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-~ d .Q o' .q .Q 9,1 .::!:I d 
l1J'J tJ'l.J!VltJ'l.J Nftnl'J \91'J1'il11fl'J l ~'Hf'JWfll'Vifl'W'l.J':i I 1W'H'W l!'Hl.JtJ-:j ~fl'YI I 

l'W 'Ji1-:i~~l'Wl.Jl'il'W ()-:j'LJ 'ii ~iJ'W 

_f.:! d .q ,I .q .c:t, 'j) .::!I d 
I 1J 'J tJ'l.J!VltJ'l.JNftnl'J\91'J1'il11fl'J l ~'Hf>JWfll'Vifl'W'l.J'jl 1W'H'W l!'Hl.J tl-:l ~fl'YI 2 

l'W'Jf1-:j~~l'Wl.Jl'il'WO-:l'U'il~iJ'W 
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.., .., ' • .., «I .., ~ 
»mp1a11Jfllnfl 1.1w.m.nv11aP1rn1111 

' "" lJ'Yl'YI 1 

0 

lJ'Yl'Ul 

1.1 fl11lJ!UUl.ll'lJO.:Jfl11 i~fll'fltl.:JlU 

1~t1.:i ,n mhnfu ri1'U '51 «~ 1.1w .tfl. flti'U n~f fli''W i ~~11i'.l'U n'il m rnfll':i vhm i'.lv.:iu -i M'U 

~~ff1'11mrn'lf'W~M'U~'U 1viv~~ff1'11mrnrimr! 1.:i 1h::; 'Vll'U'IJ~':im'll~ 30736/16293 i1t11~ 12 il tl'mt'.:iu~i'W~ 
'J) I I 'J) 

28 rr.:imfl:1.J 2560 m1::;tr'Ume.11'Uvi 27 rr.:imfl:1.J 2572 9f.:Jfllfl'l1ii.:ifll':i~11i'.l'U.:i1'U'lJt1.:i 1m.:ifll':iUt11'ilnt1'1ir1n~ . 
fHlfl'.i::;'Vl'I.J~tl~.:JU 1~ii't1mrnJ'Utlf1 i~ i.:itl''U 'Vll.:J i m .:Jfll':i'il::;;t1.:i'l..lgu1\~1:1.J1J1~':i fll':iift1.:Jf1'Ulrn::;Un!'lJ 

~-mm ::; Y1'1.J~.:Jlt1~ii't1:1.J m1 ::; fl1';i~~~llJ~';i1'ilfftl'I.Jf'JUHll'l"l~.:JU1~ii't1:1.J 1~e.1:1.Jt1'1.J'l11J1fJ'!iru·hr'Vl i:1.J~.:J 1i'Ui1 

':i tl'Ul,r'Ul'l fltl'UCJfrlU'Vl'U'1f '11f1~ ~.:Jl~'U'I.J11i'Vl~,Jfol!7'Vll.:J~l'U~.:Jl!1~ii'mJ l~'U~,J~'\'11':ilfJ.:Jl'UNrlfll':i'l..lQllil 

~ 1:1.JlJl~':i fll':iilti.:i n'Utm::;u n1 'lJ Nrim ::; Y1u ~ .:iu 1~ii't1:1.J 1rn::; fll ':i ~~~ 1:1.J~ ':i 1'ilfftl'I.Jf'J ru m'V'l ~ .:iu 1~ii't1:1.Ji.:i nri11 

lff'Utl~tl m lJ~~ ff1'11 m 'j lJ''U jl'Utm::; fll'j l '11 i'.lti.:iu 'j uri ::; 1:Yl'U f1.:J7'U 'U i fj'I.J 7 mm ::; UN'U 'Vl1 'V'l fllfl'.i 1i':i 'j lJ'lfl~Url ::; 

~.:iu1~ii't1:1.J1m::;ml1e.1.:iru~1~e.11'1i't1.:ii~f uY1':il'Lil'Jf1fl f .:i 

':i 1 e.1-:i l'UNrl fll':i uij'IJ~ ~ 7:1.JlJl ~ ':i fll ':i if v.:i n'Ulm ::; u n1 'lJ Nrl m ::; 'Vlu ~ .:iu 1~ irv lJ 1m::; nu~~~ 1:1.J 

~':i1'ilfft1'1.JfJWill'V'l~.:iu1~~mJ im.:im':i'l'l7!'11i'.lt1.:iu-i-n'U~~m'l1mrn'lfil~11'U~'U 1viv~~m11mrnrivn!1.:i 

U';i ::; 'Vll'U'IJ~'j !J;l'lJ~ 30736/ 16293 'lJt1.:iir,.:i,r'U ff1'U'11 «~ 1 .11fJ.lfl . fltl'U ff~f fli''U ,l~'\'ll~llJlJl\9l'jf11'jif t1.:in'Utm::; 

~ ' 'JI 
Uf1 l'lJNrlfl'.i ::; 'Vl'I.Jff.:Jll1~rltllJ 

I., 
1.2.1 fl'fllU'tl~.:J!Ul~'lJUl~'lJO.:J lr11.:Jfll"l 

,, ' ' 
U';i::; 'Vll'U'IJ~rnuri.:iuu':i lf1!Jtl~!'Ul!N'U 'Yitjiiu':i ::; t'Vlff 1Jl~'jlff1'U 1 :50,000 'lJtl.:Jf1rnUN'U°¥i'Vl'l11':i 

' ,, ' 
rl1i'I.J'lj~ L 70 I 8 ';i ::;11.:ivi 4742 III ' IV 1m::; 4642 I 1~fjt)~';i::; '11'Jl.:Jlff'Uf)1 ~ll'U1\Pl.:Jl1 445-447 ~ ::; 1'Utltlf1 uri ::; 

I I 'J) I 

tff'Un1 ~u'U1'Ut1'Wvi 1852-1853 mi'lv CJf.:iiwdmivi 4 ~1uril'i1n1e.1r11~ 61mvuiifft1~ 11.:i'l11~~1n mt1uflr1.:1.J 
"' "' 

J' d II)• d 
'V'l'U'VlU':i ::; lJlru 156-2-17 1':i (':iU'Vl 1-1) 

"' 

fll':ifl:1.J'Ulfll.Jl'li'1ril'W~ i m .:inn ffllJlrnt~'U'VlN i~vd1.:in::; ~1n i ~e.1'1 ;tff'UY11.:irne.1'U\?l'illni1 
"' 

'elllfltl!i'.lt1.:i~1n iu~llJ'Vll.:J'l1rl1.:J'l11JlfJ!J;l'lJ 105 ('elllfltllliiffti~ iili:1.JtlJfJ) l~'U';i ::; f) ::; 'Vll.:JU';i ::; lJlru 4 niril:I.J~ 'j 

uir11wn'lJ11~-u'1'Ultii~11 iu~llJ'Vl1.:J-u'1'Uuii~11--u'1'U1.:i~ ::; 1~fJ'U';i ::; f) ::; Y11.:JU';i ::;1J1ru 2 nfotlJ~'j 'illf1tl''UH 
I I 'J) 'J) I I 

31 91 QI .c:::s e:i, .c:::s ... I e:i, i & .c:::s QI ~ .c:::s i . I cl 
lff'U'Vll.:J'I.Jl'U1.:J~ ::;1f1fJ'U ~tlfJ~'U'il ';i::; f) ::; 'Vll.:Ju';i ::; lJlru 4 n rlllJ~ 'j 'i) ::; t:i.:i'Vl~.:J'V'l'UVl fl'j.:Jfll 'j (Ju'Vl 1- 1) 
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Ml. 1KG t;NVlllONMf.NT "ONSUL'l'ANT CO., l,'l'I). 1-2 

,rwfua'wi1ti'R ; , 1w.1R.R1JU.rflfmtu 

- Yi'uiilfl'HOTl 
1.h~1uu,nii 30794/15994 

1h::Y11uumii 30672/15261 

D ,.h::muuci1ii 28202114896 

- 1h::muue11ii 30745/1sso2 

oo ha tl.iih,'2lo.:i tf'11.:i011 

gl fi. 10..11./t'l-t 



ffHl/lllfolOlflfl 1, 1 It/, lfl, AOlll!'i>lfoi'11 

q~ 0 4 
1 fi fll 'i YI ll'tU.J tl~ 

f1ll'l'i1!'11l]t) ,m"Hh.HJ\Plff7'11m'ilJ'lf'U~'tt'Utj'U l~'eltJ\Plff7'11mrnnvtYf1.:i 1m.1inmi'.lv.:imu \P'IM~ 

'ell~ 1m.:im1<-1 fll'il~'Um1'1mi'.lv.:i,i ~~ll'U'Ufllrni,\Plll'.ill'UmT'U1J'U l~ (Benching method) 1~tifl1'i\Pl~1l1fl'IJ'Ui'l.:J 

~uvif tilJfl'IJ'\J mt1i'U~'l'i1m i'.l v.:i 11 tJ 1 ~tirnu 'l'i1mi'.lv.:i11 i l1'U t;i\91 m11 m 1 lJ'lf'U~l1'U tj'W 1~Vt;J\Pl m11 m 1 lJnotYf 1.:i 
., ., 

1 ~tl1l~~ ll'U'U fll'i'\J tlltlfl11 lJ fl11.:J'\JV.:J'l1'U 1 Bench 11J11~'U'l1'U 1mi'.lv.:i 11 U\911lJvifYVl7.:Ji'I flfY'i<if mllJtl .:Jll~ i'l~i'U 
"' "' 

11tl'1mi'.lv.:i 11u'lir\J' .:i1n'U 1 o llJ\Pl 'j m11.Jn11.:i'Uo.:i11~i'!~J'Un11/llitl'vvn11 1 o llJ\Pl 'j m1lJ'l'i''U11u1J'U,r'U ,~ 

• I "" 'i ~ !II !II "' (Bench Slope) u'J~lJlW 80 v.:im tl.:J 90 tJ.:JfY1 1~tlfl1'1JfJlJfl11lJ'11~'lf'UtJ'~'Ylltl (Overall slope) '\JV.:J'l1'U11'11lJV.:J 

1li1n'Un11 45 v.:im 

13/<V "' 
fll 'i 'ti 1 VI tp ~ l'IJ YI 

fll 'J 'l'M'1 \91Q'i ~IU~l~'el.:J1'Uli\PJJ'U1!'111]t).:J U'i ~flt)'IJ~1tl fll'j\Pl~tl'U'U fll 'j \Pl~ l'\J~ l~VU'.i'!Jtlfll'l'l 

,1 .d-; 'l !I/ 111 "" 0 "" 3/ ' ,I 
'l'l'U'YI !~ti 'lf'Jt111l1~'i~ 'IJ'IJ 1g~rni'lfl (Hydraulic crawler drill) '1'11fll'il1l1~J'i ~l'IJ~ '\J'U1~1tl'Uf-ll'Ui!J''Utlfl'11.:JJl1l1~ 

,£ QJ Q ' di V d ~ Q Q Cl \JJ \I] (/ ~ d QJ QI 

3 'U1 1\91Q'i~l'IJ~tl1'U'YI 'l/lU'U Primer flt) ~m~l'IJ~'lf'U~ !~'Ul !lJ\91 (Dynamite) mtitJlJi'l'lf'U (Emulsion) 1rn~ 

11ntJ1vJ-w'1 'ff1'11 '.i'IJ Column Charge H~till'ellJ llJIUtllJl'UI\PlrnrltllJiillT'U~ICJrn (AN-FO) 'e)\Pl'jl'ff1'U 94 : 6 l~tl 
., 

'U1'11'Ufl 

fll'i 'l ~1\PlQ 1 ~1u~1~v.:i1'Ur1i,\Pl11 i tt'U 'fJ\91 m11 m rn'lfil ~tt'Utj'U 1rlo mm1 t1'\J vwi'U ~ u1 nw 11-u 1 

"' 'l 3/c! ,1 .d 3/ .d 0 .,j ~ .,j 3/ . J 111.1 ° 111 3/ 
1'11lJtJ.:J '11lJ'\'l'UVl'j1'1Jfl11.:J'l'l'el'YlffllJ1'Jt1'U11flrn.:J1m~11'1J'IJ'\J'IJlfli'ltJ'U~1tli'llJ (Arr track) '\J'U rn'Yl1.:J1'U 1~ ,i~ 

~11'U'Uf1lrni,\91 \911lJJUll'IJ'IJfll 'i !,J1~'J~IU~ (Pattern of drilling) 1\91Q'i~IU~'ff1'U~'l~11l'U Primer flt! ~m~IU~ 

'lf'U~ l~'Ul llJ~ (Dynamite) 111 ov lf i'l'lf'U (Emulsion) lli'l~llfiUll'l-w'1io.:i111~ri1.:i (Delay) 'ff1'11 '.i'IJ Column Charge 

'l~~tllltJlJ 1miltilJl'UI\Plrn r1tYlJii1tl''U~l'lii'I (AN-FO) 'el\9117'ff1'U 94 : 61~viirntl'n 

I I 

fll'iUVl.:JU'i 

tt'U 'l miJ~r1i,\Pl 1~,i1nfll1'1'i1mi'.lo.:i 1~t1m11~1u~~ii'llm~'l'lt11'11lJ1~ mm1t1~1'UtJ1n 1utt'U 

riwfomn 11~ ,i ~V1t1ot1ri11~e.1.:J 1~t1rnt1'U~mn.1n 1tJ'l'i1fllrn~tiot1~h .:i 1u-n'U '\Jt1.:JM1.:ilj'Uri1whn~ 1.11t1.1r1. 

flt)'U tl\91 '.ifl'lf'U 

\91 ~1'U\Plflr11.:JtJ tJfllUU 'i~ lJ1W 500 llJ\Pl'j 

fll'i1'UJ1'lumnh111i'lt>.:i 

''l ~ .d,. I a., a 31 a 
tltl 'Ul'\J\91'\'l'U'Ylu'i~V11'U'IJ\Pl'j'IJ'j 11W '1'11.:J~l'U'YlfY 

"' 

lUii fll 'j 'l ~ii 7 'l 'U fl1 1 '1'i11 '11 l]tJ .:J l'Wtl.:Jll~ij fll 'J 'l ~ii 1~ ~'\'l 'J lJ \PlllJl~'U '1'11.:J ri11~t1.:J 'l 'Ul'\J \911'11 l]tJ.:Jll '.i 

1~oilo .:i n'U fl11-w'.:i m ~,i1 ti'\J o .:i N'U i'! ~oo.:i~1n~t'U \917lJl~'U '1'17.:J'\J'U ri .:i1 '1'17tl' 'U 1 ~ v,i ~~ ~'l'l 'J lJii 7'1J'U ti'U'U i'! fl i' .:i . . "' 

' 
1.2.3 nfl\JW~fll11'tin~iuna1u lr11~fll'i 

"fll!W~fll 'j 'l ~~~'Uflltl!'U 1 m .:Jfll 'j U'j~ f)t)'IJ~1t1i'U~IU~'l'i1mi'.lv.:i ~l~'!Jf)t).:JIU~tlfl~'U uoin 

\Pl ~fltl'U ~l~'!Jmrnd 'ffl'Ufl.:Jl'U lfli o.:i'l7.:i h.:i1utt'U lHCJ/tllJ h.:i1~'1J1\91Ql ~IU~ 11l'U~'U 
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' ' 
1.3 

o ~ ~ ~ ~ V 
! !W ti fl 11 ~ l ! ti ti fl 11 ! 1"10 VI~ VI 1 ti VI 11 'ii trn 1J fJ W fl 11"1 tr~!! 1~t10 ti 

' ~ 

fll';j~ll'W'U fll';j~~\911:i.J\91';i1'il'fftl'UfJULfll'Vlff-:JU 1~itll.J 'ffll.JlHIUU.:J ,~~.:J'U 

fll'j \ll 11 'il tlel'IJ fll 'ju fiiwi 11m-1m Ill 'j fll 'j ifo.:i fl'I-Ulil ~ II ti'1 'II Nil fl'i~YllJ i .:i 1!1 ~ u el" 1 ~ ffYl 1-:J 

u 1 li'Yl~ tl1 fill 7 'il ~vh fll ';j \91n'ilfltJ'IJUn ~ ';i 1u ';j 1:i.l-u' m.in nn tl fiu1i 1,11" l.Jl\91 ';j fll';jilv-:i fl'Utrn ~un'i 'U Hn m ~'YI u 

~-:iu1~iv" 1,11miv'U i'll'Uv.:im1,1rn1';i~fh1rn~ H 'V-lf vmf .:im'U0uqprnm~~tlft';jrn '1im1';itli)mi \91ntJ~'il'U 

!'ff'UtJU'U~U'U1'Y11-:JUti'i'UUft~~ ll'W 'U fll';j~tJ i U 
' ... ... !ii 

fl 1'i Ill~ \ll l ii \ll 'i 1'il tlel'IJ fJtUil l'Yi tl-lU 1~ il el ii 

' g/ g/ 

\91 ';i 1'il 'fftl'UfJW fl l'V-l ff .:JU 1~~tl lJ '1 'U ~ l'U fJW fl l'V-ltl 1 fllfli 'Urn ';i en fllfl c:j "' 
fl1ll.Jl';i11W~'Ylfl'Y11-:J~l.J 

u Hi'U fl~lvitJ'U fJWfll'V-l'l-11 Uft~fJWfll'V-l~'U 'V-lf vmf .:iftitl H~fll';j\91';i1'il1~1lli tl'Ul~tl'Ufl'Ul.Jl\91';j i}l'U~f)l'tt'U~ 

.q d 3,1 do d 
\911:i.Jl.JW1H11';i\91~\911:i.J\91 ';i 1'ilfltl'UfJWfll'V-lfl.:Jll1~fttllJ'Ylf11'11'U~ (\911';il-i'Y1 1-1) 

fll'i f ~'nl'iltl-11'1-A 'Y11.:J'IJ1 lJ 'YI~ lli fll:ll'il ~ 'O~l'll';i ltl.:Jl'U Hft fll';i UOllil \91 ll.Jl.Jl\91 ';i fll';iiltJ-:Jfl'U 

u~ ~un'i'llHnm ~'Ylu~-:iu1~iv" u~ ~flu~~\911:i.l\91';i1'ilfltJ'LifJWfll'V-l~.:J111~ivl.l ~1'\..11'\..I 2 rif .:i /il 1viml1m'Uv 

~ v rlTw n.:i TU 'U 1 ti'IJ 1 mm ~UH'U 'Y1 :i'V-ltll m 'li ';i ';j l.l'lfl ~un~ ~ .:iu 1~ivl.l m l.l'Q 1,1 'ffl'H m ';i l.l~'U Jl 'UU~~ fll';j IM i'iv.:i u-i 

Uft ~'H'U1tl.:Jl'U~l~tl1-u'tJ.:J i~'ri'ill';itu l~tl i U 

rlrn :i 'IJUN'U fll';j ~ ll'W 'U.:J l 'U ~ ~\911:i.J\91 ';i 1'il fltJ 'UfJW fl l'V-l~ .:JU 1~ivl.l '1 'U ';i ~ ti~~ ll'W 'U fll ';j 'lf1-:JU 

'V-l . fl . 2564 'UtJ.:J !i'lH fll ';j m i'iv-:iu itt'U"Q\91 'ffl'H m rn'lfil~tt'U ~'U 1f1eJ'Q\91 flll1 m rnnvflh:i 1h ~ 'Yll'U U\91 ';i m'll ~ 

30736/16293 'Utl-:J,rl.:J'1'Ufl1'U~lfl~ 1.11tl.lfl .fltl'U'ff\91:ifl'J7'U Ufl~.:Ji1l'U\91l';il.:J~ 1-2 
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' .c:s _I .ct l:it, .i=t. V 
VI l'HH'l 1-1 ff 1 u '.i 1 ti i.l::: It) ti YI VI UJ m Vl'j tn '.i VI YI VI UJ VI n Oi:HlU fJ fl.I.fl WHY ..:i 111 YI i,H)" 

'U6..:11fl'.i..:lf11'.itlll'Hi'.i6.:.tll'l11U6Vlfl'Wif1'.i'.iil'tf'UYl11UtlU 1i466Vlffl'Hf1'.i'.iilfl6ff~l..:I . " . 
tl'.i:::YllU'IJVl'.ili.l'U~ 30736/16293 'U6..:1'11H~Ui:Y1U1llt1YI 1.1ltl.lfl.fl6Ufl'Vl~fliu 

'.iU.11)1'.i\ll'nil'Jvl 

1. tJ Will 't'Hl lfl 1ft 

u .. 
2. '.i:::vl'UUH.1-3 

u ... 
3. 11'.i-:Jff'Uff:::ll'Hl'U 

. 
4. t;1tu.m't'i'll1ih~u 

6. tJW.fll't'i~U 

12 v1 \ll n,, r v1 

0 .... 

\Jl'U TU 3 ffOl'U ~lel 

1. h-:i i:u-n'U'l10-:i11'1-:i,!'Wri1'U~1nr1 

i.1w.1r1. rio'U n-~f ri<ii''W 

0 QI rle. ~ 
2. ffl'Uflff-3CJ.J'Yf'Ufl1 

r/ Q.I <:::i. O I 

3. f!!''UU'W\lll'Wl,Wl 071f10lllJffOrl 

i-:i111r1mfl 

0 .... 

\J7'U1'U 3 ff(ll'U rl'el 

I. IH l:U'tt'U'll0-311'1-:i,!'Wri1'W~7tlrl 

1.17l'J.lrl. rl'el'U ff~f ri<ii''W 
0 QI fie. ,d 

2. ffl'Wf1ff-3CJ.J'Yf'Ufl1 
ti QJ .:=:t O I 

3. tJ''UU'W\lll'U71l~ 071f10lllJff0rl 

1l-3'Yf1rl~7fl 

0 .... 

ll7'U1'U 2 ffOl'U rl'el 

- Total Suspended Particulates 

- PM-10 
d <> 

- rl17lJl'nllft~ 'l1fl'117'3ftlJ 

- Leq. 24 hr 

- Lmax 

- Peak Particle Velocity 

I. 'll01.111tlft-:i'l.h~ 'l17'W'U~'i'l1NIPi'1'W - Frequency 

'Vlfl~~l'WOOfl 'i~tti1-:imifl'YflJrl'Vi - Peak Displacement 

5 lift ~ 6 

2. 'W'i ~ li7~rlOU'tt'Ufl1 

,: .<::!I e,, o d ~ 
fJ(U.f17'W'U7N1rl'U lll'U1'U 3 ffOl'U rl'el 

I . UOifl~~ flO'U'll0'3 lrlHfl7'i " 1.12" 

2 . UOifl~~ flO'U'll0'3 lrl'i-3fl7'i "1.13" 
,, d d 

3. 'Yf1U~~ lrlU'U~rl'l1 I 

fJ(U.fl1'Wtl1M~'W ~l'U1'U 2 mnu ;{o 

' ,: ,I , d j.l QI 

I. 1.IO'U7~'W'll0'3 'i l~~'i'Yfl,J'l141.ll'W1'3 

d O I di I 

~ ~ lrlU'U ~11.lft'111ff1Uft1rl 'li-30tJ 

- Peak Vector Sum 

- Air Pressure 

- rl17lJlrJ'Ufl'l'rlllft~~7'3 

- mmru'll0-311~'311'll1'Uft0(J 

- mmru'll0-311~-:Jft~ftl(J 

- rl17lJfl'l'~~l-3 

- rl'JllJ~'U 

- mmruift1vl~ 

- mmrum~m1lJ 

- rl1llJlrl'Wfl'l'rlllft ~~N 

- U1lJl(U'lleNll~-3ll'll1'UftOU 

- mmru'll0-311~'3ft~ft7('J 

V11'3~l'UVltY~~-r'U~fl1~U,:JllY'WeJE\tel'1 - 'f1111Jfl'j ~~1'1 

lr1Hfl7'i - rl'JllJ~'U 
I 1: ~ .-::0. 0 QI ,I .-::., ,d 

2. 1.IO'U7~'U1J'il1(1Jffl'Uflff-3CJ.J'Yf'Ufl1 - mmruiftlvl~ 

- mmrum~fl'l'1lJ 

C), .ld~1 ii~ o 
- mnru'W'U'l11url'Yf'U71'YflJ0-3\Jl'W1'W 2 - ffl'i'Yf'l;,f 

- 'ff-3 f1 ~ff 
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St.2 u1nll!t11,l'n'1.:i¥fii-uih (0445861E, 1853125N) 

s 

MINIJ\"(I t:NVlKQNMt:, I' "ONSUl,TMIT CO., 1: ru. 3-2 

- vfuif[m,3011 

D -[j] 

l.htl11'U'Ufl"I~ 30794/15994 

,.ht'11'U1Jel"I~ 30672/15261 

t.ht muuei"I~ 28202114896 

thtrnuuei"I~ 30745/15502 

l'HL~'H'Y'lla.:itfl"l-1101"1 

gfJ/1.? h.lA./t':l • 1 



tl'mfud1ui111i.i 1.11t1.111.RouaAfoi'u 

l\Plf.J'\111f11':i~':i11l1\Pll'W'I.J°'fr°JW~fll\Pl111l~1~f-u~rn m ~'Vl'IJi•:nnJ\Pl 3 mnw fit) ci'I.J~ 3- 1) 

1. 'LI1nru h:i 1illi'W'llt1.:i 1m.:im':i ('Yln\Pl 0445758 \Pl ~l'Wt1t1n , 1852112 milt1) t1tj'tt1.:i1J1n . ' 
"' "' :C-1 <JI "' 1'L I " "' ., • I 'V'l'W'Vll1J\Pl'11'Wll'l'l:l.Jtl'111J'Vll'1\Pll'W'Vlfl~~1'W\Plf1 lJ':i ~:l.JlW 500 1:l.J~':i 

C!to O Q.I rl e. ~ C!to Q,I ii 
1 

2. mnrum'Wn'ff.:iCJ.J'l1'Wf11 ('V'lf1\Pl 0445861 ~~1'Wt1t1n , 1853125 l'l'l'WtJ) t1tj,,f1.:i,nn-w'Wvi 

1m.:im':i1'LI'Vl7'1~7'Wvifl~~-r'W~rn~v.:imt1t1 'LI':i~mru 800 L:l.J\Pl':i 

3. 'LI1nrui:J'W~lZ\>ll'Wl;~ cvln\Pl 0446345 ~d 'Wt1t1n , 1849928 mtit1) 

ll'l':i-:Jf11':i1'LI'Vll '1~l'Wvifl'M 'LI -:i ~:l.Jlf,U 1.8 n1m:l.Jm 

3.1.2 J:-ftl fll 'i ~ 'i1 ~ 1 vl fl W.fl l'YHll fll fl 1 \,I 'U 'i 'itll fll fl 
q 

. ' I t .:!t ,d 

ti ~'H1'1 lllf1'V'l'W'Vl 

1J1n~rnm':i~n1J1\PlfJW.fll'V'lt11mfl't'Wm':iv1mr1 IJTl.rn.J 3 1:Ym'U 1rlt11'W~ 11 -14 ~ml'l:l.J 2564 ii 

Ni'lf11':i~':i11J1\Pl l'W~l':i 1'1~ 3-1 Ui'l ~':i lf.J'11'WN'1f11':i1Ll'l':i1~11l'W.flll'IN'W1f1~ 2 

Nl.ifll'iVl'i1;)1'1 .. .., .., .. .., 
J;Yfll'UVl'i1;)1'1 1'U't1Vl'i1;)1'1 

TSP 24 hr (mg/m1
) PM-10 24 hr (mg/m1

) 

1. 'LI~nru h.:i 1illi'W'llt1-:i ll'l ':i -:Jm'j 11-12/l0/64 0.194 0.075 

12- 13/10/64 0.203 0.079 

13-14/10/64 0.191 0.075 

C!to O CV rle. ~ 
2. mnrum'Wn1:Y.:iCJ.J11'Wm 11 -12/10/64 0.157 0.052 

12- 13/ 10/64 0.159 0.054 

13- 14/10/64 0.149 0.051 

c:t, rl Q,I c:t, 

3. 'IJ':il'Jf:l!l;J'WV'V'l\>ll'\.Jlll~ 11 -12/1 0/64 0. 160 0.053 

12-13/10/64 0.151 0.050 

13-14/10/64 0.168 0.060 

0.330 0.120 

'LI1 'U'Vl 1:l.J~'1 Lg'W11':itl'WL,j''W'l'l l'ltl'W'~'1U'Vl'W'1 1Jlfl\Pl , 2564 

m~':i J l'W fJWtl l'V'lt11mr1't 'Wm':i mmfl 1\Plvvi'11 'I.J 'LI':i ~mfll'lru ~m':i:l.Jf11':i~ .:iu 1\Pl "'tJ:l.JU'tt'1'lfl~ 

'Q'I.J'IJ'Vi 24 'Vi .fl . 2547 
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ifwj'unuthn,;i 1.11V.lfl.flVUO'P111lfU 

3.1.3 ~11h,mm1~11111v1r1w.nTrm1mH1uu11mtnfl&~au~t11r1iJ 2564 
" " " 

,nm-rnm'.i'Pl'.i 'Hl1~flrumvrn1mffL'Wm·rn1mffL'W'lf1 •:rh.1~ 11 -14 'f.li'l lfllJ 2564 'i17'W1'W 3 inn-u 

'Vl'lJ'Jl 'lJ1 ntu h-:i ll!'n'W'Uel-:'1 lflHf11'.i iJri1 TSP eltjL'W'lf1-:'I 0.191 -0.203 mg/m
3 

uii~iJr11 PM- 10 eltjl'W'lf1-:'I 

0.075-0.079 mg/m
3 

, 'lJ1 nruri1i!mwir'i1'W~1 lJfll TSP eltjl'W'lf1-:'I 0.149-0. 159 mg/m
3 

U'1~1Jfll PM- 10 eltj 

l'W'lf1-:'I 0.051-0.054 mg/m
3

, 'lJ1 nWi;!'WV'W\PlJ'Wl~'Pl iJri1 TSP eltjl'\.l'lf1-:'I 0.151-0.168 mg/m
3 

trn~iJri1 PM-10 eltj 

l'W'lf1-:'I 0.050-0.060 mg/m3 
~-:iiJr11eltjL'W1flrucn°m'Pl'.iJl'W~fll'l-1'W~ 1rlm17N'1f11'.i'Pl'.i1'il1~~'l~''l,Jn_Rvrnvivrni'lJ 

mru cn'mmJl'WflWfll'Vlellf11ffL 'Wm'.i v1mff 1~ vJ1 'l ,J 'Pl7lJ1.J'.i ~f11ffflru~m'.ilJ f11'.i~ -:i1n~~ellJU li-:i'lf1~ ~1J'lJ~ 24 

'VI .ff . 2547 ~fll'l-1'W~fllm~tl 24 'J11 ll-J-:i TSP 'llllfl'W 0.33 mg/m3 
Ui'l~ PM-10 'liitn'W 0.12 mg/m3 (~wmrn 

mfl N'W 1n~ 3) 'VJ n'ff m-u ~vi 1 f11'.i m 1'il1 ~ u~ elth-:i 'l '.i ~'PlllJ ~,J'.i~flel'lJfllH ~ ~ el-:i1.JB 'lJ~'Pl llJlJl'Pl'.i m '.iil el-:'lfl'Wuii~ 

9Jlll g) I I QJ .c!t ~ Gt !1'.o:.:1 ... 1 C), ~ .J I ..di 
ttfl ! 'IJN'1fl'.i~l'l'lJ~l'Wfl W.fll'Vlellf11ffel1.Jl-:'llf1Hm~ '\1';i elf11'.it'VllJlJl'Pl'.ifll'.i L'l-1lJ1J'.i~'ffl'l'li.f11'VllJlfl'IJ'\.I l 'lf'W f11 '.i t'VllJ fll'.i 

'fft1.J'.i 6J 11u m ~m'W mm~ Vel tl'tt'W L 'Wel'W lfl'Pl m'Wt~'lJflel-:itd tm~ m'.i~ ~mlJJ 1t~'Wl'll-:'l'IJ'Wr:Y-:itd mv L'W'lJ1nru 

3.1.4 ~1'Uf..lt1fll1!'ITT£Jrnn£J1Jfll1~11111v1r1w.nwm1tnfl1uu11£.llfllfl 
" " 

'illflNi'lfll'.i 'Pl'.i1'il1 ~fl rum'VI ellfllff L 'Wm '.i v1mffL 'W 'li1-:i~ ~l'WlJl 'il'W ~-:ii! 'il ~11 '\.I (1~ el'W'f.J '1lfllJ 2564) 

'l~'l'ilfll'.im1'il1~mlJlW~'W'1~elel -:'IJ-:i11lJ~ (TSP) trn~mlJlW~'W'1~elel-:'l'IJ'Wl~~lfl11 10 '11.Jfl'.iel'W (PM- I 0) 

'i11'W1'W 3 '1'\ll'U Mun 'lJ1 nru 1 H lll'tt'W'Uel-:'l lflHf11 '.i 'lJ1nruri1i!n'ff-:icifi1'W~1 U'1~'lJ1ntuff'WV'W\PlJ'Wl~'Pl (~-:'I 
" 

'Pll'.i l -:'1~ 3-2 1m~i ,J~ 3-2) 1~t1'Vl'lJ'Jl 'YJflflf-:iuii~J-:i 2 ~'lf-u~'l'i1m'.i'Pl'.i1'il1~1Jr11eltjl'Wlfltucn°m'Pl'.ill'WflWfll'VI 

e11mffL'Wm'.i t11mr11~vJ1 '11.J'P111.J1.J'.i ~f11ffflru ~mrnm'.i~-:i1n~~ellJUll-:'l'lfl~ ~1J'lJ~ 24 'VI.ff. 2547 'YJfl'ffm-u 

~'l'i1m'.i'Pl'.i1'il1~ ~-:iu'ff~-:i 1ir1i'.i'W11Y11-:i~1.J'.i~flel'lJfll'j M1.JB'lJ~mlJlJl<p]'jf11'j~ Mn111'W~ '1 i'elv1-:i1fli-:ifl i'~ t~el 

iii 1 irt n~ Nii m ~ l'l'lJ ~ el'ljlJ 'lf'W ~ l'W fl tu.fl 7 'VI el 1n lff u ii ~~ el-:i,J B 'lJ~t vi" 1~1.J 'Pl 11.J~l'l l-:'l'lJ 117l'l ~lli fl'hl 1 ~ -:iu 1~ ~ ellJ 

~"'9"' 0 0 "'9"'"' .. o: , .,,; .,.J' 9 9"'"'"' .. .,..,.,,; 
!~ !'11fllU'W~'WllJlU'11 !'W'U l-:'l'Pl'W t'Vle1ttl'Wf11'.ii'l~mlJlW~'Wl'l'il~tfl~'IJ'W !'Wel'Wlfl'Pl !'11'Weltll'l"J'~ CJf-:'ll'll-:'l'lJ':i'hll'll'l 

lli fl'hl 1~ -:itn ~ ~ ellJ trn~ m-:i 1 m-:im'.i 'il~'l'i 1m'.i~ ~'PlllJt~1'.i~1-:iNiim'.im 11J1 ~fl rum'Vle11mff1 'WU~ ii~q~ mi, 11 

lfl~N'1fl'.i ~l'l'lJfl'lJ'ljlJ'lf'W lfl~t~ tl-:'llJlfltl' eltll'Yitl-:'I 1~ l ~ el 'il~'l11l'll-:'lilel-:i fl'Wlrn ~uA"t 'IJ~ el 'l,J1 ir1n~ N'1 m ~l'l'lJfl'lJ 

'JilJ'lf'W 1n~t~ v-:i '1 'W 'j ~~'l.Jtl' elt1~"!~ 
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\lll-:iH~ 3-2 lll;Y\l1,3fll-:illlil'.JU!'fll'.Jmrnm-:i\ll-:i1111\l11'1Wfll'V'lellfllflhmnl'.llfllflh!'!h.:ifiN1'Wm1J'Wtl.:i'U1111uu 

25-28/02/62 

15- 18/10/62 

25-28/02/63 

12- 15/ 10/63 

25-28/02/64 

11-14/10/64 

,. 
vim 

't'imm't'i\ll 
q 

q q 

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

) 

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

0.2 11 - 0.273 0.173-0. 196 0. I 8 1 - 0. 195 0.080 - 0.091 0.064 -0.072 0.073 - 0.078 

0.219 - 0.231 0.179 - 0.1 8 1 0.178-0.1 97 0.089 - 0.094 0.086 - 0.087 0.080 - 0.087 

0.204 - 0.275 0. 199-0.2 12 0.182-0.199 0.079 - 0.092 0.080 - 0.08 I 0.075 - 0.079 

0.2 1 I - 0.224 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 0.194-0.212 0.082 - 0.095 0.073 - 0.075 0.075 -0.080 

0.191 - 0.203 0.149- 0.159 0.151-0.168 0.075 - 0.079 0,05 I - 0.054 0.050 - 0.060 

0.330 0.120 

'lihi'VI 'hi~.:i t~'I.JLTrntmrtrvi' l'ltiw~mrnu~ ~7nl'I, 2564 

:l.Jl \9'1':i~7 '1.JfJflU17'Vitllfllffll.lm':iv1mrY11'1vJ11'1.J '!J1~mffr1ru~mrnrm~.:iu11'1im.Jul1.:i'll1~ 

., d 
'Q'IJ'IJ'VI 24 'Vi.ff. 2547 

St. 1 

St. 2 

St. 3 

,C!i, 0 QI r/,Q ~ 
m nru mu flff .:i CJJ'l1'1.J m 

M INING ENVIRONMENT CONSULTANT CO., LTD. 3-5 REPORT: MM_ V I : VYKCONSTRUCTION/202 1/OCT/CHAPTER3.DOC 



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/mJ 

1J1¥llJ1U = 0.330 mg/m3 

0.273 0.275 

t.2 11 t.204 

£260 0.23 1 0.224 
!0.2 19 ! 0.238 0.203 

0.2 11 ! 
0.19 1 

25-28 0.'1'1. 62 15- 18 91.A. 62 25-28 n.l'I. 63 12- 15 91.fl. 63 25-28 n.l'l. 64 11 -1491.fl. 64 

mg/m3 

l ,J~ 3-2 fl':iTYfrufom nuu,,rn fll':i~ 'n'il1vifJWfll'VH) 1 fllfl 1 '1-n.J'mn fllfl 

u111w1':i.:i1,Hht"llo.:i1m.:im':i1u'li1.:i~N1umiluo.:iifo;iifu 

0.091 

! 
0.080 

0.094 

! 0.089 

PM-10 (24 hr) 

1Jl\ll,J l U = 0.120 mg/m3 

0.092 

! 
0.079 

0.085 
! 

0.078 

0.095 

~ .082 
0.079 

! 
O.Q75 

25-28 n.'1'1. 62 15-18 91.A . 62 25-28 n.'1'1. 63 12- 15 9l.fl. 63 25-28 n.v1. 64 11- 14 Ill.fl. 64 

JU~ 3-2 (~6) fl':i1'VJ1mumnurn-rnm':im1il1vlfJWi11Wfllfllt11uunmmt1 

u111wl-:i.:ihH1u"llo.:i1flHfll':i1u'li1.:i~N1umiluo.:iifo;iifu 
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0.3 3 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

mg/m3 

0.196 

!0.173 

Total Suspended Particulates (24 hr) 

0.181 
•0.119 

0.2 12 

!0.199 0.167 
! 

0.157 

lJlm ! ltJ = 0.330 mg/m3 

0.208 

!0.199 
0.159 

! 
0.149 

25-28 n .VL 62 15- 18 (l\ ,fl . 62 25-28 n:w. 63 12- 15 (1\,11. 63 25-28 n.l't. 64 11- 14 (l\,fl. 64 

JUTI 3-2 (Ilia) m-1vJ11.nurn'fiu11frnfll1"\l11"1'il1~fJWfll'Wtllfllflhmnrrnm, 

u111wii1ii'mT.:icil11'1-!~11w1h.:i~f-h'l-!m'il'l-!O.:Jifo~ii''I-! 

0.130 
0.120 
0. 11 0 
0.100 
0.090 

mg/m3 

0.080 0.072 
0.070 ! 
ii1i 0.064 

0.040 
0.030 
0.020 
0.010 
0.000 

0.087 
• 0.086 

PM-10 (24 hr) 

lJl(lll!lU = 0.120 mg/m3 

0.08 1 • 0.080 f068 
0.060 

0.075 
•0.013 

0.054 

* 
0.051 

25-28 n .ll . 62 15- 18 VI.fl. 62 25-28 n .l'L 63 12- 15 (l\,fl. 63 25-28 n .11. 64 I 1- 14 '1. 11 . 64 

JU~ 3-2 (Ilia) n11vJ1mt11.J ITitl1Jf.li;lfll'j\ll'j1'il1~fJW.fll'W61fllfl1'1-!'U1"1"tllfllfl 

u111wii1ii'nn.:icil11'1-!~11mh.:i~r-lrnm'il'l-!O.:iif'il~ii''I-! 
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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 
O.Q3 
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 
0.01 0 
0.000 

mg/m3 

0.195 
1

o.18 1 

Total Suspended Particulates (24 hr) 

0.197 

!0.178 

0.199 
1

0.182 
0.163 

• 0.157 

lfHifuri1u '11f1fl 1.11U.1fl.tH)Uff91i',, 4°u 

IJll'll J l lJ - 0.330 mg/m3 

0.2 12 
! 

0.194 0.168 
! 

0.15 1 

25-28 n .11 . 62 15-18 ~I.R 62 25-28 n .l1. 63 12- 15 91.fl. 63 25-28 n .'l'I . 64 11 -14 91.fl. 64 

mg/m3 

J 1.Hi 3-2 ( 9i t)) fl'Htfonu 'I.JI nu 1.J 11-H.Hl 1':i ~ nil 1~fJ Wfll 'Y'I t) 1 fl1 "1 inrnm fl1" 

1.J~l1Wi;J'l-!~~~'\.!l~~,wh:i~i:-huinil'l-!{i.:iifo~u'\.! 

0.078 
! 

0.073 

0.087 

! 0.080 

PM-10 (24 hr) 

lJ19ll J l lJ - 0.120 mgim' 

0.079 
l 

0,075 
0.068 

! 
0.062 

0.080 
! 

O.o75 !°'060 

0.050 

25-28 n .11. 62 15- 18 91 .A. 62 25-28 n .l1. 63 12- 15 ~.A . 63 25-28 0 .l'L 64 11 -14 ~ .A. 64 

JU~ 3-2 (!lit>) n11rl1mu1.J1nurn-n1011m1il1~rJWfll'Y'ltllfllfl 1uu-ntnfllfl 

' ,Q, d v ,Q, GI ' .c:t ' -di _<if> v 
1.J111Wi;J'l-!tl'Y'l~'\.!l,l~ !'l-!'111.:J'Yli:-ll'\.!lJl,J'\.!tJ.:Ju,J~1.J'\.! 
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3.2 

3.2.1 

"" <S "" fll1V111il1vlfl1UH'J1!U'l~'t1fl't1HiUJ 

0 "" fll 'J vi l n! 'I-! fll 1 

'1'17ml'Pl'J1111~ ~ 1m fl 1el<l'Pl11111 ~ fl 17lJ111u ft ~ 'Viff'Vl 1-:i ftlJ 1 ~ v~h fl 1 el -:i 11 ~'1'11m 1 'U'Wvi f1 1'11 

fl'J l lJl11Uft~'nff'Vl l <lftlJ!Ur1'1'll f17'Jm~m~'Wl'l l 'Jltl'lT11m 1l lf1i!'W'Ul l'l 1~1~m1l~'l'll l~'WW:-l'WfJiJftlJ (Wind Rose) 
1 rl ,Qt dt Q./ d..:::. 9J 

'Pl l lJ'J~'IJ'IJ'1Jel<l t'IJ'l'lel'J~ (The Beaufort Scale of Winds) f17 'J'Pl~'Pl..:Jlf11el..:J1~f117lJ!'J'JUft~'Vlff'Vl l ..:JftlJ 'Plel..:Jt,'..:J1l lf1 

,'W~'W 6.0- 10.0 llJm 1~v,i~~~..:Jlf11 el..:i~el..:Jelfl1'W~1~..:i 1lliJ~..:J 'U ftmYf1..:i11~elellfl l ni'..:J'IJ,:j Uft~~el..:i~..:i1'W'li1..:i 
<l 'U cu 'U 

~ G! dt Gt 91 ~ I 9J 91 ..:::. Q./ 0.1 r1 
1'WUft~n ftll~ tl'Jfl'W fl'IJf17'Jm11l1~fJUUl wrn1mff ! 'Wm 'J tllf17ff !Vrn ! 'b'l1J 'W '1J ell,! ftell..:J el..:JUft'~..:Jfl'JllJft'lJVl'W 'Ii 

'1Jel..:JNftf17 'J 'Pl'J11l1~ 1~t1'\'ll f11 'J 'Pl'J'J,J1~ ,ll 'W'J'W 1 mnu ~el 'IJ1mu 11..:i 1lll1'W'1Jel..:J 1m..:im 1 ('Vln~ 0445758 

'Pl ~1'WeJeJ f1 , 1852 11 2 !'11-WeJ) eJ~'H1..:i111n.ftJ~1il~11u'1mi'.ieJ..:ii-u 'Vl 1..:i~1'W'Viff'Pl~1'W'Plf1 -u1~mru 500 tlJ'Pl'J ci -u~ 

3-1) 

"" 3.2.2 H'tlfl11V111il1vl 

f11'J'Pl 'J 11l1~fl'J l lJ!11uft ~'nff'Vl l <lftlJ ,Jl'W'J'W l mnw Mun 'IJ1 nru h..:i 1lll'itJ'1JeJ,:j 1m-:im1 

1tJ'li1-:inm1~t11fl'IJf17'J'Pl 'J11l1~fJillfl1Vlellf11ff1'WmW7f11ff 'J~'\11l <l1 'W~ 11 -14 ~ftlfllJ 2564 lJNft f17 'J'Pl'J11l1~ 

Uft'~<l1'W'Pl 7H:J~ 3-3 i-:ii tJ~ 3-3 llft ~'J l tl<ll'WNft f11 'J'Pl'J11l1~ 1'Wfllf1N'W1f1~ 2 
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"' \l'l11HYI 3-3 ~H'lt111\l'l11~1vll'l11il!~1Utl::fll'IYIHtUJ 

' QJ ,. 

1::'1111'11'1-.!YI 11-14 ~tlll'lil 2564 

" nfoi1°\h~~fl1UJl~11UJ (%) fl1UJl111UJ 

u1muh-3hltt-u'Uti-llfm011 

0.4-3.6 mis 

nfl'l'll-311).J 

N 1.39 

NNE 8.33 

NE 0.00 

ENE 1.39 

E 5.56 

ESE 5.56 

SE 0.00 

SSE 8.33 

s 8.33 

SSW 5.56 

SW 2.78 

WSW 6.94 

w 0.00 

WNW 11.l l 

NW 0.00 

NNW 0.00 

11).J 65.28 

lli.JIH'U (<0.4 mis) 34.72 
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NORTH . 

SOUTH 

nwfuihu41tlii <J.1111.111.1111urmrniu 

11 .3% 

9.08% 

·-··-◄---· ····-· •• 
EAST 

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: 34.72% 

JU~ 3-3 llff~-311NUN-3flftfll ·UUJ 'nlfll1Vl11il'l~1:::'t'l1H'l'U~ 11-14 9Jfllflll 2564 

3.2.3 «1tJNi1n119111;11~f11u..1111ui1~nfl't'l1-:.tai11u,~e>u9.1i11flii 2564 

,..;,m191n~1Am11.11111rn:::'tiflm.:im.J 31'U~v,~v-m1rn:u IH 11.Hiu'Uv.:i lf1Hfl11 iw1h.:i1u~ 

11-14 ~I'llfll.J 2564 'WU11 ihu i11ajifl1.J1~lf1't1m1:::1'U9lfllav.:imil t)flt}'U 11h11.:i°¥ifl9l:::1'U9lf1 (WNW) IAflii 
d,, .::.~I,, rdo a., d. ~ 

m11J111 'U'lf1.:J 0.4-3.6 mis flfllu'U1tlfli'I::: 11.11 '\Jtl.:J'lf1.:J'l'l'l'l1fl119ln~1A 1rn:::1Jii1Jff.:irnvvii::: 34. 72 
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3.3 

3.3.1 
0 ... 

fl11vllt'\.!'\.! fl11 

'IJ1'17'Vl h 1~.:i t~'W1THJ'Wt~'W't1 f1eJ'WCJfo!!'Vl'W~ ~1tir1 '1'1 7f11 'i9l'i1'il1ri'i:::irnff1Nm~v 24 i'11m 

(Leq. 24 hr) !!ft:::'i:::\Pl'IJ!flt.l.:J\i.:J"!rl (Lmax) !~'U!1i'll 3 1'1-l~el!~el<l 1'W'lf1.:J~i'.ifmiht'U'U.:J1'U'11'l.J'Uf1~'1JeJ.:J 

tfi'i.:J fll 'i 1rleJ1'U~ 11 -14 ~mm.J 2564 1riv1;tf1ieJ.:i:i'.ieJ Integrating Sound Level Meter ACO 6236 trlt.1'1'17f11'i 

'1'i1'iliri 1'W'IJ1rn,u~mr111'iJ::: M!'IJ~rnm ::: 'Vl'IJ'il7mffv.:ii.:i ~7'W1'W 3 mn'1 ~.:it~'W ~r11~v1ti'U~'1'i1'il1rirJrum'l'l 

mmfl'1'Wm'it.11mft' fieJ (i.:ii1l~ 3-1) 

St. 1 'IJ1nru h.:i tlJ'H'W'IJeJ.:J 1m.:im'i 

St. 2 'IJ1nruihwrrn'.:iCJJ'H'U~1 
.c:i, ,,, Q/ .c:t, 

St. 3 mnruey'Wt.1'l'l\PlJ'W7'iJ'1 

3.3.2 

'iJ7f1~ftf11':i'1'i1'iJ1rl':i ::: 1P1'1.J!fft.1.:im~t.1 24 i11m (Leq. 24 hr) !!ft:::'i:::irnflt.1.:J'1'.:J"!rl (Lmax) !~'U 

nm 3 1'1-l~eJt~eJ.:i ~7'W1'W 3 i,-m'11rleJ1'U~ 1 l-14 ~mm.J 2564 i'.i~ft f11 'i'1'i1'il1ri1'Wm'i1.:i~ 3-41rn:::'iw.:i1'U 

~ftm'i11m1:::'l-11'Wmf1~'W1f1~ 2 

"'"' .., ' 1:::~rna-v.:i c1~eiiiu~oa)1 .., "' .., 
tftll'WYll>l11il1~ 1-UYlm1il1~ 

Leq. 24 hr Lmax 

11-12/10/64 59.6 96.3 

12- 13/10/64 59.9 96.7 

l 3-14/1 0/64 60.3 97 .2 
ca o QJ a'ca oQ. 

2. 'IJ'i!1f,)J,'ffl'Uf1ff.:i'iJ'H'Uf11 11 -12/10/64 56.6 89.5 

12- 13/10/64 56.9 90.8 

13- 14/l 0/64 57.2 91.0 

.:::i, "0,/ .c:t, 

3. mnruey'Wt.1'l'l\PlJ'W7'iJ'1 11 -12/10/64 54.9 86.4 

12- 13/10/64 55.2 86.8 

13- 14/l 0/64 55.6 87.3 

'J..111>11~1-U 70 115 

m'1'ij7'U'i :::irnffv.:i hwJ1 'ltl tl'i ::: mft'firu::: nn'l.lm'i~.:i1nrii\'m.Ju'\1.:i'lf1~ ~'IJ'IJ~ 15 'l'l.ft'. 2540 

1rn ::: 'l.J1m~1'U f11'1.Jf1 m:::i 'IJ!ff v.:i1rn:::m1'l.Ji'W'ff:::1vi fl'W 'iJ7f1f11'i '\'11m:i'.i eJ.:J'H'W '17'l.J 'U 'i::: mft'm :::m1.:i 
.. q 

'Vlf'l'lt.11m1i'i'i'l.J'lf1~m,:::~.:i111rii\'eJ'l.J tl 'i:::mft''i7'lffi'il'il7'4t'I.Jf1'lfl 1'W~ 29 'fi'W17f1'l.J 2548 
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3.3.3 

'il1flt;-lftf71 '.i ~'.i1'il1~'.i ~~rnffl.J•mi~IJ 24 '11'11m (Leq. 24 hr) Uft ~'.i~ ~'Wffl.J·:J'~·Hl'~ (Lmax) t~'W 

nm 3 1'W'flt1tCt1~ 'il7'W1'W 3 'ffm'W 'Wll17 ll~nru l'.i~ llJ'tt'W'\JtJ~ 1m~f71'.i lJfi l Leq . 24 hr titjl'W'l/1~ 59.6-60.3 

m~tllft(tti) Uft~lJfil Lmax titjl'W'l/1~ 96.3-97.2 t~;tllft(tti), ll~nruihwnmca1'i1'W~1 lJfil Leq. 24 hr titjl'W'lf1~ 

56.6-57.2 t~;tllft(tti) ttft ~lJfil Lmax titjl'W'lf1~ 89.5-91.0 t~;tllft(tti), ll~nilli;f'WVi~'Wl;~ lJfil Leq . 24 hr 

titjl'W'lf1~ 54.9-55.6 t~;tllft(rn) Uft ~lJfil Lmax titjl'W'lf1~ 86.4-87.3 t~;tllft(rn) ~~lJfi7titjl'Wtflru~m~'.i.iJ1'W 

'.i~~rnffv~ 1~mt1 "hl ~1:w·1.h~mf1rlru~mrnm'.i~~tn~~mml1~'lf7~ 'Q1Jll~ 15 'W.f1. 2540 (mrlt;-1'W1fl~ 3) ~ 

n1t1'W~ 1irfi7'.i~~rnffv~m~v 24 '11'11m (Leq. 24 hr) lJfi1'1l'tlJtfl'W 70 t~;tllft (m) trn ~fil'.i ~~rnffl.l~\J'~'l'~ 

(Lmax) '1lJtfl'W 11 5 t~;tllft(W) Uft ~lJfi7titj1 'Wtflru ~m~'.i 1 7'Wrl1llf)m ~ ~'Wff1.J~Uft ~m1mt'W'1'~tvit1'W 'ill fl 

fll '.i vhmij ti~ 'tt'W ~ 1mh ~ mf1m ~ m 1~ 'Yl i''W v1m1i'.i'.i:W'lf1~trn~~ ~tn~ ~ti:w th ~mf1'.i 7'lffl'il 'ill'\¾tll nm i'W~ 

29 im1r1:w 2548 ~fl7'1-1'W~fi7'.i~~rn*v~'il7flf71 '.i llJ1.J~Uft~Vt11.J'tt'Wl'Wrllll 24 '11'11:w~ it1~'1lJtfl'W 70 t~;tllft(m) 

Uft~fil'.i~~'Wffl.l~\J'~'J'~ (Lmax) '1lJtfl'W 115 t~;tllft(tti) 'l'Jfl'1't11'W~'l'11f71'.i~'.i1'il1~ 

'il7flt;-lftf71'.i~'.i1'il1~'.i ~~rnff1.J~m~1.J 24 '11'11m (Leq. 24 hr) Uft ~'.i~ ~'Wffl.l~\J'~'l'~ (Lmax) t~'W 

nm 3 1'W'fimCt1~l'W'lf1~~~1'Wm'il'W~~if'il~1J'W (t~t1'W~mr1:w 2564) '1'17f71'.i~ '.i1'il1~'il7'W1'W 3 mnu '1~un 

ll~nru h~ l:W'tt'W'\Jtl~ lrl'.i~f71'j ll~nrurl1irnmca1'i1'W~1 Uft~ll~nruey'Wvi~'Wl;~ (~1'.il~~ 3-5 trn~ru~ 3-4) 

'Wll17 'l'Jflrl f ~trn~J~ 2 ~'lf'W~'l'17f71'.i~'.i1'il1~lJfi7ti~l'Wtflru~m~'.i.i11'W'.i~irnffv~ 1~vJ1'1'1.J ~1:w'I.J'.i ~mf1 

r1ru~m'.i:Wfl1'.i~~tn~~t1:Wttl1~'lf1~ 'Q1Jll~ 15 'W.f1. 2540 (mr1t;-1'W1fl~ 3) ~fl7'1-1'W~1irfi7'.i~~rnffv~m~v 24'11'11m 

(Leq. 24 hr) lJfi1'1l'tlJtfl'W 70 t~;tllft (tti) Uft ~~l'.i~~'Wffl.l~\J'~'J'~ (Lmax) '1lJtfl'W 115 t~;tllft(tti) 'l'Jfl'fftll'W~ 

'1'17f71'.i~'.i1'il1~ ~~u'ff~~ Mt~'W 17 n'ilm'.i:Wfll'.i ~7t'W'W~7'W '\Jti~ 1 m ~fll'.i l 'W'lf1~~~7'Wm '1lJ1:Y~t;-1ftm ~'Ylll~7'W 
V ' 

m1:w~~'.i ~ ~rn*v~'fitill~ t 1ill 'Ji:W'lf'W 1n~t~ v~vl'W vi 1 r1 '.i ~m'.i u'fiti v1~ 1~ 
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'i:::~'I.J!tlt.Fl [l~CUl'I.JJ;\(W)] 

Leq. 24 hr Lmax 

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

25-28/02/62 58.5 - 59.3 55.6 - 56.2 53.9 - 54.6 95.2 - 96.2 88.5 - 89.0 85.4 - 86.3 

15-1 8/10/62 58 .8 - 59.5 55.8 - 56.4 54.1 - 54.8 95 .5 - 96.4 88.7 - 90.2 85.6 - 86.5 

25-28/02/63 59.0 - 59.7 56.0 - 56.6 54.3 - 55 .0 95.7 - 96.6 88.9 - 90.4 85.8 - 86.7 

12-15/10/63 59.2 - 59.9 56.2 - 56.8 54.5 - 55.2 95.9 - 96.8 89. 1 - 90.6 86.0 - 86.9 

25-28/02/64 59.4 - 60.3 56.4 - 57.0 54.7 - 55.4 96.3 - 97.0 89.3 - 90.8 86.2 - 87 .1 

11- 14/10/64 59.6 - 60.3 56.6 - 57.2 54.9 - 55.6 96.3 - 97.2 89.5 - 9 1.0 86.4 - 87.3 

70 115 

,. 
'\'Jill 'lJ1 '1J'Vl ll.l~-:J l~'UlTHl'\.mj''U'Vl flfl'UCJ/clll'Vl'U~ i,n~, 2564 

mm~ 1-w 

'tU.Jlt.ll'Yi\ll 

l.ll~'lj J'l'U':i :::~'l.Jl~tl-:J 1~1.1t11,J ,J':i ::: f1ll'(flf.U:::m':il.lf11':i~-:Jlml~fll.lll'11-:J'l11~ WlJ'lJ~ 15 vrn. 2540 

3.4 

3.4.1 

. St. 1 'lJ1nru h-:i llJlf'U'\Jfl-:J lfl':i-:Jf11':i 

St. 2 

St. 3 

4:::t, 0 Q/ o'ei. ,Q 
m nrum'W nff -:Jc.iJ'Yl'Wm 

' CV CV ~ 

fl1'i\>l'i1111 vi H 'i ~ tY'U tY~! 'YI el 'U 

0 ""' fll 'i vl l ! 'U 'U fll 'i 

'lJ1'!J'Vl 11..1~-:i t~'W l 1':ifl'U!Jj''U'Vl flfl'WCJ1'1U'Vl'U~ i,n~ '1'17m':i~':i11J1~m-:iA''W ff:::1vie'W 'lltu:::~i1m':i 

':i ::: t'IJ~'Yi1411'YilJfl-:J'\Jfl-:J lflHm ':i 1~t1H1r1ie-:ii'.lt1~':i1'ill~m-:iA''Wff::: tvifl'U (Seismometer) ~-n'e Instantel Model 

Mini Mate DS-077 ~ij~~f111l.lffll.11':itl'\Jfl-:Jtflie-:ii'.le l'Um':im1'01~f11f111l.lt11e~mr1 (Peak Particle velocity) 

'\Jfl-:Jfl~'Wi'Wff::: tvifl'W 1~~~\u~ 0.254 :il'1~1l.l~':i/1'U1vi t'U 1,J r11m11..1~ (Frequency) fl~l'U'lb-:i 1-100 1i{~'lf 

1rn:::ur1ri-:ii'rn1He1~mml'f (Microphone) fi1r1'U~~':i t ~'lJ 140 1~;1•1.rn (llfl'1) 1~t1'1'17m':i~':i1'01~ l'W'U1nru~m~ 

11'0::: t~i'mmm ::: 'Vl'lJ~11..1m~':im':i"I ~fi1r1'U~ i1'U1'U 2 fftlTW ~fl (~-:ii,J~ 3-5) 

I. 'lJ1 ntu'\Jfl'l.Jll,J'1-:i,J':it 'Vl1'U'lJ~':i~1'Uvil'f~:::1'Uflflf) ':i t 'Yi11-:J'\liftf)'Ylii~~ 5 ll'1t 6 ('Vifl~ 

0445758 ~t1'Ueen, 1852 11 2 m-we) ev111-:i1J1nl'U~1tl~r1i!11r1ile-:i1,J'Vl1-:i~1'Wvil'f~:::1'U~n iJ ':itmru 500 
~ 

ll.l~':i . ' 
2. 'lJ1nru-w':i :::n1~~flt1lf'Wfh ('Vln~ 0445861 ~t 1'Ueen, I 853125 m-we) etj111-:i1J1nvl'Wvi 

1m-:im':i1,Jvn-:i~1'Wvil'f~:::1'W~m~t1-:imtle iJ':i t mru 800 11..1~':i 
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dB(A) Leq. 24 hr 

70.0 
mmpu = 70 dB(A) 

............... . ........ 
65.0 

59.5 59.7 59.9 60.3 60.3 
60.0 .59.3 . . 

"59.4 55.0 58.5 58.8 59.0 59.2 59.6 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

25-28 n.'11. 62 15- 18 91.11. 62 25-28 n.'11. 63 12- 15 91.11. 63 25-28 n.'11 . 64 I 1-1491.fl. 64 

JU~ 3-4 il"il'nl'lnt1rnnt11Ji:-.IJ;lfll"jV!"j1\J11>l"i:::~1Jlfftl.:Jlll~tl 24t1im31'1-!910100.:i 

1J~11wiHhH1wuo.:iim.:im"i1wv1.:i~Nl'l-!lJl\l'l-!O.:JU;:J;ru'I-! 

dB(A) Lmax 

120.0 mm,pu = 11 5 dB(A) 

110.0 ································· ········ ·· ......................... 

100.0 96.2 ,.96.4 _?6.6 96.8 97.0 97.2 
90.0 95.2 95.5 95.7 ·95_9 "96.3 96.3 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

25-28 n.l1. 62 15- 18 91 .11. 62 25-28 n.l1. 63 12-151'1.11. 63 25-28 n.'11. 64 I 1-141'1.11. 64 

' ' ,.l.c:1 f ,.J -~ .c:::t V CV .c:f, V f a 
Ju'YI 3-4 (VIO) ilHnlu"it11Jl'Ylt11Ji:-.li;lfll"iVl"i1\111>l"i:::1>11J1fft1.:JU.:J1:!'l>l 3 1'1-!VIOl'l-!O.:J 

u~11wi"i.:ihHlwuo.:iim.:im"i1w1h.:i~f.i1'l-!m;:i'l-!o.:iif;:i~ii''I-! 
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dB(A) Leq. 24 hr 

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

lJl \ll'il!l't-1 = 70 dB(A) .............. , ........ , ...... . ................ .... .. . ..................... 
57.2 

. 56.2 56.4 56.6 _56.8 57.0 . 0

56.o 
. 

55.6 55.8 56.2 56.4 56.6 

25-28 fl.Vi . 62 15- 18 91.11. 62 25-28 fl.VI. 63 12- 15 91.11. 63 25-28 fl.Vi. 64 11 -1491.11.64 

J'U~ 3-4 (Ilia) n·nvl1mrm1nu'Uf,-Hlfll'iVl'i1il1Yl'i::A1.JlffU,ml~U 24 t11m 3 1ullia1rla-:i 

u111wii1irmr-:iciii1utii1w1h-:i~N1umilu~-:iifil;iii'u 

dB(A) Lmax 

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

lJl\ll'il!l't-1 = 11 5 dB(A) 
..... ........ .... ............. , ........................... .............................. 

_90.2 90.4 _90.6 90.8 91.0 .89.0 
88.5 88.7 

0

88.9 89. 1 
0

89.3 89.5 

25-28 fl.\1. 62 15-18 '1. fl. 62 25-28 fl .\1. 63 12- 15 91.11. 63 25-28 fl .Vi. 64 11 -1491 .fl . 64 

J'U~ 3-4 (Ilia) n11vl1mumnurnnrn1'iV1'i1il1Yl'i::A1.JlffU-3U-3qv1 3 1ullimrla-:i 

u111w,hirmr-:iciii1u~11u,i1-:i~NlUlllilU~-:iifil;iii'u 
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,7-,,, ,futhu,hn'R l 110.tfl.flVUtr9f1fliu 

dB(A) Leq. 24 hr 

70.0 ······ ···· ·· ········••······ 
lJ1911J l \J = 70 dB(A) 

65.0 
60.0 54.8 55.0 55.2 55.4 55.6 
55 .0 . 54.6 0

54. 1 
. "54.7 50.0 53.9 54.3 54.5 54.9 

45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

25-28 fl .'W. 62 15- 18 \'I.fl. 62 25-28 fl .11 . 63 12- 15 \Ul. 63 25-28 fl .Yi . 64 I 1-14 '1.fl . 64 

' .::!ti dv .::!ti <il, .ctt .c:S: U v 
1.J"n1Wl;!l-lU'WWl'l.fl'il\>I I l-1'111'3'YIH1'1-UJ11ll-10'3 ililt.ll-1 

dB(A) Lmax 

120.0 lJ1911J l\J = 11 5 dB(A) 
·· ·· ·· ······························· 11 0.0 

100.0 
90.0 .86.3 _86.5 86.7 86.9 87. 1 87.3 . 
80.0 85.4 85.6 85.8 86.0 86.2 86.4 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

25-28 fl.Yi. 62 15-18 \!I.fl. 62 25-28 fl.R 63 12- 15 '1.fl. 63 25-28 fl .Yi . 64 I 1-14\ll.11. 64 

.::!ti dv .::!t. G):, t:::tt .c:S: U v 
1.J"H1Wl;!l-lU'WWll-llil\>I !l-1'111'3'YIH1l-lJ.Jlill-10'3 ililt.ll-1 

MINING ENV IRONMENT CONSULTANT CO., LTO. 3-17 REPORT: MM_ V I: VY KCONSTR UCTION/202 1/OCT/FIGUREJ-4.DOC 



• ., d, .. 
~Gltl11~11i1U1'3'1'U'1t~'t1B'U 

St.1 . I .J ., " " ~ ., • .,. 
'1Jil\1Uullfo1t't11Wi-l1\l1'Ulil1U't1Aci:::1uaan 1:::m1'3'11~lil't1 5 um: 6 

(0445758E, 1852112N) 

St.2 'Vf'it61Pl(;l8fJi1Uih (0445861E, 1853125N) 

MIN.IKG t;NVIKQNMP.N'I' CONS L'rAN'I' 'O., 1: rn. 3-18 

-
D -I!] 

~'lt;j'[fl1'1fl11 

tl1t't11'U'U'11il 30794/15994 

tl1:::"t11utl'mii 30672/15261 

,h:::muuG11it 2s202;14B96 

tb:::t11utl'e11il 30745;1sso2 

hitaHiu'!JiH\fl'Hfl11 



»mi'11dwt!1tiR 'i.1w.m.ne11aA1fii'11 

' 
3.4.2 

CV CV ~ 

i:-rn fll 'J i;t 'J1 'll 1 v!U 'J .:J r;T\..I r;T~ ! fl el \..I 
OJ d, .c.!t .dt Q./ d, .:9 o .Q. 31 ,:!f(it 

'illm•rnfl1'i~'i1'il1~U'i-:lff'IHY::: t'Ylel'W ll.Jel1'W'YI 11 ~"1fl:IJ 2564 'lf-:l'Yllfl1':i':i:::t'IJ~'\1'Wll'\1:1Jel,:j !'W 
' ' . 

'lh-:irnn 16:50 'W7Wfl1 'Vllfl1'i~'i1'il1~fl~'W1:Y'Wff::: tvieiu 3 U'\..11 tiv ~7:IJU'W1'YIWJ-:l (Transverse) U'W"li-:i 

(Vertical) 1!'1::: ll'W"ltm (Longitudinal) i-:im'il-:l~ 3-6 1!'1:::'i l V-:l l 'Wvrnm'iitfl'il:::'tt!'W.f11flJ:.J'U1n~ 2 

' ' -=t v Q.I a t a 
\fll'H3'YI 3-6 llffl>l-.'.1Ni;lnl'HWf'J'il11>111'.i-:lff'l-rn':::l'Ylf.l'W'llf.l-.'.l!fl'.i-.'.ln7'Hl>lf.l'U\l'li;llflil 2564 . 

... "' 
q V 

'l'lf'l'l'IHfUIU 
nmum1;,1~ 

Transverse Vertical Longitudinal 

1. u111w'llornL1hmh :; '1111-1tl'~1 t111:1Jo 
9,1 Q QI I d 

l'l1~.i1u'l1rr~:; 1uoo111:;1111~ 1'111:1JLno'4.flli'l\J'~tJ'.i 

l1lJ.ivi 5 m1:; 6 fi1t111'llli.i 

1'Ul1 11 /I 0/2564 111;'11 16.50 'U. d d :'., ,a 

1'111lJla10'4.flli'lliHH.1'11~ 3 '11ff'11H 

11Hti.io1111rr 

2. 1Jl l1tll'Vl1 :;1i19JvlOU'tt 'U~1 l'l11:1Jo 

11-1vi 11/I 0/2564 mn 16.501-1. " 1'111lJl110'4il11'1\)' ~ey,i 

fi1t111'lllivi 
d _.,: ~ ..,. 

1'111lJla10'4.flli'll~M'l1~ 3 '11ffl'l1~ 

m~tiv101111rr 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

45 

0.252 

0.00051 

<0.254 

25 

0.633 

0.00382 

0.681 

100.0 

<0.254 

4 0 a.,,cl I QI Q,I ~ -:!t d 
1-nJltll'tt~ trn'Yllfl111J'U'Ylf1f'll'i ::: '1ml171Jff'1Jff::: l'Ylf.l'UllJf.11'117lJl'i1f.1'4fllf'I (Peak Particle Velocity, PPV) 

"" t • J ,.I 
lJf'll~~II~ 0.254 mm/s 'll'W lJ 

3.4.3 r;Tl'Ui:-rnm1i;i11<U1v1u1.:JN1-.1r;T~!ne1ui~e1u~mflt1 2564 

18 

0.443 

0.00277 

<0.254 

'il1nm'im1'il1~m-:iiuir:::1vieiu'il1nm'i'i :::!'u~11i!1mi'iei-:i'lleN1m-:inu 1rlv1u~ 11 ~mfl:IJ 2564 (i-:i 

m'il-:l~ 3-6) ~-:l'Yll-:llf1Hfl7'ili'mmru1~q'i ::: t1i~,J'i ::: :1J1ru 108 fll'1nf:1J / IJ,:j'l11 ::: ci1-:i 'Ol'U1'U 2 mnt'l ffll.Jl'itl 

~'i1'il1~fl~'Ui'Uff:::tvieiu'1il'wv-:i I mnt'l fiv 'IJ1nru'lJeJ'IJll,J'1-:i,J'i ::: 'Yll'W'IJm'Yll-:ii1u'Viff~ :::1'UeJVn 'i :::w :h-:i 

d .dt QI ,Q, .c:::t, ~ d QI QI ~ .dt d 
'11'1J~"YI 5 1rn::: 6 l'U el-:l'illnJ:.J'1fl1'i~'i1'il1~'lJel-:l'IJ'il1lli~'i :::1il~~elV'\1'Um m:::'1'1Jf111:1Jff'Uff::: l'Ylel'Ull.Jell'l11:IJl'i1 

el'4.f11fl (Peak Particle Velocity) ij~1i!vvn11 0.254 i1'1~!:1Jm/i'Ull1 

., "' '1., ,Ji '1., ~ .J 
ff'Uff:::t'Ylel'U ~ 'lf-:lffll.Jl'itiff1 ,J J:.1'1 ~M'U 

' ' .q ... I _1 O,.I " ii::\ 0.1 , ,q & , , e 'IJ'.il1W'llf.l'IJlluMu'.i:::'Yll'U'IJ\l'l'.i'Yll-:ll>ll'U'Ylfl\l'l:::1'Uf.lf.ln '.i:::'t11H't11Jl>l'YI 5 ua::: 6 '!MelQl11-:l'illn 

iu~1il~11i!1mi'iv-:i '1iJV11-:ii1u'Viff~:::1u~n iJ 'i:::mru 500 1:1.J~'i wu11 ffl:1J1'it11,1~1m1:1J111v"4mflt,'-:ley~ 

(Peak Particle Velocity) 'liv~!'Wll'W"ll-:i (Vertical) ~,:iij~ll'l'llfl'IJ 0.633 i'1'1~!:IJ~'i/i'Ull1 ~lfl"lll.Jtl 

(Frequency) ij~ll'l'llfl'IJ 25 t~i~'lf 1rn::: ~lfl1'i'lJ'O~ (Peak Displacement) ij~l!'l'llfl'IJ 0.00382 i'1'1~!:IJ~'i lMij 
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' d d t I QJ .:::i. .:::i. .:::i. .::I QJ 

1'111'111:IJ!'i':lel'tJfllff~,:j'()'rlmmJ'VM 3 U'W1 (Peak Vector Sum) l'Vlltl'U 0.681 l.Ji;H;'U:IJ\91'a /1 'Wl'Vl Ul:'l~U'a-:)el~elltlll'! 

(Air Pressure) l'.ifil!o/llfl'IJ I 00.0 l~~l'IJl:'I (Uell:'I) 

1rl el'U llel1Nl:'ltll 'a \9l'a1 'il i~fi lfl'Jl:IJt (Frequency) ~ -:icy~ ~ M 'illtl tll'a\9l'a'J'ili~ 1 'WU 'W 1J-:i 

(Vertical) ~iifil!o/llfl'U 25 t~f \9191 hhm 1.J'lJll1 (J'lJ fl'Ufi ll.Jlmil'W m1:1Jiu fl ~l'Vlel'W 'illtltll'a'l'lll'rl:iJel-:i'tt'W\911:IJ 

·1.h ~ ml'!m ~'Vl "a 1-:i'Vl f vw1 m 1i "a rn 'lll~Ul:'I ~~ -:itni'l ~ ell.I 1b ~ tlll'!'a l'lln 'il 'ill'tJt'U m,n iu ~ 29 'll'W 171'1:J.J 2548 

(mi'lNmn~ 3) ~nT1-rn ~ 1~fi1m1:1Jt 25 1~f \9191 1.Jel:IJ Miifi1m1m11el'tJflli'l~-:iey~ M1li1nu 31.4 ii1;1?i1:1J\9l'a 1 

1 u1vi ul:'l ~tll "a 'IJ:o'~ 1litnu 0.20 ii 1;1?i1:1Jm u~1u 'IJtU ~~fi71'117:J.Jt11el'tJflll'ltJ'-:i"l'~~\9l'i1'ili~ M 'il1 -:i'il1t1mn~1il~ 

ui1ul'l f -:i tl iifi11l'i1fi'IJ 0.633 i'.il:'l ?i UJ\9l 'a/1 'Wll1 ul:'l ~filtll"a'IJ:o'~1l'i1fi'IJ 0.00382 iil:'l?it:J.J\9l'a ~-:ii!u 'il ~t~u1~11 

~ l~\91 'a'J 'ili~ 1~ fj,:jfl,:j"fi lel v1 umru <11l.Jl\9l'a ;i l'W fl'Jl:IJ iu fl ~tvi el'W 'ill tltll'a 'l'llrH:iJ el-:) mmh ~ tllffm ~'V)'j'J,:j 
~ ~ 

'Vl f 'V-l1.J1mn "a rn'll1~u1;1 ~~-:i1n~~el :1J 1b~t11ff"al'lln'il'ill'tJ!'Utl'lfl iu~ 29 'll'W17i'l:IJ 2548 ~-:in~11 ri1ufi1 

m-:ieJ~elltllff (Air Pressure) ~\9l 'a 1'ilii'1L~~-:itl~71'Ul-:i~u l'.ifil!o/llfl'U 100.0 l~;t'!Jl:'I (Uell:'I) Ju trlel'Ull.Jl 

1m tJ'lJll1tJ'IJflm ~~'Utll"a'l'lll:'llV'IJel-:ii'l ~'Wl:'l:1JeJl'l 'illtltll 'a "a ~till'l 'illt1m1:1J~-:i'IJel-:iti:i'tJ-:i 1h ltl{lllfil~m 1'il i l'l L~ 

'il1 -:i'illtltll 'a'a~ til~v-:ii'l-:ielv1umru <11~ 'il ~ Lllf1el itttni'lmlmi:i'tJmtJ~el~ -:i1fonirf 1-:i 1~ 'l Ul:'I ~ il'-:it~'Wfil~~ltl11 
~ ~ 

fil~-:ieyi'l [140 t~~t'!Jl:'I (Uell:'I)] ~ri1tl'nm"am:iJel-:iui'IJel-:i1h ~t'Vlfffl'Hf ielt:1J1 m1.Jel:1J ! 'IJM (mi'1N'W1tl~ 3) 

3.4.4 

'illt1N1;1t11rn"a1'il1 i'lm1:1Jiuir~rvielu 1w1h-:i~vi1um'ilu~-:ii1 'il~'IJ'W (t~el'Wli.Jl:'171'1:IJ 2564) i1mu 2 

mnu ~el 'IJ1 nru'IJel'IJU'llM1..h ~'Vll'W'IJ\9lrn1-:i~1u'Vlff\9l~iueleltl 'a~ 'l111-:i'H1Ji'l~ 5 trn ~ 6 trn~'IJ1 nru'V-l "a~ 1illi.J 

.::::., ~ d ..Ji ~ 0 QJ I d I Q 
i'lel1.J'H'Wtl1 (\9ll'al,:J'Vl 3-7) 'lf-:)t:IJel'WllellNl:'ltll'am1'il1i'li'lli'111:IJtl (Frequency) i'lli'111:IJ!'a1el'tJflli'l~-:ieyi'l (Peak 

Particle Velocity) Ul:'l~tll 'a 'IJ:o'i'l (Peak Displacement) L'lltm 1.J'IJ!l11.J'IJfl'IJ!tltU<11lJl\9l 'ai l'Wi'111:1Ji'Wfl~l'Vlel'W'illtl 

tll 'a 'l'llm:iJel-:i \917:J.J'!..l "a ~mffm~m1-:i'Vl f 'V-l1.Jlm 1i 'a 'a :1J'lll~u1;1~~ -:itni'l ~ell.I 1h~ tlll'!Hlffl'il 'ill'tJt'Ut1ii1 i u ~ 29 

'!l'W17i'l:IJ 2548 'V-l'IJ17 'VJtli'l f -:i~\9l "a 1'il i l'liifi1el~1u1mu<11mmi 1u~n1'Hu~ (mi'1N'W1tl~ 3) 'VJtlflmu~\9l'a1'il1i'l 

J:Y1'WfilUH eJ~elltllff (Air Pressure) ~\9l'i1'ili~ M trlel'Ull.Jlllli tJ'IJ!l11.J'IJfl'IJJ ~~'Utll'a'l'lll:'lltJ'IJel,:Ji'l~'W l:'l:IJeJ~ 'illtl 

t11 'a"a~ till'l'illt1m1:1J~-:i11:i-1.J-:i 'V-l'U17fil~\9l'a1'ilii'l M'il1 -:i'il1nmn ~1ili'l il'-:ii'l-:iel~1umru<11~ 'il ~ Lllflel 1~tni'li'117:IJ 

11:i-1.JmtJ~el~,:j'll~nirf 1-:i 11'1 'l trn ~il'-:it~'Wfil~~ltl1lfil~-:)eyl'l [140 l~~l'IJl:'I (Uell:'I)] l1ffl'Wtltll'al'H:iJel-:iui 'IJel,:j 

'!..l"a ~l'Vlfffl'Hf! m:J.J1 t111.Jel:1J! 'IJM (wnmrn1i'lNU1t1~ 3) 'VJtlflmil~\9l 'a 1'ilii'lt'lf'Wfl'W 
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~ 
I 

N .... 

"' ., 
ifal'l-tA':i'J'il'Jvl 

L 1J 1 n ru '1Jt11J 11tl '1 -ah::'1'11uu~ rn i-:1~1ui1 r1 

~d'ue1e1n ':i::'11i1~'11l.J~'ii s 1m:: 6 

2, 1J111tU'Vl':i::lill>J~tllJM'Ufl1 

MlNING ENV[RONMENT CONSUL TANT CO., LTD. 

H1~,jualuthflP1 i.11a1nf1tJUaA1Riu 

' ' ' .. - I':! .. .., .., ,et 'i 'I ' .. ' .. _., .., 
Yll'lNYI 3-7 !U'itl1JlYl£11JNi,'1fll'iYln'il1Ylll'i·Hl'U ff~!YltlWlUl-.l ! fl'i-.lfll'i !U'll1-.lYIN1Utll'ilUO-.lu'il~1JU 

.. "' ., 
!vlel'l-t'Ylvl':i'J'il'Jvl 

27/02/63 

(16,50 'U,) 

13/1 0/63 

(16.50 'U ,) 

25/02/64 

(16.50 'U.) 

11 /1 0/64 

( 16.50 'U,) 

27/02/63 

(16.50 'U .) 

13/ 10/63 

(16.50 'U .) 

25/02/64 

(16.50 'U .) 

11'1-t'Jl!f)'l-t 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

22 

32 

30 

19 

17 

23 

33 

42 

18 

45 

25 

18 

., ., .. 
fHlf)l'ivl':i'J'il'Jvlll':i •m'l-tm:l'Ylel'l-t 

QJ .c::t .c::t QJ 

vl11'1-t'Ylvl':i'J'il'Jvl 

Peak Particle I Peak Displacement 

Velocity (mm/sec) (mm) 

0.383 

0.574 

0.321 

l.211 

0.765 

0.638 

0.239 

0.509 

0.333 

0.252 

0.633 

0.443 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

0.00204 

0.00188 

0.00341 

0.01223 

0.01023 

0.00496 

0.00107 

0.00166 

0.00349 

0.00051 

0,00382 

0.00277 

Peak Vector Sum 

(mm/sec) 

0.589 

1.29 

0.529 

0.681 

Air Pressure 

dB(L) 

100.0 

118,0 

100.0 

100.0 
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~ 
I 

N 
N 

ff1 ,njucf1ut:i1n'A l.1JtJ.lfl.fl8UtrA1Riu 

Yll'JH~ 3-7 11.ffomnt1m-rnt1T:ivl'i1ll1vlll';i'1ifua~1nt1U'Ut1'1lm-.1m111-nh~~,:h1-m1llUO,l'UiHl1Jl! (~ti) . 
.., .., "' 

N1:m11v111,11v1m-mum:mau 

QJ .:t.d. QJ .. .., "' .. .., Yl'U'Uflvl'l'l'il 'lYI 
ff (I lUvl 'l 'Hl'JYI !Ylfl'Uflvl'l'l'il'lYI !!'U 'l !!fl 'U 

Frequency 

(Hz) 

Peak Particle I Peak Displacement Peak Vector Sum 

(mm/sec) 

Air Pressure 

2. 1l11'Hll~:i~lil~~'eltl'tt'Ufl1 (~'el) 11/10/64 

(16.50 'U.) 

Transverse 

Vertical 

Longitudinal 

"' ·mn 1i~ii'Yl i:uii--1 1Su i 1rnu1"'uvi' r1ouir1u'Ylui ,11n~, 2564 

Velocity (mm/sec) (mm) 

<0.254 

<0.254 

<0.254 

I I I j,/ g/ 

l~:U'Vllf11'.ill'Ul1f1fiU~iur111:Uff'Ul:Y~l'ntl'UllJtli'11l:IJl'11t11fflli'l (Peak Particle Velocity, PPV) iJfll\Pl·HI~ 0.2541Jrti,l:IJ\Pl'.i~tl1'Ulvi 'liui,J mnmttll} 
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3.5 
~ d : 

fll11!fl1l~'ttflWill'YfWl 
q 

3.5.1 
0 ,,. 

fll1Yll!'W'Wfll1 

'IJ1,J'Vl 1:w~-:i 1tub·:nnm!u'l'l r1e:iw~mrnufl i1n~ 'l~'Vi1m'J1~'1.J~1e:iv1-:it11il;i~u ,11mu 3 m:nil 

~tl tJe:i~rn,1::: fltl't..!'Utl-:f !rl'J-:ffll'J "'IJ2" tJe:i~fl\91 ::: fltl't..!'Utl-:f !fl 'J -:ffll'J "'1.J3" -n'1v\ol ::: lfit'J't..!~~~ 1 (fln~ 0444908 
V V V 

\old'ue:ie:in , 185 1989 mile:i) 1rn ::: f)tum·vrw1M~u i1mu 2 1:rn1il ~e:i tle:it11~u1!1ui-:i\ol :::1fit'J't..!'Vl1-:i~1uvifl' 

\old'ul9lm~v-:imile:i'lle:i-:i 1 m-:im'J c'Vln~ 0445211 \ol ::: iue:ie:in , 1852489 mile:i) m1::: tle:iJ1i w:humr-:iCJfi1u~1 

('Yln~ 0445788 191 :::i'Wtltlfl , 1853186 !'11'Utl) 1rle:ii'W~ 14 ~mr1:w 2564 cr i.J~ 3-6) ~-:ffll'J!~'IJ!rn~fll'Jllrl'Jl ~11 

i!u1~~71'W't..!fll'J\oll:W:1Jl\ol 'JJ 7't..!'Utl-:f APHA-AWWA-WEF (Standard Methods for the Examination of Water 

st ., "1~ "' and Wastewater ; 21 edition , 2005) ~-:J!!i;Y~-:J n !'t..!\oll'Jl-:f'Vl 3-8 

' ~ 
.c:t ,::. .ct ~ IV t ~.c::f, ,:::t, d OJ Q.I f 0 

\l'll'HUI 3-8 11m,1-n:1m1·:unu\l'l1t1£JH 1'.fifll'J1!rl'Jl:::'t'i !lti::: fll'J'Jflilltf.fll'l"l\l'l1tll'.JH'l-fl 

V .. V 

~'lfllfll'J'\ll'.i11l1~ 

pH 

Turbidity 

Total Suspended So lids 

Total Disso lved Solids 

Total Hardness 

Sulfate 

Total Iron 

" V I 
fll '.i lfl1J\ll16!JN 

., ., 
111.:i~fl 
., ., 
111.:i~fl 

., ., 
111.:l~fl 

., ., 
111.:i~n 

., 
"" c o 3.5.2 fH1 fll 11 ! fl 1 l ~ 'tt fl Will 'Yi 'W l 

m'.i¥mrnrnrn!ll1ocii-:i 

- Electrometric 

• d 
ll'lHV'W - Nephelometric 

• d 
ll'lHV'W - Dried at I 03- I 05 °C 

• d 
ll'llW'W - Dried at I 03- 105 °C 

• d 
ll'llW'W - EDTA 

•d 
ll'llW\J - Turbidimetric 

l~lJ HCI i11' pH<2 - Phenanthroline 

,::. cl ~ .q ,::. ¾ 61 g/,::. ,::. 61 gJ d ~ d 1 0 

lllflfll'J11fl'Jl::: 'l1fjtufll'W't..!1N1~'t..!U'1:::f)Wfll'W't..!1 !\ll~\JU'J!1tu !fl'1!rlt'J<l'W't..!'Vl fl':i-:ffll'J '\J l 't..!1't..! 5 
.ct .dt Q/d .d ,::. c1 ~Q./ d o Q/ 

i;Y(ll't.,! l:Wtl1't..!'Vl 14 ~-alrl:W 2564 :WN'1fll'J\ol'J1'\J11fl':i7:::ttfjtufll'W't..!l~-:l\9ll'Jl-:l'Vl 3-9 111:1::: 3-10 \oll:W-al~'IJ 111:1 ::: 

'Jlt'J-:17't..!N"1fll'J11m1:::11'tumr1Nmn~ 2 
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442 

• St. 

St.2 

St 3 

1851 

1850 

1849 -

1848 

443 444 445 

i$ .., • l' 
,~Ln'Ufil'ltltl1./JU1 

li'ltlfilt lRO\l'ifiliil (0444908E, 181989N) 

tiamnernntl\l'llil./J lfl•Hfl1'i ' 'U2 ' ( 044582 8E, 1851913N) 

tiamnfil::Oel\l'llil'1tfl'Nfl1'i ' 'U3' (0445817£, 1852226N) 

st.4- timhiu'lhu1-11!ll::lfiuu~1,1i1uiin011i1t101nlQfJ-11twua'll,N lfl-s-1101, 
(0445211E, 1852489) 

MINI!\'(; t.N\ll l!ONMF.NT CONSULTANT ·o., L'l'I). 3-24 

-D 

D -I!) 

vf u;t'( fl'H 01 'i 

lhtl11\l'Ufil1~ 30794/15994 

th::muumii 30672/15261 

'lh::muufil1ii 28202/14896 

t.h::muufil':i;j 30745/15502 

h~tli-iill'llil-i!Lfl'i-11011 

~ 

~I / i. 1!J.Ltt./1'3- 0 



• w 
ct .c.. t! o et.et.~<4 

Yll':iHYI 3-9 llHlfll':iYl':i1'il11fl':il!::'11i'JtlUll'VfU11\11vlt!lt!lvltlt!l;_Jtllflil 2564 

IV 4:::1-=t <=to d 
,J,J'l-l't1\ll111l11fl'i'l :::'11 

V -=IC$ ,v I 

1'1-l't11fl1J\ll1tllJN 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sul fate 

Total Iron 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 

: mg/L Fe 

. 
~ d • 

N"1fll'i'11fl'i'l:::'11tJWilW'l'l-ll 

' ~ 1HJ,Jfl\ll:::fltl'l-l'IJM 

lfl1-:im1 " u2" 

14/10/64 

7.7 

219 

2 1.3 

144 

10 

26 

4.51 

' ~ 1Jt),Jfl\ll:::fltl'l-l'U tl-l 

lfl1-:im1 " u3" 

14/10/64 

7.7 

316 

24.7 

152 

8 

28 

8.26 

~in 1J11'i'l1 Ill~-:! 1~1.i'hrnimr'\.IVI l'ltl'l.l'immm1 ,i1nr1, 2564 

1111J\ll:::lfllJ'l,j~,!TI I 

14/10/64 

7.6 

19.3 

5.3 

260 

140 

0.6 

0.44 

5.5-9.0 

9,000 

ill\ll'i'!l'l-l" : l.Jllll 'Jj l'\.ltl1-vi'-:i~'i :::1J10tltlfllllfl l'i-:I-:Il'\.I iJ'i ::: fllf'l'm ::: m1-:i~111mMmrn ll,j'1J~ 2 Vi.ff. 2539 

5.0-9.0 

ill\ll'i'!l'l-1
11 

: l.Jllll'ijl'\.l~tllfll'Wtll~1~'\.I (iJ'i t lfl'l1~ 3) iJ 'J:::fllffl'ltU:::mrnm'Ji-:i1nr1~tllJll'l1-l'lll ~ ll,j'1J~ 8 VI.ff. 2537 

3.5.3 

,i1nm'i1tm1:::r1YJ rum-wtl1'UeJ•ni e11P1rn1::: nei'W 'U ei-:i 1 m -ml'i "'l.J2" m1:::'lleJl'l n~ ::: fleJ'W'UeJ-:I 

lflHfll'i "'lJ3" 'W'll11 lJfll pH , Total Suspended Solids m1::: Total Dissolved Solids eJ~l'WtfllliC\1l.Jl~'ijl'W~ 
' ,., j,I ' 

fll'l-1'Wl'l tiim.11m1·tfforn l1tl'IJ fl'lll.Jlmjl'W'\.ATvi-:i vh ::: 'lJltfe)e) fllllfl h-Nl'W 1h ::: fllf'l'm ::: m 1-:I'rJ~ffl'l-1 mm ~'U'IJ 

d t .c::::1.c::i O ~ ef O QI I 

'V1 2 'W.f'I'. 2539 'Vl-:J 2 'fftll'W'Vl'Vllfll'i~'i11l1tm1:::1-1 ffl'l-1'i'llf11 Turbidity , Total Hardness , Sulfate trn ::: Total Iron 

l.Jl~'ijl'WV-:J 'bJ1~fl1'11'Wl'lfll H 
l'Wci1'W'UeJ-:If,jlli.f11'Wtllir10~:::1~t1'W~l'l~ I 'W'IJ11 lJfl l pH ~~'i11l11'leJ~l'WtfllliC\1l.Jl~'ijl'\.I~ 

fll'l-1'Wl'l trlei'l.11mtm tl'lltl1tl'llfl'lll.Jl~'ijl'Wf,jlli.f11'Wtl1th~'W (1h ::: tfl'Vl~ 3) ~ll.J'lh:::mf'l'r1ru:::mrnfll'i 

.::it, ~ I~ Ql.d O QI I , 

'ff-:itt11'lileJl.Jtt'l-1-:J'lfl~ ~'IJ'IJ'Vl 8 'W .f'I' . 2537 m1-1rnm Turbidity , Total Suspended Solids , Total Dissolved 

., IJj ' "I !II O ' IJj !II 
Solids, Total Hardness, Sulfate tm::: Total Iron l.Jl~'ijl'\.ltl-:J ll.J 11'lfll'l-1'\.ll'lfll l1 
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pH 

Turb idity 

ttmtlllr111Ql,i,J 1.11tl.lR. AVlll1Afni11 

.:::t -Cl t! : GI 9.1~ GI ~ 
Vll'HU'l 3-10 ~-Hlfll'.iVl'.i111111'l'.il:::'t'lfJfl.!.fll'Yi'l-!HVlvl'IH'l-!lvltl'l-!11Jtlll'lil 2564 

v -=t ..,. d 
'1'1f'IJl!l'D'il11fl'll :: '11 

'I.I ..:t c$ V I 

1'1J'l'llfl1J\ll1tltJH 

..,. d !' 
f..lllfll 'l 11 fl 'll:: '11flt.llil l't'fl-11 

' !'.; 11 ,v .ct 
. . ' 

f o ~ o v dtt:::t. ..,. 
1J tl 'IJ 11!1 'IJ 'lJl 'IJ 1.:J\ll::lfl tJ 'IJ 1J tl'IJl \ll'IJtn'IJflil.:J?l'l1'1Jfl1 

,., ..,. II.I --=t 

'11H'11 'IJ'l'lf1\ll::1'1J\llf)I iltJ.:J 

mi'iti'llti.:ilm.:i1m 

14/10/64 14/10/64 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfa te 

: NTU 

: mg/L 

: mg/ L 

: mg/L as CaCO3 

: mg/L SO4 

7.8 

1.25 

<5.0 

346 

130 

0.3 

0.15 

7.9 

1.34 

<5.0 

364 

145 

3.0 

0.03 

:S 600 

:S300 

:S200 

:S o.so 

:S 1,200 

:S 500 

:S 250 

:s 1.0 Total Iron 

.. 
nm 

mmirn'1
' 

m 1111 i ,.,.i'2' 
'tUJltl!MllJ 

3.5.4 

: mg/L Fe 

~ di" .,c,, G,I d ~ o d 
in~'iJ7'WfJUlfl7'YfU7ll1'11ll'l'l 'lfm lflfl 1h:::ml'lm:::m1.:i~~m11mrn 'i!tltl'l'l 12 'l'Ll'I. 2542 (lf1UJ<¥1f1ll1'W'1'1'11l1lJ1:::m.J) 

in~'i5!l'WfJU1fll'l'IJ1rn'11n~'li't11 infl U'i:::ml'lm:::m1.:i~~mm1m.1 'i!UtJ~ 12 '1'1.1'1. 2542 (mru'l'l"eJ'4 lnl.J "O'·HJ''1) 

ND = Not Detectable 

., 

tJ·n.lHtim11ir111~'t1r1owwrll11~~hi1ui~t1u~t11r111 2564 q q q 

.Cl, ti ~ Gt 9).,c,, 0 .ct ,:!I 1 ~ ,l 91 QI .:::I 9/ .,c,, 

'illf1fll 'i11fl'i l ~'HfJ Wfll'l'l'Wl 1~'1'W 'ill'W1'W 2 "fftll'I-! fl"e) 'IJ'el'Wl ~'W'Ul'W1.:J~ :::1flfJ'W'Vll.:Jm1.rnf1 
'JI 'JI ' ' 

~d''W~m~v-:imi'.10'110-:i Ll'lHfll'.i 1rn~,Jmh~whwn"ft'-:i<JfM"Wn1 'l'l'IJ17 'VJf1i'lfuV1~'.i1 ,11 1m1:::1-Hiri10~1'Wtf1W'l'l 

l.J7~'.iJ l 'WfJW.f11'1'1,i1rn~1'1~W'IJ~L.f11'l ~ll.J'1.h::: mf1m:::'Vl'.i1.:JrJ~"ffl"Hm'.il.l 'il'IJ'IJ~ 12 'l'l .f1. 2542 (mr1vii.nn~ 3) 

~MnTn'W~lf1W'l'l'el'4 l'1l.ltJ'.:J'!~ HJ-:i 2 m n u~~'.i1'il1ll'l'.i l ::: r1 
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3.5.5 

'il lf1f11':i 1!fl ':i 1~'11fJfilfll'l'n1 l'\Jtl.:J'l.Jtlif1'Pl~ f1tl'U '\Jtl.:J l f1Hf11':i " 'U2" U'1~'l.Jtlif1'Pl~f1tl'U 'U tl.:J 

lfl':i.:Jf11 ';j "113" 1t1'li1.:i~Nl'Ul.Jl'il'U~.:J'l1'i1~1J'U (~mm.J 2564) 'Pll':il.:J~ 3- 11 , 3- 12 1rn~ri.J~ 3-7, 3-8 'V'l'lJ11 "fi l 

pH , Total Suspended Solids U'fl ~ Total Dissolved Solids t1tj1t1mtuct1:1Jl'Pl':ijl'W~fil'H'U~i'Jf1flf .:i~vi1t11':i~ ':i1'il 

1 !fl':i 1~11 1rl mhm1m vrn vi v11 n11m~':iil'W J 1: .:i~':i~'IJ1Vt1t1f1'illf11 H.:Jl'W 1.h~ ml'l'm ~m1.:if.JM11-1mrn ,1 tl'11 

d :, .:::t d O .c:i, r/ O QJ I 

'V1 2 'V'l .l'l'. 2539 'Vl.:J 2 i:'Ytll'U'Vl'Vllf11':i~':i1'il1lfl':i l ~lT i:'YllTrnfll Turbidi ty , Total Hardness , Sulfate !!'fl~ Total 

Iron l.Jl~ ':ij l'UIJ.:J 'hJ'l~fillT'U~fil 'H 
1t1ci1t1'\Jt1.:Jt11':i'Pl':i1'il1lfl':i7~'11fJW.fll'V'lJ1tb~t1 ~1t11t1 m n u fieJ ir1v~ ~1~vt1 ~~~ 

1t1'li1.:i~N1t1m'ilt1~.:i'l1,i~ut1 (~mm.J 2564) ~7':il.:J~ 3- 13 1rn~i'll~ 3-9 'V'l1J11 "fil pH eitj1t1mwcnmmil'W~ 

fillT'U~'VJf1fl f .:i~vi1t11':i~':i1'il1lfl':il~'\1 1rlmhm1mvrn'Yiv11fl'!JlJl'Pl':ijl'UfJf.Ufll'V'lJ1tb~t1 ('ll -:i~Ul'Vl~ 3) ~lll 

'll -:i~ f111'l'fltu ~mrnm"a ~.:J!!1~~tlllU'l1.:J'lfl~ 'iltl'IJ~ 8 'V'l .l'l' . 2537 rirni'!Jfil Turbidity , Total Suspended Solids 

w ~•~Slo •~SI 
, Total Dissolved So lids, Total Hardness , Sulfate W:'I~ Total Iron l.Jl~':iil'Ul'.J.:J Ill 1~f11lT'U~fll n 

O QJ Cl r/ ~ g/.c:i, O d ~ I ~ .I g/ QJ d 

i:'Ylm'!Jf11':i~':i1'il1!fl';il~lTfJW.fll'V'l'U11'Pl~'U'ill'U1'U 2 i:'Ytll'U flt! '!Jtl'Ul~'U'!Jl'U1.:J~~lfll'.J'U 

'V11.:i~1t1'Vil'l'~ ~-rt1~m~v.:im-w t1'\Jt1.:i 1 m .:im"a 1rn~'l.Jt1J1it11:f1i!nl:'Y.:i'J1'i1t1~11t1'li1.:i~N1t1m'ilt1 ~.:i,'1,i~u'U 

(~mflll 2564) ~1"a1.:i~ 3-14, 3-15 1rn~i'll~ 3- 1 o, 3- 11 mll~li'IJ 'V'l'IJ11 VJf1i'lfu~'Vllf11':i'Pl':i1'il1lfl':i7~'11iifi1t1tj 

1t1mwcnmmil'WfJW.fll'V'lJ1m~1'fl~1•fo11.nfl ~1ll'll-:i ~ml'l'm~'Vl':i1.:Jf.J~i:'YllTm':ill ruu'IJ~ 12 'V'l .l'l' . 2542 

cmflNmn~ 3) ~ Mn11-1t1~1nwcnt1'4 hilley.:i~~ H 'VJf1flf .:i~vi1m':i 'Pl':i1'i111f1':i1~11 u~t1v1.:i 'l-:i~'Pllll 'V'l'IJ11 

':i liJQ':i 1t1~t1~ HJ 1'l.Jt1it11 t1 m':i f,J'll 1.nflt 'l'i1t!t1 ri11-1i'IJJ 1~m liJQ':i 1 'W~'W ~'IJ~ lflflJ 1~t1m1~"5t1J 16.:im~ll 

1t1iY'l'U'\Jtl.:JlllJ1W Total Suspended Solids lJl'Pl';iil'WIJ.:Jl:Wt~fillT'W~filH l~l'.J'Vll.:J'IJ~'!J'Vl~illf11Jl 

~ .:JU d~~tlll U'fl~'Vll.:J 1 m .:jf11';j 'il~vilf11':i~~'Pllll!~l':i~1.:JN'flf11';j'P)';j'J'i]1!fl';il~'\1,'UU~'1~t)~ f11'1 11!f1~N'flm~'Vl'IJ'illf1 

0 .. 'i ... ~ ' .,i ~ ., "' "' ., ,: :!AIJ ."I ' ~- 19 
m':imtt1'W.:Jl'W'\Jt1.:i tfl ':i .:Jm':imei ill t'V'ltl'il~ 1~mrni'.J-w'llt11,j'fl'V'l'Wil'W U'fl~mut11'1'11.:iun 1'1l1Jt\JlTl'Plt1 rn t'WeJ'Wlfl'Pl 
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V -=I C$ II.I I 

1'1-lYllfl'lJl111tltJN 

9Jtllfll.J 2563 
~ , 

~l.Jfll'W'Wli 2564 

9Jtlltll.J 2564 

.,j 
nm 

,,mf111i111,hni;i 1.1 ,t1.m.nB11aP11ni11 

"' d I-Hlfl1111111\l11fl11::'11 

pH Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

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

7.8 

7.9 

7.7 

5.5-9.0 

43.1 

1.19 

2 19 

8.0 

<5 .0 

21.3 

84 

242 

144 

9,000 

~a1 1f1 .d.d 1J1 9'o' a., o'oQ./ 

'IJ1ll'¥1 ll.J'W.:J tfl'W 111fl'W!l.J'W'¥1 flfl'W'lf'1!!'¥1'W~ 'il1f1~ , 2564 

26 

70 

10 

23.9 

0.43 

26 

m~'ijll'WJ1vf.:i~'i ::: mveiein1J1n IH-:m-1 1h ::: mr1m:::V1'i1.:i~~'ft'T11mrn ~uu~ 2 vrn. 2539 

Total Iron 

(mg/L) 

0.597 

0.1 07 

4.5 1 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

500 

450 

400 

350 

300 

250 

200 

ISO 

100 

so 
0 

'H1,11jud1ud1llA 1.1w.1nt1vuaP1i'Riu 

pH 

lllll11!1l'U = 9.0 

7.8 7.9 7.7 

lllll11!Jl'U = 5.5 .......................... ..................................................... ..................................................... . ................... . 

Ill .fl. 63 n.vt. 64 Ill.fl. 64 

NTU Turbidity 

219 

43.1 

rn::, 1.19 

Ill .fl . 63 n.'11. 64 Ill.fl. 64 

ii 'jl ' ' 

m\l'l';i~lu : mfl':ip1.nhvi"lvh~mve1e1n'il1n h"lnw 'U':i~mrrm~m1"l~flm1-1m':ill ~'IJ'I.Jl12 vrn. 2539 

'i'U~ 3-7 lli.T~-:tfll'iltffomntnJfltlfll'i\l'l'i11311fl11::'ttfltufllf'IJl'lltl·Ujtl~fl\l'l::fltl'U 'lltH 1 fl'i-:tfll'i "U2" 
~ . 
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70 

60 

50 

40 

30 

20 

10 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

S00 

0 

mg/L 

mg/L 

mg/Las CaCO
3 

800 

700 

600 

S00 

400 

300 

200 

100 

0 

8.0 

01 ,f\, 63 

84 

l'l .fl . 63 

26 

l'l.fl . 63 

HH,Yud1ud1tlA 1.1w.,n Rouawi'Riu 

Total Suspended Solids 

IJ11'1 1l! l 'II = 50 mg/L 

21 .3 

<5.0 

n.l'I. 64 01.fl. 64 

Total Dissolved Solids 

lll1'11l!l'II = 3,000 m g/L 

242 144 

11.l'l. 64 l'l.fl. 64 

Total Hardness 

70 
10 

11.'1'1. 64 1'1.11. 64 

1J1'Pl ':iJ l'Wil1v1-:i~ ':i~ 'I.Jlfltl tl n~1 n h-:i-:i1'W th~mr1m ~m1•HJ'PlffTnm':ilJ '1'!J'IJ~ 2 vrn. 2539 
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........ ' • u ,q u i, 
ttl~'!1Jll'1JHJJMI 1.11tJ.lfl flBIJ!l'l'l1fll'IJ 

mg/L Sulfate 
500 

450 

400 

350 

JOO 

250 

200 

ISO 

100 
23.9 26 

so 0.43 

0 

i;J.fl. 63 n:n. 64 i;J .fl. 64 

mg/L Total Iron 
5.0 4.51 

4.0 

3.0 

2.0 

1.0 0.597 

0.107 

0.0 

i;J.fl. 63 0.t"l. 64 i;J .fl . 64 

,.. ,.. ' ' 

mmil'W : m~'.iJl'W'Wl'Vi.:ivi'.i~mueiein1J1n h:i.:i1-w th~ml'l'm~m1.:i~~m'Ylmrn l!'IJ'I.J vi 2 vrn. 2539 
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il'mf,.ubuthnA i 1)(LIIJ.ROU!l'Vl1Rfu 

fll'jH~ 3-12 1mt1rnfit1ur-nm1W1':i1il1!i'l';il::::'11fJflUll~J1'1Jt:1•:n.hl~nll'l::::mrw1rn.:i li'l'j.:ifll'j "'U3" 1itii1.:i~r-hum 

il'UO.:itfomj'u 

V ,=t \:t V t 
TU'l'llfllJffHltJN 

9Ji:llfllJ 2563 

~ " 
fJlJflll'fUli 2564 

9,]i:llfllJ 2564 

.. 
'l'lill 

pH 

7.9 

7.8 

7.7 

5.5-9.0 

. 
A d 

Hi:lfll11ll11'111fl11~'1'1 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

31. 1 

0.86 

316 

Solids (mg/L) 

<5.0 

<5.0 

24.7 

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

48 

224 

152 

9,000 

18 

85 

8 

31.6 

0.08 

28 

·1.!hi'Vl "h.1~.:i 1~-u"bniw~,.a, r1t1'Uim1'Vl'U'fl i1n~ , 2564 

1J1lll'i!l'l.rJ1vi'-:i~'i :::: mve1e1rrn1n h -m'W 1h:::: mffm :::: 'Vl'i1-:JeJMTnmrn \1'1J1J~ 2 vrn. 2539 

Total Iron 

(mg/L) 

0.249 

0. 137 

8.26 
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10 

9 

8 

7 

6 

5 

4 

3 

2 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

pH 

7.9 7.8 

·························· .................................................... . 

Ill.fl. 63 tl.Vl. 64 

NTU Turbidity 

31.1 
0.86 

Ill.fl. 63 fl .fl. 64 

mm91u = 9.0 

7.7 

1111'11!11'1l = 5.5 

Ill.fl. 64 

316 

Ill.fl. 64 

9/ 9/ I 1 

m1111~1'U : m~'.iil'U'Wl'Vl-:JV1 '.i~ 'I.Jlt1tHHH11n lH-:Jl'U ·1.h ~mffm~V1'.i1-:i~~n-Tnm'.il.l ~'IJ'lJVl 2 vrn. 2539 

<a'U~ 3-8 UtTY1--1m·nmarnnt111Nilfll'1v1111111t111:::~t1ou11-wJ1,rn-:n.ie1vi'n111:::fH1'U'Ue1--1 im--1m1 "113" 
~ . 
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70 

60 

50 

40 

30 

20 

10 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

mg/L 

mg/L 

mg/Las CaCO3 

800 

700 

600 

500 

400 

300 

200 

100 

0 

<5.0 

Ill.A. 63 

48 

fl .fl . 63 

18 

fl.fl. 63 

y y I • V ,q -., .,:, 
11HIJ'II0-1'110JnA 1.11tJ.lfLflO'II0-1'17Rll'II 

Total Suspended Solids 

lllfll!ll ll = 50 mg/L 

24.7 

<5.0 

n:w. 64 Ill.A. 64 

Total Dissolved Solids 

lllfll!llll = 3,000 mg/L 

224 152 

fl.'l'i. 64 fl.fl. 64 

Total Hardness 

85 

8 

fl.'l'i . 64 fl .fl . 64 

'JI 'JI ' ' 

m~1pwtl1V1-:ivh~ 'l.J1ve1e1mnn h-:i-:nw th~mrrm~m1-:i~~ffT11m11J llD'l.J'Vi 2 vrn. 2539 
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mg/L Sulfate 
500 

450 

400 

350 

300 

250 

200 

ISO 

100 
31.6 28 

50 0.08 

0 

VI .fl . 63 n.'11. 64 VI .fl. 64 

mg/L Total Iron 
10.0 

8.26 

8.0 

6.0 

4.0 

2.0 
0.249 0.137 

0.0 

VI .fl . 63 n.'11. 64 VI .fl . 64 
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w ' ' 
.ct - ~ .ct A d O A A V -=t .ct , ' -=t ' 4 _Qf Q.I 

flT'ffl'YI 3-13 IU':if.lUl'YlfJ'lJNi.lnl':ifl'n~11r1·n::11r1tlUll'Yi'l-flN11>1U't11fJfl::!flfJ'l,HJl>l'YI I U"11-3'YINlU'm~Ufl-3U~~'lJU 

Cl.I q d 'I.I I 

1'1-l't'llf)'lJ\ll'JtltJN 

~ , 
fllJfll'l'f\.l 1i 2562 

~1;11fllJ 2562 
~ , 

fJlJfll'W'U1i 2563 

~1;11fllJ 2563 
~ , 

fllJfll'W'U 1i 2564 

~1;11fllJ 2564 

,nm~rn 

lllfl':if lU 

q q q 

pH 

7.6 

7.5 

7.8 

7.7 

7.9 

7.6 

5.0-9.0 

., ' fHlfll'il!l'i1il1lfl'il::'11 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

48.7 

4.54 

9.46 

6.78 

1.21 

19.3 

Solids (mg/L) 

17 .7 

3.8 

4.2 

<5.0 

<5.0 

5.3 

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

230 

285 

172 

270 

238 

260 

11 5 

180 

55 

135 

85 

140 

9.46 

1.54 

0.46 

0.46 

0.19 

0.6 

'lJ~'i;J'Vl llJ~,:j &uh:rn,.mj''\.J'l'l fleJ'I.JiJ:UL'Vl'\.J~ 111n~ , 2564 

Total Iron 

(mg/L) 

0.775 

0.166 

0.290 

0. 16 1 

0.053 

0.44 

mm11uriw.nT11'111~1~u (th::1.n'Vl~ 3) 1h~ml't'flw::m'jlJfll'j~-:J1n~ii'eilJLL'\1-:J'lll~ ,i.tl'tJ~ 8 vrn. 2537 
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60 
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20 

10 

0 

NTU 

fl.l'l.62 ~l.ll. 62 

48.7 

4.54 

11.'l't. 62 ~ .ll . 62 

pH 

1mn91u = 9.0 

fl.l'l.63 

Turbidity 

9.46 

i-J,rf 

tl,'l'l . 63 

'H1-,,j'udJuti1tli;J ~. JW.Jfl f>BUD'Ai'fliu 

tl .'l't 64 ~.ll. 64 

19.3 

6.78 
1.2 1 

~ ) f _,.,..,..,,,.i 

~.ll . 63 11.'l'l . 64 ~.ll. 64 

I ~ t I 
... I .c:t ... r:! .:t ~ d o ~ ~ ii .:t .:t , , .c::.t , .ct ,.Qf v 

';iu'YI 3-9 UlYYl-:lfll';i!U';itl1Jl'YltJ1JHi.'lfll'jvl'j')911fl';i1::'t1flWill'VfUW-11Yl'U'tt1tJ\!'l::lfltJlHlYl'YI 1 'U'ti1-:l'YIH1'Um9'UO-:lu991J'U cu q q q 
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l ,200 

l,000 
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mg/L 

17.7 

O.Vt. 62 

mg/L 

230 

fl .fl . 62 

mg/Las CaCO3 

800 

700 

600 

500 

400 

300 

200 

JOO 

0 

fl.fl. 62 

fl.fl. 62 

285 

'1.fl . 62 

180 

'1.fl . 62 

~1~,j'ud1ud1flA 1.1w.1nAouwA1Aiu 

Total Suspended Solids 

n:n. 63 fl.fl. 63 n.n. 64 '1.fl . 64 

Total Dissolved Solids 

270 238 260 

fl .fl. 63 '1.fl. 63 fl .fl. 64 '1.fl . 64 

Total Hardness 

135 140 

fl .fl. 63 fl.fl. 64 fl.fl. 64 

m~'HJrum'Vlt11ih~h.J (·1.h ~1fl'Vl~ 3) ·1.h~mfl'f1ru~m ·rnm1~.:i1n'1leil.l11'11.:i'b'1~ 'iHJ'I.J~ 8 fl.fl'. 2537 
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0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

mg/L 

mg/L 

9.46 1.54 

11.'l'l. 62 ~.fl. 62 

0.775 

11.'l'l. 62 ~.fl. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

Sulfate 

0.46 0.46 0.19 0.6 

11.'l'l. 63 ~.fl. 63 11.'l'l. 64 ~.fl. 64 

Total Iron 

0.44 
0.053 

11.'l'l. 63 ~ .fl. 63 11.Yl.64 ~ .fl . 64 
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nm11111111thti.i 'l. 11U.IIJ.IJ01111'111 71li'II 

~ - t':! q .q d : Gt j/Ct, ' : A V Q.I q V Ct, 

m·n:.tfl 3-14 I u 'HJ'lJl'Yltl1Jl>Hlf11 'a l'l 'a1'il1!1'1'.i' 1:: '11fJ f.\Ull'Vil.ll !\11\>l'I-! 'illtnHJ'I-! 1\11'1-!'Ul'l-!1-:.t\11::I 1'1£1'1-!fll-:J \>I TU flfl 

V -=t e,f IV I 

1'Ufl Ill tJlll'HltJ 1-3 

~ ; 
f)lJfll't'fU 1i 2562 

~ "7tl1J 2562 
~ ; 

f)lJfll'l'l 'U li 2563 

~"7tl1J 2563 
~ ; 

f)lJflllrnli 2564 

~'il ltllJ 2564 

PH 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.0-8.5 

6.5-9.2 

' V .cl ~') ,,qt .c:!_Q:f' V 
l'l::1'1-!l'lfll'iW-:Jl'l1'1-!el'IIM !i'l 'a -:Jfll'a 'l-!'ti1-:J'Vlf.11'1-!ill'il'l-!f.l-:JU'il,J'U'I-! 

.. ' IH1fll 'SVl'n'il11fl 'll:: 't1 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

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

1.42 

4.46 

0.1 7 

8.18 

0.74 

1.25 

5 

20 

ND 

4.0 

ND 

<5.0 

<5.0 

<5.0 

205 

365 

2 10 

258 

250 

346 

5600 

51 ,200 

156 

200 

125 

170 

90 

130 

5 300 

5500 

9.32 

1.04 

5.5 1 

0.29 

0 .1 4 

0.3 

5 200 

5 250 

Total Iron 

(mg/L) 

0.0 14 

0.205 

0.093 

0.269 

0.063 

0.15 

50.50 

51.0 

~ .d ~ j/ Q,- QI d 
m~lJl'UfJtlWl'VfWl'Ulml'l'l'l 1'lfm 1.flfi th~mfl'm ~m1.:ifJ~TI'l-nm1:1.J il.'IJ'IJ'\11 12 Vi .fl' . 2542 

a' 0 .d 
(!fltl! CVlfll'n'\.J ~'\111'1'!:I.J 1~1:l'l.J) 

m1111111'1-!
121 

m ~1J l'UfJtl!fll'Wtl1'1.J1ml'l~ii''LI~ lilfi th~mfl'm ~m 1 .:i fJ ~TI'l-nm1 :1.J il. 'IJ'IJ~ 12 Vi .fl' . 2542 

(mruCl1V'4 tl'lu ey.:i'1!~ ) 

'tliJlt11'11"J : ND = Not Detectable 
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so 
0 

1f1,njud1uii1ti'A l 1w.m.RDUD'P11Aiu 

.;;;;.;~.;;;.;.:;.;.~;;;.;.;.;~ .......................................... ~: ............. .............. r. .. :~.~~.~~~.~~~~~~.~'.~;~.~:~.~~~~.:.~.~.~:~ ....... .. .~......... 7.8 

······ ·· ···1::i··············· ·· ············1:;r····· ··········· ············r.s· ··························· ·r.r,······ ·······················1:1·········· ··· ·· ····························· 
......... .................... ·············"·"· ... .. ......... .................... ................... . .. .. 

n.vt. 62 ut.fl . 62 fl .TI. 63 Ul .fl . 63 fl .TI. 64 ut.fl . 64 

NTU Turbidity 

!Oll!'TIO'lllfllll)'~l,!il - 20 NTU 
1.42 4.46 0.17 8.18 0.74 1.25 

•••• • •••• .. • .. • ••• • • .. • ••••••••• • •• • •• • •• ••·•• ••••• •• • •• • • •• •• ••• .. • • •••••••• • •• •••• ••••••• • • ••••• •••••••-~••• ••••••••• • •••• oo••• •••• • ••" •••••• •" '"•••• •• •••••••• ••••••••• ••• • •• 

fl.TI. 62 Ul.fl. 62 
!Oll!'TI01'11'1.!il~i,llll t !IIJ = 5 NTU 
~~~ Ul~.~ fl .TI . 64 Ul.fl. 64 

'lJl~'.iil'UfJtuflwn.hu1ml:'l~H''lJ11flfl 1h~mf1m~m-:i-~'eJ~fflt1m'.i'lJ 'ilD'lJ~ 12 vrn. 2542 

J'U~ 3-10 umNtn 'nmt1rn iit11J~ i;l fl1 j Vl"i 1 ~1lfl11~ ~tJ W.fll'V-IJ 1, Yl~tHll m.it,J l~U'Ul'U 1-:1 Vl~I fll'.IU'YIH ~lU 

'ri11 v1~1uv1 mfiu-:in1ilt1'llt1.:J 1 fl':i .:i m11w,i1.:i~N1tnn11u ii,nl111JU'W 
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mg/L 

400 

4.0 
N D 

O.'t'i . 62 fl.11. 62 

365 

11.\1. 62 VI.fl . 62 

Total Suspended Solids 

<5.0 <5.0 <5.0 
ND 

O.'t'i . 63 fl.fl. 63 O.'t'i . 64 fl.fl . 64 

346 

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

300 ·· ·· · ··· ·•·· ··••·•• ··•·••· ••· •·· ···· ·· ·•··• ··•· ·•· ·· ·· · ·· •··•· ·• ·····•· ·• ·········· ···· ·· ···· •·· •··•··•· ·••· · ··• ··• ··•··•···· ·• ··•··•··•·· ••·• ··• ·••·· •·· •··• ·· •·· •·· •···· ·•· ·•···· ··· ······· ··· · 

200 

100 

0 

fl .fl. 62 

200 

VI.fl. 62 fl.fl. 63 VI.fl. 63 fl .fl. 64 VI.fl. 64 

mvi1§l'I-J : lll'Pl 'Ji l'UfJ tlunv-n.hu1ml'!~W'IJ~Lflfl 'lh~mffm ~m1•Hl'Plml'lm'JlJ 'i1'1J'IJ~ 12 vrn. 2542 

'tU.JUJl'l1~ : ND = Not Detectable 
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40.0 

35.0 
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25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

mg/L Sulfate , 
............. ............................ ..................... ..................... .. ................ ........ .1.~~:!~.'!~1~.\1.9:~ll~::.~~~.~.o/.~ .... .. ...................................... . 

...............•..•.•• mw'l'inrn\.l.-,il1,nn: ir,, . :n oo mg/L ···•· · ·• · · ·· ·•···· •······• · ·•··•· •· ···• ·· ··•·· ••·•··•··•··•· ·•··•··• ··•· ·••····•··•· ·•··•··•··•··•··•······ ··· ··············· 

9.32 1.04 5.51 0.29 0.14 0.3 ..........,.. 

n:1·t 62 Ill .fl. 62 n:1·1. 63 Ill.fl. 63 n .YI. 64 Ill .fl. 64 

mg/L Total Iron 

mw'l'io1jh,1g~lJ'" - 1.0 mg/L 

0.014 0.205 0.093 0.269 0.063 0.15 
::::::::::::::::::::::::::::::::::::::11:11••····· 11/lllll/ltJl:UllllU ······· · · ·1111::::11u: 111u::::• · ' ....• llllll/Jl/llllltll.'/1 ::•:tHHlft:IIIIIII/IU/lt:::11······ ····11111• · 

I 

n.'l'i. 62 Ill.fl . 62 
' . ~ !Otll'lln1'11\.l.-,'l'll'l1'11t ll)I 0.5 mg/L 

n.'l'i. 63 Ill.fl. 63 n.'l'i. 64 Ill .fl. 64 

:1Jl\911'u 7'Wi'ltuflwn.hu1mi1~H'IJ~!fli'l ·1.h ::: mr1m:::m1-:iemmttmrn ~'U'IJ~ 12 -w .fl'. 2542 ., q q 
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V .::IQ' V f 

1'\-l'Yllf)'U\ll'JO!JH 

w o' 
Ql.lfll'Wllli 25 62 

~ftlfll.l 2562 

Ql.lflll1'1-11i 2563 

~1:l lfll.l 2563 
w o' 

Ql.lfll'Wll li 2564 

~ ftlfll.l 2564 

ff1-njudJud1flv1 1 J10.1n.flouai, ini u 

1>11·n~Yi 3-15 1mvrniit1uNt1fll'l1>1"l11li1f'l"ll:::tttJOU11~~11vi~-umm.hi~1~-ul.l1uni:r~'J'.iih.1~1 

1w1h~~Nl'U'JJ11l'UO~ifo~u'U 

PH 

7.5 

7.7 

7.6 

7.8 

7.7 

7.9 

7.0-8.5 

6.5-9.2 

.. , 
fft1fll'j\ll'j1i)11fl 11::'tt 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

1.40 

0.20 

1.28 

0.2 1 

1.09 

1.34 

5 

20 

Solids (mg/L) 

ND 

ND 

ND 

<5.0 

<5.0 

<5.0 

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

215 

380 

222 

238 

248 

364 

:S600 

:S 1,200 

160 

130 

130 

90 

80 

145 

:S300 

:SSOO 

2.64 

0.195 

7.24 

10.4 

0.39 

3.0 

:S250 

Total Iron 

(mg/L) 

0.078 

0.058 

O.D78 

0.088 

0.053 

0.03 

:SO.SO 

:S 1.0 

Yiin 'IJ1ir'Vl i ll~~ & 1./h ·Hnm!'I.J'Vl f'ltJ'I.JCi"1!!'Vl'I.J~ ,,n'1 , 2564 

m1>1"l! 1-u' 1
' m~'lJ l'I.JfJWi11'Vitl1rn'17"1~1~'1.J1 tflf'l '1.h ::: mrrnn m1.:i~~ 1:nnmrn ~11'1.J~ 12 'Vi .ff . 2542 

./ 0 ~ 
(1nru C\'lnTn'I.J '1'Vll 'nm:::1:rn) 

mm!rn'2' m ~'lJ 1'1.JfJWfl1'Vi tl1rn'111;1~1~'1.J1 1m1 'lh ::: mrrm ~m1.:i~~m'nmrn ~11'1.J~ 12 'Vi.ff. 2542 

(lnWC\1el'\.¾ !'1llt,'.:J 'r:!'1) 

'l'iilltlll'i\lJ : ND = Not Detectable 
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ffHtjurhud1tlA 1. J1t1.IA.flt1UaP1 i'Riu 

mw<ri1ht1'1l.i~111111: 1m = s.] pH r mw<rio'lfo,i17~11.i - 9•2 

, • .; mw<rio'lfo,i17~11.i = 6.5 
lflll!'lln1'11'1lfffll'l1Sllt l!ll = 7 .0 • 

.. .. .. ······························· ....................................................... .. .... .......... ..,.!l'··················································· ··· .................... . 
7.5 · 7.7 7.9 

......... .................... .. .. . ....... .. . .. ....... ,... .. .... . .. .. 

fl.l't. 62 l'l.fl. 62 fl.rt. 63 l'l.fl . 63 fl.ft. 64 l'l .fl . 64 

NTU Turbidity 

mw<rio'llalilf~lJ,1 = 20 NT U 

............. !:~~ ..... .... ... .... .. .. ....... 9:~9 ............................ .1.28 .........•..• ..• ..•..• ..•.. ~:~.1 ....•..•. •••.•..•.. •..•..• .. !:~? ......... ............ ...... .l.~:1 ...... .. .. . .. ......................... .. ......... ..................... ......................................................... ........................ .................. ...... ............................. 

fl .rt. 62 l'l.fl . 62 
mw<riril'l1'1lil~l'l111l: l!II = 5 NTU 
~~Q l'lAQ fl.ft . 64 l'l.fl. 64 

JU~ 3-11 utT~-:Jm11ma1J1Yia1J~t1m1vin1111m,~~tJrum'V'IJ11\ll~,.rn,flijt)J,~u",,rfm-:Jeilttu~1 

l'l..l'lf'H~~h'l..l'JJ11l'I..IO•:nT11~'1J'I..I 
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'HH,j'ud1ud1«~ j_ 1w.m. f1HT-Ja"1 i'Riu 

mg/L Total Suspended Solids 
70 

60 111m91'1l11l1litinnmn1H 

50 

40 

30 

20 

10 <5.0 <5.0 <5.0 
ND ND ND 

fl.fl. 62 Ill.fl. 62 0.\1. 63 Ill.fl. 63 fl.fl. 64 Ill.fl, 64 

380 364 
400 

200 

fl .fl. 62 Jll .fl. 62 fl.fl . 63 Jll .fl. 63 fl.fl. 64 Jll.fl. 64 

400 

300 ······················· ··············· ··•• 00

•

00

•

00

••······ · · · ·· ········ · · · ···"

0

'''''''''' " '' ''' ' ' '' ' ' ' '' '''''''''''''"'"''''''''' '' '' ' ' '''''''''''''''''''''''''''''''''''''''''''''''''''''' 

200 

100 

0 

160 

fl.Vt 62 Jll .fl. 62 

'111ntll'l1~ : ND = Not Detectable 
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145 

fl.fl . 63 Jll,fl. 63 fl.fl . 64 Jll,fl. 64 
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I/ I/ I • V .q V .:, 

HN'!'Ull'1'UOWel 1. 11fl.lfl. RB'Ull'Pl1All'U 

mg/L Sulfate , 
.. .. .... ................................ .. ... .... .... .. ....... ..................... ............... .. .. ... .... .l.~~'!!?.~1~.~!9'.~ll~::.~.~~. ~.1¥.!: .............. .................... .......... . 

...................... \~.~~~)'.'!:'!.~~!'.'!~!!.~~!~.~.~?.~.~!l!!: .... ............ ...... ......... ... .................... ...................... ... .. ....... ..................................... . 

2.64 0.195 

fl. t't. 62 Ill .fl . 62 

mg/L 

7.24 

fl .Vt. 63 

Total Iron 

10.4 

rrrrn,n 

\ll .fl. 63 

!Oll!'Yl01jh1111~1!-' = 1.0 mg/L 

0.39 3.0 

ll.t't . 64 Ill.fl . 64 

:::::11:,1 .~:9.1~ •11::11::u:11::1:11u:::?:~~~~:::111:::11:1u::u:11:1·•9,._Q?.~ ll l ltlllllllllll:lll ll Q~Q.&~ .. , .. ,::,:1:11111111111111119i9:1J,11u111111111:11111111::1~:9J:::1111:· · 

fl.l't. 62 Ill.fl. 62 
mw'Y!Jin111.ii\111m~1n1 0.5 mg/L 
~ TI.~ Ill~~ fl .l'l . 64 Ill .fl. 64 

I 

I 
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tfmf111n11iJJ1JA 1, 11tl.lA.flVllll'911Rfll 

3.6 

3.6.1 
0 ... 

fll 'i ~ 1 &U '1-Hl 1 'i 

'IJ~i'Vl 1:1 .. rd.:i !~'\.Jl'J'Hllmlw'l'l rlV'\.J'~ftU'Vl'\.J~ i1n~ M~7!'W'\.Jf11'i!~'IJ~1VfJ1-!l~'\.J'IJ~m1n-1-w'1 

m:i'.iv.:i ·1rn.:i 1m.:im1 irlviu~ 12 ~mm..1 2564 1~m~'IJ~'i~i'I.Jm7l.l~f1 30 !CJ1'\.J~!l.l~'i'il1m~i'IJN1~'\.J ~nm!u 

tl 7~ 1v v1.:i~ '\.J ~ !~rn'li' 1ir v.:i,J~ 'lJ~ f11'i iirl'i 7~l! !~ vim 'i 7~l! m,J~ l.J1t)HY1rn\i (Arsenic) , Url ~dhm 
• QJ d O d..S Ct. S) ..::!i d .c::t,QI QJ 

(Cadmium) Uft ~tHf1 ~ ft (Zinc) ,J1'\.J1'\.J 2 ftfll'\.J rlV 'IJ'il'Jtu'l-1'\.Jll'l-'ll.JV-!l~~'Vl 1 (~f1~ 0446311 ~ ~1'\.JVVf1 , 

1852183 !rT'UV) Uft~'IJ~nturT-w' ll'l-1:UV-!l~~~ 2 ('Yin~ 0446315 ~~1'\.JVVf1, I 85 1812 l'l-'l'UV) i.:ii,J~ 3-12 1~1.Ji'.j 

'IJV'I.Jl'IJ~f11'i~'i1,11~ inm11~rn-i1vv1.:i inm1iirl'i7~ll i.:iuft~.:iium11.:i~ 3-16 

-=t v o..c::f. a v t .c::t,.c::1 .Q. d 
m':iH'YI 3-16 'llfl'IJ!'IJ\l'lfn':i\l'l':i1'il1~ 1fifn':i!O'IJ\l'l1fltl1-!l 1fif11':i1!rl':il~'l'i 

'1101.Jl'lllllfll1\ll11 il1~ .c,,. J:ll q: V I .q, .ct, ~ d 

1l!Jfll11ll11il1~ 
11ifll11fl1Jlll1DtJH 11ifll11lfl11::'11 

A d A 

I. fll11ll11il11fl11::'11fJWil1Vl~'I-I 

- Arsenic 

- Cadmium 

- Zinc 

ill'l-11'1-li,l~ 

2 

2 

2 

- Auger Drill 

- Auger Drill 

- Auger Drill 

.,. c ,,. 
3.6.2 ~Hlfll1~11'll1!flll~'HflW.fll'Vi~U .. 

- EPA 3052 

- EPA 3052 

- EPA 3052 

c:t. a' c:i. o d~QJ,d 
,J1f1v-lftf11'i~'i'J,J'J!rl'i1~'1-'1f)tufll~~'\.J ,J1'\.J1'\.J 2 fftll'\.J !l.JV'J'\.J'Vl 12 ~ftlrll.J 2564 Uff~-!lv-lftf11'i 

~11,ii1m1~r1i.:i~m1.:i~ 3-17 uft~uff~.:i'i 1v.:i1uv-1ftm1m1,iiim1~r1'1umrlv-1mn~ 2 

-=t .c::t, d .::::i. a mnn1 3-17 !!i,f~,!jf,li;lfn';i\l'l';i1'il1!rl':il:::'l'irlWfll~~t!l~fltl\l'l't'llrlil 2564 . . 
v .cat::f. o. d 

d ' d 
~'lltl'Yl\l'l';i1'il11rl':il~'l'i (mg/kg) 

"'"' 0 " .., "' " l,Ttlltl 'YI 'Yl1 fl 1-:i \l'l ':i 1'il1!rl ':i 1 ~ '11 1t!'Yl\l'l':i1'il1!rl':il:::'l'i 
Arsenic Cadmium Zinc 

Q " ..s ,d 
1. mnturT'W7ml.lv.:i~~'Vl 1 12/ 10/64 18.965 0.295 24.766 

,Q " ..s d 
2. mnturT'\.J7l'l-'ll.lV.:i~~'Vl 2 12/10/64 13 .298 0.321 27.051 

ill\l'l':i~lt! 27 810 -

"' 'Yim 

l.l7mi7'\.JfJtum~~'W~i~,J1~ iv'lftl'1~vm1tuut:inmi'.lv,i1nm1v~mr1mm~m11~1m1l.l~1l.l 

,J1~mfl'rltu~mrnm1~.:iim1trvl.lutt.:i'lf1~ 'Q'lJ'IJ~ 25 (~.fl'. 2547) 
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»1~?Jud1uthti'v1 l.1w.m.f1Buzrv,2Ri u 

_I "" d "" <!t 
3.6.3 tY1uf-Hlfll1~11111!fl'fl~'ttfltlUll'V'f~'W!~fl'W~Hnflil 2564 q q q 

Nftf111'il11 'Hl1 1f111~111'Jru.tll'l'1~h.1 ~l'UTU 2 '1'mui-:inft71 WIJ17 mmru Arsenic , Cadmium Uft~ 

Zinc 'IJ~ nru11tl'1m ihM~~~ I nflll'Vllfl'IJ 18.965 , 0.295 Im ~ 24.766 :Uft~ n fl.J~'eln1ft n fl.J 'il17m\'1i'IJ Uft ~ 

... 1~ ~ g/ ~ .d -=t I I QI 

1J1l.Jll,)J, Arsenic , Cadmium 1rn ~ Zinc 'IJ1l10.l'H'U7!'11l.J'el-!l~~'l'l 2 l.Jflll'\'17n'IJ 13 .298, 0.321 Uft ~ 27.05 1 

:U ft~ n f l.J ~ 'el fl 1 ft n f lJ ml.l il l i'LI ~-:i1rl'elt! 1Nftf111'Pl11111U'l 11~11 i-:i nftl'.ll.J 11 'm U'IJ 1'\'i U'IJ f1'1.Jfl 1l.Jl'il11~ l'Ufl O.lfl 1'1'1 ., q 

~'U~ 1 ; 111~ fo1n1'1 ~ 'elf711 t 'U'U 'elf11'11'U 'el'il7nf111el~el7~mrn~lflll'il11f)';i1l.J'il11l.J111 ~f111'1'1'1 ru ~ m 1 l.Jf111 ~ -!JU d~ ~'ell.J 

U'\1-!l'l/1 ~ 'Q'!J'IJ~ 25 ('1'1 .1'1'. 2547) ~f1 7'11'W~1-n'mmrumrn~ (Arsenic) nfl11ll1n'U 27 :Uft~nflJ~'eln1ftnf lJUft ~ 

'm:I.JlO.IUl'l~lnulJ (Cadmium) nfl11ll1n'U 810 :Uft~nfl.J~'elnfo n fl.J '1'1'1.J11vY-:i21;1'\)1U~'Vllf111'il11111111'1';i1~11 n 

llil.JlO.IUl'l~lnulJ (Cadmium) 1rn~ll~ mru Arsenic el~l'UlnO.IC\1:I.Jl'il11jll'U~f11'11'U~ vY-:i 2 '1'mU~'Vllf11rn11'il 

,,, ,1 , , ~ d ~ ,,. o "' ,& d1 1 d o ., • I'.:! ~ •~ Si 
111'1';i1~'11 U'PlelU1-!l 11n'il11l.J !l.Jl.Jf71rnl~'Ueleln'Weln'l'1'U'l'l l'J';j.:Jf711 ~m~~'IJl~ 1;1'7'Yf';j'IJ1J1l.J10.I Zinc :I.Jl'il11jl'U !l.J !~ 
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'LI~ nru 11u 1mi'l'el.:i~ ~~ 2 t'W 'li1-:i~ Nl'U:1.J111'U~ .:itl 11 ~'!J'W (~ ml'll.l 2564) 'il1711-:i~ 3· 18 , 3· I 91rn~i ll~ 3· 13 , 3· 14 
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m 1 t'W'U 'elm11u 'el1J lnf111'el~m~mrn~mll'il11mrn'il111J1l1 ~ ml'l'l'l ru ~ mrnm1 ~ .:iu 1~~'ell.JU'l1-!l 'l/7~ 'il '!J'IJ~ 25 
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l~'el'U~ ftll'll.J 2562 Uft ~fJl.Jflli'W 1i 2563 nfl llfl'Ulf70.IC\1l.Jl 'il11j l'U~ f11'11'U~ u~mh-:i 11~'il1ll.J 1llnm1tl l ~'U'el'el n 
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ri111fouf111~~'il111Jm11Jff'el'Lil'J0.1.tll'l'1~-:i1n~~'ell.l'IJ'el.:J 1m .:i nw-1 Ut'Wl'lf-:i~'el 1'1.J 'LI~'l:l'l'lvillinll7 

0 -::9 -::9 ,. 1.d ~ g) 

'iJ ~ '1'11 n 71 l'l'nll 1 ti .:J n 11 I 1J ft U'U u 'I.J M 'IJ 'el-!l l'J O.lfl 1'1'1 '1'-!lU 1~ ft 'ell.J tl'UI~ 'el.:Jl.J111 7nf711\Plll'U'Ufl11f1'a1l.J'IJ'el-!l 1m .:J f111 

1~u'il~'V17f711'il1 11 'il1~1'JO.lfl1'1'1'ellf711'1'l 'Wmw1f111'1' fl171J111uft ~'Vll'l''l'll.:Jftl.J 1~irnffu-:i m-:ii'W ff~lvi 'el'W l'J rum'l"l,11 

Uft~l'JO.lfll'l"l~'U l 'WI~ 'el'UfJl.lflli'Wll 25 65 uft ~ ~~'V\'111u-:i1'UNftm11l~'IJ°1i'il111Jmm nm'! o-:in'UUft~uifl'IJ 

Nftm~'l'l'LI~ .:iin~~'ell.J uft~f111~~'il17l.J 'il111 'il ff'el 'I.Jf10.lfl1'1'1~ -:i1n~~'ell.J1l1~ ~11~'el'W nl.lmi'Un 2565 lff'W 'el~ 'el nm 
q q 

fJ'il1 i;1'1'11f)';i 1l.J~'UJ l'Ullft ~ f11 1 l'Hl1 'el-!lU ':i 1:Y l 'U n -!l l'U'U 1ummrn~UN'U 'l'lf '1'1Ulm li11l.J'l/1~1rn~~ -!Jin~~ ell.J 1rn~ 

'111.J'JU-!l l'Uvi1nu1'1o/'el-:i 1~f 'LI 'l'l11'1.J~'el 111 
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' ' ' .c:t _ I'::! .c:t a. d a. a. ii a -=t i • at ' .::S: _Qf' ~ 
l>ll~HYI 3-18 IU~f.l'U!Ylf.l'UHl.lfllWl~11111i'l~l:::'Hi'IWfll'Wvl'U'U~!1W'H'Ull'tt1-Hl-rn~lYI 1 u,i1~Y1Hl'U'm1l'Utl~U1!1l'U'U 

IV d. d" IV I 

1ll'l11fl1.Jlll'J!ltJH 

fJlJfllrl''I.I '6 2562 

9JftltllJ 2562 
~ , 

fJlJfll'W'l-l1i 2563 

9JftltllJ 2563 

fJlJfllrl''I-I '6 2564 

9,jt'l l tllJ 2564 

Arsenic (mg/kg) 

2.762 

67.789 

54.402 

20.6 10 

18.862 

18.965 

27 

. . . 
.. ' fHlf1l'l\1l'Hil11ml::'11 

Cadmium (mg/kg) 

0.248 

0.1 39 

0. 168 

0.096 

0.60 1 

0.295 

810 

Zinc (mg/kg) 

193 .915 

107 .600 

90.660 

90.210 

70. 11 0 

24.766 

'lJ~ 'li'Vl 'hi~~ 1~'Whnnmhn1 i'l'el'U9ft'lll'Vl'U'1 ~1ti~ , 2564 

l!Wl'.i i TWrJ ti!fll'Yi~ 'U~ 1 i1h ~ 1 V'l/Ul ~ 'elf11'.i t'U'U 'elflt'Yf'W 'el '11nm'.i 'el~mivu t'l~mllm m '.i m 1 llJ 

1h~mfl'i'ltu~m'.il!m '.ii~1n~~'ellJUl1~'l/1~ ~'!J'lJ~ 25 ('Yi_fl'_ 2547) 
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900 111'11§l1" = 810 mg/kg 

67.789 

'H1-1,jud1ud1n'v1 i.1w.1n flVUaPJ i'fliu 
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54.402 

11Wl1jl'II = 27 mg/kg 

n.n. 63 Ill.fl. 63 n.n. 64 Ill.fl. 64 
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700 
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0.248 

fl.TI. 62 

0.139 0.168 

1'1.tl. 62 fl.TI. 63 

0.096 0.601 0.295 

1'1.tl. 63 fl .TI. 64 1'1.tl. 64 

mg/kg Zinc 
500 

400 

300 

193.9 15 
200 

100 

0 

fl.TI . 62 1'1.tl. 62 fl .11. 63 1'1.tl. 63 fl .TI. 64 1'1 .tl. 64 

' ' ' "" ~"-1 'i d"' "' "' ' .., mm §jl'\.l : mm §j l'\.lfJWfll'Vi~'\.l'Yl ! 1f1J';j::: !tl'll'\.l!'Viel fll':iel'\.l'\.lel nt 't'l'\.lelillOfll-:ieltJellfltllltl::IO\l\il';i O';i';i'JJV!l'JJ 

1.h~tnfltltU::fl';i'jlJf)l'j~-:Jll1~~t'lllll'H-:J'lll~ il'lJ'lJ~ 25 ('Vi.fl. 2547) 

' ' ' ... I Cl. _ ~ .,:f, ~ d ~ ~ 11 4 .,:f, , , .ct , 4:i ... Qf v 
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MIN ING ENVIRONMENT CONSU LTANT CO., LTD. 3-52 REPORT: MM_ V I: VYKCONSTRUCTION/2021/OCTIFIGURE 3· 13.DOC 



ff),l!Jlllr1110lfl'11. 1mm.RBIID'l'lfni11 

' ' ' .c:::1 _ I':! .c::1 IC\ d .c1, IC\ 11 a ca 61 , .c::1 , 4 _Qf v 
Vll'n:l'YI 3-19 IU"H'.Jut'YlfJUf.lJ;'\nl'HWnil11fl':il:::'Hfltl.!fll'Vivlt!U"H1W'Hlnl'YiiJtl<Hlvl'YI 2 !tl'tf1.:J'Ylf.lltlmiltifJ-:IUi!i!Ut! 

V ""'Q: V I 

1'\n'llfl tlli\'HJ !JH 

fJl.Jm-w'W n 2562 

~lllfll.J 2562 
~ , 

fJl.JfllVl'W1i 2563 

~ftlfll.J 2563 
~ , 

fJl.JfllVl'W1i 2564 

~ftlfll.J 2564 

Arsenic (mg/kg) 

2.370 

70.856 

74.653 

20.98 1 

17.095 

13.298 

27 

. . . 

"" ' Nllfl1-:IVl-:11'il 1lfl-:11::'11 

Cadmium (mg/kg) 

0.294 

0.111 

0.090 

0.133 

0.576 

0.321 

810 

Zinc (mg/kg) 

180.360 

100.000 

I 06.500 

90.740 

65.520 

27.05 1 

'IJ~'tl'Vl '1'lJi1-:i &u '1THJ'Ul"''\.fl'l flt1'\.lit'l11'Vl'\.I~ ~111~ , 2564 

mm jl'\.I ~rum~~ '\.I~ 1 ~'lh::: ltl'lf'WI~ tlm'.it 'U '\.I t1nmu tl ~nnm'.itl ~tllfftJII '1:::1m,l~'j n'.i'.i'lJm'lJ 

1h:::mft'firu::: mrnm'.i~-:i1n~irt1'JJll'H.:J'lfl~ ~'IJ'IJ~ 25 (~.fl'. 2547) 
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23 

t11'al.J1il'W~ 

Arsenic 

Biochemical Oxygen Demand 

Cadmium 

Chemical Oxygen Demand 

Color 

Copper 

Cyanide 

Formaldehyde 

Free Chlorine 

Hexavalent Chromium 

Lead 

Manganese 

Mercury 

Nickel 

Oil & Grease 

pH 

Phenols 

Selenium 

Sulfide 

Temperature 

Total Dissolved Solids 

Total Kjeldahl Nit rogen 

Total Suspended Solids 

~ ( 
7/ff\~v 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method121 

5-Day BOD Test, Azide Modification Method 21 

Digestion, Direct Air-Acetylene Flame Method 2
j 

Closed Reflux, Titrimetric Method[21 

ADM! Weighted-Ordinate Spectrophotometric 

Methodl21 

Digestion, Direct Air-Acetylene Flame MethodrzJ 

Distil lation, Colorimet ric Methodl21 

Distillat ion, Colorimetric Methodltl 

lodometric Methoci121 

Colorimetric Method(21 

Digestion, Direct Air-Acet ylene Flame Method2l 

Digestion, Direct Air-Acetylene Flame Method121 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Digestion, Direct Air-Acetylene Flame Methodl2J 

1) Liquid-Liquid, Partition-Gravimetric Method21 

2) Soxhlet Extraction Method21 

Electrometric methodl2J 

Distillation, Direct Photometric Methodl2J 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Met hodLZ.l 

1) lodometric /\11ethodf2i 

2) Methylene Blue Method21 

Laboratory and Field Methodsr21 

Dried at 180 °cf2l 

Macro-Kjeldahl Methodl2l 

Dried at 103-105 °cl21 

('U'14~n1!1Jv'-1 Q9l~lM1i:1~\u} 

~11.0tlf'l11n~1~1i 1~1mia.,-us~ 

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

Colorimetric Method; Calculationl21 

25 Zinc Digestion, Direct Air-Acetylene Flame Methodl21 

" ... b€JOi'IJ'rn1.:ieJ{I 

1. '1l.J1f'lll1f'nm':ill~-:!bL'l~~m.Jbb'Vl-:l'U':itLVJf'l1vm. ~i1el1b!ll'a1~\1J1b~tl. 'WlJ'\,~f'li-:ivi 4. n ~.:JLV1V'1 '1: 

b~ e)'Wbbll1n1':i~ll'\{ 254 7 

2. APHA, AVI/VVA, WEF. Standard Methods for the Examination of Water and 

Wastewater. 23rd ed. Washington, DC: APHA, 2017. 
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Mining. Environment Consultant Co., Ltd. 
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22/35 '1Javn1~Lnvm7"11 7 u.vn 4 ('LI1141!'114'l1'l!1) u.,m1fr1unn L'!lt11mn:il n1~L'Yl~1JV11i.m 10240 

1mti~,f 0-21 87-0908, 081 -6573909 1ml!'17 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 105/2564 

October 22, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~\4L'l::fJfJ-3T'l1J (TSP) 

24 Hours Average 

~\4L'l::EIEJ'1'll"1~L~n (PM-10) 

24 Hours Average 

~1lJL'l't11ITTEJL'l1~ 81L1HJU.3J~Ei~ i'1~1~~1n 

u1L1mh'11aJ~\4"llEJ'11m-'1m7 

October 11-14, 2021 

October 20, 2021 

Unit Method of Analysis 
11-12/10/2021 

mg/m3 High-Volume Air 0.194 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.075 

Sampler/Gravimetric 

SAMPLING METHOD 

SAMPLING BY 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Result
21 

Standard" 
12-13/10/2021 13-14110/2021 

0.203 0.191 0.330 

0.079 0.075 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
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1mfi~,f 0-2187-0908, 081-6573909 1m1111 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 106/2564 

October 22, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~'141'1::tlEhlTill (TSP) 

24 Hours Average 

~'14a::m1"'lJU1ilL~n (PM-10) 

24 Hours Average 

0 I O I ""' .... 

Ci111Jfl'Y11ITT£Jfl1Cil El1L11EILLllffEICil ,J'1~1Ci1Ci11fi 
... 0 ... ,_ -

1J1nmITT-una--1'1Jw"m 

October 11-14, 2021 

October 20, 2021 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

11-12/10/2021 

0.157 

0.052 

SAMPLING METHOD 

SAMPLING BY 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Result" 
Standard" 

12-13/10/2021 13-14110/2021 

0.159 0.149 0.330 

0.054 0.051 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
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1m,T~,f 0-2187-0908, 081-6573909 1mff11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 107/2564 

October 22. 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter · 

~ua::mi-:rn11 (TSP) 

24 Hours Average 

qua::mlll'JJ\41~L~n (PM-10) 

24 Hours Average 

October 11 -14, 2021 

October 20, 2021 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

11-12/10/2021 

0.160 

0.053 

SAMPLING METHOD 

SAMPLING BY 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Result21 

Standard" 
12-13110/2021 13-14110/2021 

0.151 0.168 0.330 

0.050 0.060 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
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1mfivnf 0-2187-0908, 081-6573909 1mITT, 0-2187-0906 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 
0.4-1.8 

N 0 1 

NNE 22 6 

NE 45 0 

ENE 67 1 

E 90 4 

ESE 11 2 4 

SE 135 0 

SSE 157 6 

s 180 6 

SSW 202 2 

SW 225 2 

WSW 247 5 

w 270 0 

WNW 292 7 

NW 315 0 

NNW 337 0 

TOTAL 44 

CALM (<0.4 mis) 

TEST REPORT 

TEST NO. 

REPORT DATE 

ir, .:i,f u ih ui, nfl '5j _ 'J1tl.lfl . flfl'U'rl' \Pli'fl 'l7'U 1h ~'l'll'W1Jm !a'IJ~ 30736/16293 

!'11"fl.:J11'J'H'U~\Pl ff1'11 f1'.inl'l1Ufl 'H'Wtj 'W l~fl~\Plff1'11 f1'.inl fl flfff 1.:i 
O I O I QI Al 

\Pl1'l.Hl'Y11ff1tlil'J~ fllUlfllll.J'rl'fl~ ~.:J'l1'Jfl \Pl1f1 

October 11-14, 2021 

1iinw h.:i 1iltt 'U'IJ O.:J 1m.:im'l' 

Speed m/s 

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

0 0 0 0 1 1.39 

0 0 0 0 6 8.33 

0 0 0 0 0 0.00 

0 0 0 0 1 1.39 

0 0 0 0 4 5.56 

0 0 0 0 4 5.56 

0 0 0 0 0 0.00 

0 0 0 0 6 8.33 

0 0 0 0 6 8.33 

2 0 0 0 4 5.56 

0 0 0 0 2 2.78 

0 0 0 0 5 6.94 

0 0 0 0 0 0.00 

1 0 0 0 8 11.11 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

3 0 0 0 47 65.28 

25 34.72 

Wind 019/2564 

October 22, 2021 

. 
TOTAL 

;~ 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'l!oun,~L't'll'ln1-r11 7 u.un 4 (tl'11un\lTI'!!1) u.'!11~111111.nn L'!J<111mn:il n1~L't1l'IIJ111\lm 10240 

tml'il'ln 0-2187-0908, 081-6573909 tmlf17 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

TEST REPORT 
TEST NO. 

REPORT DATE 

,h~1j'WtY11.H11nfl 1.11'J.lfl.flt)'Wff~i'tl'i'W 1ht'V11'W1J~·nn'\J~ 30736/16293 

1'Hii tM11 i 'H'W ~~ iY1'H m 11J'ltUfl'H'W~ u 1~tJ~~ iY1'H m 11J ntJ i1h:i 

~1lJ"1'11ff1fJ"11fl V1UH.ltlllfftJfl li<i'H1fl~1fl 

October 11-14, 2021 

u1mu 1l<i 1lliiu'\JtJ<i 1m<iml 

0

NORTH 

11 .3% 

9.08% 

·····1··· ....... . 

SOUTH 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

,, 

EAST 

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: 34.72% 

Wind 020/2564 

October 22, 2021 



Mining. Environment Consultant Co., Ltd. 
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22/35 'l!Eun1~L'YIYm'i'Pl1 7 u.un 4 (U1\1111\ITI'l!1) U.'111~111~1nn L'1191tmn:D n-t~L'Ylvu1~1\lm 10240 

1mflyj,f 0-2187-0908, 081-6573909 1m1111 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax [db(A)] 

Remark : 

TEST REPORT 

TEST NO. 

REPORT DATE 

,,hntua1u'ii1n~ 1.11tl.L'1 .'1ElUtmfmiu 1h::mu1J~1Lfl'll~ 30736/16293 
' 

L'VlilEl~Ld~UEl~H1'Vlm73J"Jl'\4~~utlu Lv'JEJEJ~ITT'Vln113JflElHf1~ 
' " ' 

'ii1l.Jfl'Yl1ITTtlfl1~ e11L11ElLL11HEl~ i~'Vl1~~1n 

October 11-14, 2021 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

uirnl4L 1~ lih~"'ll!H lm~nTi 
(l'int1,tlfl't1~1tl 0445758E, 1852112N) 

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

11-12 911'11fllJ 2564 12-13 911'11fllJ 2564 13-14 911'11fllJ 2564 
' ' ' 
64.3 64 .6 64.8 
63.8 64.3 64.5 
63.4 63.8 64.2 
63 .1 63.4 63 .7 
62.0 62.2 63.4 
51.4 51.8 52.6 
48.2 51.4 52.2 
46 .6 47.8 49.4 
46 .3 47.5 49.0 
46 .0 46.4 47.6 
45.5 45.8 47.3 
46 .6 47 .0 47 .5 
46 .8 47.2 47 .5 
47.4 47 .8 48.2 
47.6 48.0 48.4 
47.8 48.3 48.8 
48.3 48.6 49.2 
55.0 56.2 56.5 
58.8 56.4 59.9 
59.6 59.9 60.3 
60.8 61.2 61.7 
63 .0 63.4 63 .7 
63.8 64.0 64.3 
64.1 64.3 64.6 
59.6 59.9 60.3 
96.3 96.7 97.2 

Noise 087/2564 

October 22, 2021 

Standardl/ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
" 

" 

" 

" 

-
70.0 
115.0 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
ui'~'Yl 13Jii'1 L~"l1·n:1"ta!"ri ~e:i",T,um"@f ;i1n~ 
22/35 'l!oun,~L'nl'm1"11 7 LLtln 4 (tl'1Ufl1\ITI'IJ1) Ll'IJ1~111\Ul1n L'IJ91lJ1~n:il n,~L'nl'UJ\11Ufl11 0240 

lmfiv,i,f 0-21 87-0908, 081-6573909 1m,m 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax (db(All 

TEST REPORT 
TEST NQ_ 

REPORT DATE 

~\11iu«11-1.,1111i,i 1.11 tJ .Lfl. fl aua-i,iffliu 1.h::mu!T~,-L~'tl~ 30736/16293 • 
L~iia-mi~ua~a-,~m-nJ'l1'4~~utlu L~Elt1~n1rn113.Jriaaf1.,:i . " . 
~11.rnri1a1rnn~ e11Lnt1u>.iaoi,i i'-1~-r~~1n 

October 11-14, 2021 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u111m,una~liiuih 

(fin","flTI'i1fl 0445861E, 1853125N) 

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

11-12 tlft1fl1J 2564 12-13 tlft1fl1J 2564 13-14 tlft1fl1J 2564 • • . 
59.6 59.8 60.0 
59 .3 59 .5 59.7 
58.7 59.0 59.4 
58.4 58 .6 58.8 
58.0 58.3 58.5 
55.6 56.0 56.3 
53.8 55.2 55.5 
49.4 50.6 52.2 
49.2 50.4 51.8 
46.7 47.8 49.1 
45.8 46.4 47.8 
44.9 45.3 45.9 
44.5 44.9 45.4 
44.3 44.7 45.0 
44.0 44.5 45.3 
48.5 49.0 49.2 
56.3 56 .8 57.4 
56 .6 57.1 57.2 
57.2 57.4 57.6 
59.4 59.7 60.0 
59.6 59 .9 60.2 
59.8 60.1 60.4 
59.5 59.7 60.2 
59.8 60.0 60.4 
56.6 56.9 57.2 
89.5 90.8 91.0 

Remark: 1. 11 1J1tl1'J1'U.1'::t1rn«u~1ttur11lt.1 t.l,-::mflfltu::nn11m1i~u1ttil'o11LLi~'l!1~ uuu~ 15 ~.fl. 2540 

2. 21 io~t.ltju~n,,-i1~~'U.t'l'U.1hnfl lJ~ flOWDIHLfl'U.'1 Lft'JJ't'l::LUU'U. 1-241 

TECHNICIAN MANAGER 

Noise 088/2564 

October 22, 2021 

Standardl/ 

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

70.0 
115.0 



22/35 '!!Evn1~1TIVm1'111 7 IIVTI 4 (U1'1<111\ITI'lf1) 11'111~,K1'1'1lJ1TI 1'1191IJ7~n:il n1~1'11'1'ilJ',11\lfl110240 

1mfi'l'in 0-2187-0908, 081-6573909 1mt111 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

TEST REPORT 

TEST NO. 

REPORT DATE 

i1-i1itl.~1tl.,hn~ 1.11tl.Lfl.f!Eltl.R~7fl-iu 1h::'Yl1tl.1J~7Lfl'll~ 30736/16293 • 
L~ijEl-ilLL7~tl.El~a1~m1i.1'D'il~~mJu L~ElEl'1ITT~m1i.1riElri1-i1 . ., . 
~1l.Jf!Y11R1tlfl1~ 01L11ElLL2.)ffEl'1 i-i1Wf~'11fi 

October 11-14, 2021 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

- .. .... -tnL1tll.!fUU'l'ifllUT;it1 

Noise 089/2564 

October 22, 2021 

Interval Time (~nt1u1t111111t1 0446345E, 1849928N) StandardI/ 
Leq 1 hr (db(A)) Leq 1 hr (db(A)) Leq 1 hr [db(A)) 

11-12 flft7tUJ 2564 12-13 91ft1tlll 2564 13-14 91ft1tlll 2564 . . . 
01:00 p .m - 02:00 P~·_m _ ____ 57_._7 ____ ___ 5_8_._o _ _ _ _ ___ 5_8_.2 ____ __ · _ __, 
02:00 p.m - 03:00 p.m 57.3 57.6 58.0 
03:00 p.m - 04:00 P~·_m _ ____ 56_._6 ___ +---___ 5_7_._3 ___ -+-___ 5_7_.7 ____ __ -_ ---; 
04:00 p .m - 05:00p.m 56.4 57.0 57.4 
05:00 p.m - 06:00 p .m 56.2 56.6 57.0 
06:00 p.m - 07:00 p.m 55.9 56.3 56.7 
07:00 p.m - 08:00 p.m 54.0 54.5 55.0 
08:00 p.m - 09:00 p.m 53.7 54.3 54.5 
09:00 p.m - 10:00 p.m 49 .5 50.6 51.4 
10:00 p.m - 11:00 p.m 48.1 48.4 50.2 
11:00 p.m - 00:00 a .m 46.2 46.6 48.0 
00:00 a.m - 01:00 a.m 45.0 45.4 46.3 
01:00 a.m - 02:00 a.m 44.4 44.7 46 .6 
02:00 a.m - 03:00 a.m 44 .0 44.4 46 .0 
03:00 a.m - 04:00 a.m 43.6 44.0 45.3 
04:00 a.m - 05:00 a.m 43.4 43.6 45.0 
05:00 a.m - 06:00 a .m 54.0 54.3 54.7 
06:00 a.m - 07:00 a .m 55.2 55.4 55.8 
07:00 a.m - 08:00 a.m 56.0 56.3 56.7 
08:00 a.m - 09:00 a.m 56.6 57.0 57.4 
09:00 a.m - 10:00 a.m 57.1 57.4 57.8 
10:00 a.m - 11 :00 a.m 57.3 57.7 58.0 
11:00 a.m - 12:00 p .m 57.7 57.9 58.2 
12:00 p.m - 01:00 p.m 58.0 58.2 58.4 
24 Hours Measured2 / 54.9 55.2 55.6 

Lmax rdbfAll 86.4 86.8 87.3 

Remark: 1. 11 ll1917_!1\l.7::fiuLi!J,l1Yi!Jlf111.l l.]7::mf!mu::nnllm7i,lU1Y!a!l1mli,1,i7; O.UtJ~ 15 YUi. 2540 

2. 21 io,11.l~utimffl7,l~\l.tlw41nfl tJ~ tl!lWUIILLflWl1 Lll"JJ'Yl::LU!J\l. 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



Mining. Environment Consultant Co., Ltd . 
.._.,_1""' G':'1 t, tt .,_ tto.,_ 

1J "iti-rt 3J'M,'1 Le) 'M, L1 "i el 'M, L3J 'M, rt ~ el W1UHL rt 'M,l;l \11 n ~ 
22135 '!1aun1~L't1'1'ln7"11 7 u.un 4 (tl'11111'11111,n) u.'IJ1~111'11inn L'IJ91tmn:il n1~L't'l'!'l1J11111f111 0240 

1mi'l'l-rf 0-2187-0908, 081-6573909 1mtn, 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 027/2564 

October 22, 2021 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

L Viii EhHL i~ \4El il ITTVI m"i3J'J1Uil~ uiJu . ., 
'li1ua'Yl1a-1ua1~ ~1L17EJLU.hrni,i ,1"'-.1wri,i~1n 

tl1L1t\4'1JEltJLLDL'l-.'ID"i::muu"1"i'Y11-.'li1U'nt'l"1::1UEJEJn "i::Yi11-.'IVl3J"1~ 5 LLL'l:: 6 

October 11, 2021 

16.50 '14, 

MiniMate DS-077 

• 

PARAMETER TRANSVERSE1
' VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 45 25 18 

PEAK PARTICLE VELOCITY (mm/sec) 11 0.252 0.633 0.443 

PEAK DISPLACEMENT (mm) 11 0.00051 0.00382 0.00277 

PEAK VECTOR SUM (mm/sec) 11 0.681 

AIR PRESSURE dB(L) 11 100.0 

TRIGGER11 VERTICAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

(L~mi1m1uufinfi11::imn13Jiu~::L'nEJULdEJm13JL11El\4171~ (PEAK PARTICLE VELOCITY, PPV) ijfi1£-.1LL'il 0.254 mrn/s) 
' 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
1J~~YI 1&i;i'1 L~"11'Hl"L3J'M,'t1 ~el"811aUYl"<A ,hn~ 
22/35 'l!Oun1~L'n't'I01"11 7 LLUn 4 (1J1'11R1'11TI'!11) LL'111~li11unn L'llfllJ1~n:il n1~L'n't'll.J\11'11fl7 10240 

1mi't'ln 0-2181-0908, 081-a513909 lma-1, 0-2181-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 027/2564 

October 22, 2021 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

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

'il71J~f11Lfi!J~1'il El7L11cHL1JLHJ'il ,h'J~1'il'il7n 

1J1L1n4 ~7::1l7'il'il El !J~urh • 
October 11 , 2021 

16.50 U. 

MiniMate DS-077 

TRANSVERSE11 

-

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

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 LONGITUDINAL 11 

- -

< 0.254 < 0.254 

- -
-
-
-

0.254 
~o ._..,.,._._.:,A Al" ,..,.:;. 

(mJ'Yl7n771JWY1nm1::c;ium11J~U~::L'r1EJUL1J!lm71JL71!l~117'1 (PEAK PARTICLE VELOCITY, PPV) 3Jfl7'il~LL'il 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""""'1.,: 5'l''1 t,(t ..., (to..., u ":f 1:!t'YI 3J "'1 rn" n ,-el" t3J "'YI ~ el w1Hrn 'YI" {Pl ,:n n ~ 

22/35 'l!OVn-t~L'Yl'l'ln1on1 7 u.v n 4 (1founun'lf1) u.111~-.i'11unn L11t11mn:il n1~L'Yl'l'll.J~1\lm 10240 

1mimf 0-21 87-0908, 081-6573909 1mim 0-21 87--0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

·1h,1iui1u~1nil 1.11 £.I. Lfl. fl!)'l,l,ffi!7fliu 1h::'Y11U1Ji!"Hfl'JJ~ 30736/16293 
' 

~11Jfll11ITT£.llin~ e11LflBLL3.lt;'el~ ,J..:l~'J~i11n 

llBinil::n BU'lJB..:11m..:1m7 1J 2 

October 19, 2021 

October 21 - 26, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result21 

1. pH - Electrometric 7.7 

2. Turbidity NTU Nephelometric 219 

3. Suspended Solids mg/L GF/C & Drying 103 ° C 21 .3 

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 144 

5. Total Hardness mg/L CaC03 EDTA 10 

6. Sulfate mg/L S04 Turbidimetirc 26 

7. Total Iron mg/L Fe Phenanthroline 4.51 

Remark: 11 :IJ1i!7~1U,i1tf..:1rli-::u1t.1!l!lml1n h..:1..:11u 1h::mf!m::m1..:1!li!ff1~n71":IJ o.uurl 2 vrn. 2539 
~ ' 

21 i!l<1tliju'1imi- u;,;'l'l L5u111!lULa!uri' LL BUI LLfl1J!lTiil!l~ ,hn~ Lfl'lJ'l'l::LUt.1'1,4 1-029 

Lab-W 095/2564 

November 2, 2021 

October 14, 2021 

08:00 A.M. 

Clear 

Standard11 

5.5-9.0 

-

::sso 
9,000 

-

-
-

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'"-'1.,: ,;:'1 ~ ~ "-' ~O"-' 

'U1"M-'t1 3J"'1 Lel"L11"el"L3J"'t1 ~el'WlHiHL'n"Gl ~1fl~ 
22/35 ,iaun1~L'nYm7'111 7 L1un 4 (u1i.«1i.n,n) L1'111~1i1~1nn L'llfllrnn:il n1~L'nW1J~114fl110240 

tmlw-n 0-2187-0908, 081 -6573909 tm«11 0-2187--0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

i1-.liuw1u,hnil 1.11tJ.Lfl.fltlUff9l'rfliu 1.h::Y11UlJi11Ll'l'lJ,i 30736/16293 • 
~11.rnrhITTtJl'l191 1i1111mLlifft191 ';l-.l'V\191il1n 

tleim1::miu'llt1-.l tfl1-m111J 3 

October 19, 2021 

October 21 - 26, 2021 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION Grab 

Unit Method of Analysis Result21 

- Electrometric 7.7 

NTU Nephelometric 316 

mg/L GF/C & Drying 103 ° C 24.7 

mg/L GF/C & Drying 103 ° C 152 

mg/L CaC03 EDTA 8 

mg/L S04 Turbidimetirc 28 

mg/L Fe Phenanthroline 8.26 

Remark: 11 !J1.J1,1'1'1,Uhri'-:irh::tntJtltlmnn h-.l-:111-l> th::mflm::m1-:it1.JITT'Vlnn1J ,),1J1Jti 2 'V'l.fl. 2539 
~ ' 

2/ it1-.ltl~u1im11J71Il'l L5UL17£lULl.iwn ueui LLfll.JtlTI~tl~ ~111~ Ll'l'lJl'l::LUtJU 1-029 

Lab-W 096/2564 

November 2, 2021 

October 14, 2021 

08:30 AM. 

Clear 

Standard
11 

5.5-9.0 

-
:9,0 

$3,000 

-

-

-

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
.,...,1..,: G:t '1 i,6' .., 6'o.., 

lJ"j'}t'YI 3J"'1 LO"L1"iel'IU3JM,YI ~o"~,HLYl"(;l ,nn~ 
22/35 'l!Oun1~L'nVm1•rn 7 u.un 4 (li'TLUl1'11TI'!!1) U.'ll"ml1'111J1n L'llfllmn:tl n1~L'nVUJ'll1'11fl7 10240 

1mi~n 0-2187-0908, 081-6573909 1mim 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Hem Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

~1m1ri1ITTutnfl el1LrnrniJtrnil i'-.1'Vl1fl917n 

i,U91::LflUU'ilfl~ 1 • 
October 19, 2021 

October 21 - 26, 2021 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 7.6 

NTU Nephelometric 19.3 

mg/L GF/C & Drying 103 ° C 5.3 

mg/L GF/C & Drying 103 ° C 260 

mg/L CaCO3 EDTA 140 

mg/L SO4 Turbidimetirc 0.6 

mg/L Fe Phenanthroline 0.44 

Lab-W 092/2564 

November 2, 2021 

October 14, 2021 

9:00 AM 

Clear 

Standard11 

5,0-9,0 

-

-

-

-

-
-

Remark: 11 3J7917~7Uflm117Vi,i7r:h~u (1.h::L11'Y1tl 3) 1.h::mflfln4::n173Jn77~-m,ili1.lllLLl'i-.l"l!79i o.uutl 8 Vi .fl . 2537 .. . 
21 i1.1-.1tlfiu1im1 u;,;'Yl Liiu1111.1uLaju,.{ LLtmi uau!lTie-t!l~ ~11191 La'lm::Luuu , -029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

j, 

,, ' 

(! 
~"'1/ 



Mining Environment Consultant Co., Ltd. 
""""1.,: ~'1 llJ ~ ..., ~ o..., 

1J "'iti-YI 3J "" Lel \.I, L11 el \.I, t3J \.I, YI ¥1 el WlHrn YI \.I, (;I ,n n ~ 
22/35 'lf8!Jn1~L'YIYm1-n1 7 Ll!Jn 4 (U1'14ff1'14TI'l!1) Ll'IJ1~~1Yl1nn L'!Jfltrnn:il n1~L'YIYHJYl1lltn 10240 

tmf'i~,f 0-2187-0908, 081-6573909 tmR11 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 093/2564 

November 2, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

iK1,1,Ku~1u,,i1n91 1.11U. Lfl . fl!l'U.ff917fliU. 1.h::mU.U911La'llrl 30736/16293 • 
.l11rnvha-1ua191 ei1L11mLiiff!lfl ,i',1wlflfl1n 

tlmi 1lu.u1u.1,191::Lti U'U, m,1i1u. 'nff 9l::1U.9ln Lflu,1 L '1'1 U!l'll !),I bf17,1n71 

October 19, 2021 

October 21 - 26, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

October 14, 2021 

9:30 A.M. 

Clear 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Remark: 

Parameter Unit Method of Analysis Result31 Standani11 Standani21 

pH - pH Meter 7.8 7.0-8.5 6.5-9.2 

Turbidity NTU Nephelometric 1.25 5 20 

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

Total Dissolved Solids mg/L GF/C & Drying 103 ° C 346 '.9300 S 1,200 

Total Hardness mg/L CaCOa EDTA 130 SJoo S500 
Sulfate mg/L S04 Turbidimetirc 0.3 s200 S250 

Total Iron mg/L Fe Phenanthroline 0.15 3).50 S1 .o 

11 ., .,, ~ -1 ti - .I .. • .I 
IJ1911~7U.flnu17V'l"w.7l.J7917a'Yl L'l!l.J1 flfl 1::mffm::'Yl11,1!J91ITT'l'lm11J Ul.Jl.J'Yl 12 Vi .fl. 2542 (Lnm'Yln7'1'1U.9l'Y1L'l'l1J1::ff1J) ... ' . 

2/ • ' .,, ~ A1 ti - .I .. 1 :IJ1911~7U.flnu17Vi~7l.J7917a'Yl L'lll.J1 flfl 1::mfln1::'Y111-iEJ9lff7'1'1nTT1l Ul.Jl.J'Yl 12 Vi.fl . 2542 (mm'Yl!ltl. a1Jff,lfffl) 
"' • • • 'U • 

3/ i!l-itl~u1im1 1.J7H'Yl LBU.111!l'U.Lij'wn LL!JU.i LLal.J!JTI9l!l~ ,i7n91 La'll'Yl t LUUU. 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining. Environment Consultant Co., Ltd. 
AQ.1A t:::'f ILi fl' Q; fl'oG; 

1J"'j1!f-YI 3J\4,\I Lel'M,L1"'je)'M,L3J'M,YI AelWiHilUYl'l,l,Gl ;nn~ 
22/35 •1rnun,~L,ivm1"r11 7 L1un 4 (IJ1\111'1\ITI'll1) L1'111~li11unn L'llfllrnn:il n1~Lmni111um 10240 

1mfiVin' 0-2187-0908, 081-6573909 1mR11 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-W 094/2564 

November 2, 2021 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

i1,1iuri1u,i1n~ 1.11tJ.Lfl.flOUff~1fliu 1h::mu1.fom~'ll~ 30736/16293 , 
~11.JR't11i.ntJR1~ ~11110bL:UffO~ i'1'Vl1~~1n 

timi1liutnt'nH'1i~urh 

October 19, 2021 

October 21 - 26, 2021 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

October 14, 2021 

10:00 A.M. 

Clear 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Remark: 

Parameter Unit Method of Analysis Result31 Standard11 Standard21 

pH - pH Meter 7.9 7.0-8.5 6.5-9.2 

Turbidity NTU Nephelomebic 1.34 5 20 

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

Total Dissolved Solids mg/L GF/C & Drying 103 ° C 364 ~00 ~1.200 

Total Hardness mg/L CaC03 EDTA 145 900 ~ 

Sulfate mg/L S04 Turbidimetirc 3.0 ~200 ~250 

Total Iron mg/L Fe Phenanthroline 0.03 ~.50 ~1.0 

1/ :' .JL ~ •t U ~ .J ' 0 d :iJ1~7v1Uflmfl1'WU11.J1~1Rl1 'Jll.J7 llfl 1::mt1m::l1TI-30~ITT'Vlm7:iJ 0.1.Jl.Jl'l 12 'W.f'I. 2542 (LntU.'Yln1'1'\U~l1L'l'llJ1::«:iJ) .. , ' 
21 ., d'l ~ At tl ~ .I ' t :iJ1~7~1Uflmfl1'Wllo11.J1~1al1 'Jll.J1 llfl i-::mf'lm::l1TI'10~ITT'l'lnTT:iJ 0.1.Jl.Jl'l 12 'W.f'I. 2542 (LnfU.'YI0U a:iJ«'1«~) 

., " " " 'U " 

31 io,1tliju1im11.J1~l1 Loul11ot1.L3Jtl.l1 LLou/ LLRl.JOTI~O~ ,i1n~ LR'JJl'l::LUtJU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 
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111-M'Vl ~'1l-:iu511"imm,n:i (U:i':::L'VlPl1'Vlti) r.i1n~ 
Central Laboratory (Thailand) Co., Ltd. 
111,nnt~LVJYi: 217911u,m,u11!JfiU Ll'11~~~11i1U1~ L'lllll'111j'ln1 nt~LnYilJ1-l1URT 10900 

Bangkok Branch: 2179 Phaholyothin Road, Lat Yao, Chatuchak, Bahgkok 10900 Thailand 

Tel: (662) 940 6881-3 Ext. 164,202, 204, 218 Fax: (662) 579 4895 

http://www.centrallabthai.com L~'llth::'11111~~L~U/11tt 0105546096453 

-······ 'iltl-:JlU~Hlf1l'i'Yl~HHl1J 
' 

1ifrieJtl0~1£f~lU 09 l"H:lff'; fllfJ'W 2564 

"' !il'U'Yl'ilU-!ll'U TRBK64/40823 

11U1 01101 

;tl!!tl:;~t)~gn/11 1J!EJ'V1 'hid..:i !g'Wl1'Hl'W!"''W"1 m iucifou'Vl'W; ~,n~ 
(.,j'Ol,JM1fl~nA'1) 22/35 'limmi..:irn'V'ln1CV1171wn 4 (D7'W1:l'1'W':i7'117) u'U1..:itt111mn t'U\911J1..:in :;il nt:it'Vl'V'llJ'l11'Wl'l':i 

10240 

ct ._, I 

·nui,:;!t)UvJ\il1tJUH 

(.,j'Ol,Jtl~ 1n~ nA' 1) 
._, ._, I 

'i'Hil'\il1t'JUH 
._, ._, I 

iimJw:;uii:;a m'V-1\il 1tJui.:i 

C!to !J) ~ d 

1J':il1!.U'l1'W1!'11lJO..:J ~~'1'1 I 12/ 10/64 

BK64/l 6486-003 

1.h:;111'1'1i1ov1..:i : ~u 
,, 

m'lfu:;m1~ : Q..:J'V'lmi:l'~n (Q..:J'lfil) , ~1u1u: 1 Q..:J, u111-wn1tJ!m\91':i: l.5 iihnflJ. 

Q.I ,d,QJ Q.I ' 

1'U't'l'i1J\il1t'JU1-!I 
.., .. 
1'U't'l't'lvlil'01J 

J)Hlfl 1 'i 'YI~ tH) 'U 

'i1Ufl1'i't'lvlil'01J 

Arsenic (As) 

Cadmium (Cd) 

Zinc (Zn) 

.;,, 

oru1111ii: orutt~iitt'o..:i, 1:Ym'V'li1tJv1..:itJn~ 
q cu q 'U 

19 IIJ'111'llJ 2564 

20 IIJ'111'llJ 2564 - 09 'V'l(]i'1imvu 2564 

Nilfll':i't'lvlil'01J 

18,965 

0.295 

24.766 

I 

'H'U1U 

mg/kg 

mg/kg 

mg/kg 

-End of Report-

1J ~ - DU&imrntn:i (tJ':i:::l'Vlfl'l'VW) ~,n~ 1:l'l'Ulfl~-:J!'Vl'Yl 

CERTtFIEP . 

11v~Tu\'luuifom11l'lvn:;nu~1t1~1~~'lMrnvi1l!u 

Q.cf, " Q 

LOO 1fi't'lvlil'01Jtll-!10-!I 

0.145 In-house method TE-CH-329 based on 
EPA 3052 by ICP-OES Technique. 

0.020 In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

In-house method TE-CH-329 based on 

EPA 3052 by ICP-OES Technique . . 

1 w~ l'U ~a fl 111'1 ~fftiu.i' ti~ 'hi\] f1'111ffll'U ll \'l Vi 1:;rvl fl~Ul~ ff'l'U 1 ~fl 'hJ 1,i'fom1lJ ~'U fJtllJ irl 'U a 1 (Ii ml w ti mn ~ 1 fl~tl ~ ,J flu~ fl 11 flfll {u '111J~ \'l uu 
FM-QP-24-01-00 l-R06(16/07/63)Pl/l 



u1,;'Vl ~'el-:J1.JDu1immin:i (1.Jr:;L'VlPIL'VltJ) ~111~ 
Central Laboratory (Thailand) Co., Ltd. 
1'11,nnt~Ll'l'Yi: 2179 tlUU'Yi\lfltUfiU U.'lli~fl1M1i L'lllll'lilj4'n1 nt~Ll'l'YilJmUl'l110900 

Bangkok Branch: 2179 Phaholyothin Road, Lat Yao, Chatuchak, Bangkok 10900 Thailand 

Tel: (662) 940 6881-3 Ext. 164,202,204,218 Fax: (6tl2) 579 4895 

http://www.centrallabthai.com Lfl'!lti1:;<i111ii~L~Ufl1,; 0105546096453 

-· ■ •••• 

' 
'Juf1t18fl11U.:J1U 09 ~f]flifllfJ'W 2564 

' 
&a6l.ffilltJ-31U TRBK64/40824 

11\!1 01 /01 

~tl!lt1:::~tlg~fli'11 'IJ!ll'Vl ilJ~.:J l~'W iTHJU!,j''W'Vl tltl'W'rrt'IU'Vl'W~ ~lf1\Pl 

(~m,JMlfl~f1fll) 22/35 'b'oerni.:i1vrvm'h11171wn 4 (Dl'Wff1'W'.il'lil) U'\J1.:J'l1Tl1lJlf1 t'\J111'1Jl.:in ::: il ni.:i1'Vl'WlJl!l'Wtl'.i 

10240 

.. .., ' 
'.i1tm:::ttWli'l\i'l1tltll-3 

(~Ol;jt'l,l1f1~f1fll) 
.., .., I 

nm m tl t1 i.:i 
.., .., ' 
i, f111 w::: mi:::« m w ffrn m .:i 

V .:1V V ' 
1'U't1'.i1J\i'l1tltll-:J 
.., .. 
1 'U 't1 't1 vi fft) 1J 

fH;l fl 1111 vHlel 1J 

'.iltlf11'.i'Ylli'lfft'J1J 

Arsenic (As) 

Cadmium (Cd) 

Zinc (Zn) . 

.c:t. gJ .cl, d 

mnrutt'Wl!l'llJo.:i ~\Plvt 2 12110/64 

BK64/ l 6486-004 

1h::: mV1i1t1v1.;i : ~'W 

.f11'li'W :::1J'.i'.i~ : Q-!IVHllff~f1 (Q.:JttlD), ~l'\..11'\.J: 1 Q-!l , llmil'n11.l!m111'.i : 1.5 ni1:rnflJ . 

Qt:UttiJli : Qt:UttiJlilYv.:i , irm'Wi1vdi.:iiln~ 

19 \PJ'1lfllJ 2564 

20 \PJ'1lfllJ 2564 - 09 'W(lff~f11fl'W 2564 

Nt'lfll'.i'Ylli'lfft)1J 

13.298 

0.321 

27.051 

I 

'tt'U1tl 

mg/kg 

mg/kg 

mg/kg 

- End of Report-

LOD 1fiY1YliYt11J81~i),3 

0.145 In-house method TE-CH-329 based on 
EPA 3052 by ICP-OES Technique. 

0.020 In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

In-house method TE-CH-329 based on 
EPA 3052 by ICP-OES Technique. 

m~1uuuuifom11uvn~nui1t1~1~~ 'l~i'rnvt1t!u 

11 rH 1u rm mm~ ii-tiu~ti ~ 'hJtJ m11rl11 u 11 u 'W1~1vl v~ u 1~ tY1u 1 ~ v 'hJ 'l~fot1111J ;uvt11J1i'lu mm:i nllru tr m, 1 ~ 1nif t1nl6 u~ nn vm 1u 'l'i,i~ u uu 
FM-QP-24-0 1-00 l -R06( 16/07 /63)P 1 /1 
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.-.-------MINiNG ENVIRONMENT CONSULTANT ro LTD ,., ., . 
. 

. 
j.flA'S~l'UtltlUll'n81fllfl 1'U'U':i'Stllfllff 1~t1l11 it1 - .. 

- ·-' tl1lilatl 1 i1ui-3 ft11~tl 8 -nlll-3 i I .. .:, l t "' <I timi!ti 1 iJ * i flllilQtJ 24 'fi Jl-3 fll&iliiltl 1 IR814 I Hl'SlJOYf\l lim,11-nil r~ 
mg/m• ~.;;m• mg/mJ µgtm 

3 
mg/m ' ppm ppm ppm ppm ppm 

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

i 
Infrared Detection 

·I Nxtrogen Dioxide (N02) 0.32 0.17 - - - - - - - . Chemiluminescence 
Sulfur Dioxide (S02) 0.78 0.36' . - 0.30 0.12 - - 0.10 0-04 Pararosaniline 

Total Suspended 

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

I Volwne 

Particulate Matter - - I - - 0.12 - - - 0.05 - Gravimetric-High 

< !Omicrons (PM-10) 

I 
L Volume 

j Ozone (O;) 0.20 0.10 I . . . Chemiluminescence - . . - . 
I I 
I I / Lead (Pb) . - _L_ - - - 1.5 - . . Atomic Absorpion i I 

I I 
Spectrometer i i 

~ . . 
'Vl111 : 'Ll'S::fl1ffflW::ftS11lfl"".'Sff~U"JYl~f):UU,,Y.:j')f1fl ~U'lJ'n 24 '1.ff. 2547 

'IUlltll't'i~ : * fi1m~V1'S'lllf'lt"U~ 

: 
I J/ J/ ~ o ~ QI _.,. d 

fllf11llJL'UlJ'IJ'Wil6~fl1CJ1flll-!1tll'Vlf'l1llJfl'W l 1J'J'St11fllff f.J~11~lJ 25 6~1iU•JH:lL'lWff 

_,,. ... ~ 



--------NHNING ENVIRONMENT CONSULTAN1 CO.,LTD -------

CVC( o d, Q 

1.Jl~'.i!l'U'l::vltna'tl~illflflWt111111Jt>~11'U 

fll'afl111'Uv11Jl\rl';i ! l'U 

-s::~rn~v~~~q-,i 

(Maximum Sound Level, Lm:.x) 

-s:: '1rnifo~1~~v 24 ~'l LlN 

(Equivalent Sound Level, Lcq·24 hr0 .) 

-s::~rni"Y v~m~v 8 i'l 1m 

(Equivalent Sound Level, Lcq·8 hrs ) 

., "' 
'l::vttnUtl~ [dB(A)) 

< 11 5 

< 70 

1 

f!UllVl 'a! l'U 

11l1nu 115 1,19/11.rn(rn) 

1111nu 70 1,19/n .. m(Ltl) 

Ll.lLn'W 75 1,i;1m1(rn ) 

i 
I 
I 

l 

I 

' I 

I 
I 
I 



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

. 
v a o a Cl, 

iJl\;11fl'Ufl'lliJi;l'Ul;l'::1naUillt'lt'll'Illll,rna~'HU 

' <t .. .. .., .. .., 
fnlllO m1i.11<J1,ia.:ia~mfl fll1'1lil~ fl1lll0 fl1llll'I1'1ltl-116~illfl fll1'1lil~ 

"" ' QQ ,~ 4 

(ilaii1iigi1) ... ' ,Q Q 'Q 4 

(ilaa,im·:i) (lel1fl<JI) (ilflfllilfl1flfl1Ul'VI) (lel1\;ICJI) (ilfllUilfl1ftfl1Ulfl) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.5 1 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25. l 0.20 ~40 50.8 0.20 



r----------'MINING ENVIRONMENT. CONSULTANT CO., LTD---------

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

~iltl1Zf1Ufllflfl'll'U 

180 3.0 lfl'Hfff1-:i1ihJ11w 

170 0.95 m::11fli1-u111ajuM 

160 0.30 

150 0.095 m::llflll91fl'lJ1-:lff1'U 

140 0.030 ti, fl -:I t'{t;I~ t'T1'U fl t'{,i fl 1'Ylll ?I:: fl 1111ll ?I ti ,;i fi tlll1 fl fl1 n, 1-n'U ,is -:ill l:: I 'YI flff'\1 i' J 6 Ill l fl l 

(Occupation Safety & Health Administration : U.S. Department of Labor) tJV1Ji'1Ji~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 ti1g -:lt'£91~ff1'Uflfl1'i mi7s-:i111,is-:ill,::mflff'11i'J611Jlfl1tJ61li'1J i~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~llati,;invt1111u,;i 191tlff1Uflfl1'1'11ii~Hll'S ,ie-:ill,:a'l'lflff'11i'JtlllJlfl1 (USBM. TRP. 

78 Safe Level) 

120 0.003 ti,~ illJ'li 111111 n'11;!lrl'U'el'U,;i'j,U1J7 fl Mvu llie1ile-:i1r!'U11?1TUl'U"] 

120 0.003 ti,~ ir fl i~fo fl,, !-eMi'i vu II a::ti1g -:it'{91~ ti,,! flt'{,im'Yl1rn::m12Jll ?1891nv111 fl fl7l 

'ri1-:nu,is-:ill1::1'1'lflff'111J611llfl1tJ8lJfoi~'Uflll'til-:i11-1,ieniti-:iti'U 15 'Ulii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 ti 1 fl -:i f!91~ ff7'U fl t'{,ifl 7'Yl 11n:: m 11Jll a e ,;in v 111 fl fl 11 Yi H1u ,i 6 -:ill,:: I 'l'l ffff'11 ¾' J~ 111; fl 1 

ve11i'-ui~ 1um,Yi1-:i1u~e1i'.i6-:i 8<i1111-:i (OSHA. Maximum For 8 Hours) 

80 0.00003 

~in : 1Mtr1nh::fl61Jflllffl.J1JU1 2541 "l.l191':lfl1'il'.le-:iti'uNnm::'l'l1J ll1flfl1'i 1;191t)'i::1fi911u-:i1ul'l1i7e-:i11i1m::1'11i7e-:ii'.Tu 

1u1h::1'l'lfli'Vlt1" fle-:im1111i7e-:iui m11't'l¾'-rw1m1mii 



' 

j 

......, 

7 
......, 

7 

-­I 
i 

7 

' \ 

..,, 
I 

7 
1 

""'\ 
I 

il1~n1ffn1~'Y111~~~ft1Mn11" 

'il1J1J'n 2 ('\'UY. 2539) 

-e:rnn~1m111"'luv-11~11'.ll1Jruru~h~~1u '\'I.ff. 2535 u u 
~ ,, JI ' 

mN f11M'W~l'JtU~m:H.U~'UtJ~lJl'Yl~'n1~1J1Vm:in'illn 1 H~l'W 

mffvo1m,i~1"f111"'lw1i"el 14 ui~ntim~m1~'il1J1J~ 2 ('\'I.ff. 2535) tJtJn~1" 
9 O,I QIQ1 d I ' ' 'J) : ~ 1 !I) •ll) SI 0 

fl11" !'W'1'11~11'.li1JUJUJ~ 1~~l'W '\'I.ff. 2535 'Yl1~1J11 mm~UW'Wl'Yl~tltlfi\lln H~l'W11'WU~ t~'Ylln71 u u • 

va1~ 'l~tJ a1~ttrtrn~tJM1;11vtJ a1~'ilutl1if ~truii~n'l:lru~1ilu i 11~,"~f J"'W~1nrnu ~ 1~v111~mff'lu 11'.ll 
,, ., 

Q I Cll Q 9J 11) IG) j/.ct,d O 9 'J) ~ '' QI d I ~ n,i,i1'4l1Jmn u~'Yl~'W~tJ~ t" t'.li11i'Yll 1M!\ltJ\l7~ (Dilution) 1!"'W~111m1m~m1~~~ftrnnn",i~tJtJn 
,, ,, ' ,, 

1h~mffnlM'W ~flt\! ~n'l:ltU~'Utl~lJl'Yl~'n1~1J1VtJtJn,i1n h ~~l'W i~il 

,, JI SI I I 

ihn~ Mmvii~ tl11i1vvi1n~,i1nmnh~ntJ1Jfl'iln71 h ~~l'W~\llft1Mm1"'n,l~1~1Jltli;I~~ 
• : d ,Q 'J) 31 4 : d G)V: 

UM1;l~'W1ft11i11tll~M1tltJtJnftft~U1~1;lt)" 1m~'lMM"1Vfl11"11m1~'WllftV\l7nm1 !'.li'Wl'U'eNfl'W~l'W 11" .. 
JI I t/ S/ SI JI I 

~~,i1nn,imrnau 'lu 11 ~~l'W~~mMnn" 1~vtl1vi~~tl.:Jlrl'W i D\l11""1~1J1'Wfl11Ji'.}"n711~1JWU1'Yl.:J'n 
SI 

n1ttu~ H'lmh~mffil 

JI ,, ' JI 

~tJ 2 tl1vi~'¥i1~mt1tJtJm1n h.:i.:i1u~tJ.:iiiflruft"1J~i.:iil . 
(1) m1"1ilum~1m~~1.:i (pH) iifl1iih!tJvn11 5.5 u1;1~iilmnn11 9.0 

,, 
(2) 'n~l'eHY (TDS M1tl Total Dissolved Solids) ~v.:iiiflli~'W 

' ,, 
2.1 fll'n~ltlft iilmnn11 3,000 ,i1;1~nf"lvltl~~1 M1tltll'ilUIPi1v11.:i,i1n'¥inrnu~ H ;iunu 

,, ,, ,, JJ ' 

il1mrutl1'Vi~ uttri.:irn.:ifutl1'Vi.:i M1tJD1~1.fl'Yl'UtJ.:J 11.:i.:i1u~~mMmrn ~1"vinrn h.:i.:i1u~~mttmrn 

n1M'W~ uloi~tJ.:iiilmnn11 5,ooo il1;1~nf"loitJ~~1 

2.2 J 1if .:i~~1~1J1VtJtJn,i1n 11.:i.:i1uMriuttri.:itl1~ii~1m1"1~" (Salinity) mn .. 
JI ,, I ,, 

n11 2,000 ,i1;1~nf"loit1~~1 ~, 'Vi~rnff 'lutl1vi~,i~ij~1mnni,~, 'n~ltlft 'Viiiv~'l'Wlmri~tl,illlil1nu 

5,000 il1;1~nf"loiv~m 

I (3) ff11U'U1'W'1tJV 
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(3) n'l'.i!1'\J1tHHW (Suspended Solids) 
1
hh.nnn11 50 iit1~nf1J1>it1~\91'.i '111tltl1'1ll\9lnl>i1-:i 

' SI JI SI 'jl SJ I 

'11n'Vin111u~ H ~'Wfl1J1J!mwihvi-:i ll'l1rl-:irn-:ifmhvi-:i '111'1l1J'.i~lfl'Yl'\Jtl-:J h-:i-:i7'Wtl'fln'1'11fl'.i'.ilJ 'flllJnfl'.ilJ . . 
l '.i-:i-:i1u~1vnn11m'.i1Jn111u~ ul>i~ti-:i 1limnn11 150 iit1~n11Jl>it1~\,'l'.i 

., 
(4) it111~11'!!niiri1~-:ii1 

4.1 1.Jrn'VI (Mercury) 

4.2 l'lHt'l!'Wl:JlJ (Selenium) 

4.3 llfl~liitll.J (Cadmium) 

4.4 \9l~tl1 (Lead) 
,I ... 

4.5 tll'.il'li'Wfl (Arsenic) 

4.6 im·1iia1J (Chromium) 

1limnn11 0.005 iit1i1nf1Jl>it1~\91'.i 

1limnn11 0.02 iit1~nf1Jl>it1ii'fl'.i 

1limnn11 0.03 iit1~nf1Jlvit1i1m 

1limnn11 0.2 iit1i1nf1Jloioi1\91'.i 

1limnn11 0.25 iit1i1nf1Jloit1ii\91'.i 

.... ' .. 4.6.1 Hexavalent Chromium 1limnn11 o.25 
.., 

lJ t'lt'l fl'.ilJ\91 tlt'l'fl'.i 

4.6.2 Trivalent Chromium 1limnn11 0.75 iit1i1nf1Jloit1i;\91'.i 

4.7 1J1l11:JlJ (Barium) 1limnn11 1.0 
.... .., ' ... lJl;ll;lfl'.ilJ\910t'l\91'.i 

4.8 Ulflt'l (Nickel) 1lilJ1flfl11 1.0 iit1i1nf1Jl>ioiim 

4.9 'VIO-:Jll~-:J (Copper) 1limnn11 2.0 
.... .., ' .. lJ t'lt'l fl'.ilJ\91 Ot'l\91 '.i 

4.10 ~-:in~if (Zinc) 1limnn11 5.0 
... .. .., ' .. lJt'll;l fl'.ilJ'fl tlt'l\91'.i 

4.11 lllJ-:Jfll'Wn' (Manganese) 1limnn11 5.0 iit1i;nf 1Jloioi1m 

(5) it11vM(Sulphide) fi~1'Vitirnilu1e11~'.irn'Wit1 hM(HiS) 1limnn11 1 ""'i1nf1Jloioi1m 

(6) 1'lfm1u~ (Cyauide) fi~l'¥11:J1J1tlu1e11~'.il'1'W1'lfm1u~ (HCN) 1limnn11 0.2 

(7) l'fa1l!t1~1e1~ (Formaldehyde) 

(8) mn.h~fl01J~'W0l;l (Phenols Compound) 

(9) fll;l01'W;ff'.i~ (Free Chlorine) 

(10) l'V'ln'~1'lf~ (Pesticide) 

(11) QtU'111Jii 

(12) ff 

(13) ni;u 

1limnn11 1 

1li1J1nn111 iit1i1nf1Jloioi1\,'l'.i 

1li1J1nn111 ""'i;nf1Jloioi1\91'.i 

~o-:i1liii 

1limnn11 40 t1-:ifl'11'1fl;ll~1:Jff 

~0-:J 1li1ilu~vi-:if-:i1n1:J'1 

~ti-:i 'lll1ilu~vi-:if-:i1nm1 

., 
/ (14) 'UllJ'Wlli;l~,'\JlJ'W 
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f JI ,, JI JI J/ I 

'Vlf11'11'U~ 11 ~unrn.J1mrutl1vi.:i 1111ci.:i·ni.:ifuil1vi.:i 'H1tilht1fl'Yl'Utl-!I !':i.:J-!11'UQflff1'Hf1'J''J'll f11ll'Vlf1rn h.:i 

.:i1'UQfltr111m'J'1111111u~ ul-i~ti.:i iilmnn11 15 ih'l~nf111-iti~fl'J' 

(15) ftl iHti~ (Biochemical Oxygen Demand) ~f.2W'HIJii 20 tl-!lfl'11"lfcH'iotr nm 5 1'U 
' JI JI ,.. . ,, ,, 

11imnn11 20 )JC,~f)'jlJ~t)~,l'J' 'H1tltll'ilUflf11-iWil1f1'Vlf11'H'U~ H ~unu1.l1mrutl1vi.:i 1mci.:J'J'tl-!111JtJ1ii.:i 

M1ti1.l'J':::1fl'l'l'Uti.:i h .:i.:i1'UQfl m11mrn ,1111~m111 'J' .:i.:i1u Qflffl'Hm'J'1lf11'11'W~ ul-i.:i~ti.:i llhnnn11 60 

)JC,~f111J~t)~,l'J' 

(16) ft1'V11F11~'U (TKN 'H1tl Total Kjeldahl Nitrogen) 11ill1f1f111 100 lJcl~f111J~tl~fl'J' 
I )I JI JI 9,/ S/ 

'H1tltll'ilUflf1~1.:J'il1f1'Vlf11'11'U~ H ~unu1.l1mruil1vi.:i 1mci.:irn.:ifutl1vi.:i 'H1ti1.l'J't1fl'l'1'1Jtl.:J 1H.:i1'UQflffl'H 

mm ,1111~mll h.:i.:i1'Uf.2fltrl'Hmrn11rnu~ u~.:ilPi'ti.:i ilimnn11 200 iJc1~nf11~ti~m 

(17) fi1cflt:i~ (Chemical Oxygen Demand) ilimnn11 120 iic1~nf11~ti~m 'H1tltll'il 
• JI J/ ,, JI ,, 

u\9ln~1.:i'il1t1'Vlf11'11'W~ ii ~unu1.l1mrutl1vi.:i 1mci.:i'J'ti.:ifutl1vi.:i 111ti1.l'J'tlfl'Yl'Uti.:i 1 H.:J1'Wf;!\9lffl'Hmrn u~ 

~ti.:i ilimnn11 400 iic1~nf11~ti~\9l'J' 

,, ,, ,, 
-ifo 3 m1m1'iltrtJuti1mmJ1ui1 ,vi.:i'iJ1n h .:i.:i,uQ\91 trrnmrn\91111,rtl 2 1ir~11uu m1,1.:i,;ti 11.1u 

,, ,, . 
(1) f11 'J'\9l'J'1'iltrtiuti1t111111rlum~uc1:::~1.:i'Uti.:itl1vi.:i '111''1~1F11t:i.:i1~m11111'.lunrn1rn::: 

,., 
~1-!l'Utl.:JtJ1 (pH Meter) 

I Qd GI 3J<ij jJ,c:u::1 3/ I -Ct. d 

(2) f11'J'fl'J'1'ilfftl1Jfll '\'l~Wff !'H !'lf11if11nt1'H011'H.:J 'J't'H11-!lf.2W'11IJ1l 103 tl.:Jfl'11"lf'11"lfVff 

i'i.:iQWMIJ" 105 ti-:ifl'11"1fc11~otr 'lu11m 1 ~1111.:i 

(3) f11'J'f!'J'1'ilfftllJftlfflrn'll1'UcltlO i,r1~1im1mtJ.:i~1um:::~1'l::lnni-:i'1vun'1 (Glass 

Fibre Filter Disc) 
,., 

(4) f11Hl'J'1'ilfftl1Jf: 11'11cl t'H'Uf1 'l11'Hiim1i.:iu 

4.1 m1m1,itrt:iur11i-:in:::il 1md1011 'l'ltJ.:iu~.:i Ui'l~I""" urn1t.111 \91:::k1 u1nc1 
uc,:::1111.:imucl' '111'Hiititfltl1JlJFI 1WlJ"lftivl~u mil fl 1,111 vl1\9111Jflf11 (Atomic Absorption 

Spectrophotometry) 'lfU~ l~l~flUtlffl'tm~'U (Direct Aspiration) 'H1tlln'Ylcllfflil viitri''W mllfl lfl'J'fflr'IU 

(Plasma Emission Spectroscopy) 'lf'U~;'U11t1'Vlvl~ fiw1~c, 'Ylcllffl.h (Inductively Coupled Plasma : ICP) 

' ., .. 
I 4.2 f11'J'fl'J'1'ilfftl1Jflltll'J'1"lf'Ufl 
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4.2 m1m 1,ifftJ1Jfi 1 enf 1"ll'u !'I ut1~1"ll'm1-u tJll 'l if'l iinti~\PlfJ1JlJl'IUtJ1J"ll'tJ vliu 

ff1'Ul'I 11P111 vl1\Pl11J\Pl\Pll (Atomic Absorption Spectrophotometry) 'l!''U~ '1gi~H111l'W1'Wtl11i'W (Hydride 

Generation) 'H1ti1i'Vrn7ffl.h ~:iJffi'W 'ff1'Ul'I 11P11'ffil'lij (Plasma Emission Spectroscopy) 'l!''U~~'W~n'YivJ~ 

ti·mvit1 Wt'll'ff~l (Inductively Coupled Plasma : ICP) 

4.3 fll'J\91 '; 11lfltJ1Jfi7'Ll'JtJ'Vl 'lif'l~1iti~\91tJ1JlJl'IUtJ1J"ll'tivliu il'lt'l~ rn11ti1 

1'1'll'l'Ul'I (Atomic Absorption Cold Vapour Technique) 

(5) fl11\91111lfltl1Jft7 '1ft'l ivl~ 'lif'l~1tlm1'1m\91 'n'l (Titrate) 

(6) fl11\91111lfftJ1Jft1 '1"ll'm '1u~ 'l"H1~1tlniuut1~m1J~1t11tl'1w1~u m{ii'l'J11'1Uticil'I 

(Pyridine-Barbituric Acid) 

(7) fl11m11lfftl1Jfi7vlei1mt1~'1g11 'lif'l~1i1'Yit11JiY (Spectrophotometry) 

(8) fl1'J\91111lfltl1Jfilfll'J'U'J~fi'el1Jvl'Wtlt'l tlft~1iniu Ut'l~\9111J~11:J1ti 4-eJ~:iJi'W11tl'W~ 

'1wl'W (Distillation, 4-Aminoantipyrine) 

(9) fl1'J'f1111lfltl1Jftll'lt'ltll'WVff1~ 'lifH1tl'1ti ifl 1~H1J\Pl11'1 (Iodometric Method) 

I cl9 $1_3i ._, <!I o ._, ._, <!I <!I ._, .,, 'l 3/'l 3/q .. c,I 'I' 'I' 
(10) mrn11,ifleJ1Jfllfllrn 1'l!'1JeJ~fi'W'Hrnm,i~fl'\PllW'll''H'JeJff\Pl1 'H 'l!'11ifi1"lf 1i'lrn11\91fi 

11vJ (Gas-Chromatography) 

(11) mrn11,iffti1J~lli'HfJlJ'UeJ~J1 'lif'l~1l'l~eJ~i~~ru"H1J:iJ i~'llru~vi1m11~mi1mh~J1 
~ ,, 

(1 2) mrn'J1,Jflt)1JfiTU 1iru1m~ '1 'lnTu 'lifH1tlfln~~1tJi1virn~mtJ U~1!Wfi'Hl'Ul'HU f) 
,, 

'Uti~il1irwm~ '1'llir'W 

(13) fl1'J\91111lfltl1Jfi1ij1eJ~ 'lif'l~1tieJ~'1"ll'~ 11J~vi1l'li'W (Azide Modification) ~fJW'HfJlJ 

20 tl~fl'l!"lft'l1~tlff !~'Wnm 5 iu ~~ieJn'W 'H1tl1tifi1'Jtu~m1J h ~~1'WfJ\Plffl'Hmrn'lifl'l111J!~'W'l!'tl1J 

(14) mrn'J11lfftl1Jfil°Yi!l'l1~'W 'lif'l~1ti11lt'l~ll'!t'l (Kjeldahl) 

(15) fi1'J\Pl'J11lfltJ1Jft1~1eJ~ 'lif'l~1tl~titJfft'l1tJ i~ti111imClftJ1J '1~ 1m11J\Pl (Potassium 

Dichromate Digestion) 

3) I 

/ 'Utl 4 f)1'j\,l'j1,J'fftJ1Jl'l11Jl\Pl1j1'W 
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g,/ I : ~ ,, 9J ~ 111~1 l.c:!i ,Q ~ 
'\HJ 4 f11Hl'!i1,JfftJ'lJflllJ1mJl'U'Wl'VJ-.l'illn h~~l'U~~ffllfn';j';jlJ ~lll'Utl 3 ,l~~tl~lU'U rn~lll~lltl1lfl'!il~l-f 

" " ' 
tl1u1;1~tl11~t1 '\Jtl~fflllflll1ff1mii~u1'fl"'tllJU'tt~U'!i~l'Vlffivw 11!0 Standard Methods for the 

Examination of Water and Wastewater~~ American Public Health Association, American Water Work 
~ .a , ~ o l.l]VY 

Association irn~ Water Environment Federation '\Jtl~ffl-f'!ijtllllrnl '!i1lln'Unl'n'U'fl !1'fl1tl 

., ~ 31 
('Wl~ff111'Ul'Vlt1) TJllff'fl1n) 

" 91 d .a 
l'ill'n'Ul'YJ'!J';jl-fl'!i~l'U~'!if11'!i 6 

tl1~mr1 w i'u~ 14 fit:1uwu 'Vi .rt . 2539 

i'lft111;JJU iimp~tr 

(uwi'lftJ11;JJ\J iiuip~tr) 

i'Jll'U~111nnm~m1~'fJlvlfflMmrn 

U'.i~ f11ff'!il'l>'fl'il'ill'4l'!Jff},fl U'IJ'IJU'!i~f11ffi1itl trill 113 \Pltl'U~ 52 ~ 1'\.J~ 27 lJiJ'Wltl'U 2539 
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17tl ~ f11M'U ~fJW 5 f)'l:JW :::: 'W ,vi~vh::::m fJtltl n'U tl f) h ~~l'U t ,rnri,u11 n1h~'Dl f) 
do IIJ"'I . I ., d 'l'lf11lf'U~ 11 !'U1J1::::mflm:::: 'l'l11~~11mMm1ll 'inJlJ'l'l 2 ('V'l .fl. 2539) 

I JI S/ I 

17tl~ f11lf'U~fJW 5n'l:lru::::'Utl~'W ,vi~vh::::'l.JlfJt)t)f)'i)lf) h ~~l'U 

~1ti1h::::mflm :::: '1'111~~11ff1ttmrn uuu~ 2 ('V'l.fl. 2539) 1tti~ n1'11'U~tJtu5n'l:lru::::'UtN 
JI JI I I 

-w1vi.:ivh :::: mtrntin'il1n 1n.:i1u 'li'ti 2 (15).(16) .(17) i~1::::1_JlMnrn 1n.:i1u~11mttm1ll li'D::::n1tt'U~fJW 

5n'l:lru::::J,~~~'j::::1J1fJtlt)f)'i)1f) IN~l'U cl1~i~un ri, Ultl~ (Biochemical Oxygen Demand) ri, vhtuiju 

(TKN lf7tl Total Kjeldahl Nitrogen) 1rn::::ri1<:Jfltl~ (Chemical Oxygen Demand) lMu11mh~'Dlf1~t11'\1'U~ 
,, ,, ,, " ,, ,, JI 

Hlu1h:::: mfluuu~~n1;111 i~ 'l'i~-u~unuiJ~mru-w,vi~ utt1;1.:i1ti.:ifu-w1vi.:i tt1tiiJ1::::1tl'l'l'Utl.:J 1 Hnu~,i 

ff 1 lf m 1 lJ 
JI ,, ,, I" 

il::::uu nm i 1-N1u~~mlf mrn~~titim.h :::: mflnllf'U~fJW 5n'l:lru:::: -w1vi~li1::::'l.JWtltin 

'Utlf) 1Hn'UlMnri1u11n~1.:J'illf)~f11'\1'U~ Hlmh:::: mflm::::m1~tl1lff1'11f)1'jlJ UU'l.J~ 2 ('V'l.fl. 2539) ljtl.:J . 
SI JI I SI 

nmu~tJru5n'l:lru :::: 'Uti~-w1vi~vh :::: mvtitin'D1n i 1 ~-:nu ~~\oltl hlil 

~tl 1 fl1Ultl~ (Biochemical Oxygen Demand) ~~Wlfi.]i'i 20 tl.:Jflll"litH<:Jftlff mn 

5 1-u ilimnn11 60 ii"1iinfll~tiii~1 ri1ttf'l.JiJ1:::: 1fl'Vl'Utl~ h ~HIHJ1lff1'11mrn111lJUt'lJ'M~wn~ 

m::::m1.:i (w.fl. 2535) titin1111Jr1111Jluw1::::11'lfUt'\JtY~h,:i.:i1u 'Vl .fl. 2535 titi 

1.1 ii1~1J~ 4(1) h.:i~1uiJ1::::nti1Jn'Dm11~v1n'l.J~~1 cl1.:iiiti~111J1iJ1 ::::1m1 

mn11uil~ 

1.3 ii1~'l.J'vi 10 h~~1uiJ1 :::: nti1Jn'Dm11~v1n'l.Jti1m1'il1nuil.:i mh~l~ti~1.:i 
.J -:!f I a., I \l],.j .J' lf'Urn1tl'l1'1WtlfJ1~ ~~1ltl rn'U 

o ~ "' d (1) f111'1'l1'\J 'Ull lJ~ lf1 tl'U'Wll lfl f) 
0 ~ .c:!t 'J) (2) f11nll'IJ'UlJ1J~f)'jtJ'l.J lf1tl'IJ'UlltllJUm 

(3) m1l'11r-1ii~t1ruCV1mm1'D1nuil~ 11'.lur~u 1~~ 111ti4'l.! 

/ 1.4 ill~'l.J'vi 15 



----, 
I 
I 

----, 

7 
I 
I 

----, 

----, 

' I 
i 

' \ 
I 

l 
' I 

I 

7 

-2-

., 
'111t1'lnrnrnd1-:i ~-:i~ti i,Jil 

(1) m1Yi1t11mrnff:1.J '111t1t11m1rl111~p.Mrnfrniv-:ii~1 
I -::i ,=l Q ~ ,=l J OJ ,I OJ ,I 

(2) m1u'l.mrnm1 'W'l!' 1mw1-w'l!' fllfl'W'l!' 1ut1n-~1 m:;~nn-~1 'll'W 

l:Y\;11 '\11t111l~t1 fl'Ht1vihnfov'irn1t1~ff:1.J 11Jut11m1ir'~ 1 
1.5 ~,~u~ 22 IH:J1'Wlh:;nvun~fl1'jl~tntiui-:i'l'lt1 ~1V '111tll~'Wivci1-:iin'ii 

iVM'U (Asbestos) t1v1-:ii~t1V1-:J'l1d-:i '111tlm'l1Vt1d1-:i~-:i~t1i1lil 

(1) fl1'j'\1lJfl fll!Utl iwlf m-:i '\111~ ~'U tlU fl1U ii~m~V1 fl'jt] l~fl 

""'1 <' •• I "' 9J ct 9J ~ 
rnti':i I ';i"l/ Y'itlfl '11':itlVtll.Jfflff'U !cl 

.cl d 'JI 9,) 4 o QI 

(2) fll';i'l'ltl '11':itlfll'j 1~':iVl.Jlff'W~1VV'Uff1'11rnfl1rntl 

(3) fl1':ivJt1fl ~t1:1.Ji1 '111t1U~-:Jff111~~1V'\11tli-:i'l'lt1 
,Cl ,1,d. 

(4) fl1':i'Wl.J'rlff-:J'l'ltl 

1.6 ~,~u~ 29 h-:i-:i1u'\11Jfl 'lf7U'\1°":; vu il-u'l11t1u~ vJvn <ii'~1m:;u~-:i u~-:i 
0 d OJGij)~ .cf. di d OJ OJ ,I 

ffll':i~ ti~ 1'1111J'U€11V~'U '11':itllfl€ltl'l..!ff'11'\.l-:iff\;11 

1.7 ~,~u~ 38 h-:i-:i1u~~~1tt1 '111t1m:;~11rnd1-:i1~t1d1-:i'Hd-:i 111t1'11€11Vt1v1-:i 

(1) fl1':iY111tt1~1tl i"' '111t11ff~t'U 
0 d 4 .:!G) 919 I g) Q 

(2) mrn1m:;~11:1 m:;~11:1u'IJ-:i 'Hrnt1n~11:1'1'11'l!' 1umrnvn-11-:i'l!'u~ 

~Yi,~,m~uiv (Fibre) '111t1U~'Wfln~11:1ivJ1ut11 (Fibreboard) 

1.8 ~,~u~ 42 1':i-:J-:11'W'l.h:; nvun~fl1'jl~V1fi1Jlflilnw~ ffl':ilflii '111t11ff~Lflii 

ci1-:iini~v vv1-:i 1~vv1-:i-nd-:i -n1t1-n€lwt1d1-:i ~-:i~ti illil 
o d.QI ,I d 4 OJ d 

(1) fl1':i'l'l11fll.JflWCV1 ffl':ilfll.J lf':it11ff~lfll.J 
d OJ o .c::i OJ 4 .c!i I dQI ,I 

(2) m1murn1:11 mmv-:i 1wn r1~mt1n mt1umm1~m-w1:;1r1:1.JflWCV1 

/ 1.9 ~,~uvi 46 ... 
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., 
ud1~ i~~ti iuil 

cv 4:!:i -~ cv "l" ~ d ... ' I o' .ct cv ti 
1mJ1 lf'jtJ1Jtl~ffW t rn lf'jtJ11171Jt,J1JlJ1tJ'Utl~1Jlfl:HJ lf'jt)ff\111 

(3) mrn~ll11111Q~~~lflJ1tJffl'H11Jlll'1n~~HU1n"f'UflWI 1m~n-!1~ lf1tl 

nTrn1t'Vi1Mu'1~i~ 'l 'Uv..:i -ii..:imti1J'41;J6M1vi1111 ~fJ1J1.J111~11m1mtV111..:i"1'11iTHU"!'llU1tfllfl ui1111~ 

\PlllJ (1) 'ff1tl (2) i1.h11Jo..:i1111t1~linrnwamf1JH11:lut11m1111~t1..:inw111l~tl..:Jffltll..:J 11l~tl..:Jjjtl ~iiiu . . 
' ' ,, 

m1u1tnt11J h11¥Y1;1u:; um::ri1uu1 ~nt11J'\Jt1~1111t1~jju'YiHium11!u 

1.10 ii1iu~ 92 h..:i..:i1ull't1..:i1tu 

-u't1 2 rh'Yi1111~1.J (TKN lf1tl Total Kjeldahl Nitrogen) il.imnwh 200 i11;1~nf 1Jlvit1~1111 

rimf mh~1t1'Vl'\Jt1..:i 1 H..:i1u~111 m11mrn11111J'LlqJi'1wn~m~'Vl11..:i ('V'l . fl. 2535) t1t1n11111J11111J i u 'V'l1~11'lf 

'Llqjty~h~~l'I.J 'V'l .fl. 2535 fiti 
2.1 ii1i1J'Yi 13(2) 1 H~llJU'j~fltl1Jfl,Jfll'j1~tJ1fi1J11l~tl~tli ..:i lf1tl11l~tl~ 

u1 ~ nv1J mm1tl1~1t1 'VI m1'Vi 1111 ~t1..:itJi ..:in ~u rn111 t1 ft'U t1..:it11M11 

2.2 ii1i11~ 15(1) 1H~1utJ1~nt11Jn,im11~ti1n1Jmm1ff'1111 tlnm'Vlm1'Vi1 

t11mrnn-1J 111t1t11m1ri11~,i1urlmfrniti~ff'1111 
"' 

~ti 3 fll "intl~ (Chemical Oxygen Demand) ili1Jlflfl11 400 iJ1;1~nf1Jit1~\Pl'jffll'/11J 

u1~1t1'Vl'Yl'Ut1~ h ..:i..:i1u ~111m'ff m11J11111J'Llqiin'wn~m~V111~ ('V'l . fl . 2535) t1t1n11111J11111J iu'V'l1~11'lf 

'LlqJty~h~nw 'V'l.ff. 2535 fiu 

3.1 ii1i1J'Yi 13(2) 1 H~llJU'j ~fltl1Jfi,Jfll'j 1~tJ1fl1J11l~t1..:Jtli ~ lf 1tl11l~tl..:J 

tl1~nt11Jmm1u1 ~m'Ylm1'Vi1111~t1~tl1..:in~u rn "111t1fl'llt1~t11m1 . 
3.2 iilfl'IJ~ 15(1) !'j..:J..:JllJU'jt fltl'IJfl,Jfll'jl~tJ1fl'IJtll'ffl'jff\Pl1 tl1~1il'Ylfll'j'Vll 

,., 
mm 1~?I'lllf1ut11 m 1 ri11 ~ ,i 1 tl rlm f rn~ ti~ ir'1111 

"' 

' 
I 3.3 ii1i1J'Yi 22 



7 

7 

7 

7 
! 

7 

i 
I 

' ' I 

7 
I 

i 

..., 
I 

' ; 

l 

-4-

' ~ 

M'W (Asbestos) t1ci1-:ihrnci1 ,rni!-:i 111mrn1tmci1-:i ~-:iiti11lii 

Q./ " 1.1] " .::S.c::t ~ Q d. Q 
(1) mrnim r1Tnrn iw11 m-:i '111 rn lJ 'W m.J mu rnumu.n mti t'Ylfl 

!'\JJ " •• I "" 91 <> 91 9 l'ilt11 t1"11 Titlfl 111tlEJt11.lmiY'W tEJ 

.c:!:! d. 9,191.cio 0.1 
(2) fl11'1'1tl 111tlfl11 l\911 EJ1.llii''W~WEJ'Wi1'11111Jfl11'Yltl 

(3) m1vlt1n ~t11.1ir 111t1ui-:irl111'il$Jw111t1~-:i'Ylt1 

' .. ,le, 

(4) fl11'V'l1.l'V'lii'-:J'Yltl 

3.4 ~1~u~ 29 h-:inwm:rn i1u11"1~ vu U'W111vu~ vlvn 'll~tm~ui-:i rl11~'il 
., ,g,1 ~, .c:!:! .cl c:t Q,/QJ " 

tl~ 111u'W"11V1.fW 111tlllf1"1tl1Jff11'W-:Jff\911 

3.5 ~1~uli 38 h-:in1.u--1~\?11tv 111vm~~T1:rnci1-:i'l~t1ci1-:iwd-:i 111t111"1wtici1-:i 

(1) f11'.i'l'111tm11n1~ 117'v1ii-1-Jiu 

0 ~ ~ .cd'l !JJ'l I g) .C:::. .cd 
(2) flln'llfl'.i ~~lfl fl'.i ~~lflU'U.:J '\11tlfl1~~7fl'YI 'll 'Wfll 'Hltlff'.il-:J'll'W~'Yl 

'Yll'illfHff'W'lv (Fibre) '117tlU~'Wfl'.i~~lfllvl11.rn{ (Fibreboard) 

1h~mfl' ru iu~ 18 fJl.lmimf 'V'l .fl' . 2540 

.. ,lo, 

('WWl'YIEJ1 U.JCJ.Jl'W'W'Yl'l!'EJ) 

vnu~nrn i H-:J l 'W'Q\?lff111mrn 

0 9/ 
m1m'1n\?lti-:i 

., ~ 91 
(m-:im11'W!'l"l\\J fJ1.iiY~1n) 

" 31 d .c:i. 

l'il111'Wl'Yl1J1111'.i-:Jl'W11'.ifl11 6 



MINING ENVIRONMENT CONSULTANT CO.,LTD. 

1nwcnri111uA«-111~" ttnm1·uniuh;u1t1 

tlOlllll'nl1
21 

fi1nH 
· ,nhn 

t1otmwllun11n1,H',h;la,s'1 11 

;i1~-u 
1.h::um ,h::inn ,h::Uln rroFi . ,h::um ,l=tln 

I 2 3 4 5 

I. if fl ihrnc1::str (Colour, Odour - 1i 11' I 11' -1i 

and Taste) 

tl0Jl1~ii (T-:!Tlpcraturc) 
0 t ti' ti' 2. C ?i 1i -

3. fl111Jl1l\Jfl1iHII'l::A1-:i - 1i 5.0-9.0 5.0-9.0 5.o-9.0 -

4. (J(Jn'Vlll\Jcl::I'llfl (D0)1' P20 llfl/1'1. 1i ~6.0 ~4.0 ~2.0 -
5. Ulti~(BOD) P80 " 1i :1 l.5 :12.0 :14 .0 -

6. 111.1fliii'fontj1J ltiihlof1nf-:il11Jfl ' ., - d :15,000 :120,000 -P80 ltlll.l1.la\JJ 1i -

(Total Col:form Bacteria) 1ooua. I , . 

lt-UflYiiionqlJYltrna lflnnaflJ 
I 

7 Pso " I 1i :11,000 :14,000 - -

(Fecal Ccliform Bacteria) 

I 
8. ilJli'l li'I (NO)) iuwJ10 I un1a. 1i 5.0 5.0 5.0 -

!\J lill'H U'l-1 

I 
9. I 116iJ h11iia11 (NH

3
)hrn.i1v .. 

' 0.5 0.5 0.5 -I 
11-u 1llll lll\J ! 

10. I Yi\JtlI'I (Phenols) .. 'Ii 0.005 0.005 0 .005 . 

I l. l16~llfl-:i (Cu) " 1i 0.1 0.1 0.1 . 

12. un1na (Ni) .. 1i 0.1 0. 1 0.1 . 
13. ll1Hfl1U l'I' (Mn) 1i 1.0 1.0 1.0 -
14 . i'm::~ (Zn) .. 'Ii 1.0 1.0 1.0 . 

15. llflfl1iio11 (Cd) .. 'Ii 0.005 • 0.005 • 0 .005 • . 

0.05 •• 0.05 •• 0.05 •• -
16. 1fl7WU1J~fll8fl'111'lllaun .. 1i 0.05 0.05 0.05 . 

(Cr Hcxavalcnt) 

17. P1::n1 (Pb) " 1i 0.05 0 .05 0,05 . 

18. 1ha11Jrn1Jfl (Total Hg) " 1i 0.002 0 .002 0.002 -
19. n' 11lf1! (As) " 1i 0.01 0.01 0.01 . 

20. i'llrnitJi (Cyanide) " ti 0.005 0 .005 0.005 . 

21. n1Jiit.191nll'l7-:ilr (Radioactivity) 

- ti1i'-:i~11eal'l1 IUftlfttlllI'I/I'I. 11 0.1 0.1 0 .1 

- ti1i'-:iihu,i1 .. 11 l.O 1.0 1.0 -
22. . - •· .. ,, - ..... 

n11<t11t'!Al"N'lf11ti::l'l'~1-i\Jfln1J lJfl/t'I. 1i 0.05 0 ,005 0.005 . 
~ 

!li'lcl;'U-nrnufl (Total 

I 
I 

l Orgaoochlorinc Pesticides) I I 



I 
MINING ENVIRONMENT CONSULTANT CO.,LTD. 

23. i.~n (DDT) 

24. Ulcl'lfiTUfl6t1Yh (Aipha-BHC) 

25. iillfll°M (Dieldrin) 

26. 6t1fliu (Aldrin) 

27. 1etf911tu,efua::un.lfl1turn 

titltrn icv~ (Heptachlor 

28 . 

&Hcptachlor cpoxidc) 

IVllH:1.1 (Endrin) 

. tmm • mno .... 
Cftlfl 

1111t11ni'111n. 

" 

.. 

.. 
" 

maicnn1't11Mf-iqR31 F11iitn11ru-nh::U1T1f1Cun11ll1 

,mmnl..1h:lnu 11 

1h::um 1h::llln th::Lft11 1h::um 1h::t11n 

l 2 :! 4 5 

1i 1.0 1.0 1.0 . 

1i 0.02 0.02 0.02 -
1i 0.1 0.1 0. 1 -

~ 0.1 0.1 0. 1 -

1i 0.2 0.2 0.2 -

ilia-1:.i1,af1nll'IUl~fl111nfll'J 

I 
91n',)t'feuiin1'11'U" ,._____.___ _ ___,____,___~,____ _ _.._______. 

fo.n : 1.h::01f'lfltU::t1n1Jtn'J~./la,fla'a1Jtn1~-n~ ~tl"11~ s (Yi.ff. 2537) etinfl11Jfl".l11Jlul'l1::nwtyt\_!firi~1a'i1J 

ue1:::i'mnt1ruml'lfi-l11'lf,iti1J1t"T~'lf"l~ vur. 2535 ,ie~ n1ttu111J1m31'UfltUt11l'IJ-1h11u-ni~J1ibfiu 

~~1!Vill-ln'!fnlllll"4!1Jmn ~umh::m1nt-:ihl uili 111 9\t)~J~ 16.:J M1U~ 24 ~lJil1,;'U'6 2537 

"111-11m"11~ : 11 m,111i--nh::Lfll'IU'l1Z1,nl1i:;1~u 

,.h::ml'lil I Mun 1tlfri-l'11~fJOUll'r1'11iiffml'lfl1lJ1il'J1J'lfl~1flol111f'11llfll11i~1i,no1imrn']mh:1m1 

11a::rr11mm~u,h:: 1ow,~e 

1) mn:il.l1miua:u;fofl 1!'10Ati~H1umni11ie hflfl111l.lnfirivu 
., ,I - ~ dd- .. ~ 

2) n 11,i Ul{Jl'l lJ lj9l llJli ll1J'lf19l'll t) Hf ~1J'lf'J9l l:: fl1J'l'I-UJ llJ 

.. ; - ,I ' : 
3) m"Jt:i'4lmn:1111unf'!u11e.:iu'\1n.:im 

l.l1::lfll1~ 2 Muri U'lia~J,~MfoJ,i.mt1iillmW1J1-ll1.h:urn 1rn::n-111110,ijuiJ,: 1uiru,~tl 

I) mnil.l1mum:un11t1 lflu9i°t:i.:irhumnh,it:i ht191111l.ln9irivium::Hrum::mum, 

1.lfuill ~f!t1U11Y1'11i1 iuneu 
.., .,., ,,: 

2) OUtl'4'Jfl1/l'l'911lJ1 

3) Oll1.l'J::l1.:i 
, , 

4) m111mi1m,::ihnm~tl, 

1h::umii 3 Muri u1-tri.:iJ,~i~foJ1i.:i\11t10\1ml1J1J1~l.l1::u,,i 1rn::rr11J1,01~u1h: 1vin1'1~e 

I) mnit.11flf11La::1Jl1m11~vle.:iFi1umn,11itl 1111911:ullnfiotlUIUl::Hl'Ufil:tnun,1 

tlf mJl-llf!tllll1l'l'11i1 iurieu 

2) Ollmllm 



MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

-1) n,1~1.ifoflua:1.1nnfl 1flu9i'a~~1umnhL-i'cl llfl91111tln~rivuua::~1tms:a.11unu 

,Jfu,J1 ~flt1U'l1Y1J1J, i,Jr.eu 

2) fl1lfl9lr1'1l1mSlJ 

1h::111Y1Yi 5 Muri lll1n-lJ1~Mi'mf 1i-l111nrh1mnn;mh::im1 U?l::?1'11J1'Hlltltn.h:: 1uw,~o 

fll'H11JU1flll 

21thl1Uf1ti11mr~p1.mi'l'll:: lum1a./lJ1,Js:a.fll1~ 2 - 4 ri1l1foUl1ft./lJ11h::1m1~ I ,,r,nu hl9111J 

tis•rn,n; 11a::11l1ri-:iJ11h::um~ 5 hin111uflfi1 

3/ Fi, DO itli.umuct11J191l.!1U~1tl'Tl 

1i lth.Jitl9111Jllllll'lf1~ 

ti' ~tul1~ii'IJO./ltl1,1::~tH ili?l./lfl11~tlll11Jii9111JlilllJ'ln~IOU 3 €1-lfflt'IHUt;orr 

• J,~ilm1um:;~1~hJ,tl'IJtH Ca<:O, hhrhrn11100 iinanfo?ieam 
0 .J,~ilt1111Jm::~1-:ilui1hrn-l CaCO} ,ihm-i, 100 iiaiir.i'119it>am 

' _ f <#' d i ~- • ., • •" t .S d , , d P20 fl 71 lJ {)W'l!U 'l'1 ..,~~ 20 ll 7flf17:ifll'l.ntufl'lOU1-l'Ul'l'l-l'YIJ.lfl'YllmJlJ1~:i'l~ n'tJlJ f)(!Hfl fJllHH 

P80 fi l!Ue{1;u 1 tin~ 80 lllflnllfllU'ltui,od1-:iJ1li\lfllfl~IO'IJlJl,ll'lll?l'8'1J8Umi-cll'lle-:i 

lJfl./ll . iiftftfll lJ/ft91:i 

1JCI. 

MPN 
d Cl ~ .a 

IVlJ.l'UVU . lflO Most Probable Number 
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fjWDOl/W:: 

YINnluull'i 

Yll~tflii 

MINING ENVIRONMENT CONSULTANT CO.,LTD. 

ri (Colour) 

f111ll'll'U (Turbidity) 

fllf\1llJLtlll01A-A1~ (pH) 

111~n (Fe) 

llO~UA~ (Cu) 

ii~n::n (Zn)' 

iml'lvt(SO.) 

mrnhfl (Cl) 

W(!OOhfl (F) 

I 
hw,1rn c:o,): 
fl 11um::A ,~m1111A 

(Total Harctn= as C..CO,) 

f1111Jm::~1w11l 

(Non C'u-bct.atc Hanincss as 

CaCO, ) . . 
1l~1rnurmtin11JAnn::inu1R 

(Total Dissolved Solids) 

1TW1-11! (As) 

19Jtn1u,i' (CN) 

vi::01 (Pb) 

1hon (Hg) 

llf\AIUUlJ (Cd) 

;ii,iiuu (Se) 

1Jntvt~fiff51U'IU 1AUn 

Standard Pla1.: Count 

li"ntvtliitn1U,U 1Aon 

Most Probable Number of 

Coliform Organism (MPN) 

o.1fl1n (E. Coli) 

I '!ln,;uu-1flUOl'l91 

l1U1Ufl1llJ~lJ 

ri1..., luil'1uri1u 

(unJn.,mg/1) 

1fl ll\Ufl(\ l'IU.'JlJ . 

(Colonies/cm') 
.., ... .., . 

101U'Ullll. VlO 

100 rtlJ .'D'lJ 

5 

5 

7.0--8.5 

:>0.5 

:>0.3 

:> 1.0 

:>5.0 

:>200 

:> 250 

-j0.7 

:> 45 

:,.JOO 

:>200 

:,.600 

fi'o~ hiii1nu 

:,-500 

<2 .2 

15 

20 

6.5-9.2 

1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 

45 

500 

250 

1.200 

0.05 

0. 1 

0 .05 

0.001 

0.01 

0.01 

..: 
TIJJl 1h:::mt'fm:::l111.:i~vini11mrn ~'U'i.Jii 12 (Ytfl. 2542) 00flY111Jfl11lJhrvn:::n,rutytij9il11111A1n l'l.f'! . 2520 1io.:i 

ti 11: 'U Pl'\1 ~ fllfl w "'111 a::: 1J1¥15 m11 u l'l1.:11'll'1fl 11 ri111f 1J fl15il o.:inu A1'U?l'l1i ,~ Ill q,m n::: ilti.:inu ~ .:au 1fl It OlJl;,lJ,;11 

~vjlJ~iuinJ.:iii'e11,rn1Hll~l1Jfl1Jl H\lJ 112 VIO'U~ 29 .:I n.:a"JU~ 13 llJ1110U 2542 

l11Jltlll1~ : hiLiiun-i1 

< lt0(1fl11 



2. hVl~vnXn (Heavy metals) 
1) ~11V1~ (Arsenic) a,~~ fl ;'3-1/ ~el~ 1i-hriu 111n Inductively Coupled Plasma-

nhn13-1 27 Atomic Emission Spectrometry V1iel1n 
Inductively Coupled Plasma-Mass 

Spectrometry V1iel1n Atomic 
Absorption, Furnace Technique 'Vliellfi 
Atomic Absorption, Gaseous Hydride 

V1iel1n Atomic Absorption, Borohydride 
Reduction 'Vliel1n~uvln13-Jfl1U~3-13-J~WM 

t~Wl1elU 

2) ttfl~Ha'.lurnt~~~111h~nelu II ~el~ 1~triu 11115 Inductively Coupled Plasma-
ttfl~ntlu3-1 (Cadmium and 810 Atomic 
compounds) Emission Spectrometry V1iel1n 

Inductively Coupled Plasma-Mass 
Spectrometry V1iel1n Atomic 

Absorption, 
Direct Aspiration V1iel1n Atomic 

Absorption, Furnace Technique V1iel11'i 
d d .c. c:ii: 

elU 'Vlfl13-Jfl1U~3-13-J~Wlit 'VIWllelU 

3) Lfl1ta'.Ju3-1-uu~tnn611111 II ~el~1~triu 1111n Coprecipitation V1iel1n 
rnuvi' (Hexavalent 640 Colorimetric V1iel1n 
Chromium) Chelation/Extraction V1iel1n~uvin13-1 

fl1U~3-13-J~Wlit ~U-UelU 

4) ~~rt1 (Lead) II ~el~ 1~triu 111n Inductively Coupled Plasma-
750 Atomic Emission Spectrometry V1iel1n 

Inductively Coupled Plasma-Mass 
Spectrometry 'Vliellfi Atomic 

Absorption, Direct Aspiration V1iel1n 
Atomic Absorption, Furnace 

Technique V1iel1n~uvin,3-Jfl1u~3-13-i~wM 
t~U-UelU 

5) tt3-J~ma~u~~~1,1.h~nelu II ~el~ 1~triu II 

tt3-J~ma~ (Manganese 32,000 
and compounds) 
6) thelmt~~m,1.h~nelu II ~el~ 1~triu tV1111n Cold-Vapor Technique V1iel1n 
tl1el'Vl (Mercury and 610 

d d .o A: 

elU 'Vlfl13-lfl11J~3-13-J~Wlit VIU"llelU 

compounds) 
7) um~~ 1 u 1tl'llel~tn~elvi II ~el~ 1~triu 111n Inductively Coupled Plasma-
~~~1uu11~ (Nickel, 41,000 Atomic Emission Spectrometry V11el1n 
soluble salts) Inductively Coupled Plasma-Mass 

Spectrometry V1iel1n Atomic 
Absorption, Direct Aspiration V1iel1n 



8) 61liMitJ3-.1 (Selen ium) II 

1. ~1,iiuY1itl,~mu--:hu 
., 

Utl1 

2) hvi~mXn (um1u 
1v11t~U3-J"lJU(;1 t eltl611111 Wtl1~~tl 
ttlUVl Utl~1.hB'Vltttl~ vi i mtn1 
~1·nh~nuuu·rnY1) 
3) 1v1,t~U3-J"lJU(;1teltl8111 II 

' 11ttlU'VI 

4) U1B'Vltttl~m,u,~nuu II 

U1B'VI 

5) m,i'.lu~nurl1i(;1 
Uf11 i911W"l1Utl~i911 

6) tuu 1611 (rn) 1wi u II 

7) 1ez1m1u~futl~ Wtl1~~tl 
~,,u,~nuu 1611u11u~ "" ., 

wrnun1 
8) w61lu Uf11 

9)11ittlv1tlu1,~ II 

~h:i~ 13-itnu 
10,000 

Atomic Absorption, Furnace 
Technique vii-e11nthiv1n,3-Jv11U'13-J3-JtlW1!t 

t,:;u,1e:iu 
1'111!1 Inductively Coupled Plasma­

Atomic Emission Spectrometry viiu1n 
Atomic Absorption, Furnace 

Technique viiu11i Atomic Absorption, 
Gaseous Hydride vii u1n Atomic 

Absorption, Borohydride Reduction 
CIII .o..::::itd d Ct. c:¥ 

VI ,m l'lBU vm 13-Jv11U'13-J3-JtlW1!tt VIU ,mu 

u'lttiluvl 4 ° ±2 °C 14 i'u 

II 180 i'u 

II - 30 i'u riuuri1m1t9liu3-.1~1-eu.h~ 
- 4 i'u mr~ri1tl11t9liU3-J~1mh~ 

II 28 iu 

II - 14 iu riuuri1m1t9liuJ..1~1uu1~ 
- 40 i'u mr~ri1m,t9li U3-J~1BU1~ 

II - 14 i'u riuuri1m1t9li u3-.1~1uu1~ 
- 40 i'u vi~~ri1m1t9li u3-.1~1uu1~ 

II 14 i'u fh1uvhmit9liuJ..1~1uu1~ 

II - 14 i'u riuuvi1m1t<?1iu3-.1~1uu1~ 
- 40 i'u vi~~vi1m1t9liU3-J~1uu1~ 

II 14 iu 

V13-J1utVI~: 1 1l-1tt'l.J~~uvluumtluuutl~UBU 11(91U'lJU1(;1'lJB~UUtl~Uuuil'uutjnu'lJU1(;1'lJB~ ~U'V!Utl~ 
~fl1WfJJ11.l ,~t Vlfl t ~u 1 i-,1~~1BU1~~u v1ttlU~1U 'VIU'lJu~~u v1i~V13-J(;1 

2 
~1U1UV1~3-Jt'il1 ~~1BU1~~uiJuutjnU'lJU1(;1'lJB~~uvJ. ~1V11U~uvlvJ~'lJU1(;1 10 - 2511 
1 l-1L111~~1BU1~~uu,~3-J1fil. 10 - 20 V1~3-J tl1~111Ul11UUtl~ 

3 
1i-,t111~~1uti1~~u1uvi~3-JV1it~ 1111nCJ1~u11uii~1~iuv1113-.1~ntJ,~3-.11rn 12 - 18 ih 
(30 - 45 t611U~t3-J91 1) 1(;1u1vi'i,,'j1fit111t111~ttUUfl~~fl1W 

-vr~,ct m ,t flU~1BU1~~U~19lflU ,~~~flt ~ij~(91<?\13-J91111l~BUv1ntfl1W~Ut ifo~iu n,rn 
~1 L tluiu~~m ,w~11U~fl1Wtl.1 ,um t'luut ~um ,~u w 1 i-,~n·1,u,~tJ1Uv1113-Jt ~u~ 
fJUC?\11U~B~'llfl1W'uu1iru'lJB~U,~'lf1'11UUtl~'1fil.fl1Wi~u 1(;1~B3-J 1 u~1iu~u 11.l 



U'H~--rvi:J.J1: 1.h~fll~~ru~fl';)'j)Jfll'j~JLLJGltiell.JLL\-iv'l.fl61 <il1J1Jli! 25 (v.1."1. 2547) elelflGlll.JffJll.J 

b'Uv.1';)~';)11.flJrurum ~vL~l.J LL~~~fl~lA ffi51ll'll~-J LL 1GltielmL \-iJ'l.flGl v,i ."1. 2535 L~elv 

fll't,rnG'll.llG\';i~l'Uf) run1v.1G1u c~h~:J-J'V-11 u ·n-urhnnu.tumfl t~:1-J 121 ~ilUWt~'jj 119 ..:J ~..:J 
iu'Vi 20 ~~lfl:1-J 254 7 . 



' ~ 
ftlrlNU1flfl 4 



' ' ... I .c:t ii a ~ ~ Cl, ct Cl, v 
l>ll'il-31.Y'iu'iltlfll'il6fli.Yl'ii.Y61Jll'ltl1Jfl11lltlfl\>16'3116'31fl'i6'3ll6\>l'i1fl1Yllltl~\>l'i1fl11fl'il~11flW.fll~i.Y-3111Yltlt'lll . ~ . 

'Jltlfl 11\ll 'n;:J 'Jvl 

fll'J\ll'n;:l'Jvlf.JW.fll't'lt)lfllff1lmnt11flli'I 

- Total Suspended Particulates 

- PM-10 

V V <I 
fll'J\ll'n;:l'Jvt'J:::vt'UlaWI 

- Leq, 24 hr 

V V .. 

fll1\ll'n;:J'Jvtll'J-3J;T'lm:::l't1tl'U 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

~ d : 
fll1\l11'J;:J'Jlfl11::: '11f.JW.fll't'l'Ul 

I, pH 

2. Total Suspended Solids 

3, Total Dissolved Solids 

4. Sulfate 

5. Total Lron 

4 4 4 
'lltllfl'Jtl·:Unl 

- High Volume Air Sampler & Blower 

- No. 13, 13 

- No. 23, 23 

- No. 35, 35 

- Electronic Balance S/N.14245322 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance S/N. 14245322 

- No, 9, 9 

- No, 12, 12 

- No. 26, 26 

- Sound Level Meter SIN 090152 

- Sound Level Meter SIN 122020 

- Sound Level Meter SIN 122025 

- lnstantel Model MiniMate DS-077 SIN 

5279,5439 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.0613 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493 .0613 

- Spectrophotometer SIN 7 52S I 2006 

- Spectrophotometer SIN 752S 12006 

REPORT: MM_ V I : VYKCONSTRUCTION/202 1/OCT/CAL.DOC 



AIR POLLUTION MONITORING EciUIPMENi' . 

TISCH• ENVlltOMENTAI;, IHC, 
I 4S SOllnl MlfJIII AVE. 
VILI.AGIE.-0, CLIVIS, OH 45002 
513.487.9000 
877~13.7110 TOLL FRU 
!Sl3A67.9009. FAX 
www.t1scH•oiV.c0r.i 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Da_t .e - Jul 26, 2017 R.oot.srneter S/N 
Operator Tisch Orifi-ce I . D. -

PLATE VOLUME VOLUME DIFF 
OR START STOP VQL!JME 

Run # (m3} (m3) {m3) 

9833620 
1413 

DlF;F 
TIME 
{min) 

-------- --------- ----------- --------- ---------
l NA NA 1.00 1.4110 
2 NA. NA 1.00 0.9.~50 
3 NA NA 1.00 0 ~8880 
4 NA NA 1.00 0. 84·50 
5 NA NA 1,00 0.6970 . 

Ta (K} -
Pa {mm) -

METER 
DIFF 

Hg 
(mm} 

---------
3.2 
6.3 
7.9 
8.7 

12.7 

298 
748.03 

ORFICE 
DIFF 

_H20 
(in.) 

------- · -
2.00 
4.00 
s.oo· 
5.50 
8.00 

---------- -------- -----------------------------------------------------. . 

DATA TABULATION 

(x axis) (y axis) (x axis) {y axis} 
Vstd Qs-td Va Qa 

-------- ---- · ---- ----------- --------- --------- -- ·--,--- ----------
0.9800 0.6945 
0.9760 0.9809 
0. 9738 l.0966 
0. 9728 1.1512 
0.9675 l.3881 

Qstd slope (m) = 
intercept (b) = 
coe.fficient (r) = 

1.4-030 
1.9842 
2.2184 

· 2.3:267 
2. 8·061 

2.02255 
-0.00092 
l.00000 

0.9957 0. 70:57 
0.9916 0.9.966 
0.9893 l .• 1141 
0.9883 1.1696 
0.9830 1.4103 

Qa slope (m) = 
intercep.t (b) = 
coeffic-ient (.r) = 

0.8926 
l.26Z3 
1.4113 
1.4802 
1. 78S2 

1.26649 
-0.00058 
1.00000 

y axis= SQRT[H2O(l?a/760) (298/Ta)] y ax-is = SQRT [H20 (Ta/Pa) ] 

CA.Lcm..ATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg) /760] (298/Ta) 
Qstd = Vstd/Time ., 

Va "' Diff Vol [ (Pa- Diff Hg) /Pa] 
Qa = Va/Time 

For subsequent flow rate calculations: 

Qstd = 1/rn{ [SQRT {H20 (Pa/760 ) (2.9€3/Ta))] - b} 
Qa = 1/m{[SQRT H2O{Ta/Pa}J- b} 
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TISCH ENvlROMENTAL. INC:, 
14!5 SoUTH MIAMI AYE. 
YILU!iE Of' CLEVES, OH 4!5002 
!513.467.9000 
877.263.7810 TOLL FREE 
513.487.9009 FAX 
www.nscH-ENV,COM 

AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

5.0 'TTTTT'nTM"rTTTTITrT'l"l',.,..,.,rTTl',.,..,.,r'T'TTTTTrTITITTT'TT'MrTT'l"TTn"ITMITTT'TT'MrffTTTTr"M'TrTTT'TT'MrrTTrTTT-nTl"TTTT-40 

4.5 +tt+++l-ttt+++l+H-ttttttt-t+ttttt-ttttt+tt-tttttttttt-lTtt+++lttt-HttttrlttttffiH11'+++1tttlltttttH~ttttt-36 

4.0 ++++++tttt-l+H+++-t+H+H-IH++++Hi++++++l+++f+H++Hl+t+t+H+++if+H+++ll+l+H+l+++l+l++++ll+++l-l'H+++ttttt 32 

3.5 +H++Hl+++++H-H+H-H+++-H+++Hilttt++H-H+t+H+l+IHi+tttittt-H+++tHl++++++l+H-tttt+tHtttttt+tttt-ttttt 28 

3.0 24 

6' 
N :c 

2.5 20.e. 
:c ., 
a:: 
~ 

2.0 16 

1.5 +H~lttt¼+H:+H-l+HtH-H-Htttllttttbl'l:+H-lttttttlltttH-Hitf!ltttttttrltttttttttltttttttittHtftttHttt 12 

1.0 +H-H-H+l+l+H+H-H-Htttllttt+Hl:+H-!-1-H-l'ftjl+f+H+l-H+lttttttt+t+Htt .. HitttttltttHtftttlltttttttltttt 8 

0.5 +H~lttt¼+Hltttl+H+H-H-Htttllttttttt+ttltttt±:llllltttHtfttttHtttttt+ttlttttttlHttttttittHtftttlHttt 4 

0.0 +u,J..U.J..1.1.1.j~L.LLl.l.41-,l,..WU..U.4-U-..U..U~fJ-1..1.L.LLl,~..U..U-LWL.f-U-U..U..L.1.Lf-LWU.,."'"+'-.............................. """"+ 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mln) 

j-+- astd -.-Qa -ti-Qstd vs deltaH I 

" y-axis equations: 
Ostd series: ✓ Ii H ( ~) ( ~) P std T a 

Oa series:· .J(a H (Ta / Pa)) 



CAL 
Calibratech Co.,Ltd. 
7il06-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi l.ll20 

Tel.(02) 964-62 11 Fax .(02) 964-5155, e-mail : catibratech_cal@yahoo.com, calibratecb _caJ@hotmail.com 

Certificate of Calibration 

NSC-TISI-TIS 1702·5 
CALIBRATION 00'.30 

Certificate No. 60-200157-1 Page : 1 of 2 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Special Lab Envi and Consultant Co., Ltd. 

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 I g 

On site calibrat ion was ca1Tied out at the Laboratory, 

Special Lab En vi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 2017 

18 May 201 7 

Akaradath Thippichai 

(28 .5 to 28.7) '' C 

46.5 to 49 . 7) % 

JOJ 1.0 mbar 

In-house method CAL-M200 I based on UKAS Publication ref : LAB 14 

Edition 5, July 2015 

Reference Standard lnstruments : This cenitication is traceable to 1he lnternat ionn l System of Units 

Standard Weights 

~ 

E261 -E2624 

Cer1. No 

(02162446 

Due Date 

16 Nov201 7 

The Uncertainties are for a confidence probability of approximately 95% 

Traceability 

National I nstitutc or Metro logy (Thailand), (NI MT) 

Approved by : 

l Surnchai . Prornthong) 

Technical Manager 

· i~:cate.may not be reproduced other than in full exccmt with the prior wril-te~~ o~~~ -~alibratech Co.,Ltd. 

:f.v':'31:-03 , . ·.. · . 
----- - -- _. ___ __ .. ____ - · ---· ···--· ----~ - . . ·-~-----· ,_.....,_ _ - ·-·-·-· - ----

: •;:,,,::,· 
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CAL 
Calibratech Co. ,Ltd. 
7/ 106-7 Moo 2, Snkhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 111 20 

Tel.(02) 964-62 11 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech_cal@hotmai l.com 

Certificate of Calibration 

Certificate No. : 60-200157-l Page : 2 of 2 

Result of Calibration : Without Adjus1men1 

UUC Condition As-Received : Good 

Departure of indication from nomina l value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.001 0.0000 0.0001 1 

0.01 0.0000 0.0001 I 

0.1 0.0000 0.0001 1 

0.5 -0.000 I 0 .00011 

2 0.0000 0.00012 

5 0.0000 0.00012 

10 0.0001 0.000 12· 

50 0.0005 0.000-1-5 

100 0.0011 0.00022 

200 0.0022 O.OO(J:39 

This reported uncertainty of measurement was based on a standard uncertainty mu1ip lied by a coverage factor k = 2. 11 , 

providing a level of confidence of approximately 95% 

Eccentric error Load test : 50 g 

A B C D E 

-0 .0002 0.000 I 0.0004 0.0000 0 0000 

Repeatability Load test 

Stdev. 

200 

0.00005 

g 

g 

- oOo -

g 0 ) 

. 
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Vl1'1VIM,t'l'J'Wi>1n~ ua ~eiwirnumwn Blue Consultant Limited Partnership 
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32/751 nuu1.h:;-n1a'Yi111 LL'll'l,'l'Yl,"Jm L'll~YI,"Jm m,"JL'YlY-1'1 10140 
q q q q q q 

tm.o-2a73-6045-61'Y11ff11 0-2873-6046 

ia,'}1.lnu1im1iLffn:;l{Larniu1um.1,ru1~&1,"J1-u,~ 14 ;,'JV11ri11 2563 oW q ., 

CALIBRATION REPORT 

Instrument : Sound Level Meter 

Date of Calibrate : May 19, 2021 

Calibrator : Sound Calibrator 

Model : QC-10 

Calibration Report 

Serial No. : QIL100071 

Manufacturer : ACO Co.,Ltd. Model 6236 

Dued Date of Calibrate : May 18, 2022 

Manufacturer : 3M Quest Technologies 

Range of Calibrator : 114.02 ± 0.40 dB 

No. Serial No. 

3 090152 

12 122020 

13 122025 

15 122027 

19 162030 

Before Adjust After Adjust 

11 3.9 114.0 

11 4.0 114.0 

114.2 114.0 

113.9 114.0 

114.2 114.0 

(tJ1-:i~11iJ.,1Hn1 tl,r'Wtil~'lnruiEJ) 
' 

~4'~n1~iitl~tllj~n1~ 

Inspection Result 

Pass 

Pass 

Pass 

Pass 

Pass 

1li~1\1tib~i~Ji'l:li\ ..... ~>l!WI~ 

Ui·t:o~ $VL'f ~"rr 
U.111UYI · .. . i:i ,, ,_ 
htlf~d i>iittl1£1'Snl.., 



Calibration Certificate 

Part Number : 

Description : 

Date : 

712A0101 

MiniMate DS-077 

February 18 2008 

Unit SIN: 5279 

TEST REFERENCES* . Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & Kjaer Power Amplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Charge Amplifier 2635 

Brue! & Kjaer HPMC 4221 

Brue! & Kjaer Mic. Carrier System . 2804 

Brue! & Kjaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for lNSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to lNSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 



Calibration Certificate 

Part Number : 712A0101 

Description : MiniMate DS-077 

Date: March 12 2007 

Unit SIN: 5439 

TEST REFERENCES* Model Serial No. 

Stanford Spectrum Analyzer SR760 41116 

Stanford Function Generator DS335 31568 

Bruel & Kjaer Power Amplifier 2706 2057323 

Bruel & Kjaer Accelerometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Bruel &_ Kjaer Mic. Carrier System 2804 2040694 

Bruel & Kjaer Microphone 4193 1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is . sufficiently reliable to · indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 



t. 

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-27 17-3000-24 FAX. 0-2719-9484 

NSC-TISI-TIS17025 

CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

J. Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95%. 
--------- - -------

Th,s certificate may not be reproduced other than in full . except w11h the prior wrinen 

,,pprn val o f the head of Curporatc Service, .1 Eq uipment Calibra 11 nn , nd Tes 11n g Services 
--- ----- ----------------------------

A 0050992 

: ' 
i 

-. . ' 

. ! 

i_.' 
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.'. . 
'i Equipment : pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

·/~ Model: Page.: 2 of 3 

' \ 

.• '. • i• 

-·; . ' 

,I 

' 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model 

7418 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

This certification is traceable to the International System of Unit maintained at:­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

Due Date 

15 Nov 2016 

18 May 2017 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated . 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

a 0761295 



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH Actual pH Actual mV 

Calibration Buffer Solution 

pH Electrode 4.004 

SIN.:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Reading 

4.02 

7. 01 

10.01 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : ---------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Reading 

(mV) 

144.7 

-32.2 

-204.9 

Uncertainty of 

pH measurement 

(±) 

0.0084 

0.0093 

0.014 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

', . 

Calibration Standard UUC* Uncertainty of Coverage 

Point Temperature Reading Error measurement 

( oc) ( oc) (°C) ( oc) ( ± oc) 

25.0 24.999 25.0 0.001 0.20 

Remark : - UUC* = Unit Under Calibration 

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-

factor 

k 

2.00 

a 0769697 

"y 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : O 2719 6479 

httj):ltwww.mt.com 

Certificate Number : CCW · 4192 · 16 /C 

CERTIFICATE OF CALIBRATION Page: of 4 

Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Object/ Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt: September 27, 2016 

Date of Calibration: September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator : 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 
Appr9ved.Signatory 

-~ .... 

ii :·':._:: ... r 

The con1ents of this certJficate ma, be published 0< reproduced o, passed 10 a third party only in fuU. except with the prior written approval of the Cat1braaon Cente<. Mettler-Toledo (Thaland) Ltd. 

FO!JCoyl.Aeal,or-T~)LfflltCI Rev.b 

Thisis-,orlQIN!doct.,mtl'II 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi , Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax: 0 2719 6479 

http://www.mt.com 

Device 
Model: 
Serial Number : 
Calibration : 
Capacity: 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 

0.0001 
g 
g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . 9 

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 
200 199.99994 200.00007 -0.00013 
. . 
. 

Certificate Number : CCW-4192-16 JC 

Page: 2 of 4 

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 2.0§. ~ t,dH 

0.00020 .:11-i:oi ... .... .' :~ 
... . <:: -'• 

0.00027 ""!iii~ _{.0\ \., ~- ,, ' 
0.00034 ~ .,,'<]:bo 

. 'ji• ~s~ . ,~ .. 
,1,, 

.. 
""' 4/;· 

The given extended measurement uncertainty is the standard uncertainty ol the measurement multiplied by<Q)verage factor,k 

as per listed in table above, which corresponds to a confidence level of about 95 %. --~ 4' _,.,..; 
~ --·, ;-, 

6,· 
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~ 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.ml.com 
Certificate Number : CCW. 4192 -16 IC 

Model : AL204 Serial Number: 1228510730 Page: 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 
. 

. . . 
. 

. . 
. . . 
. . . 

. 

. . 

. . 
. . . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

~ 
~ 

D D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 

Test Load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

FOUCDy~.Tolldo(f"-r.d) lfl'llled Rev.h 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

2 

3 

4 

5 

Max Deviation 

g 

Th11,sM1onginaldocumen1 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4 , Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192 -16 IC 

Model : AL204 Serial Number : 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condrtion : 

Temperature: 26.4 °c to 26.8 °C 

Humidity: 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14: Calibration of Weighing Machines" : edition 4 / November 2006 

Page: 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No.0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan ) (Calibration No,0008) 

End of Report 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES Jc 
534/4 PATIANAKARN ROAD SOI 18 , SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-271 7-3000-24 FAX . 0-27 19-9484 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer: 

Submitted by : 

Location: 

Ambient Temperature: 

Relative Humidity : 

Calibrated by: 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date: 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun , Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95% . 

Thi s cc rt1f1 cate may not be reproduced o ther th an in ful l. except w11 h the prior writte n 

appro,a l o f the head of Corporate Services 3 : Equipme nt Cal1hrati(>n and Tes ting Services. 

NSC•TISI-TIS17025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 
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Equipment: ,, 
Model: 

: : , Serial No. : 

,, ID No. : 

Manufacturer: 

Received Order : 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

14 July 2016 

": Condition As-Received : Used Item 

, Calibration Date: 14 July 2016 

•,"1 Reference: 1607 -051 BOC-1 

: Procedure Used :-

Cert. No.: 16TM1916 

Page.: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

// measurement method with Data Acquisition which connected with Resistance Temperature 

:-; Detector ( RTD ). 

✓J The temperature scale used was based on ITS-90. 
/e 

. : Condition of this result of calibration 

; 1. Reference standard instrument:-

·1'' Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

. 2. This result of calibration was found accurate as shown on date and place of calibration only. 

3. This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand. ( NIMT ). 

- National Institute of Standards and Technology (N IST), The United State of America 

_· Result of Calibration :- ( * ) Without Adjustment 

': Function of UUC*: Temperature Source 

. , Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 67 61 

AC Supply (Volt) 230 230 

H 

Position : Ref. Std./1D No.: 

1 14RTD101 
L- -- - ---· -

2 14RTD102 
___ __ __ _ L......... ••• - - ----

w 3 
---- - -- - ·· 

4 - ---· --· .. . ... ---
Dimension of Chamber: 5 

14RTD103 

14RTD104 

14RTD105 

14RTD106 
Probe Installation Details: 

a = 

b= 

C = 

5 

5 

5 

cm 

cm 

cm 

D = 0.33 m 

W = 0.40 m 

H = 0.40 m 
Capacity = 0.05 m3 

6 
-----~- .. -- -----------------

7 14RTD107 

8 14RTD108 
·-- ·---·- ---- --- -· -· --------

9 (ref.) 14 RTD 109 

a 0759611 
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. Equipment : 
··/. 
",_' Model : 

\ Serial No. : 

4,, ID No.: 

Manufacturer : 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

' Received Order: 14 July 2016 
a', 

'/~ Condition As-Received : Used Item 

\ Calibration Date: 14 July 2016 

·ti Reference: 1607-0518OC-1 

\ Result of Calibration :- ( * ) Without Adjustment 

Function of UUC* : Temperature Source 

Calibration uuc· uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc) ( ± oc ) ( oc ) 

104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( °C) 

Point Position 
( oc ) 1 2 3 4 5 I 6 

104.0 103.834 103.955 103.688 103.960 103.937 I 103.616 

Overall 

Variation 
( oc ) 

1.1 

7 

104.597 

/'. This instrument was control by temperature controller Sigma, model SFN48 . 

. , Average* : The average of 30 values in each position. 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 
( ±oC ) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

'lf Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor . 

. ·· Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
\ 
. temperature at the reference location which are observed at the same time or at as close an observation time as 

_,I• 

c_ ~ possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 

-~ Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation . 

·1.l UUC* : Unit Under Calibration 
,_ 

:·.;_ Note : The reported uncerta inty of measurement was included stability and excluded uniformity . 

' 
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

\ factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0759612 



Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (O) 2185-4333 Fax: +66 (O) 2185-4424 
website : http://www.spcgroup.co.th 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrum lab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC-TISI-TIS 17025 
calibration 0087 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd . 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24. base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (N IST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

______ _____ .. __ _ 
( Mr. Dumrong Boonsopon ) 

Person in charge 

:,,~.,_,.,,.._;'lo __ Q~-------
( Mr.Nitinun Srihawan) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the International System of un,ts (SI). It provides traceabil ity of measurement to international or 

national standard or other recogn,sed national sta<'dard laboratories. 

The measurement uncertainty stated ,s the expanded uncerta inty which is obta,ned from the standard uncertainty multiplied by the coverage factor (k= 2) to 

provide a level of confidence of approx,mately 95%. It 1s determined in accordance with the Guide to Expression of Uncertainty ,n Measurement (GUM). The effect 

that the results relate only to the ,terns calibrated. 

This calibration certificate shall not be reproduced except ,n full only, without wri tten approval from SPC Calibration Center Co .. Lid . 

SPCC-FM-C06-07: 03 May 20 16 



SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit !j7 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

- Tel: +66 (0) 2185--4333 Fax: +66 (0) 2185--4424 
website: http://www.spcgroup.co.th 

.,. 

l~f'.·;c·~--------···-·······-····-·---·------- ........ .. ----,_~ 
Certificate No. : C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 



----------~Me.."1 1~ .,.~ --~to t~ B ft.~ 

Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.spcgroup.co.th 

Certificate No.: C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 2016 
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fl1'!iL'ttLVlflil '_'0,,t1~n'U~L'HUV1'U1a1v1tJafl\1q111:::Lufl.1e-1'J:::1~m'J'tJ~m.J~L1uda.:iY11.:i 

J1 L~ei~,11nei1'1~~e.ia 1ii-utiW'Vi1,t1rn1t1~n bJa1:1..11'Jm'1~tyL~u 1~ t~ u.viUJ~~i'lJ~'lil:: 1 via 1 iJ~1:1..1~ei~Yrntl1 

(4) LYlflUfltlU.il~~'!JJLlflfl (Coverin~ : Li4aaflfl111Jia'U'!lil~LLiHLLflfl aflfl1'!i"tl:::a1.:i~uV1le 

1a~t'ULJi't1q1J L~a~'1il1flJ11Vla~ 1\J~L1W~tl~Vl1,:J 0J1 i~i!'UVla~'11f1ttlieJUJ~,iliuq~Trt1fl~ty1 t1 Ulatl 
' ~ . 

m:::o-u watlVl1~1Jf1fHL'VIEJ 11~-tl'ilJL'VIPI LLa~'111J'1~ t~il1&1LLauiMia1V1~'e)~tl1flaJ:JLLa1afltl~1f.ll1.:S~v11lJ ~1El " . - .. " 
L ;an LU\'11 '\.Jl!fl Hnuvran~an ~ ~ \J1f)f)1~ t iL 'Vlfltifld~'U'l1Vl1~1lt)E.J~ 1 'VI E: \l:::aa~l'l:::a~h'U"'LLil'U 1v'i' L~El b.l~a.:i 

;:.: V 'II 
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., • ., 79/106 
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1 Vt~UJt>iiiLL ~'3atnl1~al1 l 1~1fl11LL 'j,:Sfl~~1flfl'U 'j1fl'113J1~fl~ ~~w LL\'1'3~hUL'U11 tl1. -u1 Yi~ 
I_ .· • I ., 

urn1LtlEJn 1~'ll, 1,H:i-s1n a1:u1,d~~~,iJ1m1m11n t 'Wfi UJa1'1.~,1-utl1'V1EJfl~fli1a LflEJ 1-wa wa.fu.ia1~n-m~~J1 

e)e)fi,11fi'n'tl 1~Ll;ltJ 1-wi'i UJel'SL tlun~~flfl~tl11 ,J L~ell:J 1 '1'\JLL l-t.:Jt.U\::tJU~.:J,J'IJL 'Vl~tl"tl'\J1f!L~nij~L~m ~.:imnm ihJ 
.. •.-" l " • 

1 'W';i.:i~·:h.:ie ~,. '\Jl'\J~'IJ '11~tl111'Vl, i~'.u~nan tl1,1:;L-ff 11 ,Jl 'IJL 'Vf';j.:Jil 1 -waUJ,ri,i~L tlEJfiLLl;l:;~11tl11~aEh.:i·nflL ~1 

a'lihhmn1.nu,n111~-un,0~~=~1~ ,l1il-:iuLilu~~=lWt~'.\Jf'l'W\JflM n11lir!wih,uai'j8.:SflUffili.Jritl'IJ 
tl~nneT11!v:li1 t~n«1ihlilthJ~~~i't,41a~h.:siuhLi'tus (~uelih1.11am'j·Lfl'lffl'j, vWJW.amnuay kaset.com 

a't.r:n,i:u 2555) L'Vi~UJ'el{,1::iia1~m';j'l-8'nu,.h:;111ru 5 tJ 'lS'U'Yl1ei,1:;fim.11 Eim.1a~1a L'W~wafliu.~n~, 1-t.J 

1ru:m'Viaurn11'1(;1(;1,11tiL~1Jil L~'IJ L'rt~UJel'l 400 lij1U1'U 1 nn./200 §~~ LL"lii.:iH 4 "ttl.l . 'Vl~eJfl'i~fiitJ 
" . I 

S, • ., I t, ' 

a,lJTUIU1'4E.11.h 'Vl7ilUt>iulufi,~si ~a:uil11-unT'Hl.1SL'WflUJil1 400 t<A'i~~a,l1 'Vl7ilUSiu.J'U~1.:i, '1r\ln 

111§weii . 400 flMiiJL'ih \ tlli1liLtluLij,iila 'U1fJ 1 i~u bJ1t1il1~~au£1iwu111811ilU r 
411 ; • ' 1 1 , 

,, .,, 
1-nm . . ... ~ ., 
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3) rl11lJL 'VllJ1::~lJn,/fu~~1~L 'Vlfllilfln1':i~'IJ'W 
. • · f.a · " 

'11n~.:i 5 LYlflUF1-vf,rL~n11~'U~a1:1J1j(1U1lJ1i.h::~ni;i1 "nfl'U LFl1-ln111~€lci1-lL"vilJ1::'1:IJ ~7'Ul'U 

3 L'VlrlUfl L~el.:J'17flL th.ILL ~"ll'U~L~cJ11~LLa::~.fl1Yi~'U~ilan~HU::;L 'U'lJt;]L 'U1 BV7-l 1'iO(;J1lJuitii.Jj::;~ni;i1 'tlL YlFl'WFl~-:J 

'11lJ 1Ji'u.fi L VlflijF)n,';j 1-B'~1l-i1J~'IJLL~::V11J81Jf)'IJ~'U L 'Vlr!UflV1'111'S::L um.J"n(;l, .. il~ u.":::mflijfl n11i.JamJ~ L1 '1JVIU1 
t""' , " 'U 

a1~'Ut1n-vm111::L'U~ 1 'U1::~.,L~1Ju.l.f ,~.~8~m1tl"n~'U him1uiH:lruV11t1'l1a11~~vm':i'1i1~n11'1JB-.:i~'U hl~-.:i u.'U:::tl11 ~ 
, I> 6 \J Ill , . 

HLV1r1uF1m1tmY1aL1JffiBlJilwu1 i .. cJ,bcJ . . -
., . ',k ., . 

4) i'IJ~Buu.a::~m"fflulia111-w-w-ufi 
: V 

<1> n11ft',i~ilniudw 
' . 

m"JufutJ1.:iaf)1v.-rf u~~~1un11°1'11 L -v,ifo-:i L ~€ltl-s:: LcJ'll'l.11 u~1urn1c:i'4f n~ti11116ll1~ hw 

n1':itl"n~'U UJL ~e:itl-r'lJ'IJ'S~afl1Yl.flUl19'1'UU.a::am-rruL 113\l'VI EJ1L~fl'1'lJFl'UlJ11m\\FifN!1Ui;'l.fl1'Y4L~l.l '1-,~ e)-:J1'11 n1':i 
\J I .. "a Y t f I 

rrviwannutfuJli,hi.n 1-ihJ~n L 'ML Vl)J1.,~lJf1'1JaflTVfri'Uvi L~EJ 1 -O~'UfiUJ'Vh thJ~'UfiUlth:r,hvf,Nii'Ufl1flL VIUcJviii 
.. ·"' 't . .. 

m1ua1111";i" 1 um1u.'ti~-uunuiuifw~u i 1um'SL'1~~L~u 1\;JL tl'U u.i1luyvlLL -u~LL 1-l 1v'liiviqvi L '!Ju -aeJv-&'1~ 11::m:in 

i1th an LU'U~l.l ~1lJt1'U~'Utfujl18~E'UvlvtiJ'11flfl1-Sfl'ST~ 1vtEJ'Sel'U~'!JiiTIR':i-3n1';i L'!i'U a::L~1 tl1::~ n':i::~fl 
1 -. V 

Lth.J?l'IJ LL"::L~am-s~uwvi~irilt~fl1'Stlanvrru1u.c.Jrn1111u.'U1'tleliJJi'1uuein-zm-:i'tl1JLVliit1~L~elUt1~n'Ufl1':i'1l::~1-3 
V - V u , 

., . ... ... "" 
(2) fl1'.1Lfl'IE.IJJ'WlJll 

' 
~u'V1VliJ1L mltl,,:j',)1f) LL.e.J'Un1'lvi1L V1i1e1~1u~vi1 l ,,;tJinruvichi.im1~a~ LL ~iJan~ru;, L iJ-uiuuu 1(;} 

ii1-11111n-11..:itl1::1nru 10 11. 1.1.aza~th::111ru 10 11. "1vt'Vli'Ul;l~lJ11111lJa1~i'lJ ~~ir-ui5-i~1:IJ1':iflLIPl~EJlJ~'Uvitl1;1n 
'U 'U 

(;l'IJ UJ1 i.JYl{m..1, nu n1'St:-Ji:i{;ILL ~ Lvi~l'Yi1 fl1'li;)'S1'1'18'1J L'1ilEJ':i.fl1W'tltl-lit.1uu 1vivi'wiim'S 1 .g',J';j., LEJ"ll'U u.a::n1-stl1 . . ., . " 
Lf'lmi'IJLfll~'.H\J fl Wil 1Yt ;\' 1{111flfl'IJ ma aiJ~l1'U LL 'U'IJ 'IJ~e)~ LL 1..1'\J'I.J'U'ij'U,r'U 1vl '11 n,!uih L UlJfl1'j'!J~ via11,Ja fl'!l'l .. i1fl 

' ' ' 'U 

fl1111fl11'3Xfl11lJEJ11xitn 'lh~111ru lxlxl 11. ~1\JTU 2 u.m 'j:lEJt\11~'S::Vl'l1-3'1•UpJtl'1nLLa::u.mtl-s::111ru 

2x2 lJ. 

(3) trmM1m.n~ ~N~flfl1bj 
L YicJ 1 'l1fl1'S~1Lil'lJfl1';itlan~u WL U'IJ 1 'IJi;i1lJVlafl1'tl1fl1':i '111l1'Sfl~'U'tia.t11Yti4'Uvi~h'!Jt11':ivi1 

'U 'U ' 

L viiie:i~ t miailTVma11naun'Ui1il1'WiuvtlnaLflEl-3 1 'Ufl1'l'Uan~'U hlL ~ti 1,,;a11J1'lflL'1~qjL~'IJ ti;iu.a::eJV'Sclvt 1iL8-3 
' 'U ' 'U 

.·, . .., 
L 'U5'l'S1l111~ 'Vl1~ 1f'l'l~fl1'S'1::L;J~Elll1i'!tlihi1Ltl'Utl~U 

\- . 
1; ;~ •! wnti'll 11h•1 7 ~'U/~a '1::yi1fl1'lL~~cJ1J~hJ11Lvit1111tl'Jfl L'UtJ~L1ru~ii~uL~1JV1~8~'UL~1.1vlii1-1ru.n1Yl~1 

..., Q,I ·: I ' 

..filtV~-F.lf«~mi-~ .. L'!iu uaf'ltlfl ,Jm-,l!n u.1;1~,Jc.11V1tJ1f'!1'1&rfoi;;1: 60-0-0 vi~ei1m\'L~a~ L'I.J'!!1'1L~lJ-J1;1n 
" . ~ . . " \,I . 4U, 

) 
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u.(;l1u-ci1~~a1u~~16ff~~1 1.s-1s- 1.s Vl~fa1niLficM 1uam1 100-200 n~~/(;)'UitJ 1'u·1h~(;)'Ul.bi;\~,Jmu~~~1J1~ 

LWcJ-3Yiel~€ll11'lL~~~L~'U 1(;1 

- 11JV1a nij ~ i;l'U LlJ'1~L\;l ~ cJ:U 1lJ'llU1Ml11l.Jtl11 1 1J . L'1'U~111\1..1~ mn-l'U'U 1 ~th:;111 ru 
.. V 

' . 

1 D1 'Vl1€lel1~~~ 1mffi~,-h~n htt f1 ' l ';i bicJ:1.JUi:\1tl~11.l'Vl~~1 ~bl.'Vli;\:IJ Hrl1V1~1J'Ufl~fl~~nun~11"1~'1~U~fl 1u 

';i~cl~U.';i fl 

m':iL(,]~m.u 1a1ui'"1~u1:;a1tN1'Unua1tl'n~vim1'Vlfwc.11mtJ111J~ 4 (mn) V1~e:irm.J~1 hl 
L~el'!ltlai!ua'U'Ufl~1UJ Vl~e)Lf'11-3fn'l'el1'-il'1t\'hfl11LW1t'tl1L'UL~tl'I..ILW1:::'U1'1Jel-3Lfi1':i-3fl1'lL€l-31~m1~~~Lat1nni1W • 
~ - ~d G a l VllJ'U'U1~fl11lJ'1-3 30-50 ~lJ. YllJrrl111LL -tl-31.L 'l-32.11 u~Hl 

V ~- V 

(4) 1tifl1'rui\n r 
V 

L~tlL~~tllJ'Vl'1lltli;'lnL~mJ~e)cJLLiA'1 '1~1.H\rth~AOJi11'W~1'JL ~e) L~fla1 UJL\l~ruL~'U 1~ 1~~ l~LJ , \J , , _, 

II Q.I Q U II ~ :; O SI '1 ... 91 II ~ '1 .. ~ -., .J ci 11 ,::;t a 
rnir.1"12.Jtl EJa~rltlnLflmnu~ruu.a::-::"1flfll.J'U1 '-il1 nuuu1na1 U.Ja-3'\Jan YfieJll'Vl~ u.i'Vlafl'VIL~·n.12Jbil nu.1;1:::~nEJ ~ ~w1 

'I , ., " ~ \J 

tl'Unaiwlbm ~ein t ~LL i.iu L ~el'U0-1t1~fi 11in Lfl'U"11eln'l:w1um:::L 'neJ'IJ,l1bal.J ue1mnni1'l:::vrh~ 01'l'llan 'hif€h..1 " . 

~'U'l-1~tl u.i1~ L ~1,1:::v,1 L 'U'U m-s'l.l~f, '!Jl'Y''i ;,vJn fl"l'U~ f)'U ltl~-rn L ~atla~titi n1-s n ~L 'i!1~W~Yi1vl:::nei'U~ti~ 1 ntl ') tJ ti 
I ., 

1~m 1-&'V1ru11J.e.Jfl'U'1 nu~ L 1ru"!ltl'U~'.'IU'UBf1"1JeN-O'\JU'\J 1~ 
., 'U ' 

(5) n1'SAu.ai°m;1 l " , .. 

i Lfl'S-3n11,1:::is~v1LL"i'n~1n~1 UJ~'l.lan 1-rl i.1L,1~ruL~u 1~ 1~;le1vLa1Jt1 L~E.101':itlam~EJ~u. ':in 
·,· v \J ., v " if 

,1~iin1·il itl,ail1 L"1l.Jt> l'l EJa n1i~1"UTt'!ILLa::n1-:;tl'1 n-dal.J LL ~1Jvi1nY1-u'l1~iiw'.tltJ'1n Hi;i1a um'l l~iJm ti~~{~ 

r1':i11 m':i~LLl;lfn~1,1~i11 u,1unrJ.1~iib.i',1~a1111'lm~h.J L\;l 1~Le:i~ 
'U 

-,;. (6) ':i::a::na1A1LiJ,.,.1m -.: 

)*· m-s~-u-w,i::th L uu11·111t1i-i LL~'li1~tlLL -sn'tl eJ-it11-sV11L 'Vli'.i8-3 t~a,i:{l -H,::EJ::: L 1a1~-iLL~ L~ ~c111 

v1~11tl"n,1'Uil~iuav101'ltl;nLLvia ::i1 ('1.l'l::111ru 6 L~el'IJ) LtlEJ'1tL~11t'\J'lb-iq~~'\Ji~LLviL~8'\J'VUl~il1fl11'-il~ il~ 
1 V i V ' I' 

~~'EIU'W'Ji'l~n1EJ1J'l.leN'VJfltl (~1~11~ 1) , 

~ • ., 82/106 w,~'il1u1umJ1 _____ .... , ...... . ,. 
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iJ . i'I n:w. ii.fl. UHL 'W.fl. ii.ti. O.R. ".R. n.t1. fl.fl . Yi.ti. .i.l'l. 

1. d1'i1v«-uv1 i--

2. L.i;tJlJ~'iJyjL ~tlf\1'lUMli1\I bi' 
" - ----

3. L,l~'-JlJ fl'11 bi'/tl'4\J1of1a°1 bj'~":: 

~1LiJun1-stlan 
" 

4. ~nvaau~aza~tj~a1-u~Aaz~ . - i+---

q~m~ ~~~ i:l'U ~u~~,b~ ~u " LUI~ 
.,; . ., .. .. d 11 ... ., ... , . ., 
tll/1 . tJ'iiffl w v a wu LEIU11LUEJ'i-3 r1auiaui1tJ'YI ~?nfl (2556) 

5) .:iu,J-s:::lJ1tufi11i:ti1cJL\Jn1':i~\l'W~'Uvhnnn1':iV11b'VlihN1.1.-i 
'\I 

n1-s~~~n~tJtl-s:::111u.wi1 L-u'31cJ 1 um1~u~i'Uvi'11nm·ri1L 'Vlilo~ thi:::111ruri11 -ff ,i1cJ L -Ou~~'U H 

t.h:anru 38,000 t.nvvl ~ 1YIEJ~~m:n 1~e)1'1B~r111i;.i1EJ L'UnT~~'lnjL'Vliit1-:i~t-hu111'tl,N\J~~'Vl ~-uiUJ'U~L'VlEJ 

<u.ri~fl~m) -.S1nt1 u.u~Lt1-utii1 t-u-;i1EJvr~ii 

- ri11 i~1EJ 1 i.!mJ'l.1~'1.Jam'V'l~'U~ 13,000 1.nvi/l~ 

- rh 1-ff'11cl t 'Wf111~Ylll!1na1 uiua:::-w•lff1"1J~'U 3,500 'U1'Y1/l"i • 
rhti~1al'!Jm"Jt.l~nvi''Ub! 

. \I 
500 u1w'l-:i 

f'11L -ff-.j1EJ 1-um-sth-s-:if n~ni-u w~acl~'ltEJtL 1a1 10 ti . . 20,000 u1w'l"i 

- 1-h1a~~,Jmru lJJlt~'U'l 1,000 'U1'Ylll1 

G'11'Un1-s~Y1~-s-s~'l.Ju-s~111ruri11 i~1cJ 1 'Um-s~m".1,1,a :::tlf1.1i.J':i~M11Yii{'U~6!J11 L 'VlihM thtl.l7 ru 
" . ' 

ri11-E,hmi1a-:i~'U1i\h:::1nru 18,0t)G ·u1n/l~ 

.t u.r .; 0 .. • 

6) w.l'Uf)'lfflU-.; 'W'Ufl'110fl1'ffl1L\12Jil~LL 1 

m'lu½''Uth-:iM1Yii\rilifl1umr~cl1'1Jm'lvi1L mia~LL 'l "liiifl11i.iaeJflfli~ot1M1m4'uv11;121:::~um':i , ' ., ' . . 
vi1Liwt1~tuLLvia~1-n'.l 1t1a11m1:::iliEJWJ°fin~~1Lilun-ul.Wi~~1-n'.li-m (~-rs,-m 2 ~~ 1 i5.:i1tm 3) 'i . \I V . 

fl1'l~U\'J'li1~ii 1 (\)it 1-3) f11'S~'U~'1.f11'Wi'IJ~1-u•tb-3LL 'ln'1:::L3lltl1L ilufl1'lt.hm~u1m ti 
"' ,J . • \.I . . . 

wi01l1 num'llii1LV1ilt>-1V11-1~1\Jvifi\'1:::1'Utltlfl 'Wia1Jnuv11Lilu01.~tl~n~t,JUJ'U~L1·W''.14Ylliail~~1~'1 ,1.1.a::: 
l'I W ·• ti• . . . :II 

~~~~1LVliitl~'SB1J'nU'mn'Hn1'l':itclt 10 11. vt'IJmliVi1LVlila-:i'ltcl::: 50 11. '11flV!1~u1a101-sw::: 

1-~~l;;ivi1LV1iia-:i ~7'1-d'Yii"lLVl'UeJ (Buffer Zone 71~) u.m::fl'UV11'Ui.JU.":::~':it'U1m11 'S':llJn1'l~'U.~ 

J ,-i.:S'ir,-, 
fl~'\J1U .......... "' .. ,-" ..................... ........... . 
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~'U~tl-St~nru 58.25 b ffl"JL~tlf;n 'Ui:iLl1'171UJ1'11nW'U61JJVit.JancJclL~lJ ~11111\J 1lJVlcl'1~'U~'\'itJ,}1flfl11i111'1 
! : ~ , " \J 

mabiuvi'tR-s~n1-s 
., I I • .... 1,/ .., t,, I 

f111W'U'W'ti1~vi 2 {l)vi 4-6) fl1'SYl'Um 'U•th-:ii1.;i:::\111L U'Ur.11,Jan~'U hJ<LJ'UU'U 1vivh.rvic.hunl'H17 
'II 'II ~ 

LviiiB-:i ~1:::111'Um1lJ~-:itl'S:::lJ1ru 360-320 lJ.( -svin .) LLc'l:::~uvl'l imw~'U 1 'SllJ~'U~tJ'S:::lJ1ru 39. 7 s 1 'i l~EJ"lliJ~ 

W'UWJ'1:::L~e) n'11flW'UWJ~iirJ~j1fl'Wrnvi lJJm 'W'!i':1-:J~ 1 1J1Uc'lfl 
, " I ,, 

Sitl' • t s, II t, • 

n,'lth.iw1i·Hvi 3 (,)vi 7-10) m-svhJvtlu-d·Hu'1:::~1Lih.1m'Suc'ln(;l'UUJ-uuuul~vi~1um'SV11 
" 'II ' 'II 

L'Vli'hi-:i ~'S:::~'Ufl11lJ\1'1tb:::111ru 12C -280 lJ.('SVln.) ~'UviLn-um:mi.Jf\e)n~iJ ~iJ~Ln'UmNLd 1 'HL2-i~'U '111Jf1-:11'U 

U1'UWf1fl'U-:11'U LLa:::h-unui'~~w~~j"' ';j "J;,Jfl1j~'U~~'IJ~,J';i:::ll1ru 31.251 ~ 1~fJ'1!U~iu~l1-i1:::L~tlf1-illfl~'4~lJ 
I I _-• t,, I 1,/ > I 

viihi(;l'S1flT~1a~l~m'U'li'Nvi 1 lJ1i.JanY1fa11vf-:i1,1LLa~'U12Jvh.Jan111:unTsW'U'vl-d1'1vi~1'U1111,XL'1~ruL~u1~~mi 
•i : 'U ,, \J 'II '&I '\I 

La11ei LLa:::vt1m1~'UYh.J~L1 ru'l111L·v1i'h:i~ 1fl-s.:im1 l1,1vtlf1.Jat11Yl'U8\J'll1JL viila.:i'Uei.:i 1r1·NnT~ 1 iil'1 n-rJru:::tJaa Ji' EJ 
" , f ' : • • 

:u~1JLV1iia~lr11.:inTlihh:::1nru 23 L~ <at.Iii 4) t-if~'U'l.h:::111wt'IJn11wftl'IJ1tl'j:::lJ1ru 414,000 'U1Vl L'U~TU 

'1Je),nJei111n~~ nm.1'11u1u s ua 'Vl1fl11~u~l~fl'llf'lJ'1i17'W"aauue:i 1 iii'1 n-rJru:::'llaa~.nmh,,-,f 'IJ 1 ~-s1~~11 i 
i.J1~Lfl'!ftlm1Ln~~ ~'Uvitit1ifl~::nau1111i.h:::1nru 4.251~ 1-n~tJth:::1m1.1t'Un11w'vlli.t1~1u1,.i 76,500 tJ1Yl 

: ., 

-:iui.J':i::mru 
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(Ua'Vl) 

1 
~,ds., O Cit 

'Y1U'VlL1'Un1'i'Vl1L\11Jcl-:i 10 lJ. 

. z ., £. ., ~- -L'IIU -:i1ti1 an 11::nen t1Bei'111~ EJ2bni \U\::,tuun 

'W~a11/-3v.,if'la>J~'U LW ~cu1us.Jn 1-:ii!lmfl':i-:itn':i . ~ 

vh11-sru1~" n1-s~u...n u,u~11tla n-KufuY'!!uvi 1vi 
11 " • 

LLa1iia.i'!i1m'!i-sa~v11ea-:i a1111,t1l~~11~ L ~1 " . 

LUl::L'1~(\!LR'ULM Lflft Lviail1w~i~nft1UJ1L tlu 

w~m\'nl'IJfl1~fia'ltl 

;J " ' 0 .., ,-nnru ir1 u 'il 1 tw1 . . 
1.11U.ttl tl6Uff~1tlciU 

/ . 
V o ~ 84/106 'lU'l€1~~1'\.rl'.JWU7 .. ........... ... .. . 

j ~~'".;..._ 
a-lu,l.J...................................... ........... ......... .... a-:iu1l.J .......... ~ .. ~~ .................................. . 

<u1E.11V1m f11l.JN1~"1) ·- . . . <mE.1na1 l.JM'tl~) 

~'ti1'U1'1a-lU111'1Jtl-:iwm-1Ua11J,l1f)fl 1 .. 11EJ.Lfl;1R a Fl\ ,:I ~1':i~~f)1';j mm, Ltl ;j ~ L~'U Le'U~Li.if.lt-:i 
.. • . ' ENGH\J~ ~ - ., ' • V 

~ .. 3 _ '\ _ Sl cor\lSUL TANTS co .. LTD. flcl'U'lfaLL~'UVl ~,n: 
')'\JVI ........•...•..•.••••••.•.•.•.•.•.•.•.. ··•······· u .. t, s-/ I 'I, I "S- -,cl. 
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....,_ 
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tl111ffl 2 (~8) 

' I 

tlvl 
I 

~11.l.'lllil-:i 

2 
~c, ... 0 .e, 

YnJY1L1'Uf11WllL'VllJtJ-:)j::;c)::; 50 :1. , '11fll,l.'.Jl 
. .. 
a1mu 

3 ~tJ~~hH'i ih nn lJ n 1 ·nhL i.,ifo~~ 1tJYil'l 

L'l,1UtJ (Buffer Zone 71'l) {uvitJ~nru~u 
• ~ .. z m., 

Yl1U\JLL'1Z~'iZtl1tl'U1 'l1lJM~tlVl '\fiHitJ .. 
au-i 

4 ~uvliuu'U 1"1 V11.:i~ 1ui1fllv1~1ur.? nii ehu 

n1'n-i11. V1i1€J-1~'i::~u r11111'1.:i ' 360-340 
" 

.f vi'l" ... lJ.('iYln.) u.a::vnm '11'1DUBU'l 

5 ~uiliuuu1111Y11-:ilhulil'llil::1uaanvi~11J 

fl1 'ivi1L'VllJ u-:ivh::iuf'l11lJ,H 340-330 ., 
1J.(':iY1n.) u.~::iuvi'Li'1vEJ~'Ll1 

6 ~u;1f vuu 1~vi1~fl1'U~l'l91::1u~~n~r-l·1u 

n1'i'Vi1L'\lllJtl~Yh::~Url11lJ~-:i 1330-320 

lJ.('SYlfl.) 

7 ,uvifuuu1flYl1~ft1Ufll'l9\::1USan~~1U 

n1'i'Vi1L t-1ih1~vb::iuf'l111.1~.:i 320-310 

lJ.( 'iYlnJ 

1'; , j i , ;; t1 J \!"tl i I I\>) , 

~~ ~ ·:!.l f1 'fif.llJ?fflifliU 

t.iJtJS11UtJ1Jn1fl 1 

~ _; 
'Yi'U'Yl 

Ch) 

20 

25 

19 

18.2 

5 

2.5 

2.5 

-:iutJj:;mru 
~'LI~ 

('U1'V1) 

1 iitJ€llJ1iihY(;)'i1 fl,'i'H:J1;JmEJ~~u.a:: L '1~ ruL~u t(;) . " ., 760,000 

1~6imtJan W{tJ11J-:iV.'11rlfllJ~U L'l!1J 'Vlty1LLt.Jfl ., . 
'i'llJJ~~LLa~ubi'~i.Jan1itum'i~tml.1J'lb~~~11J111 

" " " 
1'1L'1~qJL~tJL(;)~tJtjL~lJtl 

1 'UW'U€1.u~iiel(;)'i1 flljje)\;Jmmm1.a:: L '1~ ruL~U L(;) 
' " ., 950,000 

Hi~mtlan wfa11i.:ivli:ir1a11~u L'H'U V1ru1u.t.Jn ., . .. 
'i,11J~u.a~ubi'~tl~nlit'Un1~~uti1.:i~~11J111 

tiL~~ty~u1'1aia~u,11a 

1 iwu.i!.~~jj,a'(;)'i1 fl 1'i'itl~?l 1m~.:iLLa:: L ,l~M~tl L(;) . " ., 722,000 

" 1~~lJ1Uflfl WfalJ~-lil'tlfH'!lJ~U L'l!'U V1'1J11J.tJn " . .. 
'i,11i-:i~u.a~uw~uan1itun~tmltni1.:i~~11J111 ., ., ., 

ti.1L'1~tyL~tJL91~tltjl.8lJEl 

1 -nwuifuiviiielil'i1n1'i'icJ~v11v'1-:iu.~::L ,i~tui~u 1v1 . ., .. 693,500 

1~~hntlan wfa11i-ivh1r1a11~1J L"li'U 'VIW1LLt.ln " . .. 
11lJ.X-:i111u."i;1ub!viiJ~n 1"11un~uwlv.u,~vi~1w1 

V V V 

LiiL'1~ru~u1.i~aaL'1lJc) .. " 
1-n~u~~5lD(;l'S1nwrn11.i1u~-:iLLa::L'1~t\lL~h1'l\;l 95,000 .. 

' 1\j)~lJ1U'JO vt~cllJli-:iV.'llrl')i.l~U L'HU '\ll(Y1U.t:ifl 

':i1lJ-X~\;\U."cii'uwvitl~n11lum':i~'Llvflm1-:iii~1'UlJ1 
V V V 

Li1L'1~tyL~u~fit1~L'1lJa 

L'ttW'Ll~fiiia9l'S1fl1i'S8'1P11tl~~LLi'l::L'1~tyL'1U1PI 95,000 ' 
., 

1~~lJ1U'JO v.{ai.1li~v.'llf'l'llJfiU L,iu '\ll(Y1LLt:ln 
:; ., iw.. ;tu; ~uwl . .. ' 'S1lJVl-:)PlLLi'IPlU \llmlfl ~ :Utl1 · .. ~"11J111 

V ~ ~ 

1~L,J~UJL~tJL\;l~c)fll.'1lJ8 
~ V 

' 

' ~ O V 85/1Q6 . 'S\J'iv-:i,11m1.min ........... -U- ... . 
.. J ✓'t-r, 

. I\ », )-l--l ,,,.. 
"1-:IU11J...................................................... · 
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7. 

I 

7... 

c.. 

8 

9 

10 

lJ.('i'Ylf'I .) 

~u~~uuu1~V11--1~1\1~~~~1uaan~~1u 

n1'Svi1L i.,ihi.:i~,~~\Jfl1111'1.:i 300-290 
" 

lJ .('i'Vlf'i .) 

~u~iuuu1v1V11.:i~1u~l'!v1t1'U,rnnv\~1u 

fl1'Sli1Ll1iiti--1~'S~fl\Jfl11l.Ji'l.:i 260 :U.('S'Vlf'i.) 
V ' 

~~Lnuna.:iLtlficJn~u i~iiLn~ntl.:iLL~ h~ 
u.lfuJ z:;,un.:i1u "U1uwnr1,m-u h --:id1u1~ri 

. . 
-s ::Luvi Lrn~tJ~i.H1mw'l!mi.,ii-a.:i* 1~w1-ff 

.:iutl'S~111ru1um-sviuaamw'ill-lrniit1,:i 23 ,, " .. 

l~ LU'UL~u 414,000 u1vt lu,h1,4iiu.:itiein 

"~ntlu,i1u11J 5 i.fo tl~uam'1'1ltl'Utia1l1 

B!:.11 u"n'l!lru::v\tlmlvlJl!:.IU.'1:: 1 m -ff,J-s:: L!:.l'!!U ,, 

n\J'S11Y!)"S 1'Uf11'Slf1'\!IVl'i Lv'IEJ 1 ,ff,:i,rJ ) ::1J1ru lu 

. m,~u~titiini;i::m:i'U s 'I.iv ~v-~·rn.J 4.25 " . 

\cj Ltlui1'U'l\JL1U 76,500 U1l'I 

JI .. 
WU'Vl 

3.5 

3.5 

21.75 

;1u, :· UM w .o s wu m,~ ,,tMRl""utf i"J,r,, (2556) 

• thli,iwlun-m.Jwzrn-rMpmtiifM ·1s,ooo tn,,Jl-i 

1~ : ji; ml J U\l I I l'1'1 . . 
~ 1 11:. L11 troircrY1ifl'titA 

a.,u,11 ..... .......... ... .. ....... ..... .. .. :························ 

(\J1'VI) 

1iwui1~~ii~i;i11n1,,a~~11:.1a.:iuat . " 133,000 

L'1~ruL&1t1 hi 1~~h.J7'\.Jl;'ln vi{Blli.:i-w'l!Fl l;'l lJ ~\I L '1l'W 
" "1 · .. 

'vHU1LLc.ln 'i1lJi,l vlLLi;'l ~Ul lTv\tll;'l n 1-rlum1~m,lj 
" "' "' \J 

1u,b.:i~~1'Ul.J11 \1L '1~ruL~\J 1v1~ El~ L'111B ., " 
1 iu w -u t1 ii~ iii v1-s 1 n 11-sti\11i;i11:.1 a-1 u" :: . " 133,000. 

L,!~qJL~tit~1ft;i111tl~n Y1iti1n~.:ivh!flfl1l~U L'!l'U 

i.,ru1ue.Jn 'S')1Ji.:il>lU'1~U1lJ~tlnnl-rlum-s~'IJ'W 
Ill 'U \J \J 

11.J'!l1.:iv\~1w.n 1 ~ L ~~ruL~tJ 1vi~uci Li:!l-.1 v 
., " 

LiWu~1ii~U8~'i1fl1'S'itlflv'11!:.l~~LLa:: 826,500 

L,l~fl1Lil'U1lil u;\'~111tk1n Y1{tl1J~.:iffl1F1'11J~'U L ,Ju -~ " . 
\1W1LL~fl 'S1l.J~~flLLa;\'uWvitlanlnum~'\JW 

_, V V " 

~ . ., 86/106 
~'IJ~e-1~1u,u-.ru1 ..... - ····-······ 

"',..~ ,.,.i'i.( ... 
fl-31J1lJ ...... ... ..... .......... ··········-·-··············· 

(\11U1YIU1 l'\1lJru'l-i~) I;;; . ,~ (tnun~, 11rul'tf~) 

~iia1-u,'.!M'Ul1J'!lu-l'l-ll-l~U~bu~1n,i i.11far1. l'lu,lat.lrA,ilrrG~INE~ · 1'i m1~~,im1 u~,;'YI Ltl ti ii Liiu Lau~Luti~., 

~ ~ .. () _ \ _ ~ 1' CONSULTANTS CO.,LT::l. f'lt1U<o~u.v1uvi iin~ 
')W ......... ........ ............. . . ·................ . 7,<; ;,,. ('- <; .;\, 

1'uYi.... .. . . 
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2. 

e!cim.h:::V11uum'1:::~e:i~ ~ne:i~Vlu~u-wtu~'11 nnT'ivi1 L vi~e:i~ Ld L ~m ~u~1.Jtl':i:::lJ1 ru 1 'Um'i 
" I' . , " .• -· 

~1l um1'U~'U~~'U~~1f)fn)vi1L )d bl'1:::~.fl1'WLL1~~e)l.J 1 tJL6ll~'\.b:::vnuuJ; (;l'\l.JtJBm1'U~"j :;: ~ 1 n '½ 

U.CJ'IJ~1um1~uw~u~,11nm1vh ~- l . LL~ n1t-,uviL U'lJLim.J L'lltl1:::ne.1uf1'.1'H ~tJtte:iu11cJ~1um11 Lf-l11:::~ 
I " : t -• t, ) • 

~am:rnua.:iU.'l(,)ae:JlJ EIA L~fJ"LLt.11(;., n11-sivin11L~'lJfle)~~u~~i1 . 

) "' ~ ""' ' [1i., . ' 
1 n11~flLnt1L-1una.:i'f!'U ::.l · . _ ., 

( 1) L ~1'1.le)-::11fr~-1m1~~(,l e)-:;j~~?l'S"i L~'U~U'\J1:::lJ1ru(,11lJ'11lJ1'U 1 t.1--d1-::1L1a1~ f11'WU~ 1 'ULLCJ1.Jf11 )~iJ'l'l 
tJ I · . I. I " 

vh.ivi'1'lfl01':i"11L ~~eHLL ~ L thJ 1 \J~ 111L~e)'\.J 1 'lllJ1(,l "jfl1'){Je),:jf)i.JLL~~LLm~uru~1~-m 1~~mJ°LJ':i:::f)el'U f)1''a L ~'Utlel'U 
I w .· 

'l18~1'U EIA 'fie.l./1Lfl1./ln1) 

(2) '11'U11.JL~'I.Jv1U1L-ffp_9ei~VJ1J'1:::~v1-;,i1n«'Uffif-l1,mT:i LvtcJLLCJlJn1-Svi1L\.1iiel~L'U~1~1:::cJ:::L1a1 10 n 
~:::i'ii;i1H,11E] L'Un11~'U~~'Uvivichtio:1':i'Y11L"v1iie:J~~'Uvitl1::::u1ru 129.25 1 ci . LU'UL~m.l1:::1J1ru 4,911,500 U1'\i1 

~'U~~lJ'Vi'tllJL'VliieJ-lafl 231-i L'U'ULi ~-J':i:::111ru 414,000 UTVI u.a:::~'UW~'Uvitie1~n~~f)€)'1.J 4.25 1i LU'Ul~ 'U 
" , , " H' 

tl1::1J1w 76,500 u1V1 111Jiuvi'lli;~S1~'U~i.:i\-111~ 156.5 H Ltl'U(~utl1::111ru 5,402,000 u1V1 m1u~V11~ 

08'3YIUMna11li1::SEJt'IJn11~1W'tlB~W::fl111Jfl111J1a'i!'Ua1Ji'IJfi~ij\h::'1!1'ff'U~Ltl'U'Uflfl'1.fl1EJUtlflL'U11J1'S11l ' ,, " .• . 
~vlt11'mtl-l'Vl'U~-'.lfl~11 L~tl 1 ~Lf1~fl•}1U~Vl1':i~~fl1':ifltl.:!'Vl'Uel~1.:! L tli.:i 1?11,l.'1~?11lJ1':iCl°J1 L tJ1 m ~Lfivl'U':i::: L~"O'U , , 

a~ai;iua~LiJ'IJn'l'l:ll " . 
(3) 1~LiJvl'IJWif>'U1f'l11 1~ei1-B'-8t1tJf'lf'la,,,~eil~tJf'1f'la ~12..1iie"7oau«s~'Vl1'W'U~) uadHfar11111 w , , V 

1 u1-3wu11 "nc1.:iV1u~u~if uvi'11n fl1'1-vi1 L l-1iiti-:i u -s " vi~eJ?'I 111\-1a mnruivln111i1~a1\-1 m111~'U ~1uua~ m1 
, ~ . • Q 

L \.1ij,Hu. i f)1'Vl'Uli!L vh:i \ 'ULl)'U'Vlanij u L '1Jfl1':itJ~\.11)L~'IJf1tl-3VJ'ULLa~11v-:i1'iJ~at111,h L il'U./11'U t \1Vl'U1fl-:J1'Uvi 

' .,, ., 
Lflll7il&m".i1tl 

( 4) 1 ~u1L1u-:irn.l1~t11WL -if·1ne1-:i'Vl'U 1 'I.JL~ien.Ju. ·m'Vla-3,nn 1~f'Ue~cy1(,1\J1::'Vl11.Ju ~1 ua:::~11. ii'lm1':i 

Y1ntJ,T-3u..t\lLL':ifl"1\J0-3i'Ua~muu,~vnuir?'l1 V11mi11J11.JL~'U'WL-nt1-:iYia~am':i~11.ilu.:i1'1.J\,111lUJJ'I.Jfl11~ulj~'Uvi , . . 
lil'\flflmflLwl~LL~v\n'm'Uf\ 11l'ULLi\ilw--Uffi8u..lat'U'NL1i\1 tm;lil1"Ulra'f.le!TIL~'U~\J'lht:1J1WLYhJ~lJt~a.~,m 

2) n1-su~1·n~ns~vt'IJ . 

(1) L~1'!1€l~ tt'l1'3fl11'1~~eMti1L~u-;,i1nna.:i'Vlu L'I.JuqiiiG'U1f'l1':i1!11 iv11L U-u m':i~'U~~'U~(,11~ 

UJJU-31'1Jm':i~'Ulj~u-vhn nm1-vi1L~iia-i u. ~ L tlu11 ~tJ,,,~m1a"!i·N1. 1 a1 n1vtu~L tlu 1.it1u bu. 'U'U'\111 cJ fn';iu'4 'Y 1 \,) 
.., ' ,,.,, 0&., 

,h::m'IJ\J~) . H1-31f1Jfl"l'\HllM! . . 
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' <" . ., "" ... f mutfflilMi itYNA a1flt1 'llili112Jty 

1 11th Bombax anceps Pierre BOMBACACEAE 

2 in Tectona grandis Linn. f. VERBENACEAE 
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. ' I 

L 1'Uf11'Wi1L ,-We)~ L ~ {rfil'i1iJ. \'11.a1Fltl'Ufl~~ L Vian Vl~81'1fl~Lm.J1~'111 L yj8~?1,:j'tJ£ltJL"tl~~LW 1 
;;. , \ 

- 1~ifllii1tl1e11.1.a~~J ~aL~EJ1nu Ll"l'i~m'i ~i~ri vi111ma'lltl'l~Y11u~~':i dle1~ 'i~cJ~L1a:n1':il'i1 

. L Vl~tl~ LLa~~i'tJSjfi'ije)tJ l1'U~L1'1J~1\J'WU1'W'UmPl~~fl1) \-1~8U~L 1ruvi'11111·rnw1J L WU 1~i1 Lt.I } ~ 
. 1.1.a1La1-..irit1~Ltl1>1fl~'.'l11LVliie>.:i1u•tb.:i~cJ1i.l 

- ~ ~vi 1'\J 1 m~ltl'UJi' El 1 \1'i~1-!l'lU'U'l'iYI f1Lb'1t'U1 cl ,l1f1 fl Pl11l.l L ~1 'l(l\J ~ L'rnm,'tJYl1-:J'!J'IJ ~~LL ~f1tl'Uelel fWf 
j. ' ! . 1\1 

Y11-:ivim~vii.nma'tl 1 os 1 uu~nruvn-11.1.f!n 1.1.a:::u~L 1cunuurit1u5~'Vl1~L ii1-m:in tri,-~m-s 1,itlL~ii 
-:itcJt~h:i~1ua:: 5Ci, 1.00 u.a~ 200 l.l. . . j:; 
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3) "!iZtlZL'lil1R1Lihtn,"!ii 
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4) ~Wi'lfl'Uil\J .I 
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1.1,~\N 1t.i~~ n11 n ei -:i "l'ULel1 ·1~1.:i~'\Jfl 1cw LL a ~n v-:i"lt.1W'U~'W'\.IV1~1 n n1-sY11 L V11Je1-:i LL,. 

1) i~et'lh::a~r1 , 
L vh:i 1v:iii~~1u'.ii1'U1w~u 1 uneN'Vlu., L -weNY'le)(;)e)ff"l1-J11 til ~ un'1rrr~1Jv11-:i 1 . . 

2) "tleJ'LIL'tlgiLLa::n1'3t)1Lihi•nu 
I' 

f11'V('\J\j) 1 mA':i-:) n1'~'U1L}u-:i1.nJ1::lJ1UJL 'U1 nel-:JYIU 1 iJL~e)'UU.)ff\l!~-:1'11f11Ji'~'Utn.JUJ11i1\J1~Vl1'Ui.J~':i u.a:: 
. ~ "I \ .., 

~1L i1iJn11Y1ntl~~u.~tl LL 1 fl'1'U~-:ii'Uc1~ e:i1 mh~Vl1'U'Ugi 1L ~cl L U'U fl1-SL~1 ':i~1~ '1'Ui11'W'UeNtl 1~'ll1'1liJ~ m '1'1t 1~{\J 
"I ' , ' 

C.Jl;\ m::'YIU'11fl 1fl'i-m1 ':i Lrn~~u~.«uv\~11 nm·rVJ1L v,i'iei-:iu. ~ 11t1a~ LBei~i~'11 u~1mm1u ~-:i~1':i1~~ 1 
" 

1i1111-1~ 1 i:11tl-:it11.h~1J1ru'Ue:i-:int1-:iV.1u 
, : • • 1.1! • 

-
tl mwt1ui.lh«.i::1~~'tlm'ii (t11'YI) nv~viu~uvH~u~~1nm':ivi1Lvi~v-ud (mvi) • • • V 

·,-i-

1 100,000 j' 503,500 

2 100,000 760,000 

3 100,000 950,000 
.. ·. 

4 100,000 722,000 

5 100,000 693,500 

6 100,000 95,000 

7 100,000 , 95,000 
-

8 100,000 133,000 
-

9 100,000 133,000 

10 100,000 1,317,000* 

,111 1,000,000 5,402,000 

'1, : m1m w v e 1.8v ~lUt/1-1 f'Wti'Mlllltm 4-Jt»J (2556) 

mJWlH'J : * nuFi,RurJ'!u,»ii,N 23 Zi Fi,iu,t,Ja,tn,,::neu 425 Zi ua~lhumm,miie.Jl1.Mf,imv11,Nmm10,,iia.J 

3) ':i::a::ninA1Lil'Un 1 

1n~D~ib-:i81mJ~:::vnuv(;'l-:i 
' 

4) eJi''UUA'tfel'U 
V 

, · , · ·• ·lt1•n\-U~1'U,l1f1~ 1. 11E.J.Lrl.fltl'I.J'1~~fl"UiJ . . . 
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822,000 

793,500 

195,000 

195,000 

233,000 

233,000 

1,417,000 

6,40i,ooo 


