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Mll'Vl'J"lV t'Viti~~ffl'ttmrnnfftY~l~ 1h~Y11ll1J~rn'l'\Jli 32145/16051 iim~ 10 iJ t!mi~u~1uli 2 numvu 
'JI I I 'JI 

2556 tm~iYum~1uVi 1 nuvwu 2566 ~~fl1VlHi~m"J"~11um1u'\Jti~ im ~fll'J"Utll~nti itttn\PlvHHl'J"~'Vl'lJ~ti 

~~u 1\91'1'ti:umvutin '1~ ~~Ju 'Vll~ if1Hfll"J"~~~ti~ug'lJ1i~1:um~rnnif ti~nu1m~ufi'1'\Jvmm~'Vl'lJ 
~~111\91'1'ti:u ut'l~fll'j ~\Plm:u~ n~nt1'lJflrumV1~~111\91'1't1:u i \Plu:uvrn-rnivi tt'lJ1'JJ'Vl '1:u~~ 1~u '11rnuuruvl' . 
fltiucift'lu'Vlu~ 1i1n\9l ~~1~u'lJ1'JJ'Vl~mn11rn1~~1u~~111\91'1't1:u 1~u~11'\9lv11"J"1v~1wrnm"J"'!Jgllil~1:um~"J"m'J" 

if ti~ nmm~ufi'l 'U vH'lm ~ 'Vl 'lJ ~ ~U 1\91 '1't1 :U Ut'l~ fll 'J" ~\Pl~ 1:1.Jm 1~ fftl'lJf'.!tll fllVl ~ ~U 1\91'1'ti :U~~ fl ri11 I ffll tl~tl flnl 

Ut'l~'VIU1V~1ll~t~u1.,Yt1~ l~l'lJ'Vl'J"l'lJ'l~flflf ~ 
'J" lV~ 1W-lt'l flU U glliJ~ 1 :Um~ 'J" fll 'J" if ti~ nmm~ U fi'l 'U vH'l m~'Vl'lJ~ ~U 1\91'1'ti:u Ut'l~flU ~\Pl~ 1 :U 

~'J"1~fftl'lJf.Jtufl1Vl~ ~111\91'1't1:u i m ~fll'J"v11m i'.itJ~td Mll 'Q~ l:Yl'Vi m "J" :U'lfU\PlM um 1 v 1'ftt1"Q ~ l:Yl'Vi m "J" :u riv n~ 1~ 

u "J"~ 'Vl1utl'~ "J"m '\J~ 32145116051 '\Jti~'lJ1'JJ'Vl mi'.ivu1"J"lfft'l ~ln\91 11'\9lv11~1:um~rnnifv~nu1m~ufi'1'U 
~ g) ~ .d g) do i o., i 

vmm~Yl'lJl:Y ~u 1\Plt'lti:U ut'l ~ m~ 'J" fll "J" ~\Pl~ 1:u~ n~ nvrnm m~Yl'lJ mu 1\91 t'lti :UYl fll'Vill \Pl \Pl vmu n~1u u urn v 
QI .<:::lo .d 91 QI ~ d QI d .c:::). 

Ut'l~UVlllmVlVlfn1i'jnJ'lf1~Ut'l~ff~U1\9lt'ltl:U ~1:U'Vimfft1Yl Ylff 1009.2/8104 t'lnll'Vl 23 ff~'Vilfl:U 2555 

1.2 'iltl~~A0t1~ lfl'Hfll'i hmif~A6\JU 

1.2.1 iltllt!~~~U~~6\JU1~6\10~ 1 fl'Hfll'i 
,., ' ' 

u"J" ~'Vl 1utl'~ "J" uut'l~utJnnntitjiuur-iuVit,JiJ'JJ"J"~rnrr m~"J"1ri1u 1 :50,000 '\Jti~nrnur-iuliYJm"J" 

rl1~'U'J1\9l L 7018 'j~11~~ 5043 I 11'1~5044 II i\9lut1tj"J"~'V111~t~llfll\91Ull1;~~ 643-644 ~~1lltitlfl tm~ 
l~llfll\9lllll1lltlll~ 1936-1938 l'VIUtl ~~;~titj'Vltj~ 11 ~l'lJt'lUtlYltl~ tlllfltlYltl~Uffll'llll 11~M1\91Q~'J"~~tf 

.Id '1' d mt1'lJmJ:uV1uY1'JJ"J"~mru 144-2-61 'j <iuYJ 1-1) 

mrn:uu 1flm.,Y1~~u ~ i m ~fll"J" mmrnt~ll'Vll~ i \Plum vu~ n~\911fll'JfltJ~fllt'l ;~~u ~1ni1 
11~M1\91Q~'J"~~t)' l~llY11~~1:UY11~'Vit'l1~'VimV!t'l'\J 11 lUY1N11'~M1\9l~ll~ fon 'J"~V~Yl l~ 24.5 nfot:U~'J" ~~~!Wfl 

,., ,., ' 

111~1~ 1~v1cii'iv~1:u'Vll~'Vit'l1~Mmmt'l'\J 1214 ~1uli11m"J"t111flt1Ylt1~unu'llu 'J"~V~'Vl 1~'!.Jnmru 15 nim:um 
,., 

1~v1cii'iv'1tJ~1:uY11~'Vit'l1~U~ll~ll'Vimvtt'l'\J 1245 nv~'Vl l~U'J"~mru 400 t:U~'J" li'Vl1~~u~nl~V\9luuu1wn 

'\J11i'.iv1.,Y1'1u'Vl1~1.,Y1 h~ hli1u 'lJl'JJYJ mi'.iv~n1"J"lfft'l ~ln\91 ~iu h~ i:i.Ji1u'1'JJY11~~~1uvvnu"J"~mru 500 
91 • " ' ,, " 

l:U~'J" ~~~~VJuli'JJ"J" ~'Vl ll!Um 'J" 1m ~V~ Y11~~1ni111~M1\9l~~l'\J~VJulii m ~fll'J""l 'J"~V~Yl l~'l'l~iYu 41 nim:u~'J" 

<iu~ 1-1) 
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1.2.2 
.qq 0 ~ 

1fifll'i'Ylll'ttlltl'l 

m1'1'i1n·djll.:iuHh-1~\llm11mrn•1rw~i1um1t1 t~ll~ll1m11nn:J.Jnllffr1.:i 1~t11n1111ill.:i11TU ll1'1ll~ 

tll~ 1 m 'lf111"1 f1111~u11tl'11111ill'l'1~~11i1u mrn~\lllllu'IJ'IJ~'UU'U 1~ (Benching method) 1~t1mni~111n'IJ'U'1'1 
j/ I I I 

riwwrll:JJtl'IJ'llt11t1VluYi'l'i11111ill.:i1tJ1~t1rnu 11:JJ~m1nu1m1refo1:11 "11 "<itJYi 1-2) u111u.itiff1:11 "11 "'l'i1 

mlill.:iu~ i1ull\l1 m11 nn :JJ'lfi1~i1u m1t1 t~llll\ll tY111 nn" nll ffr 1.:i 1 ~t111~~11i1 u m1'\J t11t1m1:1Jn1'1.:i'Ull.:i11tl' 1 . . 
" .q " ~ 11) Q J' 1 :, 9J .c:!I \I\ ''1 'J) "' 'J) Bench U'11!~'U11'U1!11:1Jll'I 1U\l11:JJ'Vlfl'Vl1'1'1nfl1'lf fl11:JJff'IU\l1'1~'\J'U11'U1!11:JJll'I i:JJ 11ff'l!n'U 10 !:JJ\l11 fl11:1Jn11'1 

" " " 
'\Jll'IU~'1~~'Un1'1.:i1litl'llt1ni1 10 !:JJ\l11 fl11:JJ'lf'U11U1~'U'lJ'U1~ (Bench Slope) tJ1~mru 80 ll'lfll ~.:i 90 ll'lfll 

1~t1fl1'1J~:J.Jfl11:JJ'11~'lf'Ui]'~l1'1t1 (Overall slope) 'llll'll1U11111ill.:i 1:iJ1n'U n11 45 ll'lfll 

, ill<V "' 
fll'i 'lf1~Q'i~!UVI 

m1'1i'11l1Q1~1u~1~ll.:i1ui4'wim1111ill.:i tJ1~nllu~1t1 mni~fl'U'U m1i~ 1'1l~ l~lltJfomnw 
.I.,;.,. i'J) "1 "' 0 "' 'J)' o' 
W'U'VI i~tl 'lf1fl!1l1~1~'1J'IJ ig~rnfln (Hydraulic crawler drill) 'Vl1fl11!1l1~p~!'IJ~ 'IJ'U1~!ff'Uffl'Uf!!'Ut1n'11.:iirn1~ 
~ Q.I ct, I .d.'19) d ~ Q Q ct, lJ} 11) o' .c:!I .d Q.I CV 

3 'U1 1\l1Q1~!'1J~ff1'U'VI 'lf!ll'U Primer fill ~'U1~!'1J~'lf'U~ t~'Ul t:JJ\ll (Dynamite) '111llll:JJ'1'lf'U (Emulsion) U'1~ 

ufl'tJ1vM1 rl111fu Column Charge ii'~mrn:JJ 1:JJ1Ut1:JJ1'Ut\l11'Vlr-lff:J.Jtl11Tu~1Clf'1 (AN-FO) V\l111ff1'U 94 : 6 1~t1 

1i/G.I Q J. Q ICli Q .Q .a ~ d .:::It. 

nn 'lf1\l1Q1~1u~1'Vlll'll'UH'1\l1Urn'U~\llm11mrn'lf'U~11um1t1 t:J.Jll mmrn'llt11t1'Vl'U'Vlm11ru 

'J) "' 1 'J)d .I d 'J) d 0 ,,j "1 "' . . Ji "1.1 0 

11'U1!11:1Jll'I 11:JJW'U'Vl11'1Jn11'1Wll'Vlffl:JJ11fl'U1!fl1ll'l!1l1~U'IJ'IJ ig~rnfln (Hydrauhc crawler dnll) 'IJ'U rn'Vll'l l 'U 

llJ 9J 0 .Q Q Q QI Q 1 di 31 d .c:!I Q Q Q 

!~ 1l~~1!'U'Uf11rn'1\l1 \l11:JJ1UU'IJ'!Jf111!1l1~1~!'1J~ (Pattern) 1\llfl1~!'1J~ff1'U'VI 'lf!ll'U Primer fill ~'U1~!'1J~'lf'U~ " . 
1~m 1:JJ~ (Dynamite) 11~llVlJ'1'lf'U (Emulsion) 1rn~ufl'tJ1vh~1~.:i111~ri1.:i (Delay) rl111fu Column Charge ii' 

~t1ull:JJ 1mut1:JJ1u1\llrn r-itY:JJtl11Tu~1Clf'1 (AN-Fo) v\l111ri1u 94 : 61~t1J1m!n 
' ' fll'iU~'IU'i 

i1u '1 m1J~ H~ll11~111nm1'1'i1 1111ill.:i 1~t1mn~1u~~ij'IJ'U1~'Vlll!11:1J1~ mm1fl~1utJ1n 1:iJi1u 

rl1iuurn 1~ 11~'Vlt1llt1rl11~t1.:i 1~t1rnt1u~mrnn 1tJ'l'i1mrn~dllt1~ h.:i 1lii1u '\Jll'I u11:i'VI mlill.:i1in 1tr'1 1i1n~ . 
llU'Ullnt'IJ\ll~'U~tJ1~muu\l11 u1 nru V11.:i~1uVltrll1~1''Ullllmh.:illlln 11.JtJnmru 500 1:JJ\l11 

" 
fll'i1oU~11'Ufll'illl!'l1i'.itH 
11.lij m 1'1i'J1 i u nn'l'i11111ill.:i rrlt1.:iu~ij m1'1i'J1u ~wrn\l11:JJ1 ff'U'Vll.:i rl11~ t1.:i '1 u1'\J \l1 m lill.:iu ~ 

t~llilll.:i nu nn~.:i m ~ 111t1'\Jll'I ~'U '1~llll.:i~1n~~'U \ll l:JJ! ff'U'VI 1.:i'll'U ri .:irvi 1J u 1 ~ t111~u ~'Vl 1:J.Jtl1uu fl'U'U ~ nf .:i 

iwii1.:i~~1'U'lt:JJ'lf'U 1~t1'111'u~J1<tJn1'u t1m1'u 1u~ij~u\l1 n 

1.2.3 

rl'n'l:lru~m1H~~mnt1'1u1 m .:im11.J1~nllu~1t1'1f u~1il~'l'i1mlill.:i ~1~unll.:i11.J~lln~u Ull~ n 

\ll~nll'U ~l~Unll.:iu~ '1!1ui4'nflm1u rlTwn.:i1u lfl~ll.:i'li'.:i h.:i 1:iJi1u h.:iciill:JJ flrl'.:i1~uill1Q1~1u~ 1llu~u 
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1.3 
' ~ 

fll ':ifll!U'U fll ':i ~fl\91llJ\91':i11l'fft!Uf')W il l'Vl iY ·:it! 1fl t1'vlJ 'ffllJl':i ti 111i .:i 1 ~i.:ili 

m1~119,rnuflwu~iWi~u.n.n~1m11la.:inuuu~um'llNum~nu~.:iu1viaaii iflt1V11.:i 

u1'J:i'YI~ u1 flll11l ~lilfll':i \91':i 11l'fftJU!Hl ~':i 1m 1lJ'li'tilqJ'1 fll':i ugilll \91llJlJ1\91 ':i nnif v.:i fi'WIH'l~ll tfl 'll vrn m ~'YIU 

~ .:i111fl'1't!t1 \91llJ!~ti'U1'll'llti\llJ1\91':i fll':i~ fi111'Uf! 1 i' 'Vl~t!:1Jvf .:i1'ff'Ut!Utym11'1~fJU'ff':i':ifl i'Wm':iugilll \91'1tifl1l'U 

!'ff'Ut!ll'U~ll'U1'Yll.:Jllfii 'llll'1~fll!U 'U fll':i~t! 1u 

\91':i11l'fftJUfiJWill'Vl~ .:Jll1f!t1'tJlJ l'U~l'Uf')Will'Vltllfllfl'l'UU'j'j tllfllfl' n~ iutfftl'I m .:iJ'U 'ff~!VitJ'U lli'l~fiJWill'VlJl 
'Vl ~ v:1Jvf .:i 'ff1 u r-m fll':i \91':i111 iflt ill urn Viuu fiu lJl\91 ':i !l'U ~ fi111 'Uf! 1m~ r-m fll':i \91':i111ifl 'l u 'lf1.:i~ Nl'UlJ 1 \911:1J 

.c::i. .d. 9.1 .d 0 d 
lJl~rnl':i~fl~llJ~':i11l'fft!UfiJWill'Vl'ff'IU1fl'1tJlJ'Ylfl1'11'Ufl (~l':il.:J'YI 1-1) 

m19'vin111t1.:i iu m.:iu 1 li VI~ ill nll 111~ 1iflli 1':i w.:i 1 w:rn fll 'jug ill1~1 :1Jm~ ':i m ':i if v .:i ti 'U 

1m~11m 'llvrnm~'Ylu~ .:i111f!t1'v:1J 11'1~nn~fl~1:1J~':i111'fft!ufiJWill'Vl~.:iu1f!t1'v:1J 11'1'U1u 2 fl~ .:i1ll 1~vtl11'ffuv 
~vri1tl' n.:i1'U 'U ium mm~wm 'Yli''Vl t11m 1i':i ':i :1J'b'1~11"~~ .:i111f!t1'v:1J m lJfJ\91 "1'1'11 m ':i lJ~'U~l'Ulli'l~fll':i m llv.:i11 ~ 
11'1~'11U1tl.:Jl'U~!~tJ1'1i'tJ.:i ,~~1ll':iW l~tJ, u 

ri1111'UllN'U fll'j fl l!U 'U \I l'U ~fl~ llJ~ 'j 111 'fftJUfiJW il l'Vl ~.:JU 1fl t1' tJlJ 1 'U 'j~tJ~fl l!lJ 'U nw~h.:ill 

'Vl .fl. 2565 'llti.:i im .:im':iml'.iti.:iu~M'UfJ~'fflMmrn'b'iJflli'Wm1t1 1~VfJ\9l'ffl'l1mrnnti'ff~1.:i u':i ~'Yl l'UU~':im'll~ 

32145116051 'llv.:iu1'l:i'YI mllv.:i1i1':i 1fl'" 111fifl u'fff1.:itnu~1':i1.:i~ 1-2 
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I. 11 tu.fl Trrn lflltl 

hmnrJ1nrn 

~ 

4. !ltuilnnh 

5. Q"Uill't'HIUUJfJ'IJ0'1 

'll,~'lll'llU 

0 "' "' ll l 'U1'U 3 iYmu mi 

I . iJ1ulJ1 t1 \PN 

2. lH~ll'U,jl 'Ul'IJlfffl 

3. li'l 1:lJtt'U'IJ 'eN lflHfll'l 

0 "' "' ll l 'U1'U 3 iYm'U mi 

I . iJ1ulJ1t1\PN 

2. lH~ll'U,jl 'Ul'IJlfffl 

3. lH 1:lJtt'U'IJ'fl'l lfl'l'l fll 'l 

0 "' "' ll l 'U1'U I 'ffill'U fl'fl 

j,I a 31 ... 'I 
I . 'Ul'Ul'l'fl'U'll'l-J~'l'Ul'Uulllfl'l 

~~'l'fltjinrl'1ilit1'l~ijri 

~QQ 0 od.c!t 

~filfll'W'U1~1fl'U lll'U1'U 2 'ffill 'U fl'fl 

I . U'fl1Pi'f1~ ~ f1'fl'U'IJ'fl'l lf1Hf11'l 

2. tt'1vtvfUt1~ Cfi'1'WYifl~~1'W~n 

1t'it1'IM 

~rum'Wtl1M~u ~l'U1'U 1 m n il ~'fl 
I . tll'Ulfl1"1,jl 'UlJlllfl'l 
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- Total Suspended Particulates 

- PM-10 

- Leq. 24 hr 

- Lmax 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

- pH 

- Turbidity 

- Total Suspended Solids 

- Total Dissolved Solids 

- Total Hardness 

- Sulfate 

- Total· Iron 

- Lead 

- Cadmium 

- Arsenic 

2 ri f 'liu 1rlunm 3 

i'u~m~'fl'l iwih'l 

"' I fl 'fl 'U VH)'IHll fl lJ I rn ~ 

~'1lfllJ 
• d 

2 f1i''lill 1ilumn 3 

l'U~'fll~'eN iwlh'l 

"' lfl'fl'U'W(j'IHllfl lJ lnl~ 

~'11fllJ 

'W(j'l-JfllfllJ lnl~ 

~'1lfllJ 

2 ri f 'litl iu'lh.:it~'fl'U 
'W(j'l-JfllfllJ 11"1~ 

~'1lfllJ 

- ii1'1m'lmnh~ mun'IJ 1H'Wt1l'IJ1"1'Vl'fl'l 1 fl f 'l tu iu1~'fl'U 
t1iY'UoU'U Vif'IJi'lri'll'fl'IJ~1 uiY11im11it'IJt1ri lJfl'llf1lJ'IJ'fl'l't'Jf1U 

'Jil!'ll'U ~'fl tji nrl'1ili t1'l'i4'u ~ 1m'Im1 i 'U fll'l 
QI 0 31 j,I 

ll fl'Vl 1~ l'U 'IJ 'fl lJ '{!fl l'U.f111~ij'IJ.f11'W'IJ'fl'l'JilJ'll'U 

1h~f1'f)'IJ~1ll 'fll Q l'Wl'I 'fll;'W 'l llli~ f11'lfff1'1-Jl 

'Wq~mrn mrn~ 1nf1 f11'l\)''IJ1.jl1i m1 

~mp1 m11~'1Jll1t1~1t11 rn~mwh11~ 
Q 0 d Q .d~ j,I 

lf1fllllf1f11'l'Vlll'YllJ'fl'lll"1~ f1 llfl'l'llJ'Vl lf1ll1'1J'fl ~ 

1 ~ d 
lllfl flHfll'l ~'IJ~l'YI~ fll'l'l.Jlfllll'IJ lnl~ 

'ff.fl11~ 'Vll'lq''IJ.fl l 'W~~'IJ'fl'l'l.l 'l ~ 'll l 'll'U~l'IY1 
QI QI I I ..9_ 

lJ1rnm1 1n'l-J1 'fl t11'l~'fll'U 'fl '1~"1 'flfl m Q 

tl1 ~ 'V11uli~11l4'flii1''V11 1'1J iYmunmu 
m1~q''IJfll'W'fl'UllT ll'IJ'fl'l'JilJ'll'Wllij ~"1m~'Vl'IJ 

ll lf1 lf1Hf11'll1~ 'fl i:iJmh'li'l 
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~l'HH'l 1-1 (~tl) 

.. v 

' .. 
tnUJ(I 

6. tll'll'lO'UUHJl!i'I::: - 1i'l'l 'h~iimrn1111 -if1JmwvrurN1ufi-eii.mr1 - n-eiu1'1l'1Vi1.:i1ufi11 

mnnla0V1.fln Vi1.:i1u il'll'.lfll':ilgf1'lll'l'V1l-eil'l1rn:::fl1Hl':i11l itiHfll':i 

mn rnmY11.l-eil'l111m1vrnv 1~-ei1rlu m1 

~ i .r " :'1 " ~'l11ltll'lf1'l'el.:J 'lf111J'el.:J~'U U'1~1IJ'U'U-ell.J'1 

.l 0 Q.I _ r:;! d t 

'Yl'U ! 1'U ffl'l1'l1J11J ':i l'.J1Jl'¥11'.J1J ':i ~'1111.:Jfil ':i 

~i&u im.:im':i~'fl '11.l 
················-······ .............. ······-··· ...... ······--····-·--···-······- ·······-·-····-·-·-.. -·---· ........ ,_, ________ ,,,, ________________________ ................................................. ····-··················- ···········---

- 'YIUf1.:!1'U'IJ-el.:J itiHfil':i 'l'jf1t1'U - n1'11'Ul'l1,riim'l~':i11l!Y-eJ1l'il''IJtn'Yl1.l':i~ ll1lJ I tit'lftl 1w1h.:i1~-ei'U 
'IJ-ei.:iY1i.l'm 1umi'.l'fl.:iu11~ h.:i illi'iu 1~ufi 

'1l''lltn'Yli111l m.J':irnm'Ylm':i1Mu rm 

Wf1'1H':iV1l'fll'I u11~m':im111!Yl.J':i':i(lfl1'YI 

1l-ei1'1111m1Y1'¥1v 1~-eii1t1·n~i1-ei 1m':i'IJ-ei.:i 
hl'l~~iti~!Y 1rn~ii11'W'Vimmm':i~':i11J!Y-ei11 

'il''llflm 'Hti'.lumi' f1!1'U ~-eJU!Yl'l.:iun'Vli.l' fl.:il'U 

1~1'11tl'1~ 

l.J fl 'fltll.J 

..; 
vnn ffl'UfNTU'U 1t.J'IJ1f.JU"1~U~'U'Vli'VHJ1m1i'J'.i1l'lf1~l1"1~~.:i111~~t11l 19111.ll'IU.:JtYti~ 'Vlff 1009.2/8104 

"1-:Ji'Uli 23 ff.:Jl11tll.J 2555 

I. 

2. 

3. 

4. 

5. 

6. 

' ' ct, 0 Q Q Q " 0 Q 

~l'H-1'YI 1-2 U~Ufll':iYl1llfUfll':i~Yl~UJ~':i19tftl1JfJWflWH.T'IU1Yltlt>il (':i~U~YlllUUfll':i) 

'ilflfll'Wl'n{llVI 
.; 

tnUJfl .. 
:I.I.fl. fl.Vi. lJ.fl. Ill.fl. l'Ul. 

l'.JWfl1Y1-ei1mff1um':il'.l1fllff 2 tit.:iftl - - - - * 
'j~~1Jlffl'.J.:J 2 l'lt.:i1ll - - - - * 

.:, .. • 
!l':i.:J'iY'U'iY~l'¥1'1l'U 2 tif .:iftl - - - - * . 

2 tit.:iftl l'.JWfl1Y1i.11 - - - - * . 
mrn':i11l!Y-eJ1ll.J1mm':i'1 2 tif .:iftl - - - - * . 
fll'j li'l'IVi1l 11'.J.:Jl'U"l 2 tif .:iftl - - - - * 

11'1'11'VI i:1.J~.:i lg'Ui1rn'Unrm1 titi'Ucif"111l'l'U~ '1in~ . 2565 

* oii1.:i11m~11il'Umrn1111i~11"1~'1~'Vi111t.1.:i1w1 

l'Ul.2565 

il.u. fl.fl. H.tl. fl.!J. \Jl.tl. 

- - - - * 
- - - - * 
- - - - * 
- - - - * 
- - - - * 
- - - - * 

't'i.!J. 1i.tl. 

- -

- -
- -

- -
- -

- -
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' -=I 
1J't'l't1 2 

2.1 0 ""' 

fl11Vll!l.!Ufl11 

fll'.i ~~l\911:1.J\91'.i 1\Jfftl'IJ fll'.illQml\911:1.JlJl\91 '.i fll'.i tlti\I fl'\.Hm~u tfl '\J Nfl m ~'Yl'IJ ~\Ill 1~ "'tl:IJ 1 'W '.i ~ti~ 

~ l!U 'Wfll'.i i fl'.i\lf11'.i'l'iit11i'.lti\1Uii1 WJ\91 "1'111 m '.il.J'b'U~lt'W 'Y1 '.i ltl l~ffQ\91 "1'111 m rn nti fff 1\1 lln'YllmJ\91'.i m'\J~ 

3214511605 1 '\Jtl\l'IJ1li'Yl mi'.lti\11il'.i 1fl" 111n~ 'Yll\l'IJ1li'Yl~m m:nc!J 1~~11il'W m1m 1\Jfftl'IJm'.illu'IJ1i\9l1:1.J 

l.Jl\91'.ifll'.ic!J ~1~n111'W~ fat1ri1tl'nnwu it1mmm~UN'W'Ylfvw1m1i'.irn'b'1~u"~~\lu1~~'fl:1.J \9ll:1.J11tl''lff'fl~ 'Ylff 

1009.2/8104 '1\li'WVi 23 ff\11111'1:1.J 2555 

2.2 fHlfll'Jg)'J1'iltl0'U 

mnm'.i m 1\Jff'fl'IJm'.illij 1l1i \OlllJlJl\91 '.i fll'.i if 'fl\! nuim~utfl '\J Nfl m ~'Yl'IJ~ \It 11~~'fl:1.J 1u1~e.1~~ 11-U u m'.i 

'\J'fl\I im'lm1vi1111i'.l'fl'luiliuQ\9lm11mrn'b'i'.l~liu'Y111t1 1~'flQl9lm11m1:1.Jn'flff~1\I 1.l1~'Y11uu\9l1m'\J~ 

32145116051 '\J'fl\11l1li'Yl !11lJtl\11il'.i 1fl'1 1i1n~ trl'fli'W~ 2 VH]llfllfllJ 2565 ftllJ1Hlff1UN'1f11'.i\9l'.i1\Jfftl'IJ1~ 

~\l'.iltlfl~!~tl~ 1'W\9ll'.il\I~ 2-1 

2.3 tt1tfrrno11gi11<Utt0u 

\Jl f1Nflfll '.i\91'.i1\Jfftl'IJ fll '.i llg1l1i \911:1.Jl.Jl\91 '.i m 1tl'tl\I n'Wtm~utfl '\J Nfl m ~'Yl'IJ ~\I!! 1~ "'ti" 1 'W '.i~tl~ 

~ 11ilum1 i fl'.i \I nnvi 1111i'.lti'lui ll'W Q\91 m11 m rn'lfil ~ll 'W Yl'.i 1t1 t~'flQ\91 m11mrnnti1:Yf 1\1 11n'Yl1'W u\911 m'\J ~ 

32145116051 '\J'fl'l'IJ1li'Yl 111i'.l'fl\11i111fl" 1i1n~ ~1l11 u\J~uu'Y11\I im'lm11il~~11ilumlvi1111i'.l'fl'l1'Wi1\l~'W 

~\l\Jlf1:1.Jlfl'.if11'.ic!J ~n111'W~ Hri1'W 111aj'Y11\I im \lfll'.i 1~llgllilfl1:1.Jtir.l1\ltfli \lfl f~ ll1rnti'IJn'IJ'IJ1li'Yl 1:1.J~\I t~'W 
111'tlu11!u'Vi' fl'flucimm'W~ 111n~ ~ \lt~u'IJ1li'Yl~m n111'Y11\I~ 1u ~ \lu 1~~'fl" 1~-H'ri 1uu~1111~v1n'IJm\9l1 m1 

if ti'lfl'W!m~utfl '\J NM'.i~'Yl'IJ~ \JU 1~"''fllJ!~lJ!~ lJ tm~'Yll\I i m \I fll'.i n1rl'\l~l!U 'W m1,J~vilflllJlJl\9l'.i f11'.i~el\lfl\l 1ii 

~ e.1'1J~'flt11-H' tY:i.J\!'.iW ri1'Wm.:im\9l1m15.:i 1iinm1llijlli111~'fl 5.:i 1ii~.:i11'11llij1l1i i'lfu U'q}mm1~'fl.:i~ tiu'\Jti.:i 

'.illlfJ'.i~'fltj 'IJ1mu1n~1fit1.:i1~t11n'IJm1~11il'W m1vi1111i'.l'tl.:J'\J'fl\I i m .:im1 1~'fl.:imnm1~11ilu m1Vi~1'Wmv.:i 

1ii~'IJUil}11lf11lfo.:i~ e.J'W~\I n~11 u'1~m1llf 1lll1 .:i~u~~'W~~~1u nnvi1111i'.l'tl\IU~1 mmn1vi11~1~t1\lf11'.i 
llf rnn~ v11tl' 1111i'.l ti.:i 1-H'1n~m1:1.Jll"'fl~fi t1 1~ 'fl\l\J1n'tlr.l1~1111.:im1~ 11-U um 1vi1111 iJ 'fl .:i 'fl r.J1\I~'fl1 ~'fl .:i 9f .:i 'Yl 1.:i'IJ1 ii 'Y1 

"' 
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~ 

o I 

Yllll'l1U-3 
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~urn::: 10fJV1 'llti 'lfll '.i u {JtJVJ 

v vd et 

Ul-3tl~~l1t!U ft'iffQtl 

'.l/QJ "' 
H1'l~fll'il'l1'JJ6-3 
~ 

ll1VJfli.l~,,i11aim111aim1,itl~1J/ 

11l~fluuili-i.:rn1~11aim 
,, 

m1:::'1Jtlltl'UtlllU::: 

- '.i:::fJ:::1111fJlJfll'.i'l'illl11iel'l I 1. i11'ii~~f rn1eln11rel'l'l'Jfl,rfl1llJl~el~~el'U'\Jel'l1h:::'lfl'lf'U~lfl~111fl I - i'U 'li1.:i~ ~ l'U lJl 11l ii fll'.i rel 'I~ fJ'U 11111'.i11'1~'.i i'U 1J ~ nru 
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~nll1°fl11Cl:i:tlll1tu lflll'rntl 

... . "' 
iftllUYIP!ll'U'lltll'J 

- ~l'Ul'U 3 mnii ifi'uri fi'..:iiil~ 3 

1. D'1uil111fl..:i 

2. tHi11.1uD'1u1'1J1fffl 

3. lH tiJii'U'IJtl\l lm\lfll'i 

2. 'i::fltllfftJ'I - H'1fl18..:ilJ8ifl'i:i:fltllfftJ\l (Sou~d 1- ~l'U1'U3mniiifi'11nfi'..:iiiJ~3 
Level Meter) ~nlli~'i:i:fltllfftJ'll\liitJ I. Ul'UUlllfl'I 

iumu 24 i'1 !lJ..:i (Leq 24 hrs.) uci::: 2. h.:ii11.1uu1u1'1J1ff'fl 

QI d ~I 
'j:i:fltJICl'll'l\l\lq'fl (Lmax) lu'U 3. l H tiJii'U'IJtl\l lflHfll'J 

'i:::1.1:::m1 3 i'U~flt~tl.:i iu'li1.:i~liflu 
QI 'JI .:::t.c::i. - -

~ 'J11l1fl IJ:i: ~tl'llJfl II fl'.i 'i lJfl U 'i:i: !tlfl'H'U 

QI d ,, -
llCl:i: ll~U'U 'l'1flCl'fllW111~ Cl fl lJU 'j ntu 

A .:::i o QI -

W 'U '1'1'1'11fl1'.i ~ 'i 1ll1flIICl:;;1J H1 tu 

1~1.1rnu 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

.. 
'J::tl::ld'illlli:l::fl 'J lJJtl 

1utn'JPl'n\1lPI 

- tirnufl1ir'l11fln 

~nlliflilci::: 2 flf ..:i ;ifl 

1u'Ji1..:i1~8'U W\]1'lfllfllJ 

1rn::: i u'li1..:i1~8'U ~CllfllJ 

- 01'11'Ufli-tt''l11fll'i 

~'i11liflilci::: 2 flf .:i ;it) 

iu'Ji1.:i1~8'U W\]1'lfllfllJ 

i . .. 
llCl:i: 'U'lf1\l!fltl'U~CllfllJ 

v3iln mi1e~1m7110 fi1nA 

11m1::1at1P1'11Mm1t1a,rn 

- vllflU~nlliflUllJltuq'UnlJ TSP 11ci:::~nllifl 

il"lmtuq'U'IJ'Ulfllgfli1l1fiu IO llJflltl'U (PM- JO) 

flf 'lrilq"fll~fli'U~ 1-4 W\]1'lfllfllJ 2565 lfltJtllll'l'l 

ilJ'1.:i 1ijui1<J8'U1U'u'l'i' flfl'U'lici11'1'1u~ fo)~ wu11 

J..:i 2 fi''lfii~~n1Jifl1i?i18Qiumtu'l'i'm~'iil'U~ 
0 <d .d. QI 

fll'l1'Ufl't'JflCl'tn'U'l'lm1111fl 

. . . 
- vllflU~nll1°fl'.i:i:fltllfftJ'lfli''lrilq"fl!lJ81°'U'i1 1-4 

wq11mfllJ 2565 1~1.1u"lli'l'1 ilJ'1.:i ,gu hrn'U!U'u'l'i' 

fl8'U'lici11'1'1u~ ~lnfl wu111ifi18t/1u1fltu'l'i' . . 
lJl~'j il'U'ii 01'11'U fl'YJ flCl'tl 1ii oii~'.i 1 llifl 
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\>ll''Hnt 2-2 lllYl':ifll':iYl~YIU.IYl'n\H'HltnHlfl'i::nm1\'1111 ~U'ltl ll (Yltl) 

.,: " f.l ilUll't'Hl .:i lllVliUUI 

,:, .. 
3. UHffiHY::rmru 

lHfll'l~VlVIUIVl'n~UHltJ I 'tfflltlli¢111il'Utn'l 

- 1i'1f1~fl.:iihiiflu-n-iiirn::1Yiflu 1- ~iu1u1ffmu1~11ni-:iliJ~3 
(Vibration Meter) 'l'ilfl1Hl'i11llflfll 

" fl 11l.J!'i1fl'4fl1 fl (Particle Velocity) 

fl 1fl11 ll a (Frequency) fl 1fl1'i 'IJ ,) fl 

(Displacement) ua::uariflfllfllff (Air 

Pressure) ll 1 fl fl 1 'i 'i :: I U fl M '\.I 1J 111 ru 

'HU 1mllfl-:i 1 m -:im'i 

91 .a " .. 'I l. 1Jl'\.l!'itl'\.J'i111t)'i1Jl'Uul!lfl'l 

~;'lflQ1m1'1!'iv-:i~q-fl 

.. 
'l::rJ::ld'1111'1::flllilfJ 

1utn'lm1ti'lvi 

- ii rn ia 1 i1' 'Ii 1fl n 

~nllifltla:: 2 flf .:i ~fl 
1w1h-:i1~fl'U'l'H)1I fllfl 1J 

1rn:: 1 u'!i1-:i1~fl'U ~a lflll 

. 
4. fJrumYitl1 - 1~u~1flti1-:iJH~fltl 1'l1li1m 1::li'i'lfi'1 I - J 1 ~ 1 ~ u ~ 1 u 1 u 2 ff ti 1 i'1 I - ii rn u fl 1 i1' 'Ii rn n 

MINING ENVIRONMENT CONSUL TANT CO.,L ID. 

fJfllflrnJ1 Muri f11rn1i'Jumfl -~H 'l~uri i. tiflifl~::flflll'llfl-:i ~nllifltla:: 2 flf:i ~fl 

(pH) f1111J~'U (Turbidity) 1l11J1ru 1m-:im'i 1u'!i1-i1~fl'U'Vi()1lfllf11J . 
~::fl fl 'U u 'IJ 1 '\.I a fl v 'ti' 'l '11 ll fl (Total 

jl d ,, .c:::i. QI 

2. '111V!Vi'UVfl fll'\.1Vlff~::1'\.l~fl 

Suspended Solids) 111 ll 1 ru ~ :: fl 'el '\.I 1~v-:i1~ 

a:: a 1 v .J 'l '11 ll fl (Total Dissolved 1- Ji1~u ~l'U1'U l ffmu 1~un 
,, ,, ,, ,, 

Solids) f1111Jfl'i::flHll'l'l11Jfl (Total l. U11Jlfl1'11Jl'\.IU1Ufl'l 

Hardness) 'Ii a I vi ~ (Sulfate) !'11 ~ fl . . 
'ti' 'l '11 l.J fl (Total Iron) ~ :: fi 1 (Lead) 

Ufl fl!lJ Vl.J (Cadmium) 11'1:: ff 1'i '11 \! 

(Arsenic) 

1rn:: 1u'!i1-:i1~fl'U~a1f11J 

v1iln 111iieu1171f11 01tiR 

.::I ~· ~ ~ 'llrJ'1::18rJV1"1.18.:Jfll'du{ltJVI 

. . 
- 'l'ilfl1Hl'i11llfl'i::i1Jf1111liYu ir::1Yiflll fll'li:l lq'fl 

1rlfliu~ l VHJ11fllf11l 2565 1flvu1'li'Vl 'lllil-:i 1~u 

hrnuu!un miu'lim1Vlu~ ~ififl Viui1 iJflwQ1u 

" .. 0 
!flflj Vll.Jl~ 'i .! l'\.!Vl fll'H'\.I fl 

0 cjQ,1 I ~:-I d.Ql.d 
- Vllfll'i!fl1J~1tlVH'\.llflH'11q'flll.Jfl1'UV1 4 

1 ~~·1.: "'l "'" Vi(j11fllfll.J 2565 flV1J'i11Vl l.J'\.l'l !fl'\.! 1'ifl'U!l.J'\.IV1 

QI " 0 QI ' QI d d 0 

flfl'\.l'llauVJu~ lllflfl Vi1J11 'l'Jflfl'lf'\.IVlVllfllrnnll 

i1f1'i1::li'iJfl1fl Q1umru 'ti' 1l l~'i .! 1u ~ iirnu fl'l'J fl 

d.,,;_ oQ, ti 

fftll'\.1Vl~'i11l1!fl'i1::'11 
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Vll'H:Jn 2-2 illV!'iflljVIYIVIUJVl'n{ltlfl1Jfnlfl'i~nutT.:Jll1Yl'1flJ.J (Vlfl) 

f!t1uirn«-:i11-;ivia1rn I 1ilfl11'~viviniml'lnrnu I amufivi11ilum1' 

s. "J''llflll'it1\rnTt.1'1J~Ntl'i:::~1w I - 1M'1flHfll'iil'i:::ffTUtl1J h-:il'lt.1l1Jl'1 I - h-:il'lt.1l1Jl'1l'lt1.:i11ff'Uiti'U 

MINING ENVIRONMENT CONSUL TANT CO.,LTD. 

Q,I d Q,I c:t. ii 
l'ltl'lllff'U'IJ'U l'l'i1JNfl~tl1Jl1Hfll'U 

ff lli 1 HU "!'IJ 11 fl 'ljlJ ~'U ~ti ~1 fl ~I~ t.J'I 
.I "'1 1 ~ • ,, 
l'i'Ul'l flHfll'i 'UfllHlfll'll!l'U'lltllJll 
,, 

fl 1 'U fl 1l ::: "! 'IJ fl 1 l'i 'IJ ti 'I 'lj lJ ~ 'U 

1l'i:::fltl1J~1t.J tllQ ll'iff tll;l'i 'ilt.J1~ 

fll'ifffl'lfl m1~m'il.l mrn~lflf'l fll'i 

.d ~ d -'1 'JI 
\11J1Jlf'i fll'ifll.liJ''il fll'illl1Ju1t.Jfl1t.J 

l 'i fl~ fllfl 1111::: lflfl ll 1 fl fll 'i,; lllf li ti 'I 

11'1:::n11mrn~1~1.11.Ut1.:i111fl lflHfll'i 

~ d 
~mlllf PJ fll'i1Jlfllll1J 1rn:::ffm1:::m.:i 

iJ''llfl ll'i ~~ 'lltl .:iil 'i:::~l~'U ~ 1.Urn1i' 1J 

fll'ii' fl1'1 ltl vH9i t11u ti '191 '1 ti fl ti lQ 

il'i:::m'Utl'fl'l 1~t11M'l1'l11Jffm'Um'lw 

fl11:::iJ''llflll'itl'Ul~tl'lltl'l'ljlJ~'Uil" 

N'1m:::l11Jlllfl lf1Hfllrn'1t1 'h.it1VVl1'l 

.. 
'i:::fJ:::l'Ji:lllli:l:::fllUlfl 

1'Ufll'iVl'il'll'lVI 

- firn'Ufl1M'~11u'Uflu 

Ull::: I flf.:i 1'U l ~tl'U 

l.lm1fllJ'IJt1.:i'l'Jflil 

vilin mwwm711a ti1t111 

'ilfJa:::101'JVt'lliHfl11'Ul)'U~ 

- m.:i lfl'i'lfll'lM1l'i:::ffl'Un1J lHl'it1l1Jllll1t1.:i11ff'Uiti'U 

1'U fll'i,] fl'ti 1,i l'U ,r ti lJ '1~ l'Ufl 11::: "I'll fl ll'i 'IJ ti 'I 'ljlJ~'U 
.; ., ,, "' .I "'1 ,, 
l'ltlQ fllllflt.J'll'i'Ul'l f1Hfll'lll'11 
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'\~~L~JJ01·nht11il!N 
lLtt::liflm~fn1LW'llllU1LllilM 

.... • .... • r 
A'll'l11'1l1J~'llLLtti;~iN'J:nnu'lll 

ll'll'll 

~Lnummtluilnfo! 
'liilAOfl~ Oil'll 
-I" • 
lJ Lll\J O!H ll 'l' 
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0 50 100 !ll911 

2-29 



7tJ~ 2-1 (Giel) 
" 

l'lL''4ll'W EN\llKONM&N1" CONS LTANT CO., LTIJ. 2-30 

cu:tiltl'U.IGl'lU~~ b~Glail3J 
bba:AIJ'l3J\h~eJG'l.fl ti 

kllll ¥£iHa-,,\t1• ~ .,..,n,..:rr·'la511wl'l:•~u11111'-V-\nn 

ll'l'l'M'tll .+i. ~tUu11nµo1 •11tel~ • M-tvt ... : H"r' MU• 

'•W"nt\JtJ\J nu.u:111tnl tt\l --w!it fh.ini• ,1llr'~ 
t:v:ntl,~\N"'a 11tn1ulo1it~bt t'ui'i11W"t~• ltu1;i:tl 11 

~·wr~V1..a1 uh'tt li\I. t."C" 1 Vl•i•i! 

·Wi~tb11tn'l11\Ja111ui11 ;-iJJi'.iil ;'l&l14," fiul~ 
Jlna~'l~fliii fo1ni11~.PNGJl2022 

gls/tJ'ln.miia~iml1111;.-2-1 (Ail i) 



J,m0iau'll11o'l'll~113.Jt~11a.itih1 20 113.J./'llll. 

'illllL lti'Jei.:iil.:i h~ 13-ilhl 

. 
ii ~W':l3JU1 La'Ufl1'1'11Uff "l LL°i 

J10Liiiau'll1w'l?i'm13Jt;11:1iLii'U 40 fl3.J./'113J. 

'lu'li1,:ii'irJ1u'lt:1.J'llUU1Utl1~'U 

M.INfNG t:N\'IKONM£NT CON~Ul.1"ANT ·o. , L1'D. 

~tl~ 2-1 (Gia) 
" 

2-31 

uiutiwnm'tli'.ia.:iti.:i b.:i 13-i~u 

LUu~u~ulJtil a~ ttuu T~ueifteil'l 

U V V.:f 

~8~! u1m1m~uun 

'mtii-ee~ 1ilimtn 



' 
""" 'U'Yl'YI 3 

"" l/j .. q~q l~ "l/j1 ~•Hll '~"'YJ<I '°'"'''~"' ll'YJ",: ~lfl"'c;;i l/j V U'.ill'Yl !.., "" u,.. I • u,.. .., ,.. riu ...-ubl Hrt u rt l~~l!Ul!fll'.i~~'flllJ'fl '.i 1'ilfftlUfJWfll'W 

~ \lu 1~-a'till 'l m ~ t1~~11ilu m '.i i m \lm'.il'11111i'.iti'luHiuti'fl ffrn nn ll'lfil ~l1u m 1t1 1~titi'fl ffrn m rn nti ff~ 1 \I q q 

tJ'.i ~ 'Ylll!U'fl'.il{l'IJ~ 32145/16051 'Utl'IU1 ll'Yl 111i'.iti\11il'.i 1rm ~ltl~ 1rltif'U~ 1-4 'Wt]'l:lfllflll 2565 ~\ltJ'.i~fltlU~1tl 

fll'.i'fl'.i1'ill~fJWfll'Wtllflli'l'l'UmWlflli'I '.i~i'IJ!fttl\I ll'.i\li'Uff~!Yitl'U llft~fJWfll'Wtll ffllll'.if.lff11Jf-mfll'.i~~'fllll 
. " 

'fl'.i 1'ilfftlUfJWfll'Wtl \11!1~-a'till Mi'IU 

3.1 

3.1.1 0 "" 
fll1~l!U'\.Ul11 

u1 1l'Yl 1ll~\I t~'U 11rn'Ull!m1 fltiucil'ftll'Yl'Ul'i' ~in~ l'11m'.i'fl'.i1'ill~fJWfll'Wtllflli'l'luunt11mi'I 

'fllllfll'l1'U~lll'fl'.i~l'U i~t1rl1tl' fl\ll'Ufltu ~mrnm'.i ~\1!11~-a'tllllltt\l'lfl~ i~t1Htfl~tl\I High-Volume Air Sampler 

l'llfll '.i l~Ui1ti~l\l~'U'1~tltl\l~ij'IJ'Ul~~lflll 100 lllfl'.itl'U ll'1 ~ 'l'lf'1fl~tl\I High Volume PM-10 Air Sampler 

l'11fll'.i1~ui1ti~l\l~'U'1~ tltl\l~ij'IJ'U1~~1ni1 IO 1llmtill i~t1fll'.i~~tllflli'l~l'Um ~m'l:lmti'l 'lt1u~1 (Glass 

Fiber Filter) 1tlunm 24 i1 im~til~tl\I '.i~l1ll\ll'U~ 1-4 'Wt']1'lfllflll 2565 i'lfU~'fl'.i1'ill~ ft{) mmtu~'U'1~tltl\I 
" . 

ll'IJ1'U'1titl'tl\ll1ll~ 'luu n tilflli'I (Total Suspended Particulates: TSP) 1m~mmtu~'U'1~tltl\l'IJ'Ul~~lflll 10 

lllfl'.itl'U (PM-10) lllfll'.i'fl'.i1'ill~ 'luu1 nw ~fll~ll'il ~ !~i'UHM'.i~'YlU'flllllll'fl'.ifll'.i"I linll1'U~ ~l'U1'U 3 

mnu Ci'l'.iil~ 3-1) ftti 
"' 

1. u1nwU'1uu1u~\I (Vin~ 0643389 'fl~ llltitifl , 1935859 ll1Utl) tJdttHmnl4'u~iflHfll'.i 
11.J'Yll\l~l'Ufii'li~ tJ'.i~lllW 700 lll'fl '.i 

2. u1nw iH~t1uU'1u1'1J1ff'n cfin~ 0645582 'fl ~ 1utitin , 1937596 111i1ti) tidtt1\l'il1nl4'u~ 
im'lm'.ittJ'l'rn~1uVii'l'fl~futitimut1\1111uti tJ'.i~mw 2 nfotll'fl'.i 

3. u1nw iH iiltt'U'llti\l tm'lm'.i cfin~ 0642827 'fl ~ 1utitifl , 1936628 111i1ti) tidr11'l'illfl 

,I d'l llj_ I V "" "' "' ~ V • I 
'W'U'Yl !fl'.i\lfll'.i !U'Yll\l~l'U'Vli'l'fl~ 1ll'flfl!Utl\I !'fl u'.i~lllW 400 lll'fl '.i 

3.1.2 ~H1fll1Vl11111~fJWfll'VHllflU'l1U'lJ11tllflUl 

'illflH'1fll'.i'fl '.i 1'ill~fJWfll'Wtllflli'li'Um'.i tllflli'I trltlf'U~ 1-4 'Wt]1'lfllflll 2565 "H'1fll '.i 'fl'.i1'ill~ 'lu 

'fll '.i l\I~ 3-1 ll'1 ~ '.i1t1\ll'UH'1fll'.iltm1~li''lumflHll1fl~ 2 
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• "{61~11~llilfllll.n1'Wtl101A'l'll\J"J1tJ101Atu'l::"J::~'UlfftJ'3 

St.l 'U1nru,j1'1lJ1LUH (0643389, 1935859) 

St 2 'LI1nruL"J'3L~tJUU1UL'IJ1afl (0645582, 1937596) 

st.3 'U1nruh:i1:3.ii1u'lla.:JLF11.:im1 (0642827, 1936628) 

MINl!\G t:N\' IRONMt:l<T CONS L'fANT CO., LTD. 3-2 

SCALI!! 1:50,000 

vl'ui'i1h::vnutl'G11 32145/16051 

D vi'u~tl"J::111utl'onm.l tN-ii1'3LRt1.:i 



. 
"" nm 

.ct .., , , <'I mn:.rn 3-1 f.H1fll'J~'n~1YltJWill'YHl1fllf1 'U1J'J'J£Jlfllf1 'UIYltl'UVU]llillfllJ 2565 

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

1-2105165 0.204 0.095 

2-3105165 0.194 0.087 

3-4/05/65 0.197 0.089 

1-2105165 0.225 0.099 

2-3105165 0.221 0.098 

3-4105165 0.234 0.101 

1-2/05/65 0.246 0.100 

2-3105165 0.248 0. 102 
····-······------.. ·--.. ····-····-----·--·--·----··--···--·-··-·--···--···--··--·-···-··-·--·-·· 

3-4105165 0.238 0.098 

0.330 0.120 

u'l lf'VI 11.l~.:i tU'W 11'Hllll"''Wl'l tHJWlf'1U'Yl'W~ ~ln'fl, 2565 

l.l1~1~1mJWi1WHJ1fml'i'Wu11mfmrl'flenf11u u1~mtff1w ~m11.lm1~.:iu1'fl~-Vl.lul1.:i •1n~ 
"' "" \l1J1J'VI 24 'VUY. 2547 

3.1.3 t11'11~~fln"111111'virJUUnvrn1ou11uu1·m101m~01.n·up:UnruJ 2565 

'illfH-H'lm1~11'ili''flfJt11mvrn1mfl'i'Wun t11mfl'iw1h.:ii'W~ 1-4 l'lt)'.l:lfilfll.l 2565 ~l'W1'W 3 ff mu 

l'l1Jll 1Jl !1WU1'WU1U'fl.:J )jfi1 TSP -vtjimh.:i 0.194-0.204 mg/m
3 1m~)jfi1 PM-10 -vtjimh.:i 0.087-0.095 mg/m

3
, 

1Jll1W h .:i~ti'WUl'Wl'\Jl'ffn )jfi1 TSP eitjimh.:i 0.221-0.234 mg/m
3 1m~)jfi1 PM-10 -vtji'W'li1.:i 0.098-0.101 

mg/m
3 ll'1~'1.Jll1W tH tili1'W'\Jtl.:J tm.:inn )jfi1 TSP -vtji'W'Ji1.:i 0.238-0.248 mg/m3 1m~)jfi1 PM-10 -vtji'W'Ji1.:i 

0.098-0.102 mg/m
3 ~,:i)jfi1-vtji'WtnW ~lJ1~1 ~l'W~fillT'W'fl 1rl-vu1i:.rnmrn11'ili'fl~ 1'fl1 Utmt1rnfit11Jn1JtnWttl 

lJ1~1~1'WfJWi11l'lmmfl'i'Wun t11mfl' t'flt1J11 u ~ll.JU1~mfl'flt11~nn:unn~.:iu1'fl~'Vl.JUM.:J'lfl~ u U1J~ 24 

l'l .fl' . 2547 ~fillT'W'flfi1m~t1 24 i'1 !m TSP !iJ1n'W 0.33 mg/m
3 ml~ PM-10 liltn'W 0.12 mg/m

3 (~!tlf1ff11 

mflH'W1n~ 3) l'Jf1ffmu~'l'i1m1~11'ili'fl u~eid1.:ih~m:u~u1~neium1'il~~-v.:iui)u1l~1:ul.Jl~rnw{f-v.:in'W 
~ j) I ' QI ~ d.. q i-'d .... I ct, ct, A I 

U'1~un 1'\J H'1m~'Vl'IJ'fll'WfJWi11l'lmmfl-vt11.:i1m .:im'fl 11rnm1 tl'l:Ul.Jl~rn11 111:u111 ~ ff'Vl1ii11l'll.Jlf1'\J'W t'lf'W 

m11i41.lmrn1u1 ei'J1 i'W m~u1'W mrn'fld-vt1i1'W m'W1~un-v.:i1d u'1 ~ m1~'fll'l11.ltl11ff°'W'Vll.:J'\J'Wri.:iu'.i mvi'W 

"" ,I .d'i' ~I 91 'IJ1!1Wl'l'W'VI tf1Hf111 !11'W~'W 
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3.1.4 

1Jlfl~'1f11';j\91';j 'Hl l~fJW.fll'VHllf11fl'ium'.if.Jlf11rYiu'lf1'l~~l'\.Jlll\l'\.J~'IU'ilVUU (1$it1U'VHl1J.fllfll.J 2565) 

M'l'i1m'.i1?1'.i1'ili~mmw~ui:t~t1t1'li'l'l11.J~ (TSP) 1m~mmw~ui:t~t1t1'l'\Jm~~1n11 lo 1llrirnu (PM-10) 

'11u1u 3 m:nu 1~un 111nwU'1uihu~'I 111nw h'lilr.iuU'1m'\J1ff'n 1m~111nw h'I iiH1u'\JtJ'I iriNm'.i (i'I 

1?11'.i1'1~ 3-2 1m~iu~ 3-2) i~r.1~1111 'l'.Jflflf 'l1m~J'I 2 i'lfu~'l'i1m'.i'fl'.i1'ili~lifi1t1~iumw"l'i'm'fl'.i~1ufJtum~ 
mmrrlum'.immrri~r.ivf11u1?11l.Ju'.i ~ mrrriw~mrnm'.i~'lu1~'1't1m1'11'1'!fl~ uu11~ 24 ~.fl'. 2547 'l'.Jflftmu 

~'l'i1m'.i 1?1'.i1'ili~ ~'luff~'l i irrttu 1rn1'1~U'.i~nt111m'.i 1~ui)llil1?11l.Jl.J1'fl'.im'.i~ 1~nrnu~ 1 ~t1~1'11ri'i 'lrir~ 1~t1 

1litir1n~li'n1m~'Yl11'fin'IJ'"'!fu~1uf:Jwm~v1mrr u"~~n'lui)111i1vi"1~"'f11l.J~'YlN111ii'Yl~mn1J1~'1111~'1't1" 
lJ\ ~ jl o o jl 9 jl jl ci "' } I .d ., ~ 9 9 jl jl .d .Ji "" "' .d 1~ 1'11muu~u1m11i:t11u'\J1'11?1'U 1~rnuumrn~mmwF1u'Yl'il~ lfl~'\Ju 1ut1mri1?11Munr.i'Yl"J'~ CJr'l'Yll'lm1J'Yl'Yl 

mfl1Jl~'lll1~'1'Vll 11'1~'Yll'I im'lf11'.i'il~'l'ilf11'.i~~'flll.Jl~l'.i~l'lf-l'1f11'.im1'ill~fJW.fll~tllf11fl'iuu'fii:t~(]~f11'1 ll 

,,j 
'tU.Jl 

1-4/05/62 

1-4/ 10/62 

1-4/05/63 

1-4/10/63 

1-4/05/64 

l-4/ 10/64 

1-4105165 

l~V 'il~'111'Yll'lif V'I nmm~um 'lJ'fiV 1 U tir1fi~ f-l'1 m ~'Ylll flll 

TSP 24 hr (mgtm3> PM-10 24 hr (mgtm3} 

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

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

0. 142 - 0.158 0.161 - 0.184 0. 188- 0.202 0.051 - 0.059 0.060 - 0.075 0.070 - 0.083 

0. 174 - 0.191 0.174 - 0.192 0.2 16 - 0.229 0.076 - 0.082 0.072 - 0.081 0.080 - 0.086 

0.1 63 - 0.172 0.160-0.175 0.208 - 0.220 0.062 - 0.068 0.057 - 0.065 0.083 - 0.086 

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

0.169 - 0.184 0.178- 0.190 0.23 1 - 0.252 0.070 - 0.075 0.071 - 0.078 0.081 - 0.087 

0.194 - 0.204 0.22 1 - 0.234 0.238 - 0.248 0.087 - 0.095 0.098 - 0.101 0.098 - 0.102 

0.330 0.120 

111ii'Yl 11.J~'I 1~u11rnu1irul'i' rivwif'1u'Ylu~ '11n~, 2565 

m\91'.i ~lUf:Jtum~mmrYlum'.i mmrY i~r.ivf 11 u U'.i~fllfl'fltu~m'.i l.lfll'.i ~ '1111~'1'vllu'l-i'l'lfl ~ 

uu11Vi 24 ~.fl. 2547 

St. 1 111 nw U'1uil111~'1 

St. 2 111nw h'lilr.iuU'1u1'\J1ff'n 

St. 3 111ntuh'lifri1u'\Jn'lim'lf11'.i 
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Total Suspended Particulates (24 hr) 

0.33 
0.30 
0.27 
0.24 
0.21 
0. 18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0. 130 
0.120 
0. 11 0 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.0 10 
0.000 

mgim3 

0.176 
*o.169 

1-4"\Ul.62 

mg/m3 

r 80 

0.072 

1-4 'Vt .fl . 62 

0.158 

!0. 142 

1-4 fl.fl. 62 

0.059 

! 0.05 1 

1-4 fl.fl. 62 

MINING ENVTRONMENT CONSULTANT CO., LTD. 

0. 191 

!0.174 

1-4"\'Ul.63 

0.172 

t0.163 

1-4 VI.fl. 63 

PM-10 (24 hr) 

IJlflllJlU = 0. 120 mg/m3 

£-082 

0.076 

1-4 "IUl. 63 

0.068 

; .062 

l-4fl.fl. 63 

3-5 

0.2 14 
1

0.196 

1-4'1Ul.64 

1-4 "1'1 .fl. 64 

IJlfl llJ lU = 0.330 mg/m3 

0.184 
1

o.169 

1-4 fl.fl . 64 

0.075 

!o.o?o 

1-4 fl.fl. 64 

0.204 

~. 194 

1-4"\'Ui. 65 

~.095 

1i.087 

1-4 'l'Ul. 65 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0. 18 
0. 15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.1 30 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

Total Suspended Particulates (24 hr) 

mg/m3 

IJlllll!lU = 0.330 mg/m3 

0. 186 
•0.181 

l-4'1'Ul .62 

mg/m3 

0.084 
t 

0.080 

1-4 '11.tl. 62 

0. 184 

!0. 161 

1-4 II.fl. 62 

O.D75 

! 0.060 

1-411.tl. 62 

0. 192 
1

0.1 74 

1-4 '11 .fl. 63 

0.1 75 
1

0.160 

1-411.tl. 63 

PM-10 (24 hr) 

IJlvill!lU = 0.120 mg/m3 

0.081 

! 
0.072 

1-4 lUI. 63 

£'065 

0.057 

1-4 11 .tl. 63 

~.21 5 

.l.o. 190 

1-4 lU'I. 64 

1-4 '11.tl . 64 

~. 1 90 

t .178 

1-4 Ill.fl. 64 

O.D78 

~.07 1 

1-411 .tl. 64 

JU~ 3-2 (~tl) m1rJ1mumnum-rnm1m-rni'~tJrum't'ltl1mn1u111 ·m1mn 

11';j11rul1.:i1juuurn1'1nifn1w1h.:i~~hm.1H1ug.:iif{)'!ii'u 

0.234 

~.22 1 

l-4'1'Ul.65 

0.101 

*o.098 

l-4'1'Ul.65 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
0.0 10 
0.000 

Total Suspended Particulates (24 hr) 

mg/m3 

mm!lU = 0.330 mg/m3 

·· ··· · ··· · ·····~::m1············· · ······· · · · ··· · ·· ·· ·· ·· · · · · ·· ·· ·· ·· ·· ·· ··· ··· ·· · · ··· ··· · ······ · · ··· ·· ·· ·· ···· · ················· · ····· ··· · ··· · ·· · · ···· · ··· · ··· ·· · ·· ··· ·· ··· ·· · ·· ··· · · ·· ··· ·· · ·· ··········· · ································· 

I ~ ~ ~ 
0.244 0.202 0.229 0.220 ! 0.235 1n.23 I t0.238 

.t0.188 .t0.216 .t0.208 

l-4'1'Ul.62 1-4 91.fl. 62 1-4\UI. 63 1-4 91.fl. 63 1-4 'l'Lfl. 64 1-4 ti .fl. 64 1-4'1'1.fl. 65 

PM-10 (24 hr) 

mg/m3 

IJ191l!l'U = 0.120 mg/m3 

.............. U:T09""""" " " " """"""" "' ........................................................ .. ...................................................... ... .. ............................................................... . 

! 0.095 0. 102 
M~ ~~ ~~ ! ~n ~~ 

o.093 ! .to.080 *o.083 o.081 '"o.08 1 

0.070 

1-4 Vt.fl. 62 1-4 91.fl. 62 1-4 'l'Ul. 63 1-4 91.fl. 63 1-4 '11.fl. 64 1-4 91.fl . 64 l-4 '1't.t1 . 65 
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3.2 

3.2.1 
0 ... 

fll1~1!UUfl11 

ul'.iI'Vl h1~'1 1~'Wi1rn'W1~'Wl'i' flti'WCJ'i'111'Vl'W~ ~in~ vi1m'.i~'.i1'\li~'.i:::irnfiv'lm~v 24 i1 im 

(Leq. 24 hr) 11'1:::ni'lJlftfl'l '~Tey~ (Lmax) l~'Wnm 3 i'W'fim~ti'I i'W'lf1'1~iim'.i~11U'W'l1'W~1:1JUf1~'\JtJ'I . . ' 

i "' ., "' i i~ "' "' i 0 

fl'.i'ltll'.i 1:1Jtl1'W'Vl 1-4 'Vitfl:lillfl:IJ 2565 ~fl 'lflfl'.itl'l:IJtl Integrating Sound Level Meter ACO 6236 ~tl'V11tl1'.i 

~'.i1'111~i'Wu7nru~m~11'll:::i~rrnrnm:::'Vl'lJ'\llf11ftt1'1i'I ~l'W1'W 3 tYmi! ~'ll~'W~~1~t11n'W~m1'111~f.Jtuil1'Vi 

mmfl'i'Wrnrn1mfl fiti (i'IJU~ 3-1) 

St. 1 'lJll1tuUl'Wll111~'1 

St. 2 ul nru h'I~ ti'WU1'Wl'\J1fff1 

St. 3 u7nru h'I hJll'W'\Jti'I iflnm'.i 

3.2.2 

'\l1f1~'1tl1'.i~'.i1'\ll~'.i:::irnfttl'll'il~tl 24 i1 im (Leq. 24 hr) 11'1:::'.i:::i'lJlftfl'l\!'l"J'~ (Lmax) l~'W 

nm 3 i'W'fit11~ti'I ~l'W1'W 3 m11i11rltii'W~ 1-4 'Vit)'!Hllfl:IJ 2565 ii~'1tl1rn'.i1'lli~ i'W~l'.il'I~ 3-3 11'1:::'.iltl'll'W 

~Mni1m1:::M'iwnfl~'W1n~ 2 

' 
"'"' v l:ft11'UYl(11'nil1~ 

. 
v "' v 

v "' "' 'i~~\JllJU'I (1~"1111Hl(ltl)] 
1'UYl(11'i1i11~ 

Leq. 24 hr Lmax 

1-2/05/65 54.9 87.8 

2-3105165 55.l 88.0 

3-4105165 55.5 88.2 

1-2/05/65 

2-3105165 

3-4105165 

1-2/05/65 

2-3105165 

3-4105165 

53.6 

54.0 

54.3 

63.4 

64.0 

64.4 

70 

91.1 

91.5 

91.9 

101.8 

102.5 

102.8 

115 

m~'.i~1m~irnfiv'I i~vvt1 iu u'.i:::mflflru:::mrnfm~'l111~~t1:1J11l'i'l'lf1~ utl'u~ 15 'Vi.fl. 2540 

11 '1::: mm ~l'W fl1'Uf.J m :::i rnfi v'l1m:::fl 11:1Ji'W tY:::1 Vi ti'W 'Ill n m'.ivi i111i'.i ti'ltt 'W ~ l:IJu'.i::: mflm:::'Vl'.i1'1 

'Vli'Yit11m1i'.irn'lf1~1m:::~'l111~~t1:1J u'.i:::mfl'.i1'lfn'll'll1'41umfl i'W~ 29 i''W11f1:1J 2548 
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3.2.3 a1UNtlt1l'Jg)'J1il1~1~~1J&n-u-:11u&~0U'Vitl'i:UlUll.J 2565 

'illfWHlfl1'.i'fl'.i1'il1~'.i ~i'lJlfftl.:Jm~tl 24 i'11:1N (Leq. 24 hr) 11'1~'.i~i'lJlfftl.:JtJ'.:Jt)'~ (Lmax) 1ih..1 

rnn 3 1'Wl'it11~t1.:i ~l'W1'W 3 i:nnil 'V'l'Ull u1nruu1'U1J111~.:i ljfi1 Leq. 24 hr t1tj'l'W'lh.:i 54.9-55.5 1~~1'lJ'1(rn) 

1m~nfi1 Lmax t1tj'l'W'li1.:i 87.8-88.2 1~Ctll'lJ'1(rn), u1nru h.:il1t1'WUl'Wl'lllfffl ljfi1 Leq. 24 hr t1tj'l'W'lh.:i 53.6-54.3 

1~~1u'1(rn) 1m~nfi1 Lmax t1tj'l'W'li1.:i 91.1-91.9 1~~1U'1(rn) 11'1~u1nruh.:i1frtt'W'IJtJ.:J 1 m .:Jfll'.i ljfi1 Leq. 24 hr 

t1d'l'W'li1.:i 63.4-64.4 1~~1u'1(rn) 1m~nfi1 Lmax t1di'W'li1.:i 101.8-102.8 1~~1u'1(rn) ~.:infi1t1ai'Wmru~ 
"' "' "' 

l.Jl'fl'.iilm~irnti'a.:i 1~a'Yi'11u 'f111.1u'.i~fllrYflru~mrnm'.i~.:i111~~m.J111-i.:i'lf1~ uuu~ 15 vrn. 2540 (mfli:-1'W1fl~ 3) 

~n111'W~'ltt'fi1'.i~i'l.Jlti't1.:im~t1 24 i'11:1N (Leq. 24 hr) ljfi11~bJ1n'W 70 1~~1u'1 (rn) 11'1~ftl'.i~i'lJlnt1.:iu.:iiJ~ 

(Lmax) 1JJ1n'W 115 1~~1u'1(rn) 1m~nfiwa'l'Wmru ~1.ll'fl'.i~l'Wfl1Uflm~i'l.Jlti't1.:i1m~m11.1rl''W n~1Yit1'W 'illflfll'.i "' ~ . 
'1'11mllt1.:ili'W 'flll.IU'.i~fllfl'fl'.i~'Vl'.i 1.:i'Vli''Vw1m ti'.i rn'lf1~11'1~~ .:i1n~~t11.1 U'.i ~ fllfl".i l'lffl'il'ill'\ll'Ufl'.lfl 1'W~ 29 

i'W11fl1.1 2548 ~n111'W~fi1'.i~i'l.Jlnt1.:i'il1flm'.i 1JJu~1m~dt1tl'tt'Wi'Wfl1u 24 i'11:1N ~t1.:i 1JJ1n'W 10 1~~1'U'1(rn) 

11'1~ftl'.i~i'lJlfftl.:JtJ'.:Jt)'~ (Lmax) 1JJ1n'W 115 1~~1U'1(rn) l'Jflfft11il~'Vl1mrn'.i1'il1~ 

' _ ~ o<:l ""' v v o<:l G} I o<:l I ..S _Of v 
3 .2 .4 ! 'U'J f.11Jnl f.11JNtl t) l 'Jg)~ g) l iJ g) 'J 1il 1 ~'J ~ ~rn au-:1 Au 'lf 1-:111 N l u iJ l ilU fl-:Ju i11J 1J u 

'illfli:-1'1fl1 '.i'fl'.i1 'il1~'.i ~i'l.Jlfftl.:J!U~tl 24 i'11:iN (Leq. 24 hr) 11'1 ~'.i~i'l.Jlff tl.:JU.:Jt)'~ (Lmax) 1lJ'W 

n'11 3 1'Wl'im~t1.:i'l'W'li1.:i~~1'W1.11'il'W~.:iu'il~U'W (1~t1'WVHl'J:l.fllflll 2565) '1'11m'.i'fl'.i1'il1'~~1'W1'W 3 mnil 1~11n 

u111ruu1'U1J111~.:i u1nru1 H~ti'WUl'Wl'lllfffl 1m~u111ru h.:i 1lJli'W'llt1.:i 1m.:im'.i ('fll'.il.:i~ 3-4 1m~au~ 3-3) 

'V'lu11 l'Jflflf .:i1m~.J.:i 2 i'lfil~'V11m'.i'fl'.i1'il1~nri1t1tji'Wmru ~m'fl'.iil'W '.i~irnna.:i faa'Vf 11u 1f111.1u'.i~mfl' 
fltu~mrnm'.i~.:i111~"'t11.1111-i.:i'lf1~ uuu~ 15 'V'l.fl'. 2540 (.fllfll'l'W1fl~ 3) ~n111'W~ 'ltt'fi1'.i~irnti't1.:im~t1 24 i'11m 

(Leq. 24 hr) ljfi11~JJ1n'W 101~~1u'1 (m) 11'1~fi1'.i~i'lJlnt1.:itJ'.:iiJ~ (Lmax) 1JJ1n'W 115 1~~1u'1(rn) 1m~nriwtj 

i 'Wlfltu ~" 1'fl'.i~l'Wfl1u fJ "'.i ~iu 1ti'ti.:i11'1 ~ fl11" rl''W n~1.Yhrn 'il 1flfl1'.iVi1111 ll t1 .:i li'W 'fl 1" u '.i ~ fl 1 rrm ~ 'Vl'.i 1.:i 

'Vl i''V'lt11mti'.irn'lf1~1m ~~.:i111~"'t11.1 u'.i ~ mrr'.i1'lfn'il'ill'41ufl'lfl 1'W~ 29 i'W11fl1.1 2548 ~n111'W~fin~irnti't1.:i 

'illflfll'.i 1JJu~1m~dt1t1i1'W'l'Wmu 24 i'11:1N ~t1.:i 1JJ1n'W 70 1~~1u'1(rn) 11'1~ftl'.i~i'lJlti't1.:iu.:iiJ~ (Lmax) 1JJ1n'W 

115 l~~l'lJ'1(W) l'Jflfftlli°l~Vilfl1'.i'fl'.i1'il1~ ~.:Jlltr~.:iittl~'Wll fl'ilfl'.inJfl1HlllU'W.:il'W'IJ'fl.:JlflHfl1'.ii'W'li1.:i~ 

~l'Wl.111JJri .:i i:-1'1m~'Vl'lJ~l'Wm11.1i.:i'.i~i'l.Jlti't1.:il'it1u1 nru 'ljlJ'lf'W ifl~1fi ti.:i~'W~ 1 m .:i fll'.i ul'imh.:i i~ 
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.... "' "' 1:::~umrH [1~cumu(rn)J . 
.... "' .... 
1U'YIVl111l1~ Leq. 24 hr Lmax 

1-4/05/62 

1-4/l 0162 

1-4/05/63 

1-4/10/63 

1-4/05/64 

1-4110/64 

1-4/05/65 

mvi19iu 

'tUJlUl'ttVI . 

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

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

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

55.5 - 56.0 54.1 - 54.9 64.0 - 65 .0 88.3 - 88.8 91.6 - 92.4 102.3 - 103.4 

55.4 - 55.9 54.0 - 54.7 63.8 - 64.8 88.2 - 88.6 91.5 - 92.3 102.2 - 103.2 

55.0 - 55.6 53.7 - 54.4 63 .5 - 64.5 87.9 - 88.3 9 1.2 - 92.0 101.9 - 102.9 

55.2 - 55.7 53.8 - 54.5 63.6 - 64.6 88.0 - 88.4 91.3 - 92. I 102.0 - 103.0 

54.9 - 55.5 53.6 - 54.3 63.4 - 64.4 87.8 - 88.2 91. l - 91.9 101.8 - 102.8 

70 115 

u11:l'V1 llJ~~ 1~'Ui1rn'Ullj''U'l1 fHl'U~t111'Vl'U~ ~in~ , 2565 

m~n~1m:::'firnnt1~ 1~t1~1 itl tl1:::mfl'fltu:::mrnm1~~111~~t1lJ11tt~'1n~ lluu~ 15 vrn. 2540 

1m ::: m~1~1tJ.murJm:::'firnnt1~1m:::m1lJ~'Uff:::rViffw111nmni11'11ijt1~l1'U ~llJu1:::mfl'm:::m1~ 

'Vl i"~'W1mn1rn'lf1~11t1:::~~ 111~~t1" tl1 ::: mfl'11'lfn11111'41um:n i'W~ 29 ntJ.11fllJ 2548 

St. 1 

St. 2 1Jll1W h~llti'UU'l'Ul'Ulfffl 

St. 3 u1nwh~1iii1'W'llt1~1m~m1 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-10 REPORT: MM_M9: MAENGTANSAN/2022/MAY/CHAPTERJ.DOC 



dB(A) 

70.0 
65.0 
60.0 
55 .0 
50.0 
45.0 
40.0 -
35.0 -
30.0 -
25.0 -
20.0 -
15.0 -
10.0 
5.0 
0.0 

dB( A) 

120.0 

55.9 56.2 
"55.4 • 55.7 

l -4VU1. 62 1-4 fl .fl. 62 

56.6 
0

55.5 

1-4 Vl.fl. 63 

Leq. 24 hr 

55 .9 
0

55.4 

1-4 fl.fl . 63 

Lmax 

lJl~l l}TU = 70 dB(A) 

55.6 55.7 55.5 
• 55.0 • 55 .2 • 54.9 

I I I 

1-4 VUl. 64 l -Hl.fl.64 1-4 Vl .fl . 65 

1J1~ll}1'U = 11 5 dB(A) 
... ...... .. .. .. .. .... .................... ................. .. ...... .. ............. .............................. . ....................................................................................... ..... ............... 

110.0 
100.0 

88.7 88.6 88.3 88.2 90.0 88.9 88.8 88.4 
• 88.5 . 

80.0 88 .2 88.3 88 .2 87.9 88.0 87.8 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

1-4 Vl .fl. 62 l -4fl.fl. 62 1-4 Vl.fl. 63 l -4fl.fl. 63 1-4 Vl.fl. 64 1-4 fl.fl. 64 1-4 Vl.fl. 65 
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dB(A) Leq. 24 hr 

lJl~llll'U = 70 dB(A) 
70.0 __ ................................ ...................................................................................................... .. ........................ ...................................... .......................... ............. . 
65.0 -
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 f-

15.0 f-

10.0 f-

5.0 f-

54.8 
54.0 

5~.o 

54.3 
54.9 
54. 1 

54.7 

54.0 

54.4 

53 .7 
54.5 

53.8 

54.3 

53.6 

0.0 -+-------+------+-----+-----+-----+------1---1 -----41 

1-4'1'1.l'l. 62 1-4 91.Tl. 62 1-4 '11.Tl. 63 1-491.Tl. 63 l -4 '11.Tl. 64 l -4 91.Tl. 64 l-4 '11.Tl. 65 

dB(A) Lmax 

lJl~ll}l'U = 11 5 dB(A) 
120.0 
110.0 ························ ······················ ························································ ·················· ·· ··················································································································· 
100.0 f-

90.0 -
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

92.3 
91.5 

1-4 '11.Tl. 62 

92.6 
9 1.8 

I 

92.4 

9 1.6 
92.3 

• 91.5 

I 

92.0 
91.2 

I 

92. J 
• 91.3 

1 -4~.Tl. 62 1-4 '11.Tl. 63 1-491.Tl. 63 1-4 '11.Tl. 64 l-491.Tl . 64 

"' 1 .ct jl u G) ' ci ' .et _Qf u 
U'Jl1f.l.! 'J'll 'Jtl'UUl'UI 'llUYfl !'U'll1'1YIN1'Ui!Hl'Ufl'lu'IH'JU'U . 

91.9 
• 91.1 

1-4 '11.Tl . 65 
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dB(A) Leq. 24 hr 

1Jl~ll}1'\.I = 70 dB(A) 
70.0 
65 .0 
60.0 

.. ....... .. .. ~ .. 64.~9 .... .. ................ ~ .. 65T ......... .. ........ ~·6·s:o· ..... .. .. .. ......... ~·6;¥:'8 ..................... ~ .. 64'.'5 ........ .... ....... ~ .. 64:6" ................... .. ~ .. 64X ... . 

55.0 1-
63.9 64.1 64.0 63 .8 63.5 63.6 63.4 

50.0 1-

45 .0 1-

40.0 1-

35.0 -
30.0 -
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 I I I I 

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

dB(A) Lmax 

1Jl~ll}1'\.I = 11 5 dB(A) 
120.0 ............................ .. .. .. ..................................... .. .................. .. ... .. .. .. .. .. ........ .. ...... .. .. .. ..... .. ......................................................... .. ... .. .. .. ................................. . 
110.0 -
100.0 -
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

- 103.3 
102.2 

1-4 'l'l .fl. 62 

I 

- 103.5 
102.5 

1-4 91.fl. 62 

I 

• I 03.4 
102.3 

1-4 'l'l .fl . 63 

- 103.2 
102.2 

1-4 91 .fl . 63 

- 102.9 
101.9 

1-4 'l'l.fl . 64 

- 103.0 
102.0 

1-491 .fl . 64 

- 102.8 
101.8 

1-4 'l'l.fl. 65 

'11illU!'l111J : l.ll~':i~l'Wfl1'1JfJm~~'IJtfflN lfiV~'J 'hi ~ll.J1.h~fllfffltu~n':i':il.Jfll':i~.:JU1fi~tll.JUl-i.:i'lf1~ ~D'IJ~ 15 'Yi.ff. 2540 

u ft~" 1~ ':i ~ 1u fl 1'1.J fJl.l ':i ~ ~rn ff fl .:iu ft~ f1111.l ifu ff~ 1 Vi ti'W 'il lfl fl l':i 'l'i 11 'Vlli ei .:i i1 'W ~ 11.l iJ ':i ~ mrtfl ':i ~m TVl i' 't'l v1 fl ':i li':i ':i "'!f1~11 ft ~ 

~.:iU1fi~til.JiJ':i~fllff':i1'lffl'il'il1'4l'IJfl 'lfl i'W~ 29 i'W11fll.J 2548 
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3.3 

3.3.1 0 "" 
fll'j~l!'W'Wfll'j 

1Ihr'Vl iui1.:i 1~ui1rnu1"'u'11 flvwif"u'Vlu~ ~in~ Yi1mrnn'11'~u1.:i~uft~1Vlvu'Uru~~ihn1 
.Q v ~ i i 'l ii .dt .::!:& QJ ~ ~ .d j) 

'J~l'l.J~'H'UlllllJV.:J'IJV.:J tl'l'J.:Jfll'J !~ti 'lHtl'Hl.:JlJV'fl'J1'11~!1'J.:Jft'Uft~l'Vltl'U (Seismometer) tl'Htl lnstantel Model 

MiniMate DS-077 ~lj:U~mlllffllll'Jf.1'1Jt1.:Jltl~t1.:ii'.it1'l'Ufll'J'fl'J1'11~fi1m1ll111v~flltl (Peak Particle velocity) 

'IJtl.:Jtl~'U~'Uft~lVltl'U i~i.:iu~ 0.254 lJfl~llJ'fl'J /iu1Vi ~'U i'l.J fi1ti1llJ~ (Frequency) t1~'l'U'1h.:i 1-100 1U'fl'l1 

1m~1mci.:ii'rn11.:iti~t11fllfl (Microphone) fi1m.J~~'J~iu 140 1~9f1uf! (!Wfl) 1~ti'Vilfll'J'fl'J1'11~ ~TUTU 1 ftf.11U 

fit1 u'7nruD'1m~t1m11:1ti1D'1uu1u~.:i~;.:it1~'ln"'1fit1.:i~ey~ cfin~ 0643389 'fl~1ut1t1n, 1935859 mut1) ~.:it1~ 
li1.:i'11n~1u11il.:i~Yi1mn ~ 1il~'llt1.:i~u~11'1Hfll'J i'l.Jm.:i~1uViflM'llt1.:i 1m .:im1 'l.J1 ~mru 850 tll'fl'J ci'l.J~ 
3-4) 

' 
3.3.2 

CV CV <!I 
Ntlfll'lVl'l1'\l1~H'l .:.'ltl''W tl'~!'t'Hl'W 

'11mmfll'J'fl'J1'1i~uH~'Uft~ 1Vlt1u 1rlt11u~ 1 'V'lt]1:lflltlll 2565 ~.:iii1mn~1u~m!1mi'.it1.:i'lu 
. . ,, 

'!f1.:inm 17:00 'UlWfll Yi1m1m1'11~tl~'Uff'Uft~ !Vltl'U 3 U'U1 flt! 'flllJU'U1'1'HW.:J (Transverse) uu1i.:i 

(Vertical) Ufl~U'U1tl11 (Longitudinal) i.:i'fll'Jl.:J~ 3-5 Ufl~'Jltl.:J l 'Ur-.lflfll'Ji1m1~i1'lumtlr-.l'U1f1~ 2 

-Ju~1n1:11 
gin~rvi Transverse Vertical Longitudinal 

~ " "' 1. mnrurnu11ti'Ull'l;Jt)l 

'If 1ull i11~.:i~ ~·rn~1ml' 
11'iv.:iVi"l~ 

1/05/65 

(17.00 'U.) 

d 
l'nll.Jfl 

d 
l'nll.Jll'ltl~fllfl\1'<1"1~ 

filflll'\Jli~ 

.; 
Yim 'l.J~ 'li'Vl ill~.:J l~'U iTH l'Ul,j''Uyf tlt!'U'li"1U'Vl'U'fi' ~ltl~ , 2565 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

30 

0.379 

0.00201 

49 

0.571 

0.00184 

0.585 

100.0 

50 

0.316 

0.00336 

•tn.m.1ml'.! 
,q 0 QJ ..::9 I QJ ~ .o:!f. d. Q 

l'n.J'Vllf11rn'U'Vlf1tll'.i ~ ~'lJl'111lJft'Uff~ l'Vltl'UllJtll'111lJ! '.i 1tl'4flltl (Peak Particle Velocity , PPV) 

... i ' ~ tl- 1 
lltll~H!l'fl 0.254 mm/sec 'U'U lJ 
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.. 

.. .. .. 

.. .. 

.. .. • • • .. 
• • ... .. • .. • .. .. 

... .. .. • .. ... .. .. .. .. .. .. .. 

...... 

.A ~fillil'i1~1'filu'i ·ufua:aihru 
St.1 1J~L 1lllU1UL~tlU'i1tt!)'iU1\l.J1ui;i~ 

iiit~a{fl.naLRa~ii~fil (0643389, 1935859) 

Ml ING tcNVIRONMl>lff CONS LTAN1' CO., LTU. 3-15 

N 

* SCALE 1:50,000 

1t11~ 50431, 504ill 

-rfuflihi:muulil'i 32145/16051 

D vi'uil'l.htmuuG1'i1ttltN-li'1~LAt1~ * ililiin1m'i'i::Lufil 



' 
-• OJ OJ <:!! <:!! 

3.3.3 t111JNtlfll'l~'l1'iJ1~U!'l\ltflHr~m0iu~U)'UfU]1:Ullfltl 2565 

1llf1f11'j'fl'j1111f'IU':i\IA'im~rVitilHllf1f11';j'j~!Uf!'Vitl'1mihM'\Jtl'l 1flHf11':i 1rlti1u~ 1 '\Al(j'llfllfllJ 2565 

(i'l1>m1.:i~ 3-5) ~.:i'Yl1.:i 1m.:im':i'li'mmw11'1Q':i~ti'lfl1h~mw 160 ilfonfw<O.:itt1~ci1.:i ~iu1u 1 ft't:1Tu fiti 
I 'J) I I I 'JI 1 

u1nwu1u1~tim111g':iu1utl1ufl.:iVii .:itiQ'ln~tfi v.:iVieyfl CJi .:itiQ'111.:i11 1 n~1u ml .:iVil'l 1 m':i ':i ~1Ufl'\Jti.:i~uVi1 m .:i m':i 

1u'Yll.:ifi'1uVir1M'\Jti'l 1m .:im':i U':i~mw 850 llJ\l'l':i wui1 mmrn1flri1m1:1.J1~1t1i.Jfllf1\r'liJ'fl (Peak Particle 

Velocity) 1fi't1Q'luuu1i.:i (Vertical) ~.:i"ri11vi1nu 0.571 il'1~llJ\l'l':i /1mVi ri1m1:1.J~ (Frequency) "ri11vi1nu 

49 1'H191cif lnl~ftlf11':i'\J<O'f! (Peak Displacement) "ri11vi1nu 0.00184 il'1~llJ\9l':i 1flf.l"ftlfl11lJ!~1tl1.Jfllfl\T'liJ'fl 
' ,, 

m~v'rl'.:i 3 uu1 (Peak Vector Sum) 1vi1nu 0.585 il'1~llJ'fl':i /1mVi U'1~m.:i5f!mf11fl (Air Pressure) "ri11vi1nu 

100.0 lfl;l1J'1 (!W'1) 
I I I 'J} I 

1i'.ititl11t11N'1f11rn':i1111flrilmllJ~ (Frequency) \T'liJ'fl Vi1fi'111nm':i'fl':i1111fl hmmi.:i (Vertical) Vili 

fi11Yi1fiu 49 1~11'lcif 1u1illvrnVivufiuri1mm~1um1:1.JA'mY~1Vitiu111nm':il'l1m1iti.:iliul'l1l.Ju':i~mr1m~'Yln.:i 

'Yll'\Alf.llmn':irn'l11~u'1~~.:iu1f!~t1lJ u':i~f11fl':il'l1n11111mun111 1u~ 29 iu11fllJ 2548 (fllflNU1f1~ 3) ~ . 
nrnuf! 'l ttri1m1:1.J~ 49 1~1191cif f.ltill 'l tt"ri1m1:1.J1~ 1tl'!.Jfllfl\T 'liJ'fl 1~hJ 1ilu 50.8 il'1~tlJ\l'l':i/1mVi U'1~f11':i'\J<O'fl 

I I )/ 'J) 

1ihilu 0.20 il'1~llll'l':i u~'lu'\Jw~Vifi 1m11J1~1tii.Jfllfl\T .:ieyf'IVi'fln111fl 1fi'111 .:i111nmn~1i'lflu1 'luflfru 1iri1 

1vi1nu o.511 il'1~tlJ\l'l'j 11ml1 u'1~ri1m':i'\J<O'fl1vi1nu o.oo 184 il'1~llJ'fl'j i.:itl'u 11~1ttu 1~i1ri1~'fl'j 1111fl 1fi' 

V\lfl'liifi ltl Qi Ulf1W cnl.J 1\l'l ':i ~TU fl11lJ ~u ff~lVltJU \l1f1 f11 'j vi1m liti\I 'fl 1 lJU 'j ~ mrrm ~'Yl'j 1\l'YI i'wm m 1j'j 'j lJ'l11~ 

U'1~~\lll1fl~tilJ U'J~f11fl':il'l1fl111111.J!Uf11ll 1u~ 29 iu11fllJ 2548 i.:inri11 ri1uri1u':i\1Vfltilf11fl (Air 

Pressure) ~l'l'J1111fl 1~i.:inri11.,Y1.:i~u ljfi11Yi1nu I oo.o 1f!;1u'1 (tm'1) Ju 1rlml1m1illt1rnl1vunm~ium':i 
vi1'11 f.l'\J ti.:ifl ~u '1llVfl111nm'J':i~ti'lfl111nfl11lJi.:i'U ti.:i1 nv.:i u'J 1 nn i1ri 1~'fl 'j 1111fl 1 ~111 .:i1ll nm'J 'j ~1 ufltl'.:ifl.:iti Q 

'l umw "l'i'~11~ 111titi 'l tt1nf!m11J1fff.l'Vilf.l~t1~ .:iu~nn-f 1.:i 'lfl 'l u'1~tl'.:i1~uri1~~1ni1ri1tT .:ieyfl [140 1~;1u'1 

(Utl'1)] ~ffl'U f)f11'j mliti.:iu l'\Jtl\IU'j~l'Ylflff'Vil~tl!lJ1f11f.JtJlJf 1J ,~ (fllflNU 1f1~ 3) 

' ' - I - ~ .:t OJ OJ <:!! G\ I .:t I ~ _Qf OJ 

3.3.4 t111J!1J'l tl1Jn1 tltJNtl fll'l ~'l1'iJ1 ~fl1ltltf 'U tf ~!'YI 0'U AWti 1\l'YI N l'U tll'iJ'U tHlJ 'il'l.}1J U 

111 n N'1f1l'j\l'l'j1111~fl 11 :1.J~u n-~1Vitiu 'l u 'lf1.:i~ ~ium11u ~ .:iu 11~uu <i~tiuw q11 n rn" 2565) 

~iu1u 1 fft:1Tu fiti u1nwu1u1~t1m111g'JU1utl1uf!.:i~i.:itiQ'ln~1~v.:i~eyfl (\l'll'JN~ 3-6) ~.:i1rltitl11mN'1f11'J 
\l'l':i1111flftlfl111Jti (Frequency) ftlfl11lJl~1tl1.Jfllfl\T'liJ'fl (Peak Particle Velocity) U'1~f11':i'\J<O'f! (Peak 

Displacement) , Ul ill f.11Jl Vi f.11J nrnnw an lJ1\l'l'j~1Ufl1llJA'u tl~!Yl tJU1llf1f11'jl'llm1iti.:i 'flllJU'j~f11flm~m1.:i 

'Ylf'\Alf.llf)'j1i'j':ilJ')1l~U'1~~\lll1fl~tllJ U'j~f11fl'j1'}1fl111111.JlUf11ll 1U~ 29 iU11fllJ 2548 '\Al1Jll lJf1flf \l~'fl'j1111fllj 
ftltiQ'lmnwcnm'fl':i~lU~nl'ViUfl (fllflNU1f1~ 3) ri1uri1uHei'~tilf11fl (Air Pressure) ~m1111flt~ 1rl-otl1m 

1ill vrnVivunm~ium':ivi1mt1'\J-o\lri~u""t1f!111 f1f11'j'j~ti'lfl111nri11:1.Ji.:i1nt1.:i wui1 ri1~\l'l'j 1111fl 1~111 .:i111n 

m'J 'j ~ti'lfl a.:iri.:it1fi'lumw"l'i'~11~ 11Jtit1 'ltt1fiflm11J1nt1mt1~t1~ .:iu'1niYf 1.:i 'lfl 01 1rn~tl'.:i1~uri1~~1ni1ri1n- .:i.,,.~ cu cu I cu ~~ 

[140 1~;1u'1 (UB'1)] ~ri1tl' nm':i m1it1.:iu l'\Jti\IU':i~t'Ylflftttf ~titll1mvtillf u 1fi' (mnmrn1flNu1n~ 3) 

u':i~ntiunu 'lu f11'j H1l'lm~1i'lfl'U ti '11fl'j\Im'J11~ nrnu m 1'11 ~u ilu tiuu'1~1~u'lf1.:i ':i ~ v~11m Ju 'l 1vi1tl' u • 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-16 REPORT: MM_M9: MAENGTANSAN/2022/MAY/CHAPTER3.DOC 



w 
I .... 

-...I 

v;irn mii1m1117ffo ;i1nR 

~Tn:i~ 3-6 1mamnaufmfllj~j1'11'vi11·F.1Nu n~1nau'Ua-:i T flj.:Jfllj 1u~1-:i~~hui.11'1ua-:itl'1~uu 

.. ., 
iJtll'UVl'n1l'lVl 

i. 1J1nruu1'U1~ti'U'nllti~tl'1in'J111~.:i~~.:it1~1n~ 
l~ti.:iYiey~ 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

... .. ., 
IVl0'1Jflvi111l'lVl 

1105/62 

(17.00 'U.) 

3/ 10/62 

(17.00 'U.) 

2/05/63 

(17.00 'U.) 

2/10/63 

(17.00 U.) 

2/05/64 

(17.00 'U.) 

1110/64 

(17.00 'U.) 

11'1-A'lllfl'IJ 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

48 

82 

36 

42 

25 

18 

11 

34 

12 

10 

12 

13 

8 

15 

19 

30 

39 

15 

., ., ... 
fli.lfll'iVl'i'l1l'lVlll'i ·:.lil'IJiJ::lfl0'1J 

QJ qq Q.I' 

Vl'ti'IJflVl'n1l'lVl 

Peak Particle I Peak Displacement 

Velocity (mm/sec) I (mm) 

0.442 

0.315 

0.405 

0.252 

0.633 

0.443 

0.288 

0.351 

0.574 

0.448 

0.257 

0.511 

0.506 

0.189 

0.252 

0.236 

0.506 

0.329 

0.00124 

0.00056 

0.00189 

0.00051 

0.00382 

0.00277 

0.00521 

0.00258 

0.00932 

0.00716 

0.00403 

0.00769 

0.00814 

0.00002 

0.00528 

0.00104 

0.00163 

0.00346 

Peak Vector Sum 

(mm/sec) 

0.584 

0.681 

0.637 

0.589 

0.633 

0.526 

Air Pressure 

dB(L) 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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CM 
I .... 

QC 

v;Jn miiB~1m71111 01ffR 

Vll'H3~ 3-6 11Ffomnt.11.JHtlfll'JVl'j191'Ylll'HN1m::::1ntJU'UtJ'llfl"Htn'Jlu~1-:.i~~nn.119'UO'IU9i11J'U (~tl) . 
v v .. 

~HUll')A"n1l 'JVlll') ·:il:f'Ul:J:::l'Yl8'U 

'V ..::1..:::1. QJ 

.. v .. .. v 
Vl'll'U'YIA')'J1l'JVI 

l:JfllUVl'l'J1l'JVI IV'li'l'U'YIA"n1l'JVI lllOllll'U 
Frequency Peak Particle I Peak Displacement Peak Vector Sum Air Pressure 

.. 
c:i. ii 4 ii .. 'I .:t Q.I 'i " 

I . 1J'il1W1Jl'WIHl'U'illltj'j1Jl'Wulll~'IVl~'ltl~ m'I 

1~v.:iiiiey~ (~ti) 

1/05/65 

(17.00 'U.) 

Transverse 

Vertical 

Longitudinal 

"' nm tJ~liVI 1llii.:i l~'U,11t.JlUJ!'Ul'i' flV'Uoi''1UVl'U~ 'i\'1fi~, 2565 

(Hz) 

30 

49 

50 

Velocity (mm/sec) I (mm) 

0.379 

0.571 

0.316 

0.00201 

0.00184 

0.00336 

(mm/sec) 

0.585 

'Hillt.ll'H~ i~milfll'jU'Ulinfi1'j::::ium1mfmr::::rViviurlvfl11m~1vi.Jfllfl (Peak Particle Velocity, PPV) iifi1i.:iu~ 0.254 li'1ilmm~vimli ~'U1tl 
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dB(L) 

100.0 



3.4 

3.4.1 0 "" 
fll'l~l!'IHHll'i 

u11i''Vl ll.J~.:i 1~'U!1 :rn'W11Y'W'¥1 flti'W'lfi'lu'Vl'U~ '1iti~ M'¥i1mnnui1mii.:iJ1~1~'U '1im'W 2 ftt1Tw 

ftti titiin~rnti'U'tl ti.:i 1m.:in n c-Wti~ 0643389 ~::i'Utiti n , 19361 12 mu ti) 1m::i1'1mvrwt1~ ~i'UVirY~::i'U~n 

1~a.:iM (0643302 ~::i'Wtitin , 1936579 muti) 1m::r;irum'l'ltl1M~'U '11'W1'U 1 ftmu ftti J1m~1'1U'1'Uil111~.:i 

c-Wti~ 0643389 ~::1'Utitin, 1935859 mllti) 1rltii'U~ 4 'l'l\)11 mm.J 2565 cri.J~ 3-5) ~.:im '.i1n u11'1 ::m '.i 
Q d':,l!]~o Q 

1lfl'.i l ::l1'U'U l~~ll'U'Uf11'.i~ll.Jl.Jl~'.i2Jl'U'tltl.:J APHA-A WWA-WEF (Standard Methods for the Examination of 

Water and Wastewater ; 21'
1 

edition, 2005) i.:iuft~.:ilil'U~l'.il.:J~ 3-7 

pH 

Turbidi ty 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

" .... . fl111fl'UffJ0UN 

,., ~ 

111.:J~f) 

~-min 

~-N~f1 

~1.:J~f) 

M INING ENVIRONMENT CONSULTANT CO., LTD. 

- Electrometric 

- Nephelometric 
' d 

ll'!IW'U 

- Dried at I 03-105 °C 
o d 

ll'lllfJ'U 

- Dried at I 03-105 °C 
o d 

ll'lllfJ'U 

• d 
ll'lllfJ'W - EDTA 

- Turbidimetric 
• d 

ll'!IW'U 

19il.J HCI tM pH<2 - Phenanthroline 

"' 9 ,., 
l~l.J HN03 1l1 pH<2 - AA-Direct 

"' 9 ,., 
l~l.J HN03 1'1'1 pH<2 - AA-Direct 

19il.J HN03 M pH<2 - AA-Hydride 
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.. • .. .. .. • .. 
• .. .. .. 

.__!. .. .!' .. • .. .. .. .. .. .. .. .. .. .. " .. .. .. .. .. .. .. .. .. .. 

.. .... 

• c1 .., , r 
11ilbn\Jlil'lilt:l1'3U1 

s tia&i'oOl::flilU'111H Lfll'3fll''J ( 0643389, 1936712) 

St.2 '11tll'l'IUU1iljj1ui1A0t:;:-lu0tmiia.:i'lcl' (0643302, 1936579) 
t ' 

St.3 1n'U11illau1ut.l1tLlil'3 (0643389, 1935859) 

MINIJIOG £NVIRON~·rnN"r CONS LTANT c o ., LTD. 3-20 

SCAl.E 1:50,000 

1:11~ 504 31, 50HJJ 

• 

vfufit.l":1:;:n1uuGJ1 32145/16051 

D vi'uitt.l1?:muum1tt.la.:iti1'3tt'ia.:i 

gls/tJ ~n .~Hiia~o11 lm11•·a-s 



3.4.2 

'ill fl fll '.i i 1m 1:::MfJUHl 1V1tl 1 ~1~hum:::fJW mVltl 1 'hi'~ 'W u~ nw 'l m11~ v'll4''W ~ i fl H fll '.i 1i1'W 1'W 3 

d~Qld d ~ o' ~QI d QQI 

'1'tll'W llJtl1'W'Vl 4 Vltj'l:lillfllJ 2565 lJ~H'1fl1Hl'.i1'il11fl'.i1 :::'11 fJWil1Vl'WWl 'l~l'.il'l'Vl 3-8 1m::: 3-9 ~llJ'1Wl'IJ 1m::: 

'.i W'l l'W~'1fll '.iilm l :::M'l'Wil1fl~'W1 fl~ 2 

" .c:I " C\ <a.I 'tflfJl't'tlU.IVI Vlll!Yll'IVl:::l'Ulllfl 

1arn1~ 

4/05/65 4/05/65 

pH 7.6 

11.9 

6.7 

90 

7.8 

9.90 

5.5-9.0 5.0-9.0 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total lron 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaC03 

: mg/L S04 

: mg/L Fe 

34 

18 

0.209 

- -

<5.0 $50 -
116 9,000 -
34 - -

18 - -

0.133 - -
Lead : mg/L Pb 

: mg/L Cd 

: mg/L As 

0.009 0.009 $ 0.2 SO.OS 

Cadmium <0.001 <0.001 $0.03 $ 0.005 

Arsenic 0.002 0.001 $ 0.25 $0.01 

~lll 'Ll'1li'Vl 'hrQ,:i l~'U hHl'Ulrl''U'!'i' l'le.l'U~'111'Vl'U~ ~lfli'I , 2565 

i11m~1u 11 
: :i.n11 '.i~ 1'UJ1vi'-:i~'.i::: 'Lllt1 eJeJm11n LH'l l'U ·1.h ::: mflm:::m1-:i~11ffl'Hmrn ~li''LI~ 2 vrn. 2539 

i11vi1~1u21 
: :i.n11 '.i~ l'UfJtu.fll"WJ1~1~'U (1h:::1fl'Vl~ 3) 1h:::mfli'ltu:::mrnm'.i~-:i1ni'l~eJlJ11l-i-:i'l11~ ~ti''IJ~ 8 'Vi.fl. 2537 

'ttllltll'ttll,J : ND : Not Detectable 

3.4.3 -· "" r! ~ "" "" 61 <!I ~flUNtlfll11!fl'fl~'t'ifJWflll'i'kllN1~'kl ~U!~fl'kll'itlltfllfl'l.I 2565 

'illflfll'.ii1m1:::MfJWfllV1tl1 'l'Uut1~ fl~ :::mJ'W'lltl'l im 'lfll'.i Vl'IJ11 ijfh pH , Total Suspended 

Solids , Total Dissolved Solids , Lead , Cadmium 1m::: Arsenic t1Q'l'WlflWcvllJl~'.i~l'U~nl'H'Wi'I 1rlml1m 
,, ,, I I 

1mvrnVivun'IJlJ111'.iil'WUlVl'lVh:::mmJt1fl'illfl h'l'll'W 1h ::: fllflfl'.i :::'Vl'.i1'lfJ~ffl 'Hfl'.i '.i lJ mruVi 2 VI .ff . 2539 

ffll1fmh Turbidity , Total Hardness , Sulfate 1m::: Total Iron lJ111'.iil'WfJ'll:i.il~nl'H'Wi'ltiiH 
"" I lJfll pH , Lead , 

Cadmium 1m::: Arsenic t1Q'lmnw cvlm~'.i i l'W~ti111'Ui'I 1rlt1u1m1m vrnVit1unum~'.i il'WfJWi11V1tl1~1~'W 
(U'.i:::lfl'Vl~ 3) ~llJU'.i:::fllflflW:::fl'.i'.ilJfll'.i~'l111i'li1tilJ11M'l'lfl~ ~tru~ 8 VI .fl . 2537 ffl'Hf'IJfil Turbidity , Total 

Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1m::: Total Iron lJl~ '.ii l'WfJ-:Jllil~ 

nll1'Ui'lfi1H 
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4/05/65 

pH 7.6 

Turbidity : NTU 

: mg!L 

: mg!L 

2.37 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids <5.0 

Total Dissolved Solids 570 

260 

28 

:S 600 

:S 300 

:S 200 

:S 0.50 

:S 1,200 

:S 500 

:S 250 

:S 1.0 

:S 0.05 

:S o.01 

:S 0.05 

Total Hardness : mg/L as CaC03 

: mg!L S04 Sulfate 

Total Iron : mg/L Fe 0.114 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

0.005 

<0.001 

~ti.:iii.Hhm.1 

~ti.:iii.Jlinw 

~ti.:i'li.Jlinw Arsenic : mg/L As 0.002 

~-u1 : u1'!J'Vl '1JJti.:i t~'W '1Trn'Wt~'W~ flei'Wimm'W~ i1n'1 , 2565 

mm~1u1 11 
: m~':i~l'WfJtum'l'lihu1'11ti~1~tJ11flfl 1h~mf'lm~m -;i.:i~~ffll1m':ilJ 'iltl'tJ~ 12 '1'1 .f'l. 2542 (mrucnn1l1'W'1~mm~fflJ) 

-uu1'j~1u 1 2 1 
: m~':i~l'WfJtum'l'ltl1rn'11ti~HtJ11flfl lJ:i~mf'lm ~m1.:i~~ffll1m':ilJ 'iltl'tJ~ 12 '1'1 .f'l. 2542 (tnru"li'ei~ hmu.:i"J''1) 

., 
- I .,. d o Gt !ii.,. , ~ 

3.4.4 illU~tlfll'l1!ft'll~'ttfJt\Ull'Vi'lfl i9l~U U!~0U'Vit]'i:l.fllfttl 2565 

~inm'l"i1m1~MfJtu.tlwitl1m~1"u1'Wu111~.:i 'VltJ11 l'Jfi~'lfll~~'l"'H1itfl'l"1~M'iifi1titjl'Wmw~ 

m~'l"~l'WfJWfll'Vltl1m~1"~H'l.J'71flfl ~im.h~mflm~m1.:irJ~ffT11m'l"lJ 'ilU'l.J~ 12 'Vl.fY. 2542 (~mnm'l" 
.tl1f1H'W1n~ 3) ~1~n1'11'U~lf1W~tit{hu.J~\ltl'~ H l'Wff1'U'llti\lmmw Total Suspended Solids m~'l"~l'UiJ\I 

1JJ1~nm'U~fi1 H 

3.4.5 

~1f1H"m'l"i1m1~ MfJW.tl1'Vlt.h1.iti~n~~f1ti'U'llti\l tm\lm'l"i\I 8 flf \I ~vi1mrnn~i1m1~M' 
(~n1\I~ 3-1 o 1m~iu~ 3-6) 'Vl'l.111 ~'lfll~~n~i1m 1 ~M'1~f.Jri1'Ul1nylifi1titjlmnw~mm ~1'U~nT11'U~ 1rlti 

ii <JJ ' ' 

l11m1mf.JrnYif.J'l.Jn'l.Jm~'l"~1'Ul1TVi\IVi'l"~rnf.Jtitimnn h\l\11'U ~ilJu'l"~mflm~'Vln\lrJ~m1-rnnl.l 'iluu-Yi 2 

d !ii , G) a d.d ' Q o' 
'Vl .fl . 2539 (.tl1f1H'U1f1'Vl 3) f.Jn11'U m Total Suspended Solids t'Ul~tJ'Uf1rnQ1fll.l 2560 'Vll.lf111fl'Ulf1Wct'l 

~~f1tl'Ulqji'l~'U'f'l\IU'liti~f1~~f1tl'U vi1'l'l1'ft1 Total Suspended Solids iift1~\llfl'Ulf1W~:IJ1m~1'U~fl1'1·1'U~~\lf1ri11 
U~tJVl\11 'j n~1l.J'V11\l t m \lf11'j 1JJiim'l"uritiml1 l'U titi~f)~~f)tJ'UtJtJf)ff .tl1f.J'Utlf1~'U~ 1m\lf11'j1~m~~'U1~ ii 

" .. ,, ' 

1 W f.J\IU~l ~i.11 l 'U ti ti~ f1 ~ ~ f1tl'U l 'U f1 n ~ ~'Vl 'l" l.J1 ff''W 'V11\l'U'U ff \I U <J 1vi1tl' 'U CJ1\lfll~11~~1 JJ1 fl~ H" m ~'Vl'l.J ~ti 

~ \1111~"1'til.l.tl1f.J'Utif1~'U~ 1m\lf11'l"11~tirJ1\l l~ 
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'l'Wff1'W'\Jt1.:ii1'1m'Vltlv~ ~l'WVifl'c;i~i'Wc;imuv.:iMvT.:i 8 fl f .:i ~Yi1m'.ic;in~i1m1~M' (c;in1.:i~ 

3-11 m1~rtJ~ 3-7) 'Vlui1 VJni'lfil~Yi1m'.ic;in~i1m1~M'ii~1t1tji'Wmw~mc;i'.i~1'WfJWfll'Vlii1~h~'W c1h~un1 

~ 3) c;i1l.J1h~mfl'flw~mrnm'.i~.:iu1~tl't1l.Jui1.:i'lf1~ uuu~ 8 'Vl .fl' . 2537 

rl111fufJwm'Vlii'1rn~1riD'1'Wihu~.:ivr.:i s flf .:i ~Yi1m'.ic;in~i1m1~M' (c;i1'.i1.:i~ 3-12 uri~ 
~u~ 3-8) 'Vlui1 VJni'lfil~Yi1m'.ic;i'.i1~i1m1~M'ii~1t1tj'l'Wmw~mc;i'.i~1'WfJWfll'Vlii'1u1~1ri~Hu1i.nfl c;i1l.J 

U'.i~mfl'm~m1.:i~c;im11mrn uuu~ 12 'Vl.fl'. 2542 (mflr.1'W1n~ 3) ~1~n111'W~mw~t1~ irill\J''l"J'~ H i~v 
'Yl1.:iu11l'Yl~mmn~.:iu1~tl't1l.J uri~'Yl1.:i im.:im'.i~~Yi1m'.i~~c;i1l.J1~1ni.:ir.1rim'.im1~i1m1~M''l'Wu~ri~q~mri 

<!! 111 ,,; 111 91 cl ~I 91 ,1 ~ 
i11fi~r.1rim~'Yl'IJ~1nm'.i¢i11il'W.:il'W'\Jt1.:J ifl'.i'lfl1'.i'l1'.itl ill !'Vltl~~ 1~m'IJ!u'W'\Jtllqj'1'Vl'W~l'W uri~111um'Yl1.:i1m 1'\J 

1!ty111~t11u'lut1mflc;J 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

ov ct a v ' 
'l'U'Yllfl'UVl'ltll'.IH (NTU) Suspended Dissolved Hardness (mg/L (mg/L Fe) (mg/L Pb) (mg/L Cd) (mg/L As) 

lHJllfill'llJ 2562 

~"11'11J 2562 

'l'Hlllfill'llJ 2563 

~"11'11J 2563 

'VHJllfill'llJ 2564 

~ftll'llJ 2564 

'VHJllfill'llJ 2565 

7.7 

8.0 

7.6 

7.8 

7.7 

7.9 

7.6 

5.5-9.0 

59.3 

10.5 

2.16 

18.5 

2.10 

2. 12 

11.9 

Solids 

(mg/L) 

36.0 

3.4 

ND 

9.6 

<5.0 

<5.0 

6.7 

~50 

Solids (mg/L 

(mg/L) CaCOJ 

295 

190 

678 

448 

788 

512 

90 

~3,000 

38 

44 

270 

16 

370 

155 

34 

SOJ 

14.9 

4.38 

496 

205 

572 

408 

18 

u11l'Yl ll.J~.:i !V'Wl1'.itl'W!"''Wll flt1wiriu'Yl'Wc;i" \iin~, 2565 

1.85 

0.156 

<0.005 

0.049 

0.090 

0.566 

0.209 

0.020 

<0.005 

<0.005 

<0.005 

0.006 

0.007 

0.009 

~0.2 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

~0.03 

!i/ i/ I I 

lJl<;l'.i~l'Wtl1Vi.:iYi'.i~'IJ1Vt1t1n~1n h.:i.:il'W U'.i ~ fllfl'n'.i ~'Yl'.i1.:J~c;Jffl'11m'.il.J uuuYi 2 'Vl.fl'. 2539 

: ND : Not Detectable 

<0.001 

<0.001 

<0.001 

0.0041 

<0.001 

<0.001 

0.002 

~0.25 
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9 

8 

7 -

6 -

4 

2 

0 

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

11 0 mg/L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.7 
8.0 

mm m = 5.5 

'l'Ul. 62 fl .fl . 62 

59.3 

10.5 

'r1.fl . 62 fl .fl . 62 

36 

3.4 

'Vt. fl. 62 fl .fl . 62 

MINING ENVIRONMENT CONSULTANT CO .• LTD. 

v1!Tn miJouulwa i11ffvr 

pH 

7.6 7.8 7.7 7.9 7.6 

~-- - -- ------ 1------

'l'ttl . 63 fl .fl . 63 'Vt.fl . 64 fl .fl . 64 'Vt .fl . 65 

Turbidity 

2.16 18.5 2. 10 2.12 11.9 

'r1 .fl. 63 fl. fl . 63 'r1.fl. 64 tl .fl . 64 'r1 .fl. 65 

Total Suspended Solids 

>nm5m )>50 mg/L 

9.6 6.7 <5.0 <5.0 
ND 

'r1 .fl. 63 tl. fl . 63 'r1 .fl. 64 tl .fl . 64 'r1 .fl . 65 
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3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

mg/L Total Dissolved Solids 

__________ }~~!!}~!:~~~~~~------------ - - - ----------------------------- - --------· 

800 
600 
400 
200 

0 

'VI .fl. 62 

mg/LCaC0
3 

400 

350 

300 

250 

200 

150 

100 
38 

50 

'l'Ul. 62 

mg/LS04 
700 

600 

500 

400 

300 

200 

100 
14.9 

0 

fl.fl.62 

111 .fl. 62 

44 

111.fl.62 

4.38 

111.fl . 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

678 

'VI.fl. 63 

270 

fl.fl . 63 

496 

fl .fl.63 

788 

512 

111.fl. 63 'VI.fl . 64 111 .fl . 64 'VI.fl. 65 

Total Hardness 
370 

155 

34 
16 

111.fl . 63 fl.fl. 64 111 .fl.64 fl .fl . 65 

Sul fate 

572 

408 

205 

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

':iu~ 3-6 cllio) 
" 
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20 
mg/L Fe 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

mg/L Pb 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

mgfL 
0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

1.85 

'YI.fl. 62 

0.020 

IT1TTTTT1 

'l'l.fl. 62 

<0.001 

'l'l .fl.62 

0.156 

Ill.fl. 62 

<0.005 

111.fl . 62 

<0.001 

111.fl. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

<0.005 

'Yi.fl . 63 

<0.005 

'l'l.fl . 63 

<0.001 

'l't.fl.63 

Total Iron 

0.049 0.090 0.566 0.209 

Ill.fl. 63 'l'Ul.64 Ill.fl . 64 'Yi.fl. 65 

Lead 

mmgrn ~0.2 mg/L 

<0.005 0.006 0.007 0.009 

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

Cadmium 

<0.001 <0.001 <0.001 <0.001 

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

iu~ 3-6 <~t1) 
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mg/LAs 
0.40 

0.35 

0.30 -

Arsenic 

IJW11il\I '.>0.25 mg/L 

Q25 --------------------------- - ----------------------------------------------- · 

0.20 

0. 15 

0.10 

0.05 
<0.001 <0.001 <0.001 0.0041 <0.001 <0.001 0.002 

0.00 

'YUl.62 fl.fl. 62 fl .fl. 63 'YI.fl. 64 fl .fl. 64 'YI.fl. 65 
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'VH]1'1fllfllJ 2562 

~(llf)lJ 2562 

'W(]1'1fl1fllJ 2563 

~1:11fllJ 2563 

'W(]1'1fl1fllJ 2564 

~(1 1 fllJ 2564 

'W(]1'1fl1fllJ 2565 

cl _ti;! ct Q d : jJ .ct ii .Q v ct G)il 
Vll'HH1 3-11 lu'rn1Jl'YlfJmH1fll':iVl'.i1~11tl'fl~'t'ifJW.fll'V'f'IHt'i1tll'VfUfJ~ ~1'U'YlftVl~1'UVlfllilfJ-.3 !VI 

1ucti1-.3~~1umo-.lifo~uu 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

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

7.9 

8.3 

7.8 

7.9 

7.6 

7.7 

7.8 

2.74 

14.2 

0.93 

17.6 

11.l 

228 

9.90 

Solids 

(mg/L) 

3.2 

9.6 

1.6 

8.4 

6.7 

83.0 

<5.0 

Solids (mg/L 

(mg/L) CaCO:J 

310 

264 

276 

414 

244 

2 14 

116 

105 

128 

85 

75 

42 

40 

34 

SOJ 

22.9 

42.7 

33.4 

87.9 

39.1 

50 

18 

0.239 

0.346 

0.127 

0.235 

0.142 

6.52 

0.133 

0.009 

<0.005 

0.006 

0.005 

0.007 

0.008 

0.009 

<0.001 

<0.00 1 

<0.001 

<0.001 

<0.001 

<0.00 1 

<0.001 

<0.001 

0.0042 

0.008 

0.0048 

<0.001 

0.001 

0.001 

5.0-9.0 So.os So.oos So.01 

u1'l:i'YI i:uii.:i 1u'Ui1rni.mj''Uvf flf.J'U~'111'Yl'U~ 1i1n~, 2565 

m~~!l'UfJtuflwn.i1~1~'U (1h~tfl'YI~ 3) 1h~fmYflru~m~:um~~.:i111~-a'v:u11l1.:i'lf1~ ~tl'u~ 8 

'YUl 2537 
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tJ"i!Tn 111iie~11ullfo ii1ti1>1 

pH 

mmgiu=9.0 
9 

8 

7 

6 

5 

4 

3 

2 

----,_,--------u--------;;----------,;----------,:.----------;.;---------;;--
>JWl'lilU = 5.0 

111111 

0 

11.fl. 62 91.fl. 62 'Vi.fl. 63 fl.fl. 63 lUl.64 91.fl. 64 Vi.fl. 65 

Turbidity 

NTU 
300 

250 228 

200 

150 

100 

50 14.2 17.6 II.I 2.74 0.93 
9.90 

0 

'11.fl. 62 91.fl. 62 Vi .fl. 63 91.fl. 63 '11.fl . 64 91.fl . 64 '11.fl . 65 

100 mg/L Total Suspended Solids 

90 83.0 

80 

70 

60 

50 

40 

30 

20 9.6 
8.4 6.7 <S.0 

10 1.6 

0 

'Vi.fl. 62 91.fl. 62 l1.fl. 63 91.fl. 63 'Vi.fl. 64 91.fl. 64 VUl.65 

' , ' ~ ' ct .... Qf' OJ 
U'lf1.:.t'Ylffl'Ullltl.:.tuilil'UU • 
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500 mg/L Total Dissolved Solids 

414 

400 I 

i 
310 

264 276 
244 

300 

i 214 

200 
I 

116 I 

100 rr 
I 
I 

0 ' I 
't'U1.62 l'l .fl . 62 'l't .fl. 63 l'l.fl. 63 YUl.64 l'l.fl. 64 'l'Ul.65 

Total Hardness 
mg/LCaC0

3 

400 

360 

320 

280 

240 

200 

160 128 
IOS 

120 

80 

40 

0 

'11.fl. 62 l'l.fl.62 '11.fl . 63 l'l.fl . 63 '11 .fl. 64 l'l.fl.64 '11.fl. 65 

mg/LS04 
Sulfate 

130 

120 

110 

100 87.9 
90 

80 

70 

60 so 
50 

40 

42.7 

33.4 39.1 

30 22.9 

20 

10 

0 

'11.fl . 62 l'l.fl. 62 '11 .fl.63 l'l.fl . 63 '11.fl.64 l'l.fl. 64 '11.fl. 65 
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11;i111111i7B~1m711a li11iA 

10 
mg/L Fe Total Iron 

9 

8 

7 
6.52 

6 

5 

4 

3 

2 

0.239 0.346 0.127 0.235 0.142 0.133 

0 ITTITT1T1 

'VI.fl. 62 \'I.fl. 62 'VI .fl . 63 l'l.fl . 63 YI.fl . 64 \'I.fl. 64 'VI.fl. 65 

mg/L Pb Lead 

0.06 

0.04 

0.02 

0.009 0.008 0.009 

0.00 

'l'l.fl. 62 Vl.fl .62 \'I.fl. 63 VI.fl . 63 \'I.fl. 64 VI.fl. 64 fUl .65 

o.oot'gtL Cd Cadmium 

mV119rn ~0.005 mg/L 
0.005 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 

0.004 

0.003 

0.002 

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

0.00 1 

0.000 

l~.fl. 62 YI .fl . 62 '1'1 .fl . 63 YI .fl . 63 'l'l .fl . 64 11 .fl . 64 \'I .fl. 65 
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mg/LAs 
0.020 

O.ot8 

0.0 16 

0.0 14 

0.0 12 

Arsenic 

0.0 10 --------------------------~~~--------------------------------------------- · 

0.008 

0.006 

0.004 

0.002 

0.000 

<0.001 

Vi.fl. 62 

0.0042 

91 .tl . 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

0.0048 

'IUl . 63 91 .tl . 63 
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'VH]llfllfllJ 2562 

~L'llfllJ 2562 

l'ii)llfllfllJ 2563 

~mmi 2563 

VH]llfllfllJ 2564 

~L'llfllJ 2564 

'VlqllfllfllJ 2565 

pH Turbidity Total Total Total Sulfate Total lron Lead Cadmium Arsenic 

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

7.6 

9.0 

8.0 

7.9 

7.8 

7.7 

7.6 

0.20 

2.23 

0.14 

l.l 1 

1.46 

1.01 

2.37 

Solids 

(mg/L) 

0.4 

2.4 

l.O 

<5.0 

5.3 

<5.0 

<5.0 

Solids (mg/L 

(mg/L) CaCO~ 

380 

560 

676 

720 

580 

610 

570 

185 

130 

2 10 

110 

305 

205 

260 

SO.J 

20.7 0.936 0.016 

9.28 0.151 <0.005 

22.1 <0.005 <0.005 

27.4 0.107 <0.005 

31.7 0.042 0.006 

38 0.023 <0.005 

28 0.114 0.005 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.001 

<0.001 

7.0-8.5 5 ~600 ~300 

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

u111'1'1i:uii-:i1~'Wi1rniurl'i.rv1 fltl'W~"1ll'l'l'W~ ,jifi~, 2565 

lJ11l'J!l'WfJWfllV1tl1m~1"1~i~u1i.nfl u'J::;mflm::;'l'ln'lfJ11ff1'11mrn utl'u~ 12 VI.fl. 2542 

o' 0 .d 
(lflW CYi fl111'U~'l'll '!11Jl::;ff1J) 

lJ11l'J!l'WfJWfllV1tl1m~1"1~Hu1i.nfl u'J::;mflm::;'l'l'J1'lfJ11ff111m'J:u utl'u~ 12 VI.fl. 2542 

(lflW~tl'\l fo:U\1''l"J'~) 

ND : Not Detectable 

0.0013 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.002 

~0.05 
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10 
.... ~.~~~.,!~'.'.'.7.?:~........... 9.0 
.... Mmi1rn1:~::.~~~ ....... .. 

7.6 

4 

ft.A. 62 \;I .A. 62 

20.0 NT~ .•...• ~'.~~.~!~~. !~!.7.~? ....... . 

15.0 

10.0 

5.0 

0.0 

mg/L 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

....... !~~~.~,.~~. ! ~ ! . 7. ~ •.••.••.••.• 
2.23 

0.20 

'l't.fl. 62 Pl.A. 62 

ft.A. 62 \;I.fl. 62 

8.0 

ft.A. 63 

0.14 

'l't .A. 63 

ft.A. 63 

pH 

7.9 7.8 7.6 

\;I .A. 63 ft.A. 64 \;l.A.64 'l't.A.65 

Turbidity 

2.37 

\;I.A. 63 ft .fl . 64 \;l.fl.64 ft.fl . 65 

Total Suspended Solids 

<5.0 
5.3 

<5.0 <5.0 

\;I.A. 63 'l't .fl. 64 \;I.fl. 64 'l't.fl. 65 

' .. ' 

ti .. . .I .I"'! .. "' d 0 !II iJ ' .. ' et .... ~ 
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1.200 

1.100 

1,000 

900 

800 

700 

600 

mg/L 
........ !!'.~.~,.:~. '.':. '!';, ! :'.?.~ ..... . 

500 380 
400 

300 

200 

100 

560 

TI.11. 62 fl.11 . 62 

mg/L CaCO 
500.00 ....... .' •• ~!Y!~.,!~.1.~!.~.~~? .... .. 

400.00 

300.00 ......... ~~~.~~.'.~.!!!.~~~.~ ...... 

200.00 

100.00 

0.00 

TI.11, 62 

mg/LSO, 

.... .... ~~~~!~~~:] .. ~.:~.~-· 250.00 

200.00 
mri11rn 111 1- 200 ....... .... .. .................. 

150.00 

100.00 

50.00 

0.00 

TI.11. 62 

mg/L Fe 
5.00 

4.00 

J .00 

2.00 
Ul'11f1'1 l21 >1.0 

"'"'''" 111 >o.s 

fl .11. 62 

fl.11 . 62 

::::::::~::::::::: ::: :: : 0.151 
1.00 

0.00 

TI.11. 62 fl .11. 62 

MIN ING ENV IRONMENT CONSULTANT CO., LTD. 

Total Dissolved Solids 

676 
720 

580 610 
570 

TI .11. 63 fl.11. 63 TI.11. 64 fl.11. 64 TI.11. 65 

Total Hardness 

305 
260 

210 

TI .11. 63 fl .fl. 63 TI.11. 64 fl.11. 64 TI.11. 65 

Sulfate 

22. 1 27.4 31.7 38 
28 

TI.11. 63 Rl1.63 TI .fl. 64 fl .fl . 64 TI.11. 65 

Total Iron 

<0.005 0.107 0.042 0.023 0.114 

TI.11. 63 fl.fl . 63 TI .11. 64 fl.11. 64 TI.fl. 65 

_ 1.d ' 
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mg/L Pb 

111m9 ,,. 121 >o.os 

0.016 

'!'I.fl. 62 

mg/L Cd 
5.0 

4.0 

3.0 

2.0 

1.0 111m1111 121 >0.01 

0.0 

mg/L As 

5.0 

4.0 

3.0 

2.0 

<0.001 

"ft.fl. 62 

1.0 
~w11911112 1 >o.os 

0.0013 

0.0 

"ft.fl. 62 

<0.005 

Ill.fl. 62 

<0.001 

Ill.fl. 62 

<0.001 

Ill.fl. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

<0.005 

"ft.fl. 63 

<0.001 

"ft.fl. 63 

<0.001 

"ft.fl. 63 

Lead 

<0.005 0.006 <0.005 0.005 

Ill.fl. 63 "ft.fl. 64 Ill.fl. 64 "ft.fl. 65 

Cadmium 

<0.001 <0.001 0.001 <0.001 

Ill .fl. 63 "ft.fl. 64 Ill.fl. 64 "l't.fl.65 

Arsenic 

<0.001 <0.001 <0.001 0.002 

Ill.fl. 63 "ft.fl. 64 Ill .fl . 64 "ft .fl . 65 
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a 1,-1.1ei ¥it-; .,. .... ' 151Lfl"51::VI 

Arsenic I Digestion, Hydride Gene~ation/Atomic AbsorptioA 

Spectrometric Methodr2' 

Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Methodr2; 

Cadmium Digestion, Direct Air-Acetylene Flame Method121 

Chemical Oxygen Demand Closed Reflux, Titrimetric Methool21 

Color ADM! Weighted-Ordinate Spectr0photometric 

lv1ethodl21 

Copper Digestion, Direct Air-Acetylene Flame Methodl21 

Cyanide Distillation, Colorimetric Methodl21 

Formaldehyde Distillation, Colorimetric Methodl1l 

Free Chlorine 
1 

lodometric Method21 

j Hexavalent Chromium Colorimetric Method2l 

Digestion, Direct Air-Acetylene Flame Methodl21 ·Lead 

Manganese Digestion, Direct Air-Acetylene Flame Methodl2J 

Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method12J 

Nickel Digestion, Direct Air-Acetylene Flame Methodr2i 

Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Methodl2l 

2) Soxhlet Extraction Method12l 

pH Electrometric methodt2J 

Phenols Distillation,, Direct Photometrit Methoci12l 

Selenium Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

Sulfide 1) lodometric Method[21 

2) Methylene Blue Method121 

Temperature Laboratory and Field Methods[2J 

Total Dissolved Solids Dried at 180 °cl2J 

Total Kjeldahl Nitrogen Macro-Kjeldahl Methodl21 

Total Suspe nded Solids Dried at 103-105 °ct21 

~j 
('U'H~n'IC\)-.itl 091'H'11Z\il\\) 

iti'M1Jfl1111lpU11fliJ11Jiim11111~ 

··~ 

' 

~ 24 Trivalent Chromium ... 

-------------~. 
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,, 
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~1~'U~ fl"l"d2.l~'W~ I ....... ' 1l:i1LA"d1::'VI 

! 

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

Colorimetric Method; Calculation12l 

25 Zinc Digestion, Direct Air-Acetylene Flame Methodl2l 

" ... bt:l 0 ij1'HJ1 .:! ti.:! 

1. m.nf'lii1mm':ilJ~-:ibb1Vl~mmvi.:ii.J5:;b'Vl9'11v1t1 . fiiiil1Lfl~1~i.1'11~ilfl. Yll-lviA~.:i~ 4. n5.:JL'V\'Vj"1: .. . , 
L1€1mbtl1n1':i~l.Jvi, 2547 

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

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

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

"""""1.,: lit'f t; (( """ ((oo..-
1J"f1'H1 3J'Mt\t Ltl'Mt L1"iil'MIL3J'Mttl ~il'Mt8n'&ULtl'MIGl '11n~ 
22135 'l!!lrm1~m~n7'1'11 7 u.vn 4 (U1'14Wl\ITI'111) u.'IJ1~-.l1~mn l'IJfllJ1~n:il n1~1ri~~~1\lm 10240 

1mfl~,f 0-2187-0908, 081-6573909 1m«i1 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

0 I 0 ..... ..... - A ff' 
~11JL'l1J El'YHJ\I El1 Lfl El'Yl El\I LLff'l4"ll'l4 ';l\l'V\1f1El mfl~fl 

1J1L 1 C\UJ1'14th bb~\I 

May 1-4, 2022 

May 10, 2022 

Unit Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 029/2565 

May 12, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard" 
1-2/0512022 2-3/05/2022 3-4105/2022 

~u~::mh'1713J (TSP) mg/m3 High-Volume Air 0.204 0.194 0.197 

24 Hours Average Sampler/Gravimetric 

~'"~::mh1'll'U.1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.095 0.087 0.089 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

22135 'llll!lni~LflV'in;~n 7 LL!Jn 4 (U1\UflUTI'l!1) LL'IJ'l~~'l'lliJ1n L'!Jfl1J1~n:tl n;~LflV'iiJ'll1Ufl1 10240 

1miV'i~ 0-2187-0908, 081-6573909 1m1"11 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ui,;'Yl L'Vlliu...:11rnlf'I~ -;J1n~ ih::'YlT1.uT91i-L~"llrl 32145/16051 
0 I 0 V IV Q..I - f' 
~11.J~1.JD'Y1D...:J D1LflD'YlD...:JLLRWlJ\4 ';)...:J'V\1~D917~91fl 

May 1-4, 2022 

May 10, 2022 

UnH Method of Analysis 

• 

SAMPLING METHOD 

SAMPLING BY 

ResuH
21 

Lab-AB 030/2565 

May 12, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

1-2/0512022 2-3/0512022 3-4105/2022 

~lU'l::1lEhl71lJ (TSP) mg/m3 High-Volume Air 0.225 0.221 0.234 

24 Hours Average Sampler/Gravimetric 

~u~::1l1l.J'ilm~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.099 0.098 0.101 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

0.330 

0.120 

u r 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

....... 1~ G<l''lf g,.. tf ._. tfo._. 
1J1ti-'t1 3J'M>\I Lil'M> r'l1il'M>l3J'M>'t1 Ail'M>61SiHL't1'M>GI v1n61 
22/35 "l!!l!Jn;~Ll1¥m7't11 7 U!Jn 4 (U1Uff1UTI'l!1) U'!J1~~1~1l1n L'!Jfll.rnn:il n;~L'Yl'l'llJ~1Ufl1 10240 

'Lmf!...,,1 0-2181-0008, 081-8573909 'Lmn,., 0-2181-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u7i'Yl LVii'.ieh'11i171f'rn -,i1n~ ih::mwu~7Lt'l"ll~ 32145/16051 

0 I 0 --- A' m'l.Jt'l'l.J£1'Yl£1\I £11Lll £1'Yl £1\1 LLff'\.l."lJ'\.I. ';1\1Vi1~ £1i17ililfl 

u7nmh,:i 1ll~'\.l."ll£J\I 1m,:im7 

May 1-4, 2022 

May 10, 2022 

Unit Method of Analysis 

1 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 031/2565 

May 12, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

1 ·2105/2022 2-3/05/2022 3-4/05/2022 

~u~::mh'J1111 (TSP) mg/m3 High-Volume Air 0.246 0.248 0.238 0.330 

24 Hours Average Sampler/Gravimetric 

~u~::EJEhl'lJ'M.1~L~n (PM-10) mg/m3 High-Volume PM-10 Air 0.100 0.102 0.098 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
ui-~'YI 1&1li.\I L~"l'l"iil"LaJ"n ~i.l"61i'aLL'YI"~ -;i1n\Pl 
22/35 'll!lun1~ 1flvm7-n1 7 uun 4 (U1\.1Wl\.ITI'!l1) U'll1~~1'1'1l.J1n L'llfll.J1~n:tl n1~Lfll'llJ'l'l1\.lfl'l 10240 

1mi1'1'1 0-21 87-0908, 081-6573909 Lmff1'l 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

d 1.a. A A d I "" 

L Vil.1£1'1 LL7Vi\4£l'il ITTVi m7l.l°lfU'ilVi\4 rm !.J L 'Vl £) £191ITTVi n77l.ln £) ff71'1 
q • 

0 I 0 --- A' 9111HUJ£l'Y1£1'1 £11L11£l'Y1£1'1LLffWlJU ';1'1Vi1'il£lm'il91t1 • 
MEASURED DATE 

MEASURED INSTRUMENT 

May 1-4, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u;11mu1utl1utt~ 

Noise 029/2565 

May 12, 2022 

Interval Time (Yiritt~tt9l1wl'ti 0643389E, 1935859N) Standardlt 

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

1-2 VU)~l11fl1J 2565 2-3 VH]~l11fl1J 2565 3-4 'l'H]~l11fl1J 2565 

__ Q_l :Oq_ _p_:_IE_-::._9._~ :OO_E_:_IE_ ___ ····-·-------~-~.:.~----·-····-- ·--· ___________ _§.9 .2·---··-··- ·-------~~-:.~·-·····--····-··-········· ····-··········-······-·-·-·-·-
___ Q~'.9...2.l':.!?_=.-2~_:_()_9 __ }2.:_~-- --··------~~:.~ _______ 54.3 55.1 -·--··-··-·-·····- -·-----

03:00 p.m - 04:00 p.m 53. 7 54.1 54.8 

__ o~:_C?o .P~~-= 2?..:'2.~.E:_~_ : ____________ §.~;~----·-·----~=- ····----·--·-·- ?.-~ :_9_ ····---···---···· ···--··-------~-~: .?. .. __ ....... .. _ .... ·--······-···-····----
_ _Q~:gg_E:.IE-=..C?6 :oo P....:E.:1._. ________ 52 .. ?... ____ . 53.1 54.2 ----·-----

1- 06:00 P...:..IE__.: __ ()7:00 P._.m 52.3 -------- 51.9 54.0 
07:00 p.m .=_Q.~:0012.:_IE___ 49.8 _____ 51.3 __ 52.5 

.. 9..~_:gg_ P.:.IE.. =:_Q~:.92 .. P.:?.'! .. _. · · ··-·---·-·-···- ~-?;.?. ... _ ...... ·-·-····· ···-- ·-·······-·--~~:..!... ........... -.. --·- -·---·---··-· ?...!.:.'.?________ ··---·--····-----
09: 00 p.m - 10:00 p.m 46.9 -· 48.7 50.6 
10:00 p .m - 11:00 p.m 44.7 46.1 47.9 

_} .. !.:.2'2..~:.IE. .=: ... 9-Q:_Q.Q ... ~.:1-1.1 ___ :=~---·-···-~-~=~-~====:~=·=·-····-·-····-··'.!.~.:?. ___ ..... -........ -...... ·----·------~.?;L ......... ···-··---·· ====----~-=-
oo:oo a.m- 01:00 a.m 43.0 43.5 43 .9 ·-----------·--·-· _,, ___________ ---------- .. -----·-------
01 :00 a.m - 02:00 a.m 42.7 43.2 43.7 ------
02:00 a.m - 03:00 a.m 42.5 42.9 43.3 ·-··------··--···· .. ·-·--·--... ----·---····-·--·-·--"-·-... ·--· .. -·-···---------·-·-·· .. ······---.. -· ···--·--·--·-········ .. ····-···-··-··-·---·--- - - ·--···-··--·--·----··-··-·-·-··-.. -... -.. -- _____ , ___ ,,_, __ ,, __ _ 
03:00 a.m - 04:00 a.m 42.8 43.2 43 .5 ··----·--·-----·---·-···-· .. ·---··-· .. -··-·--·-·-.. --- -·--···-··-·--·-------·---·--·--·-----------.. -··- ·-·---·-·-----·-··--1---------1 
04:00 a.m - 05:00 a.m 46.7 46.8 47.1 

- 05--:-oo a.m-.::.-06~06- a.m 54.5 ·----- 54.7 --·---·-5-4-.9------;-------1 

==§:~:.9:9 ... ~;~=~:9._?.:22.~~~~~:- ·:====~i;?.===:~-~:== =·~==~~:=~~-s..:! .. -~::·=~= .=::.~----~5 ·2-___________ --------.. ··------
07 :00 a.m - 08:00 a.m 55.5 55.3 55.6 

08:00 a:m - o9:oo a .ni- -----58.8 -- ··----· 58.9___ 59- .-o·------+-------j 
--09:00a.-:-m.--=-1a:oo- a:ffi ·----·-59~'1-------·-·-·---·---· 59_2··--·-----·-·--5g:·4 -·-·---- -------

10:00 a.m - 11:00 a.m 59.5 59.6 59.7 
11 :00 a.m - 12:00_~p_.m _____ 59~8·-·-·-·---- ·--.. ·-----·--5~-.. --.. ·-·--+-----6-0-.-1----·-- ---·---~ 

12:00 p.m - 01:00 p.m 59.5 59.7 59.9 
24 Hours Measured2f 54.9 55.1 55.5 

Lmax (db(A)] 87 .8 88.0 88.2 

Remark: 1. 11 1119'11!11.n::ti'rn1'1.l<iLtw,;i1ti.J i.J1::mflflm::m111m1~..iLn9laEJ11LLV:..i'Jf1ii o.uurl 15 Vi.fl. 2540 

2. 21 iEJ"i.Jriu1im1i1"iua1"U.,j1n91 ua flEJ"U.'liau.91"U.rl La'JJ'Yl::Lu!.J"U. 1-241 
:.J • " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd . 
..,....,1,.: ~"1 ~ 6' .._. 6'o.._. 

1J1"~'t1 3J"\I Lil" L'l1"il"L3J"'t1 ~il"6liiHL't1"<;t ,-i1n~ 
22/35 'lf!ltmi~L'Yl~n1'1'l1 7 u.tm 4 {U1\4R'l\4TI'1!1) u.'l11~li'T1unn L'llf11rnn:i1 ni~L'Yl~1!'1'11\4fl7 10240 

1mt>l~Yi' 0-2187-0908, 081-6573909 1m"11 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

,S I A A A ,d I ... 

L Vi3J El'3 LLiwu.El~ITTVi mi3J°l!U~Wlt l'li1 ll L ~El El~ITTVi mi3Jn E!Ri1'3 • • 
O I 0 QJ ..... .... A ' 

mtHllJEll'lD'3 Cl1L1ltll'lt1'3LLR'\.l.'ll'\.l, '1'3Vi1~tlm~~m • 
MEASURED DATE 

MEASURED INSTRUMENT 

May 1-4, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

t1iL1mh~LfaUU1'1U1J1ffn 

Noise 030/2565 

May 12, 2022 

Interval Time cYirifl~t1t111~1't1 0645582E, 1e37596N) · Standardlt 
Leq 1 hr [db(A)] Leq 1 hr [db(A)] Leq 1 hr [db(A)] 

1-2 'YH)~l11flll 2565 2-3 'VH)~l11flll 2565 3-4 'VU)~l11flll 2565 

08:00 a.m - 09:00 a.m 55.5 55.7 56.2 -------·-·---··--··--- ·--.. -·-··----·--·--·-- .... ---------·-·--.. -·----·-------·---------------
09:00 a.m - 10:00 a.m 55.8 56.2 56.6 
10:00 a.m - 11 :00 a.m 56.1 56. 7 56.8 ---·---··--·----·-·-----------!-----··---·----·---·---------1-------1 
11 :00 a.m - 12:00 p.m 56.5 56.9 57.0 
12:00 p.m - 01 :00 p .m 56 .7 56.6 56.7 
24 Hours Measured21 53.6 54.0 54.3 

Lmax rdb(All 91.1 91.5 91.9 

Remark: 1. 11 lJ1fl1pi.n::irnfit.1~1flt.1rr11tl tl1::mflf1tu.::nnlJm1~~Lnfla£JlJLL\li~'ll1~ 14uutl 15 vu1. 2540 

2. 21 ,.fo~tlfiu1im1i1~i"~1"'11nfl ua fl£Jwii'aLLfl'l4n La'll'nrn'.it.11.4 1-241 
:.I ' " 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



22135 'l!Dun1~mY1n;orn 7 u.un 4 (U1\4ff1\4TI'l!1) u.'!l1~~T111nn l'llflrn~n:tl n1~L'YlY11J~1\4m 10240 

tmfi'Yln 0-2187-0908, 081-6573909 tmITT1 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

TEST REPORT 

TEST NO. 

REPORT DATE 

A 1A A Q .d 1 "" 

L~3JB'1LLimtBYIITT~mi3J°lftt'1WU.'Yli1tJ L~BBYIITT~mi3JnBRTI'1 
q q 

0 I 0 .... .... .... A ~ 

'11UfU.JB'YlB'1 B1LflB'YlB'1LLR'lt"ll'lt '1'1~1"Bm'1~t1 
q 

May 1-4, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u;rnu.h~ tii~'l4'11D~ 1fl1~m1 

Noise 031/2565 

May 12, 2022 

Interval Time (oWOfl~tltl'l1•1fl 0642827E, 1936558N) standardl/ 

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

1-2 VH]1Y/l1flll 2565 2-3 VH]1Y111flll 2565 3-4 VH]\Y111flll 2565 

02:00 a.m - 03:00 a.m 45.3 45.8 46.0 
03:00 a.m - 04:00 a.m-·-· ...... , ___ 45.7-----r-----·---·-46~0----·-----·-4-6 ."2---·- ·--------4 

04:00 a.m - 05:00 a.m 46.1 50.5 52.2 
05:00-a.-ffi-=-06:0oa:m- 46.3 ·---.. - 5 0.9_____ 52.5 

----------+------1 
06:00 a.m - 07:00 a.m 53.2 54.3 56.8 

----···--·-·-·---·-·-·-·---··-----·------·-··---·--- ·--··--·--· ·---------- --
07:00 a.m- 08:00 a.m 66.7 67.1 67.3 --0s:00 .. a.~m:-: 09:00-a:m:·-- .. -·-·-·---66~9-- .. -·--- -.. -........ - .... ·-·--67 ~3--·-··-·-·-- - .. --·-----·57-~5-·--·--- ---·---

···-··-··-····---·--·---·-···-·-·····-··-···-··-·-·--··--··--···------ ·-·-··- ·-· .. ·-····-·-.. -·--··-·-··--·-··-·-····-·-·· .. ··•··· ., .. _ ... , .. _,,,, .............. _,_ .. ,,_ .... , ..... , ... _ .. _.,_,,, .. ,,,_,_,,_., ... ·--......... _,,_,,,., .. ,_,_,,,,..,_,_,,_,,,_, __ ,,, ..... -............. _,,_,,_,,,_,,,_,_, ___ ... _._ 
09:00 a.m - 10:00 a.m 67.2 67.5 68.0 ,,_,,,_ ....... -......... _. ___ ,_, __ .. ,_ .. ,,, .. _,,,,_,,,,_ .... _ ........ --............ ...... -....... _ .... , ....... ,_ .. , .................................. -.... -............... ,_ .............................. _ .. ,_,, ___ ,,,, ............ - ....... , __ ,_, __ ,,_,,,,_ ..... _,, .. ,,_ ............ _ .. ,_ .. ,_,,,_, __ , ____ ,,_,,_,,,_,_ ............. _,, __ , ______ ., .. __ _ 
10:00 a.m - 11:00 a.m 67.5 67.9 68.2 --·-·--·-·-.. --·---·-·--·-----·-----·-.. --. _,, ...... __ ,,_, ........... - ... -·-------·--·-· .. -· .. ··--· .. --··--·-............. ______ , ___ , ........... _, __ ,,,_,, --------.. ------·-·- ,_,, __ . ____ _ 
11:0~.m - 12:00 p.m . ______ f((_:_'!_ ______ ·-·- 68.~---------- 68.4 
12:00 p.m - 01:00 p .m 67.5 67.7 67.9 
24 Hours Measured2/ 63.4 64.0 

Lmax [db{A)] 101.8 102.5 

Remark: 

TI'lln""11.l.11Jn1Y1 l'\.l.yj 29 n'\.l.11flll 2548 
' 

2 . 21 i1l.:itJfiu1imnh:ii'u.R1W;i1nfl 1J6l fl1l'u.'lillLL~'\.l.rl Lll'!Jtl::Liitm 1-241 
::.J • " 

64.4 
102.8 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



22135 'l!mm1~mvm7'111 7 L1t1n 4 (U1\4Wl\4TI'l!1) L1'111~-i1·1unn L'llflU1~n:il n1~L'Y1VUJ'l'l1\4m 10240 

ln1fl'Yi,f 0-2181-0908, 081 -6573909 'tmt1"11 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

TEST REPORT 

0 I 0 - ilo" - A I( 

'1TU~1.JEJ'YHh'l El1L1lEJ'YIEJ\lbLRU"lJU ';J\1'1/11~EJ'17~~n • 

Test No. 

Report Date 

LOCATION u7L11lUJ1UL~El\4TI'!;.117U1'1.U'.hLL~\ltii..:1EJtiLniLfit.1..:1tiR~ 
;.) .. . 

May 1, 2022 

17.00 '14. 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT MiniMate DS-077 

PARAMETER TRANSVERSE11 

FREQUENCY (Hz) 11 30 
r--·-· ------M·-

PEAK PARTICLE VELOCITY (mm/sec) 11 0.379 
-· ·-· ·--.. ---•M .. -·-·-----

PEAK DISPLACEMENT (mm) 11 0.00201 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

49 

0.571 
·----· 

0.00184 

0.585 

100.0 

VERTICAL 

0.254 

Vibration 016/2565 

May 12, 2022 

LONGITUDINAL 11 

50 

0.316 
-· 

0.00336 

~o ""'.d1""' .!. A ,d • ,a,&;, 

(L73J'Yl1n171.JU'Ylnm7::~1.Jfl113JRUR::L'YIEJUL3JElfl113JL1'1El~111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1'1\ILL'1 0.254 mm/s) 

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

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""'1..: '°''1 ll; tt ""' tto""' 'l.J":il:t't'l 3J'M>'1 Lil'M> L"J":iil'M>L3J'M>'t'l A il'M>61fiHL 't'l'M>(;l ;nn~ 

22/35 'll!l!lnl~L'l'lvm'Sorn 7 uvn 4 (U1\lff1'11TI'lf1) U'IJ1~\i1mnn L'llfl1J1~n:tl n;~mvoJ'l'l1'11m 10240 

1mt1~,f 0-2181-0908, 081-s573909 1m917 0-2151-0905 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

CUSTOMER NAME ui,j'Yl L'Vlijth'l1i17Lflt'I ,j1n~ th::muu~7Lt'l"ll.yf 32145/16051 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

0 I 0 Loo G..o &..- A c' 

m1Jt'11JeJ'YHl" D1L11D'Ylel"LLR'l.l."ll'l.l. ';1"'V\1~D~7~~fl 

tlei~n~::neiu".llu" 1vmm1 

May 5, 2022 

May 5 - 12, 2022 

Grab 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 7.6 

NTU Nephelometric 11.9 

mg/L Dried at 103-105 ° C 6.7 

mg/L Dried at 103-105 ° C 90 

mg/L CaC03 EDTA 34 

mg/L S04 Turbidimetric 18 

mg/L Fe Phenanthroline 0.209 

mg/L Pb AA-Direct 0.009 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.002 

Remark: 11 111~1~1i.ni1if"~·mJ1£Jaam:nnh""1u ih::mflm::m1"a~~1V1m711 uuu~ 2 vi .fl . 2539 ... . 
21 ~a"i.J~u1im7 u7i;'Yl L5UL17ilULaJ'Wrl LLilU~ LLt'l'lJil71~il~ 'il1n~ Lt'l'll'Yl::Lii£lu 1-029 

Lab-W 023/2565 

May 13, 2022 

May 4, 2022 

9:00 A.M. 

Clear 

Standard" 

5.5-9.0 

-
:950 

$3,000 

-
-
-

:S0.2 

:S0.03 

:S0.25 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""1..: Gt~ "6' ..... 6'0"-' 

t.J"iti-'t1 3J'Mi\I Lil'Mi t'l"iil'M>L3J'Mi't1 Ail'MiezfiHL 't1'M>Gl ;nn~ 
22/35 'l!!ltJn~~L't1Vln7on1 7 uvn 4 (U1'1411'1'14TI'l!1) u~1~-.i1'tunn L~fltmn:tl n1~L't1VliJ'lll11'fl7 10240 

lmt!Vl'1 0-2187-0908, 081-s573909 lmff1-s 0-2181--0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u7,;'ri L~ii£l\lli1i-1trn ,J1nil ih::miur~ma'll~ 32145/16051 

~1m~ilu~ ~1uYifl~::1u~muu\IM 

May 5, 2022 

May 5 - 12, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 7.8 

NTU Nephelometric 9.9 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 116 

mg/L CaC03 EDTA 34 

mg/L S04 Turbidimetric 18 

mg/L Fe Phenanthroline 0.133 

mg/L Pb AA-Direct 0.009 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.001 

Lab-W 024/2565 

May 13, 2022 

May 4, 2022 

9:30 A.M. 

Clear 

Standard
1
' 

5.0-9.0 

-
-
-

-
-
-

~.05 

~.005 

~.01 

Remark: 11 m!il1pu.~mmv-ni1~1~u (1h::L11'r1fl 3) 1h::mflflm::m1im11~\ILL1!il~!l1.ILL~\l'l!1~ o.uuf! 8 ~ . fl . 2537 

21 i1l.Jtl!ju1im1 u7i;.,, Lou11w1uijurf LL!lu~ ~~1J!l11!il!l~ -;i1n!il L~im::Lifou 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 '11El!ln;~l'Ylvm7on1 7 u.un 4 (UTIUl'l'14TI'll1) U.'IJ1~-.i1'1'11.nn L'!Jfltn~n:D n;~l'Yl'l'jaJ'l'\1\4frl 10240 

'lmi'l'j'1 0-2181-0908, 081-6573909 'lm1"'!1 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANAL YTJCAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u7i;'Yl mi'.leh'l1i1i-1~rn -;i1n~ ih::m\nr~mfl'JJ~ 32145/16051 
0 I 0 IV ..... V A ' 

~11.JfllJEl'YlEh'I El1L11El'Y1El..:ILL~\l.'JJ\I. '1..:1~1~Hl~,-~~fl 

1i1mmf1U1\l.U1LL~..:I 
May 5, 2022 

May 5 - 12, 2022 

Grab 

Unit Method of Analysis 

- Electrometric 

NTU Nephelometric 

mg/L Dried at 103-105 ° C 

mg/L Dried at 103-105 ° C 

mg/L CaC03 EDTA 

mg/L $04 Turbidimetric 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Resutt21 
Standard11 

7.6 7.0-8.5 

2.37 5 

<5.0 -
570 :saoo 
260 900 
28 :::;200 

0.114 :::;a.so 
0.005 lii'EJ.\l'hJiiL~!J 

<0.001 !ii'EJ\IL3.lih~w 

0.002 lii'EJ.,,'t3.liiL~!J 

Lab-W 025/2565 

May 13, 2022 

May 4, 2022 

10:00 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-
:::;1,200 

:S500 
::;250 

'.S1.0 

:S0.05 

:S<l.01 

:S0.05 

Remark: 11 3J1'ili-;i1umu.m'flii"1m'il1~Yttiu11m1 l.h::mf'lm::m1'1EJ'ilHTMi-i-3.1 uulJrf 12 'fl.f'I. 2542 (mmcnn1'Viu'ilifL,..,m::H3J) 
~ ' . 

21 m'ili-;i1Ufltu.m'flii11J1'il1~ffiiu11m1 th::mf'lm::m1'1EJ'ilH1'Vimi-3.1 uulJrf 12 Vl.f'I. 2542 (Lntu.cnEJu1~3JH.\IH'il) 
"" "I Cl Cl qJ Cl 

31 iEJ'1U~1J1imi- u1,;Yl Lfl'U.LTHl'U.Lajwrf LLEIU~ LL~1JEJi-1'ilEI~ 'ii1n'il rn'lJYl::LUtJ'U. 1-029 

Chomparechate Chantaveboon , J .. 
TECHNICIAN MANAGER ..i~ ~-9' 



' ~ 
ftlrl~U1flrl 3 



.-.-------MlNiNG ENVIRONMENT CONSULTANT CO., LTD -------

' 

Carbon Monoxide (CO) 

Nitrogen Dioxide (N0
2

) 

Sulfur Dioxide (S02) 

1 
T mal Suspended 

i Paniculates (TSP) 

Particulate Matter 

I < 1 O microns (PM-10) 

th1flal'.J ! ~"l1JJ~1flal'.J s ~"lfa~ 1,j,,flal'.J24 ~"l1JJ~ HllflDll l '~"1-l flllflftl'.J 1 iJ * 

m.gtm' ppm ~~m' ppm rngfm
3 

ppm µg/m3 ppm mg!m' ppm 

34.2 

0.32 

0.78 

0.20 

30 

0.17 ii 

0.3ti 

I 
- I 

- I 

,J 
. I 

10.26 9 

0.30 0.12 0.10 0.04 

0.33 ! . - 0.10 

0.12 I 0.05 

I. 
I 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Pararosaniline 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

. Chemiluminescence I Ozone (03) i 

: Lead (Pb) I - - I - - - 1.5 ! - - - Atomic Absorption 

I I L. j Spectrometer · 
~' ~~~~~~~~~~- --'--~-'--~-'-~-'-~--'-~---~__,_~_._~~~~-'-'1 

t .c:i -
'IUJltll'H~ : * flll~HWL~'IJlflW~ 

: filfl1ll.Jl-U'lJ-U'hliJ~.:jfl1'1ffil'W1\UVlf11llJ~tl 1 m~Vlf111'1' tjtlP1.QlJ 25 v.:ifl'll'b'tll;Vff 

L----------------.. ·----------------·-------------.. - .... 



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

.., .. 
H'Ufl1 

... .. 
I 1::ftu11.m~ [dB(A)) 

1. 1::~rnftv.:in~nP1 (L ) 
~ " mL'( 

< 115 I ,. 
2. 1~'1'rni1v.:n\lav 24i'-.i111 ~ rs.) < 70 I 

..; - SJ I ~ Q.r..d CV~ cS nin : th::mfl'flw::mrnm l ff~U1P\Ml1JU11'1'1!"1?1 mmv1 15, 2540 M1Wr1 12 ll'WlfllJ 2540 

..; 
m.n 

.. 
v • 4 ... 
'll'UFtfl'Ufll1'Yllll1iJ6.:ltt'i-! 

mn-::1ijflitu 

fll'j lli'LlflU"::V"elfJlT'W 

I 

(Maximum Sound Level, Lm'.i.'\) 
~--+~~~~~~~~~~--·· ~-+-~~~~~~~~~~ 

'j::~rnih.t.:iiu~v 24~111.:i 

(Equivalent Sound Level, L.q.24 hrr.) 
f--

1::~'lJLifo~m ~v 8 ~-.i 1m 

__,__ 
(Equivalent Sound Level, Leq.8 hrs ) 

iliLfl'IJ 70 Lfl<iL'lJa(Ltl) 

; 

v im1ml.J'll'1~1rn::a~1n~~t1l.J 1.J1::ni!'l'11'll'fi~n11tj1'Lln~11u~ 291i'W1lfll.J 2548 : 1.J 1::m!'l'm::'Yln~V1i'v. · 

------~----------------------------------------------....... 



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

. . .. 
fl11J.ll~'l'Ut>~t>'l.Alllfl 

.., .. .. ., fl'lli.lfl nl1'11i>Vl fl11J.lfl fl11J.ll'J1'11tl~tl"lllfl nl1'U;lR .. ' (leJ'lVl"I) cih1ii1i.ivi1fit>l'Ulii) cilaali.ivi1") .. ' {W'Jfl'V) dlaaLJ.1vi1fit>i'U1ii) dlaa1i.ivi1) 

l 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 . 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ;:::40 50.8 0.20 



r---------MINING ENVIRONMENT. CONSULTANT CO., LTD.--------

dB psi 
. .. ...... 

Nilfl1ztlU711ftil'll'U 

180 3.0 if1Hfl'i'1·Ufh.tl11'.J 

170 0.95 fllZllf1fi1U 1l1uj11'1fl 

160 0.30 

150 0.095 fll: llflUP111m~rhu 

140 O.o30 tll?J~lf'1~tT1Uf1tl'IJZ11'1'flll!Zfl111Jti?ltlflftVll1flfl11fi1~TU'IJtl~'lh::1Y1ffffl1i'Jtlll.Jifl1 
(Occupation Safety & Health Administration: U.S. Department of Labor) Vfl1Ji'u1~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 fi1?l ~tf 91~ ff1U flfll'Hl1i'la~1d'IJ!1~tl1::1Y1ff?Tl1i'J8L1llmav11i'u 1A' (USBM). TRP. 78 

Maximum) 

130 0.0095 ti1~1hrnP1timhttuP11~wd1il'fl11ml1i'lv ·mi 'IJ8~1h::1riff1Yl1i'J8LJ.Jim (USBM. TRP. 

78 Safe Level) 

120 0.003 th~1j11fi11M'11t\'1..,1ilutiuA'iw111fl 1l"auAe1-d8~1ilumm.nu., .. 
120 0.003 fl 1~ Jj fl, ~i'U fl 1'i ;'a~L; VU Ufl:; fi1tt ~f{fl~ ff1U fl ?f 'UZ11'1'f llfl::tn11ltl fl8fl ft Vt 1 fl fl11 

fiH1U'U8~tl1::mfltrl1i'JtlL1lifl1Vtl1li'u1~i.rnufi1rn1A!JLiitHtl'U 15 'UlTI (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fi1~~q'fl~i11il'fl'iJ'UZll'l'fUfl::fl11JJtlt1ef'iilvv1f1t11ni1~1u'Ue~tl1::1rifftn-ri'Jen.1it11 
V'cl1Ji''l.J1A' lurmfi1~1UAtll,t!I~ 8 i1 h1~ (OSHA, Maximum For 8 Hours) 

80 0.00003 

• 1nn : ltlfl ff1'i1.h::f1!1'1.Jflll ff1J11u1 2541 "mP1rn1,~s~nuNam::n'l.Jmflfl11' H1Mq,:;1iit1 lu~1un-ri'lv~ui1m:m-rii8~iiu 

1u1h::mf'fivia" fltJ~m11l1i'lv~ui m1Jrii'~a1m111w 



1 
i 
; 
I 

I 

I 
I 

..... 
~1J1JVI 2 (tl .fl . 2539) 

'tH.JnflllJfl1llJiim'i:::'il'lfUtllW~lHHU TI .fl . 2535 
"" . ,, ,, ' 

1Hl..:J nl'l1UflfJWaflllW:::'\l6·nhii.:ivhnm.1fHlfHllfl iH..:Jl'U 

v1ff'EJ~1t.11'il,,1lJm1lJ'lu,j'v 14 11i1.:intlm:::m1·rnuu~ 2 (TI .fl. 2535) ?HJfl,,llJ 

m1lJ'lt.1l'l'i:::'i1'lfutytY'~iHnu tl.fl. 2535 ~'i:::1Ji1"i1'1lJ'i:::mEJJ1if·rnt:ifl'illfl1H.:i1u1~'\.m~i~Vi1m'i 
mh.:i i,,t:i v1.rnil.:i111ti11'11vuv1.:i'ilu J1if .:iJ uihin11w:::1~u 11.Jf!llJ~i'!lJU '1°1nrnu~ 1,,viJ'i:::mflit.1'il'lf 

" " fl'il'ill'411Jfllll 11~ n.:iil~ti-3 Lli'l ~nnl i 11'1 ~tl'ill-3 (Dilution)" lJlJ'Ufll11f1l'im:::Vl'i'NfJflffl'HO'i'i11~'3tltlfl 
,, ,, ' ,, 

iJ'i:::f1lfl'Oll1U~fJW~flllW:::'tlti..:JUlii.:i.Yh:::mvtit:ifl'illfl l'i'3'3l'U ~.:iil 

,, ,, ,, . ' 
lhii.:i 11mvii.:i u11i1vii1nfl'illflfllnh:::nuun'ilm'i lN'l1U~'ilff111m'ilJii'il:::'i:::mvtl.:i~ 

,, ' ,, ,, 
I 0 .c!l IQ j/ ig} ci 0 .c:l G)9'o 

1111 tl'3lJ lffllil'iW:::'H'itlmlfl"lff '3111fltl t)lJ Lm::: 1111lJltlfl1llJ'i1lJ(l'3'U 11ffEJ'illflfll'j & 'lf'Ul'tltl'lfl'\.NllJ 'i1lJ 

i ~ 4 :.:,, ?I :.:4 
'Yl'l'illflfl'ilm 'ilJt:i'U iu l 'i-N1u f.l,, "11'11 fl'i'ilJ 1,,vu imflti.:imu 1 'l.l~nlJlJ1'1'iJ1Ufl11lfJlJf1ln:::mvurn.:iVI 

" n111ufl 11lu1h:::mflil 

I/ ,, I II 

,j'tl 2 u1ii.:iii1:::mt1t:it:ifl'illfl lN'llU~t:i.:iiiflWfflJU~~.:iil . 
" (2) ii~rnff (TDS '11l6 Total Dissolved Solids) ~t:i.:iiirh~.:iil 

2.1 ti1ii~mn- !lilJ1nn11 3,ooo iitliini'lJ9ivii,,'i 111t:it:i1'iJ11~~1.:i'iJ1n~nTttu,, H ~un11 
,, ,, ,, ,, . 

iJ;lJ1w i.hii.:i mHi,rrn.:ii'-uu1ii.:i 111v'l.l1:::111vi'tlt:i.:i i 1 .:i.:i1uf;!,,tl'l»mrn ,,,lJiinrn 11 ·N1u~,,-er111m1lJ 

n111u'111~~6.:i llilJ1nni1 5,ooo iitliini'lJ~Diifl'i 
,, ,, .d ,, ' 

2.2 u1Vi.:iG))'..:J'i:::1Jl·EJ66fl'illfl h.:i.:i1Utl'l~ll11rl.:i1hiiiiti1m1lJL~lJ (Salinity) lJlfl 
,, ,, ' ,, 

n11 2,000 iltliini'lJ~Vii'il1 ti1 ii~1e ·t'I' i'Uu1n.:i'il:::iiti1mnni1ti1 ii~rnn- iiiivdiumni.:iu11tlihnu 

5,000 nniini'lJ~eiim 

I (3) ff1'i11'\l1Utl6tl 



- , 

----, 

I 

' 

I 
! 

-2-

(3) tYTm'IJ1'\.Hlml (Suspended Solids) '11hnnn11 50 iiaiini'll~fliim 11;titrnm'1n~1,:i 
f )I ,, JI ti )I I 

~11nnt11'H'\..lfl H ~unlJu7l.J1wu1n..'I 1mt1..'l·nNi'utl1Vi..'I M1vll·na~Yl'IJ6'11HnUfJ'1m'Hm1lJ '11l.JVinrn 

h..'1..'11UfJ'1tY1'Hm1l.Jn1Mu11 u~~fl..'I '11hnnn11 150 iiaiini'll~tiii'11 
.. 

(4) 1aM::'Ht!nijt11~,:iil 

4.1 UHlYI (Mercury) 1lill1flfl11 0.005 iiaiini'll~Vii'11 

4.2 l"ll'lt'l!UfJlJ (Selenium) 

4.3 Ufl~LlifJlJ (Cadmium) 

4.4 "1::n1 (Lead) 
..... 

4.5 tnll"ll''Ufl (Arsenic) 

1lill1nn11 0.02 iiaiini'l.J~vam 

i1h.nnn11 o.o3 iJaani'l.l~vii'11 

ilill1md1 0.2 iifliini'll~va;,1 

ilill1nn11 0.25 iiaiini'l.l~va"11 

4.61miifol.J (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 Trivalent Chromium 

4.71J1L1tlll (Barium) 

4.8 il1nfl (Nickel) 

4.9 YltHU~H (Copper) 

4.10 ff..'lfl::ff (Zinc) 

i1hnnn11 0.25 iiaiini'll~Va"11 

11hJ1nni1 0.75 iiaiini'll~viim 

ilill1nn11 i.o iJaani'll~vii;,1 

il.ilJ1nn11 LO iJaiini'l.l~viim 

ilill1flfl11 2.0 

ilill1nn11 5.0 

4.11 UlJ..'ln1UtY (Manganese) ilill1nn11 5.0 iifliini't1~vii"11 . 

(5) cHfl hM°(Sulphide) fi~1Viflmfluig 1flw1wia ivJ~CH:zS)ilill1nn11 1 iiaani't1~vii'11 

(6) i"ll'v1iu~ (Cyauide) fi~iilvrntlu ig lf!Wl'W i"ll'v1iu'1 (HCN) il.it11nn11 0.2 

(7) vJv{l!a~i~<;) (Formaldehyde) 

(8) tY111l1::mJ1J~'U~lt'I (Phenols Compound) 

(9) flfltl1utitY1:: (Free Chlorine) 

(10) l'WtY~19>'<;) (Pesticide) 

(11) 6Wlrnii . ... 

(12) ~ 
' 

(13) niiu 

il.it11nn111 iiaani't1~vii'11 

ilil.J1nn111 iiaiini't1~6a'11 
SJ lit r.q 

'16..'I &lJlJ 

il.imnn11 40 6'1f'l11"lfa1~t1tY 
31 "l·~dctGJ.cS 
'16'1 LllllJ'UYl'W'!HlflV~ 

~ti..'I 1li1~u~-W..'li' ,:i1nt1~ 

.. 
1 (14) ll1,juua:: i'll,j'l..I 



l 

--, 
! 

1 
i 

1 
i 

--, 
I 

---. 
! 

j 
! 

I 
I 

-3-

. ,, .., .., ,, .., . 
iin111uri H ;iuti11iJ11l1rutl1Yi.:i 11mi.:i1t:1.:ii'1Jtl1Yi.:i 111tiiJ1::111'Yl'll~N 1H.:i1u~'1-n-111m11J ~rn..1nm1111.:i 

.:i1u~'1-n-111mrnn111uri 11?i~t:1.:i 'h.imnn11 15 ii"anf11?it:1a'11 

(15) fi1 u1ti~ (Biochemical Oxygen Demand) ~?JW'l1fJii 20 6.:Jfl'WlmLCHElff l'rn1 51'U 
I ,, JI ,, ' ,, JJ 

1>.imnn-.h 20 iiaani'1Jfi6a'11 M1trn1'111'1nfi1.:i'11niin1mJri H ;iuti1JiJ1111wtl1Yi.:i 11mi.:i16.:ii'1Jtl1Yi.:i 

'tt~mh::1m1'1JtN 1 HHU?J'1ff111m11J mll~mll 1N'l1'Utl'1ff1'ttm11Jfl1'tt'Urt11~.:i~6.:i 11h.nnn11 60 

n"ani'11?iva'11 

(16) Ti1ii1mgu (TKN 111e Total Kjeldahl Nitrogen) ii.imnn-11100 ii'f!ani'll~aa~n 
' J ,, ,, ,, ,, 

'ttl661'111'1flfi1'1'11flntl1'tt'U'1 H 'IJ'U n1JtJ1111w tl1;J,:i 11wci.:i16.:ifothn.:i lf 1t:11h::lil'Yl'll6'1 h 'l·n'U~'1""1'tt 
nn11 1111J~nrn 1 H.:i1u~11m11m11Jn111uri u'1.:i~6.:i 11imnn-h 200 i1'flani'1J~6a'11 

(17) Ti1~1ti~ (Chemical Oxygen Demand) 11imnn11 120 iiaani'11'16a'11 'ttl6U1'1 

1111n~1.:i'11n~ti111uri i1' ~uil11iJ1mwJ1vf .:i 11mi.:i'HNfuJ1vf .:i 111vil1::m'Yl'll6.:i h.:i.:i1'U~'1ff1'11m11J ufi 

"'6.:i ilimnn11 400 iiaani'll~tlam 

~ ~ ~ 

'li'ti 3 fl11'111'1fftl1Jfl11l1'11JTuu1n.:i'11n h.:i-n'U~'1ffl'ttm111'111l'li't:i 2 i-H'~11uum11i.:ifit:1 iiJil 

(1) nnm1'1fft:11Jfl1fl111J1i'.lum~urn::~1.:i'Utl'ltl1ii'.:i i-H'iclf1fl~t:1.:i1'rim11l1i'.lum~11rn:: 
~ 

,-iwutl.:iu1 (pH Meter) 

I ...... 19/i~.d. SI I Cll Q 

(2) fl11'111'1fft:l'l.Jfl1 'VlflWff '11 '1!'11ifl111::1'tt6Um 1::'1111.:JfJW'ttfJll 103 tl'lfl'Wll'al=ll'Vff 

ii'l?JU!lffJii 105 tl'lfl'1L=ifaLCMVff iu11a11 ~1111'1 

(3) fl11'111'1fftl1Jfl1ff11U'll1'U'f!tla i-H'i'111imrn1tl.:iN1'Um::rin1me.:iivuft11 (Glass 

Fibre Filter Disc) 
~ 

(4) m1fln'1fftl1Jf;11 M'fl::m!n iM'iclf1im1,;'.:iil . I ., "'1 d Q d Q.I Q.Q 4.1 n11'111'1fff)'!.Jfl1ff'1fl::ff fil111JV1J 'Yltl'IUfl'I Ufl'111JV1J U1J11VJJ '1::m 'Ulna 

U'f!::U1Nfl1Uff i111'1filiti::fltl1Jiifl Utl'l.J=iftlvli'u miJfl 1'111vl1'111J'1'1l (Atomic Absorption 

Spectrophotometry) 'lfUP'I i'1L~fl1Wff1Ym~'U (Direct Aspiration) 'H1tlnvrn1-n-J.i1 vii-n-.fru miJfl 1mn1flii 

(Plasma Emission Spectroscopy) 'lfUfl~'U,;nnvm ti·vuw'f! 'Vi'fl1ffii1 (Inductively Coupled Plasma : ICP) 

I o' ... 

I 4.2 fl11'111'1fftl1Jfl1t:l111=if'Ufl 



--..., 
i 
; 

--..., 
i 

--..., 
I 

--..., 

! 

l 
I 

! 
i 
i 

-4-

4.2 m1111111tYvufi1m{1".ll'Ufl ui;i::1".ll'UUUtJlJ '1.iflrnti::11vlJfifluvucirtrwciu 

mtlt11m 1vJ111n.J1111'1 (Atomic Absorption Spectrophotometry) 'lfU~ 1g1~1i;l 111u1um1ciu (Hydride 

Generation) 'l1~tinYia1~nh ~ijtl~'U tY11lfl 1mtY LflU (Plasma Emission Spectroscopy) 'lfU~V'U~flnw~ 

tivu~a vrn1inh (Inductively Coupled Plasma : ICP) 

4.3 fl11'P1':i1'1tltJ1J~11htJ'Vl lifl~ntJ~;ttJ1JijflUtJlJC)ftJW~lJ Lfla~ rn1fo1 

l'VlflUfl (Atomic Absorption Cold Vapour Technique) 

(5) fl11'P1'l'1'iHHJuf11~i;i ivM '1.i1''1.~ilirmi;i111·rv1 (Titrate) 

(6) t1Trn11111rnuti1 ic1m1iu~1'111.rinmi'uui;i~;i111~1vni'Vl1~u m1~'t'.)1fluti<ifl 

(Pyridine-Barbituric Acid) 

(7) m1m111n-vuf11vlti{111i;i~ig~ '1.111rn1nv11if (Spectrophotometry) 

(8) m1;i1111tYtiuti1tY111h::nm.1Yiuva '1.iflrnmtu ua::r1111~1v11i 4-v::inuuvu~ 
i'Vl'°;U (Distillation, 4-Aminoantipyrine) 

(9) fl1'l'm1'1fftJ1.lfl1flJ;ltJ~lJ~ff1:: 111''1.rnitl lfl l~u11111fl (Iodometric Method) 

o o) m1m1'1iYv1.1tiTtT11~HHle~nu'l11tJn1~~fl'11i~'lf111tiff';i1 '1.iflfjifl'1cir ifl1111 i;in 

11~ (Gas-Chromatography) 
~ I ' ~ 

(11) mrn11111YtJ1.lfJW 'l11Jij'UtJ~tl1 '1. i1"l. '*1fl1ti~i'~fJW '111Jij i~'Uw::l11m11~11'11vv1~1l1 
~ ~ 

(12) fl11m 1'1tltl1.Jfl1U 1"u1m:: i 'IJ"lJ , ,n mffn~~1v'111i1i;i::mtJ U~',JUtJt1'111U1'11Ufl 
~ 

'\ltJ~tl1"'u1m:: t'IJ"'u 

(13) fl1H111'1tltl1.Jtl1Ultl~ '1.i1"l.fl1im: i"lf~ llJ~Vht1ci'U (Azide Modification) ~~fl.1'111Jii 

20 tJ~fl'11cira1CMatY 1~urnn s iu ~'1~tH1'U 111'v11im1~u~nrn 1HnUfJ'P1"1'1'11m1111i1'm1111'1u'lfti1.l 

( '"' c:I ~"1""""' o' 14) fl11'P111'1fftJ1Jfll'V11fl1tllJ i11 'lf11i1'1J;1~111a (Kjeldahl) 

(15) fl1l'P111'1fftiufi1CM1ti~ 1i1'1~11ivtwiri;i1~ 1~v 1tl'1ir1<Mv11 i~ im111r1 (Potassium 

Dichromate Digestion) 
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" " . 
tl11m:::thlaa 'IJtJ ·HY1J1flll1tY1m~.:i1r.i~~e1Jui.f.:i1.h:::mtYhw 'HltJ Standard Methods for the 

Examination of Water and Wastewater ~'I American Public Health Association, American Water Work 

Association ua::: Water Environment Federation 'IJV'lff'Hf !tlL1J1m 111Jn'Uthmrn HA'1a 

i.h:::mrr w 1u~ 14 iiquwu vut 2539 

i'lfail'llu iiutt1.:irr 

cu1ai'lfail'llu iiuip.:irr) 

i'!1J'U11~11m1m:::m1.:ifJ11ff111mrn 
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11tN n111U'1fJW"n'.l:lw:::'ll1ii'lvh:arnmmn.rnn h'l\11u'1ifiit1111'1n,jH'11n 

~fi111ufl H''1uil1:::n1fl'm:::l'ln'l~"tr111m11.1 ~n!u~ 2 (w.fl'. 2539) 
I sJ JI ' 

11e'I fl1'H'IJ'1fJW'GifllJW:::'\Je\IU1ii'l-vi'I:::U1tl6f>fl'11fl 1H'l1'U 

~1t.11h:::mffm:::m1'ltl\Plffllffl'Irn uiJlJ~ 2 (Yi .ff. 2539) 1~e\I fi1lfUflfJWtrfl1:1W:::'Ue'I 
" ,, ' ' 

tl1fi'IVh:::1mmemnfl h'l\11'\.J 'li'e 2 (15).(16).(17) l~'I:::iJ'lif mlJ 1 H\11'\.J~'1ff1'Hfl'Inl n'1:::01'HUflfJW 
.... : ..: d 4 lfl 9J I I .ct c:l I Q Q 

am1ru:::'U1m'Yl'I:::1J1V6tlfl'illfl iH.:Jlhl "b'.:J l~llfl fll lJ 16~ (Biochemical Oxygen Demand) fl1 'Yllfll6'U 

(TKN Ml6 Total Kjeldahl Nitrogen) m1:::f11~ie~ (Chemical Oxygen Demand) 1ifu11n,j1\l'il1fl~fl1MUfl 
" ,,,, " ,, ,, " 

11"1u1h:::mff~iJ1JA'.:ifli;\111~ 'ti.:iil~-unrn.l1mw lhYi.:i umi.:i1ti.:ii'uil1ii.:i M1mh:::mn'\JtN 1 Hnu~\PI 

mmnrn 
,, ,, II r 

u:::uu nm i 'I .:i.:i1uti\Plff1Mm'IlJ~.:ititin1h:::mffn1Mu~riwan1:1w:::u1ii.:i'ih:::mveen . . 
u~rn h.:i.:i1u'1iflit1111\Pln~1.:i'il1n~firnu~ Himh:::mffm:::m1.:i~\Plff1Mm'I1J ~iJlJ~ 2 (vu!'. 2539) 1~ti.:i 

" ,, ' ,, 
fi1lfUflfJW"fl1:1w:::'Uv.:itl1ii.:iih:::mt1v6n'il1n iH.:i1u A'.:i~v 1tli1 

'li'v 1 t11uit:1~ (Biochemical Oxygen Demand) ~~WM.fJl120 tl\lffWJHU~flff mn 

5 i'u i1hnnni1 60 flaiin1'11~t:1iim ri1M1'mh:::ml'l'\Jti.:i iH:i1u~ftt1'1Mfl'I'I1J1111lD\!J;f'f1'1t1nt:1 

m:::m 'N (Yi .ff. 2535) t:1tlfl\Pl111m1lJ'1uvn:::'.n'll'ilwru~i'J'.:i.:i1u 'Vl .ff. 2535 fie u ., 

u ~i~u~ 4(1) 1H.:i1uun:nvun'1m11~v1nuff'111 ~.:iii1'trff',,1J'1u1:::um 

1.3 ih~ufi 10 iH.:J1UV':i:::fle1Jn'ilfl1':il~V1nUmm'I'il1flllil'I ev1.:iiflvv1.:i 

Mi1.:iM1umnamh:i ~.:i~e iurl 

(1) mnh'UUlJU~ M1ti'IJU1Jl~fl 
• ~ <!I SI (2) fl1n'l1'\JU1Ju\lfl'IU1J lf'J'U'\JUlltlUUM\I 

(3) m1Yi1~ii91fl'w~u1m'I'il1nuil.:i 11'.lu1~u 1~'1 M1v;'u 

. "' ... 1 1.4 a1flm1 15 



' l 

I 

i 

-..., 
I 
: 

' l 

·i 
I 

i 

-2-

,, 
11l611'11U6Vl-3 f1'-3i6 ii.Hl 

,, 
(1) nwv11t1111THnn.1 1116m11Tn:h1~,-iiut1111i'rni\u'3~"1 

• 4 4 d4 41 .lQlc( Qlc( 

(2) m1iJ'U111t:1·1rn 'W'lf 11rn11w'lf mnw'lf 1ut:rffm m::~nii-m 'll'U 

QI " Cl - 1 ~ 0 Q.I 0 Cl ~ Q,I o' 
ff 11111H!L1J'flt) fl'11t:lV'f11'11'I'l..J'Yl1'11'Itl Nff1.J LU'U t:ll'111':iff111 

oa1.d C\ d QI ~ " 4 ~'lief.:::.' 
1.5 t'\11'l'l..J't'l 22 h-3'3l'U1h::flt:l'l..Jfl'lfll'ILfW1fl'l..Jff'3't'lt:l 1'11V 'H'It:ILff'U &V'lf-31.11'.tf . ,, 

1v11u (Asbestos) vaH 1flt:1U1'311u'3 111t:111awt1a1~'1'3~t:1 itlu 
(1) mrnl!fl fn11rn 1u"lf' ffl-3 Mi 'fa tlu m.J fl1'l..l ii11mi\v1 mt:i L~fl 

91 .c:S 4 1od'1 .a.C:. 
(3) fll'I'Vhlfl tlt:l:l.Jff '11'It:lU11'3ff1L'I,-iflltl'l1'It:lff'3't'l6 

~ c(Q 
(4) flll"Wl.JYHY'3'Ylt:l 

1.6 ii1fi'l..l~ 29 t'I·Nl'Wm1fl 'J'i11ma:: tl'l..l ilu111t:1ufl Wt:Jfl oUflU'fl::u~-3 u~-3 
• <3 ., i"='t c!:I 4 .::I QI QJ d' 
fflL'I~ t:lfl 'l1L1J'W"1tl'l~'W l1'It:lLtl'flt:l'L'f1''11'W'3ff111 

O QI .d Q d Cl I '1 I .J ,Ci I 

1. 7 'fllfl1J'YI 38 t H'3l'UN'111Wt:l 'H'Itifl'I::1'11l!lt:lfll'3 flt:lV1'3'H'U'3 '\11t:l'l11:1Wt:ltl1'3 

(1) fll'l'Vi11gt:1,-i1n 1~ 111v1tY~6'W 

(2) fll'J"Vi1m::fl1l!I m::fl1l!IU~-3 'Hltlm::111'1!1~1~um1nt:1tY!1-3'lfU'1 

~Vi1~1mff'u 1a (Fibre) 111t:1u~um::11n11 w11rn1 (Fibreboard) 

1.8 tllfl1J~ 42 tH'3l'UU'I::flt:l1Jfl'3fll'jL~t11tirnfliM'wcrf ffl'Htlii 111t:11ff~Ltlii 
~-3il1'.ti~u vtJ1'31flt:1a1'311rl'3 111t:111'f11avv1'31Pi'3it1iutl' 

I 1.9 ii1fi11'¥i 46 .. . 



I 
' 

-3-

oCl..l.J ,. Q d Q.I Ii I od"' 
1.9 '11'11J'YI 46 L'H~l'W1h~flf.J1Jfl~fll'Hflll1fl1Jll1 f.Jlll-3 '1f.Jll1'311'W'3 '11'Hl1Hllll 

" 
tiv1.:i ~.:i~ti 1tli1 

Q,f 4 _94 QI ,. 4 Q .. 'I ti ..::!:I CV o' 
1mn l1'itJ1JfHfl'W i'ifl mtim11lrn1J1J1ll'lltN1l'\il:H.I 111tiff111 

(3) m·H·ia111'11q~*'Hmvn111fuiif1fi11N"'urlq'llmVi im.:iff~1.:i 11;f.J 

mrn1~·thm~1~i11 'l 'll'tl.:i~1.:imv1l'\il:IV11;mY'111 ~i'!1l'U~~11rnrn1::m1.:iff11i11w1l'll't.h~mfl' u~i~q 

1111J (1) 'H1tJ (2) i1h11l~.:ii11q~*111lwri1Mfui~1i'!utJ1m11T11tJ.:inm Lfl~e.:iri1tJH Lfl~t:i.:i"e ~i~iu 

1.10 ii1~1J~ 92 h·Nl'Uiftl.:J1~'W 

'li'ti 2 rhn1fl1~u (TKN 'H1f.l Total Kjeldahl Nitrogen) ilimnn11 200 iji\anf11~ea111 

ri1'Hi'm.h~111vt'lltl.:J 1 Hnu fJ11 ff111m11J1111Jtl'ty'M'11'1vntJm~vt n.:i (Vi. fl'. 2535) een1111Jfl'll1J iuVi1~n'lf 

UtytWiiHn'W fl.fl' . 2535 fiti 
. . ' 

2.1 ii1~ufi 13(2) i H.:i1utl1~ntiufi~m11nv1nrnfl1e.:itll .:i 111mfl1ti.:i 

tl 1 ~ ntiu m1111 tl1 ~m n m1'tl 11T1 ~v .:itl l .:Jn~ u 1 ff'H1 ti ff'U ti.:i mm '1 

2.2 ii1f111~ 15(1) h.:i.:i1utlnneufi~m11~v1fl'ut:i1m1'ff111 tl1~111Y1m1'tl1 
d d oGJJQlo' 

m1111Nn'1J 'Hrnti1mnhm11tl111mm'1t1.:iffm 

'li'tJ 3 rhtMiti~ (Chemical Oxygen Demand) ill111nn11 400 ij'1iiflf1J~t1ii111\Y1'Hfo 

tl1::Lfl'Yl'Yl'llt1.:i h .:i.:i1u ~11m11m11Jm1Jtl'ty~ofl'1vnti m~m1.:i (fl. fl'. 2535) tltifl1111Jfl111J i u Vi'i~'il'lf 

tl'ty~h.:i.:i1u fl.fl'. 2535 fiv 

3.1 ii1~uri 13(2) h.:i.:i1u1h~nvufi~m11~v1nmfl~t1.:itll.:i 111mfl~tN 
tl1~nvuvT1111tl1~m'Ylm1'tl11fl ~v.:i1h .:in~u 111 "H1e ff'llt1.:ie1m1 • 

3.2 i:i1~u~ 15(1) h.:i.:i1m.h~nf.lun~m·nrl"'1t11rn11111ff'111 '1.h:a11vtnwn1 

ti 11111Nn'1JM1ef.l11111'tf11 ~ ~':i'tl ri111fmiv.:i'ff111 
" 

0 "' ... 

I 3.3 "'1~1J'YI 22 
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. ,, 
l1tJ (Asbestos) ~Hh..:ii'1tJti1..:i11i!..:i 111tJ11aiatJti1..:i ~..:i,;tJi1Hl 

(3) m1<tfon ~m.1~ 111tJu,;..:i~11~'1~w111tJ~'ITitl 
~ d'~ 

(4) f11'J'~lJ'VHY'l'Vltl 

3.4 al~'l.J~ 29 11..:i..:i1mn1n 'if11111a:: V'l.J UtJ'l11tJ'l.J~ vfon .u~1m::ufi..:i ff11~'1 
GJGj9/~ d .:!! Q a.tQJa' 

tJ ~ i 11 m tJ irn.1~ tJ '11'Hl11 fl a tJ u ff'11 tJ ..:i ff~ 1 

3.5 al~'l.J~ 38 tH'lltJNii~1ttJ 111tim::~1'l!lt:1~h..:ii~tJti1..:i11d..:i '11ltl'l1ilWtlVH 

(1) f11'J'th1ttl'1 lfl il! 111t:iiff~6tJ 
(2) m1li1m::'111J m::'111Ju~..:i 111tJm::'1n:1~lfltJm1ntJff!w1n1~~ 

n1'11mff'u iv (Fibre) 'l1lt:JU~l.lm::~m1 i vlmtJ{ (Fibreboard) 

... I CJ a QI d' 
u'J'::fllff W 1'\.J't'I 18 fllJ111~l.lli ~ . ff. 2540 

.. ""' l'Yltl'J' llJ~ll.ll.l'Yl'Jfl.I 

"' ""' ( l.11 fJ1 'YW 'J' llJ ~TU 'U 'YI 'Jfl.I) 

tlnu~nrn 11 ..:i..:i1tJ~flm11m1lJ 

"' "' ~ (l.11'1ff111l.11V.\y fJlJff~1fl) 

1~1'11U1~u1mN1u1pm1 6 

"'>.-' 
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MINING ENVIRONMENT CONSULTANT CO.,L TD. 

I. 

2. 

3. 

4. 

5. 

6. 

if n?iuun::1rr (Colour, Odour 

and Taste) 

ElWl11,!U (T-::npcraturc:) 

fl'l1Ul~\I fllflllt\::A14 

ooncim1a::tna <oo»' 
iilofl (BOD) 

11ut1iit1tmqu l11?i~ufinf11'H1Jfl 

(Tol.31 Cot:fonn Bacteria) 

1 1 LtlJt1ii1;amjuilt1f>r1lflanef11 

(Fecal Cclifonn Bacteria) 

8. 'hmm1 (N01} htl1oU'ltJ 

iu 1fl~IU'U 

9. I U61J llJ1iiou (NH
3
)1u'Hii'lo 

I 1111~m11u 
10. ' loluen (Phenols) 

t J. flflllttflll (Cu) 

12. iimiia (Ni) 

13. U111lfl1iirl' (Mn) 

14. rfo1::.if (Zn) 

t 5. ttflfltiiou (Cd) 

(Cr Hexavalent) 

17. I .. ::rt. (~b} 
18. tln1T1lill1111t1 (Total Hg} 

19. 

20. 

21. 

22. 

?fll1114 (As) 

i"101111fl (Cyanide) 

tiuJiu91m,,i'11rr (RadioactivitY) 

-fi1i'4«uen~1 

- thi'~iimt11 
. ... .. - , -_._ 

rl'1l'lllfl91l,,'Vlll'l::ll'Sl'lWfln1l . 
~ns1u?i111111t1 (Total 

·Organochlorinc Pesticides) 

. - . 
in~~fl\tflOua1'W1hl\unu:l-.11l1R~~" 

ftlTIH 

P20 

P80 

P80 

P80 

l 

· mha 

0 

c 

JJflll'I. 

IOOU?I. 

unJa. 

lUfUflfll1t'l/ft. 

unJa. 

I 
I 
I 

l 

1i 

'Ii 

11 

11 

li 

'JI 

1i 

1! 

li 

11 

ti 

ti 

1i 

ti 

'JI 

1i 

1i 

1i 

1i 

uiaaonri111"AU~~,, "1iin11ini~tl1::Utn 

flG&i!lmllRl1ttll11'11h::lnlf" 

I 

l 

2 

1i' 

5.0-9.0 

~6.0 

n.5 

3 

1i ' 

5.0-9.0 

~4.0 

~2.0 

~s.ooo 1'20,ooo 

~1.000 

5.0 

0.S 

0.005 

0 .1 

0. 1 

1.0 

1.0 

-0.005. 

o.os •• 

0.-05 

·o.os 
0.002 

0.01 

0.005 

0.1 

1.0 

o.os 

1'4,000 

5.0 

0.5 

0.005 

0.1 

0. 1 

1.0 

1.0 

0.005. 

o.os •• 

0.05 

0.05 

0.002 

0 .01 

0.005 

0 . 1 

1.0 

0 .-00S 

' 

i' 

5.()-A).0 

~2.0 

~4.0 

5.0 

0.5 

0 .005 

0.1 

0.1 

1.0 

1.0 

o.oos. 
o.os •• 

0.05 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.005 

s 
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MINING ENVIRONMENT CONSULTANT CO.,L TD. 

U1~"l!llUJWn1mi1lium-ci-11~1N"lR'U (fl8) 

inwcriti11NAV~RY fllUfll1&ni41J1:U\"fta&11nnll 

ftlTIH fllMft11lf1.'1:luWlf 
11 

• mna flQUl11',il21 -- 11':um lftlfl ,J,.-•. um 1.'1:&1111 d1:ui11 d1:u1n 

1 2 ! 4 5 

ftfln (DDT) w lt11ni·111n_ 1 1.0 1.0 LO 

iha"Jiwt16a1"1 (Aipha-BHC) " 1 0.02 0.02 0.02 

fi aftlll (Dieldrin) " 1 0.1 0.1 0.1 

8nt1iu (Aldrin) ~ , 0.1 0.1 0.1 

1eut1111rialua::1nlfllftatJ " 1 0.2 0.2 0.2 

ihlen'l'lt{ (Heptachlor 

&Hcptachlor epoxide) 

ltlUtl;ll (Endrin) " 11 uhr1:.i1,at1nt?nJ 'l~t11u=iinn .. 
j 91l"l•ft'C\Jtlfl111lHI 

~in : 1h::mnflw::ftl11Jtmrl.:i:m1aa1Jul1.:i~ QU~~ s ('1'1.ff. 2537) etiflfllJJtl11uli.non·::nruqi~tfo«i1J 
11a::;n111f.!oim'l'la-1111•Yi<~ti1Ju~~Y1ii. ,.ur. 2s3s ,~tH nli1u11mfl,JlUfJUl1limf-1lt.1m1ri~J1fi•fiu 
A~1!vtl1l'1Yn'llV1'4~1Jmn Q1i111h::mtnT11tl ui11 111 flEm~ 16~ Miuil 24 f}lJfll,;\.lj' 2537 

l1is1v11191 : 11 m1uli.:ith::uinu11n.:iJ1Fi1Fii.i 

. 

. 
-
. 

-

-

1h::111l'l;i 1 Mufi uini..iJ1~fJt:1Ul1l'CJ1uttml'lfl1lJ11nu"JlfilflulJntrv1nJ1if~v1nilvm1ufJmh::ui11 
un::t'f1lJ1smlluth:: lvw,;;6 

1) ms~tllflflttc::uilmt 1floA6.:iH1'\Jm1iiill'ia h:ifl1utln;iritJu 

- " - ..: --- .. .z 2) n11,,U1U'rt'Uytfl1lJ1!lllJ"Jlft1Jtl~tr.:ilJY"Jfll:91'1.l'n'UJl'\J 

., ~ - " . : 3) fl11fl\!10lll::tJtJ'\Jl11'1"\J,,f).:iU1illm1 

tl1::ml'lli 2 Muri 111'rli~1~l~f1nf.1~.:i•1nfitn11uu1.:i1h:am1 ua::mi.n101;1i.nh:: lum~fl 
I) nu~tl1mmn::111t11fl lfw9"a.:iH1um1 th1ie hflt111Ji.lnfirivuun::F4l'Unl::mum1 

1lf m..l1-=tJt11fl1l'IJnh hJrieu 
.... ,,.,,, ,,: 

2) fl1 l fl\!, fllltl'fl'l'U, 

3) m11h::l1~ 
r r 

4) ml11<n11ua::n'lfiT1Hli1 

1h::11mii 3 Muri u11ri-lJ1~l~fml 1~~u1nnuMslJ111~1.h::Uln ua::n11111tui1u1h:: lvw1;;e 
" 1) 01'~1.l1m111a::unm1 l9'oifl.:ifohumnh1.Yfl ln1fl11.1t.1n;rl,nma::~1un1::trNnT1 

tlf tn11: .:lflWl1tni'ut 1 'hlrieu 

2) fl1l101/fll 

I 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1.h::uw1ii 4 Muri ul1a~J1iiift'i"1nf1Tf~t1flntm1um~1h::uin ua::cnuunt~uth:: lcwt'ite 

1) fl1lf}lilnflua::ullnfl lftcWt1~Fiiumnh1.iohflfl1lJUfl"rit>-uua::Fiium::munn 
" . 1.lfotl'{ ,flutm,,u1,;'1 hlrltiu 

2} n11f29lt1'1l1fl1l1J 

1.ll::111Y1;i s ift'uri 1tl1a.:iJ1~ift'imf 1Tf~t1nntnn11m~tln:um ua::tf111no1;'Jul11:: lconl'i;;e 

f11ltl1JU1f\1J 

21.t11l1uAfi1u1911JltU~l'li:luu"Ha~tl11h::m"~ 2- 4 d1"Hiuul1a~J11b::L11t1~ 1 l~d'.luiiJ91111 
11n11'rl;j ul'1:ul1n·nf 11h::mri~ .s iun1l1uf1th 

31 fi1 DO ii'.lu1nwcri'1J19l1J1'U~lt(t1 

11 1ilu i1.l~111J11n1Jri 

1i, SlWl111ii~e -nf 1'1l::~tH il,j?l'~fl'':i1Pltlll11lii9111lnl1JY1A10U 3 O~ffll'!Sf!L;U?f "" . . "' .. 
• tl'1liilm1i.m,::A'1~bi1h1E~ cac:o, i.u1mmi1 ioo iiaafli'119iei\~, 
•• J1Yiiim1um-::~Hlu1tl-ve~ caco) 1ihmi1 100 liaafli'1uiiEia'" 
0 

t' _, ; d i ;..;, . - t : : ... Cl ' ' ... 
P20 fl1llJtlll'llU 'Yl?I~~ 20 '111flflllfll'U"'lCl91"ltHl1~'U1Yl~lf1Jfllltn\JU1Pll"l'llrl't11JtlUHf10l'UfJ~ 

Pso fi11tlnf1~1.1 hiti'Yi so '1l1nm1ti1u1rutl';6u1.nf1,f~l111flil1nlJ1J1~n~tretJeu1~fie1'iitH 
llnJn. iiniini"u1a911 

1Jl'I . 

MPN 
d - d • 

ltl1J.YUC'U. l11() Most Probable Number 
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MINING ENVIRONMENT CONSULTANT CO.,L TD. 

111i1u 
flUllfl1!.lU 

mcmri111uilii1mn::cn.1 toortlll'I{ lauq.up1 

Y1H01Cuo11' ii (Colour) I thn~u11-inlJoaPI 5 15 

..: 
TllJ1 

fl111J"(U (Turbidity) 

fl1fl11lJllJUnHMii~ (pH) 

111iln (Fe) 

no~11f\~ (Cu) 

rr~n::Ti (Zn) 

innfo (SO.) 

tU'IOhfl (Cl) 

'l'lnooiHI (Fl I • 

I 
1umrn (NO,) 

fllllJOl::ftHyf~'l1lJf\ 

(Total Mardn::ss as a.co, ) 
fl1llJn1::A'1~0111 

(Non Cubo .. 2te Hardness as 

CaCO,} 

1ff1murmi~1111R~n:: 111uM 
(Total Dissolved Solids) 

lflll-11! (As) 

i<Ju1it.1A (CN) 

111::01 (Pb} 

i.hon(Hi;J 

11tlflliiUlJ (Cd) 

iii1iio1J {Sc) 

ffm91°1Tl¥1nn1u 1f1u1i 

Standard Plat~ Counl 

umP11il,.1111n111Rrn""i 

Mosl Probable Number of 

Coliform Organism (MPN) 

o.1ti 1n (E. Coli) 

'11U10fl'l1lJ~u 

. 
ti1" luaiurhu 

(lJnli.'1.,mg/l) 

" 
.. 
.. 
.. 
-
.. 
.. 
.. 

.. 

1fl 1niifiC1 n11.'Yll. 

(Colonies/an') 

" ,. d • 
l01l .1'.10ll. flO 

100 rlU.'flJ 

5 20 

7.0-8.5 6.5·9.2 

:>0.5 1.0 : 

:i<0.3 0.5 

,. 1.0 1.5 

:15.0 15.0 

,. 200 2.50 

,. 250 600 

'1-0.7 1.0 
I 

:145 4!\ 

:.<300 !\()() 

J'200 2!\0 

:1600 l.:?00 

fi'o~ iiiiilnu 0.05 

.. 0. 1 

.. 0 .05 

- 0.001 

.. 
0.01 

.. 
O.QI 

:1.500 . 

<2.2 . 

1.h::mrrm::nl'l~~fltr1l'fffHlJ fiU1J~ 12 (n.f'I. 2542) eenm11fl1111i-ul'fl::l1~tyt:yfiJ1u1fl1n n .ff. 2520 1i°e.'I 

fi 11'.''U fll'f amntuctf 11a::111f1ltnl1'U'rl1.'ll'lf101HTll1Sumli!6.'ltltJA1'Ull'11i1HU t{'lllllldj fHflU a ~t1 'lflt\'e1.11i.1uw11 

~{;1J~h..t'l1i!~nVlli!OVV1\!l1J0\11 tnlJ 112 91VU~ 29 .'I ti-1-l'U~ 13 11Jll10U 2542 

11lJ1tlll1~ : > = 'bilnun-i1 

< 
,, . 

= 'UVtl011 

. ' 

~ . 
. · ~ ... -.·-
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- Total Suspended Particulates - High Volume Air Sampler & Blower - Electronic Balance S/N. 14245322 

- No. 15, 15 

- No. 17, 17 

- No. 22, 22 

- PM-10 - High Volume PM- 10 Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. 13, 13 

- No. 18, 18 

- No. 19, 19 

- Leq. 24 hr - Sound Level Meter SIN 0901 48 

- Sound Level Meter SIN 0901 52 

- Sound Level Meter SIN 122026 

- Peak Particle Velocity - lnstantel Model MiniMate DS-077 SIN 

- Frequency 5279 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

Q, d : 
fll1~ 1"J\l'Jlfl 1 1 :: '11tltllill't'i'lfl 

I. pH - pH Meter SIN JC00085 

2. Total Suspended Solids - Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.061 3 

3. Total Dissolved Solids - Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN B493.0613 

4. Total Iron - Spectrophotometer SIN 752S l2006 

5. Sulfate - Spectrophotometer SIN 752S l2006 

6. Lead - Atomic Absorption Spectrophotometer 

SIN.85 16 

7. Cadmium - Atomic Absorption Spectrophotometer 

SIN.85 16 

8. Arsenic - Atomic Absorption Spectrophotometer 

SIN. 85 16 

REPORT: MM_M9: MA ENGTANSAN/2022/MA Y/CAL.DOC 
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Tlsetl· hvl~AL. .. INC. 
t G SC!UTK MJAlilt AVI. 
Viw.ar;a.ava.OH~. s13M7.-;o · · · 
8"..a3"'1•tO,!l'QU. FUS 
Sl3M7..to.Q9 PAX ... 

~~~~~ 

Da:te - Jul 2(), 20 l7 Ro<;>i;'smete·r. S/N 
operator Tisch Q;c:ifice I. D·. -. ' 

98·336.2G 
141.3 

Ta {K) -
Pa (~) .. 

298 
74$ ..• 63 

~ ORP:I'CE 
PLA',l'B VOLUME VOL~ Dii'F D;I:FF. DIFF DUF 

OR s~ STOP VOLtiME T1ME as .H2'0 . 
Run # (trt3) (~). (m3} (.min) (mm) {in.} 

---·-··---- --------- -·---·-·--·-·--- -~ ---.-.--~ -- .----~-- -------·- ... ---...-.--.;.. ... ;_ 

1 NA NA l.00 1.41;1.0 3.2 2.Q~ 
2 NA. N;A l.00 o.9.959 6. 3: 4.00 
3 ~ NA J;..O.O· o.as-s-0 7.9 s.o·o 
4 NA NA 1.00 o.e~s,o :8.7 5 ~S:O." 
5 NA NA 1.00 0.697'0 i:L '1 s.o.n 

-·----------------------·-.-------------~ t- ·-~----.. - ~. ----------------~--~~--.-·~--~ --.-·-

Vstd 
(x axis) 

Q$td 
(y· axis} 

DATA TABULATION 

Va 
(x axi;s) 

Qa 
(y axis} 

------- -~ :---.-------- ----------·-- --------·- -· ------~~- ~-.,.. ·- ·-;.;:~- -- ________ ,__ 
0.980·0 
0. 9760 
0. 973:a. 
0 .972>8 
(j . 9'67$ 

0.6:9.45 
0.9809 
1. 09·66 
1.1512 
l.3881 

1. 4-03:0 
. 1 .• 98~~ 

2 .• 21:$4 
. 2. 3::267· 

2. S'Q61. 

0 .995·7 
0.,9:SJ16 
0.989:3 
o.saa3 
o •. 9·8.3.0 

a. 70:S;7 
();. 9;966 
1.l,14:1 
l.1~$6 
l.4103 

o .. 8'92,6 
.l.2·623 
1.4113. 
l .• 4·80:'2 
l ,. 78$, --··--·-----.-------.-··-----------·-- - ---·---- --· -·-·------.---·--- ----~-- -~-----·-~ -.--

Qstd al9pe {m) "" 
int~cept (bl =;: 

.coefficient (r) = 
2. e-i2ss 

-0.600.92 
l.00'.0.00 

. Qa ~:tope fm) = 
: :j;.rtteJ!'.C~p.t {b) = 
coef'ficii~t '(~) a 

l.26649 
-o .. oo.os:s 

1 .• 0'0,()-0:() 

---------------- -------- -·-·-- --.~ -·------- - ----- --- ·~ ·- -- -. ·~ -·-.. -:-·--- -----·""!" ~ -~ .-
y axis • SQRT [H20 {Pa/76:0:}. {:2~8/~a) l y axis = SQ~T [~O {'ta/P.a) l 

C)\LCUI.A','CIONS 

Vstd - Dif.f. Vol. [(?~-Di ff. Hg) /760] (2'9SV';r~) 
Qst<i .. 'V;std/Time. / 

Va .. Diff Vol [(P.a·-Diff HgJ/Pa] 
Qa .,. Va/Time 

For subsequent flow r;::i.te cal.culations: 
\ 

Qstd = l/tn{ (SQRT (H20 {Pa/76~0 ) (2.98/Ta))] - b} 
Qa = l/m{(SORT H20(Ta/Pa}]- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

3.0 

• .. 
c: 

~ 2.5 
IT • 

2.0 

TISCH EllVIROMIENTAJ.e INC. 
t45 Sounc MIAMI AYI. 
Yl~I Of' CUVU. OH 4500% 
51SM7.9000 
177.2U.7CJ to TOLL nu 
513M7.9009 FAX 
WWW.TISCH"811V.coM 

24 

i 
20 ;§. 

::c 
:I • "O 

16 

0.0 +LtW-LJJ.l.lµ.&.1.WJ.JJ.µ.uJ.lw.L4J.1..l.l.LIJJ.l.lµ.1.i.WJ.JJ.µ.L1.L.1..U.U~U.U.~.u.&.1~a.i.+io~""""~IJ;M~ 0 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3hnfn) 

• y-axis equations: 
Ostd series: ~t. H ( ~) ( T std) 

P std Ta 

Qaseries: . .J(aH. (Ta IP a)) 

1.8 2.0 
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Caiibr.atec-h Co. ,Lt<l. 
7/.106-7 M.oo 2, Sukhaprad\asan 3 Rd., Bangpood, Pa.kkred, Nontbabµri lll20 

NSC - TISl-TIS17025 
CAllB~fff<l0N 00~0 TeL(02) 964-6211 Fax.(02) 964-5135, e-mail· : calibratecb_caJ@yaboo:com; calibratec.b _cal@betmail.com 

Certificate No. 

Submitted by 

Equipment 

En¥ironment 

Date of Calibr-ation 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co., Ltd. 

4 7 /91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Electronic Balance 

Manufacturer : AND Model 

Serial No. 14245322 

Capacity : 210 a Resolution : 
"' 

On site calibration was carried out at the Laboratory, 

Special Lab Envi and Consultant Co., Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

(28.5 to 28.7) '' C · 

46.5 to 49.7) % . 

J01 1.0 mbar: 

GR-200 

0.0001 

r .· _,*~ 

08 May 201 7 

18May2017 

Akaradath Thippichai · .. ·.,,·. 

Page : 1 of2 

g 

In-house method CAL-M2001 based on UK.AS Publication ref: LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : This cenifrcat ion is traceable to the ln1emat iona l System of Un.its 

Standard Weigh1s 

Cen. No. Due Date Traceability 

E26J-E2624 (02162446 16Nov2017 National Institute of Metrol,ogy (Thailand), (NIMT) 

Approved by : 

( Surachai. Prnmthong ) 

Technic<il Manager 



Calibratech C0.,Ltd. 
7/ 106-7 Moo 2, Sukhapraehasa.n 3 Rd., Bangpoo_<4 Pakkred, Nontlµlburi 11 .120 
Tel.(02) 964-6211 Fax.(Q2). 964·5155, e-,mail : calibratcch.cal@yahoo.com, calibratech.cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page : 2of2 

Result of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value Correction Uncertainty 

(g) (g) ( ± g) 

0.001 0.0000 0.00011 

0.01 0.0000 0.00011 

0.1 0.0000 0.00011 

0.5 ·0.0001 0.00011 
'·· :'~ .. · '• .. ·. , . 

"> 0.0000 0.060'1'2 :.· ,_ 

5 0.0000 0.00012 

10 0.0001 O.OO(i)Jj/ 

50 0.,0005 0 .00~~·:: 
·• ;< 

100 0.0011 o.ooo.ti 

200 0.0022 0.00~3~ .. .·' 

This rep.orted uncertainty of measurement was based on a standard uncertainly mu1iplied by a coverage factor k = 2. l I , 

providing a le:vel of confidence of approximately 95% 

Eccentric error Load test : 

A B 

50 g 

c D E 

-0 .0002 0.000 I 0.0004 0.0000 0.0000 

Repeatability Load test 200 g 

Stdev. 0.00005 g 

- oOo · 

g 0 . 



g; iJI oci.- ci.- ( 

'Vl1"'Vl'"i1f1'M>'11n~ ua Fie>"M>6lfaLL(ilWt1 Blue Consultant Limited Partnership 
q ~ 

32/751 riuu1h::"151eiilf'I bb"ll'"h'.l'Yl..:1'11 b"ll<il'Yl..:1'11 n1\lb'Yl'Vl'1 10140 
q q q q q q 

t 'Yl1.0-2873-6045-6 t 'Yl1~11 0-2873-6046 

iei..:iu~u1im11b'111::lfbein"15u1rn:i1*t!J1'il~..:i1u~ 14 ~\l'Vl1'1ll 2563 

CALIBRATION REPORT 

Instrument : Sound Level Meter Manufacturer: ACO Co.,Ltd. Model 6236 

Date of Calibrate : January 7, 2022 Dued Date of Calibrate : January 6, 2023 

Calibrator : Sound Calibrator 

Model : QC-1 0 Serial No. : QIL 100071 

Manufacturer : 3M Quest Technologies 

Range of Calibrator : 114.02 ± 0.40 dB 

Calibration Report 

No. Serial No. 

2 090148 

3 090152 

14 122026 

18 122028 

19 162030 

Before Adjust After Adjust Inspection Result 

114.4 114.0 Pass 

114.1 114.0 Pass 

114.2 114.0 Pass 

114.2 114.0 Pass 

113.9 114.0 Pass 

l~l!1)1!~l'lll1~'1 ~t ""'lill~11~l 

i..u€CON:ll11.1'ANi" 
1ut.rn.Jii'fl~tJlju~m~ih:i~u~'lu~1n~ 't~tT1l~r~p6li'p 01•tncrr.nip 

... ...... ~ .. ~~······ · · 
(i&1'1~'l':Ji!~~1 'flt!ui;i'~r,i~~ruitJ) 

~r.r~m~~'fl-.itJljlliim~ 



Calibration Certificate 

Part Number : 

Description : 

Date: 

Unit SIN: 

TEST REFERENCES* 

Stanford Spectrwn Analyzer 

Stanford Function Generator 

Bruel & Kjaer Power Amplifier 

Bruel & Kjaer Accelerometer 

Bruel & Kjaer Charge Amplifier 

Bruel & Kjaer HPMC 

Brue! & Kjaer Mic. Carrier System 

Bruel & Kjaer Microphone 

712A0101 

MiniMate DS-077 

February 18 2008 

5279 

Model . 

SR760 

DS335 

2706 

4381 

2635 

4221 

. 2804 

4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliabl~ to indicate proper operation, although it is 

recommended that this unit be sent to lNSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 
7 ' \ / 

./ . j 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL 0-2717-3000-24 FAX. 0-2719-9484 

NSC-TISl-TIS17025 
CALIBRATION OOOll 

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.,Lt~ . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +t- 2.s) ·c 
(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( }. Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

( ) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

mala -
Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % • 
- --·--- -------

This cenificate may 1101 be reproduced other than in full . except with the prior written 

approval of the head of Corporate Service, 3 : Equipment Ca libration and Tesllng Services 
--- ---·------·---------------------

·-.... . v, 

A 0050992 

· I 

-~ /~.· 

i 
" 

. 
" i ; 

': 

.. , 



:\ 

Equipment: 

Model: 

Serial No. : 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 
Calibration Date : 
Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 
1) Document Process Calibrator 

2) Ref. Standard Thermometer 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 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 sofution is perfomed by two-point 

calibration using glass electrode. 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

3. This certificate was certified only for the instrument we calibrated. 

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 Coverage 
Calibration Value Input Measurement factor 

pH mV mV pH (±mV) k 
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 2.00 

10.00 -177.48 -177.3 10.00 0.058 2.00 

. . ,.. '·.' .. 
' · .;_'~- ,. • 

a 0761295 
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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 

""·": .. . h·· . . . . :.:-.· .· ,,,.~>·-. ,.. ..... . ..... _..· ·; .. : 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N.:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

{mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

- Serial No. : 
~~~~~~~~-

Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 

pH measurement factor 

{±) k 
0.0084 2.00 

0.0093 2.00 
0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 
( oc) { ± oc) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k. providing a level of confidence of approximately 95 %. 

-oOo-
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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:li'WNW.mt.com 

Certificate Number: CCW • 4192·16 /C 

CERTIFICATE OF CALIBRATION Page: 1 of 4 

Customer : ENVIRONMENT & LABO RA TORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : lllllllHllllll 
• s v , • 0 9 l l 0 0 1 5 • 

Object I Equipment : Electronic Balance I Scale 

Calibration : Single Range 

Manufacturer : MEDLER 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: NIA 

Date of Issue: September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

The contents of tti1s certificate may be published or reprod..:ed or passed to a third pa<!y only in full. except witti U>e pt1or wnuen approval of Ille Calibration Center. MetUer·Toledo (Thaiand) Ltd. 
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Device 

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 

Model: 
Serial Number : 
Calibration : 
Capacity: 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 9 

Certificate Number: CCW - 4192 -16 /C 

Page: 2 of 4 

Results of Calibration Without Adjustment 

.\ 

' \ 
\ 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 21 0 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . g . 
Readability = . g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 ·0.00007 

20 20.00000 20.00007 -0.00007 
50 50.00002 50.00010 .0.00008 

100 99.99995 100.00003 -0.00008 
150 149.99997 150.00007 ·0.00010 
200 199.99994 200.00007 -0.00013 
. . . 
. . 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g) 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.0001 3 

0.00014 

0.00020 

0.00027 
0.00034 

. 

. 
·~ 

"" 
·~ .... • 

. 

. 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 
2.0§. '® ~ {;- ~ 

,_~2 . i: 0 
-· ta~ .{.O\ \.. ~ 

,_,:· . .f'<J.00 
' ;;:5: . 

~ . 
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by..e,cwerage factor,k 

a. 
as per listed in table above, which corresponds to a confidence level of about 95%. :It- / .. ) 

FoaJCery........-. lofrtOO!'"T~L~ Rtv.·2.11 



. 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

• . 

" . 

272 Soi Soonvijal 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 /C 

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 

A 
~ 

D 
Test load between 1/4 and 113 of the maximum capacity, typically placed between 1/2 to 314 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 

g 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

4 

5 

Max Deviation 
·- .. • I" 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangk.api, Huaykwang, Bangkok 10320 

Tel : 0 Z723 0300 Fax : 0 2719 6479 

http:ltwww.mt.com 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature :. 26.4 •c to 26.8 •c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 

Certificate Number : CCW • 4192. 16 IC 

Page: 4 of 4 

The calibration was performed by using Calibration Laboratory's in-house calibration method # CP I W002 / 05 based on 

• UKAS LAB 14 : Calibration of Weighing Machines • ; edition 4 /November 2006 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for catibration 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:t2°C 

Reference standards instrument : 
Instruments 

Standard weight set METTLER TOLEDO 

Humidity & Temperature Meter VAISALA 

Measurement uncertainty : 

OIML Class Model 

E2 1mg-200g 

HM34 

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 multiptied 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 

.·i. .. -~ 
. .. ....... ~~1. 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX. 0-2719-9484 

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 

6493.0613 

CH0-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

This certificate may not be reproduced other than in full. except with the prior written 

appro,al of the head of Corporate Services 3 : Equipment ('a l 1~rati<>n and Testing Services . 

NSC·TISl-11517025 
CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 
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: '.' Equipment : 
\;/; Model : 

;: , Serial No. : 

>~ ID No. : 

•.: Manufacturer : 
Received Order : 

:<'; Condition As-Received : 

·: Calibration Date: 

o, Reference : 
.n · ~ 

· · Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-05180C-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

. , Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

;{1 measurement method with Data Acquisition which connected with Resistance Temperature 

:r ~. Detector ( RTD ). 

~ The temperature scale used was based on ITS-90. 

· ~ ~ Condition of this result of calibration 
:) 1. Reference standard instrument:-

· :;·r~ 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 ). 

,u - National Institute of Standards and Technology (NIST), The United State of America 

,) Result of Calibration :- ( * ) Without Adjustment 
J.': Function of UUC* : Temperature Source 

• ~ Fresh air setting : Close 

"/i 

H 

w 
-a 

Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 67 61 

AC Supply (Volt) 230 230 

Position : Ref. Std./10 No.: 

1 14RTD101 '- -·- --·- --·----- --< 
2 14RTD102 

~·--·---1----- ·- -------

3 14RTD103 
-- - - - ·-- L--- ·- - ·· - -

4 · 14RTD104 
- ·--· - · •••••• L-- • •. • •• - --- -·-

Probe Installation Details: 
Dimension of Chamber : 14RTD105 

f·, 

a = 5 cm 

b = 

c = 

5 

5 

cm 

cm 

.. >~~ .. . - - -~-~~-

D = 0.33 

W = 0.40 

H = 0.40 

Capacity = 0.05 

. L-. . . . ____ ________ . 

m 14RTD106 
... ··----- -·------· 

m 14RTD107 

m 8 14RTD108 
m3 9 (ref.) 14RTD109 

_~;~ ... 

a 0759611 
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• ~ \ 

' :, Equipment : 
,.://; 

~'J Model: 
'\ Serial No. : 

-t/ ID No · 
.f~ •• 

' . ~ Manufacturer : 
~ -. 7 Received Order : 
A' ' 

·~;~ Condition As-Received : 

:~\ Calibration Date : 

-~ Reference : 

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-05180C-1 

!V Result of Calibration :-
, 'e: 

( * ) Without Adjustment 

.// Function of UUC*: Temperature Source 
~ii;. 
r l"' 

:::.; 
,· ' 

Calibration UUC* uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

·!~ ( oc) ( oc ) ( oc ) ( ± oc) ( oc) 
· · :.. 

:1\ 
104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature (°C ) 

Point Position 
( oc ) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc) 

1.1 

7 I 
104.0 103.834 1103.955 I 103.600 I 103.960 I 103.9371103.616 I 104.597 I 

·;ti This instrument was control by temperature controller Sigma, model SFN48. 

\ Average* : The average of 30 values in each position. 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Uncertainty 
Coverage 

Factor 
( ±oc) k 

0.40 2 

8 J 9 (ref.) 

104.142 I 104.264 

r/ Temperature stability: One-half of the greatest maximum difference of measured temperature at any one sensor. 
i,~ { 

_: Temperature uniformity: The maximum difference of measured temperatures at any sensors and the measured 

' .·\ temperature at the reference location which are observed at the same time or at as close an observation time as 
.•< /. r: 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. 

"'li UUC* : Unit Under Calibration 
·· '· 
\ Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
:" : ! 

sf~ 
, , 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-

. . 
" '\ ; .. "\ 

.,. 1''·· -~"'~, . . 

>t 
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Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi \t\fachirathamsathit 57 Sukhumvit 101 / 1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.spcgroup.co.th 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrum lab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thai land 

NSC·TISl·TIS 17025 
c..m.alloe OOl7 

Environment Condition: Temperature 23 

50 

oc ± 2 

15 

oc 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Humidity %RH ± %RH 

Environment Laboratory, SPC Calibration Center Co., Ltd. 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Oumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24, base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

~·-

( Mr. Oumrong Boonsopon ) 

Person in charge 

-~----------
:.1'~-------- ( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or 

national standard or other recognised national standard laboratories. 

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to 

provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty 1n Measurement (GUM). The effect 

that the results relate only to the items calibrated . 

This calibration certificate shall not be reproduced except in full only, without wri11en approval from SPC Calibration Center Co .. Ltd. 

SPCC-FM-C06-07: 03 May 2016 



SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

. Tel: +66 {O) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.~pcgroup.co.th 

Certificate No.: C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

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 



SPC CALIBRATION CENTER CO.,LTD. 
1194 SoiWachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (O) 2185-4424 
website: http://www.~pcgroup.co.th 

··-----··--- --·--·- ·-------------~--

Certificate No. : C06160380 Page 3 of 3 

Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0080 
235 nm 

0.7394 0.733 0.0064 0.0080 

0.0000 0.000 0.0000 0.0080 
257 nm 

0.8597 0.844 0.0157 0.0080 

0.0000 0.000 0.0000 0.0080 
313 nm 

0.2889 0.288 0.0009 0.0080 

0.0000 0.000 0.0000 0.0080 
350 nm 

0.6386 0.627 0.0116 0:0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 2016 



SITHIPORNJ 
associates__/ 

SITHIPORN ASSOCIATES CO., LTD. 

451- 451/1 Sirinthom Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp://www.sithiphom.com 

Cert. No. : 

Date tested : 

AA SPEC 

Instrument identity __ --"G=B=C....._ ___ _ 

Instrumenttype ___ ~9~3~3~AA::...=..~--- Name~--------= 

59032 

22/06/2559 

Serialnumber.~-----=85~16,._ __ ~ Customer 'IJ'hi"1L~u'11·HJ'l.m~\J~lll!U~1l~'IJ6'i1~CJ~ ~inri 

No 

2 

3 

4 

5 

Test Result 

Test Description 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 run 

Slit Width, 0.5 run 

Slit Width, 1.0 run 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

Reading in BC mode with gauze 

Difference 

ABS Reading on 5 ppm CU 

RSD 

* Write in the Criteria column 1he Abs reading on the ga 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

Criteria 

<350 v 

Std. Dev< 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0.1 

324.75 ± 0.2 

852. l ± 0.2 

0.47 Abs. ±._0.02 

Result 

372 v 

0.000 Abs 

0.20 run. 

0.50 run. 

Date 

./ 

./ 
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1. 9l'"ll1YHl'l fl!~ 

----- --· ... --
~: ·1c~·u LNthl 

~.. ... 
1fln')1911Ml1Wil11~~U'IJ tfrt"l\.\~~11i\Hn11 

\•alfl~o"no High Volume Air Sampler m1~it11.Ranmq\1 

CitEHl~Wll1\UHJfJ?f-ll'IUfl\"\J1"1tJ'"1n1Vl (TSP) IU'ltt.A1nm~l\.I 
Rtf.lO~'llmvnann11 10 \a.>fl10\.l. (PM·10) 11'.\~tJ\~mu 24 

i111J-i d'.hm:u:;1·un 3 ·~\.l.t\mUe~ 1wd1.,f.11Jn·l1V1nv1(1\ 
'il::t1Ya~"fhmn3Jn'n1t\ilVl~l~ LLm:~t1tJ\\nn111mvm1i,1fl't1&J 

· ~1WUl. 3 l'lnl« '\~\lri ~"'1Ufi 3 
" 

1. Ul\4U111~H 

2. t·m1uuu1-.u'111an 

3. h-lta.J9il4'llll~1flHnTl 

ukrn4~\\vlrhm'ft1~ ·1"11111fltt1inra.lviu1ou . i 
f,K~ie'1£l;1qi;;,~ti\~U.J (Sound Level Meter) fl'SW}qi ! - ~-m1u 3 Hm\l 1l?i1Lri ~-'JU~ 3 

11:~\JlffU.J\c;\~U\Ufll\J 24 .f11i.J.i (Leq 24 hr$.) Uflt'ltqltJ 1. l.foU'.hLLtM 

1llu"~"~qi (Lmax) 1\'..hm:utl'rn1 31n~1ni'to.i \wlh"~n 2. lm'iu"u1"1·1nan 

n11m1'1l1~H~tl1Hlln~m1Uf'l"l"i'ltLUflili\.l. Uftl:~flU"lin 3. hillU~Wllll"tflHfl1')" 
ttfl1YI \\1~~t1UU'L1 <\4~\4 ~rhn1a n~iqi~\111:u';11 m 

tfltJlOU . 

inJ~\'H'l11UU:f\'l1~n 

t~n1 rn11'11'ui 

• 01'rn4'11 \ \i\·r'h n1Hl'T1'111 ~ 

OR:: 2 11f'3 fio \w1h-1,~o" 
t'IC]lfmmJ u~~\wiJ·miiEJ~ 
~trnm 

"u\l'J~U1nt 

36,000 lJIYl/flH. 

-ri11·rn~\~·rhn119111~1fl I · 13,500 u·m1vif" 
Oei~ 2 flf.i f\o lw1h.J19ic" 

Viq~n1mJ 1uit\w1hi11~oi.t 

~fl'lfl3J 

3. LL1Ht\.\ett;~e~ -1-1.-\-,-,fl~-~1J1'~11mt""t1Yiou (Vibration Meler) rhrm . ~1"1" 1 Hma 'truri ~llJU~ 3 : • ~1~M1hf"'ln'll9111'!1fl r:-5.ooo U1fl/tl'N 

4;· flffi01T'll\1 

'lln~1flfl1fl111J\ho"ttnfl (PerUole Velocity) tl1fl11iJ~· 1. U1\UlOWl1ltQ1U1~U1Uf\'1 ! fJ11t 2 flf'1 fi6 \w1h'1L~v" 
(Frequency) ~'ln"l'rll(fl (Olaplacemen\) 1um1m)~o1ml't fttf.,oy\mi\f\u-i~~~ 

1

! Vil}~n1m.J l\tlt\w1h1J19lvu 
(Air Pressure) '1nml-itlilfliauif;11m~lt'11~dlMtflHn1'S ~ft'.'lfli.J 

• inu9'1DtJ1-iJ1 1Ao"1ltJ~tfll1~\fk'11«~"{)1~\l'itorurt· . ir11h~u ~·H11" 2 «m(t '~uri ·· 
m1i11rJ\l.m'1l·tl1~ (pH) m11J'l{l~ (Turbidity) \Jl1rul4tu:nou 1. tloft'nt1tnow111NlflHm1 
U'IJ1\UH>Url~V.1Jfl (Tptal Suspended Sollde) t.lla.nmt1i:mrn 2. ~w1wU11qi t\'1"flt'l-flti'"t1n 

fltR"ttJJ-1v.1J~ (Total Dlasolved· Sollda) fl"n1Jn1i:tl'1nf .,v.i.1'1I ·,au..,\~ 
(Total Hardness) iii\ "''H!IJ.~iinvf-1,UJfl (Total Iron) . Ji\tlfi'" •·rn1" 1m1it 1lql'uri 

vit~1 (Lead) Ufl rJ · . ~~~~1hV,i""'\t (Araenlc) 1. lf-i1.11t1111tl'1"1'.hutii1 

• f11 M ,Ul \\f n 'l fl"I 'f fl 1~ ~ {fl 
flflt 2 flf..l ~O i14'iJ'N,~Dl4 

• 
l'HJi+n111JJ ll"1:iw1h4~~El" 

9lftlfl3J 

. t~'fr"F( \~~l .. ·i._.i:;----·-
··· . ? .~ .. ~:i-~ "·~ .. "i.·.\""·'S, ... 

• 13,600 U1\1/fl1" 

vjiu 

• U'lO. tViil0-3D1T'°lfl~ 

· u~n. LVl~a.Jtr.n·'hii~ 
' . • 

· min. ~~~V"1J'1T'lfi"1 

r _ -tpJ· N.u - - . I.I'•:;~,~~,; -;•· :• ·" IL~ - -:rt:;--· -~---------~---- -·..;,..· -------. . ,..,,._ .. ; . ' ,: fl ·1 l~I ' ~'If 
---------- ' . l' . . .. ~ . r" ,,, ~~ 

... .. ........ .,,..... ................. ....... ......... .. ... ~". :'"'· .,., " •to•" '11.JU'IU..... ... . ... ......................................... lfl.\\ " 

c"iu1nJwl4 qflulhllriai . '·.: ... _ :.,,:,:.1c11.r'' ·-~: J.iS~- .. .. cuiu,1tu1 4u'""1 Consuftitllf Serojte Co,Ol 
1.11Y1'1 \\\0o~V')'l,9fll 4'ln!/l " ,;',.'.: \' ,1.,;:;:,;.\\I \J'htl'I ~ flf>WVfti-i \'IJl>f~ft ~10'0 . - . . ___ _,..--,._..1-,....... ___ _ ___ _ 

" ~ 14 ff.J1'11flll 2656 
"I~ ......... ................... ...... .. ... . .. .... .... . ru11i.i'11wrnmt1 21 / 33 .. ........... ............ ..... ... . 

----- ·------
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• 1) L~t1rhw1.1.9!~ilu.11µm1 liih::luJj.!fi~wa:;iJu.:ulJm~u~~u~mrmi.,,mnb1.~ii w l-n1ifl""Jrl.I 

Ll'\~iiawn)'ji{~1~tia..-WL1mfiUium-nhi.ii~Wlli"'lu.a...--muno1il.h: lumiitnJ1r.1m L.ltia ' - l'I. · ., • ~ IJ.lH.'U...,lrlflV! 

~ • .. " ,.,._......,.._,_ • U;?t~'nn 2) i};etlilJlJ"NTiflito1nT1w...-8nJ:tm:n-wnuntn!'1~~...: N-llU'rl~·-~- , .. ~ • .:-... .r ·""..: · 

'l~".!f1.unlinnllmL1"iiwiLiwi""l 11Wiln2.1naimaun1nunw111Baa2.11fl , alJ · · ·. 

3} Li4at.ih.;n-ni~11rn.Jmwam:1·mii~iiamnh::nau~ni'lt~iiu.J1J.1eiantcnnfi,lh::ir1'lnt 

2 • 

.;. ~u«Lft~.,.,n•"Jiiam:1:r~ii1.ll::mffLilu;in11 iiLiaii 144-2-61 i:; trmnLl'liia" ;i::17ln'P\U&3l'irlJ 
~lJvtlm~ih:i.J (Open Pit) 1ilomV\u.~"lJa11L11il~u'Y1t.ilmrn.l'iiiwt1w11ft~11Lilm1h::mi.u 55 li 1tta~iidu 
bimmiiarn"N'\llnu..it."'li.°1.IYI 1fl1.Jr; 1-n::n::ll~-l.f'lm 1 o wil'"l tta--;nnLL10nu.m£1111-m&...~1i.tnff 1~h::a:: so •:i.JYl~ 

ii~~r.i-nuih::i.nm 21 'li l~un-i~uwtli°rn.JT1it.mu.uilw11u.1fl!1U.ri'l1~ni1.J 4~5 liIYl"'l !"11,-:::.nm 1.s ilJ?l~ 
.rnwuft°~Wl-h3lh::mm 2.0 w~ .nutiu'lliJfli{uii1h::miW'tnlttmn~ 

. ~nnnt1~as1Jeun~1fu.itta~~"J 'Wi.rh iJ~wiuhn:ihib~i.~al~~rrmnlffl-, .. .. . 

ati1'41.1JftKnt6ih:Tnl'-tJfl~!nnffli '1JU1~Lilaii1h::mm .1 Li sn- 3 Ultl~ ~atllm11fl~~m ,, .... , ·--{ I .. 

mii a..ni a" 1 Tl~ rrT'lffi1lu.&-1w~.,, ~1m1LV1ita..l. ~" lu. ,n_-,u.nr;i:: 1-iwuuafi:nei::na-u.~~a~~M1r1niu;im 
. ' 

i"'"s~wlfi"Htn~'H1i'lh::'iu11~un~pnllfh.,, ".l is&J1a~m1 ~ . 

. 1mnu.iiiWt.ffl:timflli~uiJ&31U.i&clr-m1'li~Lii~ihnmn~b"'m~1tmn-mru mrh 'tmn 

rrmnlJfla-3 't-ltnn$~~~m,ii\m9.J~UiiLft"J-3011 ~lirhllutiWuiuiiunm~uJiani1'lt1itiu118'l 
lm.Jm"li'ln iI~1u'I+ 'l~mm~~ErnU'IJ~aan1:an~,,~;i°uii1fl"J,11m'1.Ai;r"11illli"l L~a1ft1uani-uitlmmumlJ 
na.JLl.lian~it.~tt.fi~i.i.;nnni1n1LYiihH lt~wu.nf11'11aili::mu.u~mu.Ja.,.,if *'una Lfl~m1Li1Ti ~La~h11m 

't . ..,...:¥ .: - ~ .,, ·-1- - - ..: - J - ,,r ~ :r ..... _' LY1iia~:;1.".ll?l'14YIJ..nL'l?U.ULUTITUOUnW'w'BuOflU.l.fll:mlf.7lLO~~ntni"lmYm'nLfl,,.,fl'l'SUft8 w 

i"~~ wn~m~~:tUNaamw 4 ifu-,m ifl'wi · 
r~ . 

1) 11;1..,ml~Ti~")t.111iia.,, ;{,.;im1.iiiUa-3uan1Y1LiJu.i{ufiTillii!T-3Uiiim11il~mi.J1ii~?Jlrir>u. x . . r ~ 1 .,, .,, • 'I- .;r ... _, 'L.!• 
~mY-1ihr~:U"'-'lltl-.l,.-tV..mhL'l'liia.:Jucrs::li.1etl ~11~fl!"jjolh:::n1i.Llli!~n.J~n1.1.nffLtt 'lJ'W1fl~i.\8rllJ~::mm 1 ~ an 

.. 1l-· ... - .x ..; ... 1 ,,; ~ c: :- "I ~-.... 1 " 
3 w ~' ~•:01 in1n litl!":t~:na1m»iil"1•1nwu~Vhl""""'"" .,,."'' ~:nmn~u.~ '~"ii= !Mi~ 
1 - • st Slwrutft1 1 .. u;i-Lil~1hmiiu.J1usnlt~ Open pit U.lJ11iJuui.tLi! 'if'ltlJoal!.ai!01m1 
.~n~nnum" J ~ • • • . - ~ .r 

.. - "' -· !"tu:rJa;i; ~~~·:tu~~ii1h::m~ 55 ii fl'lfiP~~in::mm 25 Wfl-S ~"ln-s::i"l.f.'unu 
LlUIB..li.. a ~m:: .. lJ 

/ 
• 1 • • , .,.,~ (\ , 1 ·i 

. ,a_. :;. .._.., • ·~ -~.. ~ 

- ~ 14~2555 
~1'1-------·-··· · ·-..:...·--······ ···· · · ·· · 
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,l;fi-n-u.VJ1i°W-~i.1nd'.l~~~a~:1m.nmb i.Yia1idh~1h:1uinfahVt~.i'lfu.n-1fi1,.~.Jmt'11ilumruwL1;.J 
.vjnmn11a'1ucL~iirN~flm~~'1~~1Lil~n1~1ii;u11faa 1P.mhiWn"R'l~~a:fnn u.a::t.l'lan:Ullniin1'l 

ii'm: 1vim"li..ainTifi ii a Ul , 
I' 

2) lJ~L"'lnma..JLU~iln~1' m~i.i.il~~Tii.n1ma~1.tlaanii.lin1.:fi1ufiffLl\Ua11s~~umft~.Jn14.l 
L dar; 40 h 1v..H-lt1.·1rn,m a-nY'l#'U.l~l:t~~~l.lrin~a~,r,. 1.ihmn~tftULf'l~~~'ilnwJa~l.h=muliflm.Jtfin.J~ 
v._ .. u.nna.J 1-n,.yfu~1T1'l.Jm1 ~.,,a~'1'U.911u.l'l~m~t1.Yi1.lJ~i{,.1h_n11na.JLllaanilw.iial\ui1"llJ~u~-3mni:mllii~ 
'l1tH1fl'l~m~ Tf_,liiJ~~tl',.'lirtjm111uaan,.amiiil~,.~s"Hm.,~ll.l'lJJilwn 1.~aunu~fu.n'L-ltmfun17 
dh1na-31.:tlaan~~~::Ln~~~,f}11Lil~m1.~na-31,.~iilfil-iJn1li ~.;ip.liani,.~nm~ilftl'l~1uh1-3L~fi~:: 
ih..J~:ll1'liJLfh.1na'1'l-lu~u5L~miiitnri~u:.i'l-l1ftaiia'l"UJ~'DS-3n~i-,ni.laen~ub.hihi 5 unn s-..,,f,. ~.J 
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m·rnitm~Ffi~if1~1~um11J~nft'u ujivja1fflJll;.Jam,,~iinfn.fua:amnii.1:lmnm 1~mii1fi1U111nai~&:nlJ 
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11"1'!i~"1j1f"'l_.,~ 2 (ll,Ji 2-6} nT'I¥1't!.~a1nrn~f~ri1wn~lf ~::'11dlunTl~'UWlJ~L1~~11'1i{W 
d " - 0 .a -. ~ d '5 

mt1;1a.m1m~nn:1.n.'Y\llv-.l ?l~Lilitllittni b;1ru.u w 11 u.wtih4-\lmb::moLthlmu hii1-.i,n3 ".l iJd 

- ri 1 li'ii'IU lim i·nJ~lJ~Jrrn}{uii n11thrnW"lJfta21iu 1.La:ni-1tlan W~liml1LLa:: w[h~Yiu 
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n AtHllufh lmvlh::mm 71,400 inn 
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3 1J A~Ltlu.?i"1 li°-:ti1u1h::m-m 40,800 u1,.1 
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i:.san'i:m.Jiia11t1.nmf l.I. 'Yn..Jfttu.:~ni;--rna..nl.I. ~ ... mrna lm:i~l.l.~1'wnmJaaflllpL?i2.11.iM"la~8"~t1m"l 
• .. ., .T . . . 
mu1111a~ ft.J1' · 
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- i~nhiha~a~.J1f>1111lb~o"' ia~tl7naum~ LanhJ~iWfl7. ii~" mni!~~ii1h:mu 
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n:i:t-!Jnt 'hJ1fifi.JnnJJ1Ta~a L~j:: 'tfl'.,::liflci.J'Vi"'lniiflTilli-1LiJ-ut18-3Ui1u-il~.ai,,fi.;f~;:i~nih'1 
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