
V ' 

"i1 fJ-:JTU r.J a fl1"i'U01JG1'9113-J 3-J1Gl"ifl1"i'Uel-:J nuua~ ttmon r.J an"i~'tl'U ff \I u 1 ~ Elela-J 

a 
l~elU l3-J'M1fJU-'Wf:]'l+fl1A3-J 2 5 6 3 

th~'t11U'U@l'it~°l.l~ 30992/161 l 0 

i~,ht~a 

' 
,, . . ,J . r:x-1:. ·, 
~ ~ ·-

,· 4~ -~ ~ • 

~-r, . . ... it--'- ~ . 
. ··-:-- ··----~. -~~. ' 

-- .. · A. \ .~· 

u~Jn la..ti~ LB'U lrn.nnarln1 filel'U'lftHL'tl'U~ ~10~ 
22/35 'l1Bt10llnl'l't01't11 7 U.tJO 4(tJ1'1litl'U11'1f1) U.'lll •nh,uno L'IIGl\Jl,,IOt il or1Ll1'1Un11'UR1 10240 

T,nff'yof 0 - 2187-0908, 081 - 657- 3909 Tmnn o - 2187- 0908 



Mining Environment Consultant Co., Ltd . 
.,...., 1..: "'1 tJ d' "-' d'o "-' 

lJ "i~YI 3J "" LO \,I, L1 "i O \,I, L 3J \,I, YI fl O Wif H LL YIM, (;l ,n n ~ 
22/35 '!fotm1~mYm7'117 7 u.tm 4 (1J1\U~1UTI'lf1) U.'111~'111'111J7n L'llfllJ7~n:il n1~L'Y1YOJ'117Ul17 10240 

1mtivnf 0-2187-0908, 081-6573909 1mR11 0-2187-0908 

n 1 jiJ ~ 'l.J~ (?11 ii ii 11n jn 1 j,j re1-:i fl'Wbb'Cl :::bbflL"ll e-i -c1 n j::;'Vl 'lJ ~-:i bb';J r;i ~ 'el ii bb'Cl :::n 1 j&i r;i 1n 1 ii lJl n r..i ~'el 'lJ ri n.1111Yl 

~-:Jbb1r;i~re1 ii tr1Nn1 jb vii1re1-!I bb¾~'W'Pl lJl~1vin jjii"Jlur;i~uiJu b~'e1'e1(?1~1Vtnjjiirire1~j1,:i iJj:::'V11utl'lJljb~"ll~ q 'lJ • 

' ., ' 
30992/16110 iJj:::~1b~'el'Wbii'ft'1tiu 2563 L~bbri u1ti~ii~(?lj rJj'fl-!l~&i ~-!li-:i'flrivl~1'l.J-c1nre1-:i;u ~1bll'elbrn'Cl-:i 

'lJ 

' CV ~ ,Q. 9/ 
'Wn';J°ll1n1j~-:Jbb';Jf.91'Cl'elii 

~ 
~~f~;,f j~o,? 

''"' oJ "'" ................. .. 



lYl'iU~ 

m 1 u ru 1 tJ 

.,; 
1.JYIYI 1 

UqJ 

.,; 
1.JYIYI 2 

.,; 
1.JYIYI 3 

1.JYl'Ul 

I. I 

1.2 

1.3 

2.1 

2.2 

2.3 

fl 111.JI ~'UlJ l'tl 'els! fll 'J ~fl'l'il'J 1 fJ-:Jl'U 

'J lfJrl~l~fJfl'tl'eJ-:J 1m-:Jfll'J 

' " 1.2.1 'Yii-:i1m-:im1 

1.2.2 m1~11-u'U-:i1'U 1f1v'rl'111.l,ie-:i 1m-:im1 

1.2.3 rl'flllW~fll'J 1i'~~mnvi'W 1m-:irm 

f.H1fllHl'J11lfl'eJ'l.J 

fl11.l r,.iri mrn11111:Ye'l.J 

' 

I 

III 

III 

1-1 

1- 1 

1-1 

1-1 

1-3 

1-3 

1-5 

2-1 

2-1 . 
2-1 

2-1 

~ ~ ~ 

3-1 

3-1 

fll'ifl~fll1.Jfl'i1illHl1.JflWill'Vitl'-3111~tle11.J 

3.1 

3.2 

3.3 

fll'J ~ 'J 11l1f1fJWfl wrn1 mfl1 'Wm 1 m fllfl 

3.1.1 

3. 1.2 

3.1.3 

3.1.4 

0 ~ 

fllrnll'U'Ufll'J 3-1 

r,.irimrn11111f1fJWflTwmmfli'Wm1mmfl 3-1 

1:Y11.lm1mrnn111f1tJWmvrn1mfl1'Wm'J v1mfl1~e'U11JlllfJ'U 2563 3-3 

fl11.l mi fll'j I ill fJ'l.Jlo/ifJ'l.J fll 'j ~ 'j 11l1flfJ w fl lW'eJl fllfl1 'Wm 'j fJ1 fllfl 

1mh-:i~~l'Wll11l'Uo-:iu11vu'W 

1~irn*v-:i 

3.2. 1 

3.2.2 

3.2.3 

0 ~ 

fllrnll'U'Ufll'J 

f-lMnm1111f1 n irn*v-:i 

fl11.lr,.irim1~11111f11 ~irn*v-:i i'W1~e'U1lJ'lflfJ'U 2563 

3 .2 .4 1m t1rn Yi tl'l..l r,.iri m1 ~fl~ 11.J~ 11111f11~irn*v-:i 1 mh-:i~ ~l'Wll 111'U 

o-:iu11vu'U 

3.3.1 
0 ~ 

fll'Jflll'U'U fll'J 

3-4 

3-8 

3-8 

3-8 

3-9 

3-9 

3-14 

3- 14 

MINING ENVIRONMENT CONSULTANT CO., LTD. I REPORT: MM_ 7: NAYSOMJIT KHRXNGSATl/2020/APR/CONTENT.DOC 



.,; 
illflf-l'U1fl'YI 1 

' .. 

3.4 

illflf.l'U1fl'YI 2 

.,; 
illflf.l'U1fl'YI 3 

' .. 
illflf.l'U1fl'YI 4 

' .. 
illflf.l'U1fl'YI 5 

.,; 
fllflf.l'U1fl'YI 6 

.,; 
fllflf.l'U1fl'YI 7 

. 
uwirnoPJ, n,o~aPi 

OJ ' llTHJ ty ( \l'I el) 

Q,/ ~ ~ 
3.3.2 

3.3 .3 

3.3.4 

P-Hlf11H1'.i1,J ''Jflll'.i ·nl'Uff~1'1'1el'U 3-14 

ff1 ,J ~clmrnn,if~m .:ii4'u ff~1'Vi0u1~0uu.11:11{JU 2563 3-16 

1 m urn vi {JU ~cl m '.i ~~~ UJ~ '.i 1,11~m .:i Ju ff~1 'Vi0u 1 mh.:i~ ~1mn 

,JU~.:J'U1l~1JU 3-17 

3.4.1 

3.4.2 

3.4.3 

3.4.4 

f11 '.i~ll'UUf11 '.i 

~ ti ~ 
~cl f11 '.i 1lfl'.i 1~'11flt1Hl l'V-lUl . 
ff1,J~clf11'.i1lfl'.il~l1f:JW.t17'V-ltl7tl1~u1m~t1U'V-l(lll.t1lfl:IJ 2563 

~ ti ~ , ~"" ,!j ff1 ,J ~clf11 '.i1lfl'.i 1~'11f:JW .t11'V-lU1 ~~U 1 Ul~tlU'Y-l(lll.t11fl 1J 2563 

.c:I' ' ~ ' ,:9, fll'illl;Y1'U'i 1ll !'U fll'i'lf 1Ul 'Htl el'lf ll'lf 'U . 
' ' ~ V ~ ~ V 

i;Y-:IU1~Ulelll Utl:~lll\l'l'ifll'i\l'lvl\l'llll\l'l'i1i:li;Yel1JfJOUllYil;Y-:IU1vltlelll 

3-21 

3-21 

3-21 

3-23 

3-24 

f.16-1 

f.17-1 

MINING ENVIRONMENT CONSUL TANT CO., LTD. II REPORT: MM_N7: AYSOMJIT KHRXNGSATl/2020/A PR/CONTENT.DOC 



1-1 

1-2 

2- 1 

3-1 

I j/ 9,/ I 

uff~.:ii11111'1l.:ivii-:i'llti •rvltrvi 1 m -:im'.i 

llff~-:lllffW«-:i mni1111i'.lti-:t'Utl-:I ! i'l'.i .:jf)l'j hn!,i~u'U 

II ff~ -:I f11 'j uijmhll'.IJlJl\Pl '.i f)l'j if ti-:i timrn~um 'U He! m ~'Yl'IJ~ -:1111~ ~tl '.IJ'Utl-:1 ! i'1'.i .:in 1'.i 

uff~-:i~~\Pl'.i1\l1~fJtuflTYrn1mrr1-um'.irnn1mrn~'.i~i'I.JlfttM 

3-2 m wJnR t.1'1.Jlvit.1'1.J vrn mrn n,ii'~fJtu ml"lm mrr1-u m '.i t.11 mft'IJ 111tu u1m'U1t.11t.1'\llf-:1 

1-u,1h-:t~vll'UlJl\l'UO.:)U,J~U'U 

3-3 mTvhmt.1mvit.1'1.JHclf11'.i\Pl'.i1\l1~'.i~i'I.JlfttJ-:tm~tJ 24i'11m 3 1'U~tll~tl-:t'lJ111tuUl'Ul'Ul 

3-4 

3-5 

3-6 

t.llt.l'\llf-:t 1'W'1h-:t~vll'UlJl\l'UO-:IU\l~U'U 

d Q.I I ~ 
II ff~-:1 ~~lf)'IJ\Pl 1tl t.11-:l'Ul 

m wltm t.J'I.Jlvi t.l'Ull ff~-:1 He! f11 'j \Pl 'j 1\l11fl 'j 1~11 fltu fl 1ml lU'.i ~11 lU l'U *Ut.Jf)f)t)-:l~'U 
q 

1mh-:i~v11-umo-:iu,i~u-u 

3-7 m 1vl1m t.1'1.Jlvit.1'Ullff~-:IHclf11'.i\Pl'.i 1\l11i'l'.il~11fJtufll'\lll1T1.h~ulUl'Ul'Ult.lltJ'\llf-:t 

1-u'lh.:i~ vll'UlJl~-:IU\l~U'U 

3-8 m1vl1m t.1'Ulvit.1'Ullff~,:j i:-rn nnm 1\l11i'l'.i1~11fJtufll'\llJ lflcltl-:ltJ''U l '\ll'.i1'W'lh-:tfltl'U 111'1 
., ' ' 

v11-u 1n~vl-uvi 1 m-:im'.i 1'W'1h-:iviv11-umo-:iu,i~u-u 

3-9 m 1vl1m t.1'1.Jlvi t.l'Ullff~.:j HMl'.i\Pl 'j 1\l11fl'.i 1~11fl tu fll'\llJ lflcltl-:lff'U l '\ll'.i 1'U 'li1.:imi-:i 111'1 
q q 

., ' ' 
v11-u 1n~vl-uvi 1 m .:im'.i 1-u'li1-:iviv11-umo-:iu,i~u-u 

3-10 
.d Q ~ ~ I ~ ~ Q 

fl'.i 1'\IJ llli t.J'IJl'YI tJ'lJ II ff~.:) He! f11'.i \Pl '.i 1\l11fl '.i 1~11 fJ tu fll'\ll'U l'I.Jtl\Pl'U 'I.Jl'U 11'Utl-:llff'.IJ~ll~-:I 

1-u'li1-:t~vll'UlJlil-:IU\l~U'U 

1-1 ff'j u 'j lt.lcl~IOtJ~ f11 'j 91~\Pl l'.IJ\Pl'.i 1\lfftl'I.Jfl tu fl l'\ll ~ -:Ill 1~ ~tl '.IJ 1 fl 'j.:) f11 'j 'Yl11111Jtl.:)ll ':l 'H'U 
q q 

1-2 

1-4 

2-30 

3-2 

3-5 

3-11 

3-15 

3-22 

3-27 

3-32 

3-37 

3-42 

3-47 

tl\Plff111mrn'lfW~'H'UU'U 1vltiti\Plff111mrnntifff1-:i U'.i~'Yl l'UU\Pl'.iH'l'U~ 30992/16110 1-6 
q "' q 

2- 1 

'Utl-:l'Ult.lff'.IJ~\,l'j fl'.itl-:lff91 

Hcl f11 '.i \Pl '.i 1\l fftl'IJ f11'.iUUllil\Pl l '.IJlJl\Pl '.i f11 '.iilti.:i timrn~ II m 'U He! fl'.i ~'Yl'IJ ~ -:Ill 1~~tl '.IJ 

! fl'.i-:lf11'.i'Ylll11iJtl-:IU':l'H'U~\Pl ff711 fl'.i'.i '.IJ'lf'W~'H'U~'U 1vlti~\Pl ff111fl'.i rnntifff 1.:) 
' ., ' 

u'.i ~'Yll'WU\Pl'.i rn'llvi 30992/ 1611 o 'lltl-:t'Wlt.1ff:1J~\Pl'.i rirn.:iff9i i-:it1Qvii1'1.Jc1nti-:i~-u 

flllfltlllf1cl-:I ,i,:i111m~t.Jtl.:) 

2-2 

MINING ENVIRO MENT CONSULTANT CO .. LTD. III REPORT: MM_N7: A YSOMJ IT KHRXNGSATl/2020/APR/CONTENT.DOC 



2-2 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

3-9 

3-10 

3- I I 

3-12 

3-13 

3-14 

~ ~ gJ 

lJl\vJ'jfll'j\vJ~\vlllJ\vl'j1ui:Hl'IJ~Hlm~'Vl'IJ1:Y,:JU1~fnllJ 

rHlfll'j\vJ'j1u1~fJWflll'Hllfllfli'Wm1f.llfllfli'W1$;tl'UllJ'l:JlffU 2563 

lllitl'IJll!it1'1JrHlfll'j~~\vlllJ\vl'j1u1~fJWflWrnlfllfli'Wm1tllfllfli'W'lf1-:J~~l'UlJl 

u'Uo.:iifovuu 

2-27 

3-3 
v 

3-4 

~1:1m11v111u1~1~irn1!i't1-:iiumw1mrri'W1$;t1'W1:1.J1J1t1'W 2563 3-8 

llli t1'1Jllfit1'1J~1:1fl11~~\vlllJ\vl'j1u1~1~i'IJlfftl-:J i'W'lf1-:J~~l'U1Jlu'U 0-:JUuV'IJ'W 3-10 

~1:1m1m1u1~m.:irl'u1:Y~1V1t1'U'Ut1-:i tflHm1 i'W1$;t1u1:1.J1J1t1'U 2563 3-16 

m11m t1rnl'it1'1J~1:1nu1v111u1~m-:irl'u 1:Y~1V1t1'U i'Wi1-:i~~1umuuii-:iuuvu'U 3-18 
~ d OJ I .Qd -Clo rl QJ QJ I ~ 

lli:Y~-:J11ifl111f1'1J\v11tltll-:J 11if1U11ml~l1111:1~fl111f1'1:Jl'ffflll'l\v11tltll-:J'Ul 3-21 

~1:1 m 111m 1~11 rJWml'ltl 1 ~h~'W 'l u1$;t1'Wl'lfl'l:J mfl" 2563 3-23 

~ rl ~'l~""''l"' ~1:1fl1111ml~l1fJWflll'l'Ul \vl~'U 'Wl~tl'Ul'lfl'l:JfllfllJ 2563 3-24 

11.fl t1rnl'it1'1J ~1:1m11v111u11fl 11 ~11fJWfl rwJ nh ~1hu'1'U *1wn nt1-:i~u i ui1-:i~ ~l'W:J.J 1 

ii.:iuuvuu 

1 ill arnl'it11J ~1:1m11v111u11fl 11 ~11fJW 11 n'ltl 11h ~1l1u'1'U1'1J 1 t11 t1l'l1 -:i 'l 'Wi1-:i~ ~1u m 

ii-:iuuvu'U 

1 m urn l'it11J ~1:1 nu 1v1 nu11m 1 ~11fJW ml'ltl lfl 1:1t1-:i 1:J''ll 1 l'l 11'W'lf1.:J nt1'W 1111:1 ~l'W 'l n~ 

iu~ 1 m -:im1 'lui1-:i~~1'Umo-:iuuvuu 

llli t1'1Jll'it11J~i;1f)U\v1nu11m 1~11f1Wflll'lillfl1:1tl-:J'ff'IJ ,l'l11'U'lf1.:Jl1-a.:J, l11:1~l'U 'l f)~ 
q q 

i'W~lm-:im1i'Wi1-:i~~1'Wmo-:iuuvu'U 

... F.! .d ~ " ~ I ~ gJ d 'l I d I 

I u1 tl'IJl'Vl tl1J~1;1fll'j\vi11'111m l ~l1fJWfl ll'l'U l'I.Jtl\vl'U 'I.Jl'U l1 'Utl .:JI 'ff:1.J~ll~-:J 'U '111-:J'Vl m'W:J.J 1 

ii.:iuuvuu 

3-26 

3-31 

3-36 

3-41 

3-46 

MINI G ENVIRO MENT CONSULTANT CO., LTD. IV REPORT: MM_ 7: NAYSOMJIT KHRX GSATl/2020/APR/CONTENT.DOC 



' ..,. 
1Jflfl 1 

0 

1Jf1Ul 

1~t1.:J'il7ffU7VfflJ;~'J mti.:iff~ ,~~11-uun'ilm"Jm11ni1111i'.it1.:i11ittu'Q~ff1'11m'llJ'b''Ufl'tt'Utju 

l~tl 'Q ~ff1'11mrnnt1fff1.:i 1.h~'Vll'UU~ 'J m'\J~ 30992/16110 l1m~ 10 ti t!tli.:iu~ i u~ 6 \9J"1fll.J 2557 llfl~iu 
I I 'j,J f 

t11~1uli 5 \9J fllfllJ 2567 CU.:Jf11fl'l1~.:Jf)1'J~ll'U'U.:il'U'\Jt1.:J 1 m ,:jf)l'J'Utll'ilf)tJ i ,-¥1nfl~rn m ~ 'V11J~ ti fl .:Ill 1fl atilJ 

flW'Utlf) ,~ i.:itTu 'Vll-:1 I flHfn'J'il ~~t1.:itJou1i~11JlJ1mnnif t1.:Jt"1'Ul1" ~11ffl'\Jr•mm~'V11J~.:Jll1flat1lJ llfl~fn'J 

~fl~1lJm1'ilfft11JfJWfl1'V'l~.:1111flat1lJ !flfllJt11J'11lJWi,Xu11i'Vl 1lJ~.:J l~u11rnunfo'l'1 fltl'U9f"11'Vl'U~ ~1t"1fl 

~.:ll~'U Ul li'Vl~lli f11fl'V11.:1~1'U ~ .:Ill 1flatJlJ l~'U~'1flvi1'JW.:J7mrn fn'JiJ 0llil~1lJlJ1~ 'J fn'Jif ti.:i nmm~un"t '\J 

" 
~'Ufl'Ul1"~f)1'Jl'l1i'.it1.:i11i 1m~rl1tl'n.:i1uu 1vmmm~IIH'U'Vl j 'V'lfllfnti'J'JlJ'b'1~1m~~.:i111f1am.J1m ~ml1v.:i1u 

' ' " ,d ,d ~ l.r) ~ QI QI 

'Vllf1V1'\Jt1.:i I flrn 'Vl'J 1Ul'J nm .:i 

'J ltJ.:il'UHfl fn'JtJ 0llil~llJlJ1~ 'J nnif ti.:i t"1'Ul1" ~11n"'l '\J Hfl m ~'V11J~ .:Jll 1fl ati lJ 11" ~ fn'J~fl~ 1lJ 

~'J1'ilfft11JfJWfl1'V'I~ .:Jll1flatilJ Im .:inn vi 71'11i'.it1.:Jll'j 'tt'U 'Q~ ff1'11 m 'J lJ'b''Ufl'tt utju l~tl'Q~ ff7'11 m 'J lJ f1t1fff 1.:1 

1.J'J ~'Vll'UU~'J m'\J~ 30992/16110 '\Jtl.:J'UWfflJ;~'j fl'jt),:jff~ 11flvi1mlJm~rn1'J'tfo.:itiu1m~11m'\JHflm~'Vl1J 

QI ..::. .d ~ QI .c:!:i d QI d 
'Vl'J'V'lfllm1i'lrn'b'1~1m~m111flflt11J ~11J11u.:ifft1'Vl 'Vlff 1009.2/4248 fl.:i1'U'Vl 1 o mp,JmfllJ 2554 

1.2 

1.2.1 

'llf.ltl~Aaf.l~ 1rl1~fll11~f.l'n~A6lltl 

tl'OlU~~~Utl~6llU 1~6\leN 1 rl'l ~fll'l 
" ' ' 

tJ 'J ~'Vll'U U~ rn tJ M'U 1.J'J 1f1fJtl Qi 'UIIH'U li tJ ijtJ 'J ~I 'Vlff lJl~ 'J 1ff1'U 1 : 50,000 '\Jtl-:1 m llllH'U li 'V1'111 'J 

rl1iu~fl L7018 "J~11.:i~ 5334 I !flflt1Q"J~1111.:i1;un1fl11u1i.:i~ 804-805 ~~1ut1t1n 1m~1;un1fl11u1ut1u~ 

1417-1418 muti ~.:ii.:imJm.i~ 8 ~7Ufl@.:i~u -61mt111nfl.:i ,1.:i111fl"J~vt1.:i mt11Jflfl11iu~tJ"J~mw 28-2-2 H 
~ ~ . 

('JtJ~ 1-1) 
~ 

('V17.:J'l1fl1.:J11~u~u11mvm'\J 3) ~1ui1-611rit111nfl.:i 'J~V~'Vl1.:itJ"J ~mw 64 nlmlJ~'J (mv ~vi1nnt1.:iflm'l 

' " 
u1m"Jri'1u~1uftnt1.:i~u 11.JtJ"J~mw 3 nlfl111~"J) IM nlflm~'lli 286 1.hrn1w 200 llJ~'J 1~v1~w1-,i'1ri' 

~ 

'JI ~ ,c:!:I l.r) I O QI ,/ el d ~,- 'J} I l .d,. d 
lff'U'V11.:JlJ11J'b'flfl 'V11.:J'Vlff1'11'Utl 11.Jffffl'Uf)ff.:JCJJl'\JWW'V'IH t1ntJ"J ~lJ1W 4 f) 1m1J~'j l'\Jlff'V'l'U'Vl 1fl'J.:Jf)1'j ('J iJ'Vl 1-1) 

'U 'U cu cu 

MI NING ENV IRONMENT CONSULTANT CO., LTD. 1-1 REPORT: MM_ 7: NAYSOMJIT KHRXNGSATl/2020/APR/CHAPTERI.DOC 



1111Jifll9Fl7 R1u4ilff 

MINll'iG l::NVIKONMf:N'r 'ONSULTANT ·o., I.TU. 1-2 



1.2.2 
ol!:l..cl O ,11:!t 

11i f)l 'j Yll 111 ti ti -:J 

fll':i 'Vi1ll1 ut1-:i11 ii, 'lHJ~mMmrn°1ru ~M'W tj'W 1~mJ~ffll1 m rntim:rf 1-:i 1 ~t1nll1ut1-:imu ~-atJ~ 
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'\Jtl-:Jll~-a~J'Ufli'1-:i 1l.ltl't1t1f111 4 llJ~';j 1~t1f11UrJllf11llJ"1~'lf'UiJ'~i1t1 (Overall slope) '\Jtl-:Jl1tl' 1ll1Utl-:J 1l.ltn'U 

f111 73 tl-:Jfl'l 

'l O"' .. 19,1,A . ,A '~, 'Wf11':i'Y11ll1lJtl-:J\l~lJf11':i 'iflflrn-:Jl\ll~ Hydraulic Crawler Drill l'V'ltlf111lJll1lJ1~fflJl!-a~fl'i'ltl-:J~1 'U 

~'U~'Vi1-:i1'W rn1~':i ~1ii~1~t1mrn~~11i'li'~t1m,11~,im~1ff'U~1fl''UtJflm-:i 3 -d'1 fll ':i11-:irl'mm.1~':i rn1 ~ ,1~1,11~ 
" " 

1~ t1-:i'l'Wll'U1~-:i i~t1iim11J1~t1-:i,it1-:i1rn1~u':i~mw 80 - 90 t1-:ifl'1 1Y1t1mUrJll'Vlfl''Yll-:Jll-a~r1 111J11H'\Jt1-:JM'Uu~1 

1~tJ':i~1ii~~ii'1ll'Wll1J1Jllt11J imilt11J1'U1~rn~u1Jnuti1J'U~1Cb'-a (AN-FO) i'WV~':i1ri1'W 94 : 6 ii'i~tJ':i~tii~ 

m-:itr-:i (High Explosive) U':i ~lfl'Yl Dynamite l11tJ Emulsion 'Vi1l1tl'1~m~~'Uf11':i':i ~lU~ (Primer) 'li'u':i ~lJlW 5-8 

% 1~t1ti1m!f1'\Jtl-:J AN-FO 1rn~iillnuhhh1uuri1-:i11m (Electric Delay Detonator) 1ll'Wi1~~':i~lU~ JUll1J1J 

f11':i':i ~lU~,J~n11m11,11~11uuuifuw'Uu,n (Staggered Pattern) 'li'illmwi~tJ '.i~ lU~U':i~ lJlW 33 ni-anflJ~tl 

\i-:il11~ri1-:i 'Vi1mn ~1ii~1'W-a~1ll1n'U 1 r1i-:i i1-:i11mu':i~mw 16.30 - 17.30 'U . i~t1M~m~t1-:i m ':i M'Ul1tl'1vifl' 

m-:imn~iii~ 1tlm-:ivifl'milt1 ~-:i11l'Uu'U1ir1t11vl~1m -:i~-:i 

I I 

fll'iUPl-:JU'i 
., ., ' 

'Y17-:J 1 m-:im ':i ,i~ 1lliim':i i-:i 1 ':i-:J-:Jl'UU~ dt1t1 11-a~-a~'\J'Ul~M'W 'l'W'Yi'Wvi 1 m-:im':i u~t1d1-:i 1~ M'U 'lmy 

~1~,11f1m':i'Vi1ll1ut1-:i 'Y17-:J im-:im':i,1~,i1t1'lMi H-:Jl'WU~ dt1t1 u-a ~-a~,im~tt'Ui 'Uu1 11w 'lflir1~t1-:i~t1111 

fll'j 1-r;J 111-1 fll'jfl1111i'l tl-:J 

1lliim':i i i'J 1 i 'U m':i 'Vi1ll1 ut1-:i 1vlt1-:iu~ii fll':i i iii 1~ ~'V'l':i ll~ llJlff'U'Yl 1-:i ri11~t1-:i 'l m,i~l'\1 ut1-:iu i 

1~mfo-:i n'U m':i~-:i m ~ ,11 t1'\J t1-:i ~'W -a ~t1t1-:i~1n~t'U ~ 11J1 ff'U'Yl 7-:J'\J'U ri-:i1 vi1tl' 'W 1 ~t1,i~~~'V'l ':i 1Jti 1u'W \l'U'U -aflf-:i . . " 

'l'U'1h-:i~~l'U'ljlJ'l1'W 1~t1iM~~ti1'1'Jf11'W t1f1li''U1'W~ii~'U~f1 

1.2.3 

ilf11JW~f11';j ii'~~'Uflltli'U 1 fl';j-:Jf11':iU':i ~fltl1J~1tl~'U~lil~'Vi7ll1U'el-:J ~l~Ufltl-:JlU~tlfl~'U Utlifl 

~~fltl'U m ~uwti1 ri'W'Vi7'UU ut1 SUMP 1ilmi''W 
" 
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1.3 
' ,, 

fll':i ~ ll'U 'U fll':i ~~\llll.J\ll ':i 111ffOUfJW 11 l'V'I fl ·:JU 1~ aol.J ffll.Jl':i till U-:J i ~i-:J'U 

fll'.i Yl'.i 1 iltHlU fll '.i tJ ij1rnv1 UJ "1 Yl'.i fll'.i 'U eh'i fl't.Um:: UM, 'llf-Hlfl'.i:: 'VIU ~ -:J 111YI ~ enJ ! ~ tl'Vl 1-:J 

u1'JJ'Vl~ 1n fl1J 111::;l'i1 fll':i ~':i 111ff0Ulnl::;':i 1U':i 1:i.J~\)l,jil fll':i ,J 5'1m~ l lJ lJ 1~ ':i fll':i i/o-:i f1'Ulnl::;U ni 'lJ ~'1 m::;'Vl lJ 

~-:i111~ao:i.J \llll-Hiou i'll'IJO-:i:I.Jl\ll':ifll':i~flll'l'U~ i ,j' l'lf om-t'-:i1ff'UO'Uty11llm~Q Uffnt1 iunnuijilli \llfl0~11'U 

lff'UOU'U~U'U 1'Vll-:JUtf'i'IJU'1~~ll'U'U fm~o i U . 
"" "" :II fll '.i YIYIYI 1 tlYl'.i1iltHlUtJWfll't'l tT -:JU 1 YltHltl 

~1111 ffOUfJW fill'!~ -:J111~ ao :IJ i 'U ~l'UfJW fll'V-101 fllfYi 'U Un t.11 fllfY ':i ~irn fftl-:J 11 H~'U ff~l'nO'U Uil~fJW flll'll11 
,, ' ' 

l'lf omi-:iir1u ~'1 fll'j ~'j 1111~1 'ITT e.irn'Vi tlU f1Ul.Jl~'j !l'U 'Vi fi111u ~ lli'l~llli t11J1'Vi t1Uf1U~flfll':i~':i1111~ iwih-:ivi 

, ~ ~ !)) do d 
mum ~11Jm~rnn~~~1:i.Jm111iroufJWflll'lff-:i111~'10:i.J'Vlflll1'U~ (~111-:i'Vl 1-1) 

fll'.i UYl'ill'.iltl-31'1-l 'Vll-:JU1li 'Vl~ ill fl1J111~ ,i~l'i n ltl-:Jl'U~fl fll'j uijilli \ll ll.Jl.Jl\ll 'j fll':iif o-:inu 

1m~Utf'i'IJ~'1fl':i~'V1U~-:Jll1~ao1J llfl~fll':i~~\llllJ\ll':i111ffOUfJWflll'l~-:JU1~ao:i.J ,Jl'U1'U 2 tif-:i;iJ l~Oiillff'UO 

~ori1,!n-:il'U'U !tllJWU'1~U~'U'V11l'lt.llfl1Ti':i':i:IJ'lfl~IU'l~~-:JU1~aO:IJ fl1:IJQ\llffll1fl':i':il.Ji'U!l'Ullfl ~fll':il11fiO-:iU'.i 

U'1~11'U1tl-:Jl'U~l~tl1'lfo-:J i~'W111':iW 1~0 i U 
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' ,=t 

1J'Yl'YI 2 

' ~ ~ 

f·Hl fl 'i ~'YI 1J ff~ H 1 vi tUUJ 

2.1 

fll'j~~w11:um1,HHl'I..Jfll'ju6m1,11:um1,1'jfmi!tMt1'Uuc1~un"'l'\J~rnm ~'Yl 'l..l~-m1~~0:u 'l'W'j~tJ~ 

~ll'U'Ufll'j 1f1Hfn'jvilmifomfnmwffllff)'j'jlJ'lf'U~'tt'Utj'U l~Vf:J\Plffl'\1f)'j'jlJfl0ffh~ U'j~ '\fll'U'lJ\Pl'jlcl'\J~ 

30992/161 lO '\Jo-:imem:u;m mo-:iir~ V11-:iu1iiV1~tl'fo'l:l1"1 ,~~11-u'Wm'j1,1n,iiroum'ju6m1,11:um1,1'jfll'j"I 

~1~rlllf'U~ 1~arl1i!fm'U'W 1arnvuc1~11~'U'Ylfvw1mn'jrn'lf1~uc1~~-:i111~~0:u 1,11:ur1i!-:iiro~ 'Ylff 1009.2/4248 
., ct 

cl-:J1'U'YI IO 'Wf]'l:lfilfl:U 2554 

2.2 Nt1flll\1'111'llffel'U 

mmm\Pl'j1\JiYO'l..lfmugu1i1P11:u:u1\Pl'jfn'ji10-:iti'U1m~un"'l'\J~c1m~'Yl'l..l~-:i111~~0:u im~a~~11-u'Um'j 

'\JO-:J 1m-:Jfll'jl171'11i'.io-:i1dliwJ\Plffl'\1flfi:U'lf'U~M'Utj'W 1~0'Q\Plffllfmrnnoir!1-:i U'j ~'\fl l'U'lJ\Pl 'jlcl'\J~ 30992/ 161 IO 

'\JO-:J'Ultlff:U~\Pl'j mO-:Jff~ 1rlo1'U~ 27 llJ'l,ntJ'U 2563 ffllJ1Hlff1U~clfll'j1J'j11JffO'IJ1~i-:i'jltJcl~l~tl~ 'l'U\Pll'jl-:J 

d 
'YI 2-1 

2.3 

\ll fl~cl fll'j \Pl 'j 11l ffO'IJ fll'j U0lli1111:U:U 1\Pl 'j fll'jif ti-:i tl'Ullcl~ un"'l '\J ~clfl 'j ~'Yl'IJ ~ -:JU 1~ ~O :U 'l 'U 'j~tJ~ 

~11u'Um'j 1f1Hfll'jl171'11i'.io-:i1dli'W'Q\Plffl'\1mrn'lf'W~M'Wtj'W 1~0'Q\Plffllfmrnnotr!1-:i U'j ~'\fll'U'lJ\Pl'j 

m'\!~30992/16110 '\JO-:J'U1t1tr:u~m mo-:itr~ -wu11 u,i~tl''UV11-:i lm-:im'j1il~~11u'Um'jvi1mi'.io-:i'l'W'lh-:i~'U ~-:i 

\llfllJl\Pl'jfll'j"I ~f)llf'U~Hih'Wimy'Yll-:J 1m-:Jfll'j1~u6m111:uoei1-:i1fl'.i-:Jflf~ U'j~flO'I..Jtl'IJ'IJ1'hl'YI 1:uii-:i 1i'U11 

rn'Wnrmi' flO'UCJfclll'Yl'U~ ~ltl~ ~-:i1tl'U'IJ1'hl'Yl~llifl'l:ll'Yl1-:J~l'U~-:Jll1~~0:U M'liffi1u'U~i.l11~t11tl'I..JlJ1\Pl'jfll'j 

ilo-:iti'Ulm~un"'l '\J~cl m ~'Yl 'l..l~ -:iu1~~0:u1~m~ :u uc1~V11-:i 1 m -:Jfll'j rl1~-:i~11-u 'U fll'j \i~vi1111:um11'j fll'j~tl'-:ifl-:i 1ll 

~ vu! oviif tr:U\j'jW ff1'U'IJ1-:JlJ1\Pl'jfll'jV-:J 1llijfll'ju6mr11otl'-:i 1ll~-:inmu6m 1'li'W UqJmm'.if o-:i11 V'U'\Jo-:i 

'jl'l:Jtj'.i~Otju1 mu ifl~lfttl-:Jl~tl1tl'I..Jfll'j~ll'U'Ufl1'.il111'11i'.io-:i'\JO-:J 1 fl'j-:jfll'j 1~0-:J,Jlflfll'j~ll'U'U fll'j'Vi~l'UlJlV-:J 

91 QI ~ ~.d.d , o ~ ii o\1)9/.1:::i 
1ll-W'IJUt)J mm fiO-:J~ a'W i-:i fl ~11 uc1~ fll'jurnu1 -:i'W'U~'W'U'Yl'Yl m'W fll'j'\fl 1m:uo-:iuc11 ffl:1J1'.it1V11 1~1-wv-:im'j 

U1'1.Jlfl~tl'l1'1!1mi'.io-:iiif1n~m1:uuc10~tit11~0-:J\llflOV'.i~'\111-:Jfll'j~ll'U'Ufll'.il111'11i'.lo-:ioei1-:i~01~0-:i 9$-:J'Yl1-:J'IJ1'hl'YI 
"' 

~llifl'l:l11~ij,i'o1ff'UOU'U~l~Ofll'j~ll'U'Ufll'j~O 1u (i-:J111'.i1-:J~ 2-1 llcl~\P\1'.il-:J~ 2-2) 
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' <=I 

'U't1't1 3 

U~'l:l'\11 l:1.J~-:J l~'\.Jl1'.Hl'\.Jllr'\.J'l'l flV'\.JCl1'111'\11'\.J\,l 'illf)~ ,~~ll'W'\.Jfll';j~~llll:I.Jm1'ilffVU~tl!flll'l 

i-:iu 1~ -a'v:1.J 1 m::; u::;~11-wu m ':i 1 m-:imnilt11iiv-:i111iiu v111 m11 m rn'lfil~ih.J -uu 1~vv.111 m11 m rn nvfff 1-:i . ., 

'U':i ::;'\111u1J111':im'll~ 30992/ 161 IO 'IJV-:JU1flff:1.J;111 ':i mv-:iff~ 1rlv1u~ 27-30 1m,nui.J 2563 ~-:J'U':i::;nvu~1mm 

3.1 

3.1.1 

1111:1.Jnrnu~:I.Jllll':iill'W 1~url'1tl'n-:i1uV1ru::;mrnm':ii-:i111~-a'v:1.J11tt-:i'lf1~ 1~vH1V11v-:i High-Volume Air Sampler 

'Vllfll':itnui1vd1-:i~ut'l::;vv-:i~i!'IJU1~~1n11 100 l:1.Jmvu 1m::;1tm1v-:i High Volume PM-10 Air Sampler 

'Vllfll';ilfiU\911VU1-:J~Ui'l::;vv-:i~ii'llm~~lfl11 IO l:1.Jmvu 1~f)fll';j~~mmrr~1um::;~11Jmv-:i'lm1n1 (Glass 

Fiber Filter) 1ilu11m 24 '11'1 !:1.J-:i~v1~v-:i ':i::;1111-:iiu~ 27-301:1.Jlllfl'\.J 2563 i'lfU~lll':i1'il1~ fiV mmru~ut'l::;vv-:i . 
ll'IJ1'\.JMfli-:Jl1:I.J~1uuntnfllrY (Total Suspended Particulates: TSP) 1m::;mmru~ut'l::;VV-:J'IJ'\.Jl~~lfl11 10 

l:1.Jflrnu (PM- IO) 'Vi1m':i111':i1'il1~ 'luu~11ru~m~11'il::; i~f rnrnm ::; '\llu1111:1.Jm111rn1':i<JJ vinrnu~ 'ii1u1u 3 

mnu (i-:J':i'U~ 3-1) fit) ., 
.:::i, g) ~ .:::i,QJ QJ ~ II ~d 

I. m11tUU1'\.Jl'IJWlfll'l':i-:J (Vlfl~ 0804628 111::;1uvvn, 1417052 111'\.JV) VQl11-:J'illfll'l'\.J'\11 

lflHfll':il'U'\111-:J~l'\.J'VlrYllld'uvvmuu-:ihi' 'U':i ::; :I.JltU 160 1:1.J\ll';j 
~ ~ 

2. U~l1tl!1~1'\JWlffW~-:J (~f1~ 0803964 111::;1'\.JVVfl, 1417678 111'\.JV) 
~ ' 

I I ~ d 

Vfll11-:J'illfll'l'\.J'\11 ., 

lflHflUl'U'\lll-:J~l'\.J'VlrY\ll::;1u111muu-:imi'lv 1h::;mru 370 1:1.J\ll';j 
.:::i. i-1 d , ii ~ .:::i.w 

3. mnruU1'\.Jl1'\.JV-:Jlff:1.J~ll~-:J (fl'J:I.JUl'\.Jl'IJWWVl':i-:J) Vlfl~ 0803927 111::;iuvvn, 1416780 

ll1'UV VU'\11-:J'illfl~'\.J~lfl';i-:Jfll';il'U'\111-:J~l'\.J'VlrY\ll::;1'WlllfllUfl-:Jhi' 'U';i ::; :I.JltU 420 1:1.J\ll';j ., 

3.1.2 

'illfli:-ti'lfll':im1'il1~rJru.nrnmmrr'luunu1mrY 1rlv1u~ 27-30 1:1.J1J1vu 2563 iii:-ti'lfll':illl':i1'il1~ 'lu 

1111':il-:J~ 3-1 1m::;':iW-:Jl'Wf-li'lfll':i11m1nfiumV1i:-1u1nvi 2 
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1/Wifll~fl f A7iJJifff 

• ~lillil1l~llilfl(IUl1Y1il101ALU1Jl'HJ101ALL"tlt i1JLfftl'1 • • 
St. u;L'lNU1UL'll1tJ1tJY1~'1(0804628, 1417052) . 
St.2 1J;L'lNl~L'll1fJ1tJY1;'1 (0803964, 1417678) 

St. u;nmti1u'HUil'1Li1~1ilLL~'1 (n~aJti1uL'111t11t1Y1i''1)(0803927, 1416780) 
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TSP 24 hr (mg/m3
) PM-10 24 hr (mg/m3

) 

27-28/04/63 0.232 0.085 

28-29/04/63 0.220 0.080 

29-30/04/63 0.226 0.082 
., 

2. u1rn.u1~1'1J1t11t1vi1~ 27-28/04/63 0.230 0.082 

28-29/04/63 0.22 1 0.080 

29-30/04/63 0.223 0.080 

"' ~ . G I ~ 3. 'IJ'jl1lli'IJ1'U'Vi'Utl~m'lJ~II~~ (fHl)J'IJl'U 27-28/04/63 0.222 0.081 
,! 

I 'IJ 1 tl1 V'Vl H) 28-29/04/63 0.226 0.079 

29-30/04/63 0.227 0.080 

0.330 0.120 

u1ii'Vl 1:i.Jii~ IB'U, 1rnuurm, fltl'U91"111'Vl'U~ ~lf1~, 2563 

:i.Jw11 jl'UrJrumviti1mrr1uun mmrr i~mh 1 u u1~mrrflru~m1 mm~ ~111~"'t1:i.J1111 ~'!fl~ 
.., "' 

ll'IJ'IJ'Vl 24 'Vl .ff . 2547 

3.1.3 «1tJNtlfll'iVl'i1111vlfJflUllfif)lfllff11-.!'U'i'itllfllfU~el1-.!nnnt11-.1 2563 

,:,1nf.l"1fllH111,:,1~rJWfll'Vlt11mrr1urnrn1mrr1u'lh~iu~ 27-30 llJ'j,jW'U 2563 ~1u1u 3 ffmil 
., 

'Vl'IJ17 u111ruu'1u1'1J1t1W'Vl1~ iJri1 TSP t1tj1mh~ 0.220-0.232 mg/m
3 1m~iJri1 PM-10 titj1mh~ 0.080-0.085 

., 
mglm3

, u111ru1~1'1J1uivvi1~ iJri1 TSP t1tj1mh~ 0.221-0.230 mg/m
3 1m~iJri1 PM-10 titj1w1h~ 0.080-0.082 

mg/m3 1m~u1nruU7'U'Vi'UtJ~lff~~u~~ (n~lJUl'Ul'IJWltl'Vli ~) iJri1 TSP titjimh~ 0.222-0.227 mg/m
3 1m~iJri1 

PM-10 t1tj1mh~ 0.079-0.081 mg/m3 ~~iJriwtj1umruCl1lJ1~'jjl'U~f11'11'1.J~ 1rlml7f>lflf)l'j~'j1'i)1~~,~,u 

1m e.irn'Yie.iunrnnru Cl1m~1 jl'U fJW fl 1vit11mrr1 urn 1 u1 mrr 1~u'tf11 u m:i.Ju1 ~ mrtflru~m1:i.Jm1~ ~111~"'t1" 

lll1~'lf1~ ll'U'IJ~ 24 'Vl .ff . 2547 ~f11'11'1.J~ri,m~tJ 24 '171 im TSP 1liiriu 0.33 mg/m3 11"1 ~ PM-101liiriu 0.1 2 

mg/m3 (~rnnmrn1flf.l'U1n~ 3) l'Jnffmil ~n1m1 ~n'ili~ 11~mh~11~1P1llJ~u1~nt1'1Jflll'il~~t1~ufitl'~1P17 ll 

lll~ 'j nu 11 ti~ f)'U 11"1 ~II ti'1 'IJ f,l "1 f)'j ~ 'V1 'IJ ~l'U fl ill fl l'Vltl 1 f)lfftl dN!fl 'j ~ fl r~ 'Vi~ ti nu l ~ lJ lll\Pl 'j nu hfiJ 
• I "' "' J ' "' ~ ~ ' ' 'l "' ,J d~ all ~ ul~ff'V11ifll'Vlllln'll'U l'lf'U mrn~virn'Ulm''U'Vll~'IJ'Uff ~m mu 1um11ru'Vl'U'Vl 1m ~nn lu'U\Pl'U 
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3.1.4 

1u~1~~f-hut11'\1uo~if 'll1JUU 
,i1n1>mm1 \,l'l' 1,i111tJt1rnTvrn1mfl1'W m 1 tllfllfll'U 'li1-:i~~l'UlJ1'1'U ~-:iu,i~u'U (1~o'U1lJ 'lflt1'U 2563) 

~ ' 

M'V11f11rnn,i111illmw~m1:::oo-:i'V1-:i'l1lJ11 (TSP) ll('l ::: mmtu~m,:::oo-:i'\J'Ul11~lf111 IO ll.lrlnl'U (PM- IO) 

~l'U1'U 3 tltll'U Mun 1Jll1tu u'7'Ul'\JltllffVii-:i lJl 11\U 1111'\JltllV'V'li -:i 1m:::u1 nwu'1'U'\1'UO-:JltliJ111111-:i (f1zjJJu'7'U 

l'\JltllV'V'li-:i) (i-:i~1n-:i~ 3-2 1m:::nJ~ 3-2) 111t1'V'11J11 Vlf1fl-:i1m:::i-:i 2 i'lfu~l'i1mrn11,i111nri1oci1'Ulf1tucrl ~ ., ~ 

lJl\,l'l'Jl'UfJtufll'V'ltllfllfll'Um'l' mmfl i11V'Yl'1 i U\,llJJu1 ::: mflr1tu ::: m1JJnn*-:i11111"'0"11'11-:i'lf1~ uuu~ 24 

'Vi . fl . 254 7 VJnt1mil~'Vl1m1\,ln,1111 ~-:iut111-:i 1 tt'1i:l'U11'Vl1-:i ~u1 :::noum1 i~uiiu~\,lllJlJl\,l 'j m1~ i~n111'U11 

If o V7-:ilfl i-:ifl f 11 l~O 11J'1'H1n11 ~('Im ::: 'VllJ~01lJ'lf'U ~l'UfJW fll'V'ltllfllfl 1m::: 1Pi' 0-:JU QlJ~l'~lJI~ lJ\,l llJ~'Vll-:J lJ l11''VI 

.d_ I':! C: 91 1iJ ~ 9/ o • 9/ 'I 9/ 9/ .,j d • ~ .'I .d "' ~ 'I 'I 91 91 
'Vlu'l'f1llltY-:i11111"0" 111mr1111u::: mm11"11mm\,l'U 1'V'101uumrn111J'l'lJltu~'U'Vl'1::: lf1~'\J'U 1'UO'Ulfl\911'11'UOV 

~tl11 ~ -:J'Vll-:J1Jl11''Vl~m f11fl *-:iu 111"'0" 1m::: 'Vll-:i 1 fl'j-:jf11'j,J ::: 'Vllf11'l'~11\,lllJ!a1n1-:i~"f11'jm1'11~fltu.fll'V'IOlf11fl . . 
l'Ull~ ('l :::q~ f11('1 111n11~('1fl'j ::: 'Vl1Jnu1JJ'lf'U lf1"'1~ v-:imntl' omvl v-:i 111 1~0,i:::m'Vll-:i i fo-:i n'Ulm ::: u n'1 '\J~ 0 i u1 'H 
1n11 ~"m::: 'VllJ nlJ1lJ'lf'U 1 f1"'1~ v-:i i 'U 'j :::iutl'o tl~"J'11 

. . 
... .I":! ... ., , , I ... I ... • 'f ., vn·n:in 3-2 lliJ~..:ifll"il1J"ir.J1Jlflr.J1JfH1fll"i~"i1il1~tJW.tll'Vttllfllft UlJ"i"ir.Jlfllft U'll1..:iflNlU"19Uil..:i1Jil~1JU 

..,; 
nm 

27-30/04/60 

8- 11 / 11/60 

26-29/04/61 

19-22/ 11/61 

27-30/04/62 

25-28/11/62 

27-30/04/63 

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

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

0.148- 0.171 0.169 - 0.1 77 0.183 - 0.204 0.049 - 0.061 0.060 - 0.067 0.076 - 0.087 

0.153 - 0.173 0.143 - 0.162 0.152 - 0.165 0.057 - 0.060 0.053 - 0.064 0.057 - 0.061 

0.173 -0.184 0.177 - 0.191 0.168- 0.198 0.069 - 0.071 0.072 -0.078 0.065 - 0.075 

0.172 - 0.188 0.172 -0.184 0.178- 0.185 0.072 - 0.087 0.078 - 0.080 0.078 - 0.086 

0.177 - 0.195 0.179 - 0.188 0.174 - 0.186 0.071 - 0.079 0.076 - 0.077 0.071 -0.076 

0.211 - 0.218 0.210 - 0.221 0.213-0.215 0.079 - 0.083 0.082 - 0.085 0.080 - 0.083 

0.220 - 0.232 0.221 - 0.230 0.222 - 0.227 0.080 - 0.085 0.080 _. 0.082 0.079 - 0.081 

0.330 0.120 

u111''VI ll.lil-:i 1gu i 1rn'U1rl'm1 r1oucim1Y1m1 ~1ti11 , 2563 

lJl\,l'l'Jl'UfJtufll'V'lti1mfli'Um1 mmfl 111vJ1 i u u 1:::mflr1wrnn lJfll'l' *-:i11111"'01.J11'11-:i'!f1~ 

uuufi 24 'Vi.fl. 2547 

St. I 

St. 2 

St. 3 

~ 

lJl 11\U 1111'\Jltlltl'V'll -:J 
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mgim3 

0.33 

0.30 

0.27 

0.24 • 

0.21 

0.1 8 

0.1 5 

0.12 

0.09 

0.06 

0.03 

0.00 

0.1 7 1 

!0.1 48 

0.173 

!0.153 

Total Suspended Particulates (24 hr) 

lJll'lll!l'U = 0.330 mg/m3 

0.2 18 
0.232 

! 
0.184 tl88 i-195 ~.211 0.220 

1
o.I73 0.172 0.1 77 

27 - 30 llJ.O. 60 8 - 11 '1'1.0. 60 26 - 29 llJ.O. 61 19 - 22 '11.0. 61 27 - 30 llJ.0. 62 25 - 28 l1.0. 62 27 - 30 llJ.O. 63 

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 

mg/m3 

0.061 0.060 

! * 0.057 
0.049 

PM-10 (24 hr) 

mmlJTU = 0.120 mgim3 

0.071 

• 0.069 

0.087 

~.072 

0.079 

lo.071 

0.083 
~.079 

0.085 

0.080 

27 - 30 llJ.0. 60 8 - 11 '1'1.0. 60 26 - 29 llJ.O. 6 1 19 - 22 '1'1.0. 6 1 27 - 30 llJ .O. 62 25 - 28 '1'1.0. 62 27 - 30 llJ.O. 63 

·rtl~ 3-2 (~fl) n'i1~1mt1u1nt1u~ri.lm'ff1'i1i11v1flwmr1t11mt1hm'i·m1mt1 " . ., ' 
Q, ii Q, 'ii ' .et ' ~ ... Qf Q.,I 

1J'i I 1W1J l\H 11 ltlltl'V'l 'i -:J t U 'If 1-:J'YIN lU lll ilU tl-:JlJ ii iJUU 
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0.33 

0.30 

0.27 

0.24 

0.21 
0.18 

0.15 

0.1 2 

0.09 

0.06 

0.03 

0.00 

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

mgim3 

0.177 
•0.169 

0.162 

!0.143 

Total Suspended Particulates (24 hr) 

0. 191 
1o.m 

0.184 
! 
0.172 

0.1 88 

ti.179 

JJlml!lll = 0.330 mg/m1 

0.22 1 

\.2 10 

0.230 

! 0.221 

27 - 30 IIJ.V. 60 8- 11 'l'i.V. 60 26 - 29 IIJ .V. 61 19 - 22 'l'l.V. 61 27 - 30 IIJ .O. 62 25 - 28 'l'l .V. 62 27 - 30 IIJ .V. 63 

mg/m1 

' 
1tHi 3-2 (~fl) nnrhmtirnntJ'lJHllfll1vl11{11vlflOUll'Vifllfllft lum1tnfllft "' . 

0.067 

! 
0.060 

0.064 

! 0.053 

PM-10 (24 hr) 

IJlmjjl'U = 0.120 mg/m1 

0.078 
! 

0.072 

0.080 • 0.078 
0.077 
•0.016 

' 

0.085 
*0.082 

0.082 
• 0.080 

27 - 30 IIJ.V. 60 8 - 11 'l'l.V. 60 26 - 29 IIJ .V. 61 19 - 22 'l'l.V. 61 27 - 30 111 .0. 62 25 - 28 'l'l.O. 62 27 - 30 IIJ.V. 63 
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0.33 

0.30 

0.27 

0.24 

0.21 

0. 18 

0. 15 

0. 12 

0.09 

0.06 

0.03 

0.00 

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

mg/m3 

0.204 

1
0.183 

I 

0.165 

.t0.1 52 

Total Suspended Particulates (24 hr) 

T 

0.198 

!0. 168 

' 

2,185 

0 .178 

I 

0.186 

io.174 

lJl~l j lll = 0.330 mg/m3 

0.2 15 
"'o.213 

0.227 
* 0.222 

27 - 30 IIJ.U. 60 8 - 11 'l't.U. 60 26 - 29 IIJ.U. 61 19 - 22 'l't.U. 61 27 - 30 IIJ .U. 62 25 - 28 'l'l.U. 62 27 - 30 IIJ.U. 63 

mg/m3 

0.087 

! 
0.076 0.06 1 

! 0.057 

PM-10 (24 hr) 

lJl~ll!l'U = 0. 120 mg/m3 

0.086 
0.075 

! 
! 
0.078 

0.065 

0.076 

\ .01 1 

0.081 
* 0.079 

27 - 30 IIJ .U. 60 8- 11 'l'tu. 60 26 - 29 IIJ.U. 6 1 19 - 22 V1.U. 61 27 - 30 IIJ .U. 62 25 - 28 V1 .U. 62 27 - 30 IIJ.U . 63 

·n.J~ 3-2 (~ti) m1vJn.At1mnm.Jf,.ltlfll'i~ni11~flruflTVHlltnfl1uunmtnfl .. . .. ' 
~ ii d t ii ~ , f .CS ' .t::i: ... Qf QJ 

1J'il1W1Jl'U'l1'Utl-.'lltl'tl~ll~h1 {flQt11Jl'Ul111£11tl't't'i-.'1) 'U111-.'1Ylf,.ll'Utllil'Ufl-.'luilil1l'U 
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0 ... 

3.2.1 fll".i~l!UUfll".i 

'l.J51:l'Yl 11J~.:i 1~u11rn'WUJ'W'Yl fiti'WCJfi'IU'Yl'W~ ~1n~ l'i1mrn11111~1~irnftt1.:im~t1 24 '1711m 

(Leq. 24 hr) Ui'l ~'.i ~i'l.Jlfltl.:J\l'.:Jt!~ (Lmax) l~'Wmn 3 1'U\Pltll~ti.:i 1'W'lh.:i~iirm~ll'W'U.:Jl'U\9lllJUfl~'lltl.:J 

1m.:inn 1rlti1'U~ 27-30 llJ'!,JltJ'U 25631~t11;1fiiti.:iifo Integrating Sound Level Meter ACO 62361~tJ't17f17'.i 

\9l11111~1'W'l.J511W~m~1111~1~i'rnrnm~'Yl'l.J1llfllftt1.:ii.:i ~7'W1'W 3 m.nil ~.:i1~u11~1~t11t1'U~\9l'.i11l1~fitlH1TW 
q q 

St. I 

St. 2 

St. 3 

Q jl £ 
m 11W'l.Jl'Ul'Ultlltl'Vl'.i .:i 

,, 
'l.J511W 1~l'Ultlltl'Vl5 .:J 

Q jl d I jl £ 
m 11W'l.Jl'U'Yi'Utl.:Jm'lJ~ll~.:J (fl')lJ'l.Jl'Ul'Ultlltl'Vl'.i .:J) 

QJ QJ "" 3.2.2 ~Hlfll".ig}11'il1~1~~1JHlf.l-:J 

1llf1J:Hlf17'.i\9l'.i11l1~'.i~i'l.Jlfltl-:)m~tl 24 '1711m (Leq. 24 hr) lli'l~'.i ~i'l.Jlfttl-:)\1'.:Jtt~ (Lmax) l~'U 

rnn 3 1'U\Pltll~tl.:J ~l'U1'U 3 fft)l'U 1rlti1'U~ 27-30 llJ'j,jltf'U 2563 iii>Hlf11'j\9l';i11)1~1'W\9ll'.il.:J~ 3-3 1m~ 

'.i ltl.:Jl'UvH'lf17'.i 1lfi'.il~tt1'Wfllfil>l'U1f1~ 2 

.... ,. "' 
,. ,. .... .... ,. .... 'i::Yl'l.Jli.l't.1-:) [IYICUl1Hl(Hl)] 

iUll 'U YI m 1 ii 1 YI 1'U'Ylvl'i1il1YI 
Leq. 24 hr Lmax 

I. 
Q j/ ~ 

m 11W 'l.Jl'Ul'Ultlltl'Vl'.i .:J 27-28/04/63 55.9 92.2 

28-29/04/63 56.3 92.6 

29-30/04/63 56.5 92.9 
,, 

2. 'l.J511W 1~1'1Jltlltl'Vl5 .:J 27-28/04/63 55.3 92.2 

28-29/04/63 55.5 92.4 

29-30/04/63 55 .7 92.6 

3. 
Q jl d I g/ 

m 11W'l.Jl'U'l1'UtJ-:)lfflJ~ll~.:J (fl')lJ'l.Jl'U 27-28/04/63 55.4 91.7 
,, 

l'Ultlltl'Vl5 .:J) 28-29/04/63 55 .8 92.0 

29-30/04/63 55.7 91.8 

lllvl'if l'U 70 115 
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3.2.3 

'11fH-H'lfll'H171'i11m ~111Hfft1-:im~t1 24 '171 i1J-:i (Leq. 24 hr) U'1 ~7~111Hfftl-:i\J-:iir~ (Lmax) 11h.1 

11m 3 1'U~t11~t1-:i \17'U1'U 3 n-mil Vl1J11 u111ruu'1'U1'1J1t11t1Vli'-:i ijfil Leq. 24 hr t1ci'lmh-:i 55.9 - 56.5 1~;l1J'1 
., 

(rn) 1rn~nf11 Lmax t1ci'lmh-:i 92.2 - 92.9 l~;l1J'1(ltl), u111ru1~1'1J1t11t1Vl1-:i "fll Leq. 24 hr t1ci'lmh-:i 55.3 -

55.7 1~;11J'1(ltl) 1m~nf11 Lmax t1ci'lmh-:i 92.2 - 92.6 1~;11J'1(ltl) 1m~u111ruu'l'Ul'l'Ut1-:im~~u~-:i (nzj1Ju'l'Ul'Ul 
., 

tlltl'Vl1-:i) "fll Leq. 24 hr t1ci'lmh-:i 55.4 - 55 .8 1~;11J'1(ltl) 1rn~nf11 Lmax t1ci'lmh-:i 91.7 - 92.0 1~;11J'1(ltl) 

~-:infi1t1V'l'Ulf1W C\'11Jl\9l'j i!lm ~111Hfft1-:i 1~t1i1 i u \9lllJU'j ~fllffflW ~mrnfl17 ~ -:iu1~~tllJU1'!-:i'lil~ mru~ 15 " ., 

Vi.ff. 2540 (fllflvl'U1f)~ 3) ~f)ll'l'U~ i'Hfll'j~1)1Jlfft1-:im~t1 24'1711m (Leq. 24 hr) "flll~1li1n'U 70 l~;l1J'1 (m) 11'1 ~ 

fll'j ~1)1Jlfft1-:imn-~ (Lmax) ilitn'U 115 1~;11J'1(ltl) Ylf)fftl1U~l'llfll'j\9l'j1'i11~ " . . 
I 

3.2.4 !U1tl1J!Titl1JNtlfll'J~v!VIUJVl'l1il1vl'l~~m;t1~1u~1~nf-l1ui11ilt!O~'Uilil1Jt! 
'I 

'i11f1Yl'1fl1H171'i11~7~111Hfftl-:im~tl 24 '171 ilJ-:i (Leq. 24 hr) U'1 ~ 7 ~111Hfftl-:i\J-:iey~ (Lmax) l~'U 

11'1131'U~tll~t1-:ii'U'lh-:i~~l'UlJl'i1'U~-:i'U'i1fU'U (l~tl'UllJ1Jltl'U 2563) l'llf)U\9l71'i11~\1l'U1'U 3 mnil i~un 
Q 31 £ a 0.1 ~ Q 9J d t i/ ,:f .d 

ml1W1Jl'Ul'Ultlltl'Vl7-:i m 11ru 1~l'Ultlltl'VlH U'1~m l1W1Jl'Ul'l'Ut1-:i1ff1J~u~-:i (f1'llJ1Jl'Ul'Ultlltl'Vl7-:i) (\91177-:i'Vl 3-4 

1m~iu~ 3-3) Vl1J11 ~nf1f-:i1m ~J-:i 21l'liU~l'llfll'Hln'i11~nfi1t1ciimnWC\'llJl\9l'j~lm~111J1flt1-:i 1~t1i1iu \?lllJ 

u1 ~fllffflW ~mrnnu~..:iu1~~t11J111'i-:i'll1~ ,:i.1Tu~ 15 Vi.ff. 2540 (fllflvl'U1n~ 3) ~nrn'U~i'Hfil'.i~11rnfft1-:im~t1 24 

'1711m (Leq. 24 hr) "flll~li1n'U 701~;11J'1 (!ti) 11'1 ~f1U ~111Hfftl-:i\J-:iir~ (Lmax) ili1n'U 115 l~;l1J'1(ltl) ~f) 

n-mil~'rl1num1'i11~ ~-:iun-~-:ihi'df 'U 11 n'i1mrnmH111um1'U'Ut1-:i im-:inn 'lmh:i~ ~1'Um iliri-:ivl'1 
,, ' 

m ~Ylu~ l'U m11J11-:i1 ~11rnff t1-:i~t1u111w 'IJlJ'li'U i n~1ti v-:ivi'U~ 1 fl 1 -:i m1 u~ t1 d1..:i ,~ 
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., "' "' 1::v'llUtTEJ-:.t [lv'l"llllHl(ltl)] 

' ., "' ., 
Leq. 24 hr 1l-l'Yl~11'il1vl Lmax 

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

27-30/04/60 55.4 - 55 .8 54.8 - 55.5 52.2 - 54.5 92.1 - 92.7 91.3 - 92.2 84.8 - 90.6 

8-1 1/ 11 /60 54. 1 - 54.4 47.5 - 49.6 49.6 - 52.8 90.9 - 91.3 78.4 - 82.0 84.1 - 88.2 

26-29/04/61 56.0 - 56.4 55.5 - 55.8 54.5 - 54.8 92.8 - 93 .3 92.1 - 92.6 90.6- 91.1 

19-22/1 1/61 55.5 - 56.0 54.9 - 55.3 54.9 - 55.2 91.8-92.5 91.8 - 92.3 91.2-91.5 

27-30/04/62 55.7 - 56.3 55 .1 - 55 .5 55.2 - 55.6 92.0 - 92.7 92.0 - 92.4 91.5 - 91.8 

25-28/ 11 /62 56.1 - 56.7 55.5 - 55.9 55.7 - 56.0 92.4 - 93 .1 92.4 - 92.8 91.9 - 92.4 

27-30/04/63 55.9 - 56.5 55.3 - 55.7 55.4 - 55.8 92.2 - 92.9 92.2 - 92.6 91.7 - 92.0 

m ~ 1 I rn 70 115 

·1.ihi'VI 'hiii.:i lg'U tTHJ'Ul~'U'l'l rHJ'U'llr1U'Vl'U~ ~,n~, 2563 

l.l7mJ7'U':i~irnihJ.:i 1~vJ1'hl 1.h~mfl'r1ru~m':il.lfll':i~.:iln~ieJl.lu11.:i'li1~ ~'!J'I.J~ 15 '\Ii.fl'. 2540 

St. I 

St. 2 

St. 3 

• 
'I.J5l1W1~l'IJ1fJ1fJ'\li5 .:J 
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dB(A) Leq. 24 hr 

70.0 ~ ············ ······························ ··· ·· ···························· ········· ·· ·· ·· ·························· ········ ·············"1~1 ~1ll = 70 ~~.(1-':l ...... . 
65 .0 ~ 

1~:~ ~ -5~·~.4 .S\t 1 -
56slo .s~g.5 .?6A1 .S6

5i 1 
50.0 '-
45.0 
40.0 
35.0 ~ 

30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

56.5 
0

55.9 

27-30 llJ.0. 60 8- 11 '11.0. 60 26-29 llJ.0. 61 19-22 '11.0. 6 1 27-30 llJ.0 . 62 25-28 '11.0. 62 27-30 llJ.0. 63 

dB(A) 

120.0 
11 0.0 
100.0 
90.0 
80.0 ~ 

70.0 
60.0 ~ 

50.0 ~ 

40.0 ~ 

30.0 ~ 

20.0 ~ 

10.0 ~ 

0.0 

Lmax 

.9~r.s 

I 

1J1~1~1ll = 11 5 dB(A) 

92.9 
·n.2 

27-30 llJ.0. 60 8- 11 '11.0. 60 26-29 llJ.0. 6 1 19-22 '11.0. 61 27-30 llJ .0. 62 25-28 11.0. 62 27-30 llJ .0. 63 
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dB(A) Leq. 24 hr 

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

. . . . . . .................... . ...... ................................................................ ..... ... ......... ~.~.~?.~.l ll_ '.". . .7.?..~B~J\) .......... ... .. ........ . 

0.0 

~ 49.6 
47.5 

• 55.3 
54.9 

• 55.5 
55. 1 

• 55.9 
55 .5 

• 55 .7 
55.3 

27-30 IIJ.0 . 60 8-11 'Vi.U . 60 26-29 llJ .O. 61 19-22 'Vi.U . 61 27-30 llJ.O . 62 25-28 'VLO. 62 27-30 llJ.O. 63 

I I I I 

... l .e:t r ,.,J _t:;! .:t V V .e:t .e:I CV i V I <!t 
JuYI 3-3 (Y10) fl'Hrtl tJ'itl1JIYltl1Jf.ltHl11Yl'i1il1~'i:::~ 1Jlil'tl•mUUJ 24 't/1 il-3 3 1l.!Yl01'U0-3 

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 

• 92.2 
91.3 

1J~l1W1~1'1lltlltl'Vi'~-31mh-3~Nll.!illill.!0-3'1fomru 

~ 82.0 
78 .4 

' 

Lmax 

• 92 .6 
92. 1 

• 92.3 

9 1.8 

. 

lJWlljlll = 11 5 dB(A) 

• 92.4 
92.0 

• 92.8 
92.4 

• 92.6 
92.2 

27-30 llJ.O. 60 8-11 'l't .O. 60 26-29 llJ.O. 61 19-22 'l't .O. 61 27-30 llJ.0. 62 25-28 'l'i.O. 62 27-30 llJ .O. 63 

' 
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dB(A) Leq. 24 hr 

lll9ll l} l'W = 70 dB(A) 
70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 

-·········································· ····························· ································ ······························ ·· ··· ......................................................... . 

0.0 

L 54.5 
52.2 

52.8 
49.6 

• 54.8 
54.5 

• 55.2 
54.9 

I 

55.6 
55.2 

• 56.0 
55.7 

T 

• 55.8 
55.4 

27-30 llJ.O. 60 8-11 'VL0. 60 26-29 llJ.0. 61 19-22 VL0. 61 27-30 llJ.O . 62 25-28 'VL0. 62 27-30 LlJ.0. 63 

dB(A) 

120.0 
11 0.0 
100.0 
90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

90.6 
84.8 

L 88.2 
84. 1 

Lmax 

• 91.1 
90.6 

lJ191ll}1'W = I I 5 dB(A) 

9 1. 5 
9 1.2 

I 

• 9 I .8 
91.5 

• 92.4 
9 1.9 

• 92 .0 
91.7 

27-30 LlJ.0. 60 8- 11 'l'i.0. 60 26-29 llJ.0. 61 19-22 'l'i.0. 61 27-30 llJ.0. 62 25-28 'l'i.0. 62 27-30 llJ.0. 63 

' 
lJl\9\ 'H!l'I-H'n'IJftm~irnn-1:M 1~uJ1 'hJ \9ll:1J'l.h~ml'lfttu~mrnm )~.:an~K0:1Jutt-:i'lf1~ lA'lJ'IJ~ 15 vrn. 2540 

.. q 
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3.3 

3.3.1 

' 0., 0., ~ 

fll'J'Vl'i1il1vlU'i ·UYU tf~n10U 

0 ... 

fll'ivll!UUfll'i 

1frJV1 1lJ~.:J l~'U1Tnn-11lft.n'l fltl'UCJf'flll'Yl'U'fl i1n~ l11fll '.i \91'.i1'1 1~U'.i .:Jtl''Uff~l'Vltl'U'IJW ~~iifll'j 

'.i~l'U~'l1tl'1mi'.it1.:i'IJt1.:i im.:ifll'.i i~e.i'l,1riit1.:ii'.it1\91'.i1'11~m.:itl'uff~l'Vltl'U (Seismometer) ~tttl Instantel Model 

MiniMate DS-077 ~ii~'1fl1llJffllJl'.itl'IJtl.:Jlfliti.:ii'.iti 1'Ufll'.i\91'.i1\11'1filfl1llJl11t1'4fllfl (Peak Particle velocity) 

'1Jtl.:Jfl~'U&'Uff~ll1tl'U1~i.:iu~ 0.254 lJ'fl~llJ\91'.i /1'Ull1 ~u1u filfl1llJ~ (Frequency) tlQ1mh.:i 1-100 1i1\91CJf 

1rn~1mri.:ii"um.:ii~mfllrl' (Microphone) f11'11'U~~'.i ~~'IJ 140 l~;l'IJ'fl (Utl'fl) i~tivilfll'.i\91'.i1'11~ '1l'U1'U 3 fftllU 

fit) (~.:i i u~ 3-4) 

l. 'IJ1rn.u1~!'1Jltllt1'Yl.:i ('Vin~ 0803964 \91~1 'U 'eHJfl , 141 7678 1'11'U tl ) t1Ql11.:Jlllfl~~~Vhfll'.i 

'.i ~l'U~'IJtl.:J ifl'j.:Jfm1u'Yll.:!~l'U'Vlrl'\91~1'U\9lfll~tl.:Jl'l1'Utl 'U'.i~lJlW 474 llJ\91'.i 

2. 'IJ111wu'1u1'1J1t11v'Vli.:i ('Vlrl'\91 ~1u\9lmuv.:i111i') Yin~ 0803927 \91 ~1utitin, 1416780 mi'lti 

t1Ql1l.:J,Jlfl~~~vilfll'.i':i~l'U~'IJtl.:J im.:inn1um.:i~l'Ullrl'\91~1'W\9lfl!Ut1.:Jilli' 'U '.i~lJlW 632 llJ\91 '.i 

Q 9.J ~ ~QI w c! ,, d o 
3. 'IJ'.il1W'IJl'Ul'IJltlltl'Vl'.i.:i ('Vlfl~ 0804628 \91 ~1'Utltlfl, 141 7052 1'11'Wtl) tl~'l11.:J,Jlfl~~'Yl'Yll 

fll'.i':i~l'U,)'IJt).:j ifl'.i.:Jfll'.i1'LI'Yll.:J~l'U'Vlrl'\91~1'Wtltlfl!UtJ.:iM 'U'.i~lJlW 211 llJ\91'.i 

' 0., 0., ~ 

3.3.2 fHlfll'J'Vl'i1il1vlU'i ~tl'U tf~n10U 

Q 0 QJ ~ d., .:!I c! ii 

'li1.:i11m 17:00 'UlWfll 'Yllfll'.i\91'.i1'11~fl'fl'Uff'Uff~l'Yltl'U 3 U'U1 fltl \9lllJU'U1'YllW.:J (Transverse) uu1i.:i 
w d • ~, d 

(Vertical) U'fl ~U'U1tl11 (Longitudinal) ~.:J\911'.il.:J'Yl 3-5 11'1~'.iltl.:Jl'Wv-l'flfll '.i 1lfl'.il ~'l1 'U.fllflv-l'U1fl'Yl 2 
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A ,R1il11~16lu·Ha,H1::_Lne1u 
St.I u;L10t1GlLtJ1fJ1fJ\'{i,i (0803964, 1417678) 

St.2 u;L10tU1'UL'll7fJ1fJ'Wi~ (nfffil::'l'UlilnLiifJ~1A)(0803927, 1416780) 

St.3 u;n0tu1m'll7fJ1fJ'Wi~ (0804628, 1417052) 

ML"IIIW E VIRONMt:N'f "ONSULTA T CO. , LTD. 3-15 

111UiTU~ll1 RfiHiTR 

,uilrA1-in11 

* ,RihhnwmuGl 



uwaJJOA, n,o-,aii 

Transverse Vertical Longitudinal 
c:t, QI ~ 

I. 1J 'H1t\11~1'Ultlltl'WH 

iuvi 27/04/2563 rnn 17.00u. 

c:t, gJ ~ 
2. rn nru rn u 1 'U 1t11t1'W H 

(i1111~::-ru~mau~hi') 

iuii 27/04/2563 rnn 17.00 u. 

,,Q gJ .if 
3. 1J'i 11tll1Jl'Ul'Ul1Jltl'WH 

i uvi 27/04/2563 rnn 17.00u. 

d 
1'11l1Jl'i1'el'4flll'l\l ~q'~ 

fllt1l'i'Uli'~ 

d 
1'1111Jf1 

' ., 
l'llt1l'l''Ull~ 

1'1111J~ 

d 
1'1111JI 'i1'el'4flll'I \)' ~ q'~ 

fllt1l'i'Uli'~ 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

<0.254 

<0.254 

43 

0.252 

0.00051 

<0.254 

<0.254 

25 

0.633 

0.00382 

0.68 1 

100.0 

A o QI .d I QI ~ .dl .. d 
'tnfltll't'iPJ trn'l'llnl'd'I.J'\.J'l'lfii'll'd::~'1.Jfl1llJff'IHY::t'l'ltl'UllHlfl1llJl'i1tl'4f11fl (Peak Particle Velocity, PPV) 

Q, t • ~ ~.I 
lJi'll~~u~ 0.254 mm/s 'IJ'\.J rn 

3.3.3 i,-1tJwnn11v111'\l1v1u1~Nui,-~ine1iu~e1unnnuu 2563 

<0.254 

<0.254 

18 

0.443 

0.00277 

,Jlflfl1Hl'J1'il1~m -:iJun-::rvhru,nnmn::aii~11,h11ijtJ,:J'\Jt),:J iflHfll'J 1rlt11'U~ 27 ll.l'l:m.l'W 2563 

(11-:i11151-:i~ 3-5) chvrn im-:im'Ji;tlh.11w111t:p::1ii~1h::mw 33 ni'1nfwio-:i111::01-:i ,i1u1u 3 mnil 

mmrn11'J1'il1~fl~'UJ'Wn-::1vit1uMrwt1-:i 1 mnil flt) 'I.J111W'Ul'Ul'\Jltlltl'Vif-:i l~t)-:J,llm,mmrn'J1'il1~'\Jt)-:J'I.J111W 

1~1'\Jll:Jltll'if-:i 1m::11111w 'Ul'Ul'\Jltlll:J'Vl-:i (vifl'11::1u11mu1:.1-:i M) ih::1111m11JJun-::1l1tl'\.Jlrlvm1:i.J111ti'\.!fllfl 

(Peak Particle Velocity) nri1Utltlfl110.2541J'1~1l.J11'J/1'\.Jll1 i-:iiiimmrn11'J1'il'O'I.J~qJqJlWfl~'UJ'Wff::1vivui~ 

' " 
9f,:JffllJlrnffru~'1 i~i-:iil 

• u;11wu1u1'1.11tnt1'Yii-:i ~-:JtlQ111-:J'illfl~~~vi1m'.i'.i ::1il~'\Jtl~ im-:im'.iitJvrn~1uvifl'11::1uvvn 

1u1:.1-:iM 1.h::mw 211 ll.1115 l'l'I.J11 mmrn1~filfl1l:1.J111ti'\.!fllflt,'-:Jt!~ (Peak Particle Velocity) l~VQ1'W 
t dl d I I QI Q Q Q d I d d I I QI ..::,,cl cl I 

uu111-:i (Vertical) ci5-:Jl.lflll'Vllfl1J 0.633 l.l'1"1l.l11'J /1'Wl'Vl fllf1111Jt1 (Frequency) lJflll'Vllfl'I.J 25 rn'J11ci5 1m::fll 

fll'j'\J'ij~ (Peak Displacement) ijriwvhn'I.J 0.00382 1J'1~1l.l11'J 1~1:.1nri1m11J111ti'\.!fllflU-:Jtr~m~1:.1v1'-:i 3 mn 

MINING ENVIRONMENT CONSULTANT CO .• LTD. 3-] 6 REPORT: MM_N7: NAYSOMJIT KHRXNGSATI/2020/APR/CHAPTERJ.DOC 



J.11tllrJJ0A1 fl , D~trA 

(Peak Vector Sum) l'Vllf11J 0.681 ilci~llJ~'i /1'Wlfi Ucl:::UHtl~tllfllfl' (Air Pressure) ijfill'Vllf11J I 00.0 l~;llJcl 

(mm) 

1rltitl 1m1r1ci fll'i~11,rf ~fi lfl17:I.Jt (Frequency) \}" •HJ'~ ~ !~,Jlf1fll'i~n,i1~ hurw 1l~ (Vertical) 

~ "fl 11 'Vl 1 f11J 25 1~1 ~ C)f i Ulm tirnfi tllJ f11Jfi 1mm i l'W rl 11:1.J i'W ff :::l'Vltl'W ,J 1 f1 fll'j 'Vi 1111 lJtl .:iii 'W mmh rnlfl' 

m~V111.:iV1fvw1m1i1rn'lf1~1m~~.:iu1~~t1:1.J u1:::mrr11'!fn,1,1T\j11Jmfl 1'W~ 29 1itJ11r1:1.J 2548 (mr1~'W1n~ 

3) ~n1lrn~hi'ti1m1:1.Jt 25 l~l~CJf tlti:1.Ji~ijti1r111:1.Jl~1tl'\¾flli'l\}".:Jq'~i~hhn'W 31.4 ilcifi1:1.J~'j/1'Wlfi uci::: 

fll'i'lli~ !"lfl'W 0.20 ilci~l:I.J~'j u~i'W'lltu:::~fllrl11:I.J!~1tl'\¾flli'l\J° .:iq-~~~ n,11~ !~,11 .:J,Jlf1fll'j'j:::lii~ui i'W r1f .:i 
,, ,, ' 

'U ijfill'Vllf11J 0.633 iJci~l:I.J~'i /1'Wlfi Ucl:::filf1U'U\i°'~l'Vllf11J 0.00382 iJci~!:I.J\911 info ,J :::!~'W !~11filfi 

\91 n,11~ ,~ V.:Jrl .:infi ltl cii 'Wlf1tu C\'1 :I.Jl~'j i l'W rl 11:1.Ji'W ff ::: l'Vltl'W'illf1f1U'l'i1111 i'lti .:i \911:1.JU'i::: f11fl'f)'j :::VI n.:i 

V1i''Vlt11m1i1rn'lf1~1m~~.:iu1~~t1:1.J u1:::mrr11'!fn,i,i1'411Jf1'lfl 1'W~ 29 'fi'W11r1:1.J 2548 i.:inci11 ri1'Wt11 

U'J ,:l'O~tllf11fl' (Air Pressure) ~1111,11~ !~~.:!f1~11',j'l.:!~'W ijflll'Vllf11J 100.0 l~;l'!Jrl (Utlrl) tl''U 1rlti'Ul1Jl 

1m t1rnfit11J nm :::i1Jfll'i'l'ilclltl'Utl.:Ji'l~'U ,rnti~ ,llf)fll'j 1:::1ii~,17 f1fl11:I.Ji.:J'lltl.:Jlfftl.:! U'i 1 f1!)11fl l~\91 n,11~ ,~ 

,11 .:J,Jlf1fll'j 1:::1ii~v.:ir1.:ititjiumw q,f ~,i::: i"ntl '1 ~lfl~rl 11:I.Jlfftllfltl~tl~ .:J'U~f1fff 1.:J ,~ "1 1m:::v.:i11'.lu t11~J1n11 

fll\}".:Jq'~ [140 l~;llJrl (Utlcl)] ~ff1Uf1fll'jl111Jtl.:JU7'Utl.:J'U'j~l'Vlfl'ff11litll:I.J1flllltl:I.JllJ!~ (.fllrl~'U1f1~ 3) 

I I 

_I-~ ct OJ OJ ,:!:I 1' I ct I <:!I 
3.3.4 il'lUllJ1tltJA'Yltl'UNt'ltl11 g)11'll1~fl1UJtnil «~mou AU'ti1~'YI NlUlll'llUtM 

'Uil~lJU 

,11 n~cim11111,i1~r11rniu ff:::l'Vl'eJ'W '1w1h.:i~~1um,iu ~.:i,J,i~tl'u (1~tiu1m:nt1u 2563) ,\'1u 1u 

3 mnu fttl 1J111w 1~1'1J1t11t1'Vli .:i 1J111w 1!1m'U1t11t1'Vli .:i ('Yirr11 :::1'W11mut1.:i M) 1m :::1J111w 1!1u1'\J1t11t1'Vli .:i 

.d Jde:i 0 QII .d I d 
(11UN'VI 3-6) 9f.:Jl:I.Jtl'Wlltll~clf11'i1i'i1,!1~rllrl11lJfl (Frequency) rlli'l1l:I.Jl'i1tl'4flli'l\}".:Jq'~ (Peak Particle 

Velocity) 1m:::fll'i'U ,j'~ (Peak Displacement) ! Ulm t1rnfit11Jt11Jlf1tu C\'1:I.Jl\911 il'l-!1'1111.JJ'W ff ::: l'Vltl'W ,Jlf1f1U'l'il 

mi'lti.:i 111:1.J'I.J1:::mrrm:::V1n.:iV1f'Vlt11m1i1rn'!f1~1m:::~.:i111mfo:u 'I.J1:::mrr11'Jfn,i,i1'411Jf1'lfl 1'W~ 291itJ11r1:1.J 

2548 'VllJ11 'tJf1rlf .:i~m1,i1~ijfiltlQi'Wlf1WC\'1:1.J1mJl'W~n111'W~ (fllrl~'W1f1~ 3) 'tJf1fffll'U~1i'i1,J1~ 'ff1'Wfil 

UHtl~tllf11fl' (Air Pressure) ~1111,11~ !~ 1rltitll:1.J1lm t1rnfit11Jf1m:::i1Jf11'i'l'ilclltl'Utl.:!rl~'W cl:I.JtJ~,Jlf1f11'i 

1:::1ii~,irnmrni.:i1fft1.:i 'VllJ17fi 1~m1,i1~ i~,11 .:i,i1nnu1 ::: 1ii~ v.:ir1.:iti Qi'Wlf1tu q,f ~,i ::: i" nti i ~1n~mrn 

lfft111ltl~tl~.:JU~f1ff!1.:ii~ "11m:::v.:i1~'Wfil~J1n11fil\}".:Jq'~ [140 l~;llJcl (lltlcl)] ~ff1Uf1f11'jl111Jtl.:Jll7'1Jtl.:J 

unl'Vlflff11litll:1.J1f11tltl:1.JllJ ,~ (ltlf1ffl'j .fllrl~'W1f1~ 3) 'tJf1fffll'U~\9l'i1,!1~l'lf'Wf1'W 
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fM 
I .... 

00 

.. ., 
i:Ttll'Uvl n;i lvl 

. 
1. 1J1m1.rfY11'1J1t11t1Yl1.:i 

. 
2. 1J1m1nf1u1'1J1t11t1Y41.:i (i1i'f111:::iu111n 

' ' ' q _ ~ .el V OJ 4 ~ f .el f 4 ... Qf V 

Yll':iN'YI 3 -6 fll':il1J':ifJ1U'YlfJ1JfHHll':iYl':i1il1~U':i'1il'Uil'::l'Ylt>U1U'tf1'1'YIH1UlllilUfl'11JililtJU 

"' .. ., 
lvl0'Uflvl'l'lillvl 

8 Ylqi'f;muu 2560 

26 1:inmru 2561 

21 Y4i]i'f;fl1V'U 2561 

27 l:IJ11ltl'U 2562 

25 Yli]i'f;flltl'U 2562 

27 l:IJ11ltl'U 2563 

U'Ulllfl'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

. 
QJ ~ .i!I 

fHlflllvllltllvllll·:U'l"UiJ:::IYl0'U 

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

vl'IJ'Uflvllltllvl 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

Peak Vector Sum 

(mm/sec) 

u wauiivn nrn~mii 

Air Pressure 

dB(L) 

1~0.:iM) I 8 Yli]i'f;flltl'U 2560 

Transverse 

Vertical 

Longitudinal 

<0.254 

<0.254 

<0.254 
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tH 
I .... 

\0 

<t V 

«o mm ·rn lfl 

..::,. ,, ,.f Ct. ~ 
2. mnon.JlUl'll1£Jll'JViH ('¥1f1~:::1U~f) 

1iiu~1~) (~ti) 

.Cl, ,, ,,! 
3. U'ffJtll'UlUl'llll'Jll'JViH 

MINING ENVIRONMENT CONSUL TANT CO.,LTD. 

'U1Dllll001 fn6~lTPI 

vll'H:.I~ 3-6 fll':il1"t11Unuumm1':i9l'nil1~1l':i--1NtHJ~!Yh:iu11nh:.1~fhmmruil:.1if,HJ1Jl! (\lltl) 

.. <t V 

lfltl'l-ftlflllillfl 

26 llJ'lfll'JU 2561 

21 Vit)ffllflll'JU 2561 

27 llJ'lfll'JU 2562 

25 Vitjffllflll'JU 2562 

27 llJ'lfll'J'U 2563 

8 Viqff'\Jmuu 2560 

26 llJllll'J'U 2561 

11'1-0llfl'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

17 

37 

16 

22 

30 

30 

V ~ ,4 

r-rnonflnil1flm~«u«:::mt1u 

v 4 4 v 
fl'll'UYlfl1lillfl 

Peak Particle Velocity I Peak Displacement 

(mm/sec) I (mm) 

<0,254 

<0.254 

<0.254 

<0.254 

<0,254 

<0.254 

<0,254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

1.40 

1.02 

1.27 

1.29 

1.23 

1.23 

0.01511 

0.00595 

0.01231 

0.00954 

0.01222 

0.01302 

Peak Vector Sum 

(mm/sec) 

1.81 

1.59 

Air Pressure 

dB(L) 

88.0 

100.0 
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w 
I 

N 
Q 

' ' ' .ct _ I':! .ct. v rv 4 Gt , .ct , 4 -~ v , 
vll'H-rn 3-6 fll'j!lJ'jtllJIYltllJfHlfll'jvl'nil1vlU'i.:.ttl"lHT:::IYlalH'U'lf1.:.tnHnn.nillUl.:.tuilillJ'U (via) 

., ., "' 
N1'1fll'lVIUil'lvlll'l~il'Ui.Y:::ml:lU 

V' ..:Id. V' 

... ., "' ... ., vl'IIU'YIVl'l'lil'lvl 
il'tllUVIUil'lfl lvll:lU'flVIUil'lfl IIU'lllflU 

Frequency Peak Particle Velocity I Peak Displacement I Peak Vector Sum 

(Hz) (mm/sec) I (mm) I (mm/sec) 
~ 

3. 1l111tu'Ul'Ul'lJl[Jl(Jl'l1~ (~'el) Transverse 

Vertical 

Longitudinal 

48 

24 

35 

0.922 

0.668 

1.66 

0.02361 

0.01622 

0.02391 

,. 
nm 

'Hmm 11 \lJ 

21 l'lt)fflimau 2561 

27 !ll'lflf.J'U 2562 

25 l'lt)fflifllV'U 2562 

27 !ll'lflf.J'U 2563 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

1J1'il'YI lllii~ lfl'U 11HJ1-UUl.n'l flt)'U"lf~IIVI'Ut 'ii1ti~, 2563 

45 

25 

32 

34 

36 

38 

43 

25 

18 

0.478 

0.304 

0.986 

0.574 

0.574 

0.637 

0.252 

0.633 

0.443 

0.05762 

0.04332 

0.05572 

0.00142 

0.00225 

0.00201 

0.00051 

0.00382 

0.00277 

11m11fl1'.i'U'Wvit1fll'.i::::ium11Jti'm1::::1viBmrlBmllJl~1mpnfl (Peak Particle Velocity, PPV) ijflHf~u~ 0.254 mm/s ~'Uhl 

1.74 

1.08 

0.812 

0.681 

u miruii,n nrn~ir~ 

Air Pressure 

dB(L) 

102.0 

106.0 

100.0 

100.0 
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3.4 

3.4.1 
0 .,. 

t111vllAUUt111 

"' flt) 

U11'l'Vl ,lJ~,:j l~'U,1'.Hl'Ul"'ln'l fltl'UCJf"'ll'Vl'U\ll ~lf)~ M'l'i1m11nui1t1~1.:iJ1~1~'U ~l'U1'U 4 ffm'U 

J11.h~1hu'1u*mJf1fW.:J~'U (wn~ 0804950 'Pl~1'Utltlfl, 1414665 llf'Wtl) J11h~tl1u'1u1,mnt1'W1.:i 

"' ' 
(0804628 'Pl~iut1t1n, 1417052 mi'.it1) fl"'t1.:i-ey'll 1 "W11uoi/1.:int1u 11rn~1u 'lnir-wuii 1 fl1.:im1 (0803338 

" ' 
'Pl~1'Utltlfl, 1417575 mi'.it1) fl"'t1.:iey'll1m1uoi/1.:i11rl'.:i t1-rn~1u'lnir-wuiiim .:im1 (0803585 'Pl~1'Utltlfl, 

"' ~'lil~ O dcl : ,A9) d ~QI 

1415528 llf'Utl) lm~tJtufll'W'Ul 'Pl~'U '17'U1'U l fftll'U fltl 'U71Jtl'Pl'UUl'Ul1'Utl.:JlfflJ~ll~.:J ('Wfl~ 0803927 

'Pl~1ut1t1n, 1416780 mi'.it1) 1rlt11u~ 5 'Wt)'J,Jfllflll 2563 citl~ 3-5) ~.:im11nrnm~m111m1~tttl'u 1~ 

~ll'W'Ufllrn7lllJl'Pl1!l'U'\Jtl.:J APHA-A WW A-WEF (Standard Methods for the Examination of Water and 
SI a, 11) ~ d 

Wastewater ; 21 edition, 2005) ~.:Jllff~.:J 11 t'U'Pl717.:J'Vl 3-7 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

d .., I 

tll'llfl'I.J\l'l'l0fJ1.:I 

!V ., 
,n<i'Pln 

f:i<iin 

{1,:iin 

{1,:iin 

{1-:iin 
!V ., 
,n<i'Pln 

{1,:iin 

{1,:iin 

., 
.,. d o 

3.4.2 f-Hlt1111Afl1l~'tttJWfll'ViUl 

,d 
11'.lfW'W 

, d 
11'.lfW'W 

, d 
11'.lfW'W 

, d 
11'.lfW'W 

,d 
11'.lfW'W 

l~lJ HCI 1-tt' pH<2 
.. 9 !V 

l'PllJ HNO3 t11 pH<2 

.. 9 !V 
l'PllJ HNO3 1'11 pH<2 

l~lJ HNO3 111' pH<2 

- Electrometric 

- Nephelometric 

- Dried at 103-105 °C 

- Dried at 103- 105 "C 

- EDTA 

- Turbidimetric 

- Phenanthroline 

- AA-Direct 

- AA-Direct 

- AA-Hydride 

,, ,, ,, ' 

,11nm111m1~'tttJtufll'W'Ul~1~u1m~tJtufll'W'Ul 'll~uu1 ntu 'l m\'t~ v-:i-wu ii 1 m -:im1 ~Tu TU 5 
,d~Ql.d ,d ~ c/ ~QI .d OG.I 

fftll'U llJtlTU'Vl 5 'Wi)'J,JfllfllJ 2563 Wrnfl71'Pl11'11lfl17~'11tJtufll'W'Ul~.:J'PllH:J'Vl 3-8 1m~3-9 'PlllJm~u Im~ 

17tl.:Jl'Uf-.lM1111fl1l~l1°l'Ufllflf,•l'U1fl~ 2 
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• 
St 2 

t. 

St 

d ., , r 
~flLO\J£l1iltnnn 

J ,t.1, ::t.111.huiiuonnil~iiu (0804950, 1414665) 
r t.I ti ., .: U1 'lt 1\J1UL'll1tl10W'l~ (0804628, 1417052) 

f'liilil~~'!l1w11u'li1~riau1'tlac.hu'lnaiut11R1~01, (0803338, 1417575) 

Aiilfl-Hl'll 1w11u'li1~'tlil~ 1't1,uhu'lna,uiITA1~011 (0803538, 1415528) 
r . .r ., " 

U1\J£1£lU\J1U't!UeNLi'lllfllliH (0803927 1416780) 

MINII\G t:NVIKONMt. I' 01\S\JLTANT CO., LTD. 3-22 gl / ll1DUN'i11, fl11Hi1A/t"3-5 



pH 

Turbidity 

Total Suspended Sol ids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 

: mg/L Fe 

: mg/L Pb 

: mg/L Cd 

: mg/L As 

St.I 

5/05/63 

7.9 

<0.01 

ND 

72 

<2 

35.5 

0.024 

0.010 

<0.001 

<0.001 

St.2 

5/05/63 

8. 1 

7.66 

4.0 

116 

28 

1.22 

0.151 

0.008 

<0.001 

0.010 

'l..i1iivi 'hn1.:i lg'l-1 l1'.i'ellmr'l-l'\1 i'l'el'l-lcil'l:'1U'Yl'I-I~ ~ln~. 2563 

St.3 

5/05/63 

7.7 

0.63 

1.6 

232 

80 

18.9 

0.019 

0.008 

<0.001 

0.003 

St.4 

5/05/63 

7.5 

6.57 

2.0 

94 

10 

40.2 

0.338 

0.007 

<0.001 

<0.001 

5.0-9.0 

:'.SO.OS 

:'.S0.005 

:'.S0.01 

m~'.i3J'l'l-lfJtU.fll'Vil11i'.h~'I-I (th~wvi~ 3) 1.h~mft'i'ltU~m1:1Jm1~.:iu1~,fa:1Jm1.:i'b'1~ 'i1'U'I.J~ 8 'Vi.ft'. 2537 

3.4.3 

. ' 
St. I = 'Ul'th~'lhif1'l-ln'lWf1f1'e).:J~'I-I . " . tlT1.h~,J1rn'l-!1'\JlVW'Vi1 .:i St.2 = 

St.3 = 

St.4 = 

. ' 

i'll:'1'el.:J"J''U '1m1w1h.:in'el'I-I LV11;1~1'l-l in~~'l-l'Yiim .:im1 

i'll:'1'el.:J"J''U '1m1'l-li1.:iV11:f .:i L'11l:'1~7'1-1 in~i4''1-1~ im .:im1 

ND = Not Detectable 

'illf1f11'.i11m1~11 fJtUfll'Wtl T1.h nh1! 1u ~mm nu.:i~u J T1.h ~1h1!1m"tl1 tJW'W 1-:i mrn-:iey"tl 

'1w'.i1Wlf1-:inuu'1111;1~1uin"''u~im-:im'.i u1;1~1'11;1u-:iey"lli'W'.i1U'lf1-:J'\1"-:i'1111;1~1uin"''u~im-:im'.i wu11 

iiri1 pH , Lead , Cadmium 1rn~ Arsenic UQiUlf1tUC\'llJl'fl'.ijlU~f11'11U\?1 1rlutlu.rntlfourvit11Jf11JlJ1mjlU 

r1rumwtl1~1~u (1.h~1fl'l'l~ 3) ~1l.l1h~mf1r1ru~mrnm'.i~-:i1n1?1"'m..1u11-:i'li1~ u1J'u~ 8 'W.f1. 2537 tf111i'uri1 . 
Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate lrn~ Total Iron 

mmjllJLJ,:J '1~Mnl'l1U\?1ftl H 
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5/05/63 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.9 

0.84 

ND 

116 

60 

7.0-8.5 

5 

6.5-9.2 

20 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 

:S 600 

:S 300 

:S 200 

:S 0.50 

:S 1,200 

:S 500 

:S 250 

:s 1.0 

:S 0.05 

:S 0.01 

< 0.05 

Sulfate 6.03 

<0.005 

0.008 

<0.001 

0.005 

Total Iron : mg/L Fe 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

~ti~ iiliim1.1 

~ti~ 'liliinw 

~ti~ iiliim1.1 Arsenic : mg/L As 

"' 'Vllll : ·1.ihi'YI '11Jii.:i 1~'1-1 '1-:l'Hl'Ul,j''Ul1 l'l'el'U91i:Hl'Yl'U; ilfl\Pl , 2563 

lllYl'l i Tll 1 

mminl' 

~ .d191 ""i .. I QJ .d ~ .d : lJlfl':ijl'UfJt1.l.f1l'Vi'Ul'Ul\Pllrl'YI 'lf'IJ'j fil'l 1.J1~tl1flm~'Yl':i1.:jf.j\Plffl'Vim1lJ U'l.J'l.J'YI 12 'Vi .fl'. 2542 (1muCV1til'Vl'U\Pl'Yll'VilJl~fflJ) 

: lJ1111jl'l-lfJWfil'Vitll'l.Jl\Pllr!~H'l.J~ 1111'1 tl1~mflm~'Yln.:if.J1iffl'Vim11J utl''l.J~ 12 'Vi.fl. 2542 (1nwq,fv'4 ir11J\)'i1tt\Pl) 

., 

3.4.4 
- I "" t! o 61 i,.,. 1 ~ 'rllU fU;lf) l'l 1 ! fl "i ,~ 'Yi tJ Wil l'Vfl,I l i ~ vi 'U 'U ! vi 0 'U 'Vit'l l:I ii l fl ll 2563 

'illflfll11ll'l'i1~l1 flf,)!fil'Y'lll lU t>I inr1'\.J l1'\.JtJ.:jlff~~ll~M 'Yl1J11 'YI f)~'lfW ~ 1111'il1ll'l'il~l1" fi lt>V1 '\.J . . "' 

mw~lJ7~l;Jl'\.JfJWfl1m11rn~1c1~Hu1fori ~11J'l.h~mrrm~m1.:i'Q~ffmm11J utl'u~ 12 'Yl .fY. 2542 (~wnm1 

mflf-ol'\.J1n~ 3) ~,~nrn'\.J~mw~t>" 1c111~.:iir~ H 11~t>d1.:i hn~,11 'Ylui, 11~tpi'Ul'\.J~HJ1ut>l'I.Ji'I.Jm1 

-q1.l1 nri1vi1l!tJ rirn f uJ 1~m 1~ g1 i '\.J l'\.J ~u11nriJ 1 ~'\.J11c1~4t>J 1ti.:i m~ 11 i '\.J ri1tJ 'llt>.:iill mw Total 

Suspended Solids m~1;i1mi.:i hi1~ firn'I.J~~ 111' 1~ V'YIHU11i'Yl~ll1 fl~ 1~.:iu 1~~tlll Ucl~'YIH 

1 fl 1 .:in 11'il ~~ ~~1111 a 11 ~ 1-:i f-olc1m1~11'il11m,~111'\.Ju~"~ti~ mc1 111n~f--lc1m~'Ylu'il1nm1~11il'I.J.:i1'\.J'lltl.:i 

1m .:imrn1t> 1JJ l~tl'il~,~1nrnilmrm.1c1l'\.J;J1'\.J llcl~l1111'\.J1'Yl7.:iutf'l'llutym~tJ 11.li'I.Jt>'\.Jlfl~ 

3.4.5 

'il1flf-olclfl1'J~'j'J'i)1lfl'J1~l1flW.fl1'Yll11~1~U~1U1U 4 fttlTU fit) J11.11~1.l11!1'1.J~UVflf)t).:j~'I.J • 
" • I 91 ,£ l!J ., ' ' l!J ' i 91,l .d'l" l!J ., ' ., 

'\.!71.l'J ~lJ11J1'\.Jl'll1V1V'YlH flcltl.:j"J''ll l'Yl'l"1'\.J'lf1.:jf)t)'\.J ll1clf-oll'\.J flcl'YlU'YI im.:inn Ucl~flcltJ.:jt!'lJ t'Yl'j'J'\.J'Jn.:jl1cl.:j 

I 'j/~ d I d ' d QI d d d 
'1l1c1mtJim1'Yl'\.J'VI im.:im1iwinnmTUlJl'iltuwu,i~uu ('YltJ1lfill'llJ 2563) ~111.:i'YI 3- 10 f1.:ii11nrn 3- 13 

1m~i1.1~ 3-6 o.:iill~ 3-9 'Yl1J11 ~'l/U~l'11fl1Hl'l"1'il1lfl'J1~l11~vri1'1.Jimyt>tji'I.JlflW~lJl~'j;}l'\.J~till1'1.J~J.:i 7 

fli' .:i~l'i1mrnn'il11fl'J1~l1 1rlml1m1m vrnvivut11JlJl~'j j1UrJWfll'Yll17~1~'\.J (1.l1 ~1fl 'YI~ 3) ~11J1.l1~fl1fY 

.ct 91 , ~ QI d 'j/ _I'= . ~ ... I ... I j/ ;f 
flW~mrnnniY.:iU1~cltllJlll1.:i'lll~ U1J1J'YI 8 'Yl.fY. 2537 tJfll1'\.JlJ1lJ1W Arsenic 'lJtJ.:j'\.Jl1J1 ~11l1J1'\.Jl'llltJltJ'YlH 
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im$im.rviq1Hnflll 2561 ~ijri1 trm111n'Wmw~m\P11pu~ti1wu~ 11~mh-:i 11 ~\Pl lll 'W1J11 17'1:JQ 'ii'Wt'W~i; 
'JI 'JI 'JI 'J} I 'J} f 'J} 'JI 'JI I 

ii 11.h ~u1U1'Ut'\J1Ult1'W1 -:i i 'W fll l'QU ifl mthw'W tiTn full 1$/m 7'1:l Q 1 i 'W ~'W '¥iu1 iflflii 1 ~'Wll'1 ~9h1ii 1tl'-:ill 1$/1.J 

rl111 f 1Jfll Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 11'1~ Total 

Iron lll\91'ijl'UV-:J 1111~fll'l-1'U~ftl H i~ti'Yll-:J1J1ll''Yl~lli fl'l:Jl~-:Jll1~~'eJlJ 11'1~'Yll-:J i m-:inn,i~l'i'lfll'i~~\91llllfll 

1~1-:ir-.1'1fll 'i \Pl'i 1,i11m 1~11i'W11~ " ~t)~fll" 111n~r-.1" m ~'YIU'17flfll'ifllt'W'W-:Jl'W'\J 'eN i fl 'i -:i m rn1 v 111 

1~rn~'U'1i'm.i"t 'Ui 1'U 11'1~11111'U1Y11-:i11ti"'l 'lluqi111~ v, ui'UtJ 'Ulfl\91 

rl111 f umH111,i1m11~MrJWfll'Wtl1M~mll'W1'W 'ffflTW ~tJ J 11foi 'UUl'Wl1'Wt1-:imiJ~11~-:i 

iw1h-:i~~l'Ulll,l'U~-:JU,J~U'U ('Wt]'l:Jflli')lJ 2563) \91111-:J~ 3- 14 1m~ru~ 3-10 'WU11 i 'lfU~l'llfln~n1,i11m1~11 

i~mb'U imynri1vtji'WlflW~lJl\Pl'jjl'U~f11'11'Wm.f-:i 7 i') !-:J ~l'llfll'j\91'j 1,i11m1~11 1rlvii llllllli urn'tiuunu 

lll\91 ljl'WrJWfll'Wtl1rn~1'1~Hu1 iflfl \91lll'l.h~mffm~m1-:i~\91m11m11.J 'ilUU~ 12 'W .ff . 2542 (fllflr-J'W1fl~ 3) 

~,;fl1'11'U~lflW~tl1,! l"ll~-:iey~ H um1'W mmw Total Iron i'W1$it1'U llJ'l:JlfJ'U 2560 ~nri1~-:Jfl111f1'U 

lll\91l j l'U~fll'l1'U~ ll~tJUl-:Jh~\9111.J 'WU11 'jl'l:JQl i'Wt'W~WJ1uvl'Wi'Wfll 'j~Ui flfl ll'ilt!'U rl111 f u tl1~lJ 

i ,r d "" i ~ _J ,r ~ ., 4 i ' ., 
11'1:lt)'i 'U'W'W'Ylm flfl'UlH'Wll'1~C)ftJ'Ulfl-:Jlll~lJ 'Uff1'U'\JtJ-:JIDlllW Total Suspended Solids lll\91l j l'Utl-:J 

, 111 ~ fll 11 'U ~ fl 11 f i~tl'Vll-:JU1i'Vl~lli fl'l:Jl~ -:Jl l1~~tl ll 11'1~'Yll-:J im-:Jfll 'j ,J~l'llfll'i~~ \91 lll lal 'i~1-:Jr-.1'1fll'im1'1 

11ml~Mi 'UII~ '1~t)~ fl1'1 111f1~r-.1'1m~'V11J'1lflfll'jflll'U'U-:Jl'U'\JtJ-:J i fl'j-:Jfllnil tJ 111 
~'Ujl'U 11'1~'\1lll'U1'Vll.:Jlltfl'IJ,]'qJ'\1l~tJ 1uil!tl'Uli'1\91 
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lll'trnJ'\-1 2560 

'VH]ff~f111.l'U 2560 

'VH]'tlfllflll 2561 

'Vi()ff~f11U'U 2561 

'Vi()'tlfllfl)J 2562 

'Vi()ff~fllU'U 2562 

'Vi()'tlfllfl)J 2563 

' ., ' 
Cl _I':! Cl "" d o _t _t II Cl "" 

m'iH'YI 3-10 IU'i£J1J!'Yl£JlJfH1fll'igi';j1\111fl'il:::'ttfltufll'VflHu'i:::ul'Ul\HYU£Jflf)t),:j~'U 

pH 

8.2 

8. 1 

7.9 

8.0 

8. 1 

7.8 

7.9 

q 

Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

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

4.01 

2.31 

3.00 

0.74 

0.33 

<0.01 

<0.01 

Solids 

(mg/L) 

1.2 

1.6 

1.9 

ND 

ND 

ND 

ND 

Solids (mg/L 

(mg/L) CaCOJ 

40.0 

60.0 

45 .0 

36 

50 

59 

72 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

SO.i) 

17.8 

18.5 

11.3 

15.3 

15 .1 

15.4 

35.5 

0 .06 

0.085 

0.019 

0.043 

<0.005 

0.049 

0.024 

<0.02 

<0.02 

<0.02 

<0.02 

<0.005 

<0.005 

0.010 

Cd) 

<0.002 

<0.002 

<0.002 

<0.002 

<0.001 

<0.001 

<0.001 

<0.0003 

<0.0003 

<0.0003 

<0.0003 

<0.001 

<0.001 

<0.001 

5.0-9.0 ::;o.os ::;o.oos ::;0.01 

1J11l'Vl hrd.:i l~'U,11'e)'Ul"''l-n'l tHJWlfclll'Vl'U~ \i,n~ '2563 

m~1jl'UtJt1rnrnJ1~1~u (u1~111'V1~ 3) 1.h:::mfl'fltu~mrnnw~.:i111~~m.111'11.:i'lf1~ uu1J~ 8 

'V-1.fl'. 2537 

ND = Not Detectable 
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pH 

mmi m =9.0 
9 

8 

- - - 8.2 - - - - - - - - - 8.1 - - - - - - - - - 1.9' - - - - - - - - - 8.0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -• ,., ,, ,., 
7 -

6 -

5 -

4 

3 

2 

0 

NTU 
55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

36 mg/L 

33 

30 

27 

24 

21 

18 

15 

12 

9 

6 

0 

,mn 1'1-1 =5.0 

111 .U. 60 'IUJ.60 

4.01 2.31 

111 .U. 60 'Vi.a. 60 

1.2 1.6 

llJ.a. 60 'Vi .a. 60 

M INING ENVIRONMENT CONSULTANT CO., LTD. 

'\Ul.6 1 'l'i.U.6 1 'l'Ul. 62 '\'UJ . 62 'l'Ul. 63 

Turbidity 

3.00 
0.74 0.33 <0.01 <0.01 

'Vi .fl. 61 'Vi.a. 61 'Vi.fl. 62 'Vi.a. 62 'Vi.fl. 63 

Total Suspended Solids 

1.9 
ND ND ND ND 

'Vi .fl. 61 'l'i.O . 61 '11.fl. 62 '11.0. 62 'Vi .fl. 63 
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400 
mg/L Total Dissolved Solids 

360 

320 

280 

240 

200 

160 

120 

80 
60 59 

72 
45 so 

40 

0 

nuJ.60 'VI .ti. 60 'VI.fl. 61 'VI.ti. 61 'VI.fl. 62 'VI.ti . 62 'VI.fl. 63 

Total Hardness 
mg/LCaCO3 

20 

18 

16 

14 

12 

10 

6 

4 <2 <2 <2 <2 <2 <2 <2 

0 

lil .tl. 60 'l'l .!J. 60 Yi.fl. 61 'VI.ti . 61 Yi.fl. 62 'l'i.!J. 62 'l'i.fl.63 

50 
mg/LSO4 

Sulfate 

45 

40 35.S 

35 

30 

25 

17.8 
20 

18.S 
15.3 IS.I 15.4 

15 11.3 

10 

0 

lil.!J.60 'l'i.!J. 60 'l'i.fl.61 'l'i .!J. 61 Yi.fl. 62 'l'i .!J. 62 Yi.fl. 63 
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mg/L Fe 
5 

4 

2 

0 

0.06 

m .ri . 60 

mg/L Pb 

4 

0.085 0.019 

'l'l .tJ . 60 'l'l.fl. 61 

ti W1l'JJOl'l1 fl1M1l'Pi 

Total Iron 

0.043 <0.005 0.049 0.024 

I --, 

'l'l.tJ. 61 'l'l.fl. 62 'l'l .tJ. 62 'l'l.fl. 63 

Lead 

- - - <0.02 - - - - - - - <O~Oi - - - - - - - <0.02 - - Jnlll'ijl\l ~~~S - - - - - - <0.005 - - - - - - <0.005 - - - - - - - - 0.010 - -

l>J.tJ . 60 'l'UJ.60 Vl.fl.61 VI.IJ. 61 VI.fl. 62 VI .IJ . 62 Vl.fl.63 

S mg/LCd Cadmium 

4 

3 

2 

mm911-1 )-o.oos 

0 
- - - <11.1102 - - - - - - <0.002 - - - - - <0.002 - - - - - - <0.002 - - - - - - - <0.00 I- - - - - - - <0.00 I - - - - - - - <0.00 I -

111.0. 60 VI.0. 60 VI .fl. 61 'l'LO. 61 VI.fl . 62 'IU.62 VI .fl. 63 

,tin 3-6 <~e> 
" 
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mg/L AS 
5 -

4 • 

3 • 

2 

Arsenic 

______________ _________ ___ _ __ "1\Jl19l'M )>0.01 _________________________________ _ 

0 
<0.0003 <0.0003 <0.0003 <0.0003 <0.00 I <0.00 I <0.00 I 

IIJ .O. 60 VL0 . 60 VI .fl . 61 VI .O. 61 VI.fl. 62 Vl .0. 62 VI.fl . 63 
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QJctc:ttU I 

'J'W't'llfl'UVl'J'elfJH 

llJ1'l1tl'W 2560 

'YH]i'i'~f11tJ'W 2560 

'YH]1'lfll~lJ 2561 

'YH)i'i'; f11tJ 'W 2561 

'W(]1'Jfll~lJ 2562 

'W(] i'i'~f11 (J'W 2562 

'W(]1'Jfll~lJ 2563 

' .. 
m.n 

' .. .. 
"' _I':! "' "" d o _I _I 'II "" Yll'H3'YI 3-1 I l1J'U.llJ!'YltlUl:.ftlfn1V111il11fl'H:: 'ttfJW.fllY'fUlU'i::1Jl1Jl'Ul'IJltlltl't'41-3 

pH 

8.4 

8.2 

8. 1 

8.3 

8.0 

8.2 

8. 1 

5.O-9.O 

1w1h-:i~~1uma-:iif ;-iiluu 

Turbidity Total Total Total Sulfate Total Iron Lead 

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

5.06 

8. 11 

5.46 

1.55 

3.45 

5. 18 

7.66 

Solids 

(mg/L) 

4.8 

1.8 

0.5 

ND 

2.6 

2.0 

4.0 

Solids (mg/L 

(mg/L) CaCOJ 

72 

84.0 

50.0 

58 

85 

84 

11 6 

<2 

24 

20 

16 

24 

14 

28 

SOJ 

1.28 

0.762 

1.19 

0.3 14 

1.1 7 

1.82 

1.22 

0.105 

0.094 

0.082 

0.078 

0.097 

0.200 

0.151 

<0.02 

<0.02 

<0.02 

<0.02 

0.010 

<0.005 

0.008 

:SO.OS 

'lJ71l'Vl '11Ji1.:i 1~u'11rn'Uuhn1 r1t1wiTmrn'W~ ~1n~ , 2563 

Cadmium 

(mg/L 

Cd) 

<0.002 

<0.002 

<0.002 

<0.002 

<0.001 

<0.001 

<0.001 

:so.oos 

Arsenic 

(mg/L As) 

<0.0003 

0.010 

0.031 

<0.0003 

0.0067 

0.009 

0.010 

:SO.O1 

:1.JWll J lltrJUrn1-wil1H1~u (U ':i:: lil'Vl~ 3) U':i:: mflr1tu::mrnfm*.:iu1~~t1 1J111-1.:i'J11~ t11J'lJ~ 8 

'W .fl . 2537 
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pH 

mv1111~ = 9.0 

UltlttJJOw , flUJ.:IO'Pi 

9 

8 

7 

6 

5 

4 

3 

2 

----~------ i -------,., ---------,,---------,.,--------- ,., -- ------- 8.1 - -

,nm rn=s.o 

0 II 
I 

111.0. 60 \'LO . 60 'IUl.61 '11.0. 61 'l'U1. 62 'l'UJ.62 

Turbidity 

NTU 
55 

50 
45 

40 

35 

30 

25 

20 

15 8.11 
10 5.06 5.46 

5 

0 

111.0. 60 ')j ,0. 60 \j,fl, 61 ll.0. 61 \j,fl. 62 ')j ,0 . 62 

36 
mg/L 

Total Suspended Solids 

33 

30 

27 

24 

21 

18 

15 

12 

9 4.8 
6 2.6 2.0 
3 o.s ND 

0 

llJ .O. 60 ')j ,0. 60 ')j_fl , 61 VLO. 61 \j,fl, 62 ')j,0 . 62 

JtJ~ 3-7 m1~n..Atn.Jl'ntJ1JlliJvl·U·Hlfll1V('j1911ml::~fJf.Ufll'Vt~l,J1::tJ1unu,i1u,uvti-:i 

1u~1-:i~N1u"10-:iif9~uu 

'l'Ul.63 

7.66 

\j,fl , 63 

4.0 

')j _fl , 63 
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400 
mg/L 

360 

320 

280 

240 

200 

160 

120 
72 

80 

40 

0 

Ill.ti, 60 

mg/LCaCO3 

50 

40 

30 

20 

10 

0 

l)J.!J.60 

mg/LSO4 
50 

45 

40 

35 

30 

25 

20 

15 

10 

5 1.28 

0 

IJJ.tl. 60 

84 

'YI.ti. 60 

24 

'YI .ti . 60 

0.762 

VI.IJ.60 

M INING ENVIRONMENT CONSULTANT CO .• LTD. 

'YI.fl. 61 

20 

'l'l.fl.61 

1.19 

"11.fl. 61 

Total Dissolved Solids 

116 

85 84 

'YI.ti. 61 'YI.fl. 62 'YI.ti. 62 'YI.fl. 63 

Total Hardness 

28 
24 

16 
14 

l'i.tl.61 VI.fl. 62 'YI.ti . 62 VI .fl. 63 

Sulfate 

0.314 1.17 1.82 1.22 

'l'I.IJ.61 "11.fl. 62 'l'I.IJ. 62 Vl .fl . 63 

' 
- I"' ' JUYI 3-7 (fltl) 
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5 
mg/L Fe Total Iron 

4 

3 

0.105 0.094 0.082 0-078 0.097 0.200 0.151 

0 

lll .!J . 60 't't .!J . 60 'Vt.fl . 61 'l'i .!J. 61 'Vi.fl. 62 'l'i .!J. 62 'Vi .fl . 63 

mg/L Pb Lead 

4 

lllV!i flll ~0.05 mg/L 

- - - <0.02 - - - - - - - <0.02 - - - - - - - <0.02- - - - - - - - <0.02 - - - - - - o;ow - - - - - - - o.oo5- - - - - - - - 0.008 - -
0 

UUJ . 60 fl .!J . 60 'l't .fl. 61 fl .!J . 61 fl .fl. 62 fl .!J . 62 fl.fl . 63 

5 
mg/L Cd Cadmium 

4 

3 

2 

llW11fl'll ~0.005 

0 
<0.002 <0.002 <0.002 <0.002 <0.00 I <0.00 I <0.00 I 

llJ.O. 60 Vto.60 Vi .fl . 61 fl .0. 61 Rfl.62 fl.O. 62 Vi.fl . 63 
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mg/L As Arsenic 

4 

2 

JJW11 f lll :,.o.0 I 

0 
__ ,::~-~o_o~ ______ 0.010 _______ 0.031 <0.0003 ______ 0.0067 _______ 0.009 ____ ____ Q.QJJ) __ 

llJ .O. 60 VL O. 60 'YUl. 61 'Yto . 6 1 'YUl.62 'Yl .O. 62 'Yl .tl . 63 

ti ,. ' J 'YI 3-7 (~fl) 
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llJlllV'U 2560 

VH)ff~fllfl'U 2560 

VH)llfllflll 2561 

VH]ff~fllfJ'U 2561 

Vlt")llfllflll 2562 

Ylt")ff~fllfl'U 2562 

Vlt")llfllflll 2563 

. ... 
'Yim 

. .. 
Cl .I':! Cl "' d • \'I ., ' ' 14 ' 1 ji mnrn 3-12 1u·nmmt11JNt:im1~11f111t111~'HfJWfll'Vi'UlflmHtfU 1'Vinmn.:imm 1'Hilfll'U flil 

;J'U~lm.:im11w111.:i~r.l1'Umti.:iifo~ii''U 

pH Turbidity Total Total Total Sulfate Total Iron Lead Cadmium Arsenic 

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

7.5 

7.4 

7.7 

7.6 

7.8 

7.5 

7.7 

6.03 

1.77 

320 

2.03 

5.47 

1.71 

0.63 

Solids 

(mg/L) 

2.8 

ND 

11.0 

ND 

2.4 

0.3 

1.6 

Solids (mg/L 

(mg/L) CaCOJ 

104 

78.0 

102 

132 

130 

106 

232 

38 

14 

32 

82 

44 

10 

80 

SOJ 

18.2 

20.6 

9.88 

34.6 

0.969 

12.4 

18.9 

0.175 

0.087 

0.483 

0.043 

0.146 

0.107 

0.019 

<0.02 

<0.02 

<0.02 

<0.02 

0.007 

<0.005 

0.008 

Cd) 

<0.002 

<0.002 

<0.002 

<0.002 

<0.001 

<0.001 

<0.001 

<0.0003 

<0.0003 

0.0009 

<0.0003 

0.0021 

<0.001 

0.003 

5.0-9.0 '.SO.OS '.S0.005 '.S0.01 

'lfrhl'VI iud.:i l~l-liTHnmr1.n1 fltll-!'lf~ll'Vll-!t ~lf)~ '2563 

m~1~ll-!fJWflTY-n.l1ih~l-l ('1.h~tfl'Yl~ 3) 1h~mfft1w~mrnm1~.:i1n~~mJ1111.:i'IJ'1~ ~tl'u~ 8 

'Vl .ff.2537 

ND = Not Detectable 
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9 

8 

7 -

6 -

5 - - -

4 -

3 -

2 -

I • 

0 

NTU 
330 

300 

270 

240 

210 

180 

150 

120 

90 -
60 

30 

0 

36 
mg/L 

33 

30 

27 

24 

21 

18 

15 

12 

9 

6 

3 

0 

pH 

"1911fl'U = 9.0 

7.5 7.4 7.7 7.6 7.8 -"1911fl'U = 5.0 

111111 

llJ .IJ. 60 l't .lJ. 60 l't.tl . 61 l't.lJ . 61 l't.tl. 62 

Turbidity 

320 

6.03 1.77 2.03 5.47 

llJ .U. 60 l't.U. 60 VUl.61 l't.U. 61 VUl.62 

Total Suspended Solids 

11.0 

2.8 2.4 
ND ND 

llJ .U. 60 l't .U. 60 l't.tl. 61 l't .U. 61 l't.tl. 62 

.. ' ' 

7.5 

l't.lJ . 62 

1.71 

l't.U. 62 

0.3 

l't .U. 62 

"I ... ~ 1' ... , ... _.,., 
VfU'YUfl'i..:jfll':i 'U'lf1..:jYINl'Uillfl..:ium:nru 'tnllfJl'ttVI : ND= Not Detectable . . 

7.7 

l't .tl. 63 

0.63 

l't.tl. 63 

1.6 

l't.tl. 63 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-37 REPORT: MM_N7: NAYSOMJIT KHRXNGSATl/2020/APR/FIGURE3-8.DOC 



400 mg/L 

360 

320 

280 

240 

200 

160 

120 

80 

40 

0 

l04 

ISJ.tl. 60 

mg/LCaCO
3 

90 

80 

70 

60 

50 

40 

30 

20 

JO 

0 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

38 

llUJ.60 

mg/LSO, 

18.2 

m.tJ.60 

78 

'l'l.tl . 60 

14 

'l'UJ.60 

20.6 

'l'l.!J . 60 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

102 

'Vi.fl. 61 

32 

'l'l.fl , 61 

9.88 

'l't .fl. 61 

Total Dissolved Solids 

232 

132 130 
l06 

'l'l.tl. 61 'Vi.fl. 62 'l'l.tl . 62 'Vi .fl . 63 

Total Hardness 

82 80 

44 

10 

'l'l.!J.61 'l'l.fl . 62 'l'l.!J. 62 'l'l.fl. 63 

Sulfate 

34.6 

18.9 

12.4 

'l'l.!J.61 'l'l .fl . 62 'l'l.!J.62 'l'l .fl. 63 

·n.l~ 3-8 (~ t:i) .. 
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u1mn10P11 ,ntHJaPi 

5 
mg/L Fe Total Iron 

4 

3 

2 

0.483 
0.175 0.087 0.043 0.146 0.107 0.019 

0 

liJ.fl. 60 'VI.fl. 60 VI.fl . 61 'VI.fl . 61 'VI.fl. 62 VI.fl. 62 'VI.fl. 63 

mg/L Pb Lead 

4 

,irn19rn )>0.05 

- - - <O.OZ- - - - - - - <0.02 - - - - - - - <0.02 - - - - - - - <0.02- - - - - - - - 0.007 - - - - - - - <0.005- - - - - - - 0.008 - -
0 

n1.1J.60 

mg/LCd 
5 

4 

3 • 

2 

'l'UJ.60 'l'Ul.61 '1'1.IJ. 61 Yi.fl. 62 '1'1.IJ. 62 Yi.fl. 63 

Cadmium 

m11119rn )>o.oos 

0 
- - '<n:ii(i'2- - - - - - - <1J.1Jar - - - - - - <(J'.otr2- - - - - - -<0:011% - - - - - - -<"o:-oor - - - - - - -<o:Oor ------ -<0:1mr -

l1J.0. 60 '1'1.0. 60 lj,fl. 61 lj ,0. 61 lj ,fl. 62 lj ,0. 62 lj ,fl. 63 

·nJ~ 3-8 (~t'l) .. 
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mg/LAs 
5 

4 

3 

2 

Arsenic 

m0111rn :>0.01 

0 
- -<0~0003- - - - - - -<0~0iiff - - - - - -o:ooo!T- - - - - - <(T.(1"01):J - - - - - -11:011n- - - - - - - <IT.(TOl- - - - - - - o:Oof - -

111.V. 60 Yi .V. 60 Yi.fl . 61 'l'l.0.61 Yi.fl . 62 'l'l.0.62 Yi .fl. 63 

' _l''l I 
Jll'fl 3-8 (Vlt'l) 
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llJ'lfl tl'U 2560 

'VH)ff~flltl 'U 2560 

'VHJ'IHll fl 1J 25 6 1 

'\!Hjff~flltl 'U 256 1 

'VH)'IHllfl lJ 2562 

'\!Hjff~flltl'U 2562 

'\!Hj'l,Hl lfllJ 2563 

' ~ 
Cl -~ Cl ,,. d o l4 v r vl4 r 1 ii 

\lll'.iHYI 3-13 l1J'UJ1JIYlfJ1JHt'lfl11\ll'111>11fl11~11flWill't1fUlflt'ltHil'1l l'Vi11'U'll1-311t'l-3 !11t'IN1'U flt'I . . 

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 (mg/L As) 

7.3 

7.2 

7.5 

7.4 

7.6 

7.7 

7.5 

11.3 

12.3 

24.6 

2.36 

4.75 

4.57 

6.57 

Solids 

(mg/L) 

8.0 

5.8 

11.3 

2.2 

7.0 

1.0 

2.0 

Solids (mg/L 

(mg/L) CaCOJ 

64.0 

92.0 

80.0 

135 

195 

90 

94 

38 

22 

22 

74 

56 

26 

10 

SOJ 

1.45 

14.4 

6.73 

6.96 

3.33 

3.3 1 

40.2 

1.1 3 

0.716 

2.04 

0.336 

0.8 10 

0.436 

0.338 

<0.02 

<0.02 

<0.02 

<0.02 

0.01 2 

<0.005 

0.007 

Cd) 

<0.002 

<0.002 

<0.002 

<0.002 

<0.001 

<0.001 

<0.001 

<0.0003 

0.0010 

0.001 2 

<0.0003 

<0.001 

0.0014 

<0.001 

5.0-9.0 ~0.05 ~0.005 ~0.01 

u11'i'l'1 i1..1~-:i ,gui1rn1.mj'ui m:iwifo11'l'lu~ ~,ti~ , 2563 

l..lWl '.i! l'UrJWfll'Vi J l~1~'U (lh~lfl'l'l~ 3) 1h ~fllfl'flW ~fl'.i '.il..l fll '.ii-:i 111~~tll..llll1 -:J 'b'l~ \l'UU~ 8 

'Vi .fl'.2537 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

55 

50 
45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

36 

33 

30 

27 

24 

21 

18 

15 

12 

9 

6 

3 

0 

NTU 

mg/L 

pH 

SJ1fl1fl'U = 9.0 
--------------------------------------------------------- · 

7.3 7.2 
7.5 7.4 7.6 7.7 

TimTII 
SJwnim = 5.0 

llJ.U. 60 '11.U. 60 '11 .fl. 61 '11 .U. 61 

Turbidity 

24.6 

11.3 12.3 

I1J.V. 60 '11.V . 60 Vi .fl. 61 Vi .V. 61 

Total Suspended Solids 

11.3 

8.0 

llJ.V. 60 '11.V. 60 '11.fl . 61 '11.V. 61 

" ' ' a ""~ 1 , "" , ,;i _., ., 

'YiU'YI I fl'j._'jfll'j U'll1-:!'Ylf-.11Uillfl-:!1J~~1JU 

I, 

' ' ; 

'11 .fl. 62 

4.75 

Vi .fl. 62 

7.0 

'11.fl. 62 

'11 .U. 62 

4.57 

Vi.V . 62 

'11.V. 62 

7.5 

'11.fl. 63 

6.57 

Vi.fl . 63 

'11 .fl . 63 
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400 mg/L 

360 

320 

280 

240 

200 

160 

120 

80 

40 

0 

64 

l>J .fJ. 60 

mg/LCaco, 

80 
75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
0 

50 

45 

40 

35 

30 

25 

20 

15 

10 

0 

38 

liJ.!J. 60 

mg/LSO, 

1.45 

liJ.tJ . 60 

92 

ft .fJ. 60 

22 

'1'1.tl. 60 

14.4 

Yl.!J. 60 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

Total Dissolved Solids 

19S 

13S 

80 90 94 

ft.fl. 61 'l't.fJ. 61 ft.fl. 62 ft .fJ . 62 ft.fl. 63 

Total Hardness 

74 

S6 

26 
22 

10 

YI.fl. 61 Yl.!J.61 YI.fl. 62 Yl.tJ.62 YI.fl. 63 

Sulfate 

40.2 

6.73 6.96 

Yl.fl.61 Yl .!J. 61 YI .fl. 62 Yl.!J. 62 YI.fl. 63 

-I... I Jun 3-9 (flt>) 
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5 
mg/L Fe Total Iron 

4 

3 

2.04 

2 

1.13 

0.716 0.810 

0 

ISJ.tJ . 60 '1'1.1'.J . 60 'VI .fl . 61 '1'1.1'.J. 61 'VI.fl. 62 '1'1 .1'.J. 62 'VI.fl. 63 

mg/L Pb Lead 

4 

,n91111\I :>o.os 
<0.02 <0.02 <0.02 <0.02 - - - - - 0.012 - - - - - - -;0~005- - - - - - -0.007- -

0 

m.tJ. 60 

mg/LCd 
5 

4 

2 

fUJ.60 fl.fl. 61 fl .l'.J . 61 fl.fl. 62 fl.lJ . 62 fl.fl. 63 

Cadmium 

0 
- - <0.002 - - - - - - - <0.002 - - - - - - - <0.002 - - - - - - <0:0112 - - - - - - <0.00 I - - - - - - <0.00 ( - - - - - - <0.00 I - -

llJ.O. 60 'IU.60 VUl. 61 fl.O. 61 '11.fl . 62 '11.0. 62 '11.fl. 63 

.I.. I 
"hJ'YI 3-9 (Yl tl) 
" 
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mg/L As 
5 

4 

3 

2 

I -

Arsenic 

Jlll'1111ll :>0.01 

0 
<0.0003 0.001 0.0012 <0.0003 <0:001- - - - - - - 0.0014 - - - - - - - ::o.oo, --

lil.O. 60 'VLV. 60 'VUl.61 'VL0 . 6 1 VI.fl. 62 'l'l.0. 62 'l'l.fi. 63 

t.1 4 I 
'i YI 3-9 (VIO) .. 
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11J'lfltl'U 2560 

m1i'l'linwu 2560 

'1'1()1'/fllfllJ 2561 

Vlqi'l'limau 2561 

'1'1()1'/fllfllJ 2562 

Vlqi'l'limau 2562 

'1'1()1'/fllfllJ 2563 

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 (mg/L As) 
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7.7 

7.9 

7.6 

7.8 

7.7 

7.9 

0.40 

2.16 

11.2 

4.64 
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4.55 

0.84 

Solids 

(mg/L) 
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0.8 

1.4 

0.2 

ND 

0.3 

ND 

Solids (mg/L 

(mg/L) CaCOJ 

136 

112 

100 

92 

170 

120 

116 

130 

<2 

58 

10 

130 

26 

60 

SOJ 

6.63 2.425 <0.02 

5.67 0.050 <0.02 

7.95 0.322 <0.02 

24.8 0.131 <0.02 

1.23 0.136 <0.005 

6.32 0.396 <0.005 

6.03 <0.005 0.008 

Cd) 

<0.002 

<0.002 

<0.002 

<0.002 

<0.001 

<0.001 

<0.001 

7.0-8.5 5 ~600 ~300 ~200 ~0.50 1ililrnu 

6.5-9.2 20 ~1,200 ~500 ~250 ~1.0 ~0.05 ~0.01 
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"o d 
(!fltu CV1 flll1'U~'V11l11Jl:::illJ) 

lJl~'j!l'UtJtufll'Vli1l'Ul~l'1~1;u11m1 'LJ'j::;fllfj'f)'j::;'l'J'j1-:J~~ffll1f)'j'jl.J 'il'UU~ 12 Vl.fl'. 2542 

(!fltu~tllJ folltJ'-:J"]'~) 

<0.0003 

0.0020 

0.0030 
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0.0092 

<0.001 

0.005 

~0.05 
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pH 

7.9 

Vi.fl. 61 Vi.I.I. 61 Vi.fl. 62 Vi.I.I . 62 Vi.fl. 63 

Turbidity 

11.2 

Vi.fl. 61 Vi.I.I . 61 Vi.fl . 62 Vi.I.I. 62 Vi.fl. 63 

Total Suspended Solids 

0.2 ND 
0.3 ND 

Vi.fl . 61 fi .lJ. 61 Vi.fl. 62 Vi.I.I . 62 Vi.fl. 63 

_... _r:! 4 ~ d : , ~ ii Cl 
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Total Dissolved Solids 

100 
170 

92 120 116 

'l't.ll. 61 'l't.11. 61 'l't.ll. 62 'l't .t:l. 62 'l't .ll . 63 

Total Hardness 

130 

58 
10 

'l't ,ll. 61 'l't.11. 61 'l't.ll. 62 'l't.lJ. 62 'l't .ll . 63 

Sulfate 

24.8 
7.95 

-----,- ~ 
1.23 6.32 6.03 

a 

'l't.ll. 61 'l't ,IJ , 61 'l't .ll . 62 'l't.lJ. 62 'l't .ll . 63 

Total Iron 

0.322 0.131 0.136 
0.396 

<0.005 
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Lead 

<0.02 <0.02 <0.005 <0.005 0.008 

fl.fl. 61 fl.II. 61 fl.fl. 62 fl.II. 62 fl.fl. 63 

Cadmium 

<0.002 <0.002 <0.001 <0.001 <0.001 
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{U'l~jfl1C\Flii 1l~11'f!iti'l6'1) 

Uci1U1£Jn1$n~IJ11~1J1U%f'l1~1Ll'ITit'>1'1,tllOtllJll'Ntf 

u.a~mLii!JU'M~\l~~n,~ 
/ 24. Trivalent Chromium .... 



• ., d 
ft1~'U'VI 

24 Trivalent Chromium 

25 Zinc 

mna1,01-1e-1 

·. 

. Digestion, Direct Air-Acetylene Flame Method; 

Filtration, Colorimetric Method; Calculation 

Digestion, Direct Air-Acetylene Flame Method 

APHA, AWWA, WEF. Standard Methods for the Examination of Water and 
nd : 

Wastewater. 22 ed. Washington;DC: APHA, 2012. 

{\l1~1m,:yw il9'11an~1la) 
q,h1nvn,~n~lJ1J1m§1u'i~m~1,P1~1~~l'l~i1ou1in~'d 

IUlZVl=•tit;l~'H~1J~'UM1~ 



' ~ 
fllrlNU1f1fl 2 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

Mining Environment Consultant Co., Ltd. 
"'""1.,: ~'1 t, tf c,,, tfoc,,, 

'lJ ·n:tYI 3J "" La" L'1 'H)" L3J "YI ~ el 'l-bSZf iHL YI" G'I ,n n ~ 
22/35 "l!!ltln;~LflYm1'fl1 7 utm 4 (u11.1,:n1.1T1'111) u,mi1~1nn L'llt11rnn:il n1~m'l'lai~11.1f11 10240 

1mti',..tf 0-21 87-0908, 081 -6573909 1mW11 o-21s7-o9o8 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ll.1tHUJ~~n fl'Hh'lff~ U7::'Yl1U1JmLL'l"ll~ 30992/16110 

~11rnnE1--i~u ei1Lt1mLn~--i i'--i'Vl1m::t.1E1'1 

" 1JiL 1ntlJ1UL"ll1 ll1 ll'Yli'1 

April 27-30, 2020 

May 5, 2020 

Unit Method of Analysis 

SAMPLING METHOD 

SAMPLING BY 

Result:v 

Lab-AB 059/2563 

May 7, 2020 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

27-28/04/2020 28-29/04/2020 29-30/04/2020 

q'U.fl::mhl'rnJ (TSP) mg/m3 High-Volume Air 0.232 0.220 0.226 0.330 

24 Hours Average Sampler/Gravimetric 

q'U.fl::url'1°1Jtl.1~Lan (PM-10) mg/m3 High-Volume PM-10 Air 0.085 0.080 0.082 0.120 

24 Hours Average Sampler/Gravimetric 

Remark : 11 Notification of National Environmental Board No. 24 (B.E. 254 7) Prescription of Air Quality Standard 

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveb'oon , .;,./'/ 

TECHNICIAN MANAGER -=-~ 



22/35 'l!1Jun1~m~n!i'l'l1 7 u.un 4 (u11.un-u.n'!l1) u.'!J1~-i1~ii1n L'!J'11J1~n:tl n1~L'l'l~ ii~11.1m- 10240 

1mfi'~,i 0-2187-0908, 081-6573909 1mlf17 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-AB 060/2563 

May 7, 2020 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

\l.1tJff3J~m fl'lEl-iR~ 1h::m\l.1.J917Lfl'llf1 30992/1611 o 

~11Jt'lfitl-l~\l, el1L1lEILLnt'l-i i-1Vi1m::tJt1-i 
., 

1J7 L1 nl, 1YI L 'll1 tl1 tJVi7-i 

April 27-30, 2020 

May 5, 2020 

Parameter Unit Method of Analysls 
27-28/04/2020 

qufl:: tltl-1713J (TSP) mg/m3 High-Volume Air 0.230 

24 Hours Average Sampler/Gravimetric 

qufl:: tltl-.l'IJ'U.1~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.082 

24 Hours Average Sampler/Gravimetric 

SAMPLING METHOD 

SAMPLING BY 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Resulf/ 
Standant1

' 

28-29/04/2020 29-30/04/2020 

0.221 0.223 0.330 

0.080 0.080 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

~ 
\- ,.\tam Co .• l_,<1 ~ -~ 

i( 

. 
Chomparechate Chantavebooo 

TECHNICIAN MANAGER 



22/35 •1!!rnn1~mvm1'111 7 LltJn 4 (U1'\.ltl'1Wl7'1!1 ) w111~-iT11ii1n 1'1Jt1U1~n:D n1~m~i1'1'11'\.lm 10240 

lmi~fi' 0-2187-0908, 081-6573909 hmn, 0-2187-0908 

ANALYSIS REPORT 

o A o ... Q,,o 

m1rnmh'I"'" El7LllElLLniil'1 ,J'1Vi1"'l:: tJEJ'1 
., 

TEST NO. 

REPORT DATE 

lab-AB 061/2563 

May 7, 2020 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u 1 L 1 mu1-u Vi-ua-i LHii.i LL.i-t (n ~llU7-UL°ll7 u1 t1'Vi1-t) 
' 

Parameter 

~'Uofl::DD-11111 (TSP) 

24 Hours Average 

~'Uofl::DD.J'll'U.1~H~n (PM-10) 

24 Hours Average 

April 27-30, 2020 

May 5, 2020 

Unit Method of Analysls 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

27-28/04/2020 

0.222 

0.081 

SAMPLING METHOD 

SAMPLING BY 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Result21 

Standant
1
' 

28-29/04/2020 29-30/04/2020 

0.226 0.227 0.330 

O.Q79 0.080 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



22/35 'l!!lUn;~L'Yl'l'm7'Y11 7 u.un 4 (U1\4Wl\4TI'll1 ) LL'IJ1~'1i1'1'1lJ1n L'IJflU1~n:il n;~L'Yl'l'UJ~1\4m 10240 

hmZvn{ 0-2187-0908, 081 -6573909 1mff11 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax r db(A)l 

TEST REPORT 

'l,l,l!JtU.1~911" f11"e),'.)~ii 1h::'t11Ul.J911"LL'l"ll~ 30992/16110 

L 'Vl0EJ,:J LL ii;ua91 ITT'V\ n1"1":IJ'lf\4il~'l,l,,J'l,l, q ., 

~i11rnne1"~u ehLnmLnfl" ,1,:Jv,1m::EJEJ,:J 

April 27-30, 2020 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

'IJ;L1'1W1'14L,J1tJ1tJ'Yi.:J 

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

27-28 UJWltJ\4 2563 28-29 Ll!WltJ\4 2563 

57.4 57.8 
57.2 57.6 
57.0 57.4 
56.8 57.2 
56.5 57.0 
56.0 56.8 
55.8 56.6 
55.4 56.4 
55.1 55.8 
54.9 55.4 
54.7 55.0 
54.5 54.8 
54.8 54.6 
55.0 55.1 
54.7 55.4 
55.0 55.1 
54.8 54.9 
55.1 55.4 
55.5 55.7 
55.8 56.0 
56.1 56.4 
56.4 56.7 
56.7 57.1 
57.0 57.6 
55.9 56.3 
92.2 92.6 

TEST NO. 

REPORT DATE 

Leq 1 hr [db(A)] 

29-30 Lll~1tJ'l4 2563 

58.0 
57.8 
57.6 
57.4 
57.2 
57.0 
56.8 
56.6 
56.0 
55.8 
55.6 
55.0 
54.8 
55.4 
55.6 
55.4 
55.1 
55.6 
55.9 
56.4 
56.6 
57.0 
57.5 
57.8 
56.5 
92.9 

Remark: 1. 11 IJ1Yi1f1'141::i1JLfftJ.:11flt1i11tJ U7::n1flflnL::m7lln11~.:ILL1fld'Ol!UVi.:l'l!1fi o.uutl 15 'l'UI. 2540 

2. 21 io.:1i.Jiiu1im1i1-:ii'l4ff1'14~1nti lJl'l flElWl!l'lLLflwn Ll'l,i'Yl::LUtJ\4 1-241 
;.J • " 

Noise 046/2563 

May 7, 2020 

Standardll 

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

-
-
-
-
-
-
-
-

70.0 
115.0 

.,,..-- ., \\- .nt~,bl ., '<t. 
(j . ~ 

.: 

.; ,!!? 

Chomparechate Chantaveboori • ~ 
;I l, .,: d :V,<:_.\ 

TECHNICIAN MANAGER ~ 11n.!'b"l1l 



Mining Environment Consultant Co., Ltd. 
""'.,,.1..: ~1 t, ti .,_. tfo.,_. 

1J "iltYI 3J "" Lt> 'Mi t"J "j el 'Mi L 3J 'Mi YI A el 'Mi 611 iHL YI 'Mi Gl ,n n ~ 
22/35 'l!!l1Jn1~L'Yl 'r'm7'111 7 LLIJn 4 (U11-111'1Wrl'111) LL'll1~~1'1'1il1n L'llfltrnn:il n1~L'Yl'r'l"'l'\11-lfl1 10240 

1mtl'r'1'1 0-2187-0908, 081-6573909 1mll'17 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

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

Lmax rdb(A)l 

TEST REPORT 

u1mn.1~il1 ~m:i"a-~ 1.h::muuil1rn'll~ 30992/1611 o 

LVliieJ,'JLL'l~UelilR1Vln'7'73J'Jl'ii.i'J~UUU 
• 'U 

April 27-30, 2020 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

U;L 1tu1flL'111tnU'r'lf ~ 

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

27-28 UJ~1U'l4 2563 28-29 UJ~1U'l4 2563 

56.3 56.6 
56.1 56.4 
55.9 56.1 
55.7 55.9 
55.4 55.6 
55.1 55.4 
54.8 55.1 
54.6 54.7 
54.4 54.5 
54.1 54.3 
53.8 54.1 
54.4 54.6 
54.6 54.8 
54.8 54.6 
54.5 54.8 
55.1 55.0 
54.7 54.8 
55.0 55.1 
54.8 54.9 
55.1 55.7 
56.0 56.1 
56.5 56.8 
56.8 57.1 
56.6 56.8 
55.3 55.5 
92.2 92.4 

TEST NO. 

REPORT DATE 

Leq 1 hr [db(A)] 

29-30 LIJW1U'l4 2563 

56.9 
57.1 
56.5 
56.1 
55.9 
55.6 
55.4 
55.0 
54.8 
54.5 
54.3 
54.8 
55.0 
54.8 
55.0 
55.5 
55.2 
55.0 
54.8 
56.0 
56.5 
56.9 
57.1 
56.7 
55.7 
92.6 

Remark: 1. 11 aJ1fl7f1\47::ilULffU~1fltJlt11tJ U7::n1flflfll,::nTTIJn17~~LL1flamJLL,,;~'!119i ,l1JtJ~ 15 Yl.fl. 2540 

2. 21 io~tlnu'1im1i,~i"H1'14'ii1nfl tJl'l flowil'ILLflwn Ll'liJfl::Luu\4 1-241 
lw ' ~ 

Noise 04 7 /2563 

May?, 2020 

Standardl/ 

-
-
-
-
-
-
-
-
-

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

70.0 
115.0 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd . 
.._.,_.1..: ~'1 t, ~ .,_. ~o a., 

1J"';iti-fl a.JU'1 LelU t'J"';ielULaJUfl ~ elU61i'ilHL VIUGI ;nn61 
22/35 'lf!l!m;~LYl','m7'1'l1 7 u.un 4 (U1UH1Wl7'1l1) U.'IJ1~-i11unn L'llfl1J1~n:tl n1~LYl','l1J'\11Ufl7 10240 

1mfi'','l,f 0-2181-0908, 081-6573909 1mH11 0-2181-0908 

TEST REPORT 

u1mn.1~~7 fl7Eh1t,'~ 1h::muu~7rn'll~ 30992/16110 

L 'VI ijEl.J LL 7~'\.l,El~ ITT'VI n773J'Jl'il~~UUU . " 

TEST NO. 

REPORT DATE 

MEASURED DATE 

MEASURED INSTRUMENT 

April 27-30, 2020 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Interval Time 
1J;L1t'IW1'UWIUl•mruttLLfl'1 (nillJ'U1'UL1l1tJ1V~f'1) 

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

Noise 048/2563 

May 7, 2020 

Standardl/ 

27-28 UJ1;1tJ'U. 2563 28-29 UJ1;1tJ'U. 2563 29-30 UJ1;1tl'U. 2563 

10:00 a.m - 11 :00 a .m 57.2 57.6 57.4 -
11:00 a.m - 12:00 p .m 56.9 57.4 57.2 -
12:00 p.m- 01:00 p.m 56.7 57.0 56.8 -
01:00 p.m- 02:00 p.m 55.5 55.7 55.9 -
02:00 p.m - 03:00 p .m 55.0 55.5 55.7 -
03:00 p.m - 04:00 p .m 54.7 55.1 55.4 -
04:00 p.m - 05:00p.m 54.5 54.8 55.0 -
05:00 p.m - 06:00 p.m 54.1 54.5 54.7 -
06:00 p.m - 07:00 p.m 55.5 55.1 54.9 -
07:00 p.m - 08:00 p.m 54.2 54.8 54.6 -
08:00 p.m - 09:00 p.m 55.7 55.5 55.0 -
09:00 p.m - 10:00 p.m 54.9 55.1 54.8 -
10:00 p.m- 11:00 p.m 54.1 54.6 54.0 -
11 :00 p.m - 00:00 a.m 52.8 53.7 53.5 -
00:00 a .m - 01 :00 a .m 51.6 52.4 52.8 -
01:00 a .m - 02:00 a.m 55.5 55.8 55.6 -
02:00 a.m - 03:00 a.m 54.8 55.1 55.4 -
03:00 a.m - 04:00 a.m 54.5 54.8 55.0 -
04:00 a.m - 05:00 a.m 54.1 54.5 54.1 -
05:00 a.m - 06:00 a.m 55.5 56.1 55.9 -
06:00 a.m - 07:00 a.m 55.8 56.6 55.8 -
07:00 a.m- 08:00 a.m 56.8 57.0 56.6 -
08:00 a.m - 09:00 a.m 57.4 57.6 58.0 -
09:00 a.m - 10:00 a.m 57.6 57.8 57.6 -
24 Hours Measured21 55.4 55.8 55.7 70.0 

Lmax [db(A)] 91.7 92.0 91.8 115.0 

Remark: 1. " .,.,.,,,,.;u,Ru.l.u.i'1l,J """'""""nnuni>i.,, • .r,u,\\,1t10 .,;u~ 15 •·•· 2540 1, ,. C' ••• ~ w 
. ~ . 2 21 ie1-:11.Jlju'im1i1.Jil.l.ff1'U,~1f)fl l.Jt'l flel'Wl!t'lLLi!'U,o/1 Lt'l"ll't'l::Ltiv-u. 1 -241 (; .· ~ . ' ~ 

/1.. A a-)~ ) 

. rw..!.':.:r .. .. .... ............ ... - :-r ,, :,, 

Chomparechate Chanta e~oon • • ~ 
/. .: " ~ 

TECHNICIAN MANAGER ' ,i1~u'~ 



Mining Environment Consultant Co., Ltd. 
A"-"1~ ~"J i-' t{ "-" tfo "-" 

'i.J'j~YI 3J¾'1 Lel¾t'l'je)¾L3J¾YI ~el¾611iHLYl¾GI ~nnlP'l 
22/35 'l!Ot1n 1~mv-m1'1'l1 7 LLtJn 4 (U1\lfl1Wl1'!11) LL'IJ1~,.;-1'111l1n L'IJfl'U1~ n:il n1~L'YlYUJ'\11\l,fl7 10240 

1mti~11 0-2187-0908, 081-6573909 lnnni- 0-2 187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

Ult.JtUJ~il'l mehlff9i 1.h::m'IUJ'1'lL~"1Ji1 30992/16110 

L 'Vlila--1 LL 7~'1,teJ'1 ITT'VI mi3J"li\4~~'\,ttlU 
~ .. 

ADDRESS 
., 

LOCATION u i nm1i'IL"ll1tJ1tJ~i--1 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

April 27, 2020 

17.00 '\,t, 

MiniMate DS-077 

PEAK PARTICLE VELOCITY (mm/sec) 11 

PEAK DISPLACEMENT (mm) 11 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

TRANSVERSE11 

-
< 0.254 

-

VERTICAL11 

-
< 0.254 

-
-
-
-

0.254 

Vibration 009/2563 

May 7, 2020 

LONGITUDINAL 11 

-
< 0.254 

-

~ o ... .d I Q.t a.!, d d " .ct ,~ I 

(L13J'Y11n111JU'Ylfifl11::~Um13JffU.ff::L'YleJUL3JeJm13JL'l1el~fl1fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1i1'1LLil 0.254 mm/s) 

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

• Chomparechate Chantaveboon~ ,, . • • .. " ~ .... 
TECHNICIAN MANAGER ~ lfl.1,1•~1> 



Mining Environment Consultant Co., Ltd. 
"'""'1.,: ~'1 t, d' a., d'oa.., 

'lJ "itf fl 3J "" L el \.4, L'l "i el \.4, L3J \.4, fl A el \.4,61HUL fl 't-4,(p) ';)1 n ~ 
22135 'llmm1~mvm'i'l'l1 7 mm 4 (U7'11Wl'IITI'117 ) u,n~~1mnn LiJ911.J1~n:tl n1~Lt1YUJ'll7'11117 10240 

1mti'Vi~ 0-2187-0908, 081-6573909 1mff17 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

'\.l.1EHUJ~m m£h1R~ 1.h::muuwi1L~"JJ~ 30992/16110 

L'V\~Eh1LL7~'\.l.EJWIITT'V\n773J"Jlil.'1~'\.l.1.J'\.l. 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

. .. 
~1u~na.;i~'\.l. Ei1LnmLn~.;i i'.;iV11m::1rn.;i 

u 1L 1 nuf1'\.l.L "JJ1 u1 u~{.;i (Yif'lwi::1wiln Luu.;i Li) 
April 27, 2020 

17.00 '\.l.. 

MiniMate DS-077 

TRANSVERSE11 

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

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

AIR PRESSURE dB{L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

VERTICAL11 

-
< 0.254 

-
-
-

-
0.254 

Vibration 010/2563 

May 7, 2020 

LONGITUDINAL 11 

-
< 0.254 

-

.i::: 0 11, .:9: , cv o.!, di .d ft:/ a , ~ , 
{L73J't11n17'1J'\.l.'Y1Ml17::'1'1Jm13Jff'\.l.ff::L'Yltl'\.l.L3JEJm13JL71El't111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1il.;!LLWI 0.254 mm/s) 

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

TECHNICIAN MANAGER 



22/35 '!!!l!Jn;~L'1'i'm~'l'17 7 Lltm 4 (U7\4Wl\4TI'l!7 ) Ll'IJ1~~1mnn L'IJflU7~n:il n1~L'1'1'i1J~7\4fl'l 10240 

1mi'l'ifi' 0-2187-0908, 081-6573909 LmR11 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

CUSTOMER NAME 

PROJECT 

A A ti .... ..I 
u1mn1,im fl7Eh11.Hl 7::'Y11'1-l.1J~7Lt'l"ll'Yl 30992/16110 

L'Vli'.iEl,'.ILL7~'1-l.El~ITT'Vln773J'lJ'U~~'"tl'" . ~ 

ADDRESS 
., 

LOCATION u i L 1 mu1uL "111 r.n uvii,:i 
MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

April 27, 2020 

17.00 '"· 

MiniMate DS-077 

PEAK PARTICLE VELOCITY (mm/sec) 11 

PEAK DISPLACEMENT (mm) 11 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

TRANSVERSE11 

43 

0.252 

0.00051 

VERTICAL11 

25 

0.633 

0.00382 

0.681 

100.0 

VERTICAL 

0.254 

Vibration 011 /2563 

May 7, 2020 

LONGITUDINAL 11 

18 

0.443 

0.00277 

(L~3J~1n171JWnnfi11::im1113Jiu~::LriEluLdElm13JLi1El\¼111fl (PEAK PARTICLE VELOCITY, PPV) iifi1£,:,LL~ 0.254 mm/s) 

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



22/35 'l!Oun1~mvm1'l'n 7 uun 4 (U1Uff1Wl7'!11) 11'1J1~-.i11'1~nn L'l!fltrn n:il n1~mv-11J1'11u m 10240 

L\'111-lYfti' 0-2187-0908, 081-6573909 L\'11ITT7 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

U1tJfUJ~"17 '11El•rn~ tJ1::'Yl1UlJ"17LL'l'JJ~ 30992/16110 

'i'11ut-1na--1~u e51L11mLnt-1--1 i--1wflfl1::va--1 

:- • I tl ., .l A U1u7:: 11J1UIHbtlnnEJ'1"1U 

TEST NO. 

REPORT DATE 

May 5, 2020 

May 8 - 11 , 2020 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Resulr1 

- Electro metric 7.9 

NTU Nephelometric <0.01 

mg/L GF/C & Drying 103 ° C ND 

mg/L GF/C & Drying 103 ° C 72 

mg/L CaC03 EDTA <2 

mg/L S04 Turbidimetirc 35.5 

mg/L Fe Phenanthroline 0.024 

mg/L Pb AA-Direct 0.010 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

Lab-W 036/2563 

May 14, 2020 

May 5, 2020 

8:00 AM 

Clear 

Standard11 

5.0-9.0 

-
-
-
-

-
-

:So.05 

:So.005 

:So.G1 

Remark: 11 m"17!1U~mmv-ni1~1~u (tl1::L11'r1~ 3) tl1::m~f1m::m13-1m1~--1LL1lflimJLLV:--1,i1~ uuu~ 8 lU. 2537 

21 iEJ'1U~1J°1in17 1J1lf'r1 Lau111EJULij'lU'l LLEJU~ LLL-11JEJ71"1El~ ,J1fl"1 Lt-l'JJ'r1::Lifou 1-029 

ND : Not Detectable 



.~ 

.; 

Mining Environment Consultant Co., Ltd. 
'l.J~i;-'t1 la..Jti" to'"lTin"Lar"ff An"i,uLt1"Gi' ~,n~ 
22/35 '!foun1~L'l'l'l'm1'1'11 7 L4Un 4 (U1"4WlWl1'1!1) L1'1J1~-i1~inn L'llfl1J1~n:i'.I n1~mvoJ~1"m 10240 

1mi'Vln 0-2187-0908, 081-6573909 1mtn7 0-2 187-0908 

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 

\41tltnl~~,- fl7El-3ff~ 1h::muu~1u,i~ 30992/16110 

~11.JL'lnEl-3~\4 B1L11ElLLnL'l-3 i'-3wi'm:: £JEl-3 

ii11.li-::1.l1tl'1UL'iJ1[J1[JVl-3 

TEST NO. 

REPORT DATE 

May 5, 2020 

May 8 - 11 , 2020 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electrometric 8.1 

NTU Nephelometric 7.66 

mg/L GF/C & Drying 103 ° C 4.0 

mg/L GF/C & Drying 103 ° C 116 

mg/L CaCO3 EDTA 28 

mg/L SO4 Turbidimelirc 1.22 

mg/L Fe Phenanthroline 0.151 

mg/L Pb AA-Direct 0.008 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.010 

Lab-W 037/2563 

May 14, 2020 

May 5, 2020 

8:30 AM 

Clear 

Standard11 

5.0-9.0 

-

-
-
-
-
-

'.S().05 

:S0.005 

:SO.D1 

Remark: 
I . ;' • '"' . 1 ..I . 1 ..: ., ' • .., ..I 1 m~7~7\4flnl.111Vll\1r-l1~'U, (u7:: L11'Yl'Yl 3) u7::n7flflnl.::n773Jn77ff-3LL1~L'lEl3JLL'Vl-3'117~ Ul.Jl.J'Yl 8 fl .fl . 2537 ... . 

21 iEJ-31.lfju1imi- ui ,;''Yl Lou11i-EJuL~urf LLEJui LLL'll.JEl77~El~ -;i1ri~ LL'l'il'Yl ::LUtJ"U. 1-029 

"7 • 
Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""'1.,: l,;'"1 g.; ft ""' fto'"-' 

u ,-1n1 aJ "" rn" t ·n el" LaJ wn ¥l el 'M>6lf iHL n 'M>(pl \°11 n ~ 
22/35 'll!l!Jn';~l'YIV-m7'1'11 7 mm 4 (U1tlff'lWl1'1l1 } LL'IJ'l~-i-im.nn L'!l<111.J1~n:i1 n1~L'Yl'.-UJ1,11um 10240 

1miYi-n 0-2187-0908, 081 -6573909 1mff17 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

'U.1!.HUJ~~,. fl7Eh'laGi 1.h::mu1J~7Lfl'JJ~ 30992/16110 

G111JflnEJ.JGi'U. 01L11ElLLnfl.J i'.JV.1~17::!Jfl.J 

f1flel.J"'JJ'W71Wlh-.lrifl'U.1Viflthu1na\{umm-.1m7 • 

TEST NO. 

REPORT DATE 

May 5, 2020 

May 8 - 11, 2020 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electro metric 7.7 

NTU Nephelometric 0.63 

mg/L GF/C & Drying 103 ° C 1.6 

mg/L GF/C & Drying 103 ° C 232 

mg/L CaC03 EDTA 80 

mg/L S04 Turbidimetirc 18.9 

mg/L Fe Phenanthroline 0.019 

mg/L Pb AA-Direct 0.008 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride 0.003 

Lab-W 038/2563 

May 14, 2020 

May 5, 2020 

9:00 AM 

Clear 

Standard11 

5.0-9.0 

-
-

-
-
-
-

:9).05 

:9).005 

:9).01 

Remark: 1' 3J1~7;i1Uf1m11Tv•nt1i'.hGiu (1.h::L11'Yl~ 3) th::mv'lfim::m1:1m11~.JLL1~iB3JLLV:-.1'l!1Gi uuu~ 8 w.v'I. 2537 .. . 
21 iB.Jtliju1Jm,- 1J1 i;'Yl LDU117El'U.Lajufi' LLEl'U.~ LLL'llJEl71~El~ ,111191 Lfl'JJ'Yl::dfou 1-029 sultan, Cn 

Chomparechate Chantave~ QQ, .. li,'1\l • 

TECHNICIAN MANAGER 



22/35 'l!!l!ln;~Lt1Vin7'1'17 7 LL!Jn 4 (U7'.l.H1Wl1'll7} U'IJ1~'111'111!7n L'llfltrnn:il n1~Lt1Yil.J'll7'.l.m 10240 

1miYi,i' 0-2 187-0908, 081 -6573909 1mll'77 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

u1t1a-3J~m m1hrn~ th::m,.u1,rm1'1J~ 30992/1 6110 

~1trnmi,1~u 1l1L11mLna,1 i,1wf~1::m1,1 

fla 1h'la-'JJ1-w11u,h,1~i,11~i:i~1utn~vfuffim,1m1 • 

TEST NO. 

REPORT DATE 

May 5, 2020 

May 8 - 11 , 2020 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electro metric 7.5 

NTU Nephelometric 6.57 

mg/L GF/C & Drying 103 ° C 2.0 

mg/L GF/C & Drying 103 ° C 94 

mg/L CaCO3 EDTA 10 

mg/L SO4 Turbidimetirc 40.2 

mg/L Fe Phenanthroline 0.338 

mg/L Pb AA-Direct 0.007 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

Lab-W 040/2563 

May 14, 2020 

May 5, 2020 

9:30 AM 

Clear 

Standard1
' 

5.0-9.0 

-
-
-

-

-
-

3).05 

3).005 

3).01 

Remark: 11 ll1'17si1Uflmm-wit1~1~u (1h::Lf1'Yl~ 3) 1h::mf'lflm::m13-1m1~,1Ln~~eJ3JLL~'1'l!1~ o.uu~ 8 Yi .fl . 2537 ... . 
21 io,1iJfju1\m1 1J1~'Yl L0U117ElUL3i'UYJ LLeJUi LLa1JEl71'1El~ ,hn~ La'JJ'Yl::Liir.Ju 1-029 

., ' Chomparechate Chantav§ boon ~,;,,.: 
TECHNICIAN MANAG R' 



Mining Environment Consultant Co., Ltd. 
1J1~YI laJ~\I ii"11'H)"L3J"'n ~e1"61TauY1"Gl ;hn~ 
22/35 'l!mm1~L'l'lvm'i'l'l1 7 mm 4 (U1\IW"l\lTI'l!1) LL'lJ'W.i,~inn L'lJ'1trnn:tl n1~mvrnm-.im 10240 

'tmi'r'll'f 0-2181-0008, 081 -6573000 'tmtl"l1 0-2181-0008 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 041 /2563 

May 14, 2020 

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 

-u.1 mn1~<;1,- mu,rn&i 1.h::mwu<ili-L~'ll~ 30992/1611 o 

~hu~nu-.l&i-u. £i1L11mLn~,1 ,1,1V11~i-::uu-.l 

May 5, 2020 

May 8 - 11 , 2020 

Grab 

Unit Method of Analysis 

- Electro metric 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L GF/C & Drying 103 ° C 

mg/L CaC03 EDTA 

mg/L S04 Turbidimetirc 

mg/L Fe Phenanthroline 

mg/L Pb AA-Direct 

mg/L Cd AA-Direct 

mg/L As AA-Hydride 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result31 Standard11 

7.9 7.0-8.5 

0.84 5 

ND -
116 ~ 

60 900 
6.03 :S200 

<0.005 :SQ.50 

0.008 'iiu,1'tlJiiL~u 

<0.001 'iiu..:i'tl-liiL~u 

0.005 'i1El-.lLlJ£iL~!J 

May 5, 2020 

10:00A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-

::;1,200 

:S500 
:S250 

:S 1.0 

:So.05 

:So.01 

'.SQ.05 

Remark: 
_;- .I'! " Al ti ~ .l ' . .l 1' m<ili-s11-u.mll,/11Yh-1o11J1~1~m'llm m1 i-::mflm::Yli-1-.lu~,n'Vlmi-11 0.1J1J't'l 12 w.fl . 2542 (Lnrn<nm'Vl-u.~m'Vlm::~11) 

a • ' 

21 3J1<il1"si1'U.fln1,117Wil11J1~1~m'l!1J11m1 tli-::mflm::m1-.lu<il~1'Vlm1"1l \l1J1Jyj 12 W.fl . 2542 (Lnrn•tfo-u.1~11~-.l~<il) 
"' 11 Cl ll 'U Cl 

31 iu-.ltlfju1imi- u1,;''t'l L5-u.'t1i-u-u.L~-u.,i' u.uw/ LL~1Ju1"7<ilu~ ~1n~ L~'ll't'l::Lifo-u. 1-029 
co ,,.11!....i,r Co l . i .) 

I 

Chomparechate Chantaveboon · ., • _,~•s-/ 
~~ TECHNICIAN MANAGER 
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------------------MINING ENVIRONMENT CONSULTANT CO., LTD --------

flllQ~tJ 1 i1fo:i flllQ~tJ 8 i1fo:i flllQ~tJ 24 i1fo:i flllilatJ 1 l~tl~ flllQ~tJ 1 iJ * 
mg/m

3 
ppm mg/m

3 
ppm mg/ml ppm µg/ml ppm mg/ml ppm 

Carbon Monoxide (CO) 34.2 

Nitrogen Dioxide (NOJ 

Sulfur Dioxide (SO,) 

Total Suspended 

Particulates (TSP) 

Particulate Matter 

< 10 microns (PM-10) 

Ozone (03) 

Lead (Pb) 

0.32 

0.78 

0.20 

30 

0.17 

0.30 

0.10 

10.26 9 

0.30 0.12 

0.33 

0.12 

1.5 

: 1h~mfff1tu~mn1rm-#.:un~nieJ1Jui-i~'b'1~ ~'IJ'tl~ 24 Vi.ff. 2547 

: * ~,m;m':i'IJ7f1tu~ 

0.10 

0.10 

0.05 

Non-Dispersive 

Infrared Detection 

- Chemiluminescence 

0.04 Pararosaniline 

Gravimetric-High 

Volume 

Gravimetric-High 

Volume 

Chemiluminescence 

Atomic Absorption 

Spectrometer 

t..-------------------------"",.------------------------..1 



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

.., .. .., 
-a~~'I.Jlfftl-:1 I dB(A)) vl'\l'UYl"a1il1vl 

I. 'I~irnfffl-:i~.:rq~ (Lm.,) < 115 

2. 'I~irnifo-:im~fl 24 ~1 llN (Leq·24 hrs.) < 70 

(Maximum Sound Level, Lmax) 

l11Lfl'W 70 L~'liL'l.Hl(Lel) 

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

(Equivalent Sound Level, L
0
q. 8 hrs.) 



.---------MINING ENVIRONMENT C9NSULTANT CO.,LTD. ---------. 

.. "' .., .. "' .., 
fl'lltl\l fl11t1111'1lll.:18~il1fl 011'11ilvl fl'Jltltl fl11t1111'1l8.:lll~illfl fl11'11ilvl 
,. d 

cila~1i.1~1~a1invh (ijaii1i.1~1) ,. d 
ciiaa1i.1m~a11nn) (ijaii1i.1~1) (UJ1~eil) (UJ1~"1f) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0:20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ~40 50.8 0.20 



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

• w 

dB psi 
...... 

fli:lfl 1Zl1 Ul'I lfWI 'I.I'll 

180 3.0 1i;i,.:r'1'hufftJ'l1ltJ 

170 0.95 tm:11mhu1,ny11,in 

160 0.30 

150 0.095 f1'J':: 11 fll I ~f11Jl.:J riTl,l 

140 0.030 fi, ~ -:i f!i;J~ ir,,! n fl''ll 11 wi II n ::m, 111.l n ti 11 n fl 111 fl n 11vi,-:11u 'lltl -:ill,:: L 'Vlt'fff'11i' Jtl 111 l n 1 

(Occupation Safety & Health Administration : U.S. Department of Labor) f.lt11Jfo 'l~ 
(OSHA. Maximum For Impulsive Sound) 

140 0.030 fi,~ -:i "{Yl~fflU flflll 1'11jjtl.:Jll1'1Jtl--lill::l'Vlf1ff'11l Jtl11Jlf11tJtl1JltJ 'l~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~1lnt1Y1tivfi1MuY1 IY1Vtl7Uflfllll'11jjt1~11i '1Jt1--lth::1'VltYff'11lJt111Jlf11 (USBM. TRP. 

78 Safe Level) 

120 0.003 fi,~ 1i 1ni11..r11flT1;11ilu 'eiu ~,w111fl lAfl'W~t11i1 t1-:i1ilumnu l'W'l 

120 0.003 fi,~ ii fl 'l~fo fl,,! e1 -:i1~ f.l'W 1rn::fi1 ~ -:i "{~~ th,! fl "{'1J111vma::m111il ae1~ti v,i, flfll l 

vi1-:i1u 'IJt1-:iil,::1'Vlffff'11i'Jt1111;mf.le111i'tJ i$\''1 um,vimu~e11ile1-:ifi'u 15 u ,ii (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 fi 1 ~ -:i ~~ ~ ih ,! fl 'It'll 111Vi II a:: m1111J a ti~ it v 111 fl fl 7 l vi 1-:i 1u 'llti nh:: 1 'VI ffff'11 i' J'el ,11; fl, 

f.161Ji'tJI~ 1urmn1-:i1u~e11ile1-:i 8i111J-:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

~in : 1t1flmnh::fle11Jm,i111Ju1 2541 "1J1~,m,'!'.lt1-:iti'u~mm::'Vlrni1flm11i1~Q'I::1ii~'lu-:i1umjje1-:i11foa::1ttjj'el-:i11u 

1u1.h::mtYl'Vlf.l" flt1-:im1miie1-:i111 flrnV1i'vw1m1i'J'tU 



I. 

2. 

3. 

4. 

5. 

C. 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

if niiuun::Hr (Colour, Odour 

and Taste) 

~llll11,!ii (T~!npcraturc) 

.. ' fl 11u11Ju n-s~ua::~n~ 

fHlf'lcrtt\J?1::a10 (DO)ll 

uhifi (BOD) 

1111t'IYi11onrju lt1iiritlf uif ~11 u1o1 

(Tota l Col:form Bacteria) 

lt1Jt'ln11vnrj1JVlflcJn lflnnaf1J 

(Fecal Ccliform Bacteria) 

11J1~m1 (N01) iu·wJ1v 

1u1flmti 

I UtliJ l1J1iiau (NH,)hnnhv 

I lu 1llll1\JU 

1 YllJtH'I (Phenols) 

\1cl~1191~ (Cu) 

uninn (Ni) 

ll1Hf)1Ui'f (Mn) 

irn::if (Zn) 

llt'llllliiVlJ (Cd) 

(Cr Hcxavalcnt) 

,di, (Pb) 

1.bel1l1HUJ91 (Total Hg) 

rr1rn~ (As) 

1~tJ11lJY1 (Cyanide) 

tiuiiu91111'1'17 ~ii (Radioactivity) 

- flll~lfll8?1,-l1 

- ti1i'~tflt!'l1 

rrmi1ff91l'NYUrt::fft1'l'Y'Ui\nii 

. ... ... 
iflvtlgnifJWfllvt1hluu11ii~,h~~~u 

P20 

P80 

P80 

P80 

· 1nho 

0 

C 

11n1n. 

" -" 161J.'l'l.18\IJ 

IOOlJl'I . 

imJa. 

l'Uftlft61l?l/?1 . 

1Jfll!I. 

I 

1.h::um 

ti 

li 

t 

ti 

11 

ti 

ti 

11 

ti 

ti 

Ii 

ti 

ti 

1i 

ti 

1i 

Ji 

mwcnti111u.i~-1q~,, ,inmmni-1th::uin 

t1w11nni1~n11n11H'\h::lavl1 11 

2 3 

z' li' 

li' 

5.0-9.0 5.0-9.0 

~6.0 ~4.0 

J-1.5 1-2.0 

)I- 5,000 :;. 20,000 

J, 1,000 

5.0 

0.5 

0.005 

0.1 

0.1 

1.0 

1.0 

0 .005 • 

0.05 •• 

0.05 

0.05 

0.002 

0.01 

0 .005 

0.1 

1.0 

1>4,000 

5.0 

0.5 

0.005 

0.1 

0.l 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0.05 

0.002 

0.01 

0.005 

0 .1 

1.0 

4 

li' 

5.0-9.0 

~2.0 

1>4.0 

5.0 

0.5 

0 .005 

0.1 

0.1 

1.0 

1.0 

0 .005 • 

0.05 •• 

0.05 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0 .05 0 .005 0.005 

5 

!'l<'lel\ni~111Jfl (Total I . I 
iLI __ _j__o_r::..ga_noc_h_lo_n_·n_c_P_c_st_ic_ia_·cs_) __ ._.1 ___ _.l'--____ _._ ____ l _______ .._I ___ ...... .__ __ ~11 



I 
I 

.;,~11 

23 . 

24. 

25. 

26. 

27. 

28 . 

I 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

u1mimtJWllll'CJ1l1-un11:i~~1~1Au (~e) 

UlQl~nl't1llA-q.iqfl
31 flllm111ru'nh::U1'1f1Glfl1''11h 
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MINING ENVIRONMENT CONSUL TANT CO.,L TD. 
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MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

n (Colour) 

rn1u-J1J (Turtidity) 

filfl1llJl\'.J1JmR-~l~ (pH) 

1l1an (Fe) 

um1iirr (Mr.) 

l'l0~IIR~ (Cu) 

ii'~n::n (Zn) 

inrrlP1(SO.) 

m,ohi'i' (CI) 

l'l~!HJlli'l (F) 

I 
hliPllfl (NO ) 
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15 

20 
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1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 
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0.05 

0. 1 
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0.001 

0.01 
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- Total Suspended Particulates 

- PM-10 

- Leq. 24 hr 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

,-=tr, J : 
fl11\ll1'Jil'Jlfl11::'11fltllill'Vl'Ul 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Total Iron 

5. Sulfate 

6. Lead 

7. Cadmium 

8. Arsenic 

"' "' "' 'II 01fl 18-UHl 

- High Volume Air Sampler & Blower - Electronic Balance S/N.14245322 

- No. 11, 11 

- No. 22, 22 

- No. 33, 33 

- High Volume PM-10 Air Sampler & Blower - Electronic Balance SIN.14245322 

- No. 3, 3 

- No. 5, 5 

- No. 24, 24 

- Sound Level Meter SIN 090146 

- Sound Level Meter SIN 090177 

- Sound Level Meter SIN 090152 

- lnstantel Model MiniMate DS-077 SIN 

5280,5439,5279 

- pH Meter SIN JC00085 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493.06 I 3 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493.0613 

- Spectrophotometer SIN 752Sl2006 

- Spectrophotometer SIN 752Sl2006 

- Atomic Absorption Spectrophotometer 

S/N. 8516 

- Atomic Absorption Spectrophotometer 

SIN.8516 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

REPORT: MM_N7: NAYSOMJIT KHRXNGSATI/2020/APR/CAL.OOC 



AIR POLLUTION MONITORING EQUIPMENT . 

TISCH ENYIROMENTAL, INC, 
145 SOUTH MIAMI AVE. 
VIL.LAG! .Of CL!YES, OK.45002 
513M7,9000 
877.263.7610 TOLL FREE 
513.467,9009 FAX 
WWW,TISCH•ENV .COM 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Date - Jul 26, 2017 Rootsmeter S/N 
Op·erator Tisch Orifice I . D. -

9833620 
1413 

Ta (K) -
Pa (mm) -

298 
748.03 

====================--=====•a:======= . -===-== . =====================-======:::= 
PLATE VOLUME 

OR START 
Run# (m3). 

-------- ---------
1 NA 
2 NA. 
3 NA 
4 NA 
5 NA 

(x axis) 
Vstd Qstd 

-------- ---------
0.9800 0.6945 
0.9760 0.9809 
0. 9738 1.0966 
0. 9728 1.1512 
0.9675 l.3881 

Qstd slope (m) = 
intercept (b) 
coefficient (r) = 

METER 
VOLUME D.IFF DI.FF DIFF 

STOP VOL!JME TIME Hg 
(m3) (m3} (min) (mm) 

----------- --------- --------- ---------
NA 1.00 1.4110 3.2 
NA 1.00 0.9950 6.3 
NA 1.00 0.8880 7.9 
NA 1.00 0.8450 8.7 
NA 1,00 0.6970 . 12.7 

DATA TABULATION 

(y axis) 

-----------
1.4030 
1.9842 
2.2184 

· 2.3267 
2.8061 

2.02255 
-0.00092 
l. 00000 

---------
(x axis) 

Va Qa 
--------- ---------

0.9957 0.7057 
0.9916 0.9966 
0.9893 1.1141 
0.9883 1.1696 
0.9830 1. 4103 

Qa slope (m) = 
intercept (b) = 
coefficient (r) = 

ORFICE 
DIFF 

H20 
(in.) 

---------
2.00 
4.00 
5.00 
5.50 
8.00 

(y axis} 

----------
0.8926 
1. 2623 
1.4113 
1.4802 
1. 7852 

1. 26649 
-0.00058 
l.00000 

y axis= SQRT[H2O(Pa/760) (298/Ta)] y axis= SQRT[H2O(Ta/Pa)] 

CALCULATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg} /760] (298/Ta} 
Qstd = Vstd/Time 1 

Va= Diff Vol [(Pa-Diff Hg)/Pa] 
Qa = Va/Time 

For subsequent flow rate calculations: 

Qstd = 1/m{ [SQRT(H2O{Pa/760) {298/Ta))] - b} 
Qa = 1/m{{SQRT H2O(Ta/Pa))- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENVIROMENTA'-t INC, 
145 SOUTH MIAMI AVE. 
VII.UGE Of' CLEVES, OH 45002 
513.467.9000 
877.263.7«510 TOLL FREE 
513.467.9009 FAX 
WWW.TtSCH·ENV.COM 

5 .0 TT'M'TTT"rTT'l'.,.,.,.,"TTT1.,.,.,..T1Tl'TTT'rTTTnTT.,.,.,.,"TTT1rTTTT'TTTTTT1"TTMl'MTTTTT.,.,.,.,'Tn'rTTTTTTT.,.,.,.,'Tn'l'TT'l'TTT"r'TTIT 40 

3.0 24 

0 
N 
:%: 

2.5 20§. 
:%: 
tlJ = Cl 
'ti 

2.0 16 

1.5 -W-l-~-W-l--~-l-l-l-l~l+H-H+l+H-H+H,!4tttlrt-l+l+H++til+ttVflrt-l+tttttttll+tttttlttttttttttllitttttltttt 12 

1 .0 +1-+l®~l-ml+l+H#-H+!-H+!++H+H:l-l'ftlltttlltttH-ttH-ttH-ttttttifflltttltttlttHttHltttllttttttttttt 8 

o.s +1-+l~l-ml+l+l+l+HH-H+!++H+l+lltttlltttlltttl~ltttHttl+ttttttttttt+HttHttHttHlttttttttttttttt 4 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rate (m3/mln) 

j......_astd --.-aa --QstdvsdeltaH.! 

• y-axis equations: 
Qstd series: 

Qa series:· . .J(t:. H (T a / P a)) 



CAL 
Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhaprachasan 3 Rd. , Bangpood, Pakkred, Nonthaburi lll20 

NSC-TISI-TIS17025 
CALIBRATION 0030 Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech_cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibrated by : 

Calibration Method 

Certificate of Calibration 

60-200157-1 

Special Lab Envi and Consultant Co. , Lid. 

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120 

Electronic Balance 

Manufacturer 

Serial No. 

Capacity : 

AND 

14245322 

210 g 

Model GR -200 

Resolution : 0.000 I g 

On site calibration was cati-ied out at the Laboratory , 

Special Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 20 17 

18 May 2017 

Akaradath Thippichai 

(28 .5to28.7) '' C 

46.5 to49.7) % 

101 1.0 mbar 

Page 1 of 2 

Ln-house method CAL-M200 I based on UKAS Publication ref: LA B 14 

Edition 5, July 2015 

Reference Standard Instruments : This cer1itica1ion is traceable to the International System of Units 

Standard Weights 

E26 1-E2624 

Cer1. No, 

(02162446 

Due Date 

16 Nov 2017 

The Uncertainties are for a confidence probability or approximately 95% 

Traceability 

National I nstituLe or Metro logy (Thai land), (N I MT) 

Approved by : 

( Surnchai. Prnmthong) 

Technical Manager 

This ceriticate may. not be reproduced other than in full excep,t with the prior wrillen approval of the Calibratech Co.,Ltd. 
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CAL 
Calibratech Co.,Ltd. 
7/ 106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com 

Certificate of Calibration 

Certificate No. : 60-200157-1 Page 2 of 2 

Result of Calibration : Witho.ut Adjustmen1 

UUC Condition As-Received : Good 

Depanure or indication fro m nominal value 

Nominal Value Correction Uncertainly 

(g) (g) ( ± g) 

0.001 0.0000 0.00011 

0.01 0.0000 0.00011 

0. 1 0.0000 0.000 11 

0.5 -0 .000 1 0.000 11 

2 0.0000 0.0001 2 

5 0.0000 0.000 12 

IO 0.0001 0.000 12 

50 0.0005 0.00015 

100 0.0011 0.00022 

200 0.0022 0.00039 

This reported uncertainty of measuremenl was based on a standard uncertainty muliplied by a coverage !actor k = 2. 11 , 

providing a level of confidence of approximately 95% 

Eccentric error 

Repea1ability 

ira........ Q3 _ 

~ --

Load test : 

A B 

50 g 

C D E 

-0 0002 0.000 I 0.0004 0 0000 0.0000 

Load test 

Stdev. 

200 

0.00005 

g 

g 

- oOo -

g 0 



i1'1iiuh"~h«~ u~ ~owi~LLil"n Blue Consultant Limited Partnership 
q cu 

32/751 riuutl1:::".l51€l't1i'I LL"ll1'1'Y1'1fl1 L"ll~'Yl-:lfl1 n1'1L'YIY-l'1 10140 
q q q q q q 

1 'Yl1.o-2s73-6045-6 1 Y11~11 o-2873-6046 

ia'1tlflu1im1iLfl11:::iLan".l5uL~"ll~1-2411ua'tt1J1~L~"ll~an.0318/(1) 10958 ~'11U~ 21 n1niJ1mJ 2560 
- -

Instrument : Sound Level Meter 

Date of Calibrate : January 10, 2020 

Calibrator : Sound Calibrator 

CALIBRATION REPORT 

Manufacturer: ACO Co.,Ltd. Model : 6236 

Dued Date of Calibrate : January 4, 2021 

Model : QC-10 

Calibration Report 

Serial No. : QIL 100071 

Manufacturer: 3M Quest Technologies 

Range of Calibrator: 113.95 ± 0.40 dB 

No. Serial No. 

1 090146 

3 090177 

4 090152 

18 122025 

19 122028 

Before Adjust After Adjust 

114.3 114.0 

113.8 114.0 

114.2 114.0 

113.8 114.0 

114.2 114.0 

('W1~~ 1'li).{M11 'fl\J'Wi;J~'l 11n!'ntl) 

~4'~n11~'fl--1UD~n11 

Inspection Result 

Pass 

Pass 

Pass 

Pass 

Pass 



Calibration Certificate 

Part Number : 

Description : 

Date: 

Unit SIN: 

TEST REFERENCES* 

Stanford Spectrum Analyzer 

Stanford Function Generator 

Brue! & Kjaer Power Amplifier 

Brue! & Kjaer Accelerometer 

Brue! & Kjaer Charge Amplifier 

Brue! & Kjaer HPMC 

Brue! & Kjaer Mic. Carrier System 

Brue! & Kjaer Microphone 

712A0101 

MiniMate DS-077 

March 

5280 

12 2007 

.Model 

SR760 

DS335 

2706 

4381 

2635 

4221 

2804 

4193 

Serial No. 

41116 

31568 

2057323 

191 2052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 



Calibration Certificate 

Part Nwnber : 712A0101 

Description : MiniMate DS-077 

Date : March 12 2007 

Unit SIN: 5439 

TEST REFERENCES* Model Serial No. 

Stanford Spectrum Analyzer SR760 41116 

Stanford Function Generator DS335 31568 

Bruel & Kjaer Power Amplifier 2706 2057323 

Bruel & Kjaer Accelerometer 4381 1912052 

Bruel & Kjaer Charge Amplifier 2635 2003006 

Bruel & Kjaer HPMC 4221 2113639 

Bruel & Kjaer Mic. Carrier System 2804 2040694 

Bruel & Kjaer Microphone 4193 1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for INSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is . sufficiently reliable to · indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

calibration. 

AUTHORIZED BY: 



Calibration Certificate 

Part Number : 

Description : 

Date: 

712A0101 

MiniMate DS-077 

February 18 2008 

Unit SIN: 5279 

TEST REFERENCES* Model . 

Stanford Spectrum Analyzer SR760 

Stanford Function Generator DS335 

Brue! & Kjaer Power Amplifier 2706 

Brue! & Kjaer Accelerometer 4381 

Brue! & Kjaer Charge Amplifier 2635 

Brue! & Kjaer HPMC 4221 

Brue! & Kjaer Mic. Carrier System . 2804 

Brue! & Kjaer Microphone 4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

BAYTECH KOREA INC., an authorized Service and Calibration Facility in 

Korea for lNSTANTEL INC., hereby certifies that this unit has been 

calibrated and that the results are consistent with the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

recommended that this unit be sent to INSTANTEL or BAYTECH for regular 

. calibration. 

AUTHORIZED BY: 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX. 0-2719-9484 

NSC-TISI-TIS17025 

CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 li 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co. ,Ltd . 

53/3 Moo3 Ravadee Road , Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CHS : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

/ Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 

This ceruficate may not he re pruduced o ther than in full. exce pt wi th the prior written 

,1ppro val of the! head of Corporate Serv1<.:e:- 3 . Eq uipment Calihrat1on and Tl·s 1111 g Service!-. --- - -·-- · _:_ _________________________ _ 

A 0050992 

• 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 

-1,·. 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Model Serial No. 

7418 9771002 

1523 2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

Cert.No.: 16CH1145 

Page.: 2 of 3 

Due Date 

15 Nov 2016 

18 May 2017 
This certification is traceable to the International System of Unit maintained at: ­

- Traceable to National Institute of Metrology (Thailand), NIMT 

2. Reference Standard Materials : pH calibration standard : 

The calibration of the standard buffer solution is perfomed by two-point 

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 
Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated. 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7, 10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV} 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 

2.00 

2.00 

2.00 

a 0761295 
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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 

1608-0099OC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

- Serial No. : --------
Dimension of probe; 

- Length : 120 mm. 

- Diameter: 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 
0 ( oc) (°C) I Cl 

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 

0 0 

( C) ( ± C) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0769697 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang. Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192 -16 /C 

CERTIFICATE OF CALIBRATION Page : of 4 

Customer : ENVIRONMENT & LA BORA TORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : 1!~1116HHIHl)H 
• S V 1 6 0 9 2 J O O 2 S • 

Object/ Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number : 1228510730 

ID Number : ABN-002 

Agreement Number : SCL16090147 

Date of Receipt : September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue : September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

D Mr.Surachet Sukkate 

App[ 9ved Signatory 

The contents 01 this cen1f1cate may be published or reproduced or passed to a third party only in full , except with the prior written approval of tne Calit>ratJon Center. Mettler-Toledo (Thadand} Ltd. 

·y., 



• 
Calibration Laboratory 
Mettler-Toledo {Thailand) Limited 

METTLER TOLEDO 

, . 

~TiSflJS· 1-1.~~ 
QAI.JB.RATION 0062 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW - 4192 - 16 /C 

Device 
Model: 
Serial Number : 
Calibration : 
Capacity : 
Readability : 

Al204 
1228510730 
Single Range 
Max 210 

0.0001 
g 
g 

Results of Calibration · Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nomi~al Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . g 

Readability = . g . 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 

50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 

150 149.99997 150.00007 -0.00010 
200 199,99994 200.00007 -0.00013 

. 

Page: 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty Coverage Factor 

(g) k 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 
0.00014 2.0_q, 'ii i-- -?•-

0.00020 ~2:02 :c 
0.00027 __ !!!-- _.,g.fl\ \.,. \- :, " 

0.00034 
.. -{~ f oo ~. 

·~ . ,;---, . 
-'f_a. , -• t ..;"' 

. 
-~ .,,,, 

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%. '! 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi , Huaykwang. Bangkok 10320 

Tel : O 2723 0300 Fax : O 2719 6479 

http:/twww.mt.com 

Certificate Number : CCW • 4192 -16 IC 

Model : AL204 Seria l Number : 1226510730 Page : 3 of 

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 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 g 

For Weighing Range 2 
Test Load g 

4 

r C)./ 
Position Indication (g) Position •; (-;,,.~~~. 

1 100.0000 

2 100.0002 

3 99.9999 

4 99.9998 

5 100.0000 

Max Deviation 0.0002 

2 

3 

4 

5 

Max Deviation 

r: 

' ,. 
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Calibration Laboratory 
Mettler-Toledo (Thailand) limited 

METTLER TOLEDO 

NSC-TISf-T:iS,11025 
ok.mRAilOH Mei 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi , Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : CCW • 4192 -16 /C 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 •c to 26.8 °c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines ·; edition 4 / November 2006 

Page: 4 of 4 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20:t2•c 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty: 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 201 7 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI) . 
- National Institute of MetrologyThailand {NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association {Thailand - Japan) (Calibration No.0008) 

l\ \ . t, ~\; 
' ', ··,., , . 

End of Report 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN ROAD SOI 18, SUANLUANG , SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX .0-27 19-9484 

Certifjcate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer: 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( } Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

B493.061 3 

CHO-01 

Memmert 

Environment & Laboratory Co., Ltd . 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang , 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

The Uncertainties are for a confidence probability of approximately 95 % . 

Thi ~ ccrtifica1e may not be reproduced oth~r than 1n full . t.~ -,c~pt v.1th the prior written 

appro, a l of the head of Corporate Services 3 . Eq ui pment ( ·a11hrnt10n and Test ing Serv11.:es . 

NSC-TISl•TIS17025 
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 : 

Reference : 

Procedure Used :-

'> .. : -.. ...... 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -051 BOC-1 

,, .. :• ,: .. ·~-

Cert. No. : 16TM1916 

Page.: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

measurement method with Data Acquisition which connected with Resistance Temperature 

Detector ( RTD ). 

The temperature scale used was based on ITS-90. 

. ~ Condition of this result of calibration 

' 1. Reference standard instrument-

Instrument Model Serial No. 

. .. ,.:~ . 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 201 7 

2 . This result of calibration was found accurate as shown on date and place of calibration only. 

3. This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand. ( NIMT ). 

- National Institute of Standards and Technology (NIST), The United State of America 

Result of Calibration :- ( * ) Without Adjustment 

Function of UUC*: Temperature Source 

Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 67 61 

AC Supply (Volt) 230 230 

Position : Ref. Std./1D No.: 

1 
.._ -···- - -- -· ··· -

2 
w 

Dimension of Chamber: 

3 

4 

5 

6 

7 

8 

14RTD101 

14RTD102 

14RTD103 

14RTD104 

14RTD105 

14RTD106 

14RTD107 

14RTD108 

14RTD109 

Probe Installation Details : 

a = 

b= 

C = 

5 

5 

5 

cm 

cm 

cm 

D = 

W = 

H = 

Capac ity = 

0.33 m 

04 0 m 

04 0 m 

0.05 m3 9 (ref.) 

-..... :, ,.,~ 

a 0759611 
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• Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Order : 

Condition As-Received: 

Calibration Date: 

Reference: 

Result of Calibration :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

. ...... ~ ;, .. 

14 July 2016 

1607-051 BOC-1 

( * ) Without Adjustment 

Function of UUC* : Temperature Source 

Calibration uuc· uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc) ( oc ) 
104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( °C} 

Point Position 

( oc ) 1 2 3 4 5 6 

104.0 103.834 103.955 103.688 103.960 103.937 103.616 

Overall 

Variation 

( oc ) 
1.1 

7 

104.597 

This instrument was control by temperature controller Sigma, model SFN48. 

Average* : The average of 30 values in each position. 

•.· 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 
( +oc) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

Temperature stability: One-half of the greatest maximum difference of measured temperature at any one sensor. 

· Temperature uniformity: The maximum difference of measured temperatures at any sensors and the measured 

temperature at the reference location which are observed at the same time or at as close an observation time as 

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 . 

UUC* : Unit Under Calibration 

Note : The reported uncertainty of measurement was included stability and excluded uniformity . 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k, providing a level of confidence of approximately 95 %. 

-oOo-

a 0759612 
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Equipment: 

Model : 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SP~ C/\LIB~ATION CENTER CO.,LTD. 
1194 501 Wachirathamsath1t 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 

ENVI RONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC·TISHIS 1702S 
c.rmtioo 0087 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Ca libration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd . 

1194 Soi Wachirathamsathit 57, Sukhumvit 101 /1 Rd. , 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24, base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 9911 3 and 57399 

o r­
esn~ 

( Mr. Dumrong Boonsopon ) 

Person in charge 

_____ .. __________ _ 
1,i-.-J.,~-~-•ac:i.co•e--.e 

( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the InternatIonaI System of Units (SI). It provides traceability of measurement to international or 

nationa l standard or other recognised national standard laboratories. 

The measurement uncertainty stated ,s the expanded uncertainty which Is obtained from the standard uncertainty multiplied by the coverage factor (k=-2) to 

provide a level of confidence of approxirnately 95% . It Is determined in accordance with the Guide to Expression of Uncertainty ,n Measurement (GUM). The effect 

that the results re late only to the items cali brated. 

This calibration certificate sha ll not oe reproduced except In full only. w1thou1 wnner• 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 ------------:sx'"~ :12; 1.o, ~ ;m. '"' ,n1agi;s:se:1aa 

d\[(L::' '·'••·····•---•··-- ····•··-· ··---~----•--··•--·-··-~--.--------.... .... -- -- - --- ---· - -- ~ ---- ·----·-···--------- -·-·---- .. -·- ~· ·--··_...,_-~~-- ...... ----,. 

website: http://www.spcgroup.co.th 

··•.--~;;.~·-

Certificate No. : C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm}, The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 
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Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 / 1 Bangchak Prakhanong Bangkok 10260 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 
website : http://www.spcgroup.co.th 

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

Certificate No.: C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 201 6 



SITHIPORN; 
associates __/ 

SITHIPORN ASSOCIATES CO., LTD. 

451- 451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp://www.sithiphorn.com 

Cert. No. : 

Date tested : 

Instrument identity __ ~G=B~C~----

Instrument type ___ ~93"'-3~AA=-.;c ___ _ Name ________ .....::,: 

59032 

22/06/2559 

Serial number ______ 8=5~16""---- Customer 'U1~'1'11SuiTrn'\.J1rl''Wl'lllel'\.J~ Llcl'Uel'dl~eli 'illn~ 

Test Result 

No Test Description Criteria Result , r~s_:.i t 

2 

3 

4 

5 

EHT 

Photometric Noise (if EHT> 350 V) 

Slit Width, 0.2 nm 

Slit Width, 0.5 nm 

Slit Width, 1.0 nm 

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 

< 350 V 

Std. Dev < 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0± 0. 1 

324.75 ± 0.2 

852 .1 ± 0.2 

0.47 Abs. ±_0.Q2 

* Wri1e in 1he Cri1eria column 1he Abs reading on the gau~~iJ~t,e~;·:&,4jf;l~ffeqi ;j§bit 
.. ·· .. ,' :-i>f·.,-.. 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

372 V 

0.000 Abs 

0.20 nm. 

0.50 nm. 

,:., -, - · 

·-- ✓>. 

✓ 
,.!:: 

·. '. ~ •. ~ . ·--:: .. ~-;~_ . 

324.73 nm. · 

852.08-nm . . · 

0.471 ,Abs: 

'._\l ·••.' 

Date 

'.'\f)~f' 
. --~ ;:,) ··' 

✓ 

✓ 
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., - 'Q::m011i.J-nm1ot11J11W\1ll1L11il~ tmJaaMStlBtn'ffl::a~mflalS u.a:: 

u,,-:i{nY1tniwiWan1WN~UlU"1 -rnndaiit.l"lZUlW 10.8 H . " .. . .. 
2. ,rHhatunnnL1HliH 

· uiaftu~tlni1mL1tiiEH (ii'U'f'lifff 5 u&Hnlffl1Ll1iiM) m-:i1fl"Nm'ffllimow111mu.a:: 

~Ufl'Uiitfl"l-:ifll'l 1titwif .. 

a,;u1ii~,c! •• ~. 

., .J - 3 11J.A. 2554 
1un ·····-- ·-·-··---·· 

29 



-
- i 

l 

.J, 

-, 

l . 
1 
~~ 

_._:-:-: •i 

l 
1 - ~ ..::....- : 

-
l 

-

f 
-==---=-~ 

-=-~~ 

- ; 

~ 
i 
! 

-=--1 
1 
~ 

-=-i 
i 

' -"-.....-; 
! 
i 

l 
-=-~ 

_s==J 
-- ! 

'· 

§ 
i 

~-=~~ 

~ 

i ~-i 

i 
~I 

~ 

~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

-

-

) .,. ~ ' "" .. :i . .. . 1 .,,r .Jit ... .r,,. .:,_ . 
1 WtlfflJB'!SlL~i.18-i WtlstUi{~fl1ffl1L'IUJiH~m1 ~ftU11 L'UU~L"lWU:J~tn\'iLW 

UBL\1Mwiuuu1R Wliltifa~th::mw 15.2 1~ fl7UJam.1~,w 40 UJfi'j ~1fl'l::fttJiuTI1J ~ 
1fl'Hfl1'i~::•h, UUfl1ffltW1fhJm.uu~L'lWiMflcl'l'l l\i'Luuscreomnu,ha,51'j~Liam, 1fflh:: 1mnr LflS 

4. 

~uiit?.S~~--·;;1554 
,, .J - 3 lll.A. L 
1\IYI ••••••• ---· .. •-••·•• 

30 



-= l I 
i 
l' 

-=-; I 
- j 

1 

- I 
-- . I 

~ 
-=-~· } I 
- I 

\ 
i 

·- ..: I . -. : 

-=----- -: I 
-~ { I 

-=-.:..:..:1 I 
. -=---=i I 

i 

-=-4 I 
i 

-=--:=; I 
_, I 

-=-1 
{ I -~ 

i I 
' ~7 

i I 
= I 

~ : 

' I i 
i 

~I 
! I 

~I 
I ! 

-\ --

-

-

G .... /; .rl!'I dt , . .. .. ... 0. G ... cl 
LL1NLL~'1a::-,~UTlnitn snm ,mrnmnJ tlLlm"UILU't:auamlfflULl1utn flUfl'Itl il'LllfUJ Llll::tl'Lllfflltl 

;nGtmlfl'iani,a 1oiatT, 1m=mm-nJan 1utrnttuq9\uu 1t1sm1~1.matJUJ~t1 1.t1t1il'n s-1 o 
• V V Q1a ., I , I • 1 ,d ,d --f "' ~ !'-f f d ,I, I' C, 

n n-ni~a ,<s u.a.."'tl,m"S onatJwau.ia,1 ff.!u~w 65 1u -M1.u1m1-mo1wnaant1anwat1 

l1a1u ( tl8tlfflm) iiafl1sa1::Lflmumiamiu L'Uilam:t~L~tl1L8flLU'U 
- 11 · .r 1 n - .. t1 • .. "1" · ., -w 21 a'lJ.Jl'SflW i1 'Uvl\Ufltltmfl -s::Ulfl LLa::l'l'U918f'l712JIL\HLLa..i ii TrNB18ililfliltlflu'S::irltll 120 1U 
V • • 

,I, J ,,f "' ., ., .., • 'I ""' I; .T ., .., , ~.,, .J "I~ I 1 ,¥ ~ -• ., ' • 
a1a1mmtmU&.aa&l'CUt1Vl!ffflf m L 'tfE\Ja..im'ffllnl a-nmffl.m ~L112J1.,11~ ~ll ugn U11Ull UNU.~ 1fl~GiU 

q~uumanaMq~~u 1flfJn1ffl11UUJh 1in,~s ltJtfl, amaiiiun.ia luattn 1-3 ntatmlfia H 

- tnia1 LUU'N'lJ911::oat1~U!rmfJ nuu.a~ L~'lfLM111il1fl1uiui.namirmil~ 
ihf-niuiM1ntJtl'i~'1mtG1u.a::wunitliwat11.LlN mvi'uilamro, .. "'l'lmu~ ilUftilll'lfN~n inlan 1i 

'I 1 ' V 

J~1U1rnq~Nu tlaisq~Nu ua::luq~WM ?rna1~aan91amh::mw 45-50 -iu iiunfla-.sc71rJmm u.a:: 

a,;J1'jotlao 1i~,s 1t1tniim'imiiJwaf\ 1-ua&ian s ntaniiitia H 
V 

_, .L. ~ '" .J.. .. .. 'i" d .( 1 ~- 4 .J .. 
- 01Uuu L'UUWtillal011L~'SCl:ILfl'ULtlTitUTIJ.11n TJ'U ftfil.'UWUllt!UllTitl 

~1flflti'j'jittflfi~WUfl0iltrnua,m')fl 1unn{iith1tiuae u.tiLrlafi1nw~&r1u.tlooa91flaim1e-ni'1 

~a-uma1riu,i11~niultl1itri1wiiaifflriltt§u, 1RM818Ln1 m 11t'i11.1thNan 1ti1.nlt1s ti 
., aw ' d ... -.1 .,., - •T1n .J,..., 

~ 1aiuasu.a::uafiTI01~8n~nnu.1afll'ttm'Ut1 au m 'HSliinm~"S'YLRULtl " uamwa1mf1,iu.m&.UH 
d.., • _, ,, t d .. 3 -, ~ .f _, -, • 
iiantfQl::a1otuLulm'Nl'PJ a1~utama,ioat11na,aas u.a::u~nan uamnnu ~~ua-snYN1e 

u.a::iiflnUnUltl'Ui B hAua::LUJM 1R1i t11-stiamh~iuqt1UUffiiltla,eqt1 tJu Ltm1mm'SWnllWafl 
V V V 

······• .. ·~···--··-··--

31 



1 
·- I . 
·- · I 
_j 

I 
- I 

-· I 
i I -

_ _pi: I 
., -; 

I t 
_;::;::: 

~ I 
~~ I 

-==-; I 
-~:, I 

i I -~ 

-~ I 
·-

J I 

.. :J 
I 
I __ i 

-

I 
_ , 

I I 
.;.:;.=:=I 

I 
--

- '5::S:Uan mwanManLUJmmflktliwthm Ll1t1Wt1it1ti'ULti1'U.O"l trUI 
V " ., • " .. .. .r..11 •• ti ., , ., 

U.U'l~fttnJ'l'N 'H18ft11JJa1tlLffll&n1Un fiflmLLU'l'HN .tfltl1JJLLU1'l::tru ~'l::lfYNtlll 5 L'lllfflUffi'j 
.s.. ., ., t.1· • " 4 .s.. ., ., • • ,_ ! 
ct 1'HW081TinL aaa u.an::&::'5::\01-ffl'U 10 LffllGIUJfl'l a t'H"rufla1tN "iZS::lfNLLt'lltmJLLU"l~ WLnU • 
2 UJot'l i~ 11qpu.rJni:::Li;'l,ILottlLflU.t1nnait1nU1t1t1l1lL"Unth~ai 4-6 Liiau 
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- m,tJ~miBlJWl~LWfl'HUBU.flililfl 'Hffi1ntl9nft'l"Jii01-n..l~mra2.ii~tnfl 
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..I 4 '\_ • -1 • ., ., Ult 
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ituif tt~1TlUUfl1 lttsaiui·n10111ilut111f11UfJ 1tJwiaiJ 'l numnhL'HiliW 1uwiia.."1i'N 1.r Lf\Sfln 
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ftULtl'1liimn,iiiNlf'NV10CIW"11fl1W:1u1::s:; 50 Wfl"J LifnfitJ~ 1 1i ftttLi:lufhtrn~w 

34,6801.m1 
• -~-- .r .J,J .. .. _,_ ,_~ ., • ., .. ,_., 

mm~u~1.K111l~tm an'ffllflil1191U uanu.iBWu ~ft::l.11'N1fllfltnlw u;nw 
V ' V ' 

-¥ .1 , .I• i.!•"" -1.. .. ,¥ .:i.1 1' - ~-- ',.,, •'--· W1J'111-Uu81u,Mn,tn1Un1~TI 1LltU&4 LUBnu,:inai 2.2 '$ ftfUm,ft1~fflfh.1wV1N 76,296 tn'n 
~-I!:' ,1 .J_._ 4 .. • - ,, ,.~ .. .. .r .J c$ .. 

- TI JTI n1.ntlSITlWW'lm~fMffi'rc!iJ~U ~fl'l:flftUQJ l.J')ntll\J'itWWffllllltm&fflU 

Lifa~tl,:inw a 1-i Ai1Lth~fhli~1Dihz111w 17,040 Ulll 

., 1: ' 1 "' l "'·-' ,,r ~-..J .:_, 11-Juu fl1 11v1an11 um111uvilmmnnuu111-Juu1::ana, 259,800 vin 

2) fl1~1',.fl1'uil 2 ilfi, ti~,n 1um,~wri'fl1fl b.isuiuihlun llffl'Nii'-flum TI11Lilri 
1.h::JJ10t 10 li Rfl,ilu,i1ti'11ath::1na1 6,soo tnn 

3) mnl,ntluil~ a iifi,1ivm1-um-ruiuamriu~ Mil 
" • .1"' .r d d ,J .. .. .. .r J.r , 4 J' J 

- mm~u·ma.rtlffl'l\fflLWa ijflfflSfli!ifflU U~L'lWWW Lfl8')8tffltltru8L lUJa~ LUB~ 

th~inw o.s 1; ~nlfliuhl (5,680 mfl~ul-i) n11~,Jiui.siis~m,•r>1in,11ija,; AtlLW 

th1?R1s1h::inw 4t544 u,n 
- ,hn,w,~fntflt1uwiitlanlu'lfNiluiuin -rn1,ifaifthzmw 10 1-i ~ftLtlu . .. 

fi11·f.hot.h::mw 6t800 Ulll 

ii~ifu ,h11Nwna1ium-rll111'1s1nmlun1,nJ1~d' th:n11a111,344 tnn .. 
4) mn1,nj'luilii 4-5 ijPi, 1~,s tunn~&Unm:n wBWuii~en llnfN~rhuin -nu~d'a~ 

1.h::JJ1C11 10.s H R11,ilufi1liiJat1,w1w 7,344 vin 
6NJu r,n-inniifi1!-r-hsium,iutjsn1~nm»h1.11aiama~r1n-ltn'il1Bilifin'! 

t11:m1uti,i, ,i'Ju,J~iu 2s5,2ss uw 
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(Ulll) 

259,800 

6,800 

11,344 

285,288 

o - A ~Hllft•msaa 

t1ma-unii1n-l , " 
(mn) 

260,000 

40,200 

73,400 

102,056 

94,712 
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mi 1tJ'lith~lsw1u'1.mtis:•"ln 
a. tiitimn-mnBWWu-nn::tinLlhnii Liatrrnlil:inn LLa::..-ninJas11nelutm11n 

4. iflmU1fJU8ffl8flTli!~M ia~nh::naum, Laritlm11uut1'j ~~ TMfliiuif ' .. 
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