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i;i1'i1-:i~~n1'i~1'i'1A'l1:1.JAlilb~'L!"l.leNth~"!l1"!l'L!m111bu1'Vl111v • 
bA'i-:ln1'ib 'Vli'.leN bb ii1'L!ai;ia1'Vlm'i11"!lil1i1i1'L!tl'L! tl'i~'Vl1'Ll'U\;l'ib~"I.I~ 28202/16389 

• 'IJ 

~1-:i~'L!'s'i'J'L!'iil1nlil 1.11v.bA Ae>'L!ai;iiA-B''Lli-:ia~ 'Vltj 4 ~1u~vha1v~1\il e11Lflmb2.laeJlil i-:i'Vl1lilmn 
I ., d 
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., 

- 'Welt] 6 7.8 

- u1'Wnm.:i 1 1.3 

- l.11fl 0 0.0 
.,J 

0 0.0 - l.11fl'Vl6'!~ • 
113,J 77 100.0 

2. F1rumvrn1n1A l~bbri e'.J'l.16'1::e>e>~ A1'W 1mifo • • 
wiuu~nwnuifMfu 

- h J1~foe..11;1m:::'Vlu 29 37.7 
., 

31 40.3 - 'Wtlc.l 

- u1'Wnm.:i 12 15.6 

- l.11fl 2 2.6 
.,J 

3 3.9 - l.11fl'Vl6'!~ 
' 

,.13,J 77 100.0 

3. ~\J\J~'l 1~iuemm~numifu 

- h.J1~rue..11;1m::'Vlu 60 77.9 
., 

15 19.5 - 'Wtlc.l 

- u1'Wnm.:i 2 2.6 

- mn 0 0.0 
.,J 

0 0.0 - l.11 fl'Vl 6'!~ 
' 

,.13,J 77 100.0 

4. b~m11un1\J WiUN~nwnumifu 

- hi1~rue-rnm:::'Vlu 54 70.1 
., 

16 20.8 - 'Wtlc.l 

- u1'Wn1;11.:i 6 7.8 

- mn 1 1.3 
.,J 

0 0.0 - ii1fl'Vl6'!~ 
' 

,.13,J 77 100.0 
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\11-3\1'U~1'U~1n~ 1.11V.bfll fl e> 'Ua~fflli'Ul .:iav Vli.i 4 "11\J6'lvi1a1V"11~ e)11J'\elbbi.iaa~ '1-3Vi'l ~~, n . " " 
I ., d 

':i::Vi11-31'U'VI 16-31 VU)~fl1fl1J 2564 
- -

,d II Q,I q 

"' 
Vi\j'VI 4 \J1'U1-3~::bflV'U 

'lle:1116'1 
" N = 240 

., 
'HWfl:: 

' ' 5. bb'Vi~-3 'U1/f1Nfl1Vl'U1 Wi1Jt:Jgm1::numlffo • 
- 1ll1111.Yue.Jf!m::vn.J 64 83.1 

" - 'l.mv 9 11.7 
- 'U1'Uflfl1-:J 4 5.2 
- mn 0 0.0 

"' 0 - 111fl'Vl~li1 0.0 
' 

'i11J 77 100.0 
6. fll1J'U1 fl 1J wiut:Jg'ln'i:f'/1/Umlffo 

- 1llb111.Y'U e.Jflm::'Vl°LJ 47 61.0 
., 

- 'UelV 21 27.3 

- 'U1'Uflfl1-:J 8 10.4 
- 1)1fl 1 1.3 

"' 0 - 1)1fl'Vl~li1 0.0 
' 

'i11J 77 100.0 

4.3 vi1'UA~111 'Ufl1':i~1 bil'LI bfl':i-3fl1':i~::ria 1 \1bn~e.16'l~av1.:i l ':i 
(1) .. "'"" 140 27.2 bl211~~fl\lli1'U'U .. 
(2) ~~1-:J-:J1'U 1 'U'lll-J'll'U 

' 
48 9.3 

(3) i'.l-:iuu1::m ru 1 'Wfl11~11ll'U7'll1l'll'U117fl-U'U 149 28.9 
' 

(4) 1Jfl11'U.Y'IJ'U1-:J~1i571ru'Ub.fWl b'lj'U fl'U'U 1 W~1 u1::u1 174 33.8 
' " 

(5) B'U1 b'lj'U .gel1~1i1flel~~1-:J11A1flflfl-:J 
' " 

4 0.8 

':i11J 515 100.0 

4.4 vi1'UA ~111 'Ufl1':i~1 b il'LI bfl':i-3fl1':i~::ria 1 \1bfl~N6'lbaf!e>V1-3 l ':i 

(1) "' 44 13.2 b~V-:11'\Jfl'l'U 

(2) ~'Ufl::elel-:J 148 44.4 
' 

(3) 
., "' 7 2.1 ~'U~:: L '\llel'U 

(4) fl111 'tltl1/LL "1~-:JtJ1 9 2.7 

(5) L~'U'Vl7-:Jfl11flll'U7fll-J'1J111i1/L~vmv 
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71 21.3 

(6) B'U1 L'lj'U fl11'111'11(,l(i1-rr(,l L'U'Utif'U 54 16.2 

':i11J 333 100.0 

4.5 1~ va':itlVJ1'Ub i1'Ll~1Vn\Jfl1':i~1 b il'LI bfl':i-3fl1':ib Vi1ie),!1 bb 'i • 
i1'1Ja(,la1V1m':i11,,h::V11'1Ju(,l ':i 2a2ov16389 'lla.:i • 
\11,!1\1'U~1'U~1n~ 1.11V.bfl fle>'Ua~ffl'ti'U Vi'ie> li.i • 

(1) 
~ ., 

111 46.3 b"1'Ut,1'.W 

(2) d t.l IV di ~ tJ 

b "1'Ut,1'.W bb\,lfl-:11"1 L 1el-:Je.Jf! m::'Vl'\J -:J LL11i1flell-J 91 37.9 

(3) 1lJLih.1v11v 2 0.8 

(4) 1lJLb~t,]-:Jfl111JAli1L~'U 36 15.0 

':i11J wJ1vi 12112 240 100.0 
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lJ1~1f1n1'iU.c.J'Ufl11tl~tJ,J1~'1fl1"r'f~,'U~~t,j1'Ufl11l11b V!i'iel~"llel.:i'U~~i'ltJlJ;IJJ'U(,11 'VHJ ( Yl1V1a1.:i ) ~1 f1~ 1:::1J b 'Vl rl 'U rl 
' " ' 

m1~-u~ 5 1fi 1viEJi'iLYlr1ilr11firn,tl'Jn~.:ii1 

(1) L~ftUftn11tf~1,wau~~=~~eunu~u 

f\1'~ 1 'liLYlflilf"IU~ tlum,i.J~fl'W'tiL 'IJtl~L 1ruvi 'Wiiu. vra~tl1'tl'U1;\ 1 vrqjtJ~nru~'U~~L U'U~'U\J'U 

'Vl":i1El81Jtl1 W~ U.~::: hJilnTlfi~Lfl1:-:vi~ f11'l L "n L Ylfl'Ur1;j'11lJ1"H'l'UeJ.:if1'1Jfl1'lf1VIL"111:::V!'U1~'U rl1tlfl11~~'Vl1~f\1' llJ • • 
u. 'H"!l~-n11~:ant1ti'n1J1::nt1'1J~hJ 1'1fleJtlmclffi m 'Ufl1'I'Vl1~1WJ~'1Jl-n 1i~11 tl,nnfi":i":ilJ"!l1~ L'!l'U vh~'!J11 L 'U UJ .... 
"'fY1ui~ ~~t1n·a:aaua1mhu '1 ui'aflvi't.-n~1vr11t1unut1uw1f.i,.,7,H.fll'\;'Wijfl,111vr-u1u.a::fl1111a11'!lt1.:iW 

......... ,J • ., •• -- z.i• .. ... ..,. th:w,ru 1.5 11. L1fl~'1tlf1Wfll1111\'I~ ,::1mu 111. U1~1'\112Jf\'Urli!1Jf1Utl1L1W'WUYl\1111f-11111a1flL£lfl~IJ.fl~,lflVl1 

V11JB'Unu~1..11 utfiL 1wvir1~11~-u 1 i1vifl 1~iir11111"11~'llB~V111e1'Unu~hJ'l~1:J~tb:::mru 2 11. L 'Vlfliiflii'1~G'l~f11~ ~ 
• 

~ • w 78/106 
'jtJ'j£) -:i\l1'U1'UVl'U1 ............••..... 

cl~'U1lJ ........................... ......... .. .... . ,.,;_. ............. . . 

· (u1aitiv1 f'l1iJW'H~) :. 

twm,mia-ru111'U£1~i,~"1'JWl'U~hnt1 ~ .1 cU~- r1£l'U .. 
~ ~ 2)-\-s'1 ,; 
11JVI ................................... ............. . 

./ <T"r:-
a~tiil.J ......... ~--~-~ ........ ~ ---·-~---······· .. .... . 

. . -· ·_·_ · cu,anih lJM'TJ~) 

....II\! 1;::· ; 'J\. ·1 1"J~~fln1"J tniffl L£l ti 8 L~'U L8'U~LUEl7-:! ~~t\ca . 
CONSUL T.ti.NTS CO.,L TO. ~1Jia~fltm ,i111fl 
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(2) LVlflUfl~q1J',.,Lij,itl~nR'Uul (Plantation in Blasting Holes) 

'Vl'U1~1~ij~iiumJ ~'lJ111f\ fl111l~1Vl"n'Uhldi'U 60 8~f'l1 L'ttL'VlflUfl'Vl~U.J'S~LD~'llan . , 'IJ 

"t•"i ,., 'i u I .. .., .,. 
Wl'U lJ b~fln1''H~f!'Ub1cl~1 Lel1 Fl'HNL~1~U'UlllHHrn (Jack Hammer) b\l1~1V!'U"tlt.11~ lxlxl lJ 'HIL'U\91 

' 'IJ • 

LtlmJfalJ V1'1-:i~1m!utl1~u"1 rnh1 1'1lJ bb~1'U'1ft~'ULll n11cHrn~u1 'lJ'Vl'1lJ hw1i~'U tlcJFttin U.'1~ 
, I • " , , 

1YC~UJel'S~~~iB\Jtl1 1tEJtvh:i"Stwh:iV1q 5-10 lJ. n1111~u.mm~LU'ULL 'UtJ~L'Vl~EJlJ'Vl~eJLL'U'U~~\Jvi-u'tJa1~"Y1~ 

tliu,1'WWUJ L'fi'lJ LVl".i\h ~ LW~'1tLfl1 LthJ~'lJ a1V1i't1V."tlfila1J~'lJ L'!!'lJ f1'1L'1im LtJa~tJ1'Yl LW~~'lJ~nLLf\ Lth.J~'U 
V 11 1 , 

... '"" ,J ., 'LI! 
L>1flYflMq111;;me 1011uw 

(3) L11flUfln1nlln\J;L1w\nl1a1fl'Uiln\1qiJ1:LUtl (Slope Area Plantation) 

nTi t-&' L 'Vlflil fi'tfl1".i'lla n'U~ L 1ruvr,!1a1~tJenvia1l".i~Lu~~a-:i".i~1.:im".i'lla n'U~ L 1 wfo.:iV11~ 
I,• " , " 

J1 L~B~'11ne:i1'1~"t-1a 1 i-w1.1Mvi .11n1~i.Jan 'Wa11nrnL'1~f1 1L~'U 1~1.~ u~UJ~vi-nt1th1~ 1via 1 tlm1J~e:i"vrni11 
"I \J ID~ 'I 

(4) L11fllUflflLLt\\lflt\JJLLflfl (Covering) : Li4aaflf\111Ji°8'U'tl~MI.L~HI.Lf\~ a,in1'~'!!~~1~t1'lJ'Vl~8 
. . ' 

1'1fl hi Ll!fl~UJ L ~el"'11ml1 h,~~1' 11tl~ L 1UJ'ltl~'Y11~·J1 ~"'1u'Vla~'11fl 1 'lhttUJ~flli'U6~1'Vt1f\'Vlty1 t1 LlJ~tl 
' , 'r"· ' 

m:::~tJ w~t1V11"una~L'YIEJ 11~"!1-· 11L'Ylf'I LLa~'111l'1~ 1~'111;1LLa'\.J~L;m'Vl;a~thfl~iJLL~1Ei~'llint1~.:i~~1-u ~1a 
~ . . , ' 

Lian LLa'l 1'llil'J1HntJ'Vlifl~8n ~ct ,l1fln1'S tiL 'YlflUfltl'VitJ':hvn~tm~.:i 1'Yl '1~G'l~fl'Ylt~~h'U'1LL"'U 1~ 1~EJ hl~a-3 

n~fl'1U.~tJ 'Vl~e:ieJ1'1-ti,ein~t1,j1"m~ 

..i.... 

. J ; ~ , ; ' ' ' ' ; 

) . ., • .., 79/106 
TI.JW~~1'U1'UWJ1 .................. . 

A ,,/, >' :!,''([.,: 
"~'U1~ ........................... ........... ............... . 
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L 'VlflUflflLLil'YflqiJU~t\ 

(5) L'1ftUftm-atfL1Wawui~inl1 
L'Vf~UJ!liiiLL , ~a,nl1~~2.J 11~1fl11U. 'H~~~1flff'tl ~1fl'11il1'lm'1~W LL'Yl-!l~TUL'll11 'll1 'UL Yi~ 

I i II W 

I ~ ~ 1 
llJ81L UEJn L~'U'S ttH~-s1n '11111'SCl~..:Jvlvl'U1€Je)f)"1f) t Via Ll.J€lTI~,l'U,hV1t1vl'1vli1t1 t~ tit Via llJelm.iG'l11J1'l'Cl~-n!1 

~ ! · " , 

88fi,)1f)~'!j1~L~EJ L Via llJ8-iLtlEJn'1:::~-r ~~,J11 'UL~mJ 1 'iil'ULL ~-:il.l.'1~~UfM'iil'UL 'Vl~el"tl'U1~Li\niJviL~t11 zj,:imnm U'U 
h-r~-:i~-:h-:imJL'Ui'U~hl 51~(;l,ht,,i~~'U\Jln8n ,h~:wrr11,Jlu1Vi~-:ii1 L'Vi~UJt1i1u::LtlEJnLL~~-a1rJ11~8~1-:J~1vlL~1 

'IJ • 

a1iiihlnni.n'Uf111lJa'W11t'lil~t~ffll'l1il' ,l1a11JLA'UO~t 1 viaiiia~~'Ufl11Jtlfl~ m~t mwawai-~'tl'3fl'UV1it1Jfl'tl'U 
tl~nna1iiu ,ht~n~1;l,l1\tl'IJ~r;1~i'uJulti1'3~li11.i111'tl (~uele1\J1anT~·Lm~m~, yYW\N,amnuay kaset.com 

6l.!11Rl.J 2555) L'ViaUJ8i1u::iia1'1,m11-n-:i1u'IJ1:::111ru 5 ti ~~'Uo/l~EJ'\l:::ri8EJ'l arJEJG'1~1tl twih11afliLL,1n~1 'l'IJ 

1filil'Vi~L1JBi ti~~tl1t~L~1J~ L~'W 1 .... ~L1J,.l'i 400 '11'U1'U 1 nn.1200 ~,i') LL-ri~-:il~ 4 '!llJ. r,~aA'1-:itilt1 
'IJ ' 

G'l1lJ1imh,Jml1 vi~inrniuJ-u,i-1~"' ~iu.1J1t-un1iLL'ULYtaUJei 400 \~~.:iiJEJi.l1 vi~aoaiuJ-u~h.:11 " ~fin , I , ,, 

1 .... aumi 400 tl~~1JL -ih 1 tl'Vi1 t ~L tl'ULijfliJEJ 'Iba t i~u b.i1tl11l1~t'UEJtl'tliLlJ'Uvtie11n'U 
~ r 1 1 

, , 'j) 

m-m . . 
1.11V.lfl fl6Ut'19lfflitl 

wtnmU2JtM1EJ .1 ·. -4-



'11 nJ--:i 5 LVlf1Uf1ffim tlf11j~t!Yla1ll11fltl1ll11.h:mn\,l1 off n'U lm--:in111~Bci1--:iLV!lJ1~alJ '11'U1'Ll , ... , 

3 L'V!fl'U\-1 L~e:i--:i,nm tluu. ~"ll'U~L~V7f1'UbL"1~amY'l'tu~~'1f)°t'JCl.l:;L U'UflL 'll1 e:ici1--:i bn(,11lJLi'.lmJ-s:;cJn(,11 i1. Vlf1Uf1J--:i " , 
61111 l~u.n I. V!FliJfl f)1j 1-&'tr1t-1lJ~'UU.e1:mlJ€lUf)'U~'U bV!FlUFl'V!alJ1~L u~tla fl(ll'U 1lJ u.a~ L VlAUFl f111tla f)'lJ ~ L1Cl.lV!~1 , ... " 

I ' •, :- • • t,, 

'11~'UBfl'Vl'1lJ'S::LD~ 1-uj::cJ::L~lJLL -sn'tla.:imjtJan~-u 11Jv1:ui1iJruvnmJ?1jj~~eJm~'1i1~u1'tla~~'U LlJ~~ LL w::,111 ~ 
, \I 'LO 'I 

1 iL Ylf1'Ul'lfl111 -81 'W~l.lJtl1BlJtl1L6U1·ri1cJ~1cJ • 
II i II II • 

4) iu~v-uu.az16n1-srhJljflfl1w-wuvi 

(1) 011KflUltlOW'U15W 
I \ 

m1i.JftJi.JriMnW~'U~~~1'Uf)1'~"11 I. V!~e)~ I. ~e),Jj:; LcJ"ll'U1 'Ll~1'1Jf111mfrm;t5)jlJ"lj1~ L~cl 

fl1'~i.J'1 fl(,)'U UJL ¥lat1fotl1.:i"1fi1Ylflii~f'l'UU.a::?li11Yl'WL 11'!1'Vl m 1~ml'lJA'Ul.111na LAf.J..,:J f1'U?l.fl1WL~h.1 :;;)~\,) eN'rl1 fl1 j 
" , " 

fl~L~'e:lnn'\JWJ~'lhin 1 'n'Ufl fl L \1L Vl~-n::'1:lJf)'U?lfl1Ylt'\J~ 1~c11 i~'UITTlJ~ L V'\J~'U.il1Jtl1::'11l1e)..,:j~'Ui11i'IL 'VfileJvlii 
, :v f 'I , 

F1111Ja11J1-s,ilunTH1.'li..,:ji'IJt11.Jnu~~'U'l 1um-sL,i~'lJL~'U1i;i1.tlubi1'VlajvlLLi1..,:jLLj--:i1~~vl'l~ 1.-tlu im.1-&'1..,:j lJ::nan 

f1tl1 an LU'U~'U ~1lJf)tJ~'UtmJ\1e)..,:j~'IJ~'W\J'11flfl1ja1j1'11~c.Jj'e)tJtuvl11'11-lfl1'S L'li'W '1~L~1 tl-s~~ n'S~'Un 
, " 

b 'U'IJ~U bl.a::: b yje)fl1'S~'UWvi~~'IJ'1::1in1-stJan'Vfru1ur.J fli;)llJ bl. U1'!Jel'U~1'U'U 8 fl'tlel~'!JlJL V!ija,:i L yjaiJeJ..,:jf)'l.Jf11j6!f:::'11~ 
\J '\J " , 

'W..,:J'VlalcJ'!JeN'Vl'U1~'U 
., ' "' ... " (2) n11L'11E.llM'U'Y 

tu~Vl'U1L Vlii€l.:i1il1flLI.CJ'Ufl11'Vl1 L vtiieJ-:J'1:::'Vl11 '\-1'1.J~ L1 ru~t-i1'Ufl1'St:J~i;J bl. ~iian~ru::: L tl'Ui'U'U'U 1~ 

iirn11Jn11-:iu-s::mru 10 lJ. u.a:::,Ntl-s:::mru 10 :u. a~V1,~\Ja--:i:u1~1iH~1i'IJ i-:ii!u~.:ia1m-sm\il~c.1:1.J~'Uviuan 
~ ~ 

~'U 1w. i.J-wfal.l I tl'l.lfn'lt:-i~\;\Ld 1~~vi1m1,111,1?1e:iu 1.acicJ1.nTrr•uewffu,j'lJ 1~vi'wiim11 -fftlw LcJ"t!-u LLr;'l~fl1'S'W1 

Lf'l~~'ULia!"et~'Uf>lWil1'WJ 1'1lJflatJ Lfl~f.ltl~l1'ULL \JtJ'U~ el~U 'U'U'U'U.ff 'UiJ'U 1~ '11 m!'Uv11L il'Ufl1'S'q~Vl'll.J'U\1fl'll'IJ1~ 

m11Jt111~xfil111Jt111~n th::111ru 1xlxl 11. ,iTu1u 2 LLm 1::a::vh~'l::vt11~i.,'ll.JtJ~nLLa::LLmtl'l:::1J1ru 

2x21J. 

(3) m·ntt1ama ui.Jn·uuw,::ni11w • 
L ~tl L \1f111~11. ''lum-stlafl~'IJ UJL 'U'IJ 1 tl \il1lJV!afl1"tl1 fl1j "11lJ11fl~'U'W'1.fl1Yl~'Uviehu fl1'l'Vl1 

~ " 
L vtihN 1 ,,,'ijc,n1'Vlfla11na'Ut1'U'1il1'fii'Umm1L~EJ..,:j 1 'Ufl11U'J fl~'U UJL~el 1 ~'11:UT~CIL'1~'YL~'U 1,iLLa::e:itj-seJ~ L~Le)-1 

1 uu11l.J"l!1~ Y11~ LP11~f11'l'1::Lvi'ia2,11a~~,i1L tlu~~d 
~'U/.♦1 ., "'.,., 

01"'1""' ""~ ••• •~°i.J11\ ~8lJ1tl~n 1 'U'U~L1W~lJ~'IJL~:U\1~tl~'UL~:U~iir1,w.n1Yl~'1 
\ i i~ll HCfH!'il ll)fl - v, Uu v II Hv1•u.., v 

-I ' , ' 

L'!i'U ilvrian UVV!lJfl u.a::tlcJ1'V1tl1f'l1?1\il1?1m 60-0-0 V!~B1naL~cJ..,:j 1mh.:iL~:U'U~fl 
, . ~ . , '\J 

) 

,vnB11UUWr.Jfl 1 
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. j 

1 
..J 

LL(,l1u'ti1-:i\>lti 1 tJ 'il~ 1i'1 (;11 15-15- 1. 5 Vl1tl 1n'1\ fi !'.J -:i 1 UB\;117 100-200 nf l.l/~tJ/tJ 11.J-ci1.:i~uLrn~tJm !'.J ri vi cJ 1 ~ " ., " 
LWtMYleJ~eln1'H~~(YL~'U L\;1 

- 1JJVlanfi(,)~lJ1lJ'1~L(9l~EJl.11JJ"lllJ1(,)fl11l.JEJ11 1 l.J. LilJ~1~lJEJf1a1'1'UlJ1(,)'\.J1::: :u 1ru 
' " 

1 ~1 Vl1tl tl1'il'il~ 1 mmt:Jt:J1;fl l ti fl 'l1 LlhJlJU"1cJJi'7'WVI~-:! 1 ~Lbvl'1l.J H rl1vtf u u n~n~~flU n~11l1~'1 ~1.J~n 1 tl 
1:::cJ:::LL1fl 

- m 1L(9l~mJn~1UJ"1~tl1:::'11U'11'Wf1'UG11i!n~(,)n11'Vl'!Y1cJ1m1l11li'~ 4 (mn) vt~eim:utl1 hl 

L~tl'!Jel"1tl'U'1'U'Una1 'hl Vl~B Lfl'i-1 1'HJ1'1'1:::°vi1m1LYl1t'll11 'LIL~ell.lL Yl1:::'!!1'UB'1 Lfl'i-lnl) Lt!~ L(,)ff\):::!-1(,)L~Bfl na11li' 
' 

~~'!ltJ1(,)rl11l.J'1-l 30-50 'lll.J. ~~m 111LL~-1u.1-1111tl"1n 
" " 
(4) 1~mTI.Jan I, 

" 
L~elL~~ cJlJvta:utl r.rnL~tl'U'~mm~1 'oJ ::tl·r utl1-:JflUJ.fll'v'l~'WL ~e) 1~fl~11JJL'i)~UJL~U L\;l 1JJ~ ~w 

, u " " " 

m1e.ial.ltl!'.J"-:ir1amr1~1nu~uu"d'a~ts1nh '11n'1utl1na1Wa.:itlan YliB11'~.:i'hlviin~L1n~EJl.J1-Jilnua:::~mg~~(,) 
1 1 1 t V r- '1 

f)'IJfla1 UJ~1f!L -iie:in t ~u.i.iu L ~ailf.,,'lt'1\Jn 11in Lt'ltJVl~elm:::YlUff'i~L ii'v'U'11nalJ ,mn-;,i1nil'i~Vl11'1fl1'i'Uan b'.fv'W 
. " 

it1,,,~tl UJL!n L ~1'1:::v11L 'UtJ m-stl~t I ,ti1 'Y·HJ. ~n fl1ll~ nu 1 tl~'lfJL Ylava.:inti f111f1v!L 'l11~i(,)Vi1~:::n€l'W~~~1 m11cJu 

Lv! tl 1 i\,ru1 LLcJ m.Ja nu~ L 1UJ'UB'Uvl 1'U'WBfl e:wff uu'W 1vi 
., " 

(5) n1'it}LLain"tt1 1 

Ll"l'i'1fl11'1tirJ,~(,)LL"fn~nna1lJJ~,Jan B1. ~L~~ruL~\J 1~ 1~~miL'11Jtl L~EJf)T~i.Jam:m:m 'Sf\ 
\,i \J ., " 'U 

,iziim'i1iJ1,uhL"'11'tl ftcJEJn1i1111,ii=i'ULLa~m'),J'1n~t11JLL'll1J"11nvfu11~ubJvh.l'1nHi;i1EJ ijm'il~~EJLtl\J f.:i 
rl'S11 n1'S(,) LLaf n'cl1'1~vi11 tl~uff' 1iu w~~'111J11'1L~U h11vi'Lel'1 

" 
(6) 'S:;azna1A1~r .m11 

011~~vi'1tv1' L uun-111~~.:iLL,1'li1-1tlLL 1n'!le:i.:im1V1}L 'Vlil'tl.:i l,iv'1:::l ij~cJ::L 1a1~-:iu~L~~m.J 
. " 

V1a11tlan~ua~iua~m'itl'1flLLvl ::tJ (tl1::l.J1W 6 L~B'U) L(,)cJ';JtL~lJtu•tb.:iq~i:J'U~~LL~LitltJVU)"ttil1ft1J'1'Utl'1 
, V 1 ~ 

b~tlUvtqf'l~f11EJ1.J'llcl..:!'YJfi;j (A111 ri 1) 

'\11~'1'\.J?t1'1.J~lt11' . ' 

1_ 11fJ .1Tl r1m.rn'v11fti'W 

a~u1lJ ................ ... ................... '. ................... ... . 
,.... ,,:~ ,..?if",-! 

a~U1lJ ..... ................................................ . 

(lJ1EJ1YW1 fl1lJN1.:l f'l) A. I . (lJ1 fJ fl'1
1 

lJM"ll~) 

~iiti1lJ1'1'1,llJ1lJ'!Jtl~~1~"1mbu'11f1~ ·:,l.11fJ .Lfl. . · GIN!R~al~llll1'l~~rtfl1'l 'IJ~,;Yl LB U ~ L~lJ LBU~LUfJ~~ 

., .. j _ ~ _ s 1" ·, CONSUL TAI\ITS CO.,LTD. fl(M!~LLvl1Ji ~111,i . 

1UYI ................................. ·····•·········· ., .; t-~ / t 1,- J z._,<l. 
~--··········· ••••••• <. •.••••••..••.•• 

' .. mna,".iuuvmo 1 -6-



L~el'U 
'i1V"::LBtlvl 

)J . fl . n.w. ii.fl . bll.f.J. YUl. il.EJ. n.l'I. '1 .1'1 . fl .V. ~.l'I. YUJ. 5.1'1. 

1. ~1'i1,)~1J~ i--,. 

2. L.i~v11~\J~Lvhin1'iu~rw1u'hl . 
3. ,.i~v1Jmi'1 W/B~trnrn~, 1ii'u.'1~ 

~1L U\Jf11'iU~ fl 

4. lil'i,,Ji'lu'l.lu.a::i'l'i\.J~a Ll.lU.fla::tl i---+ . i.----+ 

{)~ma 
., 

~'U ~ui1~•1h~ U.M ~'U u.c\'~ .. . ., -- d 4 .. ,. ... ., , . ., 
't7U1 . 1mm W 1J fJ WlJ LfJlJOLlJEm f)f)!JffflU'J!Jt'/ v1MI (2556) 

5) -1utb::lJ1rurh 1 "tl'11V 1 'Un11~'\.Jv-l~'\.J~:u1nm":ivi1mii0-1bb i 
" 

n11~11'11":i-l'U'U":i~mrufi11 'ti'11EJ 11Jm1~'Ulj:'U~lil1flflT~vi1L 'Vli'.iB-l 'l11~lJ1rufi11 off 1ii1m-dei-l~'t.J 11 
tb::111ru 38,000 '\.J1V1/l ~ l~v~mmn 1~'11'1B-lfi1 ti,hv 1 't.Jfl1':i~'U'VJL'VlilB.:i~~1UlJ1'UB~U~~VI 'U'U;llJU\;11 'VIEJ 

" " 
(LLfi~r1av) '1,n~ LL ,J-:1Ltluth 1-tt''11v~1~il 

- A1 L 'tl~1V 1 't.Jn1 { Uf'IJG'lfl1'W:'t.J~ 

- fll 16n'11c.l 1 'U n1':i1il~Vnm11 Hr U,i;l~Yi61fflJ;llJ~'t.J 
' 

- rhti~1v1-um"Jtlan~'UUJ 
. " 

13,000 tnv1/l~ 

3,500 'U1'V1/l 1 

soo u1vi/l ~ 

20,000 u1w'l~ 

- l-l11~~elUfl':ifU LL'1~~\J1 1,000 'U1'VlA'.i 

~1't.Jf11';j~~~';j';j-) 'IJ'U';i~ lJ1'1Jfi11 'n~1tl 1 't.Jnl":i~1Jv-lU.a~i.H'u'l11-1~.fll'Yi~U-vi-ulJL 'l-1i'.itl '1 tl<;i::lJ1W 
" . ' 

ri11i~,m~e:i-3~uHtl1::111ru 18,0 . o ·u1V1/1.~ 
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'\i " '\I \I ti \I 

L'1l.lv LLa:::vhrn 1~1.1vltJ~L 1 ru'U1J L viii a~ 1r1-s-:i n111~vu-ru'1fl7W'll8'\.J'tll.JL ~ifo,rim..:i 1fl1..:im"J 1 iii~ n~ru:::tlaei;i11 t1 
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" 

~uvi<ffuuu1~Yl1-:l~1Uiil'lvid'm:ianvi~hu 

n 1 'i YJ 1 rni'i ei .:i v\ 'i:: ~u fl111H'l .:i 340-330 
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n1'iY11L'\lli'iel.:ivi'iti'Ut'111lJ~-:l 3 30-320 

l.l.('i 'Yl fL) 

~'Uvit'Uuu 1flm.:i~1'Ulil'l9l::1u~anv\~hu 

f11'i..,;1LVli'itJ.:ivi'i~~Uf'l11lJ~ .:i 320-310 

ll.(w1n.) 

18.2 

5 

2.5 

2.5 

1v\'~mtlan Yi fa 1J sX-:ivl'tlfl~lJ~'U L'!i'U V1ru1u.~ n 
" ' V 

'nlJJ.:i~u.a~uwvitlan1i1um'i~tJvflu'lb.:ivlt:i1'U1J1 
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1 iwu€1.l!v1ih)\;l'i1 n l'i'i t)~(;) lll ~--31,1,a:: L ,I~ ruL~U 1i;i 
' " V 

1~~1J1tl,rn wfm.1-X--lw'l!flfllJ ~u L'l!'U Vt ru11,1,c.J n 
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~--,------------ -----,--~-~------ ---------,------, 
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8 3.5 

fll 'i YI 1 L VllJ e)~Vh::: ~'l.Jl'l 11lH'I-'.! 3 10-300 
" 

l.J.('i'\/lfl.) 

9 ~'IJvl-a''IJU'IJ1GIV11'3~1U~l'llild''\Jtltlflvl~1lJ 3.5 

111-sviw.1iio,3vh:::~ul'l111Ja~ 300-290 
"' 

l.J.( 'i'\/lfl.) 

10 ~'IJ~i'IJU'U11ilV11'3~1lJ~Ml:::1'UOeJflvii:J1U 21.75 

m-sviw.1i'.ia..:i~-s:::~ur111l.J'1-3 280 lJ.('SY1n.) 
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~iJ~LflUfltl~L tl~€lfl~U ~1.J~LflU11€l~LI. ~ h~ 
'GJ~u i;;1Ufl-311.J U11.JWflfl1.J-311.J 'S..:J LntJ1r,iq 

'i::: L uvi u.":::tlfo '1fll'W41lllL V1ih1..:i* hw 1-ff 
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" 

ntJ'iTtt!l'SL'Uf11'iLn-crm Llilvt-ff.n11.b:::mru1u 

m-s~uvh.itlvi'ni;i:::miu 5 ua li. vi'S11J 4.25 
"' 

\i LUU41U1\JL~\J 76,500 U1Vl 

ilm = imm w a e wu wug,wJ~ 11w11t:u,un i?tm (2556) 

* 1hiivw!umnlft1tmm,p1n-Jiia4 18,000 tnYIA1 

1\,;·ii:HI J\l\1111'1'). 

',; I ll i.lf~ flt)'\.li,"(j'\i'f\'ti'\.! 

'cMtl1lJ ..... .... .... ......... .. ......... ... :· ·· ········ .. ........ .. . 

('U1'Vl) 

133,000 

L'1~ruL~'i.J Llil lvi'~mtl"1n v1~eil.Ji-'.!-w'llfl"1l.J~'W L 'll'W 
~ " ' 

Vlru1LL~n -s111i-'.!lil LL"11il'Wlll~tl"1 fl l 1l1.Jrn1~1.Jv,J 
" \J \J " 

tiw'IJ ~ll!~ihYm1 fl 1 'S'S O lil lil1 El ~..:i u.,u 133,000 

L'1~WL~ULlilL~~lJ1tlan 'Wim.n~-3-r'i'!ll'lalJ~lJ L'U'IJ 
., "' ' 

V1ru1u.~n 'i1l.Ji-31ilLL"11il'\J lll~tlM 1-rl'IJm-s~,iv,J 
" " 'V " 

1 'ti if 'U ~1 lJ ~ i'.i fi i;i 'S 1 fl 1 'S 'S el lil lil 1 El ~ ~ LI. '1 ::: 826,500 

L'1~fYL~ULlil1~~l.11tlan 'WiulJi~vhiflalJ~'U L'tt'\J "' , 

V1tu1u.t.Jn 'S1l.J~~lilu.alilubi'vltJM1ilum-s~uvl 
.., '\J \I " 

~ . ., 86/106 
'S\J'Scl..:i~1'U'l'\J~'\J1 .................. . 

J ,.J,'i,( ... 
~..:i'U1lJ ... .. .... '.' .. ".':~ .... ........... .................... . 

. ('W1un'11 lJM'll~) 
('U7U1YIU7 f17l.J(U"l..:i~) s:=: ,~ 

• u d ,Jar.ai.~·G~IN·E~ 1'S f)7':i8~vlf17'S \J~~'\/1 Ltl ti ii Lfl'U Lfl'IJ~LUEJ~..:i 
~iithu1,:i~~'\J7:1J'lJt1'1~1'1~'\J~"lt1'11nv1 , : l1EJ.Lf'I. f1t1 <;!"'~ • 
V CONSULTANTS co.,LT:J. l'r1l1.Ji'c1Ll.vlt1vi ,hnvi 

~-- 0-'\-~1' 1'Ull ...... ... ..... ......... ........ ·· ······ ········· ~ • t.. S" / p.. ( i c; .;\, "l'\JYI ....................................... . 

LeJml711.LUV'n1tf 1 



oc ..,, 

I~ 
7. 

+tl>JOO_~ . '.44o400 . . ~ 446SOO_ c +466000_1:! 446700_1! 446800_1! 

i-------------,--·· 

• 

D 

~~L\lflmJ1L fflie~~ 

\1f'IY11~f\1'jL~iMU1L"1ile •, 

~ 

bil'Ui\Jfl111l\1~ ll.('l'Ylf\.) 

-

--

-~'L11t'l'Ll'U 

~1\11f.l 

-I .. ' 
YILf\\lf\~LI. 'j 

-m --
-I., 
ffl'lf\f'IU~1'U 

ffllfl~)J~U N 

* t 62.S 125 
ii 

iU'l : ,j',iutiz:i-:,11n~U1ji[,i1-:mm1Lniie-:uwa,ia1WJfflJ'lrij,iiM} 
• V 

L,1aill9:rmtJ1"iliriEJ~14 11.N mm. :S. 'YW.Lf'l.FIEJtJff91fl'ltru (2554 

., • ., 87/106 
J 1uw~'11tnumn .......... .. . 

··••· ••••••·•·••· .. ................................... _ . ,,, :)-1{1{<)1 

., ., ., , • ., ... · ('L110na1 1100'1!91) 
(U1EJ1Y1EJ1 r1111,1h,, ~) ~ - I l E N 111

··· ····· .. ~:· ·:····~·· ········ .... :•· .. ······· ····· 

i;JiitJ1U1,1'1~\rn.J"lltl~"11~mJa11J,11MI 1 ·m.Lr, .. , 11\lEERl f'JG ., 
" • . . CONSUL ! ANTS CO.,LTO. mi1'U1nlf\1'j/fl"m.Jf\1'j~fflm~ " ·~ " 

., .; ,) - '\ - ~ 1' · \l''dYI L() ij 8 LaU L~U~L'.Utl~~ flS1JiaU.M'\J~ ~111~ 
1'1JY1 ....................................... • ········---···· ., -1 2 5 L It.,,} t.><l. 1\JYI ................ !-. ........................ . 

wna1'1UUt1mt1 1 
-11-



·---

· ·-

;_ 

--

:L 

' ., 

. ..L 

44<,:wo_ t,; 446300_ t,; 44"400 t: 

:x s;; ,-
7. 

:ic 
V, 

::,! 
:x ,-
7. 

;;. 
u, 

;; 
,8 
7. 

;;. 
u, 

u, 
x ,-
7. 

;. 
"' i 
:,,c ,-
7. 

W>200_1i 446300_ I: 446400_ Ii 

., ., ' 
il&yflflVW : ,,. 

,\ 

- J ,r·· 
t'IJmfl,.:im, ,,:'1 

~ 
,JlilLUflmfomhi.:i~ -
;;fll\'l~n1'5L~imu1Lmiil--l 

a -
• ffl.j'1\fflflL 'llflL mia.:iLL 'j 

-300- Li'1Joff'Ufl111J~~ lJ.('5Ylf1.) ~ 
,- .... _.,,.. ~\li'Uf'l111l\1~LL\'1'5n 11.(nm.) -D 'IIWL'llfln1ffl1Lffilt» --

446500_ Ii 4466()0() Ii 4467()0 I:! 

ILtJ1W1J 

d1ma 

¥ ... • • .. 
YN\'IL1J\'11LWJ£1.:i,::a:: 10 lJ. 

¥ ... _.. .. 
Yl'UVIWYl1Lmlel.:i~::EJZ 50 lJ. 

446SOO_ 

-0 --

i:: 44690(1_ Ii 

.... 
ffl'IOfl'IJ.:!1'\J 

:,:: _, 
~ 
0 

Wl 

~ 

;.! 

gl 
X 
;;:; 
~ 

:,:: _, 
~ 
Wl 

~ 

",L. _, 
"" ;z; 
;;; 
~ 

",L. 

g' .,, 
.,.. 
:,c; 

L 
c' 
~ .,, 
~ 

N 

* 0 62.S 125 
ii ,\f~l11ci11.1~ 1t"'i~-· 

1. 1,u'~®iflf)"w~ 
i111 : f,iuthmnnW11J1NiR1~rmm,wiiwuim.m,m;w,'fflJW'1"1JtJ , V 

,it1a,ia,1,1nnuriaaf1~ TJa~ mm,?. nEJ.Lf'l.f'lcJtJff'l1wiu (2554 

~ . ., • ., 88/106 
1 

W1£).:,'il1tnumn ..•.......... 

'1,:l'IJ"llJ.... ...... ................... ... ......... .................. .... - .: A...,,,_ ,.-;f;\[,.. 
('U1El1YI EJ1 f'\1lJW1.:!;i) f\lJ.I E N'IJ"ll.1.. ........... : ..... :··· .. ····· .. ··:···· ........... . 

.,, ., , 

0 

., ., • . ('1J1Elfl'11 lJM'tlfl) 

iujei1'1J1'il~1J11l'lltl~1'fl.:!~i'l11J~1flfl 1 .'l1Cl,LI~. · . . · NEERING . · ., .,., 
,. • . . tONSUL TANTS co .. L TO. fd1U1ty~/m~n1'5~~nTI 

., .. ~ ) J '\ - s i' . u,'d\11 LS ~ 8 LaiJ L8\l~Lilv,.:i flilU'ailLLfl'Ufl ~1nfl 
'l'IJVL ..................... ................. •• •···· ........ ., .l 2,:; I. I 1-11,~ Cl. 1'Ul'I ........ - ••·•• •• ........................ . 

wna11uutm'w 1 
-12-



I 

446200_ c 44(})00_ t 4464-XJ c ~, - ----
,c 
x ,-
7. 

"° ~ 
:,c 

8 
7. 

;;; 
~ .... 
g 
7. 

x 
"' ~ 
~ 

7. 

;;; 
~ ..,, 
g 
7. 

0:0 ..,. 

i 
7. 

446200_ I! 446300_ 1£· 4'6400_ l! 

••. 

• ~'IJ-ITTfl'i-.lfm 

1)- ')~L tJ~mj, L ,,tlhi--1 L.Lcl:: 

~® ~l'!Vl'Nfl1~L~'U\1U1Lmlv~ 

-
a 

• W,jMfflnL'ltU\W~U. 'J 

II :, ' 

,...--300- U'l'U'!l'Ufl11lJ~-.l lJ.('iVlfl.) . 

. , 

.; - ... U1'1Ji'Ufl11lJ('l,lll, 'Vt'i fl lJ.( 'Vlfl .) - .... 'U • -

-446:500_ c 441)()()1.)() - c 

""46500_1!.: 446(,000..:.H 

LL 'U1fl'U'U 

~1'ITTf.l 

44{>7()()_ I:! 

446700_ H ~ - E 

-0 --

L 
I 

8 
~ 

;;; 
"" 

:.: 
I 

~ 
.,.. 
~ 

L. 
I x 

;,::: 
V, 
,e 

L 
I 

§ 
VI 
~ 

L. 
I x 

in 
V> 
:,; 

:£ 
s.' 
~ .,, 
~ 

446')()()_1£ 

..,j ~ 
'VtYlfl f1'\J•nU 

LL'U,;(\JLlJ 

~uvitliuLn~a 

N 

* D '!lvUL'Uflm~vhLmia-.l 

\.i .hi ll Ut:1 HI~ 11 l'/'I - "' -- 0 62.5 125 
u 

i. ·1 ;;,~~-.Tl'tlu~u ... , ,., 1211 : ,r,un.liNv1nUMJli'4IR-s-inmiw,riiv..,L! WflPJtr?Wl'SWTJU'1mJti • 'U 

,~va,itr1nnnuria.rf,-J f/eJ-J u11n. :S. ,w.,1vwua,if P1iu (2554 

wna11uuuiw 1 -13-



wna1'5JAU!tl.WJll 1.. .. -14-

11 



' ~ V W · • 

2. n11,11ti~nu~'Vlu~u~Yiu,i;i1nn11\'11L'Vlila~u. i 
1 V "." 

'• . 

~~e11..b ::: V1 1t11Jm\l ::: ~B'1~~ lrne1rnt1~t1-,,,ltu~\l1nm1vhb ~ilB '1 bb ~ b ~ B b ~ti'1utb:::mru 1 un11· 
'U ;, . , 'U • 

~1 L'Llm1'U~ 'U~~tl~'11fl fn ') °vi1 L 'i-1µa\m ~ LL~ ::: '1 .f1l"till1~~m.11 'UL"1J(;11.h::: Vl 7t! U(;1~ (,)ll.JcJ el vlb~'U~1~U 1 n 'U 
. . '\ " 

LLC-J'lH1'Ufl11~uwiu~ '17 fl rn-svi 1 L~_tei'1 u. ~ ri1-v1u vlL tlm1 au L '1l'th~ fl BU fn -s L ~u~ e:i u-s 1 f.l.:J1 u fl 1 'l1 Lfl11~~ 
'U ! ~~ ' ; - . • 

c.Jam~'U~~LL1~~e)lJ EIA L~EJijLL'U1~t ,t~"11'S~~f171L~'Uflel~Vl'U~~u . . . 
., ~ "" 

1) fl1'HlflLfl'UL~lJflel{l'Vl'U · · • 
(1) b~7'1JB'1Lfl -S'1nl''l~t~el'1~~~11L~tl'1U'Lh~mru~7l.1'11'LrJ'lJ1t16li1-:iL1a1~n1•vru~1tmm.J fn1~t1 -,,,l 

'U 

~'U~'11f1n1'So/11L'Vl~€l.:JU. ~ L U'U 1 U~1~L1€l'U 1 'l.ll.J1~'Sn1'S'U€l.:Jf)'UUa:mn1 '1.ltlruV11~~Ln~am.1u1~f)e)'lJ f11'H ~tJ~e)\j 
' ., . 

17EJ.:S1U EIA 'tltl~Lrl'S~f)l) 

(2) '11tl1'lJL~t1vit!1L"LJ1fl€l'1YJ'U'1~fivl'11fl«'Uvttr11-:irn1 1~mLC-J'Ufl11"11L ~i'.i B-:i 1 'U~1'11~f.l~L 1'11 10 tJ 

'1~1J~11i~1EJ 1t1rn'l~t1~it1~~tl1tin1TY11LVli'.ieMiu~th~mru 129.25 1 f L tlu(~i.i1J1~111ru 4,911 ,500 t11V1 

~'U~~-u~~l.lL'Vlii,M~fl 23 l~ Ltl,uL] ~ u :~lJ1~ 414,ooo u1'Vl u.a~~1.Jtji1.J~ue1~n(;l~nm.J 4.25 1~ L1lm~i 

'1.h~l.11W 76,500 'U1'Vl 1111v.uviliJ011vhJ~i~,u.1~ 156.51-~ Ltl'UL~'Ulh~111ru 5,402,000 u1Y1 m1u~V111 

flcl.:SllU~fl ri11'1tcl ~ t '\Jtn)~ LU\'tl cl,-ifl Wt m1l.l fl11l.11'1'11'\Jal.l~'.iJG~ih.h~'!11'!j'lJ~ L thJ'4 f-1 flail 1E.J'U8 n L 'll11J1~11J 

~vln1'lfltN'Vl'U~'1n~11 L vhi 1 i Lf1~ f)}'SU~Vl1)~~ fn'SfleNVl'l.Jel~1'11 'I.J~~ 1'1tJ.l;lZ'11lJ11t1tl11 'I.J1 m iLn~i.J1z Lcl6ll 'l.J 
' ' 

~.:ic,v1u.a~Lth..Ji:i))l.J 
" . 

(3) 1 iLtl~i:rru-iifi1.J1r1·11 1~Ei 1i~e1ur1r1"'V!~e1iJ~ur1r1~ \;11l.l~e1~timJ1~VlTtnJm u."::ihie1r111l.l 
~ , , ~ 

1 'U'NLa\J11 "flel.:SYl'\J~'\J~,'\J~'11fln1'5\11 LVli'.iel.:SlJ. 'S" Vl~cl\Jl1lJVll;l flLf1W'1vin11J€J\;1'11"1 fl1 'SlJ~'U ;n'ULLl;lZ fl11 
~ ~ , ~ 

L 'Vli'.itl~U. 'S f11Vl'U~L ~el L 'UL iJ,w,ami~'IJ t 'Ufl11U~'Vl11L~'\Jflel~'Vl'IJU.at'I1EJ~1'U~an11~1 L ij'\H1'U L iw1hEJ.:i11.Jvi 
a . • 

"' ., LnEJ'l"ll8~Yl'S1'1.J 

( 4) 1 iu1L~'U~'UU1Z 1WL 6U1f1el~r'j'U 1 'UL~ e:l'ULL 'Sfl'V!Gl.:i'11fl 1~f'Uel'4 '1j1(;1'1.J'~~'Vl1'U\J m 1.1."~~1 L 'U'U fll ';j 

Y1nt1l~u.fitlu. 1f1'1'Uil.:si'Uat1v1fltl1~vn'Uu ;i1 ,,nmh'U1'UL~'U WL itEJ~Yicl~ 8t111~1L iJ'U~1'U\;11lJLL~'Ufl11~'U~~'Uvi 
• • • 

'1'\nnm.hLw°j~LL i~O'm'Ufl 11luLLiia..-i'.lmclLLvl'1t'U1~L 1a1 L\ffi~1'UU~f.la11L~'U.:S\Jtl1zirnuL~1JL~lJ L~L'Wfl~Yicl 

2) 01"Itli~1"ILl'Un8~'Vlu 

(1) L ~1'tlB~ 1fl1~ rn1'1z~e.1.:itl1 L~tFil1fl nei.:i°vl'U 1 'UUtyili'it11fl111.n 1 iv11L tium1~u~i'U~\;11lJ 

u.~u.:s'l'Uf11)~'U~~'Ui\'1lfln11vi1L~i'.ie.1-:i u. ~L tJu11EJllV1~m1v•1h-iL 1m n1vt'lJvlL tlt1Lieiu 16ll 1.1. uuvh v m1B'4 ~ 1\;l 
'U 

'U';iZYl'l'U'U\;I') . if ~lftJ?i1'\.Hllt1~ 
. · a . 

1.11 .lfl flcJ1H'I',·'' " , ; ,-~ ~· 

V • V 91/106 
'l\J"Hl-l'il1'U1 'U'\.1'U1 .........•.•..•..•. 

J v-S'C,: 
"'~'U11J .. ....... ~.::.~ ............... ....... .... .. ..... .. . 

----::------ .-
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-15-



}- . 

(2) 1 ~11 EM1'\..H:.J'1fl n i.i fi j 'V!'U7n1'~~'U'Wvr'U~'11 nm1-v11 b V1{h:i~bb 'fol;,~?\ C11'U~Vl1~ nl';i b1 'UtJ e) 
" ' ,., ,., 

nv-:i'Ylu 1 ~f'lru~ f1'fil.Jf111l.J1'1'1!U~ ,~u'5"l.lB-:J lfo\1-:i m1V1~ ~~-:i;u U.'1~fl ru~"11-:J1'U~~ml.Jm i~7L iiu-:i1t16VB-:J . ' . 

mMYl'UL ~Bf111~'\JYl~u~,nnn11v· 1L vti'.ieJ~bb ~"llB-il n'al-JB\f\'11'\lln'a'al~1.Hi1'ULL'1:::f11i L VliJ B-:J LI. ~Vl';iltJYl ntl fl e:ru , " , ~ , 

111 b'1lJ€li1cM1'U 1 l1vt~1tl-:J1'U~L~ ')6Ue)-:J'Yli1tJ(;11lJ"1!1-:JL J'11~f11Vl'Ll~ 1 it 'UL~el'Ll 1 '1lll1\Jlif171Uel-:Jfl'LlbL'1:mm '1J 

~m m:::Vl'\J~-ilU.1~am.J'1leN Lfl'l~f11'l 

(3) V!1nL ~1"1Je)-il Lf11,!lfl1';iijf111lJ'\.h~?l-:Jfl,J~t]ftJ L tl~tllJbb~lJ,!!1'U~'Llvl~'U~,J1flf)1'~Vh. V!lJel-il Lb~ l ~ 
" 

i;'IB~l°l~ B-:JtltJ-Uelb 'VJ,J,J~-ilV!~el'UfotJ1iU.~'U--'.l1'U 1 i~f111b~lJ 1 i'1~l11bL~'Uf11';i~'U~~'U~'11 f)fl1';il11 b V!lJel-:JbL ~Q'\.JU 

1 mJ yj{€J~MUtl 'l:::mrun eN'Vl'U~'1 CJ ~filcltM!1'U ~-ii 1 ~r1ru:::vi1-:i1'U~ ~m~.Jfl 1'l~1 L il'U.:i1U61leN f)eJ-:JVl'UL ~e)f11';i~U°tl 
' I I • " 

~u~,11nm'lvi1L'\JrueNU. ~~'11':m.n 1 "fl11lJ ~U't!Bt1tfoi..t~1L U'Uf11'l 

( 4) V!1f1~1L 'U'Ufl11:C:~'Ulj.«u~-..i1nn1Tvi 7L 'Vliiei-:iLL ~ L?1~,1i'U\Jl1lJLLC-J'U-:J1'ULL~1 v-:ir1-:iiJ L1mutl1~m ru 

L vi~ B€lfJ "l -une-:i'Vl'U 1 l1ci-ill.JB u U.fl'Vl'Ul ti -i11'U \Jl1lJ~ 'l:::u H \;l1lJL~Bi..t l•nlJ1 mnT~'U eN nuu.'1t u.n1 'tlt:J'1 m ~Vl'U~ -ii u. 1~~ Bl.J 
" ' . 

'llv-:i 1r11-:im1 . 

3) fl1~'l1fJ~1U~fl 

L ~1'1JB-:J 1r11-ilfl1i(;l e:i-i11rN11urn1u:::'Vl1-:im1 L~l.!'llB-:JnB-:i'Vl'U~'UYl:'l..1~'17 n n11-v11 L Vliiei-:i u. j 1~ cJ . ., 

i1 L u1'1qi~ilu1r111u 'UtJ l tJyj~m1fl tJn1111E.J-:i1utrn n11~ulj~'IJ~'11 nf11'll11LVliie:i-:i u 1'tlB-:J 1r11-:i n11'1-:i1 ~ 
'VIU1EJ.:!1'U~L~£l'l'Uel-:J'Vli1'\.J~'1:J''lh lL 1f11Vj fl1'\/l'U~ 1 n 'IJLi,l'U 1 '1ll.J1~'Sfl1i'Uel-:lfl'ULLl;'l~LLA1 '1JC.Jam~Vl'U~.:!LL 1~~m.J 

'IJB-:i 1ri'l-:im1 

3. 

1) 'tlUfl'Uel~iut{lmtl~u~ 
m'l~flL.ailni-utfw 1.ifo~-.;i1n\J~L 1ruv\-.;i:;'li1m'l'\.Jij n~u WL ~e1m-s~iJ~afl 1-wi!'U iia.rnm tl'UtiJ~ 

~1'Uf11i',11 L vti'.ici.:il.J1LL~1 iu(uj1 th1n,J~ n~.:ii £i.:i L iJ'U'W'U~vlvtuLLa.:i iL ll'UaEh.:i;i L tj'\J'W'U~lJ~tl-:l~'UL~l.J 

u.a::: L U'Ui'\J fuJ~ijfl1111a•uf1fl"1e)· 'ffl'\.J '1.fl1'W«'\J~ L~11 LL'1~~'\J v\\lim ~B-3 f1'\.J~'Uvii,rl'l '1 fn'l 1111~-l Yi'l:l fl 'lll ~lJ ~ 1-l "l , 

1,tJa::LatJ~'llel'1f11'lf.flL~e1ni'IJ~~'1:;'ll1l.niJ~n ij~-,;i 
(1) -wutfw\ia~aut~11 LLa:::LU'Ui'IJ~~iifl11l.J'1elflrliel.:if1'\.J'1fl1'W:'\J~L~lJLLa:;~'l.l~~elb~eMtltJ 

~'Uvflrl'l-ilfl1'l L ~£1-il'11~'1fl1vt'U1 bJ1-u'\.J:SL3ru~U~fl1~flJ'l mh11~11 wii;'Uv1U1ti'l'lll"!!1~~ii•fr~1UI Wtli::: ml'\.J 
, ~1~1'\J~1f)'il.., , 

nm \]'Ui.:lflll~'ll'U1 wviih1'U1fl 1 vtajLL~~~~.1~\BJtf l~~~P~LaV 
u•m..::.---:::--:.:;.·· --~,,.;%..---------------

,amn1uuvn1t1. 1 
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i1V1fo-W'WfiUJ'VIB~~'UL~1J~thll1tl~n'1~'W'11'H"U1'11 nfl N'1llm L '1 ~ ru L~u L\;1 LvJ~ 'U~'W~ L V!ij B~ 
• I " , "' 

~eJ-:ifl1'SLL~-:iG'l11~ 1'Ufl1'H '1~qJL~tJ i.~ . n~m ~11 ~ LlJa~~n~1'\J1'\JlJ1fl LlJa~-:Jc)f)L ~11 'U1ttlt~\J i1m1 LL Yl"jW'\JITT~ 
' . ' 

BcJ1'1~1 ri L 51 '11ll1':i'1 narn·ihll1 Ll;l~L'1~UJL~U L\Jl 1 'W:'U~ L~1J 1~~1E.J Lbl;l~'111J1':i'1V!1 nih~'-t.J15Vl~B'11ll11 '1 
u ' 

L'W1~1~U~nth1~ mvi i1tl1 in lJt ;e)f) \a p cJ-01-.'.I EJlJ~'U Llci~~U'Un LU'U\il'U 

(2) 'W"!lrU\1J~'U lu'll1-:iL~1J~'U'l.leJ-.'.ln1'S~'\JW '1~'U1Yi'lifl~1J~'U1l1i.Ja fftJ~L 1N~'\Jm~ cJvf 11 i.J'IJ8-.'.IVIU1 
• \J ' ,, 

miicl~1~mul"l1t1.J~L1UJVIU1L'v1i1B-.:iiuuu1~ L~c)1Je),:jf1'\Jfl1~~ta1~i.:i'Vl,nE.J'1Jc)-.'.l~'U 1~u.n Yl'ilfl'1lJ~'Ui.J'S~Lil'Vl 
' 

vicy1 mvi vicy1u.~n U.ftt'W"tl~'ltQa8'1~uj 

fl1'S~~vt1mhw'lJ.ihlL"riutl1lJ1tJam1m.n'11flfl1'l~~tm1.a~Lfirn,n'tm'W~'U~tJ1~'Vl1'l.l'\J\;1'SlJ1 ' " ,, . 
~u.a ~11Jnu'w''U€tlJffi~'11nnT~~m~n~1,1wnflG'l'U11J?1'li.J~-.:im~1.:i~ 3 
" , ' 

. ., "' ., ..,; 
' a1ttu ,rnfl1iny iil1flUlfl1flMi 11tl'l~fl 

1 i1tl1 Bombax anceps Pierre BOMBACACEAE 

2 &1f) Tectona grondis Linn. f. VERBENACEAE 

3 ~fltlfl Spondias pinnata (Lf.} Kurz ANACARDIACEAE 

4 
., ., 

Lannea coromandelico (Houtt.) Merr. ANACARDIACEAE cim.J'll1~ 

5 m.J~ll Chukrosio velutino Wight & Am. MELIACEAE 

6 
.. .iwn VJtex pinnata Linn. LABIA~ 

---· 
#,n : u~i;n w u e i.iu L8U9LUV~.J l'JflUW,'jF'J1,n ,hnV1 (2556) 

>WWOft/: 5 = Shrub Mrju mJWO.J WTti1iim1u,mfi~n1Utf'J'tl')i.Juv11FJUv)IJ ,hiu ii,ifawu~.J ri71mian'.dW::Ltlv,ju) 

T: Tree Miu mJWn.J 'Wffikiti1a'lihnn iii7vJIJ~,Jt{~,i,nnlu~U'r::v::ud.J 1.m::~.JUFJnfi.Jn1uir1,nZu1::it1~,J 

(1) 'llilflw~uqit1.:iamij)J ~Yfl.JL'Ut'Umr11.:in11 

(2) a11J1'lmlil~t\!L~~l~ 1t1m 'Uail1vt~uL~t11JU.flt t uluviviii~u t um1mui!au 

(3) a11JTrn'Ua1ai·~1qLa~'111JG'fil.J'!!1~1"~1u 

(4) Vl'U~tl'1il1'Vitl' fl11'11B'U 1i,ht.fimruuelcJ fl11fl1m.!1'lleJ.:IL'lJ~1 

1'h ;i111 i C(.5)1,i M~11mv;1t" cJ,uw\.i~ ,J~nLL'1~~LL'1-rm~n1~~,v 

1.1lll.Lfl fl 't\',t~fl-i'U "".:iL'ULv'11L'3'ULL'1~L~ll61~81'V!1':i L~Ufl~'U 

1f11'l'ltl~a.:iu~~L'1~(\JL~U 1~ 1~0ci1.:i·r'l~L ~"l ,, ., 

... .. ., 
an~ru:mm 

s 
T 

T 

T 

T 

T 

., • ., 93/ 106 
~'U~'il~'111J11.J'\111.J1 ................. .. 

.I Ji~ 
a~1J1JJ ......... ~ .::.: .. ...... ~--- ··· ····· ···· ···· ···· · .. 

~.:11.J1l.l .. ... ....................................... ......... ... .. .. .. ·-

- - .. '> AJB s=~--<,min"1 l.ltul,i;) ('U1EJ1'VIEJ1 f:\1lJW l -M · _ ..... -

Glf\JEE.~11\J(f - . - .,., - ., .... « " - .. -
@j81'U1'1a.:l'U1l.l'!l'il~~"l-3'1'Jt'i1'Ui111 1.11fHi'l. f'l'il 91 !\JSU~'t)l/\) . c51.. 1'iC;j'1:frn 'U:~ ~'il 'U 'il L'illJ L'il'U'1L'UEJ'i.:l 

V ,; () - ~ - s 1"' fl®'U'!l6U.'11.J'Vt '11f)fl 

1-W'Vl................................................. ~ ,; .z..,;;- j I z,,,/ z. <-;l, 
11.J'Yl ............................. ........ . 
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'2, 

3) vl'Hl ~1~'W'UG1i7vi1.4il un1-a~u W~'Uii~1 nn1 'j·thrviila ~,.d 
' " 

4:lt. CV d QJ • ,v ,JI 
7 'll'Ufl vl-:tLL'1fl-:ti1c.Jf\tLeltlflLLat~fl~fUtY11.:JW()fl~7'1~ifl-:t'U 

., 
(1) 11tl1 . ., 

iefl1il&y : 'a1 .'l--i 

~B~\.l'l : i'1 ·, ( 1r1LV1Uel) ~11th (fl1Rmn~) ti'Utl1 • 
i 1D1fle:in~11i1~an~111n~i1t1 . ... ... 

'U81'Vlfl1fl1flfl : Bombax anceps Pierre 

ia1-1ff : BOM ACACEAE 

an'ttCUZ'V11~ Cjfl'ttfl1i'lfli : lu~u~avi1'U '1-1'1-:t 

30 11. Li1e:i~t1fT.:iL~m~el'UcJeJv1'oJ~L'U~ -i'U61 lile11~L~l.l~ ~1~uLtJ~1~'H :1e1'U 

c.lelvl~1'UtJ'U'oJtLL tl1J ~\Jliln~krn ~ ~~i.n i iu~.:ilJ17l.Ja1~'UlJ1fUJ1EI 1vimuW1t~'U8eliJLLa::~.:ilh'U LLa::'oJ~av1,w ilti 
., . " . 

LlJ'IW ii-1n1uv-1fl-w,,,u11J L\lth~t r>t1uuuil1iiti L;EJ-1i'l~t1L1uuL\Junq11;lt1a1a~-1 ttJ!itiEJ 5-71t1 ~utu4:tl'lu 

vrtinvt~aiul'fl n-h-:i 3-6 ~11. Ell' 7-15 -u11. tl~1uLL·11~11 1flu4tl~l.l 'tlautrn~EJ\J n1'Utueiee1EJ11 0.5-1.8 ~11. 

n1'Uh.11111m1 10-17 ~11. n1'U 'lJi1l.lc.111Lvi161 ntJ ttJ~m.1 flam~m ii'tl'Ll,vi 6.5-8 'ijlJ_ ~,i11fl~l.lLLfll.ll-h-:i 

aam th.inal.J 2-4 fle)fl n'lt'.J"lWi1L~tl1JfJ€l~~n1a-:tt-J~~ 1 'U na'lJL~fl ,:j 1fl'UL;i€ll.J~flfl'UL thJ'lU'l~i-:i ij 2-4 
41 • . , " 41,1 . 

~ ~ 
" 0 
~L;iEJ,~fl L~8l.J;;,int1Ltl'Uitlt11cJ'U'U;i11JflenviLLt-:i n~u~eln1A'-:i-:iv1t1~11Jvt~-:ttl~fi1u'tla-:tn~uiu-:i n~u~f1 n 5 " . ~ " . . 
48 4 411111 II ., ... !'lo ti _,••.I~"~ 

f)~tJ a'!l11 1l'!l'U~tL€ltlflf\11J1J8fl ~na'iLY1fll~lJL1J'U~1'1..11'Ul.J1n 'ltl.J1W 250-300 8'U 11'1'1111L'!lfll.Jvt~n'I..ILU'U 
' 'II 

flal.J'1 uumtlu 5 mh.1 LL~~~~'[)l.J\ 'U'U~aafl ~1'U~1-:!l-i8'1lJf111JLfl'1'l~1Liill Ln'1'lLW¥1Wll~hl11'Vl8l.Jl,h:iiicY'UL~iEJ1 , I , , cu 

i.Jirn.1LWmtlu s u.12n€lu~flfiflt11J .,i1,uvi,-1ni~trnm.111~1aitlm::a1EJ n11-1,h~111w s "1111. m, 12-15 'ij1J. 
'II 'II 'II 

,- ., " ., .. .., ,r ., ., ., . • • ,J .. o " .. ~ I .. 
'118\J'll'U11J ~fl-1-:taLan'\J€lt1 11a1J91'U, 5 a\l LL~~LLa111,in1n11,acJ,i~L'!I\J wafl4 Y1-s-1na11at11'11'U1ttLan 11 '-CEJa 

'!111l1a\11Jfla1EJ UJ~ fl~1tl 'WtJi1' tl LLfi'l!a\J;1 'U 1 'Uti1 LU ty~'Yt'l'UUiiiiwu,Ju 88flfl8fl'U14L;au fl11i) 1WU5tl-:t 

ih.11~11 ~a 1"' Liti 1EJ t 'tfl'i1'\'1118ULLG'\::~'l.l8'U 

fl"afflftCU : f.11~1,lU1U8il1'\J L'ttL'U~eln~ui1'l'J1~a11LtJaan~1J~'\J ~11,l1~11 LLf\81Vl1iLU'l..l'W~ . . .'' ' 

fm;1L1filUfl uriutiuin~,~~il1"lir;'11f1 untl1" t1111,11\'VIE1 \'ttlt11a~a1J ~1WelflLLf1'Wfl,¥1 \Jfl~al.l,h 'Vl1LLf1 
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