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!ff'U ti~ ti m l.lf;l~ m 11 m 'J l.J~'U !l'UUCl~ fll'J ! 11 ilt1\IU ~ UCl~ ffl'U fl\ll'U 'U ia'IJ 1 mm~UH'U 'Vii' 'Vl(Jlfl'J' 'li'J 'J l.J'lfl~ UC!~ 
~ \ltn~il't1l.luri~11il1a\11'U~t~a1.Ut1\l 1~f um1u'Yjflfl~ \I 

'J lE.l\ll'UHCl flU U gu1J~ l lJl.Jl~'J fll'J if t1\I fl'UUCl~U fi'1 'lJ HCl m ~'Vl'IJ ~ \IU 1~'1't1 lJ UCl~ fll 'J ~~~ll.J 

~11'ilfftl'IJfJtuill'Vl~ \11n~ft' ti:l.J i m \lm1'l'i1m ilv'lu~ i1 u 'Q~ m11m1 l.l'lfi'l ~;:; utju 1~t1 'Q~ m11m1" fivir~ 1\1 

u1~muu~1m'll~ 30736/16293 'llt1\ll1'1\l~uri1u ~in~ 1.1w.tfl. flt1'U ir~f fli'u 1J~'l'i1~1"m~1m1if t1'lnuuri~ 

ufi'1 'lJ Hrlfl'J~'Yl'IJ ~ \IU 1~ft't1l.l UCl~l.Jl~'J fll'J ~~~ll.J~'J 1'ilfftl'IJ i:-mm ~'Vl'IJ ~ \lln~il't1l.l~ n111'U~ i ~E.lffl'U fl\ll'U 

'U iammm~UH'U'Ylf'Vl(Jlfl'J''!i'J'Jl.J'lfl~UCl~~\IU1~'1't1l.J ~ll.J11U\lfftl~ 'Ylff I 009.2/633 Cl\lf'U~ 21 l.Jfl'jlfll.J 2557 

I ., 

1.2.1 ~01un~·:um~1nn~6\Jf.l'i 1 fl'j'ifll'j 
u1~muu~1 uuri\l~U'Jlflf;]t1tjiuuH'U ~fJiitJ1~mrr m~11ri1u t:5o,ooo 'llt1\lflrnUH'U ~'Ylm'J 

' " ' 
ril~'IJ'l!~ L7018 n11'1Yi 4742 III , IV UC!~ 4642 I i~at1tj1~1111'1tft''Un1~U'U1i'IYi 445-447 ~~1'Utltlf) UCl~ 

" ' ' "' "'. I Iii' .I"' 'Vl'U'Ylu'J~l.Jltu 156-2- 17 i'J ('Ju'Yl 1-1) 
"' 

9.1 'JI d'i 
fll'Jfll.J'Ulfll.J!'lllff'Vl'U'Yl I fl'J \lfll'J 

"' 
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442 

1851 

443 444 445 

- ~uittm'301".1 
tl".it 't11UUmii 30794/15994 

tl".it't11UU~".ifi 30672/15261 

D tht 't11UUR".iii 28202/14896 

U".itYl'lUU~".i;i 30745/15502 

l!.J 1'Htiiliut1fl'3 tf'l".1'301".i 



~.ct 0 ~ 

1fifll'inll'\U.Hl'I 

m'.i'Vl 1m :i'.Jti,m 'itt'Uf.J\91 tnl1 m '.i :1.J'lfil~tt'Utj'U 1Y7t1Ql91 tnl1mrntitiff~1-:i i ~tin mJ'iti ,m 111 191'1ti~ 

tll~ im 'lfll'.i"I fll'.il~'Ul1tl'1mi'it1.:i'1~~11il'Ufllrn~191ufot1t1~'UU'U '1~ (Benching method) i~t1mni~'1lnt1'Url'I 
~ 1-:i'W~ t1:1.Jflt1'1Jt11t1~'U~ 'V11mi'it1.:i '1 iJi ~ t1rnt1 'V11mi'it1 ,m 'itt'Uf.J\91 tnl1 nn:1.J'lfil~tt'U~'U 1Y7t1Q\91 ffrnm '.i :1.Jtitiff~ 1-:i 

" " i o .IQ 31 gJ 9' c:ir. 31 ~ lil,. I Cito .ct ' QI 

~t1'1 ~~ll'U'Ufll'.i'Utlltlf111:1.Jn1l'l'Utl'll1'Ul Bench uri11~'Ul1'Ull'l1:1.Jt1-:i tu\911:1.J'Ylff'Yll-:i~nff'.i'l1 mll.l\)'-:iU\91'1~'\J'U 

j) ~ \J) 'i j) Cito j) I ~ j) lJ} I j} I QI j) !, QI lfl 
l1'Ull'l1:1.Jt1-:i 1:1.J l1\)'-:im'W 10 tl.l\91'.i m1:1.Jm1-:i'Ut1-:iu\91'1~'1J'Um1-:i 1:1.J'Ut1t1m1 10 tl.l\91'.i m1:1.J'lf'Ul1'Ul'IJ'Ut1'U 1~ 

. I & i "' V v "" (Bench Slope) u'.i ~ l.Jltu 80 ti-:iffl \1-:i 90 ti-:ifll ~tlf11tlfJ:l.Jf111:1.Jrll~'lf'lHJ'~'Ylltl (Overall slope) '1Jti-:il1'Ultmrn-:i 

'1,J1fi'W n11 45 ti-:im ,,,,.... .. 
fll'i '111VIQ'i~ltl~ 

fll'.iit1191Q'.i ~ tii~1Y7t1-:il'U~\Pll'Ull'l1i'it1-:i unntitl~1tl fll'.ii~\l'U'U fll'.ii~ i'IJ~ 1Y7t1iJft1fftll'W 

A "' i iv 111 "" • ., v, ,/ 
'W'U'Yl ~ti 'l1rnrn1~ '.i ~ t1t1 Hrn'.itirin (Hydraulic crawler drill) 'Yllfll'.irnl ~ J'.i ~l'U~ 'IJ'Ul~tff'Um'Ufj'Ut1nm-:iJrnl~ 

,:f QI .<:::), ' di j) d ~ .::.. Ct, c:t, li1 '1 rl ~ d QI QI 

3 'U1 1191Q'.i ~ltl~ff1'U'Vl 'l1lll'U Primer fltl ~m~ttl~'lf'U~ !~'Ul l.J\91 (Dynamite) l1'.itltll.J'1'!1'U (Emulsion) Uri~ 

ufl'u'1vh~1 rlrnfu Column Charge it~t1ut1:1.J imut1:1.Jl'Ul\91'.i'Vlp.jff:1.Jtl1tl''U~tCJfri (AN-FO) rl'\9lnri1'U 94 : 6 i~t1 
" 'll1wun 

fll'.i i t1191Q'.i~1ii~1Y7t1-:i1'Up.i~191u1 tt'Uf.J\91 tnl1 m '.il.l'lfU ~tt'Utj'U di ~dc:ir. j) 

1ut1tnm'.i \l'IJ t11t1'W'U'Vl m nru l1'U 1 

"" i gJ.ct ~ d 9J .d 0 J QI .a ,.. 
l'l1 :1.Jt1-:i l1 :1.J'W'Um111m1-:i'Wt1'Vl mmrn'W 1tf1 '.i t1-:it '11 ~u t1t1'1Jt1tf1'1t1'U~1t1r1:1.J (Air track) ~'U '1u'V11.:i1'U '1~ '1 ~ 
~llU'Ufll'.ip.j~\91 1911:1.lJUUtltlfll '.i rnl ~'.i~ tii~ (Pattern of drilling) 1\91Q'.i~1ii~ri1'U~itt~'U Primer ~ti ~m~tii~ 

'lfU~ l~'Ulll.J~ (Dynamite) l1'1ti~tl'ri'lf'U (Emulsion) uri~ufl'u'1vl~1<0'-:il11~~1-:i (Delay) rlrnf u Column Charge 

it~t1ut1:1.J imut1:1.Jl'Ut\9lrn p.iffml1tl''U~tCJfri (AN-FO) rl'191'.iltl1'U 94: 6 i~m.i'1m!n 
' ' fll'illVl'lll'i 

tt'U i l1aj~p.i~191 '1~'11nm'.i'Vl1m i'iti-:i i ~t1mn~1ii~~n'Um~'Wt1mm~ 

rl1iumn '1~ '1 ~ 'Vlt1t1t1rl11ilt1-:i i~t1rnt1'W~m'.i'l'Jn '1u'V11mrn~~t1u~h-:i iJJtt'W '1Jt1-:iir1-:i,Y'Wri1'U~1fi~ l 11t1.tf1, 

tltl'U ff\9lltl'lf'U ('tfo~U'U n1'1-:i~1ti'.l'U fll'.iff~l-:i i H iJJtt'U) t1Qi'Ul'IJ\9l~'U~U'.i ~ 'Vll'UU\91'.itl'1 nru 'Vll-:i~l'UYlff 
191~1'U191mh-:ititin'1uu'.i~mru 500 1:1.J\91'.i 

fll'i1.r;~l1Ufll'itlll'tti'.hM 

'1,Jl1m'.i i ttl ii 'U fll'.i 'V11mi'it1-:i 

.a _91 QI Q?t I d Cito ~ j) I I ! 
l'Wtl Utl-:J n'U fll'.i r~-:J f1'.i ~ '11 tl'Utl-:J ~'U fl ~tltl-:J'Vl tn~'IJ'U 1911:1.Jlff'U 'Vl 1-:J'IJ'U ff-:Jl'Vl TU 'U 

i'W'lh-:i~~l'U'1fl.l'l1'U i~uiir~~J1'1'Jn1''U t1m-r'U1'U~l1N'U\9ln 

' 
1.2.3 nfl'l:IW~flTl 1~fl~h.!fllt11u 1 fl'J.:Jfll'J 

"' i i!.d c:t, i 91 A .d Cito 0 ~ d d ... I~ Clo I rin'l:ltu ~ fll'.i '!1'Vl~'Uflltl 'U im-:im'.iu'.irnt111~1t1'W'U'Vltil~'Vllll1lJt1-:i 'Vlmt1nt1-:iturit1n~'W utiin 

\9l~flti'U ~1nt1nt1-:i1d rl1'l!n-:i1'U 1ti~-ei-:i'li'-:i h-:i 1,Jil'U h-:itimi iH1nt11'l9ltJ'.i~1ii~ 1~'U~'U 
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1.3 
' ~ 

fl17 ~ llU 'W fm ~~ \911l.l1917111 'i:Hl UfJW fl 1'W ft 'Ill 1~ ~tll.J ftll.J17 till u.:i 1 ~~.:ill 

fll 'i l'l'i 1 mrnu fll'i 'l.J ii mi l'IUUI ll'l'i flWtfo.:i fllUlil~ll li'1 'Uf.I il fl'i ~'YIU~ 'I ll1YI ~el ti i ~ v 'Vll 'I 

u1'1:i"v1 ~ u~ tnl 11l~vh fll 7191711lfte>utm~71u 71mfol;J ft nu u i)lli\ \91 ll.ll.llm mnlei 'ltl'Wllft~ufi'1 'll i;rn m~'Vl'IJ 

R.:iu1~""til.l \9lll.ll~ti'W 1'1l'llti'lm\9lrnu~n11rn~ H 'V'l~timf .:i1ft'Wtiutym1m~~Uft77f1 'l'Wm7ui)u1i \91M~1l'W 
lft'Wtill'W~umvn.:iun'!'Uuft~~ 11-U 'W m7~ti1 u 

' 
"" "" !ii fl l'i l1l Vll'l l lll'l'i 1iltHl1J fJOAfllTI il' '1111 Vlilelll 

~ 9J99J 9 d ~ Cl.Id 

\91711lfttl'IJfJWfll'V'lft 'Ill 1~fttll.J 1'W~l'WfJWfll'V'ltllfllfY t'WU'J"7Vlfllfl f11ll.Jl71llft~'Vlfl'Vll'lftl.J 7 ~~UlftV'I 

uHrl''Wft~1Viti'W fJWfll'V'IJ1 uft~fJWfll'V'l~'W 'V'l~til.l~'lft1UHftmrnn111~1mvrnl1vut1um1917~1'W~firn'W~ 
~ .=t 9) .do d 

\9lll.Jl.ll\9lrn17\9l~\9lll.J\9l'J"11lfttl'IJfJWfll'Vlft'lll1~fttll.J'Vlfl111'W~ (\91171.:J'Vl 1- l) 

fll'i ~Vlfll'ilU'll'U 'Vll'l'IJ1'JJ 'Vl~m f11fl1l~ ,)~'V\'17 lV'l l'WHft f117 UQ'IJ°1i \9lll.Jl.Jl\9l 7 fl17if ti'ltl'W 

1m~un'l'UHftm~'Vl'IJR.:i1n~""til.l llft~fl17~~\9lll.l\91711lfttiufJWfll'V'IR.:ill1~""til.l ~l'W1'W 2 rif .:iiil 1~tit111ft'Wti 
' ~ 

~ti rl1tl' n.:i 1'W 'W ivu Wllft~llH'W 'V1 i''V'lvi m Ti7 7 l.l'lfl~ llft~ff 'Ill 1~~til.l m l.l ~\91m11m7 l.l~'W ~l'Wllft~ fll 7111ijti.:ill7 

Uft~11U1V'll'W~l~V1,Yti.:i 1~'fi1l17W l~tl 1 U 

rl111 i' 'IJllH'W m7~11il 'W .:i1'W ~~\91 ll.l\91 711l ftti'IJfJ w fl l'V'I R 'Ill 1~~til.l 'l'W 7~v~~11-U 'W m7 '111.:iil 

'V'l.fl. 2565 'llti.:i iriHm7111ijti.:i1di1'W~\9lm11mrn'lfil~i1'W~'W 1~ti~\9lm11mrnntift~1.:i u7~'Vll'W~\917m'll~ 

30736/16293 'Uti'li1'1.:i,Y'Wri1'W~ltl~ 1.11tl.lf1 . f1tl'W ft191i'f1'li''W Uft~'l 1 ii'W\91171'1~ 1-2 
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.... .... • • &..' .q &..' ~ 
»WfU111110lf)PI 1. 1w.m. fl8UITPl"1t'U 

t11::muif V1·m.i'll~ 30736/16293 'llei-:ilf Hlf u ti1u \lift'~ 1.11t1.1fl.tlt:1Utrlil-l'tl~u 

t. f.!Will'rHllfllfl 

w 

4. fJW.fll't'fUlNl~'U 

. .. .. 
lll'U1'U 3 mn'U mi 
1. h.:i 1 iitt'W'lltJ ·nr1 ·n!mi1'U~1nfl 

1, 1 lfJ .!fl ' fltl'U ff lll i' fli'U 

o' Q,I ~ 0 I 

3 , tJ''UtlVl\llJ'Ulll\ll tlllfltllUHftl\ll 

li.:it1l\ll\lllf1 . .. .. 
\Jl'U1'U 3 fff.ll'U fltl 

1. h:i 1iitt'W'lltJ.:ii1'1.:i,Yllri1'U~1nfl 
1. 1ltl.lfl. fltl'U fflll i'fli'U 

,/ Q.I ~ 0 I 

3. tJ''UtlVl\llJ'Ul\J\ll tlllfltllll.Jfftl\ll 

li'lt!l\ll\lllf1 . .. .. 
\J l 'U1'U 2 ffill'U flfl 

I , '\JtJ'UUiJTI'l'lh ~ 'l'll'Utl'\ll'.i'\11\l~l'U 

• 

- Total Suspended Particulates 

- PM- 10 

- Leq.24 hr 

- Lmax 

- Peak Particle Velocity 

- Frequency 

Vlff\ll ~l'Utlflf11 ~ '11ll'ltlcif1'11ljf1Vl - Peak Displacement 

s i rn ~ 6 - Peak Vector Sum 

2 . Vl1~ 1il~\llfltltt'Ufl1 - Air Pressure 
t' ~ ~ 0 dd 

fJtllfllVl'Ul~1\ll'W \Jl'WTU 3 fff.ll'W tltJ - tl'JllJ!lJ'Um\llUTI~ ~l\l 

1. tltJ~f1\ll ~ f1tJ'\.l'\JtJ\l 1tiH f111 " 'U2" - mlJltll'\Jtl\lU~\lU'IJ1'\.l'clfltl 

- ml.Jltll'\JtJ\lU~\l'cl ~ 'clltl 

- m1:1.Jm~~1 \l 

- tl111J~'\.I 

- ml.Jltll~TI!vl\ll 

- mmwmgm1 1J 

fJtllfllVlt.fiM~u ~1m'W 2 mnu ~fl - m1mlJunrnuTI~~1\l 
I ~A 1d ii Q,I d 

1. 'Utl'Wl\ll'\.l'\Jtl\lH!olt)ltll;J'Vl 4 'Ul'\.11\l - ml.Jltll'\Jtl\lU'IJ\lU'IJ1'\.l 'cl fltl 
d 0 I Ji I d 

\ll ~ ltltl'W \lll'U'cl'l'llffltl'cl1\ll 'll\ltJQ - ml.Jltll'\JtJ\lU'IJ\l'cl ~ 'clltl 
ii ~ Q,I d d 

'l'l l\l\ll l '\.l 'l'l ff\ll ~ 1'\.I Ill f11 ll tl\lltl'\.I fl '\Jtl \j 

1tiHf111 ' - tl111J'IJ'U 

- ml.Jltll~TI!vl\ll 

- m1Jltllltlgm11J 

~ .ld?I ii a o 
- mnt11V1'\.l'l'll11\llt1'Ul1t11JtJ'l\Jl'\.11'W 2 - mm\! 

.. 
fl'JUJtl 

2 fl f .:iiu 1ll'U11TI1 3 

l'U~tll,jtl \l 1'W'1h.:i .. 
l\lltl'U1J.fl. - f1.VI. lift ~ 

\ll.tl .-Vl .tl. 

~ d 

2 tii'.:iill IU'Ul1'cll 3 

l'U~tll,jtl\l 1'W'lh'l .. 
lfltl'U1J .tl.-f1.VI . !!'cl ~ 

\ll .tl .-Vl .tl . 

1J.tl.-f1 .VI . U'cl ~ \ll . tl, -

VI .ti . 

1J .fl.-f1.VI . U'cl ~ \ll , tl. -

VI .ti. 

1J.tl .-f1 .VI. U'cl ~ \ll.tl .-

VI .ti . 

1J .tl .-f1 .VI , U'cl ~ \ll.tl .-

VI .ti. 
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8. 1Ylfi11'W1J'U .. ., 
01'll'J0'\.IUJfJIUI~ 

mrn1hrnvi.flri 

9. lfl'H1.T~Vl'W1'~fil~ 

vi0rii;ui11 

"' "' 

" . . 
- 1'1Y'U'Yll'l'IJtH1''1 11'J 

'1.:J1l!'Vl 21 lJfnlfllJ 2557 

MINING ENVIRONMENT CONSU LTANT CO., LTD. 

. 
1"111Hn 1-1 (~fl) 

1-6 

,, 0 d QI 

'IJfl'l';jt.ll'JtlJ'll'UlfW1fflJ 

- 'li'R't.1fl~~fl 1m.:irm 

- 1Tqr111~1fifl111fl lflHm1 
Clo QI d QI 0 d 

- fl11lJ1flflfl'11tHflt11flUf11l'Vl11'11lJfl'I 

1) fl'J11J'l''IJml'l'IJtJ.:il'li1'n.:i1u 'Mun 
- '1YlJ'J'J'1flll'lf11'J

1
lrult.1 

- 'CYlJ'J'J(lflll'l'lfofl 

- 1rn1~a1fim~uu'Y11<11~t.1'l11t1i11 

.. mum 

iJ'cl ~ I fl f .:i ('Ji1.:i 

l~fl'U lJ . fl. -fl. l'l.) 

iJ'cl ~ 1 flf .:i ('li1.:i 

l~fl\.llJ. fl. -fl . l'l .) 

2) M1m.:iflm.h~mu.:i1unuflru~ m'.ilJfll'J ti-l111'1YlJtJfl'clflfl 

m'cl'll'U-ff lJ.Wt.1n'l1~ tJ~tl l'JtlJ'll'U'li1 a i um1 'J ~ a~ ~ 11ilu m'J 

fl 'J11l'1YflU~ll'cl'i'1U'J'J'l'jfl!d'IJtJ'I lflHfll'J 

11'c1~1~t.1'Y11<1'1Juri.:i11~ hwiumrnn'l'Jflll~ 

'l'J rn1f .:i 11~ ~tJ'lvi 1m'Ji1 flfliJ lJNl iu itt°iifl;fl 
:. ,, c::. ,, ,, 

'J1lJ'Yl<lll~ flfl'1Dfl~lfl'J ~U~'IJV.lll'cl~ 'Ylltl'lltl'l 

i !ild. 91 d Cl. 

'J(lU'.i'i'l'Jfl '111'it1U'Jfltl ll'cl~ fl'JWlflflfll'i 

'111~flLfft1'111t1'1JtJ<11~'U'Y11.:i itt~11ilt.1m'i11{.:i 

1m.:im'J'ti''U~ 1v7tJ1u~11ilufll'iciitJlJ'lh~.:i 
itttJQit.1'1Yflll'l~ 

,, QI ~ d d QI " 

l'l 'J fllJllflU \.I 'Yl fl'Jltl'cl~ lfl tlfllfl tl1flU fl'lfl l'4 'i~ 

1i19J ll'cl~ 'Jltl.:11'\.ll'l'cl itt' thiT fl.:11\.1\.l ltlUltlll'cl~ 

mrn 'Yl i' l'ltllfl'Jli'J'J lJ'lll~ 11"1 ~ ~'Ill 1fla fl:l 

.l 
11"1 ~ fl rn ei fl ti-1'11 m rnl'l t.1 l1t.111 'c1 ~ m · .. . ~ 
1'11lJfl'lll'J 'JU'Yl'ilU 
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~ o ~ •ct. ct. ct. ~I ~ ' 91 
'U 6'11 fl 'j 'I fH'i'YI ll 'IU.16'111'i 'HU fJl'I al'tt f)'j 'j ll'll'U ~ 'tt'U'\J'U I fi 6 fJ \>I al 'tt f)'j 'ill f)t) a'J l'I 

U'i~'Yll'UUl'l'Jltl'U~ 30736/16293 'U6'1oHHoH'UtY1Uiilfl~ 1.1lfJ.lfl.fl6'UiYl'ljfl~'U . 

't'U'l.2565 

ii.fl. fl.fl. il.fl. 1ii.u. fl.fl. i1.u. fl .fl. ff.fl. fl.u. i;i,fl. fl.u. fi.fl . 

I . fl urn Tvrn 1 m ~ 

2. 1 ~ ~1J!ff1N 

. 
4. ~rumvrw1 

5. f)illfll'Vl~'U 

6. fll H1111l'ffel 'IJ lJ1~1 t11 1"1 

7. fl1 11lflvt1':i1£J'l1'U"I 

2 i;if-:i1TI 
2 i;if-:i1TI 
2 i;if -:i1TI 

2 i;if -:i1TI 

2 i;if-:i1TI 
2 i;if-:i1TI 
2 i;if-:i11J 

* 
* 

* 
* 
* 
* 

* 

,,j 
'Yllll 1J1'1:l'Yl '1llil~ 1vu '11rnu1rl'u'Vl flti'Ucifflu'Ylul'l ~i ti~, 2565 

* 'lf1~11m~1 1i1u m 'i l'l'i1\ll~t1'1::;i~l'11'i 1emw1 

* 
* 

* 
* 

* 
* 
* 
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' <:( 

1J'Yl'YI 2 

' ~ 31 
Ntlfl'i~'YIUtl' ~H1YltHlil 

2.1 0 ""' 

fll'l~l!U'l.Ull'l 

fll 'J ~~191111191'J1\1 tYtlU fll'J ugu1i 191llllll191 'J fll 'J flt1\I fllHl Cl~!! tf'l 'IJ rm m ~ 'YIU~ \Ill 1~ ~tl 1J 1 'W 'J ~ti~ 

30736/16293 '\Jtl\lttl\li!'UtY1'U ~lfl~ l .11tl.!fl. fltl'U tYl?llfli'W 'YINU1 '.J'Yl~Ul f1'1fl"I lfi'fll!U'U fll'jl9l'J1\JtYtlU fll'J 
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' -=I 
1J'Yl'YI 3 

u11i'Vl ,lJ~'I !V'Utl'Hl'l.HJ!uvf fltJ'U'iftU'Vl'U~ ~ln~ ,~~1!U'Ufll';j~~911lJ91';i1'i1fftl1JfJWfll'Y'I 

~ 'IU 1~i1't1lJ1u';j~e.J~~1! U'U fll';j ifl';j 'lflWvi1mi'.lt1'1Ul lf 'Uf,!91 ff1'11 m ';j lJ'lfU ~lt'U~'U !~tlQ91 ffl'tt m ';j lJ n'f.J fff N 

u';i ~'V11uu9l';im'IJ~ 30736116293 'IJ'f.J'lir1,:i1Juri1u~1n~ 1.11e.1.1f1 .fl'f.J'Uff9li'fli'u 1rlv1u~ 25-28 fllJm~un 2565 

~ 'IU';i ~ flt11J~1e.Jfll';i 91';i1'i1l~fJ W fll'Y'ltllfllfl'l 'U un e.11 fllfl fl11lJ!l 1Uft~Vlfl'V11'1ftlJ ';i ~ ~rn rYe.J'I u H~l.I ff~1Vit1'U 
~ . ~ 

fJ Wfll'Y'lil 1 Uft~fJWfll'Y'l~'U ffllJl';j(lff~ Uf-.lftfll';j~ ~911lJ91';i1'i1fftl1Jf.JWf11'Y'lff 'IU1~ii' tllJ M~,:ill 

3.1 

3.1.1 

u11i'Vl 1lJ~'I 1vu11rnu1J!uvf fltJ'UGJ°lftu'Vlt.1~ ~in~ l'i1mrn';i1111'~r.iwm'Y'lmmfl'luune.11mf1' 

9l llJfi1ttt.1~lJ19l ';j il'U i ~ e.iiY1tl' fl'll'UflW ~ m ';j lJ fll ';j ~ ,:iu 1~i1'v lJU M'l'lfl~ i ~ e.iii~'lfU~91';i1111~uft ~ lfl 1v,:ii'.lv~ 1 ~ 

'lu fll';i9l';i1111~ 9lftt1~11un fll';j 1nui1'f.lv1,:i~,:i~v 1 utl 

1) fl11Yl'l1il1~~Uil~e.l'f.l.:J'nl.J (TSP) 

l'i1nn1nui1vv1,:i i~e.i'l~1fl1t1,:i1nui1t1v1,:i'lfil~m,:i~~\!'I (High Volume Air Sampler)~~ 

i1t1ei1,:immf1'~1m)m1m';i~~t11mrY 40-60 ~nrnrYn~9l~t1ml1 ~ium~~1iinrn,:i1m1t1'1 (Glass Fiber) 1nu 

i1tJV1'1l~'U!1"1 24 i'1 im ~ti l i1t1Vl'I fll';j~~i'l1fl1t1'l!nUi1t1v1,:i~t1'1~~i'l1ir\!'l'i11fl.yf'U~'U 1.5-6.0 !lJ91';i 

i~e.i~~~i'l1fl1t1'l~tl'lt1~'lu ~ i '1,:i 1ljij~,:iu~nfff Ntt~tltl1fl l';i \! ,:iu,:i tl1m~~1ii mv,:i 1 ui''lmf-.lft~l'l'lltl'I 
Jrnir nrit1uuft~tt ifonui1t1 v1,:i 1~'f.ltt 1tlrntl' n'llv'l~'U ft ~ t1t1rnu m~~rn mt1,:i uft~tt 1u1 m~ni1veiN . 
m mrY~Qw tt tJilUft ~m1lJ~'UlJ19l ';j !l'U ui1'1~,:itl 1J rntl' n'll t1'I ~'U ft ~ t1t1'1Uft ~u1 m91';i mmrY1ufi1u 1w mti 1 

TSP 1uml1e.iilft~fl i'lJ~tl~fl1J1rYrl!lJ9l';j (mg/m3
) 911lJlJ191';i!1'Un11m1~tt US.EPA 802 

2) fl11Yl'l1il1~~Uil~e.le.l.:J'IJU1~!~fl (PM-10) 

l'i1m';i 1nui1vd1,:i i~e.i'l~1fl1t1,:i1nui1t1d1,:iv1mrY'lfil~uH~~\!'I (High Volume PM-10 Air 

Sampler) ~~tllfllrY~l'U PM-10 Inlet ~1e.JVm1fll';i~~tllfllrY 40 ~fl1J1rYrl~91~tJ'U1Vi ~1'Um~~11'lflrn'l~l'i1'i11fl 

fl1t1'Vlcif (Quartz) 1nui1'f.lv1,:i1~u11m 24 i'1 ilJ'I ~ti J i1'f.lv1,:i fll';j~~i'l1fl1v,:i1nui1t1d1,:i~v,:i~~i,:i'l,rff,:i 
" 

111nvfu~u l.5-6.o 1lJ9l';j i~e.i~~~i'l1fl1v,:i~v,:iv~'lu~i'1,:i hiii~-:iu~nfff 1,:itt~t1t11m';i\J''IU'I tl1nn~1iimt1,:i 
1ui''ltt1 f-.lft~ W\Jtl'ltll'tttl' fl nt1'UUft ~ 'tt rl',:i1nui 1tlVN !~'f.l'111tl1'11tl' fl'Utl'I ~'U ft ~ tltl'IU'U m~~11'l mv,:i Uft~'\11 

ill lJ191';ii1t1 v1,:immrY~QW '11 tJ ilu ft~m1lJ~'UlJ191 ';i il'U ui1' 1~ ,:itl 1J rntl' fl'lltl'I ~'U ft~t1t1'1Uft ~u1 lJ191 ';i t11mff1 u 

fi1l.l 1W mu1 lJlW ~'U ft~tltl'l'IJ'U l~!~fl 'lu ml 1e.iiJ ft~ n'.f lJ~tl~ fl1J1rYrl!lJ91 ';i (mg/m3
) 911lJlJ191';i ! l'U nil fl ';i l ~ tt 

US.EPA076 
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e ~l\)R'.il~i'"1~fllll1\'ltl101fl'l"Yu-s".ia1n1mrnt·wiutifo 

St.t u:.inflltl\)a1aut1\lt:iJihn1a.:ilfl1\l01':i (0445758E, 1852112N) 

St.2 \J~L1tllthi!na.:i9fih1ih (0445861E, 1853125N) 

S \J~L1'1ifl'YV\1'lil'Y1~R (0446345E, 1849928N) 
v 

M INIJ<G t;N\llRONMt'.NT 

- Yi''Yiirfl".i\101".i 

\htn1uum<fi 30794/15994 

tl1tniuuei1ii 30672/15261 

D \httnutl'm-.iii 28202114896 

thtn1uum-s;:i 307 45/15502 

[!) lH l:iJ\iutJ £1\l lfl':i\l 01'.i 

gls ·1.1U.U1./t'3 - l 



. " . 
1~v'V11m'.i11'.i1'ili~'liru111w-vifl1~11'il~t~i'ufff1m~'Vlu'l'i-:il1JJ~ 3 tltiTu fltl ('.iu-vi 3-1) 

" 

..:::ii o QI d' t:::. ~ .o::i. QJ QJ ~ I f ,A. .J 
2. 'IJ'.i!1Wtll'Uf1tl.:JC).Jl1'Uf11 ('V'lf1~ 0445861 \ll ~ 1'Utltlf1 , 1853125 ll1'Utl) tlQl11'1'illf1'V'l'U'Vl 

im-:im'.itu'V11-:i~1'UVlrr11~i'U11m~t1-:imutJ u'.i ~mw 800 tlJ\ll'.i 

3. u1 11tui:f'UrJ~9llm~11 (Vin~ 0446345 11 ~ i'Utltlf1, 1849928 mutJ) tJ~i-11-:i'illfl~'U~ 
im-:im'.itum-:i~1'UV!rrM u n mw 1.8 nimJJ11 '.i 

'illf1~'1fll'.illl'.i1'ili'~fJW.fll'V'ltllfl1ff'l'Uunmmrr ~l'U1'U 3 trmu 1rltJ i'U~ 25-28 fJlJill~'U~ 2565 

ii~'1fl1 '.i \ll '.i 1'ili~ 'l'U111 '.i 1-:i~ 3-1 u'1 ~'.i 1t1-:Jl'U~'1m '.i i1m1~M'imnfl~'U1f1~ 2 

' 
111l'H:JTI 3-1 Nilfll'i\11':i1111Vlf.}Will'VH>lfllH1um·m1mH11u~t>'UQllfllTI'Ui 2565 

25-26102165 

26-27102165 

27-28/02/65 

25-26102165 

26-27102165 

27-28/02/65 

25-26102165 

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

0.268 0.098 

0.264 0.097 

0.269 0.099 

0.214 0.078 

0.225 0.084 

0.228 0.082 

0.223 0.086 

26-27102165 0.220 0.083 

27-28/02/65 0.224 0.087 

0.330 0.120 

u11'i'Vl iJJll'I l~'Ul1'.itl'Ul"''U'tl' fltl'U'lfflU'Vl'U~ ~ln~ , 2565 

m11'.i i l'UfJW111V1m mrri 'U u '.i '.i m mrr 1~vi1 i u U'.i ~ mrrflw~m '.i lJ fl1'.i ~ -:iu 1~ ~tl lJU 11 -:J'll'l~ 
., "' 11'1J'IJ'Vl 24 VI.ft. 2547 
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3.1.3 

'OlflfH'lf11'.i\91'.i1'0l~fltlH1WHJlf11fl'l'Um 'H.llf11fl'l'U'li1.:iiu~ 25-28 fJlJfll'W'Ull 2565 ~l'U1'U 3 

irmu vm11 'lJ1rn;u h.:i ili'Hu'llti\I if1Hf11'.i iifi1 TSP t1Qiu'li1.:i 0.264-0.269 mg/m3 
um;iifi1 PM-10 tiQ 

iu'li1.:i 0.097-0.099 mg/m3
, 'lJ111wrl1uf1ff\ICJJM'U~1 iifi1 TSP tlQl'U'li1.:i 0.2 14-0.228 mg/m3 

um;iifi1 PM-10 

miiu'li1.:i 0.078-0.084 mg/m3
, 'lJ111Wfl''UV~\!lJ'Ul~\91 iifi1 TSP tiviu'li1.:i 0.220-0.224 mg/m3 

m1::iifi1 PM-10 
~ ~ ~ 

t1Qiu'li1.:i 0.083-0.087 mg/m3 ~.:iiifi1tJQl'Ulf1WcvllJ1\91'.i!l'U~fll'11'U~ trlml1vrnf11'.i\91'.i1'01~~1~'1hfoffornYit1'lJ 

nrnf1W cvllJl\91'.i!l'UfJWfll'Vltllf11fl'l'Um'.i tl1 f11fl' i ~vi 11 iJ \91llJU'.i::f11fl'f1W:: f1'.i'.il.Jf11'.i~ \IU1~~tllJU 11 \l'lfl~ ~ U'lJ~ 

24 vrn. 2547 ~fi111u~fi1m~t1 24 GJt1 im TSP 1li1nu 0.33 mg/m3 
m1:; PM- 10 1li1nu 0.12 mg/m3 (~mf1ffl'.i 

fllflH'U 1f1~ 3) 'l'J f1fft11U ~'Vi 1f11'.i\91'.i1\ll~ U~tlVl\I, '.i n\91llJ~U'.i::f1tl'lJf11'.i'O:: l?i'ti.:iuB'lJ1l\91 l lJ lJ1\91'.if11'.iif ti.:iti'UuCI:; 

uti"'l'IJHC!fl'.i::'Vl'lJ~l'UfJ WflTV"ltllf11fl'tlVl\llfll \lfll ~ 11~ tlf11'.i l~ lJlJl\91'.i f11'.i 1i1'iiu'.i::ff'Vln fll'V"llJlf1~'U l'li'U f11'.i l~lJ f11 '.i 

m U'.i aJ 1 l 'Um ::'lJ1'U mrn~Vtl tlM'U l 'U tl'U lfl\91 "1'Uln'lJf1tl\IU l UC!:; f11'.i~ ~'V"lrnJ llff'U'Vll\l'IJ'Uff \IUl flltl imi1 !1W 

.I "'i ?1 'j) 'V"l'U'Vl f1Hf11'.i lu'U\91'U 

3.1.4 

'Olf1HC!f11'.i\91'.i1\ll~fl Wfll'V"ltllf11fl'l'U'lJ'.i'.i tllf11fl'l'U'li1.:i~ ~l'UlJl'O'U~ \ID 'O~U'U (l~tl'UfJlJfll~'U i 2565) 

1~'Vi1f11'.i\91'.i1'0i~ilimw~uC1::titi.:ivf.:i1111~ (TSP) tm:;ilimw~uC1:;titJ\l'IJ'U1~~1f111 10 1lJmtiu (PM-10) 

~l'U1'U 3 mnu 1~un 'lJ111w i'.i.:i ili'Hu'llti.:i im.:im'.i 'lJ111wrl1i!f1mCJf'Hu~1 tm:;'lJ111tuf!!'UV~\!lltn~11 (~.:i 

111'.i1.:i~ 3-2 tm:;iu~ 3-2) i~t1'V"l'lJ11 'l'Jf1f1f .:i1m:;vf.:i 2 ~'lfu~'Vi1mrn'.i1t1i~iifi1tJQiumwcyfm11'.i!l'UfJWm'V"I 
tllf11fl'l'Um'.it11f11fl'i~t1Y1'11iJ11111u'.i:;f11fl'f1W:;m'.ilJf11'.i~\ll!1~~tllJUM\l'lfl~ ~U'lJ~ 24 'V"l.fl'. 2547 'l'Jf1fft11U 

~'Vi1m'.i\91'.i1'0i~ ~.:iuir~.:i 1i1'1liu11'V11.:i~u'.i:;f1ti'lJm'.i !~ugllii191111m\91'.i m'.i~ !~fi111u~ 11'tiv1.:i1f17 .:if1 f~ 1~tl 

11.ii i1'1n~ i: .. rnm :;'VJ'lJ ~tl'J1ll'lf'U ~ l'U fJW fl l'V"ltll f11fl' 1m:;\?i'ti\IU gml~l.Jl~ lJ\91 llJ~'Vll\l 'lJ1'J:i 'Vl~m fllll ~\Ill 1~~ tllJ 

!~ i1'ti1uu:;tl1mu~1 i'U'u1.:il?i'u 1~mllu m'.i "~ilimw ~'U~'0:;1n~~u iutiu1f111 ii1'tl'tit1~ey~ ~.:im.:i'lJ1'1:i'Vl~ 
mmfl~\IU1~~tllJ 1m:;'Vll\I im'lf11'.it1:;l'i1m'.i~~\9lllJlal'.i:;i.:ir.iC1f11'.i\91'.i1\ll~fJWfll'V"ltllf11fl'l'UU~C1:;q~mC1 ll 

"" "' i 'j) d 'j) d i ,,j )l/ "' ~ I l!J.11 iJ Q "' 

lf1~v.!Clf1'.i:;VJ'lJf1'lJ'J1lJ'lf'U f1"1fltl\llJlf1'Utltll'V"ltl\I ~ l'V"ltl\1:;11l'Vll\11Jtl\lf1'Ul!Cl:;Uf1 !'IJl'ltl !U 11lf1~HC!fl'.i:;VJ'lJf1'lJ 

'lJlJ'lf'U 1 f1~l~ tl\l l 'U'.i:;~'lJtl' tl ti~ ey~ 
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. 
"" nm 

25-28/02/62 

15-18/10/62 

25-28/02/63 

12- 15/10/63 

25-28/02/64 

11 -14/10/64 

25-28/02/65 

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

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

0.2 11 - 0.273 0.1 73 - 0.196 0.181 - 0.195 0.080 - 0.091 0.064 - 0.072 0.073 - O.Q78 

0.2 19 - 0.23 1 0.1 79 - 0.181 0.178 - 0.197 0.089 - 0.094 0.086 - 0.087 0.080 - 0.087 

0.204 - 0.275 0.199 - 0.212 0.182 - 0.199 0.079 - 0.092 0.080 - 0.081 0.075 - 0.079 

0.2 11 - 0.224 0.157 - 0.167 0.157 - 0.163 0.078 - 0.085 0.060 - 0.068 0.062 - 0.068 

0.238 - 0.260 0.199 - 0.208 0.194 - 0.2 12 0.082 - 0.095 0.073 - 0.075 O.Q75 - 0.080 

0.191 - 0.203 0.149 - 0.159 0.151 - 0.168 0.075 - 0.079 0.05 1 - 0.054 0.050- 0.060 

0.264 - 0.269 0.2 14 - 0.228 0.220 - 0.224 0.097 - 0.099 O.Q78 - 0.084 0.083 - 0.087 

0.330 0.120 

u'11f'Vl 1llii~ lB'U1TnJ'\.H"''Uvl flti'U'!ff!u'Vl'Ul'l ~i ti~, 2565 

ml'l"J" ~l'Uf.JW.f11'V'ltl1fllffi'Wm"J" f.Jlfllff 1~vi11 ti tl"J" ::: fllffflw ::: m "J" llfll "J" ~ ~u1~ii't1:1Juli~'lf1~ 

utluVi 24 'V'l.ff. 2547 

St. 1 

St. 2 

St. 3 
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0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.130 
0.120 
0 .11 0 
0 .100 
0 .090 
0 .080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 
O.OIO 
0.000 

Total Suspended Particulates (24 hr) 

mglm' 
m m31u = 0.330 mg/m3 

..... .. ................... ...................... ..... ... . ... .. ............................... 

0.273 0.275 

t.2 11 I f 260 
.,o.269 

0.23 1 0.224 0.264 

! 0.2 19 ! 0.238 0.203 
0.204 0.2 11 !0.191 

25-28 o .'11 . 62 15- 18 l'\.A. 62 25-28 0 .11. 63 12- 15 91 .A. 63 25-28 0.\1 . 64 11 -14 1'\.A. 64 25-28 0 .\1 . 65 

mg/m3 

JU~ 3-2 m1vl1mumfiurnrnm'lm1ili'~f.!Wlll'rrn1mf'l1um'lrnmf'I 

u'.l11wiHiij-ttu'Uo.:iifl'l'lfll'l1w1h-:i~r-hui11ilu~-:iifo~ii'u 

PM-10 (24 hr) 

IJ11'11J1U = 0.120 mg/m3 

0.09 1 0.094 

! 0.089 

0.092 0.095 

~.082 ! ! 
0.080 0.079 

0.085 
! 

O.Q78 

0.079 

ii.075 

.0.099 

0.097 

25-28 n .\1 . 62 15- 18 91. A. 62 25-28 o.'11 . 63 12- 15 91. A. 63 25-28 n.'11 . 64 11 - 14 l'l.A. 64 25-28 n.l1 . 65 

JU~ 3-2 (~ti) n'l1vl1mumfim.JHMl'l9''11ili'~f.Jwm-nt11mf'l1um'lrnmf'I 
u'.l11wiHiij-ttu'Uo.:iim-:im'l1u-1h-:i~fl1umilu~-:iifil~ii'u 
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0.33 

0.30 

0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 

0.00 

0.130 
0.120 
0.110 
0.100 
0 .090 
0.080 
0 .070 
0.060 
0.050 
0.040 
0.030 
0.020 
0 .0 10 
0.000 

0.196 

!o 173 
0.18 1 
•0.119 

Total Suspended Particulates (24 hr) 

0.2 12 

!0.199 0.167 
t 

0.157 

0.208 

*0.199 

IJlmJ lll = 0.330 mgim' 

0.159 
t 

0.149 

!0.228 
0.2 14 

25-28 n .11 . 62 15- 18 91 .fl. 62 25-28 n.vi. 63 12- 15 l'l.A. 63 25-28 n.vi. 64 11 - 14 91.fl. 64 25-28 n .11. 65 

mg/m3 

JU~ 3-2 (~a) n·nvJ1mm.Jl'nm.JNntn'illl'i1;:ii'vitJwmV'la1tn11hmnmtn11 

u~11w1'1t'rfnT.:i~tt'j.j~1i'j.j~1.:i~Hl'j.jl11\l'j.j~.:iifoilu'j.j 

0.087 
0.072 • 0.086 

! 
0.064 

PM-IO (24 hr) 

1J1m31u = 0. 120 mg/m3 

0.08 1 • 0.080 £068 

0.060 

0.075 
6 0.073 

;054 

0.051 

25-28 n.vi . 62 15- 18 91 .fl . 62 25-28 n .Vl. 63 12- 15 91 .fl . 63 25-28 n.vi . 64 11 - 14 l'l .fl . 64 25-28 n.vi . 65 

JU~ 3-2 (~ti) n'i1vJ1mt1mnt1'UNtlf11'i\ll'i1\llVlfJWil1Vitiltnfli'j.jm'itnfllfl 

u~11w1'1t'rmT.:i~tt'j.j~1i'j.j~1.:i~Hl'j.jl11\l'j.j~.:iif;:i~u'j.j 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-7 REPORT: MM_ V I : VYKCONSTRUCTION/2022/FEB/FIGURE3-2. DOC 



0.33 
0.30 
0.27 
0.24 
0.2 1 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

0.130 
0.120 
0. 11 0 
0.100 
0.090 
0.080 
0.070 
0 .060 
0 .050 
0.040 
0.030 
0.020 
0.0 10 
0.000 

mg/m3 

0. 195 

!0. 18 1 

25-28 n .1~ . 62 

mg/m3 

0.078 
! 

0.073 

25-28 n.l'i. 62 

' 

0.197 

!0.178 

15- 18 91.A. 62 

0.087 

! 0.080 

15-18 •I. A. 62 

Total Suspended Particulates (24 hr) 

0.199 

!0. 182 

25-28 n.V< . 63 

0.163 .. 
0.157 

12- 15 l'l.A . 63 

PM-10 (24 hr) 

lJ l l'llJl \I = 0.120 mg/m3 

....................... 

0.079 
t. 0.068 
0.075 ! 

0.062 

25-28 n .1·1. 63 12- 15 9l.A. 63 

0.2 12 

! 
0.194 

25-28 n .l'i. 64 

0.080 
! 

0.075 

25-28 n .l'i . 64 

lJlm!l \I = 0.330 mg/m3 

0. 168 
1

0.15 1 

11 -14 91 .A. 64 

.0.224 
0.220 

25-28 n .1~ . 65 

············································ 

t.0.087 
0.083 

!0060 

0.050 

11-1 4 91.A. 64 25-28 n .R 65 

J1Hi 3-2 (9io) n·nw1mumnuuf-lt'lfll'jV1'j1;i1'vitJWfll'Vltllflll'lhmnmnu1 

u~nwt1u~-W~1ru1;lvi1u~1.:i~~1um;iu~.:iifo~ii'u 
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ff1-njuthu.J1tl'A l.110.m.AouacifRiu 

3.2 

3.2.1 

fl11ll!l1Ut'l~Vlf1'Vnrn:uutl'1'¥11m ·.m1~m~1-1fi1'jlf.li'11:u.:i ~imfmhfi1~1~m'1~'¥111~'UUf-l'UtJiJ'1:1J (Wind Rose) 

i,,, a.~ Jt QJ d Q jJ 

~n:unuu'lltM 1 uvhirn (The Beaufort Scale of Winds) fl1Hl~~.:l!f1Hln~m1m'j1Ut'l~ 'Vlf1'Vrnt'l:u ~tl.:ltJ'.:l~ln 
l C. i d ! Jt j/ ''1 di I \J} I d .d, 3J .::!f QI j/ ! '1 I 

'Vl'U~'U 6.0-10.0 t:iJ1!'j 1~t1~~'V111.:i1mt1.:i11t1.:it1~ 'U'Vl 1'1.:i 1:u:umtJ~mfi1.:imt1t11fll'jtJ'.:IU.:1 U'1~11t1.:i11.:i 'U'lf1.:J 

1'WU'1~! 1"1!~tl1fl'U fiu fll'j 11'j1~1~f]Wfl 1'Vltllfl1fli 'Wm 'j tll fllfl !~ti i i'1~'U~tllJt'ltr1.:iii .:JU ff~.:lfl11:1J ffl.J~'U t 

'lltl.:!f-IM1'j~'j1~1~ 1~t1l'llfl1'j~n~1~ ~1'U1'U I mnu fiti u1nw h.:i 1:iH1'W'lltl.:! 1m.:im1 (Yin~ 0445758 
"' . ' 

~~1'Wtitin, 1852 11 2 muti) t1tjli1.:i~1nY1'Wli1il~11tl'1mi'.lt1.:i1'1.J'V11.:i~1'UVifl11~1'1-111n D'j ~mw 500 t:IJ1!'j (i'l.Jli 

3- 1) 

3.2.2 

f1U~n~1~fl11:1J!l1Ut'l~Vlfl'V11.:1'1:1J ~1'U1'U 1 fft11U 1~un u1nw h.:i 11.itt'U'lltl.:I lflHfll'j 

'1mh.:i11m1~t11fiumrnn~1~fJWfl1'Vlt11fl1fli'Wm1t11mfl 1~1111.:ii'W~ 25-28 Q:Ufll'W''Wt 2565 ijf'.lt'lfll'j 

1!'j1~1~uff~.:i'l'U111'j1.:J~ 3-3 ~.:iitJ~ 3-3 Ut'l~'jltl.:Jl'Uf'.IMUm1~1~'1'Ufl1flf'.l'U1f)~ 2 
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. 
' Q.I .Cl, Q..I d 

'J~1111'11'1H1 25-28 fJt1.fllVfU1i 2565 

frJUJl~'J'iUJ 1tl0~1oiiu~mrn1htnJ (%) 

u'fow h~ hH1u'll0~ forn111 

0.4-3.6 mis 

Tiff't'IHi:nl 

N 6.94 

NNE 6.94 

NE 6.94 

ENE 1.39 

E 5.56 

ESE 11. 11 

SE 16.67 

SSE 12.50 

s 0.00 

SSW 1.39 

SW 1.39 

WSW 1.39 

w 1.39 

WNW 2.78 

NW 0.00 

NNW 0.00 

'nil 76.39 

t'liltH 'U (<0.4 mis) 23.61 
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.. ---~ --. . . 

... 

r wEST 

SOUTH 

3.2.3 

.. 
EAST 

WIND SPEED 
(mis) 

>= 11 .20 

• 8 .50-11 .20 

• 5.80 - 8 .50 

• 3.60 - 5.80 

1.80 - 3.60 

• 0 .40 - 1.80 

Calms: 23.61 % 

'Vi1mn1n'll1'flm1m~1ui'!~Virrvn:im.J 3-fu~€J1~€J-:iu'l11ru1H 1lil1'U'll€J'l lf1Hf11'J imh-:i1u~ 

25-28 fJllfll~'Ut 2565 'V'lu11 if1ui'l1t\]~flll1'111flVif'll91~1u€l€Jn1ih1-:iM (SE) 1m1iifl11111~1iu'lf1-:i 0.4-3.6m/s ~fl 
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3.3 

3.3.1 0 "' 
fll'l~l!U'Ufll'l 

u11i'Vl 1:1.J~'l 1~u1TH1u1rl'u'l'l tre:iwifmrnu~ '1in~ v11m1'f111\Ji~nirnft't1'1m~t1 24 i'11m 

(Leq. 24 hr) 1m~1~irnfft1'1~'1"J'~ (Lmax) 1:rJunm 3 l'U~tll~tl'l iu'lf1'1~iifm~11il'U'11'U'f11lJUfl~'\Jtl'l 

1m'lfl11 irltii'U~ 25-28 fJlJi11'!4''Un 2565 1~u'li'tfl~tl'lijtl Integrating Sound Level Meter ACO 62361~t1v11 
m1'f1 11\11~ 'luu1 nw ~m~11"~ 1~f mn'1m~'Vlm1mft't1'1i'l '1iu1u 3 m:nu ~'11:rJuv~1~u1fiu~'f111\Ji~ 

fJWil1l'ltlltl1fl'i'UU11tl1tl1fl' fltl (i'liu~ 3- 1) 

St. 1 u1rnu h'l 11Hiu'llti'l im'lm1 

St. 2 

St. 3 

3.3.2 

\11flf-H'1fl11'f111\Jlm~irnft't1'1m~t1 24 i'11m (Leq. 24 hr) U'1~1~irnft't1'1~'1tl'~ (Lmax) 11'.lu 

11'11 3 l'U~tll~tl'l '11'U1'U 3 tnllU 1rltii'U~ 25-28 fllJil1'i4''Un 2565 iiH'1fl11'f111\Jl~ i'U'f1111'1~ 3-4 lit'!~ . 

' ., "' ., 
1'Ufl(>l11111~ 

Leq. 24 hr Lmax 

25-26/02/65 59.3 96.2 

26-27/02/65 59.6 96.4 

27-28/02/65 60.2 96.9 

25-26/02/65 56.3 89.2 

26-27/02/65 56.6 90.5 

27-28/02/65 56.9 90.7 

25-26102165 54.6 86.1 

26-27102165 54.8 86.5 

27-28/02/65 55.3 87.0 

70 115 

m'f11!1unirnft't1'1 i~u,,t1iu u1~mfl'flw~n11:1.J m1~'1u1~~ti:1.Ju'i1'1'lf1~ mfo~ 15 l'l.fl'. 2540 

ll'1~lJ1'f17!1'Ufl1UfJm~irnft't1'1u'1~fl11:1J~'Uft~1Vltiu\11flflUvllll1ijtl'lM'U 'flllJU1~mfl'm~m1'1 

'Vli'l'lt11mn1rn'lf1~uii~~'lu1~~ti:1J u7~mfl'71'1ffl\J\11'4tumfl iu~ 29 'fiu11fllJ 2548 
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3.3.3 

'illfH-H'lfllH'l'.i1'ili~'.i ~ irnnt1.:im~t1 24 'li'1 im (Leq. 24 hr) U'1~'.i~irnnt1.:itl'.:i"J'~ (Lmax) 11'lu 

11'11 3 imim~ti.:i ~llJTU 3 i:nnu 'Vlu11 u7rnu h.:i i:Wttu'llti.:J im.:im'.i ijfi1 Leq. 24 hr titj1mh.:i 59.3-60.2 

1~;1u'1(ltl) 1m~nfi1 Lmax ml1mh.:i 96.2-96.9 1~;l'U'1(ltl), u'7rniHhtl'mi-.:iCJJ'i1u~1 ijfi1 Leq. 24 hr tid1mh.:i 
~ ~ 

56.3-56.9 1~;l'U'1(ltl) 1m~nfi1 Lmax tlQtwif1.:i 89.2-90.7 1~;l'U'1(ltl) , u'711rul!!tJV'W'\Pllm~~ ijfi1 Leq. 24 hr 

tid!u'li1.:i 54.6-55.3 1~;1u'1(1ti) 1m~nfi1 Lmax tid!u'li1.:i 86.1-87.0 1~;1u'1(ltl) ~.:infiwd1umruqi'm~'.i~1u 
" " cu "3 

'.i~irnnv.:i i~t1-vf 1 iu ~1:1JU'.i~mf1flru~mrnm'.i~.:i111~'1'mmli.:i'lf1~ 11uu~ 15 Vi.ff. 2540 (mfl~tJ1f1~ 3) ~ 

n111u~!M'fi1'.i~irnnt1.:im~t1 24 'li'1 im (Leq. 24 hr) ijfi1i~:W1fiu 70 1~;1u'1 (rn) u'1 ~ ftl'.i ~ irnii't1.:itl'.:i"J'~ 

(Lmax) i:Wifiu 115 1~;1u'1(rn) 1m~nfi1tiQt'U1f1ruqi'm~'.i~l'Ufl1Uf>Jm~irnnt1.:iu'1 ~ fl11:1J~'Uff~1Viti'U'illf1 

m '.i 'Yi1m Jjti.:itt'U ~llJu '.i ~ mf1m~ 'Vln.:i'Vli''Vlt11m ti'.irn'lf1~u'1 ~~ .:iu1~ti'ti:1J u'.i ~ mff'.i 1'lfn'il'ill1J1um:n i'U~ 

29 i''U11fll.l 2548 ~n111'U~ftl '.i~irnnt1.:i'il1f1m'.i i:Wu~1m~ dtit1tt'Ut'Ufll'U 24 'li'1 im ~ti.:ii:W1fi'U 70 1~;1u'1(lti) 

U'1~ftl'.i~i'Ulfftl.:J\1'.:J"!~ (Lmax) i:W1fi'U 115 l~;l'U'1(ltl) 'VJf1fftnu~Vi1mrnn'ili~ 

' _ ~ <:::t "" v v <:::t Gt I <:::t I ~ _Of' OJ 

3 .2 .4 AlJ'J' tl1.JA'YI fJ'l.JNtl fl l 'J' fl ~wn l.lfl 'j 1111 Vl'J' ~vim ~fJ.:.t g u 'ti 1.:.t'YI N l u ti l 'ilU fH'U 'il'lJ 'lJ u 

'illf1~'1f11'.i~'.i1'ill~'.i ~ irnii't1.:im~t1 24 'li'1 im (Leq. 24 hr) U'1 ~'.i~ irnii't1.:itl'.:J"!~ (Lmax) 11'J'U 

11m 3 i'U~ti1~ti.:i!'U'li1.:i~~1'Um'il'Uf:i.:iu'il~u'U (1~ti'UfJmn'W''Wi 2565) Vi1m'.im1'ili~~1'U1'U 3 m.nil i~wi 

u'711ru h.:i i:Wtt'U'llti.:i iflHfll'.i u'711rurl1tl'f1ff.:iCJJtt'U~1 11'1~u'711ruf1'UV'W'\Pllm~~ c~n1.:i~ 3-5 U'1~'.iu~ 3-4) 
~ ~ 

'Vlu11 VJfmf .:iu'1 ~.J.:i 2 i'lfil~Vi1m'.i~n'il1~nfi1titj1 'Umruqi'm~'.i~1m~irnii't1.:i i~v-vf 1 iu ~llJU'.i~mff 
flru ~ mrnm'.i~.:i111~ti'ti:1Juli.:i'lf1~ 11uu~ 15 Vi.ff. 2540 (fllfl~mn~ 3) ~nll'i'U~ 1M'fi1'.i~irnii't1.:im~t1 24 'li'1 im 

(Leq. 24 hr) ijfi1Mi:W1fi'U 70 l~;l'U'1 (ltl) U'1 ~ ftl'.i ~ i'Ulfftl.:J\1'.:J"!~ (Lmax) i:W1fi'U 115 l~;l'U'1(ltl) 'VJf1ffmil~ 

Vi1m'.i ~'.i1'ili~ ~.:iun'~.:i 1M'ilt'U11 fi'il m '.i :1Jf11'.i 'fl11il'U.:i1'U 'llti.:i i m .:inn t'U'li1.:i~ ~l'Um i:Wri .:i~'1m~'Vl'U~l'U 

fl 11:1Ji.:i'.i ~irnii'ti.:i~ tiu '7 11ru 'IJ'lJ'lf'U 1 n '1'1fi t1.:il4''U ~ i m .:i m '.i u~tid1.:i1~ 
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I' I' r • v ,q v v 
llNl/1Jll'11Jfl lnl'J 1.1 1lJ.lll.RBIJll'l'IH"lt'IJ 

., "" "" 'I:t:Yl1JnTfH [IYIOJll1Jtl(Hl)] 

' ., "" ., 
1'U'Ylfl'I191YI Leq. 24 hr Lmax 

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

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

15- 18/10/62 58.8 - 59.5 55 .8 - 56.4 54.l - 54.8 95.5 - 96.4 88.7 - 90.2 85.6 - 86.5 

25-28/02/63 59.0 - 59.7 56.0 - 56.6 54.3 - 55.0 95.7 - 96.6 88.9 - 90.4 85.8 - 86.7 

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

25-28/02/64 59.4 - 60.3 56.4 - 57 .0 54.7 - 55.4 96.3 - 97.0 89.3 - 90.8 86.2 - 87 .1 

11 - 14/ 10/64 59.6 - 60.3 56.6 - 57.2 54.9 - 55 .6 96.3 - 97.2 89.5 - 91.0 86.4 - 87.3 

25-28/02/65 59.3 - 60.2 56.3 - 56.9 54.6 - 55.3 96.2 - 96.9 89.2 - 90.7 86.1-87.0 

i.Jlfl'I!l'U 70 115 

1Jl 1J'Vl hrQ~ l~'U,1'Hltmj''Uvl flt1Wlf'1ll'Vl'U'fl '11flfl , 2565 

1Jl'Pl'.i~1m :::: irnfft1~ lflt1~11tJ 'iJ'J :::: fllflflru :::: f1'.i'.i1Jfl1'.i~ ~u1flirt1:1.Jutt~'lf1~ mJu~ 15 vrn. 2540 

St. I u'l nru 1H 1li'tt'U'\Jtl~ lflHfll'.i 

St. 2 

St. 3 

3.4 

3.4.1 0 ""' 
fll';J~l!t!t!fll';J 

u'l il'Vl 1ird~ 1~'U Lb '.i timlf'Uvi' flt1'U'li'111'Vl'U'fl '1infl v11m'.i'Pl'.i1'iliflm ~rl'mr:::: 1Vlt1'U'\Jru :::: ~i1f1n 
"" ~ a 'I" 'I" q ~ di a ., .:, a .d ~ 

'J:::: 11Jfl'\1'Ull'\11Jtl~'\Jtl~ im ~fll'.i 1flt11'lflfl'.itl~1Jtl'Pl'.i1'il1f'IUH'1''Uff:::: l'Vltl'U (Seismometer) tllftl Instantel Model 

MiniMate DS-077 ~i1~flfl1ll.Jff11J1Hl'\Jtl~lfl~t1~1lt1 i'Wf11rn'.i1'iliflrilfl111J1~1t1lpllfl (Peak Particle velocity) 

'\Jtl~fl~'U~'Uff :::: 1Vlt1'U1~;~u~ 0.254 lJ'1~11Jm /1'U1Vi ~'U1tJ ri1m1:1.J~ (Frequency) titji'W'lh~ 1-100 1~{'Pl9f' 
1m::::u11ri~fum~Vflt11f11fl (Microphone) fi111'Ufl~'J::::iu 140 lfl~l'l.rn (1W'1) lfltlvllf11'.i'Pl'.i1'ilifli'UUll1W~fllfl 

i1'il :::: 1~f'ui:-mm :::: 'V11J'Pl11J1Jl'Pl'.if11'.i"1 ~fi111'Ufl '11'U1'U 2 mnu fiti (i~'.itJ~ 3-5) 
"' 

i. '1.J'l nru'\JmmtJ'1~'iJ'J :::: 'V11'Uu'Pl'J~1'Uiltr'Pl :::: i'Ut1t1f1 'J :::: 11i1~11rl'f1111Jfl~ 5 1m:::: 6 c-Wnfl 

., a ' ' ,1 .d ~I ~ a llJ. I ~ "" ., • I 
0445758 'Pl :::: 1'Ut1t1f1, 1852112 m'Wti) t1Qm~'illf1Vl'U'Vll1Jfi'l1'Ull'\11Jt1~ rn'Vll~fll'U'Vlfl'Pl :::: 1'U'Plf1 ]J'J :::: mru 500 

llJ'Pl '.i 

2. u'lntu'Vl '.i:::: lil~flt1Utt'Un1 (Yltlfl 0445861 'Pl :::: i'Wt1t1f1 , 18531 25 muti) t1tjtt1~'il1f1vf'U~ 
1m~m'.i 1tJm~~1'UYlfl'Pl ::::i'W'Plm~v~mtlti tJ'.i :::: mru 800 1:1.J'Pl '.i 
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Jf1.njurbuV1tfA j . ')1lJ.lfl .fl f1UtrA1fliu 

dB(A) Leq. 24 hr 

70.0 
mmpu = 70 dB(A) ........................ ........................ . ....................... . ........................................ 

65.0 
.59.5 59.7 59.9 60.3 60.3 60.2 60.0 .59.3 

"59.4 "59.6 
. 

55.0 58.5 58.8 59.0 59.2 59.3 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

25·28 n.l1. 62 15- 18 91.11. 62 25-28 n."11. 63 12- 15 91.11 . 63 25·28 n.YL 64 11-1 4 91.11. 64 25-28 n."11. 65 

dB( A) Lmax 

120.0 
l.J1ms1u = 115 dB(A) 

............................ .. ........ . ........................................ , 
11 0.0 
100.0 96.2 .,96.4 _?6.6 96.8 97.0 97.2 .,96.9 
90.0 95.2 95.5 95.7 "95.9 "96.3 96.3 96.2 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

25-28 n."11. 62 15- 18 91 .11. 62 25-28 n."11. 63 12- 15 91.11. 63 25·28 n."11. 64 11-1 4 '1.11. 64 25-28 n."11. 65 
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dB(A) Leq. 24 hr 

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

lJ1915J11.I = 70 dB(A) ,.... .. .. ..... ................................. ······························· 

.56.2 _56.4 56.6 .56.8 .57.0 J7.2 J6 .9 
55.6 55.8 

0

56.o 56.2 56.4 56.6 56.3 

25-28 fl.'11. 62 15- 18 tl.fl. 62 25-28 fl.'11. 63 12- 15 tl.fl. 63 25-28 fl .'11. 64 I l -14tl.fl.64 25-28 fl.'11. 65 

aun 3-4 (Plt:l) n,-1vJ1murnnumrnm"Ivi"I1;:i1vi,-~~mnu-3m~u 24 ~ih.i-3 31u9'01rla-3 

1.J;11wn1itna'3~ttu~11wii1'3~Hrnm;:iuo-3il';:i~uu 

dB( A ) Lmax 

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

.89.0 ,,90.2 
88.5 88.7 

' 

90.4 
·88.9 

90.6 
. 89. 1 

lJ1mJ11.I = 11 5 dB(A) 

' 

90.8 
"89.3 

' 

91.0 

89.5 

' 

90.7 
"89.2 

25-28 fl .'11. 62 15-18 tl.fl. 62 25-28 fl .'11. 63 12- 15 tl.fl. 63 25-28 fl.'11. 64 11 -14 tl.fl. 64 25-28 fl.'11 . 65 

au~ 3-4 (Plt:l) fl'I1vJ1mumnm.J~·Hlfll'IVl'I1;}lVl'I~~1JIHU-3\}·:J"Q'Vl 31u9la1rla-3 

u".l11wn1itna'3~ttu~11u~1'3~Hrnm;:iuo-3il';:i~uu 

' 
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dB( A) Leq. 24 hr 

70.0 
65.0 
60.0 
55.0 
50.0 
45 .0 
40.0 
35.0 
30.0 
25.0 
20.0 
15.0 
10.0 
5.0 
0.0 

m m31u = 10 dB(A) .......... , .......................... ····························· 

54.8 55.0 .55 .2 55.4 55.6 55.3 . 54.6 
53.9 "54. l 54.3 54.5 "54.7 ) 4.9 "54.6 

25-28 n .\1. 62 15- 18 fl .fl . 62 25-28 n .'11 . 63 12- 15 fl.fl. 63 25-28 n .'11. 64 I l- 14fl.fl.64 25-28 n .'11 . 65 

JU~ 3-4 (Ilia) m1vl1mumfiuufrnfll'j\ll'nil1'~'j:::~mihHm~u 24 ~ilm 31ullim0a.:i 

u;11wi:iu~'W'llllu1~V11w1h.:i~~huimrno.:iifo~ii'u 

dB(A) Lmax 

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 

.86.3 .86.5 
85 .4 85.6 

86.7 
85.8 

86.9 
·86.o 

ii1m31u = 11 5 dB(A) 

87.3 
86.4 

_87.0 
86. l 

25-28 n .'11. 62 15- 18 fl.fl. 62 25-28 n .'11. 63 12- 15 fl.fl. 63 25-28 n.'11 . 64 11 -14 fl.fl. 64 25-28 n ."r'i . 65 

JU~ 3-4 (Ilia) rmvl1mumfiuum1 fll'j \lJ 'j1il1'm ::: ~mnu.:iu.:itJ'~ 31ullia10a.:i 

u;11wt;1u~'W'llllUl~V11u~1.:i~H1um;iuo.:iif;i~uu 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-17 REPORT: MM_ VI: VYKCONSTRUCTION/2022/FEBIFIGURE3-4.DOC 



444 445 

e ~61(;1",mri'em~a'lrn:aiiau 

St.1 '/Jfl\JLLUfM\.l"St fll'UUt\"11J1util1uilAel t1''UflilO ";it'lfil~Vi~Utii 5 um: 6 

(0445758£, 1852112N) 

St.2 'l'f'it l'll~Ulilfli1Uih (0445861E, 1853125N) 

MI NIKG t:NVIRONMliNT "ONSIJLTANT CO., t:l'D. 3-18 

- ~lliilfl'HOl";i 

D -
\htfll'UoUR1;:j 30794/15994 

U1l:'11UoUel";iii 30672/15261 

tl1::mutl'el"S;:j 28202/14896 

t.l"St fllutl'mii 30745/15502 

l!l l'1'3lili1U'IJfl'3lfl1'3f111 

• 1e-tihhn111tLUUI 

gl fi:1 IJ .IR./}' 3 - 5 



' 
3.4.2 

OJ OJ ~ 

N~fll1~11'il1~U1 ~tr'U tr~!'Ylfl'U 

'il1mn1mH1n'lli~uHA'im:::rvhru 1rltiit.1~ 25 fJ"m~ui 2565 ~-:il'i1mn:::1u~11tl'1111i'lti-:iiu . . ., 
'lf1'1l1"1 16:50 t.llWfll l'ilfll'J"'fl'n'ili~fl~'Ufft.lff:::lvttl'U 3 ll'U1 fttl 'flllJU'UTVllW'I (Transverse) llt.!1i'I 

(Vertical) Uf! ::: ut.11e.111 (Longitudinal) ~'l'fll'J"l'I~ 3-6 1m:::1w-:i1wrnm1i1m1:::1"it.1mmn.nn~ 2 

1ufi 25/02/2565 mn 16.50 u. 

2. t1~11ru'W1 ::; n1~~-ewifu~1 

1ufi 25/02/2565 rnn 16.50 u. 

.. 
'tUJl 

.; 
fl11lHl 

d 
fl1llJl'iTel\!flltl~'l"l'~ 

~lfll'i'IJ~~ 

llHfl~tllfllfl' 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

: Hz 

: mm/sec 

: mm 

: mm/sec 

: dB (L) 

Transverse Vertical Longitudinal 

23 

0.954 

0.00609 

<0.254 

40 

1.021 

0.00593 

1.26 

116.0 

<0.254 

27 

1.081 

0.00798 

<0.254 

'11l.llf.11'11~ 
.Q. 0 QI Ci ' QI ~ ct ~ d • 
l'n.J'Yllfl1':i'IJ'U'Ylfli'll'j::;~'IJl'l111Jff'Uff :::l'Yltl'Ul1Jtli'l1llJ!'j1tJ'4Il1i'l (Peak Particle Velocity, PPV) 

.d 1 : t ~ ll'l .. I 
lJi'll~Mll'fl 0.254 mm/s 'U'U rn 

3.4.3 

mnm1'f'111'1Ji~m-:iA'uff:::1Vltiu'iJ1nm11:::1u~11tl'1111i'lti-:i'Uti-:i 1riHm1 1rltiiu~ 25 fJllm~ui 2565 

(~-:i'fl111-:iYi 3-6) ~-:ivrn1riHm1ii'ili:1J1ru.i'f'IQ"J":::1u~1h::::1J1ru. 108 fiiflni'w~-:i111:::ci1-:i ,jiu1u 2 mnll 

mlllrnm 1'ili~fl~t.1 A't.1 ff:::1Vltit.1 l~1Vle.1-:i 1 mnll ft' ti u~ 11ru. 'Utiuu Ufl'IU 1:::'Vl1t1 U'fl rn1-:i~1t.1 Virr'fl :::iu ti tin 
T I T I I 

' d 4 QI~ .i::::t.l=:t..c:::J,QI QI 4 4 

1:::1111-:ilflJfl'Vl 5 ufl::: 6 1uti-:i'il1mmmrn11'iJ1~'1Jti'lm11ru.l'l'j::;Ti1~~tie.111um m:::~um11Jfft1ff:::l'Vltit1l1Jti 

f1111Jl~1tll!Jllfl (Peak Particle Velocity) iifi1tl'tie.1n11 0.254 lJflftlllmlimYi ~-:i1lJmlllrn'fl'J"1'il~'llfftytylW 

fl~uA'uff::: 1Vltit.1 l~ ~-:imm1f.1ff1ui:-rn 1~~-:itl 

. . 
(Peak Particle Velocity) l~titjiuuu1m1 (Longitudinal) ~-:iiifi1rvhnu 1.081 lJflftllJ'fl"J"/iu1Yi fi1m11Jti 

(Frequency) iifi1rvhnu 27 1i1'flcif 1m:::fi1m1'\J~~ (Peak Displacement) iifi1rvhnu 0.00798 lJflftllJ'fl'J" 1~e.1ii 
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I Q .d:. I Q.I QC. C..c:! QI 

fllf111lJl'.iTeJ'4fllf1tJ''li]'11mm.JVM 3 U'U1 (Peak Vector Sum) l'Vllfl'IJ l.26 mHHlJ~'.i/1'Ul'Yl 1m:::unei11tnfllfl 

(Air Pressure) ihhrvhnu 116.0 !11cMl'IJ" (mm) 

1rlt1'1111~rnrn fll'.i~ n \Jl11ft lfl 11:1.J~ (Frequency) ey-:iiy11 ~hi' \11 flfll'.i~ n\1111'1uu'U1 tl11 

(Longitudinal) ~iifi1rvhnu 27 1~{~911 u1m t1'1Jllit1unufi1m~'.iil'Ufl1llJ~'U ir:::1fit1'U\Jlflfll'.ivll!'l1i'.it1-:itt'U 

~llJU'.i:::fllflfl'.i:::'Yl'.i1.:J'Ylf'VWlfl'.i1i'.i'.ilJ'lfl~!m:::*-:iu111~t1lJ U'.i::: fllfl' '.i l'lfn\1\11'41'1.Jfl'lfl l'U~ 29 n'U11fllJ 2548 

(mf1~'U1fl~ 3) ~firnu11'1i1'fi1m1:1.J~ 27 1~{~'11t1t1:1.J'1i1'iifi1mrn1~1t1'4fllf1tJ''liJ'111~i'1hj1fiu33.9 ""~!lJ~'.i/ 

imli 1m:::m'.i'U'1111ihfiu 0.20 ""~1:1.J~ '.i u~'1u'Uw:::~fi1m1m'71t1'Ufllf1ff .:Jff11~~n\Ji111~"1-:i\11flmn:::1ii11 
q " q 

~ ~ ~ 

u-:iiuflf-:iu iifill'vhnu 1.081""~llJ~'.i /imli1m ::: ftlfll'.i'\J~1llvlln'IJ 0.00798 ""~llJ~';j i-:ii!'U \J:::ttt'U1~11 

fi 1~ ~ '.i 1\11111~v-:ifl-:iiifi1t1 tji umw cyf m~ '.ii l'U mrn ~'U ii-::: 1Vi tl'U \11 fl fll'.i v\'1 m i'.it1-:i ~ rnu '.i::: mfl'm ::: m 1-:i 

'Ylfvw1mn'.irn'lf1~u":::*-:i11111~t1" 1h ::: mm1'lfn\J\Jl'4!'1Jrn:n 1u~ 29 nu11f1:1.J 2548 i-:iflri11 ri1ufi1 

UHB11tllfllfl (Air Pressure) ~~n\Ji111~~-:iflri11.,Y1-:i~'U iifi11vi1nu 116.0 111cMl'IJ" (utl") Ju 1rlm.11m 

1m t1rnlit1u nm :::~um '.iv\' 1mt1'Ut1-:if1 ~u ""'eJ11\11 flfll ';j ';j :::1ii11 \11flm1:1.J~-:i'Ut1-:i1ti't1-:i 1h 1flui1fi 1~~ '.i1\11'111~ 

\Jl-:i\11flm'.i '.i:::1ii11a-:if1-:it1tl'1umw cyf ~"::: !J_j n t1 '1 i1'1n11m1:1.J1trt1mt1~t1R-:i'll"flir11-:i '111 'l 1m:::a-:ii1'Jufi1~~1fli1 
" " 

fi1ey-:iiy11 [140 111cMtu" (ut1")] ~rl1tl'flm'.imi'.it1-:iu-:i'Ut1-:i'll'.i:::mflir11fim"1mt1t1:1.Jfu1~ (mf1~'U1fl~ 3) 

I I 

3.4.4 -•_I':! .::I QJ QJ <:!I 61 ' .::I ' ~ 
tflUhJ'j fJ'JJ& 'Yltl'lJN~ fll'j (1)'j1<U1~fl1UJ tf'U tr~ &TI el'U g 'U 'ti 1~'YI N l'U iJ l<U'U tH 

ifo11uu 
"' ., .,, 

(111tl'U fJ:l.Jt11'Vi'U 1i 2565) 

c...d .d .:9~o Ql f .d 1 d 
'Vi'.i ::: 1i1~11tltl'H'Ufl1 (~1'.il'l'Yl 3-7) CJf'lllJtl'Ulltll~"fllrn'.i1\1111fllfl11lJil (Frequency) fllfl11lJl'.i1t1'4fllfltJ' 'liJ'11 

(Peak Particle Velocity) tm:::fll'.i'U'111 (Peak Displacement) 1u1mt1rnVit1unumwcvllJ1~'.i!l'Ufl1llJ 

~u ir:::1Vit1u" 1fl m'.i 'VI' 1111 i'.i t1-:i ~ 1:1.Ju '.i::: fl 1flm ::: 'Yl '.i 1-:i'Ylf 'Vi t11m n '.i '.i :1.J'lf1~ 1m:::*-:iu 111~t1" u'.i ::: fllfl';j 1'lffi"" 1 

'4l'!Jfl'lfl l'U~ 29 n'U11fllJ 2548 'Vl'IJ-:il l'Jflflf 'l~~'.i1\Jl11iifi1t1Qi'UlflWcvllJ1~'.iil'U~fill1'U1I (fllfl~'U1fl~ 3) 

l'Jflffmu~~n\1111 ri1ufi1m-:i'eJ11t11mfl' (Air Pressure) ~~n\11111~ 1rlt1'111m1mt1rnlit1unm:::~um'.i 

v\'1mt1'Ut1-:if1~u" :1.JB11\11flm'.i '.i :::t u11\11flf111:1.J~-:ittrti-:i 'Vlu11fi 1~~ ';j 1\11111 ~"1-:i\11 flfll';j ';j :::1ii11 v-:if1-:it1tl'1 u 
" 

mw cyf ~"::: 1J_jf1t1 '1i1'1fi11m1mti't1mt1~t1R-:iu~flir11-:i '111 'l 1m :::a-:i 1ilufi1~~1fli1fi1ey-:iiy11 [140 111cM1u" (ut1")] 

~rlTu flfll'.i mi'.it1-:iu -:i'Ut1-:iu'.i:::t'Ylfl'ir11f it1m1 mt1t1:1.Jfu1~ crn flffl '.i mfl ~u1fl~ 3) 'VJfliYmi1~~n"i111'1fu nu 
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CM 

~ ..... 

"' ., 
lltJ1U\71'i'Hl'J~ 

I. 1J l 11ru '\J'tl u11tJ,rn.h~vrn..1tl' ~rn1.:i~1ti l1 fl 
~~1'tl'tltlfl ':i:::l1ll.:Jl11j~-n 5 11'1::: 6 

2. ul11ruV1':i:::1n~~mJl1uf\1 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

H'J.nj'uiT1u01tlA 1.11ll.tflRBUO-Afniu 

mn~~ 3-7 1murnfirmH'1m'l~'nll1'~m'l-:iN1nr:::1i'iau1.1a~ 1fl'l~m'l1w1h~~~huinl!ua~if m.iilu 

... "' ., 
1~8'U'Yl\71'i'J1l'J~ 

27102163 

(16.50 tl.) 

13/10/63 

(16.50 tl.) 

25102164 

(16.50 tl.) 

11 / 10/64 

(16.50 tl.) 

25102165 

(16 .. 50 tl.) 

27/02/63 

(16 .. 50 tl .. ) 

13/ 10/63 

(16.50 tl .. ) 

ll'U 'J llfl 'U 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Frequency 

(Hz) 

22 

32 

30 

19 

17 

23 

33 

42 

18 

45 

25 

18 

23 

40 

27 

., ., ... 
fl'1fll'i\71'i'J1l'J~ll'i.:Jll'Ull~l'Yll:l'U 

v ..::I.el v 
~'!f'U'Yl\71'i'J1l'J~ 

Peak Particle I Peak Displacement 

Velocity (mm/sec) (mm) 

0 .. 383 

0.574 

0.321 

1.211 

0.765 

0.638 

0.239 

0.509 

0.333 

0.252 

0.633 

0.443 

0.954 

1.021 

1.081 

<0.254 

<0 .. 254 

<0.254 

<0.254 

<0 .. 254 

<0.254 

0.00204 

0.00188 

0.00341 

0.01223 

0.01023 

0.00496 

0 .. 00107 

0.00166 

0.00349 

0.00051 

0.00382 

0.00277 

0.00609 

0 .. 00593 

0.00798 

Peak Vector Sum 

(mm/sec) 

0.589 

1.29 

0 .. 529 

0.681 

1.26 

Air Pressure 

dB(L) 

100.0 

118.0 

100.0 

100.0 

116.0 
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fM 

~ 
N 

HH?f u1hufl1flvr j. 11tJ.lfLA8UaAfAiu 

' ' ' 
.ct, - t:!: .ct, v v ~ 1 6l ' .ct, ' ~ _Qf v ' 

m'H-'l'YI 3-7 l1J':H'.J'Ul'YltltJ~Hlfll'l\>ln111~U'l--1«lHY~l'Ylfl 'W'llfl--1 flHfll'l !l!'ll1--1'YINllUJ11ll!tHU111JUl! (\>!fl) 

v v ... 
~rn fl l'lfl 'l 11l 1VI 11'1 ~mu ir::;ma u 

CV di di CV 

.. v ... .. v V111'UYlfl '111l 1VI 
tftll'Ufl'l'Hl1VI IVl6'UYlfl'l11l'lVI ll'U 1 llfl 'U 

Frequency Peak Particle I Peak Displacement Peak Vector Sum Air Pressure 

2. 1J~11ruV1'l::;1i1~~t1vl1ui11 (~ti) 25/02/64 

(16.50 'U .) 

11/10/64 

(16.50 'U.) 

25102165 

(16.50 'U .) 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

Transverse 

Vertical 

Longitudinal 

"' 'Yllll u~'IJYI 1JJ~'I 1Su 11rnimh.Jvf f1tit!'!5'111Y1u~ 1110~, 2565 

(Hz) Velocity (mm/sec) (mm) 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

<0.254 

(mm/sec) 

't'illltll't'i\?J 11milfll)U'Uiimii)~~um1JJitm1~1Vitiu1rltim1m'11tiipnfl (Peak Particle Velocity, PPV) iiri1i .. m~ 0.254 il'1fillJ•f'n~ti1mfi ~u111 
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3.5 

3.5.1 0 ""' 

fl11~1!\fl-.!fl11 

u~l:T'Vl 1:1.J~.:i 1ouhnrunrull' fl'v'Ui'1ll'Vl'Ul'l°' ~lnfl 1\Pi'·vhm"I1~u~1tid1.:iJ1~1~u ~imu 3 mnu 

~ti Utiin'fl ::: nti'U'\Jti.:i 1m.:ifll 'J "U2" Utiin'fl ::: nti'U'\Jti.:i 1m.:ifll'J " U3" i1'1f.l'fl ::: ltlf.l'U~f1~ 1 (~flfl 0444908 

Q..I ..:!I ~ '1 9).:::ir. 0 d ..:!I I ~A 9J Q.I d ii .:::ir. 

'fl :::1'Utitin , 1851989 !'11'Utl) 1m:::fJ U.Lfll'W'Ul 'flfl'U 'ill'U1'U 2 fftll'U flt) Utl'UWl'UUl'U1.:i'fl ::: !flf.l'U'Vll.:im'U'Vlfl' 

'fld'u'flm~f.l.:imi'.lti'\Jti.:i 1m .:im"J (~nfl 0445211 'fl :::1utitin, 1852489 mi'.lti) 1m:::utiJ1iurl1tl'ntY.:iCJJ'l1u~1 
(~flf) 0445788 'fl :::1'Utitin , 1853186 mi'.lti) 1riti1''U~ 28 fJllill~'Un 2565 cru~ 3-6) ~.:ifll'J!~U!m:::fll'J 
Co\ o' t 1.1} ii 0 .:::ir. 

11m1:::'Yi'U'U lflfll!'U'Ufll'J'flllllll'fl 'J~ l'U'\Jti.:i APHA-A WW A-WEF (Standard Methods for the Examination of 

Water and Wastewater ; 21" edition, 2005) i.:illti'f1.:J11lu'fll'Jl.:i~ 3-8 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

3.5.2 

d u I 

tll'llfl'lJi;J'JtlfJH 

., ~ 

'il1.:J'fln 

~1.:i~n 

~1.:i~n 

., ~ 

'il1'1'fln 

~1.:i~n 

~1.:i~n 

- Electrometric 

o d 
ll'l!W'U - Nephelometric 

- Dried at l 03-105 °C 
o d 

U'l!W'U 

o d 
U'l!W'U - Dried at l 03-105 °C 

o d 
l!'l!W'U - EDTA 

• d 
ll'l!W'U - Turbidimetric 

"" 'l" !'fllJ HCI 'YI pH<2 - Phenanthroline 

~l'U1'U 5 

d ~ Q..I d QI ,/ d .c::i. ,/ ~ Q..I ..d 0 Q.I 

mnu !llti1'U'Vl 28 fJllilli'l'UYi 2565 wrnmrn"I1'iJ11m1:::Y1fJUAfll'W'Ulf1.:J'fll'Jl.:J'Vl 3-9 1m::: 3-10 'fllll'11f1U 1m::: 

"" "'l .d "J lf.l.:Jl'U~'1fll'J1lfl"Jl ::: 'Yi 'Ufllfl~u1n'Vl 2 
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442 

• St. 

St.2 

1849 

444 445 

c$ IV I r 
~~H01Jfil'Hltl1-:t'U1 

mt1RtLAfl'IA1~ii1(0444908E,181989 
tiuGi'nliltniltt'llil-:t'lfl·Hm'.i '\J2' (0445828E, 1851913N) 

St.3 tiavinfiltOil'U'IJi.l-:t 1m-:t01'.i 'U3. ( 04458 l 7E, 1852226N) 

St.-1 timhiuu1u1'-:tlill:LAtl'U't11-:t;11.1ilff1i1t1uli'lm5t1-:tL'11Uil'IJ£M 1fl'H01'.i 

(0445211E, 1852489N) 

St. 
• l" ,: • Q,I ~o. ..,: 

uvu1~ua1una-:1~11un1 (0445788E, 1853186N) 

1\111 ~u;ilm-:im'.i 
tht mttUR'.ifl 30794/15994 

th::n1utl'mii 30672/15261 

D tht't11utl'enii 28202/14896 

th1:n1utl'mfi 30745/15502 

l!l h-:ilaHht'IJil-:t1A'.1-:tn1'.i 

_,..- ~ ., , r 
')u'tl 3-6 Uiflit./J'iJ!.91UlUGl1ill'.11'3\fl .... . 
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,.. q -=' 
'tntlVl:::lfltl'U~~l'l t 

inm§1u
11 

i11V1'1§lUv 

I ., 

'lHl~flVl:::fHlWUtH 

1f1'1.:Jfll'1 '"U3" 

Q,.I -=I; 4 Q,.I 1 

'JUl11fl'UVl'J0tlN 28/02/65 28/02/65 28/02/65 

pH 7.7 S.S-9.0 5.0-9.0 

Turbidity : NTU 

7.8 

52.3 

7.8 

48 .5 0.52 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: mg/L 

: mg/L 

: mg/L as CaC03 

: mg/L S04 

: mg/L Fe 

7.5 

86 

18 

17 

0.528 

6.0 

82 

12 

14 

0.940 

<5.0 

228 

11 0 

3.3 

0.028 

::;so 

9,000 

'jJ 'jJ • ' 

in11t':iilll
11 

: lll'fl'.i~l'Utl1Yi.:iVi'.i ~mveiein111n iH.:il'U ·1.h~mfl'm~m'N'rJ'flffl'l1mrn 'in!uVi 2 vrn. 2539 

mmilll
21 

: lll'fl'.i~l'UfJfilill'Vitf 1~h~'U (D'.i~l.fl'Vl~ 3) ·1.h~mfl'flfil~n'.i'.i1Jnl'.i~.:iu1~ft'mJ11tt.:i'lf1~ 'il'IJ'IJ~ 8 'Vi.fl'. 2537 

3.5.3 _I ""' t! ~ ""' ""' GI <:!! -v t! 
tl'l'Ufnlfl111Afl'fl~'ttfJtlUll'Vft..!1JWJ~U !'WA~6UfJlUll'Vt'W1i 2565 

mnm'.ii1m1~liriwmml1'1Jil.:J1h:i~n111~ml'U'IH.l.:J im.:im'.i "U2" ur1~uil~n111~nil'U'llil.:J 

im.:im'.i '"U3" ·vm11 ihi1 pH, Total Suspended Solids Uri~ Total Dissolved Solids iltjhunw~1J1'fl'.i~1'W~ 

n111'Ufl 1rl-eJtJl1J1lmmJlVlt1'1Jn'IJ1J1'fl'.i~l'WJTvf.:i~'.i~'IJlffernm11n h.:i.:Jl'W 1h~mflm~'Vl'.i1.:J~'flff1'11mrn Utl'IJ 

d ~ dd O c::t. r/ O Q.I I 

'l'1 2 Vl.fl. 2539 '1'1.:J 2 fttll'W'l'1'1'11f11H1 '.i1~1lfl'.i 1 ~'11 ffl'l1'.i'l.Jfll Turbidity , Total Hardness , Sulfate Uri~ Total Iron 

m'fl'.i 211'Wv.:i I.iii.~ n111'Uflrh H 
'lmf1'U'\Jil'lfJWflTYni111'1t1'fl~l~tl'W~fl~ 1 'Y'l'l.Jll lifi1 pH ~'fl'.i1~1fl-eJtj'l'WtnW~1J1'fl'.i~1'W~ 

n111'Wfl 1rl-eJti1m1m t1rnVlt.1'1Jn'IJ1J1'fl'.i 2!1'WfJWfll'Y'IJ1 ~1~'W (U'.i~lfl'l'l~ 3) 'fl 1 l..I U '.i~fl1flf1W~mrnm '.i 
.c::lt. 9J I c::t. Q.I .d. o Q.I I 

ft'IU1flrl't:ll..IU'l1.:J'lf1'fl U'IJ'IJ'l'l 8 'Y'l.fl. 2537 ff1'11'.i'l.Jfll Turbidity , Total Suspended Solids , Total Dissolved 

Solids, Total Hardness, Sulfate Uri~ Total Iron 1J1'fl'.i2!1'Wel.:Jllil~n1'11'Wflfllii' 
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pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

: NTU 

: mg/L 

: mg/L 

: mg/L as CaC03 

: mg/L S04 

: mg/L Fe 

ii ~ Q,I 41=:1 

'YIHVll'U'Yll'l\l'l:: l'U\l'ltlltUJ.:J 

muo'l.lo.:i Tm.:im1 

28/02/65 

7.6 

0.54 

<5.0 

236 

110 

4.9 

<0.005 

~"1 : 'IJ1ii''Vl 
1hJ~.:i tg'U 'hnru1rl''U'Vl fleJ'U~"1u'Vl'U~ ~in~ . 2565 

28/02/65 

7.8 

0.54 

<5.0 

218 

95 

3.8 

0.157 

7.0-8.5 

5 

:s 600 

:s 300 

:S200 

:s 0.50 

6.5-9.2 

20 

:s 1,200 

:s 500 

:s 250 

:s 1.0 

llllll':i~Til' : lJll'l':iil'UfJWm'Vitl1rn~1"1~H'U1 i.nfl 'lh :rn1fl'm ~'Vln.:i~l'lffTttm':ilJ ~tl''U~ 12 Vi.fl'. 2542 (1nru'li'n111'U~~111m~fflJ) 

iJ1m~1u 12 1 
: lJ1\9l':iil'UfJfili11'Vitl1rn~1"1~L~'U1 i.nfl 'l.Jnmfl'm~m1.:i~l'lffl'l1m':ilJ ~tl''U~ 12 Vi .fl'. 2542 (lnru'li'ei11 iG'llJU.:'l"J'~) 

't'illltll't'i~ : ND =Not Detectable 

Q o' ~ q 3/at. 0 d. ..:!t ' ~ ~ 9J QI d. 9J Q 

'il1f)fn ':i 1lfl':i1 ~ lTfJW.f1TVf\..!1 !l'lfl'U 'il1'U1'U 2 ti'tll'U fl'el 'UV'U1\9l'U'U1'U1.:J\9l~lflf.l'U'Vl1.:Jfl1'U'Vlfl 

\91 ~1u\9lm~v.:imi'1v'IJv.:i 1 m .:im':i ll"1 ~ 'lfoJ1~u rl1tl'ntr .:iCJJ'llu ~1 'W'U11 lJ ni'lfu~\91'.i1'il11m1:::M'iiri1v~!umrucn 
lJ1\9l'J!'l'WfJtu.flrnJ1rnf!1"1~ H'U1 lnfl \911mh:::mr1m :::m1.:i'Ql'ltY1lTmrn u U'U~ 12 'W. fl. 2542 (mfl i;iu1n~ 3) 
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3.5.5 

'illflf11'j i1m1~ttfJWflwnl1'1Jti.:iuti~fll'l~ fffl'W'llti.:i 1 r1Hf11'j '"U2" 1m~uti~fll'l~flti'W'llti.:i 

1m.:im'j "1J3" 1mh.:i~~1mn'il'Wi1.:iu'il~u'W (fJl.lm'rl''Wn 2565) m'j1.:i~ 3- 11, 3-12 u"~iiJ~ 3-7, 3-s vi1J11 n 

ftl pH , Total Suspended Solids mi~ Total Dissolved Solids titj1'Wlflt\Jcvll.Jll'l'j!l'W~n111'W~'l'Jflr1f .:i~'\'\'1m'j 

1P1n'ili1m 1~l11rlm.i 1mnJ% t11J1Yi tJlJ tllJl.11\Pl'j !l'Wtl 1-vf .:J~'j~lJl tJtiti fl'illfl 1 'j .:inw iJ'j~f11flm~'Yl'j 'N'f.ll'l m11 m'j" . ,., . 
QI Q QI ct.ct 0 ~ cl 0 QI 1 

'illJ'l.J'YI 2 'Vi .fl . 2539 m 2 tHll'W'Yl'Yllfll'j\PJ'j1'iJ1lfl'jl~'l1 ffl'tt'j'l.Jfll Turbidity , Total Hardness , Sulfate mi~ 

Total Iron l.Jll'l'j!l'WV'l 1ll1~nl11'W~ftl H 
l'Wff1'W'Utl.:Jfll'j\PJ'j 1'illlfl'.il~MfJWfll'VltllH1~'W~l'W1'W fftllU fiti M1tJ\Pl~lfitJ'W ~~~ 

t'W°1f1.:i~r-iTWl.ll'il'Wi1.:iu'il~U'W (fJl.lfll'W'Wn 2565) \Pll'jl.:J~ 3-13 Ufl~iiJ~ 3-9 'Vl1J11 ljfi1 pH titj1l.llflt\Jcvll.Jl\Pl'j! l l.I 

~nl'l1'W~'l'Jflrlf .:i~'l'llf11'j\PJ'j1'iJllfl'.il~M lrltitl1m1tl'fo1J1YitJ'l.Jtl'l.Jl.Jl\Pl'j!ll.lfJWfll'VltllH1~lJ (1.J'j~!fl'YI~ 3) \Plll.l 

iJ'j~f11flf1W~mrnm'jif .:iu1~trtil.IUM'l'lfl~ UU'l.J~ 8 vi.fl . 2537 ri111fufi1 Turbidity, Total Suspended Solids 

, Total Dissolved Solids, Total Hardness, Sulfate 1m~ Total Iron l.Jl\Pl'jjlll.lfJ.:J11J!~n111l.l~riiH 

rimfum'jm1'ili1m1~ttfJwmviJ1M~l.1~1l.!1l.1 2 m:i1il fiti utiJ1iiJU'1iJi.:i1P1~1fit1l.1 
'Yll'l~ll.lllfll'l ~il.11'1fllUtJ'll'l1Utl'Utl'l1 m .:i f11'j Uf1 ~ Utitl1il.I ri1tl' fl ff .:iCJJ'tilJ ~1 tl.1°1f1.:i~ ~ll.ll.ll'ill.I i1.:iu'il~Ul.I 
(fJl.lm'Wl.ln 2565) 1P11'j1.:i~ 3- 14, 3-15 uri ~i iJ~ 3-10, 3-11 1P11mh~u viu11 'l'Jfl~'lfil~'l'11m'jl'ln'ili1m1~M'nfi1 

titjil.llflWcvll.Jll'l'jjlll.lfJW.fll'Vltl1rn~1ri~Hu11riri 1P11mh~mflm~m1.:if,J1P1ff111mrn uuu~ 12 vi.fl. 2542 

cmrir-iiJ1n~ 3) ~!~n111iJ~mwcvfti'41ri"tr.:iir~ H 'l'Jflri f .:i~'l'11m'j\PJ'j1'iJi1m1~l1 u~tirh.:i h~1P11l.l viu11 

'I ,1 d'l !II~ • .1 'I 1 • t o .., ~ a 'I ,1 d "'1 ~ . I ,1 ~ .., a 
nhltP 1l.l'Vll.l'YI 1'lfl.ll'l.Jtil'll.I 1lJf11'j'f,J'll fltll'Ylll.ll.I ffl'tt'j'l.JlJl~l.lnhlf.P 1l.l'Vl'W'l'lm flrll.llF-ll.IU'i'l ~ CJftil.llf.1.:im~l.l 

1l.lff1l.l'Uti.:immw Total Suspended Solids l.Jll'l'j!ll.lii'.:i!ll!~nrnl.l~ri1!-)' 1~tJ'Yll.:J'l.J11i'Yl~mmn 

if .:iu1~trtil.l uri~ 'Y11.:i 1m.:im'j'iJ ~'l'11m'j~~1P11l.l1~1'j ~1.:i r-irim'j\Pl'j1'iJi1ri'j1~l11iJu~"~ tl~fllf1 111fi~r-if1m~'Yl'l.J'il1n 
o "' 1 "' \JJ ' .,j \JJ !II d ~I !II ,1 ~ .'f ' llJ. l 'I 

mrn11l.ll.l.:Jll.l'Uti.:J m.:imrnrn 11.J l'Vlti'il~ 1~lfl'l.Jlul.l'Utll,Jf1'Vll.ljlll.I Uf1~'111Ul.11'1'11'11lfl 1'\Jutyml'lti iu 1l.ltil.llf1\Pl 
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Q.I .c::i d Q.I ' 

lll'flltl1JVl'JMIN 

~l:llfllJ 2563 

~ " flllfll'VfU1i 2564 

~'1lfllJ 2564 

~ " flllf11'VfU1i 2565 

"' nm 

pH 

7.8 

7.9 

7.7 

7.8 

5.5-9.0 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

43 .l 

1.19 

219 

52.3 

Solids (mg/L) 

8.0 

<5.0 

21.3 

7.5 

~so 

Solids (mg/L) (mg/L as CaCO.J (mg/L as SOJ 

84 

242 

144 

86 

9,000 

26 

70 

10 

18 

23.9 

0.43 

26 

17 

I/ 'j) I I 

mmpuihYi.:ivh::: rnrrernn:il1n 1Hnu th :::mrrm:::m1.:i'eJ'f'lffl'l1mrn ~-U''IJVi 2 vrn. 2539 

Total Iron 

(mg/L) 

0.597 

0.107 

4.51 

0.528 
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10 

9 

8 

5 

4 

3 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

NTU 

7.8 7.9 

91 .ll . 63 n.'l'I. 64 

43.1 

1.19 
.... ;.+· 

91.ll . 63 n.'l'I. 64 

pH 

lll\;11!11'11 = 9.0 

7.7 7.8 

lll\;11!11'11 = 5.5 

91.ll. 64 n.'l'I. 65 

Turbidity 

219 

,.~ '. 

'.if 52.3 

... f+ + .. 
91.ll. 64 n.'l'I. 65 

jl ,, f I 

i11\ll1~1-u : m~':i ~1ul11Vi~Vi':i :;'1.rn.1 ~rnn'il1n h:inw ·1.h ~ m!'l'm :;m1~fJ~ff111mrn Q'IJ't1Vi 2 vrn. 2539 
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mg/L 

70 

60 

50 

40 

30 

20 

10 

mg/L 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L as CaC03 

800 

700 

600 

500 

400 

300 

200 

100 

0 

8.0 

fl.fl . 63 

84 

fl .fl . 63 

26 

-
fl .fl. 63 

MINING ENVIRONMENT CONSU LTANT CO., LTD. 

Total Suspended Solids 

mmgl'll = so mg/L 

21.3 

<S.O 
7.5 

O.fl .64 fl.fl . 64 O.fl . 65 

Total Dissolved Solids 

mm91u = 3,ooo mg/L 

242 144 86 

n : r1 . 64 fl .fl . 64 n : rt. 65 

Total Hardness 

70 
10 18 

n .TI . 64 fl .fl . 64 n.TI. 65 

• I .,j ' 
jlJ'YI 3-7 (Vlei) 
"' 
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mg/L Sulfate 
500 

450 

400 

350 

300 

250 

200 

ISO 

100 
23.9 

0.43 
26 17 50 

~.tl. 63 fl.fl . 64 f l.tl. 64 fl .fl . 65 

mg/L Total Iron 
5.0 4.51 

4.0 

3.0 

2.0 

1.0 0.597 0.528 

0.107 

0.0 

~ .tl. 63 fl .fl. 64 ~.tl . 64 fl .fl . 65 

V SI I I 

m~"a§l'U : lJl~'j~ 1ui11 Vi1JVi'j :; '!Jl t1ffe:Jm11n 1Hnw th :; mfl'm:;m11Jf_J~fflttmrn ~'Li'llVi 2 Vi.ff. 2539 

. 
_ (..,. I 

'a'U'YI 3-7 (~tl) ... 
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' .. ' 
ct -~ e:I ~ c! 0 ' v i , ' ... ' 

\lll'H:.t'YI 3-12 l1J'nl1Jl'Yltl1JHtlfl11\ll'i1;!11fl'll:::'t'lflW.fll'Yf'l.fl'llrH1.Hl~flVl:::fH>'U'll0'1 !fl1'1fl11 "1J3" 'U'lf1'1'YIHl'Um 

~'cllfllJ 2563 
., ,, 

fllJfll'VfUli 2564 

~mrn.J 25 64 
., ,, 

fllJlll'VfUli 2565 

pH 

7.9 

7.8 

7.7 

7.8 

5.5-9.0 

• 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

31.1 

0.86 

316 

48.5 

Solids (mg/L) 

<5.0 

<5.0 

24.7 

6.0 

~so 

Solids (mg/L) (mg/L as CaCOJ (mg/L as SO,.) 

48 

224 

152 

82 

$3,000 

18 

85 

8 

12 

31.6 

0.08 

28 

14 

,, ,, . . 
'J.Jl~':i~1utl1-¥i-:iVi':i ::: rnveie1mnn h-:i-:i1u i.h ::: mi;rm ::: 'l'ln-:i~~mttmrn ~tl''IJVi 2 vrn. 2539 

Total Iron 

(mg/L) 

0.249 

0. 137 

8.26 

0.940 
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10 

9 

8 

7 

6 

5 

4 

3 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

7.9 

Ill.fl. 63 

NTU 

31.1 

t I 

Ill.fl. 63 

pH 

llW11lPU = 9.0 

7.8 7.7 7.8 

llllll1!11U = 5.5 

n .VI. 64 lll.fl.64 n:n. 65 

Turbidity 

3 16 

48.5 

0.86 

n:n. 64 Ill.fl. 64 n:n. 65 

,, " ' . 
m1111si1'U : lll~'.i!l'Wii1Yi ·:rYi'.i~mvmimnn 1a:nu 1.J'.i ::: mffm:::m1 ·:n;i~m'l'lmrn ~u·1.rYi 2 vuY. 2539 

' " _.... -~ "' "" d o I QJ 1 
1UYI 3-8 lliJ~-:Jfl111U1tl'UIYltl'UfH'lfl1111111~11fl1l::'tlflt\!.fll'Vi'l.fl'IH>-:J'Utl~fllll::fltlU1ltl-3 fl1-:Jfl11 "'U3" 
~ . 
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mgfL Total Suspended Solids 
70 

60 mm9rn = 50 mg/L 

50 

40 

JO 24.7 

20 

10 <5.0 <5.0 6.0 

fl.fl . 6J n:n. 64 fl.fl . 64 n:n. 65 

mgfL Total Dissolved Solids 
3,500 

111m91ll = 3,000 mg/L 
3,000 

2,500 

2,000 

1,500 

1,000 

48 
224 500 82 

0 

91.fl. 63 n.fl. 64 P1 .fl. 64 n.fl . 65 

mgfL as CaC03 Total Hardness 
800 

700 

600 

500 

400 

300 

200 
85 

100 18 8 12 

91 .fl . 63 n.fl. 64 P1.fl . 64 n.fl. 65 

" " . . 
m~':i~1'Uti1-Yl<1Vh ~ 'Ultl'eHlfl'illfl 1H'll'U 'l.h ~mf1m~m1<1f_J~ffl'Hmrn ~tl''Ufi 2 vrn. 2539 

' _,... ' 
'iUYI 3-8 (VI~) 
" 
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soo 
4SO 

400 

350 

300 

2SO 

200 

ISO 

100 

so 
0 

10.0 

8.0 

6.0 

4.0 

2.0 

o.o 

mg/L 

mg/L 

31.6 
0.08 

fl.fl. 63 n:n. 64 

0.249 0.137 

fl.fl. 63 n:n. 64 

JI JI I • v ""' V .:,, 
»l~l/Ull'1Uflln'11.1lfl.H'l.RVUD'Pl1Rt'U 

Sulfate 

28 14 

fl .fl. 64 n:n. 65 

Total Iron 

8.26 

0.940 

fl.fl. 64 n:n. 6S 

" ,, ' 1 

m\ll1~1"U : m11'S~1ull1Vi .:i-Yi'S~ 'IJlveHJ fl'illfl h.:inu 1h~mfl'm~m1.:i~11nT11mrn ~'Li'lJVi 2 YI.fl'. 2539 

'l'U~ 3-s (~fl) .. 
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., " fllJfl1VfU1i 2562 

~'ftlfllJ 2562 

., " fll.Jfl1VfU1i 2563 

~iilfllJ 2563 

' ... 

., " fll.Jfll'Vl'U 1i 2564 

~'ftlfllJ 2564 

., " fll.Jfl1VfU1i 2565 

nm 

pH 

7.6 

7.5 

7.8 

7.7 

7.9 

7.6 

7.7 

5.0-9.0 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

48.7 

4.54 

9.46 

6.78 

1.21 

19.3 

0.52 

Solids (mg/L) 

17.7 

3.8 

4.2 

<5.0 

<5.0 

5.3 

<5.0 

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

230 

285 

172 

270 

238 

260 

228 

115 

180 

55 

135 

85 

140 

110 

9.46 

1.54 

0.46 

0.46 

0.19 

0.6 

3.3 

u°11i'Vl llJ~~ l~'UlTHl'Ul"''Uvl fltihli'1U'Vl'U~ ~lfl~, 2565 

Total Iron 

(mg/L) 

0.775 

0.166 

0.290 

0.1 61 

0.053 

0.44 

0.028 

m~1~1'UfJW.flwnl1~1~'U (1h ::a.n'Vl~ 3) 1ln: mf1flw~m1lJm1~~u1~il'tilJUM~'l!'1~ 'QU'IJ~ 8 vrn. 2537 
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10 

9 

8 

7 

6 

4 

3 

2 

0 

80 

70 

60 

so 

40 

30 

20 

10 

0 

NTU 

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

48.7 

4.54 

fl.fl. 62 fl.fl. 62 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

fl .'YI. 63 

9.46 

·Y::: 
fl .fl. 63 

pH 

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

Turbidity 

19.3 

6.78 
1.21 0.52 

.,4. • .' .. : 

fl .fl. 63 fl.fl . 64 fl.fl. 64 fl.fl . 65 
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mg/L 

70 

60 

50 

40 

30 

17.7 
20 

10 

n:n. 62 

mg/L 

1,200 

1,000 

800 

600 

400 
230 

200 

0 

fl.fl. 62 

mg/Las CaC03 

800 

700 

600 

500 

400 

300 

200 

100 

fl .fl. 62 

fl.fl . 62 

285 

VI.fl. 62 

180 

fl .fl. 62 

MINING ENV IRONMENT CONSULTANT CO., LTD. 

Total Suspended Solids 

n.11. 63 fl.fl. 63 n:n. 64 fl.fl. 64 n:n. 65 

Total Dissolved Solids 

270 238 260 228 

fl .fl. 63 VI .fl. 63 fl.fl. 64 fl.fl . 64 fl.fl . 65 

Total Hardness 

135 140 

fl .l~. 63 fl.fl . 63 fl.fl. 64 fl.fl . 64 fl .fl . 65 

'ju~ 3-9 <~ti) 
" 
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mg/L Sulfate 
500 

450 

400 

350 

300 

250 

200 

150 

100 

50 9.46 1.54 0.46 0.46 0.19 0.6 3.3 
0 

n.'l'I. 62 111.fl. 62 n.'1'1 . 63 111.fl. 63 n.'1'1.64 111.fl. 64 n.'l'I. 65 

mg/L Total Iron 
5.0 

4.0 

3.0 

2.0 

0.775 
1.0 0.44 

0.053 O.o28 

0.0 

n.'l'I. 62 111.fl. 62 n.'l'I. 63 111.fl. 63 n.'l'I . 64 111 .fl .64 n.'l'I. 65 

':ill~ 3-9 (\>\~) .. 
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~ . 
flllfll'VfW1i 2562 

~mi;ill 2562 
~ . 

flllfil'l'fW1i 2563 

~mi;ill 2563 
~ . 

fl 1J fil'V'fW 1i 25 64 

~" li;ilJ 2564 
~ . 

flllflll'fW1i 2565 

PH 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.6 

7.0-8.5 

6.5-9.2 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

1.42 

4.46 

0.17 

8. 18 

0.74 

1.25 

0.54 

5 

20 

Solids (mg/L) Solids (mg/L) (mg/Las CaCO~ (mg/L as SOJ 

ND 

4.0 

ND 

<5.0 

<5.0 

<5.0 

<5.0 

205 

365 

210 

258 

250 

346 

236 

S600 

Sl,200 

156 

200 

125 

170 

90 

130 

110 

S300 

ssoo 

9.32 

1.04 

5.5 1 

0.29 

0.14 

0.3 

4.9 

S200 

S250 

~lll u1 1i'Vl l:l.Jii~ l~'U l 1'.itl'Ul"''Ufl fltl'U~'1U'Vl'U~ ~ln11 , 2565 

Total Iron 

(mg/L) 

0.014 

0.205 

0.093 

0.269 

0.063 

0.15 

<0.005 

s o.so 

S l.O 

ii1m9nl' m~'.i~l'UfJWflwnl1rn111'1~i<M'u11rrn tln; mffm ~'Vl'.i 1~t;J~ffllffl'.i'.i:l.l 'R.1!'1.J~ 12 'Y-1.fl' . 2542 

" 0 .d (lflW Cl'1 f11lf 'U1l'Vll lf :l.Jl ~ 'tl':IJ) 

m\>l".i91U
121 m~'.i~l'UfJWfllY-1J1rn111ci~i<M'u11flfl tl'.i ~ mfl'm ~ 'Vl'.i1~t;J~ffllffl'.i'.i:l.l 'R.1!'1.J~ 12 'Y-1.fl'. 2542 

(lflWcvltl'\.l fo:l.ltJ~"'J'11) 

'11"1£11'11\lj : ND =Not Detectable 
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10 

9 

7 

6 

5 

4 

3 

0 

NTU 

500 

450 

400 

350 

300 • 

250 

200 

150 

100 

50 

n.TI. 62 fl.fl.62 

mw"1o'lla111l'~l1A = 20 NTU 
1.42 4.46 

n.fl. 63 fl.fl. 63 n.ft 64 fl.fl. 64 n.fl. 65 

Turbidity 

0.17 8.18 0.74 1.25 0.54 

0 
..................................................................................................................................................................................................... .................................... ··············································-···························································································· 

"' · .,j 10W'Y10ltt\1'1'111'1nn~tlll = 5 NTU 
n.TI. 62 fl.fl . 62 n.fl. 63 fl.fl. 63 n.TI. 64 fl.fl. 64 n.TI. 65 
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mg/L Total Suspended Solids 
70 

60 

50 

40 

30 

20 

10 4.0 <5.0 <5.0 <5.0 <5.0 
NO NO 

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

1,200 m~~.'.~.~~.~~~.~~'.~~.:.~.~.'.'.~~.~.~'.~~J .............. .... .... .. ~~~.~'. .. ~'..~.~~'.~.~~ .. ~.~'.~~.~ ...... .. .. .. ....................... ....................................... . 
1,000 

800 

600 

400 

200 

400 

300 

200 

100 

0 

365 

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

200 

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

'HtlUU'HllJ : ND = Not Detectable 

MINING ENVIRONMENT CONSULTANT CO., LTD. 

11.'l't. 63 

11.'l't . 63 

346 

Pl .fl . 63 11.'l't. 64 Pl .fl. 64 11.'l't. 65 

170 

Pl.fl. 63 11.'l't. 64 Pl .fl . 64 11.'l't.65 

'iu~ 3-1 o (~tl) .. 
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240 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

mg/L Sulfate , 
................................................................. ... ............... .. ...................... ... .. !!1!1!:!1.~:i.tl.~!!H~lt~. :: .~ ~.~.'!!r/.I: ........................... ................... . 

...................... .'.~~~~~~'.'!~~!~!!!~~!~. 'f. ~~~ .'!!\l(~ ................................................................................................................................ . 

9.32 
1.04 5.51 0.29 0.14 0.3 4.9 

fl.fl . 62 fl.fl. 62 fl .fl. 63 fl.fl. 63 fl.fl . 64 fl.fl.64 fl.fl. 65 

mg/L Total Iron 

1nw..101jl~lllJ'~I!~ = 1.0 mg/L 

0.014 0.205 0.093 0.269 0.063 0.15 <0.005 

····································································································································································································· 
fl .fl. 62 fl .fl. 62 

mw<rifirn"M~~l'1SIJi'tnl 0.5 mg/L 
fl.fl. 63 fl.fl. 6~ fl .fl. 64 fl.fl . 64 fl.fl. 65 

'lu~ 3-10 <~a> .. 
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., ~ 

fJlJfl1'VfU1i 2562 

~imm 2562 
., ~ 

fJlJfll'WU1i 2563 

~imm 2563 
., ~ 

fJlJfll'WU1i 2564 

~{llfllJ 2564 
., ~ 

fJlJfll'W'U1i 2565 

I Qi' Qi' ~ I 

vn'iHn 3-15 lmurnnu11Nt'ltn'il'ln\111m1~~fJWfll'V'l '1hl~~umm.hnh~mhum.Y.:i~i'.iuib 

PH 

7.5 

7.7 

7.6 

7.8 

7.7 

7.9 

7.8 

7.0-8.5 

6.5-9.2 

Turbidity Total Suspended Total Dissolved Total Hardness Sulfate 

(NTU) 

1.40 

0.20 

1.28 

0.2 1 

l.09 

1.34 

0.54 

5 

20 

Solids (mg/L) 

ND 

ND 

ND 

<5.0 

<5.0 

<5.0 

<5.0 

Solids (mg/L) (mg/L as CaC03) (mg/Las SOJ 

215 

380 

222 

238 

248 

364 

2 18 

5;600 

5; 1,200 

160 

130 

130 

90 

80 

145 

95 

5;300 

5;500 

2.64 

0.195 

7.24 

10.4 

0.39 

3.0 

3.8 

5;200 

5;250 

Total Iron 

(mg/L) 

O.Q78 

0.058 

O.Q78 

0.088 

0.053 

O.Q3 

0.157 

5;0.50 

5;1.0 

,, ' ' 
:i.n\9l'il}l'WtJf:U.flTVnh'IJ1~rnrVi'l~u1i.nfl U'i ~mffm:::m1·HJ\9lffll1mrn lluuVi 12 'Vl .ff . 2542 

rl 0 d (mru cvi f11l1'W~'Vll l1 :i.n::: ff:i.J) 

:1.J1\9l'il}l'WfJtu.fll'VlJ1'1J1~1et~Hu'lim1 U'i ::: mffm::: 'Vl'i1.:J'Q\9lffll1mrn uuu~ 12 'Vl.ff. 2542 

(mrucv1'v11 iet:i.Jtr.:i~~) 

: ND =Not Detectable 
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10 

9 

8 

7 

6 

5 

4 

3 

I 

0 

500 

450 

400 

350 

300 

250 

200 

150 

100 

50 

0 

mwonri1'll11ri~111m =1111 = s.~ pH r mwono11ln"e-~'!ri = 9.z 

m111"1ril'll'11'1~l'llS1m11 1 = 7 .0 mwone1jlat1g-~!J'1 = 6.5 
································· ··· ··· ··.;:5· ........................ :,:7······ ..... .......... ... .;:;;·························1:!i···· .................... 1::1························:;:cr· 1.s ··· 

fl.'l'I. 62 Ill .fl. 62 fl .rt. 63 Ill.fl. 63 fl .'1'1.64 Ill.fl. 64 fl .'l'I. 65 

NTU Turbidity 

m111ono'llnu11~'!'1 = 20 NTU 

... .. ...... ! :~~ ....................... ~:~.~ ........................ 1..2& ......... ..... ....... .. ~:~! ....................... !:~? ................ .. ..... A.~~ ........................ Q.~ ........ . ................................................................................................. ..... ............................................. .................. .............................. 
m111onril'l!'ll'1~l'llm:1m - 5 NTU 

fl.'l'I. 62 Pl.fl. 62 fl.'l'I. 63 Ill.fl. 63 fl .'l'I. 64 Ill.fl. 64 fl.'1'1 . 65 
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mgfL Total Suspended Solids 
70 

60 

50 

40 

30 

20 

10 <5.0 <5.0 <5.0 <5.0 
ND ND ND 

fl.YI . 62 fl.fl. 62 fl .YI. 63 fl.fl. 63 fl .YI . 64 fl.fl. 64 fl .YI. 65 

1,200 m~~. '.~.:~.~:~.~~~~.:.~. ~.1. '.~ ~.~.~~~J ..................... ... ~~~.~'. .. ~'..~.~.~'.~.~~ .. ~.~'..~~.~ .................................... .. ......................... ........... . 
1,000 

800 

600 

400 

200 

0 

400 

300 

200 

100 

0 

380 

fl .fl. 62 fl.fl . 62 

160 

fl .fl. 62 fl.fl. 62 

'tn.JlUl'ttllJ : ND = Not Detectable 

MINING ENV IRONMENT CONSULTA NT CO., LTD. 

364 

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

145 

fl .fl. 63 fl .fl. 63 fl .fl. 64 fl.fl. 64 fl.fl. 65 
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240 

220 

200 

180 

160 

140 

120 
100 

80 
60 
40 

20 

0 

40.0 

35.0 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0.0 

mg/L Sulfate , 
........ .............. .. ....... ..... .............. ... ............. ........ .... ... ......... .. ..... .. .... .. ..... .. !~!\1:!1.~.'\t1~.~.i~lI~. :': .~~.~ .~~ ....... ............... ..... .. .. ...... .... .... . 

....... ................ •,ry~~~.~~:'!~~!~~!~~~ .. :"..~~~.~0-: .................... .................................................................. ......... ... .............................. . 

2.64 0.195 7.24 10.4 
0.39 3.0 3.8 

....,,..... 

fl.Yi . 62 1'1.11. 62 n.'l'i. 63 1'1.11. 63 n.'l'i. 64 1'1.11.64 n.'l'i.65 

mg/L Total Iron 

mw<rio1jl~1111~1101 = 1.0 mg/L 

.......... ~·.~?.~ .... ... ... ... .. .... ... ~:~.~ ..... .. .............. ~:9.~~ ...................... 9:9.~~ ................ .... .. 9:9.~~ .. ... ..... .. .. .. ...... !! .. Q~ . ..• ......... ......... ~ ... ~~? ...... . 

n.'l'i. 62 1'1 .11. 62 
mw<riri1m101~m111;1111 > o.s mg/I, 

n.'l'i. 63 l'l.11. 6~ n.'l'i. 64 

, 
1'1.11. 64 n.'l'i. 65 

' 
ti .. I l YI 3-11 (Viel) 
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3.6 

3.6.1 
0 ... 

fll'i~l!l!'\.!fll'j 

u11i'l'l tl.l~.:i 1Bul1rnm:U'ul'l flti'Ucif'1u'l'lu~ ~inf'\ !~it11iJunTnnrni1mh.:i~uu'111wttU'1 

m:i'.iti.:i'lrn.:i 1m.:inn tihliu~ 26 fJl.lfll~uli 2565 lf'lmnu~'l ::: ~umrn~n 30 tCJf'U~ll.l~Hnm:::~u~1~u 

111ntl'ml1i1mh.:i~u~1nrn'li'1tt't1.:iufiu~m'Ji1m1 ::: r11~t1i1m1 ::: r1mu1mwmrnld (Arsenic) , l!flf'liihm 
QJ .i:::1 0 ..:::I~ ~ 31 .:!! d ~al QJ 

(Cadmium) !!'1 ::: tY'l n ::: ff (Zinc) 11l'U1'U 2 fftll'U fl ti u 'J !1tl.! '11'U11'11 l.l ti .:i ~ f'l 'l'l 1 (Vi nf'l 0446311 ~ :::1'U tit! n , 

1852183 mi'.lti) 1m:::u'111wtttl'1m:i'.iti.:i~f'l~ 2 <Vinf'l 0446315 ~ :::iutitin , 135131 2 mllti) ~.:iiu~ 3-121m1ij 

'Utirn'U~m 'J ~n'11f'l nnmnui1tid1.:i nm'litfl'J1:::r1 ~.:iunf'l.:i1u~1'J1.:i~ 3-16 

. 
.c:l Q.I Ao.ct "' Q.I ' A.ct A. J 

gtl':iH'YI 3-16 'llt1Ul'llgttn':im1111~ 1fitn':ilflUmtiUH 1fitn':i1lfl':il:::'t1 

"' d "' 1. fllWl'n~'Jlfl1l::'t'ifltl.lill't'iVIU 

- Arsenic 

- Cadmium 

- Zinc 

2 

2 

2 

- Auger Drill 

- Auger Drill 

- Auger Drill 

- EPA 3052 

- EPA 3052 

- EPA 3052 

<v .ctcl ~ d 
~'lftl'Ylg}':i11'11lfl':il:::'t1 (mg/kg) ct.ei o A. J 

i.Yf.llU'Yl'Yll fll'j g}'j 11111 fl ':il:::'t'I 
Arsenic Cadmium Zinc 

26102165 1.965 0.039 44.270 

26/02/65 2.231 0.040 34.323 

27 810 

~ d 3) iilJ iJ ~ I QJ 

mm ~l'U fl wn rnf'l 'U '1'11'l!'U'J :::1 tJ'lf'U t'Yi v m 'JV u u ti m 11u ti '11 n n l 'J ti~tl1¥Wl! '1::: 1m1~ 'J m 1 "~ ll.l 

U'l ::: mflflt1.1:::mrnm 'J ~.:iu1f'ltl'til.ll!M'l'lfl~ '1UU~ 25 (Vi.fl. 2547) 
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.. 
St.1 

St.2 

1849 

444 445 

c$ CV f A 

161 LOtJlil'HHJ1.:J61\t 

t11rmmu1t..,jja.:i161~1 (044631 IE, 1852183 

tJ1L1N'HU1L'Hjjfl.:J161n2(0446315 E, 1851812N) 

MlNI1'G t;NVIKONMt:NT CONSULTAN1' CO., I.TD. 3-49 

-
D -

N 

* SCAl.E 1:50,000 

~\tittm.:i1111 
lh::n1\ttl'm~ 30794/15994 

tl1::n1\ttl'mfi 30672/15261 

tl1 ::n1\tuer~~ 28202/14896 

tl1::n1\tu1i11;i 30745/15502 

h~ TiHill'lllH 1fl'H 01':1 

gls/l.110 .111,/F3- 1 2 



1Jhnru Arsenic, Cadmium m1~ Zinc u111ru11tl'1mi'.iti~~VI~ 2 )jfi11vi1nu 2.23 l , 0.040 1m ~ 34.323 ii'1~f1llJ 

~ti fii '1 ni'l.l 'fl 1miwiu ~~1rlml 1~'1f11'J''fl'J'1'ili1fl 'J' 1~M'fi~ nri 11m1m vrnfi vunufi1mm~1'UfJW.fll'W~'U~ 1oH' 

'lh~ iti'lfui~tim'J'g'U 'Utim11il ti'illf1fll'J'ticimff mm~1mrn 'J' nn l.l'fl 1mh~ n 1fl'fl ru ~ n 'J' 'J' lJ m 'J' ~ ~111V1~ ti l.!111'1 ~'lfl~ 
" 

UUU~ 25 ('fl .fl'. 2547) ~fll'l1'UVl°ltt'mmrufflrn'lqf (Arsenic) ljfi11iJ1fi'U 27 lJ'1~f1i'l.J~tififoni'lJ11'1 ~ mmru 

l!fl~1nv" (Cadmium) ljfi111l1n'U 810 ii'1~ni':u~tififoni'l.l 'Wu11 vr~ 2 ff\11'U~l'l1m'J''fl'J'1'ili1m1~M' iiilimru 

l!flmnvl.l (Cadmium) 1m~111mru Arsenic titj1'Wmructl'm'fl'J'~l'U~fll'l1'UVI J~ 2 ffmil~l'l1m'J''fln'ili1m1~M' 
11~ ti v1~ h ~'flll.l 11l ij mnl 1~'Utitif1'U tin~'U ~ i m ~nu iVlm~Vl'IJ 1VI ri111 i'u111 mru Zinc m'fl 'J'~l'U 1li 1~ 
n111'UV1fi1 H 

3.6.4 
c:r. " .ai. 0 d d ~ gJ d 4 

'illf1~'1f11'J''fl'J'1'il1lm1 ~ '11fJW.fll'WVl'U'il1'U1'U 2 fffll'U fltl 1J'J'l1W'l1'Ulll1l.Jtl~~Vl'Yl 111'1~ 

u1 nru11tl'1111i'.iti~~V1~ 2 l'W'lf1~~~1'Um'il'W~~u'il~uu (fJl.lfll'W'Wn 2565) 'fl1'J'1~~ 3-18 , 3-19 im~ill~ 3-13 , 3-14 

'fl1mi1fiu 'Wu11 fi'lfil ~m 1'ili1m 1 ~ M'i V1t1ri1'W 1mynfi1ti tj1 'U1nru ctl'm'fl 'J' ~1'UfJW.fll'W~'U~ Wll'J'~ iv'b'u1~ti 

fll'jg'U'Utlf1!'11U tl'illf1f11'jt)VtJ1fftl11'1 ~ 1f11J'fl'j f)'j'j lJ'fl 11.Jll'J' ~ f11fl'flW ~ m 'j l.Jf11'j ~ ~111VI ~tll.Jll M ~'))'1~ 'ij uu~ 25 
" 

('Vi.fl' . 2547) ~~ 2 ffmil~l'i1m'J''fln'ili1m1~M' vmf'U 111mru Arsenic~~ 2 ffmil~l'i1m'J''fln'ili1m1~M''l'U 
1$Jti'U~'1lfllJ 2562 11'1 ~ fJl.l.fll'W'Un 2563 Ufl11n'Ulf1Wctll.Jl'fl'J'~l'U~fll'l1'UVI ll~tJVl~,'J'~'fl1lJ1llUfl1Hli~'Utltlf1 

J' .d'l' 'l' d o "' .F- llJ•llJ~ o •llJ~ 
'Utif1'W'U'Yl 1flHfll'J' 1VlmVIVl'IJ1VI mmuu'J'mru Zinc l.Jl'fl'J'~l'U 1l.l 1V1fll'l1'UV1fl111 

... 
3.7 n11~1iuun11r..1'~~0itJ 

ft1'11l1Jfll'J'~Vl'flllJ'fl'J'1'ilfftl1JfJWfll'W~~111Vl~tllJ'\JtJ~ i m ~ fll'J'"1 ~ 1'Wflf ~~tl 111 u11:i'Yl~mf11Jl 
'il ~ l'llfll'J'flf11J1~~f11'J' 1ll~t1'Ul! 11'1~'\Jtl~fJW fll'W~ ~111Vl~tllJ 'eJ''Ul~tJ~lJl'ill f1f11'J'~11U'U fl'ilmrn'llti~ i m ~fll'J' 

i V1tJ'il ~ l'i1m'J''fln'iliV1fJWfll'Wmmfl''l'Wun v1mfl' m1l.l1~ 11m~Vlfl''Yl1~'1l.l 'J' ~firnih1~ m ~-«'U ff~1Viti'W fJW.nrnJ 1 

11'1~rJrum'W~'U 'l'U1$lti'U~mfllJ 2565 1m~ ~Vll'i 1'J'1 v~1'U ~'1 m'J'lli)llii'fl1l.Jm'fl'J' m'J'i1ti~n'U11'1~11m'IJ~'1m~'Ylu 

~ ~111V1~til.l uri~m'J'~Vl'flllJ'fl'J'1'ilfftJUfJWfll'W~ -:i111V1~ti l.lll'J' ~ ~i1$lti'U ~ mfll.l 2565 !ff'U ti~ tim l.l~'fl m11 m rn 

~'U~1'U11'1~ fll 'J' m i'.iti~u 1 ri1tl' n~1'U 'U ivrn vuri ~u~'U 'Yll'W v1 mn 'J' 'J' l.l'b'1~11'1~~ ~111V1~ti lJ 1m~m.bv~1'Ufi 
l~tl1.,j'ti,:i 1~l1J'Yl'J'11J~tl 111 
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~ " fl1JflWfU1i 2562 

~mtil.l 2562 

~ " fll.lfll'Vitrn 2563 

~"1lt11J 2563 

~ " fl1Jfl1'Vi'U1i 2564 

~"1lt11J 2564 

~ " flllfl1'Vi'U1i 2565 

Arsenic (mg/kg) 

2.762 

67.789 

54.402 

20.610 

18.862 

18.965 

1.965 

27 

Cadmium (mg/kg) 

0.248 

0.139 

0.168 

0.096 

0.601 

0.295 

0.039 

810 

Zinc (mg/kg) 

193.9 15 

107.600 

90.660 

90.2 10 

70. 110 

24.766 

44.270 

~ dG\9J,. 1 ,. ,/~ ~ ,a I QI 

:i.m172}1'UfJrufl1-w~ 'UV! t 'liu'J ~ i V'li'U 1-w ti f11 7 ti 'U'U ti m M'U ti 1!1 nm"J ti QtllfW!m ~m1111"Jm7 lJ111lJ 

U7 ~ mfl'riru ~ m7lJf117~-:iu1~~tilJUM-:J'li1~ mfo~ 25 ('W .fl'. 2547) 
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1111119111 • 27 mg/kg 

20.610 18.862 18.965 
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Cadmium 

0.168 0.096 0.601 0.295 0.039 
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Arsenic (mg/kg) Cadmium (mg/kg) 
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70.856 0.11 1 

74.653 0.090 

20.98 1 0.133 

17.095 0.576 

13.298 0.32 1 

2.231 0.040 

27 810 
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Temperature 

Total Dissolved Solids 

Tota l Kjeldahl Nitrogen 
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Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodt2J " 

5-0ay BOD Test, Azide ModJflcation Methodr21 

Digestion, Direct Air-Acetylene Flame Meth0dr21 

Closed Reflux, Titrimetric Methodr21 

AOMI Weighted-Ordinate Spectrophotometric 

Methodr2l 

Dig-estion, Direct Air-Acetylene flame Methodl21 

· Distillation, Colorimet ric Methodl2J 

I Distillation, Colorimetrit Methodl1J 

lodometric Methoci121 

Colorimetric Method2
j 

Digestion, Direct Air-Acetylene Flame Method21 

Digestion, Direct Air-Acetylene Flame Method!21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Digestion, Direct Air-Acetylene Flame Method21 

1) Liquid-Liquid, Partition-Gravimetric M~thodr2J 

2) Soxhlet Extraction Method121 

Electrometric methodtzJ 

Distillation,. Direct Photometric Methodf21 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodi2l 

1) lodometric Methodr2.i 

2) Methylene Blue Methodr21 

Laboratory a0d Field Methodst2l 

Dried at 180 °ct2J 

Macro-Kjeldahl Methodl21 

Dried at 103-105 °Ct2l 
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·~ 24 Trivalent Chromium ... 
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24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculationl21 

25 Zinc Digestion, Direct Air-Acetylene Flame Method2l 

Lt!Oi11'HlJ.:iij.:i 

1. 'G'll.J11"llJ1f'11fi')5lJ~~LL1Vl~e)lJLLiA~'IJ':i:!L'Vlf'11vm. ~ilv1Lfl~1::i.hh~ifo. YilJ'l41"l~~vi 4. n~~Wll"1"1: 
""' I.I - ~ L1'€l'\..1Lbf11n1Wll.J~, 2547 

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

Wastewater. 23rd ed. Washington, DC: APHA, 2017. 

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

(U1-3~f'l1(\!'1U Q'91,~'lt1')\e) 
~fJl1inMmrlli'l'tUI~ 

---~~ 



' Al::! 
fllflNU1flVI 2 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

.,,..,..1.,: c;;'~ '-'If .,... lfo.,.. 
1J117't1 3J\.l,'1 Lil\.I, L11il\.l,L3J\.l,'t1 91ilW!rn LL 't1\.l,@I ;nn@I 
22135 'l!!lvn1~L't1Ym7'fl1 7 uvn 4 (U1'Llll"l'LITI'!!1) L1'1J1~\i1'lunn L'llflrn~n:il n1~L'Yl'r'll.1'1'11'Llfl7 10240 

ln-,fl'r'lrf 0-2181-0008, 081-6573909 1mwi-, 0-2181-0908 

ANALYSIS REPORT 

~1Uflfi1R1tlfl1~ ~1L11£lLL3.iREJ~ i'1'Vl1~mn 

u~nm h.J 13.i~u'lJ EJ'1 Lf17.Jmi-

February 25-28, 2022 

March 2, 2022 

Unit Method of Analysis 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 032/2565 

March 9, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,ltd 

Standard" 
25-26/02/2022 26-27/02/2022 27-28/02/2022 

~ua::aa-37111 (TSP) mg/m3 High-Volume Air 0.268 0.264 0.269 0.330 

24 Hours Average Sampler/Gravimetric 

~ua::1lEhl'lJU1~H~n (PM-10) mg/m3 High-Volume PM-10 Air 0.098 0.097 0.099 0.120 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Cha taveboon _if/-J~"' , . .., 
TECHNICIAN MANAGER :\ 



22/35 'l!mm1~m'r'in7'Y11 7 mm 4 (UTIU~"l'.4TI'l!1) 11'111~oi1'1'11J1n l'llfllJ1~n:il n1~1'1'1Yi3J'l'l1"4fl7 10240 

lm~Yiti' 0-2187-0908, 081-6573909 tmwn 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

q'"~::mm1~ (TSP) 

24 Hours Average 

~'\.l.~::mh1'll'\.l.191L~n (PM-10) 

24 Hours Average 

- o -.,. .. A ~ 
un1mITT\4nff"'1l'lll\4n1 

February 25-28, 2022 

March 2, 2022 

Unit Method of Analysis 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

25-2610212022 

0.214 

O.D78 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 033/2565 

March 9, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard
11 

26-27/02/2022 27 -28/02/2022 

0.225 0.228 0.330 

0.084 0.082 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22135 'lf!l!ln1~m·1•m1on1 7 LL!ln 4 {U1\U'1\ITI'l!1) LL'll1~~1'\unn L'llfll.rnn:il n;~m~ll~1\lfl., 10240 

1mi~n 0-2187-0908, 081-6573909 hm~,., 0-2187-0908 

ANALYSIS REPORT 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~'\.l.~ :: mh1113.J (TSP) 

24 Hours Average 

~'l.l.~::!l!l~'JJ'\.l.1~L~n (PM-10) 

24 Hours Average 

February 25-28, 2022 

March 2, 2022 

Unit Method of Analysls 

mg/m3 High-Volume Air 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 

Sampler/Gravimetric 

25-26/02/2022 

0.223 

0.086 

TEST NO. 

REPORT DATE 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 034/2565 

March 9, 2022 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard ti 

26-27/02/2022 27-28/02/2022 

0.220 0.224 0.330 

0.083 0.087 0.120 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

4 
.,~ .i/•/ 
I·~ --



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
'""""'1.,: Gi:"f !IJ 6' ""' 6'o""' 'U "j1!f-'t1 3J 'M>\I Lil 'M> 1d "j il 'M> L3J 'M> 't1 fl il 'M>6li 6UL 't1 'M>Gl ~l1 n Gl 

22135 'lf!lvn1~L'Ylvm7'rl1 7 uvn 4 (U1'1Ul"lWl1'1!1) Ll'll'H'li-i'l'll.J1n L'llflm~n:il n1~L'Yl'l'll.J'l'l1'11m 10240 

1mfl''l'l'1' 0-21 87-0908, 081-6573909 1ma'17 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

M'1~lfurl1u~1nfl i.11u.1T1 .flV'Wff~i'fl~u 'lh~muiJ~·n"'IJ~ 30736/16293 

milv~11Hfu~~ffrnmrn'!filfli'.h.1~u 1~v~~ffrnnnJJnvff~1~ 
~1'1.Jflfi11.YW'11fl V1!f){)UJ.i1.YVfl ~~lllflmfl 

Wind 007/2565 

March 9, 2022 

MEASURED DATE 

MEASURED STATION 

February 25-28, 2022 

u1mu 'h~ 12.iliu'Uv~ if1Hfl1~ 

Speed m/s 
Direction 

0.4-1.8 1.8-3.6 3.6-5.8 5.8-8.5 8.5-11.2 TOTAL % 

N 0 5 0 0 0 0 5 6.94 

NN E 22 5 0 0 0 0 5 6.94 

NE 45 5 0 0 0 0 5 6.94 

ENE 67 1 0 0 0 0 1 1.39 

E 90 4 0 0 0 0 4 5.56 

ESE 11 2 5 3 0 0 0 8 11.11 

SE 135 8 4 0 0 0 12 16.67 

SSE 157 9 0 0 0 0 9 12.50 

s 180 0 0 0 0 0 0 0.00 

SSW 202 1 0 0 0 0 1 1.39 

SW 225 1 0 0 0 0 1 1.39 

WSW 247 1 0 0 0 0 1 1.39 

w 270 1 0 0 0 0 1 1.39 

WNW 292 2 0 0 0 0 2 2.78 

NW 315 0 0 0 0 0 0 0.00 

NNW 337 0 0 0 0 0 0 0.00 

TOTAL 48 7 0 0 0 55 76.39 

CALM (<0.4 mis) 17 23.61 

TOTAL 72 100.00 
A 

t/ v ~n.--
~· ... .... ····· ··· ··· 

Chomparechate Chantaveboon y· «."' 
I. ~· 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
""""'l.,: ~'1 i-' tf ""' ffo""' tJ''I1H1 3Jlb\I Lillb t.'l'HllbL3JlbYI Aillb~i.ULYl'l-b(;l '1'ln~ 

22/35 'l1El!Jn1~L1'1V'in;'l'l1 7 U!Jn 4 (U1'1.U'1'14'T1'1!1 ) U'IJ"l~li"l'l'll.J1n L'llfltn~n:tl n1~L1'l"r'il.J'l'\1llfl7 10240 

1mi"r'i~ 0-2187-0908, 081-6573909 fonnl 0-21 87-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

ih:i,Yuth'U~1fifl i.11v.1fl . flti'U'ff9l~fl,t'U 1h::vn'UoLJ9ll'ICl'\J~ 30736/16293 

111 ii ti .:i11-i M 'U ~91 ir111m rn 'llil fl M 'U ~ 'U 1 ~ ti~9lff111 n nJJ ti ti 'ff ~1.:i 

~i1mvi1mim1fl rl1mt111tiirtifl ~.:i11i'flmn 

MEASURED DATE 

MEASURED STATION 

February 25-28, 2022 

u~mu h.:i itili'U'\Jti.:i lf1Hf11l' 

\NORTH .. ··-.. 

17% 

13.6% 

10.2% 

-·-·t --· ---·--~- ·---- ... ············•-···· -
EAST j 

___ j_ __ 

WIND SPEED 
. -~· .. .. - (m/s) 

>= 11 .20 

-- .. . ' SOUTH • 8.50 - 11.20 

• 5.80 - 8.50 

• 3.60 - 5.80 

1.80 . 3.60 

• 0.40 - 1.80 

Calms: 23.81 % 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

Wind 00712565 

March 9, 2022 



CUSTOMER NAME 

PROJECT 

ADDRESS 

Mining Environment Consultant Co., Ltd. 
ui-i;'t113J\i\I LD''M>l'J"j£l\4>LaJ'M>fl f'IEl'M>6iTiUL't1'M>~ ;i1n~ 
22135 'l!!l!Jn;~L'Yl~n7'1'11 7 uvn 4 (U1'11ff1'11TI'111) U'IJ1~~1'1'11.nn L'llfltn~n:tl n;~m~~'l'l1'11m 10240 

1"rm~·~,;- 0-2187-0908, 081-6573909 lml"n 0-2187-0908 

TEST REPORT 

TEST NO. 

REPORT DATE 

i1'1iUA1\4~1rlt1 1.11!.J.Lfl.flEl\l.Rlilffl-iu 1h::m\4Ul117Lfl'lJ~ 30736/16293 • 
L'Vlij£1'1Ld~\4Ell11ITT'Vlm73J"l!itt1~\4tl\4 L~ElEllilITT'VlnTI3JrlElrl1'1 . .. . 

0 I 0 I ... ... 

~11l.Jfl'Y11ITT!.Jfl1t1 El1L11ElLL3JRElt1 v'1'V\1~mn 

MEASURED DATE 

MEASURED INSTRUMENT 

February 25-28, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

u;11mh~ 1ii~wua~ 1fl1~mt 

Noise 032/2565 

March 9, 2022 

Interval Time (Yintiu1t111~1't1 0445758E, 1as2112N) stanc1ard11 

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

25-26 m.1111~\UJ 2565 26-27 m.1111~wf 2565 27-28 m.1111~wf 2565 • • • 
...... _9._ !.:29.J.>..:~_.: .9.~:.22_. P:?.:1....... ---· .. ·--... -.... ?..:!.:.9. ___ ...... _ ....................... -........ -............ _ .. _?._!'.?. ......... _ ........ -... -....... ..... _ ...... -...... _ .. _ .... ?..'.!.:~ .... - ... -.. -·- ....... -... -·- .. ·-·---· .. ·--·---
_...2_~:9_9......E:~_:. .9. .. ~ :0{]_.f>..:_1.!1_ ... ,,______ 63 . 5 -------· .. , _______ 64 .Q ___ , ____ _______ 2..:'::..6 _____ , ___ ,, ,_,, _____ , ______ _ 

03:00 p.m - 04:00 p.m 62.9 6~~-- 64.3 
_2_~:00 p .m - 05:00p.m 62.8 63.1 6_3 __ .8 ____ -1------
- 05:_9._Q_p.m- O_?:OO p~- --· 61.7 .. 6L9 ____ .... _ .. __ , __ .......... _ .. __ ,_,63.6 .. ____ ----------

__ 2?..:9.9. ... P~.~-=-2..?_:_Q2_J?..:1E.. ... -·-.. ·--·--·-·-·-.... ~!.:_L _______ .. _ ...... ·---·---- ... -~l:..~--.. - ................. -·-.. _ .................. -... --.. ~?. .. :..~-·----·--.. -____ .. _.__::: ___ .. _,_. 
07:00 p.m - 08:00 p .m 47.9 51.1 51.9 

.. -.. 68:0()p.ffi·=-o9:aa·-p:·m.--·""·------·46~3 .. _ 4 7:5---·~ ·-·--·-· 49.i----· _______ 
1 

09:00 p.m - 10:00 p.m 46.0 47.2 48.8 ___ _ 
10:00 p.m - 11:00 p.m 45.7 46.1 47.3 -

:::IIT<I9.~i'~iii:~~].."Q:9.:Q~~;:l.!1-~:~ ~=::::::=~.:~~=:=~~'!..?..d~===:=~==:~~==~:~~::=:~:4.§;§.~~~-=~~~~=:~=·~: :·=~~:=:~·==~-.~:D9.:=.====~ ===~~==~=~ 
00:00 a.m - 01:00 a.m 46.3 46.6 46 .9 
01:00 a.m - 02:00 a.m 46.5 46 .9 47.2 
02:00 a.m- 03:00 a.m 47.1 47.5 47.9 

-o3:oo-a.~ffi-= .. o4:oo ·a:.m -------·-47.3 ____ . _______ .. ____ 41. 1 -·--- ----.. -·--4-8.1 ____ --------
·-·-----·-····-·---·-·-·--·-····-··---···---··-···-· ····-·-·-····--··-·-.. ·---·------···-···- ···---··-·· .. --·----···-·--···--·-·-·-·-.. --·· -------···-··-·-------·-· --·------·--

04:00 a.m - 05:00 a.m 47.5 48.0 48.5 
05:00 a.m - 06:00 a.m 48.0 48.3 48.9 -·-06:00 a.m-=o7:ooa.rri'""- ------54. 7 --------- ·-------5-5~9 ______ ,, __ ,, ___ 56:2 ___ ~·----.. 

·------------·-· -·-·------ ---- . ·------·------>-·-----·--
07:00 a.m - 08:00 a.m 58.5 59.1 59.6 ---· 

10:00 a.m - 11:00 a.m 62.7 63.1 63.4 
-----·-·---··-·-··--·-· --·---------.. ·--· -----·-----··-··---- -·---------·--·-··----·-------· 

11:00 a.m - 12:00 p .m 63.5 63.7 64.0 
12:00 p.m- 01 :00 p.m 63.8 64.0 64.3 
24 Hours Measured2/ 59.3 59.6 60.2 

Remark: 

Lmax [db(A)l 96.2 96.4 96.9 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



Mining Environment Consultant Co., Ltd. 
tJi-~YI 13.Jii\J L~'Mil'l'Hl'M>Lar'Min flil"Mi61i'aLLYl'Mi~ -;l1n~ 
22135 'lf!l!m1~1!'1Vm;'fl1 7 LL!Jn 4 (U1'4ITT'4TI'l!1) ll'IJ1~-i1'1UJ1n L'!Jfllrnn:il n;~mVUJ'l'l1'4f17 10240 

lml'i'fi,-i' 0-2187-0908, 081-6573909 lmITT'l 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Noise 033/2565 

March 9, 2022 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

i1'1iiuhi.1.-;i1n" 1.11 !.J. Lfl . fl tl'l.l.R"ffl-ii.t. 1.h::'Y11i.t.U"'7Lfl"llfi 30736/16293 • 
L 'Vl~tl.\l LL 'i~i.t.tl" R1'VI n'7'73J"lfit"~i.t.tli.t. L .yj ti tl"R1'VI m13Jri t!RTI.\l 

• 'II • 

~1tlflfl1R1!.Jfl1" fl1L11tJLLajRtJ" '1'1'Vl1"mn 

February 25-28, 2022 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

1ii11nuti"nw~.r~ '4rh 

Interval Time cYiritt'1H111itt 0445861E, 1s53125NJ Standardll 
Leq 1 hr (db(A)J Leq 1 hr (db(A)] Leq 1 hr [db(A)J 

25-26 nlJtn~\uf 2565 26-27 nlltn~wif 2565 27-28 nlltn~wif 2565 • • • 

·-··.2 .. ! . .:.Q.Q __ P.~ .. :_<?.~:9.2 _E:E.:1:. .. _. ····-······-·-··-····-···-····?..~.:..?. .... ·-··---··-···-·-·· - --···---··--···--§~:.?. ... -···-···-·······-·· ······---··---······--~~z_·-·--·--·-··--· --·-·-··---···-··-··-····--····· 
----~~-:22J?.:?.:t...:. 9.~~2.2 .. _P.~.-- ·-··--·--·--·--·--§9 ._Q_·--·-··-··-·· ·-···-·--····-·-·--··§_?.. 2·-···-··-·---··--· ---·---·-······?..~_:..:': ... - .. ---··-··--··- ---------· 
·-·--2-~:QQ __ P.:.~:::: .9.:1:.:.29. .P.:1.:!l: ..... -----·-·------?._~:_5_ ______________ -···-···-----·· -·--?..~:z_ ______________________ 59 .:]. ______ ··-··-··-··- ·---·-----· 

04:00 p .m - 05:00p.m 58.1 58.3 58.5 
05:00 p .m - 06:00 p .m - --=--=- 5__7 :1---- r--·------58."o _______ r----·-5·-8-.2-_-_-_-_~----~+-::_ ____ ~ 

06:00 p.m - 07:00 p.m 55...: 3 55. 7 56.0 
07:_90 p.m - 08:00 P:..lE_ 53.5 54.9 55.2 

__ Q_B:OO p.m.: _ _9-9:0.<?._p.~-- 49_).____ 50.3 ____ 5 __ 1_._9 ___ -1--------1 

_ 09_:_o_~ _P_:~_:..}_9:0_~P..:~-- _ 48. 9 ·-----·-50_--i----·--=--·-----_5._!_:_5 ____ ~-------
.-~..'.2.<?.J?..:.~_::::..}_!_:_O,_Q __ f.'-:1.:!l: ... _ .. ----··----··--46. 4 --·-·- -·-·---··-·--····---.:':.?..:?.. ____ ··--·-·---- --··----'!.~....:~-----1---·---~ 
......... 1.J..~.22 .. P:?.:1. _:_9.2.:.~2 .. -~.:?.:1. .. _ · · ·---···-···-····-·-···-~.?....:.?.. _______________________ ---···- ·-·-··-···--=':~: .. !_______________ -·---·------~-7....:_5_____________________ _ __ __.:: ____ _ 

00:00 a.m - 01:00 a.m 44.6 45.0 45.6 
-a·1··:·c50-·a·:m.-~·02·:c»o·-a·:tn---··· ··-····-···-·--····--···-···-4-4-.-2----··---··----·-·-··-··---·--44.6-----··--· -·-··-·-·--4s.1 ----·-·· ··----··-···----
---···---·-.. ·-··-····-·--·-··-··--··--·-··-·-·-- ····-··---··--·--·--------··-------··-·· ··-----·-·-···--·-·--·-·-··---·--·-·-·---· -··---·----·-· --··---··---·· 

02:00 a.m - 03:00 a.m 44.0 44.4 44.7 
03:0o-a:m·-=o4:00 a:m - -----43. 7---·- ---·--·--44.2--·---- ---··---45- .--0----·--------
04:00 a.m - "OS:Oc)""am ___ --·-·-4~----~----4-8-:7--··---- ------.q:g~9----·----· 

05:00 a.m - 06:00 a.m 56.0 56.5 57.1 
- 06:00 a.In="-07:00 a.m · ---·--·-56~3·---r----56.8 -- ----s6-:9--·-· 
- 07:00 a.-:-ffi-.::.-os:oo a.m---·----56.9-----r-·--·- 57.1 _____ -··-- 57 .3 -!---·---
-·-···----·------··--·--·--·--·-·--·--·- ·-·-···-··-···-·-·······-······--·--····--·--·-··-·-· --··----···-·-· .. ····--··-··-·--·-···-·--·-·· -··----··-··-··---··---···---·····----·---···-- ·-·-··---·---·-· 

08:00 a .m - 09:00 a .m 59.1 59.4 59. 7 ··-··-····-····-·········-···-··-····-··-··---··-···-··-···-···-···-···-··-···-· --·····-···-·-·--·-·-·----· .. ---· .. -·-·--···-···-·--····· .................................................... ·-·-····--··-.. -···-···-·-·· ··-·----··-·--------····--··--··-···---- ·-·-·-··-·----·--·· 
09:00 a.m - 10:00 a.m 59.3 59.6 59.9 

··----··-·-·· .................................. -........... ·---··--··-···· .. ·-··· ............... ·--·········-···-···-····-··-···-·········-··-·-··--................ -···-·····-····· ................................. -.... ·····--··-·-··-····-···-··- ·--·-···-···- ................. - ... -··-····-··· .. ···· .. --·----·-····-·· -··-···----·····-··-·····--·---
10:00 a.m - 11:00 a.m 59.5 59.8 60.1 

·-·---··---·-····-·-----·--·-··-·-·-·-·--···-----··-·--··- ·--·-·-·-···-··-··-·-·--··--···-----··-- -··-····-·--··-·-----···-·---·-··-·-·-·i--·------·------.....__·---·-·-
-·--·~ 1 : o_g~.:.~_:_!3_:_2Q_p.~- -·------··2~.:_~---·----·- . -----·--·-·§~ .4 -·----·-· _____ _?.~....:.~····----·-•------! 

12:00 p.m - 01 :00 p.m 59.5 59.7 60.1 
24 Hours Measured2/ 56.3 56.6 56.9 

Lmax [db(All 89.2 90.5 90.7 

Remark: 1. 11 ll1917pi.n::irnau\11.iui1hl i.h::mffflrn::nnllm"l"~\IU191flElllLLvi\1'1119i ll.UU~ 15 Yi .ff . 2540 

2. 21 ~El\1Uiiu1im"l"~1\l~\4ff1t4'11rl91 1Jl'l 91ElWil'lLL91\4n Ll'l'Jll'l::LU!.1\4 1-241 
;,,J • 'IJ 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

70.0 
115.0 



22135 'lf!l!Jn'?~IYl'l'ln7~1 7 U.!Jn 4 (U1UW'lUTI'l!1) U.'111~'111'11lJ1n L'IJ911J1~n=il n"?~L'Yl'l'llJ'll1Ufl1 10240 

1miYl1'1' 0-2181-0908, 081-s573909 1mITT1 o-2151-09os 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

TEST REPORT 
TEST NO. 

REPORT DATE 

'IK1\1'1Ku~1w;i1n~ 1.11 t.1. Lfl. fl auR9lffliiu 1h:mutl' mLt'l"ll~ 30736/16293 • 
L 'Viii El\I Ld~'\.l.El91 ITT'VI m73J'lii4~~'\.l.U'\.I. L y:j El El91 ITT'VI m73Jri ElRf1\I . .. . 
~1U"1l'i1ITTll"11~ e11L11mL3.iREl~ i\l'Vl1~mn 

February 25-28, 2022 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

tJ1nm!Ju!l~.uu1i" 

Noise 034/2565 

March 9, 2022 

Interval Time (Yirifl,H11~1" 0446345E, 184992BN) Standard•! 
Leq 1 hr (db(A)] Leq 1 hr (db(A)] Leq 1 hr [db(A)] 

25-26 m.1rn~wil 2565 26-27 mJtn~'lul 2565 27-28 mJtn~"f 2565 . . . 
__ Q.!.:..9.Q_P.: .. 1.!1_::.-_Q~_:.QQ. .. P_:!!l:_ ..... -·-.. --.-....... -... E.Z.:..<l_._. _____ ,........... --·-·-·--·-?...7-: .. 7... ...... -.......... --........ _ ........... - ....... -~ 7 · ·~--.. -·-·-·--... . ........................................ _._ ....... . 
. _Q?.:_~Q. .. P .. :..!1.:1:..=:._9._~_:_QQJ~:.!!1_ .... ---------·-·~7.:;! ______ ,__ ----·-·-·- --22:~-·-·--·--- .. - .. _. ___ §!...: '!_ ____ --·-·----

03 :00 p .m - 04:00 p .m 56.3 57.0 57.4 
C54:ool):rn-=-os:oop~ffi-- -·----5 6-:-1----.. ~ ~~==~56~?--------·--5-1-.1-----

05:00 p.m- 06:00 p.m 55.9 56.3 56.7 

: .... 9-?..:.9-Q~~~==~f=Q~<LP.;:~~:::: =:=::=.=:=:::~:::=~~~:::==::~~:===~-=~=::=:==:=::=~!?..=a.: ==~=:==:= .. =::=:·:=~==~~.:~---:===== =:====:=: 
...!J.'!:0.Q_P.:~ ::::_ 08:00 ..P-~- ____ '§__;3. 7 ------· __ ,, ___ ,_,,~~;.~.--·-----__ ,, __ ,_ 54. 7_,_, ___ --------

08:00 p.m - 09:00 p.m 53.4 54.0 54.2 
09:00 p.m - 10:00 p.m 49.2 50.3 51.1 
10:00 p.m=-11 :oop.m .. _ ---·--41 .. :8 _______ 48.1 ___ ,....__ 49 .9 

·=~ ~I: 9-2~~=~=:::~X>.~:2.![_~:~= =::~====:}§:::~==::::::===: .... ..... := .. =::===~§.:.?.==:~=:=:= ~=~~:=:==-=~z.'.f.~..::=-~::=~=: .. =-~~----.. -.. -·----
00:00 a.m - 01:00 a.m 44.7 45.1 46 .0 ·---------·-·-·-··---.. ·---··-· -------------· ---·------------- ·-·---
01:00 a.m - 02:00 a.m 44.1 44.4 46.4 --·------------·---··· ··--·-· ·---------->------· 
02:00 a.m - 03:00 a.m 43.7 44.1 45.7 
03:00 a .m - 04:00 a.m 43.3 43. 7 45.0 ... ---·--·-.......... _ .. __ ,, ·-·-----··-·------.. ·--·----· -·-.. -.. -·----·--.. _,, __ ,,,_ .. _. __ , _,, __ , ___ . ___ ,,_, ___ ,, ........ _ .. ____ ,, ..... -------·--·-· 
04:00 a.m- 05:00 a .m 43.1 43.3 44.7 
05:00 a .m - 06:00 a.m 53. 7 54.0 54.4 ,_._,, __ ._,,_,,_,,_. ___ , _______ , --·-·------·--·----·--··· -·--··---------·-·-·--·-· _,_,,, ____ ,,,_, __ ,, _____ , ____ ,,_,,_,,, _____ ,_,,,_,, __ , _ _., __ 
06:00 a.m - 07:00 a.m 54.9 55.1 55.5 

24 Hours Measured:!/ 54.6 54.8 55.3 70.0 

Remark: 

Lmax [db(A)] 86.1 86.5 87.0 115.0 

1. 11 i.J1qi,-F~n::irn~u.:ihwrr11tl tJ,-::mflflrn::m,.i.Jm,. ~.:iLl1flillllLL~.:i'll1Gi 1i.uufl 15 Vi .fl . 2540 

2. 21 ill.:itliiu1im,-i1.:ii"Ul'i'1'1-1.,j1nf! l.Jl'I flllWiaLLfl1.t.n Ll'l'JJ'Yl::LU!.J1.t. 1-241 
llJ • .. 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

ADDRESS 

22135 'l!!ltm1~ml'ln1'111 7 uun 4 (U1'14ff'l'l4TI'l!1) u'!l1~'111"11mn l'llflu1~n:u n1~ml'liJ'll1'14fl7 10240 

1mfi'l'I~ 0-2187-0908, 081-6573909 lmff17 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

0 I 0 I CV .... 

mu~'Y11ITT!.J~1~ El1LfHlLLllffEJ~ ';J.\1~1~9'11n 

Vibration 017/2565 

March 9, 2022 

LOCATION uinm"llt1rnLthm.h::mi.uT~i-m.\1~1ufifl~::1uaan i-::wh.\l~ll~~ 5 LL~:: 6 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

February 25, 2022 

16.50 u. 

MiniMate DS-077 

TRANSVERSE11 

23 
_ ........ - ........ ,_,,,,,_ ........... - .. ----- ---··-··----·-··---·--·-· .. ·-·-·-· --··-···-···-··-·-·-····---··--··--···---

PEAK PARTICLE VELOCITY (mm/sec) 11 0.954 
!-------·--··-·-----·----·--·---·-·----·--r----·---·--·-·--· .. -

PEAK DISPLACEMENT (mm) 11 0.00609 

PEAK VECTOR SUM (mm/sec) 11 

AIR PRESSURE dB(L) 11 

TRIGGER11 

TRIGGER SOURCE, GEO (mm/s) 11 

• 

VERTICAL11 LONGITUDINAL 11 

40 27 
·----·-·--····--........... ----··--·---··""'"'"'- -"-··-·-·-·--·----·------· 

1.021 1.081 

0.00593 0.00798 

1.26 

116.0 

LONGITUDINAL 

0.254 
.:r!o .... A 1 CV ~ 4 ,d " .i=l 1 ~ 1 

(Li-llmmi-uu'Ylnmi-::~1Jm1llff'U.ff::L'YlEJ'U.Ll!Elm1llLi-1El'l.tf11fl (PEAK PARTICLE VELOCITY, PPV) llfl1~.\ILL~ 0.254 mm/s) 

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

Chompare hate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
AQ; 1..: c;,' "f 1J If Q; tfo Q; 

'l.J"iitYI 3J'M>\I Ul'M> t1"iil'M>L3J'M>YI AilWifiULYl'M>(;l v1n~ 
22135 'll!lun1~LY1V'ln1't11 7 uun 4 (U1\Ul1'14TI'll1) u'IJ1~~1~mn L'llfltrnn:t! n1~LY1V'iiJ~1'14m 10240 

Lmi'l"ltf 0-2187-0908, 081-6573909 1mwi1 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 018/2565 

March 9, 2022 

CUSTOMER NAME 

PROJECT 

i1.\li'\.l.~1'\.l.~1n~ 1.11tl.Lfl.fltl'\.l.~Wli'fl-i'\.I, 1h::m'\.l.UWl7L~°ll~ 30736/16293 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

• 
L 'VI li EJ.\I LL 7~ '\.I.El~ ITT'VI mi3J"ll'UWI~ '\.I. tl'\.I. . ... 
~1u~vi1ITTt1~1W1 £i1L11mLll~a~ i.\l'Vl1W1~1n 

u~nmrn::tn~~atJ~'\.l.rh • 
February 25, 2022 

16.50 \I,. 

MiniMate DS-077 

TRANSVERSE11 

-

VERTICAL11 LONGITUDINAL 1' 

- -
- ·--···--···-···--.. ·-.. -···-.. -··-·---------·-·-··-··"- ···-··--···--·-·--·· .. ·-·-· .. ·--· .. -··---·-·-· --···-·--··-.. - -·-·--.. -··-··-··-··--· .. ·-·-· ·-·--·-·-·--·-·-·--· .. ····-.. ·-··-.. -- ··--·-·-· ·---··-·-·-··-·-.. -··-·-· .. ·-·-··---··--··-·-

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

PEAK DISPLACEMENT (mm) 11 - - -
PEAK VECTOR SUM (mm/sec) 11 -
AIR PRESSURE dB(L) 11 -
TRIGGER11 -
TRIGGER SOURCE, GEO (mm/s) 11 0.254 
~o Q..IA1 Q..I .!. d. .d R a.;;, 

(L73J'Y11n1"l1J'\.l.'Ylfifl17::~1Jfl113J~'\.l.~::L'Yltl'\.l.L3JEJm13JL71El~111fl (PEAK PARTICLE VELOCITY, PPV) 3Jfl1Wl.\ILLWI 0.254 mm/s) 

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

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
A....,1....: a"J ~ ~ ...., ~O ..... 

1.J"'i'l:t'YI 3J'M>\J Lil'M>L"'J"'iil'M>L3J'M>'YI Ail'M>61SG\LL'Yl'M>Gl v1flf! 
22/35 'lf£1un;~mvm7'111 7 LI.Un 4 (U1'11ff1'11TI'lf1) LJ.'IJ1~~1"11111n L'llfll.rnn:tl n;~mvoJ'\11'11fl1 10240 

1mfi'Yl'1° 0-2187-0908, 081 -6573909 lm,,,-,1 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

~11Ji'!Yl1ITTtJi'l1t;l a1Lmrnihrnt;J ~'1Wlt;Jmn 

1hl'1nc;i::n£JWJJEJ'11m·,iml u 2 

March 7, 2022 

February 28 - March 14, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result2' 

1. pH - Electrometric 7.8 

2. Turbidity NTU Nephelometric 52.3 

3. Suspended Solids mg/L GF/C & Drying 103 ° C 7.5 

4. Total Dissolved Solids mg/L GF/C & Drying 103 ° C 86 

5. Total Hardness mg/L CaC03 EDTA 18 

6. Sulfate mg/L S04 Turbidimetirc 17 

7. Total Iron mg/L Fe Phenanthroline 0.528 

Remark: 
t.t t.t ..I LI ,..I 

11 mc;i1~11n1.1Yi'1'Y11::lJ1tJEJElmnnh,i,i1u1h::mflm::m1,i£Jc;i~1~m111 ulJlJ'Yl 2 'l'l.fl. 2539 .. . 
21 ~El'1Uiju1im1 u7'1f'Yl L5u111£JUL3iuli' LLEl'l.4'1 LLi'llJEl11t;1El~ 'ii1rlt;l Li'l'JJ'Yl::LUtJU 1-029 

Lab-W 029/2565 

March 17, 2022 

February 28, 2022 

9:00 A.M. 

Clear 

Standard11 

5.5-9.0 

-
:sso 

$3,000 

-

-
-

TECHNICIAN MANAGER 



22135 'l!!lun1~L'Yl'fin7'111 7 u.un 4 (U1'14ff1Wl1'!!1) u.'ll1~'111~mn ~'llflm~n:u n1~L'YlVilJ~1'14fl110240 

tmi'fi'1° 0-2187-0908, 081-6573909 hmn1 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

'ii11rn'Yi1~1mn~ a1L11mL3.l~1l~ i''1'Vll~'11n 

tlain'1::n1l"U.'JHM 1~mm7 u 3 

TEST NO. 

REPORT DATE 

March 7, 2022 

February 28 - March 14, 2022 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electrometric 7.8 

NTU Nephelometric 48.5 

mg/L GF/C & Drying 103 ° C 6.0 

mg/L GF/C & Drying 103 ° C 82 

mg/L CaC03 EDTA 12 

mg/L S04 Turbidimetirc 14 

mg/L Fe Phenanthroline 0.940 

Remark: 
... ... .I .ail 

11 3J1'17;i-1u'1.1fi'1m::u1t.J1l1lmnn h'1'11U 1h::mflm::m1'11l'1~1'Vln773J utJlJ'Yl 2 Vi .fl . 2539 .. ' 
21 i1l'1UD1J~n17 u7,;'Yl L5u1171l\l.UJurl LLEl\4~ LLalJ1J71'1El~ ~1n~ La'JJ'Yl::LU!.J\4 1-029 

Lab-W 030/2565 

March 17, 2022 

February 28, 2022 

09:30 A.M. 

Clear 

Standard11 

5.5-9.0 

-
:950 

$3,000 

-
-
-

Chomparectiate Chantaveboon 

TECHNICIAN MANAGER 

'.'/ 
1t:.i:.'/ 

•,' '/ 
"''\;/ --



Mining Environment Consultant Co., Ltd . ... .,..1.,: G:t'f to- ff .,_. tfo.,_. 
1.J":itH1 3J'M>\J Lil'M> L'l":iil'M>L3J'M>YI A il'M>'lHUL Yl'M>~ ,,1n~ 
22/35 'l!!JIJn;~Ll'lVin;'l'11 7 uun 4 (U1'LU\'1'u.TI'l11) U'IJ1~~1'1'\iJ1n L'IJfllJ1~n:D n;~Ll'll'lil'l'\1'u.fl'J 10240 

l:mil'lrf 0-2187-0908, 081-6573909 1mw1'i 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

'ii1ut:1Yi1R1Ern1~ Ei1L11mLa.iREJ~ i''1wf~mn 

i1EJ~::LfiEJU';i~~ 1 • 
March 7, 2022 

February 28 - March 14, 2022 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result2' 

- Electro metric 7.7 

NTU Nephelometric 0.52 

mg/L GF/C & Drying 103 ° C <5.0 

mg/L GF/C & Drying 103 ° C 228 

mg/L CaC03 EDTA 110 

mg/L S04 Turbidimetirc 3.3 

mg/L Fe Phenanthroline 0.028 

Lab-W 026/2565 

March 17, 2022 

February 28, 2022 

10:00 AM 

Clear 

Standard11 

5.0-9.0 

-
-
-

-
-
-

Remark : 11 3J1~7_21U~mmv·nt1~1~u (1h:: L11'Yl~ 3) 1.h::mt1flm::m7l,.Jn17;'1LL1~Lf ElmLV:.:1111~ \l.UlJ~ 8 Vi.tl. 2537 

21 ieh11.lfju1im1 u1,;''Yl Lau111auL3Tuti Lrnu~ ut:1ua11~a~ ~1n~ rn'lm::LuEJu 1-029 

Chomparechate Chantaveboor.i 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
ui'i;n la.J~" L~"lTHl"La!·wrf ~il"611'iHLt1"Gi' -;i1n~ 
22135 'lfllun'?~Ll'l~n;.,.,, 7 uun 4 cu1uinun'!l1) u'IJ1~'111~ii1n L'llflU1~n:u n'?~1l'l~ii~1um 10240 

1mti~ff 0-2187-0908, 081-6573909 1mt1"11 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

~11rnYi1trnrn1c;i ~1L11mLi.l~ac;i 'il.:i~1c;ic;i1n 

TEST NO. 

REPORT DATE 

tl mi'1tuu1'!.l. 1.:ic;i:::Lfi £.1'!.l. rrn ~1'" fif'lc;i:::1'1.l.c;in Luv.:i L ~ita'lJ a.:i 1m.:imi-

March 7, 2022 

February 28 - March 14, 2022 

Grab 

Unit Method of Analysis 

- pH Meter 

NTU Nephelometric 

mg/l GF/C & Drying 103 ° C 

mg/l GF/C & Drying 103 ° C 

mg/l CaCOa EDTA 

mg/l S04 Turbidimetirc 

mg/l Fe Phenanthroline 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result31 Standard11 

7.6 7.0-8.5 

0.54 5 

<5.0 -
236 ~ 

110 900 
4.9 ::::;200 

<0.005 ::S0.50 

lab-W 027/2565 

March 17, 2022 

February 28, 2022 

10:30 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-
::::;1 ,200 

::ssoo 
'.:S250 

::::;1 .0 

Remark: 11 mc;i1~1uTirnm"Wli'1u1c;i1£1#liu71m1 i.J1:::mf'lm:::m1\lt1'il~1~m1~ uuu~ 12 'W.f'I . 2542 (mrncnri1~uc;i~L~m:;~~) 
~ ' ' 

21 1.11c;i1~1uTirnm"Wli'1mc;i1£1~1iu71m1 i.J1::mf'!m::m1.:it1c;iITT~m1~ uuu~ 12 'W.f'I. 2542 (Lnrncnau1£i~tNH'1) 
.. " ' .. CIJ .. 

31 ~tl\1Ufiu1imi- u7if'Yl L~UL11"tlUUJWn LLElU'1 LLGll.JElTICilEl~ ,j1rl'il LGl'lJ'Yl::LU£.IU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
ui-,;'n laJ~\t L~'"lT'Hnuar·wtf ~ei'",raun'"Gf -;l1nl91 
22/35 'l!!lvn;~mvm7't11 7 Lltm 4 (u1\ltnwn'l!1) L1'1J1~li1'11111n L'll'11J1~n:il n;~L'Yl~iJ'll1\lfl110240 

1rm1~,.f 0-2187-0908, 081-6573909 Lmll'"n 0-21 87-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

ANALYSIS REPORT 

~11JflYi1ITTtJtn'il ~1LfltnL3J~IJ'il i''1Yii''il'il1n 

l.i mi1~l4tlit'n ~,i'll~l4fl1 

March 7, 2022 

February 28 - March 14, 2022 

Grab 

Unit Method of Analysls 

- pH Meter 

NTU Nephelometric 

mg/L GF/C & Drying 103 ° C 

mg/L GF/C & Drying 103 ° C 

mg/L CaC03 EDTA 

mg/L S04 Turbidimetirc 

mg/L Fe Phenanthroline 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Result31 Standard11 

7.8 7.0-8.5 

0.54 5 

<5.0 -
218 ~o 

95 900 
3.8 ~00 

0.157 :50.50 

Lab-W 028/2565 

March 17, 2022 

February 28, 2022 

11:00 A.M. 

Clear 

Standard21 

6.5-9.2 

20 

-
~1.200 

~ 

~250 

~1.0 

Remark: 11 ~1'il7~1'14fltu.mv·ni1m'il1 flrl'liu7tm1 ih::mflm::m1'11J'il~1Yim7~ o.uu~ 12 VLfl. 2542 {Lnrn<ti'n1Yi'l4'il~ LYim::~~) - ' ' 
21 m'il7~1'14fltu.mvni1u1'il1fl~Liu7fofl ih::mflm::m1.J1J'ilITTYim7~ o.uu~ 12 Vi.fl. 2542 {Lnrn<ti'1Jl4tfl~~.J~'il) 

tll .. .. .. " .. 

31 ~1l.Jtlfju1im,- u11ffl LD'14L171ll4L3Tl4l1 LL1l'l4~ LLflUllTI'illl~ -;J1n'il Lfl'lm::Lu£J'14 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



1J1i'Vl 1X'fl\11.Jlj1J1imm ~r1\I (1.Jr:;L'Vl"11m.J) r.l1 n~ 
Central Laboratory (Thailand) Co., Ltd. 
1'11'!11nl;~LVIYl: 2179 Cl\.l\.IYl'\.111 tufi'l.I U.'!l~~il1flltl1~ L'!lfll'l!IJ4°n1ni;~LVIYllJ"11\.lf'l110900 
Bangkok Branch: 2179 Phaholyothin Road, Lat Yao, Chatuchak, Bangkok 10900 Thailand 

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

http://www.centrallabthai.com Lil'!IU1::<i1ili'~~L~tJl11M 0105546096453 . 

............................................................................... t 

-J'iffieleJfl11tJ-3TU 30 lj'UlfUJ 2565 
' 

uvufi11tJ-3TU TRBK65/17269 

'HUl 01/0 I 

~eim1:::~0y~ni>l1 1.J~EJ'l'l ll.J~.:i 1vu hHiu1~uvi' l'Hl'U cJftlli'l'l'U~ ~in~ 

('ti'tn,jtHllfl~flf1'1) 22/35 'b'tltlfli'll'l'l'Vlfl~ 'Vll 7 !Wfl 4 (iJ1'UtY'"J'UJl'lf1) ll'IJ1'1'111'11l.J1fl l'IJ\911.Jl.:Jfl ::: il ni.:il'l'l'Vll.J'Hl'Ul'l'i 

10240 

"' v I 
'i1£Ja:::l0UVl\1110UH 

('ti'tn,ji:Hl1fl~flf1'1) 

.. "' "' 1J 'il1i\1'11'U1!'11 l.J'eN 

~~Vj I 26/2/65 

BK65/05858-001 

1h ::: 1fl'1'1l'i'1ei~1.:i : ~'U 
~ 

m'lfu ::: m'i~ : ti.:immr~n (Q.:icJitJ), ~iu1u : I Q.:J, u111un1tJ~mlll'i : 2 fifoni'l.J . 

Qill'H.fJiJ: Qill'HSJiJM'ei.:i , 'ffm'Vll'i'1ei~ 1.:itJn ~ 

' CV .ctu OJ I 

1'Wt'l'i'U\1110UH 21 lJ'U ll'l l.J 2565 

22 lJ'U ll'llJ 2565 - 30 lJ'Ull'll.J 2565 

I 

LOD """' "' ... 
'ilUfll'iflVliHl'lJ Ni,1fl1'if1Vli.rn'U m.nu 1fif1Vlil'0'U01·30'1 

Arsenic (As) 1.965 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

Cadmium (Cd) 0.039 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

Zinc (Zn) 44.270 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-OES Technique. 

-End of Report-

111MTu11uuifiim1 111vm: nu~1ti~1~ ~1~rrnvi1J'W 
11tM l 'W i:-rn m rn ~ irnu.r ti~ 'hi~ fl Vi 1d1rn 1111'Vi1:; 1 V1 tM ui~ ri1'W 1 ~u 'hJ 'lM um1lJ ~.'W um.1 11'.l'U 1:1 1vtl' fl lllll' ff flll 1 ~ lfl 'll' ti~u~u~ 1111 vm ~'WV1 1i~ ll u u 
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............................................................................... t 

' 
1iffitltl fl 11£J'31U 30 J}UlfllJ 2565 

" '11'1.n 

' ' a .c::s ' v 
'IHI 111:\ ~ 't'Hl £J 1:\ flfll .... 

.. QJ I 

TRBK65/ l 7270 

01 /01 

'i 1£11:\ ~!6£Jl\1\ll1tl£JH 

c'li'm,imi1n\)nfl1) 

Cl.I -=t.<1.1 OJ I 

1'1.nn 1J \ll 1 tl £J H 

'i1£Jfl1 '5'11VliJtl1J 

Arsenic (As) 

Cadmium (Cd) 

Zinc (Zn) 

1J~ll'Vl "h.1d.:i !~'Ul1'HJ'W!li''Wvl fltJ'UcJr?lU'Vl'U9i' ~ 1 tl~ 

22/35 'h'tivm.:i1mrn~CV1171wn 4 c1!1utr1m1'lf1) U'l11.:i'l11l1mn !'lllll1l1.:indl nH!'V1Villl11'Wm . . 
10240 

"' " .. 1J 1nrul1'W1m:1.Jti.:i 
' 

~~Vi 2 26/2/65 

BK65/05858-002 

Ll1 ~ 111'Vll'l1ti~1.:i : ~'U 
~ 

m'lfu ~m1~ : tJ.:iVimtr~n (Q.:icllll), ~iu1u : i Q.:i, u1l1un11l~mlll1 : 2 n1?1ni'll . 

Qf1ll11Ji1: Qf1ll11JlJMti.:i , trmVil'l1ti~ 1 .:i iln~ 

21 ii'W lfllJ 2565 

22 ii'W l fllJ 2565 - 30 ii'W l fllJ 2565 

I 

LOD 
.... " "' f-.11:\ fl1'i'l1VliJtl1J mnu 11i'l1 VliJtl1Jtl H tl 'I 

2.231 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

0.040 mg/kg - In-house method TE-CH-329 based on 
EPA 3052 by ICP-MS Technique. 

34.323 mg/kg - In-house method TE-CH-329 based on 

EPA 3052 by ICP-OES Technique. 

- End of Report-

1 llM l'U \1 iJ'1J rl jj m'I t \1'Vi1~ ft1J'1 'l!l ci1~~ 'l .Jl f m vi 1J 'U 

1iv~ 1u mt f11l 'V1'1 ff!l1J~!l~ 'liJ ~ n'l11ri1t u 1t U 'Vil ~ t Viv~ 1J 1~ ri1u L '1 v 'liJ 'l.Jlfom1lJU'UU!llH ~ u 11 wii flflW t) n£11~ 1 n..r ti~ u iN~ n 11 vm 1u '11 1 -i~ u iJ 1J 
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-------MINING ENVIRONMeNT CONSULTANT r.o LTD 1J ., . . 

illA1~1'1.!ftWllU181tl1t1lutJ1·n.nm11lfte7"1,iJ ... .. 
-

f.; ~~ i • ~ .:.~ . 
~fl1'Sfl'S'l1l~ 

ti11dt1 1 ~h»' ' .. "' ftl1ilDs l ii * tn 'iii an fl 1'1Ulb 8 n fll&iUIU :24 n fll&iUI& I lfl8l! 

mg1m" ppm ~:; ppm mglmJ ppm µglmJ ppm mgtm' ppm 

Carbon Monoxide (CO) 34.2 30 10.26 9 - - - I - - - Non-Dispersive 

I Infrared Derection 
! ., 

Nitrogen Dioxide {NOz) 0.32 0.17 - - - - - - - - Olemiluminescen 
Sulfur Dioxide (S02) 0.78 0.36' - - 0..30 0.12 - - 0.10 0.04 Pararosaniline 

I 
I 

i Total Suspended 
I 

! Particulates (TSP) . - - - 0.33 - - ; - 0.10 - Gravimetric-High I 
I 

Volume I ! 

I I 
Particulate M3tter - - - - 0.12 - - I - 0.05 - Gravimeuic-High 

I < !Omicrons(PM-10) 

I L Volwne 

I I. Ozooe(0
3
) 0.20 0.10 - - - - - - - - Chemiluminescence 

! Lead (Pb) 
I I 
I 

1.5 I - Atomic Absorpion - - _L_ - - - - -i I I I 
Spectrometer i j 

. . . ... 
'lh::fllfl'fltu::M'J'1Jfl;'Sff~U'lfi~81JU,.j~ri ~tltJ~ 24 YUt 2547 mn : 

t .ci -mJUl&'Hf.l : * fllUUWL'l'"UlfltuPl 

: fi1tt11111-if11-ifu'lla~nJ'11ti1u1iufim111ft'u i 'l.J1w1nlff fl1ij'H.Qi125 "~fl1L'lfa1;ofl' 

..... ,,-~ 



...--------N!lNING ENVIRONMENT CONSULTANT CO LTD ., 

'):;i\'mM!~ [dB(A)) 

1. ~:;~rnilv.:in.:in~ (L ) 
"' • ma..' 

< 115 

QI ~ .c::i °",. 
2. ~~~'IJ1itv.:imM 24 'lf1 L l. : ~ cLeq.14 hrs.) < 70 

~~~~~~~-'-~~~ 

.. 
12 )JtJ lfl 1J 2540 

(Maximum Sound Level, Lma.x) 

~:;~'IJLffV.:JL~~V 24 ~ h1.:i 

(Equivalent Sound Level, L
0
q.24 hr-. 

n:~'IJlfftJ.:JI~ ~V 8 ~1 h.J.:i 

) 

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

' fllill~'i!lll 

i:i.hn'U 115 1~·~i1m1(1EJ) 

i:i.ilfiu 70 Lft.;Lml(Lfl) 

L:i.ilfi'U 75 L~~l'IJ~(LCJ) 

~1'4LlJf)'}J11t.1fi 29 n'U11f'UJ 2548 

I 
I 

i 
I ,. 
I 
J 

I 

' I 

I 
I 

; 



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

. 
"'Al 0 44 

J.11fl"ifllltnu.1uuu::1neu111nm1n11't1ll8~'t1ll 

.. d ., .. 
fl11llli1,,tl-lltl\illlfl 

., fl1U.ltl fl1lill11,,tl./Jtl~llltl fl11111lfl fl11i10 fl11111lfl 
... ' (W1fl .. ) <ilaa1i1A19lel1.n;Q cilaa1i1fl1) .. ' (W1fllf) (ilDDWfl'ffit>1u1ii) . (ilai1i1t11) 

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.t 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25.1 0.20 ;;:::40 50.8 0.20 



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

dB psi 
. .. ..... 

Nilfl'J':tl\JTl&nfl'U'M 

180 3.0 lAHff!1~1~Vl116 

170 0.95 rm:vmhu httijllflfl 

160 0.30 

150 0.095 fl1ZVflllflf11JHff1'U 

140 0.030 th U ~?{fl~ ihi!tl q'll fl 1 'Wll fl:: fl111l tl t1eiMtiav1flfl , ,,; 1~1u 'Ile~ tl l:: 1 Tl frff'Hi' Jtl 111ifl1 

(Occupation Safety & Health Administration : U.S. Department of Labor) fl!lllfoi~ 

(OSHA Maximum For Impulsive Sound) 

140 0.030 fl1\1~t!fl~ff1tlflfl1ll'lfi7e~11-i'IJti~1.h::1T1frn''Hi'J611Jlfl1fJ81li'1J,~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1iitlt1tifltian1lf"Ufl lflad1\!m1mlfi7e~11i 'IJ6~1h::1'1ffl'l'11i'J!l111;m (USBM. TRP. 

78 Safe Level) 

120 0.003 fi1~ 1~11,;11~11 fi'1iJ1i'lu tl'Uill'S 1fl1l1fl i tf'"au fie 1-d!l~1i'lumnu1w1 
120 0.003 fl1;i1ifl, ~f 11fl1'$ !e ~ii VU II fl ::fi 1 U ~ t!fl~ thtt fl ?{'1Jll 1l'llll'IZfl1111tlfltifl tl VV1fl flll 

,;1.:11u'IJe.:11l,::1't1ffl'l'11i'J?>l1l;mae11i'11i~1.m1nh~1uAen1s~tiu 15 u1ii (OSHA 

Maximum For 15 Minut.es) 

110 0.00095 

100 0.003 

90 0.000095 fl 1 U ~ t!fl ;i ffltt fl t!'IJ ll 1'W11fl::fl1111Uti8flti'1,,,flfl1lti1.:1 l'U 'IJ €1.:IU'S:: I YI flt'l"lf i' J!l 111i fl 1 

.. , .. , • ' • w 1 
f.1€111111 fl \lfl1'S'11~1'Ufl!ll'UtN 8 ~1 11~ (OSHA, Maximum For 8 Hours) 

80 0.00003 

.; 
Tii.11 : rnmnnh::m:i11m1ff"1111u1 2541 "111fllm'S'l!e.:iti'uN?1fl'i::'t111t1flfl1'11frt11tJ'S::1fit11im-u1lfi7e.:111iua::mi7ti.:iii'U 

1u1h::1'1f11Tlfl" fl8.:lfl1'H'Hile.:i11; fl'rnni'~v1n'S11'Stli 
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li1::n1ftn1::~11.:i~riff1ttn111.l 
' 'luun 2 (w.fl. 2539) 

mrn~rn..1m11.lltn~1::11'.lfuqjt'[~1 anu w.fl. 2535 

t11ff'vt"i1u111'111Jm11J1u'li'v 14 m.f.:in~m::m1.:iuuu~ 2 (rur. 2535) ven'111J 

R111Jiuv'l1::11'11uty~~h.:i.:i1u w.fl. 2535 ~1::1Ji1"M'11J1::uwJ1if.:ieen111n1H.:i1u1~uuii11ln1m1 
mh.:i i~mh.:ittit.:ittltJmrn.m v1~11uJ1Yi.:iJ uii~m1ru::1tlu, U'11lJ~i'J1JU '1l ri1ttu~ 1 ~vu1::mfli U11'11 

JI ., 

01l1l1ljt1Jm:n ui;in.:iil~tJ.:i12.i1~~l1h11iM'1~t11l1.:i (Dilution)" i'JiJt.1'1111m1m:::m1.:if.l'1ff1ttm11J~.:ieen 
J,I " ' SI 

linmflri111'UflfJW~m:1tu::'llti.:ill1Vi.:iih:::mvtJtin111n 1 H'll'U ~.:iil 

SI JI SI ' ' 

ll1Vi.:i ttiJwil.:i ll11ifon1n~111nm11.h::ntiun1lm11 H.:i1ufJ'1mttmrnn11:::1:::mmMtj 
" ' ,, JI I 0 4 Jq fJ} i" 4 O d i"O 

Uml'l'U1ff11i11W:::'l11666fi"l1HU1~1H)1J mi:: '11'11lJ1'Jf1111J111JtNU1Lffmnnm1 'lr'Ul'U6'lfl'U'l1U 111J 
" t JI II SI JI I 

n.:i111nn11mrn6u i u 11 'l'll'U f.l'1 mttmrn 1~vll1ii.:i~6'1Ltlu, U'11lJ1J1'11J1Uf11'UfJ1Jfl111:::'U1V\hn.:in 

nrnu~ Hluu1:::mflif' 

SI SI ' )/ 

'li'e 2 ll1.YMh:::mveemnn 1H.:i1u~n.:il1fJWff1JU~~.:iil 

(1) f111iJ1tlu mf1ua::ri1.:i (pH) iit11 hitl'mmi1 5.5 uft:: hh..11nni1 9.0 
JI 

dd 4 " .c::S ' QI d (2) ~~L6n' (IDS '1116 Total Dissolved Solids) '16'11Jfl1'1'l'U 
• JI 

2.1 t11Yi~rnii- 1J.immd1 3,ooo iiniini'1l~eii'11 tt1at1111ui;i~w111nnn1'Hufl H ;iutiu 
SI JI ti SI ' 

u11J1W'\.hn.:i umi.:i1a.:ifull1fi.:i '11l6li1:::111~'U6'l h'l'l1'\.J~'1ff1'11fl111J '111Jnt111J 1Hn'UfJ'1ff1'11fl11lJ 

n111u~ ui;i~ti.:i1J.i1J1nni1 5,ooo iiaiini'1J~tiiim 

2.2 J1Yi.:i~.:i1::'U1V66fi111f11 HHl.rn'l~Ulfa'!tl1~iiti1m1iJL~1J (Salinity) mn 
,, ,, ' " 

ni1 2,000 iiniini'll~aii'11 t11 Yi~h~rti' iull1Yi.:i11d'ifi1mnni1t11 Yi~rnff Yiiiadiu1ma.:ill1i~J.i1nu 

5,000 naiini'iJiiaiim 

I (3) ff1'rn'll1'Ufl6V 
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(3) ffl'l11'1J1'1.HHHJ (Suspended Solids) i:i.J111nni1 so ii'1anf11~t:iafl'l '111tJt:i1~ufln~1'3 
' )II' JI JI JI JI ' 

~innfirnu~ H ~uti111J~111wil1ii-3 u'H~-3'lt:i'3f11ilTYi-3 M1t>1h:atl'Yl'llt>-31H~1u~"a-111m·rn m11nfm.J 

h·N1'U~~HY1'Hfl'l'll.J01'H'U~ u~~tHi1i1mm:h 150 iiaiinfl.J~6~"1 
.. 

(4) 1aM::11i!niifi1~-3il 

4.1 l.hti'YI (Mercury) 

4.2 l"l>'Lt\lUVlJ (Selenium) 

4.3 Uf1"1iit1l.J (Cadmium) 

4.4 "::t11 (Lead) 

ill111nni1 0.005 ii'1ilnf1J~t:iilm 

illl.J1nni1 0.02 ih1ilni'11fit:iilm 

i1imnn11 o.o3 iiaani'l.J~t:iiim 

i1ilnnn11 0.2 

"' ... 4.5 61Wll'Ufl (Arsenic) 

4.6 ltmiim.J (Chromium) 

4.6.1 Hexavalent Chromium ill111nn11 o.25 
... ... ... . .. 
l.Jt\tln'll.J" m1 m 

4.6.2 Trivalent Chromium il.i111nn11 o.75 
... ... ... . ... 
l.Jt\Gin'rn"""m 

4.7 1J1l°1Vl.J (Barium) iiJ111nn11 l.O 
... ... ... . ... 
1l a am 1l" ti am 

4.8 iiifia (Nickel) il.i111nni1 LO 
... ... ... . ... 
11'1'1flS1Jfl6'1fl'l 

4.9 'Yltl-3U~-3 (Copper) iiJ111nni1 2.0 
... "" ... . "" 
1J'1'1flS1J"6'1'11 

4.10 ff-30tff (Zinc) il.i111nn11 5.0 
... ...... . ... 
l.Jt\t\fl'll.J" """'j 

4.11 Ul.J-3n1Uff (Manganese) iiJ111nn11 5.0 iiaiini'1lfit>iifl'l 

(5) eia hMcsulphide) ti~1fivrni'.luig l~·rn1ueia ivl~(HzS)i1i111nn11 1 ii'1ilni'1J~vam 

(6) i~miu~ (Cyanide) ti~1nvrni'.luigl~ ·n~ui~miu~ (HCN) il.i111nni1 0.2 

• .I ..... ,,., "' 
(7) ntJ'll.Jt\" g~ (Formaldehyde) 

(8) mnh::nauvh.Jt:i'1 (Phenols Compound) 

(9) flat:i'5uen-1:: (Free Chlorine) 

(10) lVHY~i~~ (Pesticide) 

(11) ~W'HiJii 

(12) iY 

(13) niiu 

illl.J1nn11 1 iiaiini'l.J~t:iil"1 

il.ll.J1nn111 iiailni'l.J~tiafl1 

i1il.J1nn111 iiaiini'l.J~t:iii"1 
SI ~ I d 

"6-3 t1J1J 

iiJ111nni1 40 ti-3fl11~t'l1~t1n' 

~fH i1hi'.lu~n-3i' '31nv~ 
~6-3 il.i1i'.l'\.J~f;-3f '31fltl~ 

.. 
I (14) i.l1,j''\.Jui=1~i'llij''\.J 
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.. 
(14) lhjuu'flti'U.!U (Oil & Grease) iih.nnni15il'fliinf11~viifl'l"111vti1'1U'1fl~1.:i111n 

' ,, ,, ,, ,, JI • 

nn111u~ i1 ;imiui.J11l1WlJ1n'I U'l1~'1'l"V'lllJlJ1TI'I 111vi.J'l"tltl'Yl'UtN 1H'l1'UfJ'ilt'1'1'11fl1'l"1J '111Jnnrn h.:i 

.:i1u~'ilt'l'111mrnn111u~ ufi~v.:i i1hJ1nn11 15 il'flnni'1l~va,-i'j 

(15) Rl ii1a~ (Biochemical Oxygen Demand) ~f!W'111Jii 20 V'lfllL'JHlLCMVt'I' 11'11 51u 
t ,, ,, ,, • ,, " 

'hi111nn11 20 ii'flani'1l~vam 111vm'1u'ilnfi1.:i111nnrh11u~ H ;iutim.l11J1wihii.:i umi·nv.:ii'ull1il.:i 

111ath::111n'\lv.:i 1'l".:i.:i1UfJ'1ff111mrn 'i111l~m1J 1n.:i1Ufl'ilffl'l1nn11ti111u11 u~.:i~v.:i1ij111nni1 60 

ii'flani'11fitJa'1'l" 

(16) ri1n1tu~u (TKN 111v Total Kjeldahl Nitrogen) i1hJ1nni1100 ii'flani'11fivn,-i'l" 
I ,, JI ,, ,, ,, 

'l1ltJV1'1Ufln~1.:i111nliti111ufl H ;iutiui.l11J1wll1ii.:i umi.:i'l"v.:ifoll1ii.:i 111v1ht1tl'Yl'UV'I h.:i.:i1Ufl'1t'l'1'11 

f11'j1J "11J~fl'j1J L'H'11Ufl'ilff1'11mrnn111u11 ufi.:i~'fl'I ili111nni1 200 lJ'flafli'lJiivafl'j 

(17) ri1~1v~ (Chemical Oxygen Demand) ilimnn11 120 il'flani'11~va¥t1 111vvi11 

u,-inii1.:i111nvln111ufl H ~utiui.J1111ruJ1vf .:i umi.:irn.:ii'uJ1vf .:i M1v1h::1tin'l.lv.:i 1H.:i1Ufl'111'111mrn LL~ 
~u.:i ili111nni1 400 ii'flani'J.J~va'i11 

.. .. .. 
.uiu 3 fl1'jfl'j1\Jft'VlJfl11J1'1'l"J1'UU1ii'l'11fl h '1'11'U~flff1'11fl'j'j'1J'111J.uiv 2 iil'~lLU'Ufll'j~·Ulf.l ii.Jil 

(1) nTH11111t'l'vuri1m1J.J11'.lunrn1m::~1.:i'Uu.:iJ1vf.:i iirl~1fl~v.:i1flfl11lJLflumflua:: .. 
~1'1'llV'IU1 (pH Meter) 

I .. ... i JICJt ~ J) I ~ .cl 

(2) fl1'l"'1111lt'l'VlJtl1 'Ylflltlff '11 &'lf11ifl1'l"'l"tL'l1VLL'l1'1 'l"t'l111'1~W'l11Jl.J 103 ~Nfl1L'll'fl1"1fVff 

O'lfJW'11tJii 105 t>.:ifl'11"1fmCjfut'I' im1'f111 ~11m 

(3) fl1'l''1n'1ffvuri1ff1'l"u'\l1u'f!t>V iifirnm1mv.:ir-J1um~fl11:1mt>.:iivu~1 (Glass 

Fibre Filter Disc) 
.. 

(4) m1f11111n-vuf:1111"::...,i.rn i'H1rnm1~.:iil 

4.1 mrn1111n-vufi1fi.:in::~ 1Fmnv1l 'Ylt>.:iufl.:i uflfl1nv1l urn'1u11 fl::tY1 u1n'fl 

U'fltUl.J'lfllUt'I' iirlrnvt'161JlJfl Ut>'lJ"lft>oW~u t'l'Li.lfl 1'11 i~i'1111i;w1'1 (Atomic Absorption 

Spectrophotometry} 'lfUfl lflL~flUVt'l'irm~u (Direct Aspiration) 'Hltinvrn1n-J.i1 viin-oiu 1ni.Jfl ifl'l't'l'iflu 

(Plasma Emission Spectroscopy) 'lfUflnu~nnvJii ti'Y11-W'fl mnm.h (Inductively Coupled Plasma : ICP) 

I o' ... 
I 4.2 fl11'1111lt'l'tllJtl161'l"1"1fUfl 
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4.2 mH1n\liYvmhvi{1CJrufl ui\::1•nmuv1J h'11rnv::riv1Jiifluti'l..l"lfvw.gu 

n'Li..lfl 1,,'!i 1 vJ1,,L1J,,,,1 (Atomic Absorption Spectrophotometry) 'lfUfl iu1fl'!i'1' L\l'U1'1.JV1'!i..g'U (Hydride 

Generation) M1vili-wa1tY,j1 aiitY..g'U n-1i.Jfl 1mff 1flij (Plasma Emission Spectroscopy) '1fUP16u~nnwii 

fl'W1Wi\ 'Wi\1ff,j1 (Inductively Coupled Plasma : ICP) 

4.3 m'!i,, '; 1\lffvmhi..lnin '1ifi~nv::'1V1Jiifluv'l..l"liVWiu 1fla~ rni..lti{ 

1Ylf1Ufl (Atomic Absorption Cold Vapour Technique) 

(5) m1'1'!i1'1iYemh~a 1w~ '1irl~im'!i1'1111'!in (Titrate) 

(6) m'!i'111\ltYti'l..lti11"lfm 1u '1' 'lM'irnmi'uua::1111J~1vni'V'l;;tu m1fiti1fluv~fl 

(Pyridine-Barbituric Acid) 

(7) fl1'!i'1'!i1\ltYti'l..ltiTtfo{ma;liu'1' 'lifi~i1nm.Jil (Spectrophotometry) 

(8) m'!i'111\ltYV'l..lti1ff1'!ii..l'!i::nv'l..lfiuea 'lifi~in~u ua::1111J~1vn 4-e::muutiu~ 

1-w1u (Distillation, 4-Aminoantipyrine) 

(9) fl1'!i'111\ltY6'l..lfl1flav1uviY'!i:: 'lifi~iie 16 tf1L1J,,lfl (Iodometric Method) 

o o) m'im1\lffV'l..lti1iY1l~'l ~ilv.:inuM1en1~flt1111fi'lfM1flri'111' 'lififjifi'1"lf tfl'im 111n 

'i1~ (Gas-Chromatography) 

(11) fl1'i'1'i1\lff6'l..lflWMiJii'U6.:Jtl1'1M'1~Lfl~6.:J1PlflWMiJil1fl'lltu::n1m'il~'l..lfl16V1.:Jtl1 
~ ~ 

(12) m'im1\liYV'l..lti1tl1liuua::1'1lliu iM'1flin-nA~1v'11'ti1a::mv ua?ut1nmtl1m!n 
~ 

'llti.:itl1liu1rn:: 1'1lliu 

(13) fl1Hl11\lff6Ufl1Ul6~ 'lM'1~iti:: i"lf'1' All~~Lfli'U (Azide Modification) ~~W'tUJii 

20 ti.:irr11"lfa1<iviY 1tlu11i;i1 51u ~fl~6nu M1v1im'igu~m1J tH.:J1'Ufl"n'111mrn'lii'fl111J1llu'lf6'l..I 

(14) m'i1111\liYfl'l..lti1li1fl1~u '1Mirn1\laP11;fa (Kjeldahl) 

(15) m'i1111\liYV'l..lti1"i1ti;l ii1"1~1ivvviYi;iw iflv 1uim;v11 1A 1m11J11 (Potassium 

Dichromate Digestion) 
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.. .. . 
ll111?1::ll11~t1 'U6~ff111fllJ1fl'1mii~11111~6lJUW~1.h::mfli'Ylt11116 Standard Methods for the 

Examination of Water and Wastewater~~ American Public Health Association, American Water Work 

Association 1rn:: Water Environment Federation 'llti~ff11i'Jt:i!1J1ni 1111nufi111u" H~1v 

"' Q x 
('U1~ff111'U1'V4qj TJ1Jff"1fl) 

lh::mfl' w 1u~ 14 ijqirn1u Vi.ff. 2539 

1'11v11JJU iimpHl 

(inv'1'11v11JJu iiut'{1~ff) 
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1~tM fi111UflfJWam1w::tl1Vi.:ili1::'lJlfJ6tlfrlHlfi 1H.:i1uiii'iifi1Uflfl1i1'1~1fi 

~n111uf! i1i1n.h::mflm::m1.:i~flm11mrn ~ll1J~ 2 (fl.fl. 2539) 

1~6'1n111UflfJWi:i'm1w::'llti'IJ1vf.:i~':i::1JWtlt:lfl~lfl1HHU 

,, ,, ' . 
ilTYi.:in1::1J1fJ6t:lf)~lf) h.:inu .,rt) 2 (15).(16).(17) l~':i::1_Jii1'mll 1 H'l1UfJ~ff1l1fl':i':ilJ ;i~::fl1l1UflfJW 

Q.I : ~ ,J 4 \Ii~ I I .cS Q I Ci d 
am1w::u1'Yl'l'Yl':i::mmrnmnfi 1 H-:J1'U CJf.:i 1~Ufi fl11J 1 t:if'l (Biochemical Oxygen Demand) fl1 'YILfl16U 

(TKN l1lt:l Total Kjeldahl Nitrogen) m1::fi1Cif1t:1~ (Chemical Oxygen Demand) iii'ufln1i1.:i~1n~n111u~ 
,, ,, ,, ,, ,, ,, ,, 

H'hn.h::mtl~ll1J~'lfia11 ,~ n.:iu=Jun11t.l1lJ1Wtl1Vi.:i umi.:i1t:1.:ii'mhii.:i l1;t:IU':i::11l'Yl'IJf.1'31H'l1UfJfl 

tY111mrn 
,, ,, ,, f' ., 1 .c! ... I o QI o 4Ct, .q 

~::uu f)'jlJ H-:J1'U~~ff1'Hfi':i':ilHl ·HJt:lf)u':i::mffm'H'U~flW"1fl1!1W::U1'Yl-:JYl'l'::1J1Vt:lt:lf) 

uvn h.:i.:i1uii1'iit11u~fi~1.:i~1fi~n111uf! i1"lut.l1::mtYm::m1.:i~~n-111m1lJ .~1111~ 2 (vttY. 2539) L~ti.:i 
~ ~ ' ~ 

fi111u~rJwan1:1w::'llv.:itl1Vi.:ith::im.mvf1~1n 1 H.:i1u ,;'.:i,j'tl itlii 

,r'tl 1 t11ii1t:1~ (Biochemical Oxygen Demand) ~~W'Hf.]ii 20 6'1tl1L"lf'flLCiftJff 11"'1 

s iu iiimnn11 60 iiaiifii'll~'fliim ri111fot.l1::m'Yl'll'tl'I h.:i.:i1u~~n-111m1lJ~11Ju~;..;'1t1nti 

m::nn.:i (vut 2535) t:itJflfl11lfl11lJiufl1::11~lityf[~h.:i.:i1u 'W .fl. 2535 fiti 

1.1 '1i~u~ 4(1) 1N.:i1utl1::na11fi~m11~t11n11tY'~1 ~.:iiJ1'1fff'fl1JT1h::urn 

• .'.'1 ... cl 
(1) fil':i'Yll'll\Jllu.:i 'H'Hl'll'Ull1flfl 

0 ~ 4 ~ 
(2) fll':i'Y11'1l'Ullu.:imti1J 'H':i'tl'llUll'tl1JU'IH 

(3) mni1Ni1~fitu~m1111~1nu~.:i illu1~u iii~ 'H;eiu 

. ., ... 
I 1.4 'fl1~1J'YI 15 



--, 
! 

--, 
i 
! 

--, 

! 

' 
\ 

...., 
I 
I 

-.., 
; 

l 
: 

-2-

1.4 tl1~11~ 15 1H~1uu1:::mllln'Om11~v1t111t:i1111nY';i1mh~1'1t:iehnrrl~ 
" l11t:il1'1W6V1~ ~~~t:i 11.JU 

(1) fl1"In1m111rnffll l1l6tn111':id11~'01Uth11frniv~-d';i{ 
I 4 4 04 4,l <f <f 

(2) nnilul1rn'lJ'1 'W".lf 11lt'l'1fl".lf tl1fl'W".lf L'Uflffm m:::t]flff'11 'U'U 

-cY,,1 l1161U~6nmwd111f'lJn1l11flP-iffll 11'.lumm"IU'l1 

1.5 tl1fi'lJ~ 22 1 H~1u1.h:::mn.Jn'Om"I1~v1n11~~'Vlv ~w l11v1ff'ulv;~m,; 

'lu-Hu (Asbestos) fJVH 'l'16V1~l1rl~ 1116l1'11f.16V1~~~~61tlif 
(1) fl1':il1"n m1'lJtJ 1u"lf "1'1~ 111 ;'1 ~u tJ'lJ fl1'lJ fi'1mau1 mv 1Tin 

.do a Sli.ldo a.1 

(2) mnrn l11t:ifll':i1'1'l'tJ1JLff'W'1WU'Wff1l1rnmnrn 

(3) mnfon ~m.JiY 111tJu~~tr111'0~W'HlfJ~~'Vlt:i 
A c(~ 

(4) fl11W1JWff~'Vl6 

1.6 ii1~11~ 29 h-N1u11l!n 'lf1ul1'1:: 611 ilul11fluA rfon .UAua::u~~ u~.:i 

o .oi 11131 a., .oi 
(1) fl11't11W6'01f1 Ill l1161ff~f)tJ 

0 d .di .ci,~ 1 ii Q 

(2) mrn1m:::,-i111 m:::'11'1:1U'U~ 11':it:im:::~11:1'VI ".If 1um"Inmn1~'.lfuri 

~ll1'01fl1~t.1'lv (Fibre) l11611Num::,-i111irl111v{ (Fibreboard) 

i.s i\1~11~ 42 1H~1utl"I::nv11n'Om"I1~v1n111tliiti'wcri' m11flii 111trfo~1flii 
:J~m'lf~u 6VH1~rnV1~l1rl.:i l11t:il1'11tJtJV1~ fi~~t) 1tlll 

I 1.9 i\1~11fi 46 ... 
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.. 
t:1v1.:i ~.:i~t:11tlil 

ff11i THU "!'tl th:: fllfl' 

QI .cs -~ a1 '[ a d ..'I " .a QI " 

':ifflfl '\1':it:l1Jt:l'lflU ':ifl '\1nlf1111JL'il'lJu1tJ'\Jll'llJUl!lfJ '\1'H.Jn''11 . ' 

(3) m':i Nii'11'1Q~~.:i1111wri1Mi'uii1'1n~Naurl"!'\Jt1Tn 1f1Hff~1.:i 117t:1 

a !JJ di t d' 4, QI ./ d QI cf. t ... I 1 QI 

fl1':im::vmnnn ~ "l 'Uti'lnmw1.111£1v'H'HHY'11 Vl':i!1.l'U'1':i11f11rn':i::Vln'lff11i1':iOHl'Uu':i::mfl' U'11~Q 

'111J (1) 111ti (2) i2.h111ii.:ii'1Q~*11111vn111i'ui~1r!utiTtt1':i Lfl~t:1.:inm Lfl~tHd1m.:i Lfl~t:1.:iifo lii~iu 
. . .. 

mnh:: mm 11flfia'JJ:: ua::ri1u 'JJ1::ntiu'\Jt:1.:i1fl1t:1.:ii1t:1ni~ u m1uu 

1.10 i11fi'u~ 92 h.:i·:n'Wii'ti'IL~'W 
~t:I 2 fi1n1fl1~u (TKN 111t:1 Total Kjeldahl Nitrogen) 1limnn11 200 iiaani'11~tia'11 

d111i'mh::m'Yl'\Jt:1.:i h .:i.:i1u ~'1 m11 mrn'1111uty;fli'1vntJ01::V1n.:i (vur. 2535) t:1t:1fl'1111m111 i u vn::nb' 

U\\JtY~h.:i.:i1u vur. 2535 fit:1 

2.1 ii1fiun 13(2) h.:i'l1'WU':i::flt:l'lJfl'ilfl1'iL~V1fl'lJLfl~t:l'l'JJ~.:i 117tnfl~t:l'I 

1h:: fl ti u m1111 tlnm 'Ylfl1n111fl ~ti .:i 1h .:i fl~ u 1n'115t:1if'\It:1.:im1111 . 
2.2 i\1'1·1.1~ 15(1) iH'l1'1.l'lh::flt:l'lJfl'ilfll'iL~V10'1Jt:l1'tt1'itY'1-f 'lh::m'Ylfl1'ifi1 

t:l1'111'i Nn'll 111t:J t:l1'111'i ff1L ~'illUff1'11f Udt1.:itY111 

ii't:J 3 fi10J}1t:J~ (Chemical Oxygen Demand) 1l1111flfl-i1 400 iJaiifli'1l~t:Jafl'Hh11i'u 

'JJ1::ttl'Yl'Yl'\Jt:1.:i i H.:i1u ~'1n"111mrn'11llu\\J;f~1t1nti01::m1.:i (vur. 2535) t:Jt:J n'1111m111 iu vn::11'1f 

U\ytj~iH'llU 'rt.ff. 2535 flt:I 

3.1 ii1~u~ 13(2) h.:i.:i1uu1::flt:JUn'ilm11~v1ti'rnfl~tJ.:iu~.:i 117t:11fl~t:J.:i 
.I .I o 4 .I ~ "' !:', 
u1::m.1Ut:11'111':iu'i::1tl'Ylf11'i'Yl1Lfl':it:J'lu~ 'I ffflU ':in' l1':it:l '1 '\Jt:l'lt:l1'\11'i 

3.2 ii1~1J~ 15(1) i':l·H1'Uth::flt:l1Jfl'1fl1':iL~tJ1tl1Jt:JTM1':itY'1{ th::L.flVlfl1':i°t11 

. 
1 3.3 ii1~un 22 
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. .. 
11-u (Asbestos) f1v1.:i 'l~flv1.:i11u.:i l1~flmrnmv1.:i ~.:i~fl iiJu 

(1) tnrn~n mft1fl 1-u'lf ffi.:i M1 'i~ ~u m.J fl1t1 ii~marn mfl i~n 

(3) m1vfon ~fllfff l1~flu~.:irl11~~~wl1lfl~.:J'Ylfl 
.C\ a'~ 

(4) f111TI1f'Wff.:J'Ylfl 

3.4 ~1~1J~ 29 h-3nu11,jn i1um1:: fllJ U'Ul1lf.l1JPI l'Jfln .u~mii::u~.:i th~~ 

6~ i11'11'.luirn.1i.ru 111fluflgvt1iY11l!-3ff'~1 

(1) m1'ti11tm11n 1,! 111'fl1n~tu 
O ~ 4 di~ I J.I .. .J 

(2) fl11'Y11fl';i::~1'1:l m::~l'l:lU'\l-3 l11flfl';i::fl1'1:l'n 'If &Ufl110flff11.:J'lf'UA'n 

'ti1~1nnfoia (Fibre) l1lflll~Um::~1'1:l1l'J11Jfll (Fibreboard) 

1h::mfl' w iu~ 18 Qlltnwui' TI.fl'. 2540 

.. ,., 
L'Ylf.l'J' LJJ'iJ1'1..l'l..l'Yl'lffJ .. ,., 

(U1fJL'YlfJ'l' 1JJ'iJ1'1..l'W'n'lffJ) 

flnt1~nrn i 1 .:i.:i1u~;iffrnmrn 

., Q " 
(U1~ff111'1..l L"l'lt'\J fJ1Jff~10) 

1~111U'1~t11m1.:i1-u111m1 6 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

... .. 
uu1 l!l\'fl Ow1Ynh11lmn:i-11l1Fi1Aii 

cnw<rfnt11URV~~,, f1Ulfll1ini~1b:11111 

12ountt'11u 
fi111H 

' 
flOU11ml1t1n1nnllth:l01nl 11 

a1R'll · mna 
1'1:Ul11 11-=nn tlmim 111::11111 rifi . tl=mi 

I 2 3 4 s 
L if nnuua::'Stf (Colour, Odour - 1i •' 11' 11' -

and Taste) 

~ w 11 uii (T '!mpcraturc) 
0 , 

11' 11' 2. c 1 11 -
3. t11111ttllln1ima::fiH - 1l 5.0-9.0 S.0-9.0 S.G-9.0 -
4. flflfl<ittu-n::a10 coo»' P20 im.M. 11 -1::6.0 -1::4.0 -1::2.0 -
5. Ulufi (BOD) P80 " 11 :1-l.S :1-2.0 ~4.0 -
6·. UlJfliiijvntj11111ii1'efinf~1111ti P80 · .g11_;;~u1 11 )-S,000 )-20,000 - -

(Tobi Coliform Bacteria) tooim. I ,. 

uut1fii;vmi11iltu.in lt1ii'l'l6f11 
I 

I 7 I P80 - 1. 11 )-1,000 :14,000 - -
(Fecal Ccliform Bacteria) 

8. 'hmm1 (NO» iu'H~htt I lJfllt'I. 1i s.o 5.0 I 5.0 -
1-u 1,.~m.1 

I I I I 
I 9. I uelJ l1aifo11 (NH1)hm-U1v " t 0.5 0.5 0.5 

I 
-

, ,.u 1flllll\J 

I 
10. - 0.00.5 0.005 0 .005 vhrna (Phenols) 11 . 
1 I. l1fHllfl~ (Cu) - 1l 0.1 0.1 0.1 . I 

I 12. uniila (Nil .. 
1i 0.1 0. 1 0.1 . 

i 13 . 1111~murr (Mn) 1i l.O 1.0 1.0 . 
I 

i~n::n (Zn) I 14. .. 1l 1.0 1.0 1.0 . 

1 
15. llflt11uo11 (Cd) " 1i 0.005. 0.005. 0.005. . 

0.05 •• 0.05 •• o.os •• . 

I 16. 1t1lw.011wiutn•1111t\'\Jll " 1i 0,05 0.05 0 .05 -
(Cr Hexavalcnc) 

17. P1::ti1 (Pb) " 1i ·o.os 0 .05 o.os . 

18. ilnn11fnn1t1 (Total Hg) - 1i 0.002 0.002 0.002 -
19. ?1'11111! (As) " 1i 0.01 0.01 0.01 . 

20. 1~o111Jt{ (Cyanide) - '5 0 .00.5 0.005 0.005 -
21. tiuiit1flnll'1i'~ii (RadioactivitY) 

- ti1i'4uuel'llf1 11Jfllft 81lllln. 1i 0.1 0.1 0 .1 -
• ftll~ifltJfll " 1i 1.0 1.0 l.O -

22. . ... •· - , - ~-- o.os 0.-005 0.005 1nn11fffl J'l'l'lma::rm1wi1tUJ unJa. 1i -
# 

I 
ftat}i\ni~1111t1. {Total 

I 
I I 

I -Orgaoochlorinc Pesticides) J I I I I 
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23 . 

24. 

25 . 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

U1lil1!1UflO&ll1Tl,il1u1nni~,i,a"lftU (fl8) 

mworinntllAt•JI t1uann1a.i~1h:uimioa111mi1 . fl111n11lf'1.'1::Umt u ftlTIH . 
mna f10U'11',ilu 

1h:unt .... 
u1::um th-::11111 tf1::11111 1.h:uin UDR 

I 2 ! 4 

flfln (DDT) w ltuniUA'I. 'I 1.0 1.0 1.0 

ij1e-y;.,.Uft6tnh (Aipha-BHC) " 11 0.02 0.02 0.02 

~t'lfllt.i {Dicldrin) " 11 0.1 0.1 0.1 

tlrlftiu (Aldrin) " 11 0 .1 0.1 0.1 

UfUfl 1fta tll ua::1nlt1111 riv " 11 0.2 0.2 0.2 

6tlvnl•~(Hept:achlor 

&Hcptachlor epoxidc) 

ltJ\IM;\I (Endrin) " !I 'Uj rl'1lJ 11 aft.n tl'fU l~ft1u-1°1fl11 

I ... 
fll .. 1\lfl'tlU\'lfl°llrufi 

liin : 1h::01fl'flw:m,11m,ci.:ia"lfl~a11uli.:im uu'1Jli s ('t'f •. ff. 2537) et1nflllJfl"l1ul1nn::n~~fiti.:i1triJJ 
un::fo111f!tum'rta~u1f1ti't11Ju~.:i~fi 1'1.ff. 2535 1le'1 n1l'lu11111fl,!1Ufltull1l'IJ1luuttri~J1i:i1f1u 
A'"lJl'llllH110\l'Ullit1Jf11'1 uumh::mmi'1liJ uiu 111 PltliJ~ 16.:i Miuil 24 fllJ111'1'.u1 2537 

l1l.llUl111iJ : 11 m'11ti.:ilh::wl'llllHi.:iJ1Fl1fiu 

5 

-
-
-
-
-

-

i.h::ml'lii 1 Muri ulra.ni'1;ttJeimml1iitrml'IA1ll11niin~lAmlnffnnJ1i'~t1nfitm1:ufJmh::t11l'l 
ua::n11m(llthnh:: lvw,,;e 

1) m1t?tll11flu.a::uil11t1 lfluA'~HH1umnht4e h:tfl11Jtlnfirlvu 
_., ... ~--- .. .: 

2) OWUU1Ul'IU~9111JUl1Mnf11Jtl~?fUJ'nPll::flUmlJlU 

... " - " . : 3) Oll8'1lfllll::lJ1J'U41fl"U11fl'1ll'l1?1.nJ1 

th::Ltll'l~ 2 Mmi 11'11a,,J1~l~i'mf1i.:i•1nn•mwm.:i1h::un1 ua::m1J1stl1~i.nh:: lrJw,iie 

l) nntJu lm111t'l::uifot1 lfta'a~~hurmcii11" ht1fll1Jtln9irivuua::H1'Um::mum1 
,, . 

lli'utl\ "flnut1Y1u1'11 ltlrieu 
., ,,., .,: 

2) flllt1\ll01'tfPl1'U1 

3) nll'lll::N 
p .. 

4) m'-l1vii11rn::t1mm-nh 

1h::111TI~ J l~mi u11d~tl1~Mfml1i~•1nfi~mslJm.:i1.h::UlTI ua::mlJ1sa11lutl1:: low1;;a .. 
1 > m't;1tl1flf111a::un11t1 lfltMe'1Fi1unwu11-ie lrnfl1uunfin6u11ri::fhum::unm1s 

tli'tltl\ '1fltu11l'l'fJ1i'1 ltJrieu 

2) fllllflllfll 



MINING ENVIRONMENT CONSULTANT CO.,L TO. 

1h::mnli 4 Muri 11l1a~i.f1~i~i't.nf1~.:i,lfln11n1'11tJ1~1h:a11Y1 ua::m111101{1\.11h; la'!nl't~e 
" l) m1f!tihiflua::ullm1 lflf.lft'"~Aium1w11.fal1flt1111tJnRrie'Ummhi.m1::mum1 

" . 
tlfotl\ ,fJutml'lli1li''l hlrle\.I 

2) nllfl91?1'1Mnll1J 

1h::111Y1~ s i~mi ul1a.:iJ1~i~foJ1~~•1no•m-nn.n-nlr.:tt1Y1 ua::m111101ihnh:: laW',;;e 
m n1lJ\.l1fl 1J 

• • • : .:. ., • : .. ,,!it , 
2/.flll1\.lflflllJ191l!1U1~l'l1:: l\.ltl'Ht'l'l\.11U1::Ul'Yl11 2 - 4 d1'H'1JU'HCl·nmh:all'Yl'YI l l'KlUU 1lf11lJ 

" . 
1illlJ1r.i;j un::11Mn.:i'111h:umli s iufi1'Huf1ti1 

31 ti1 oo i\Jumw"111191131u~1qfl 
1i trl-u i tlfl1lJ1il rnri 

li' t!tul1ZJU'Ut1~i.f 111::fi°fl.:i ilirj~n11tltlll1.fJi'i9111Jl1'SJYl~tnu 3 6~tn&'ISiU;U?1" 
• if1ltiifl111Jfll::'11~1ultl"e~ car.o, iu1mm11 ioo iiaanf1Jfieafl1 

•• J1liilti11um::~H1~itl.,,e.:i eaco) 1rhmi1 100 iit1ani'11Pi"ii"' 

C fNff11~a1fit1?': 

P20 ti1lt.lvf1,;1..1 h1 n~ 20 'lllflnut'innw~'lea1·ni'1i~lfuftfit~u111m'l1lt'l'6'lJ6th~~onifl~ 

Pso fi1tthif1-hi 'h1ti'~ so 111nnmhi.ntuti'1oami'1..f~'H1Jfl~1ntJ111~n11inJtJeu1~9im'iit1~ 
lJn./n. iiniitifotii91'1 

lJa. iiaa?im 

MPN l~1J .ii.tClJ. 11ltl Most Probable Number 
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'l'l1~n1CmlTI 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

ii (Colour) 

t'l'llU~U (Turbidity) 

fl1fl"l1111lJ1..1mR-fll-3 (pH) 

111nn (Fe) 

nfJ~ltR-3 (Cu) 

.t'f-3o::ii (Zn)' 

<ianfo (SO.) 

fU'lO hft' (Q) 

l'lnoo1sfl' (F} 
I • 

1

11.umfl (NO,) 

t'lllllnl::ft'1~i~111JF1 
(Total Hamn::ss as O.CO,) 

fl111ln1::A'um11 

(Non C:utx!r.ate Hardness as 

CaC01 ) 

tl!lJ1wrm tf~1111fl~n::i1101A 

(Total Dissolved Solids) 

!f1Hl1i (As) 

1'1f0111..1.l (CN) 

'1::01 (Pb} 

t.hO'l'l (Hg) 

ttflfUiitru (Cd) 

<in1iio11 <Se> 
11mf13liflnt'l'lu 1flon 

Standard Plat.: Count 

umfl'ili"n'nu 111on 
Most Probable Number of 

Coliform Organism (MPN) 

fi.1fl 'ln (E. Coli ) 

I tla1;iu11-lt1lJGaft' 

l1\i'lt1fl'llU~U 

(11n.ta.,mgfl) 

1fl lniifill rtlJ.'nl. 

(Colonies/an'> 
d ,. "' • 

IOlJ.Tl.IOll. flO 

100 lllJ.'JlJ 

s 
5 

7.0-8.5 

,.0.5 

,.0.3 

,. 1.0 

,.s.o 
,.200 

,.250 

~0.7 

,.45 

Jl-300 

:1200 

<2.2 

flUllRl!.l'U 

IS 

20 

6.S-9.2 

1.0 

0.5 

1.5 

15.0 

250 

600 

1.0 

1.200 

0.05 

0. 1 

0 .0:1 

0.001 

0 .01 

0 .01 

TIJJl 1h::n1f'l'tn::m1~~flrm10n11 uu1J~ 12 (YUi. 2542) t:it:inm11f11111hn·r~:;nw0JtyfiJ1mfl1a n .ft. 2s20 1~e~ 

ti1~t.tF1l1amnw"1m1::1mnmllinmiir1mnh11fomnit:i~tiuA'1utr11i1lwtf11uadhHnua~u1fl6e1J1th.1,;11 

~l;11~'lu11u~ifol .1irn~~1'!L1Jflll1 trill 112 fltl'U~ 29 ~ tH-lU~ 13 l1Jll16\.I 2542 

l11Jltlll1~ : '1' = hi1ih.mi1 

" . < == tHJCJfl"ll 

·· -. 



J...11'il111Uf!UU11W~U m "l'f1.h~ lu..UUt ~u011~U U tim 'VIU U111fl flT'HJtjUl~UU ~:: 
L flliG'I in-~ "UJ 

~°lli'i'!rn .mw&'iu 'Viti 1u fi1:J.J11i11~1u ~nim"l'il i1~1~ 

2. 1a11::V1un (Heavy metals) 
1-lliii Inductively Coupled Plasma- I 

Atomic Emission Spectrometry viiniii I 
Inductively Coupled Plasma-Mass I 

1T £ll11vi'I.! (Arsenic) l i:Ja~n'l:J.Jil ~l'D~ 1~inu 
I nhni:J.J 21 

I 

Spectrometry viinin Atomic i 
Absorption, Furnace Technique viiniii l 
Atomic Absorption, Gaseous Hydride I 
viinin Atomic Absorption, Borohydridel 

Reduction viiniE~uVlni:J.Jfl11Jf!:J.J:J.JilW1f il

1 

I mwunu 
~-··----,-------------·---·--·---r-1--·-- ·-------!--~--------------; 
2) ufl~ti'.iu:J.Juil~&qTnh::m1u ! " 4in~ 1a-hnu 1-llin Inductively Coupled Plasma- 1 

ufl~u'.lu:J.J (Cadmium and ,. 810 Atomic I 
Emission Spectrometry viitiiii I 

Inductively Coupled Plasma-Mass I 
Spectrometry viinin Atomic I 

Absorption, I 
Direct Aspiration viinin Atomic j 

Absorption, Furnace Technique viinin \' 
d d Ct. " 

DU 'Vlfl1:J.Jfl11Jfl~:J.JQW~L 'VIU "lfil_!!__ ____ 
1 ·3y1fi.1"i~u;i~a~u~n~111---1- · ;; ·----- -~~413Jifiu- ... · 1-nin coprecipitation viitiin 1 

rnuvf (Hexavalent j 640 Colorimetric viitiin I 
Chromium) Chelation/Extrac~on .. viinin~uvlni:J.J j 

I fl11Jfl:J.J:J.JQW1.+L 'VIU"lfDU 
14) 'il::n1 (Lead) 

I 
I " Witi~ 1~inu 1-lliii Inductively Coupled Plasma- I 
! 750 Atomic Emission Spectrometry viitiiii j 

I Inductively Coupled Plasma-Mass 
I 

1 
Spectrometry viinin Atomic i 

I'l

l Absorption, Direct Aspiration viinin I 
Atomic Absorption, Furnace J 

Technique viiniJnuVlni:J.Jfl11Jf!:J.J:J.JilW1f I 

~~~~~~·~;~~;;au!-- -,;~~:if _________ L'Vl".~~-------1 
and compounds) I I 
6) uiti'Vlua::mi1h::nnu \ " Witi~ 1~inu 1'V14-llin Cold-Vapor Technique 'Vlitiin 
t.hti'Vl (Mercury and 610 ~uvlni:J.Jfl1Ufl:J.J:J.Jawi+i~u..unu I 
compounds) I I 

7) um~illU1U"lHl~Lfl~ilvl r· I' Win~ 1~inu 1-llin Inductively Coupled Plasma- I 
il::a1uih 1~ (Nickel, 

11 

41,000 I Atomic Emission Spectrometry 'Vlinin I 
soluble salts) 1 

1 Inductively Coupled Plasma-Mass 
1 1

1

1 Spectrometry 'Vlinin Atomic I 
l Absorption, Direct Aspiration 'Vlinin I 

............................ _........ . .............................................................................. ..!............... ........ .......... .. ................................... _. ____ , ..... - .................................... --.. ·----··-----.. , ..... --·---·---· .. --.............. -------·-·---.... - .............................. - .. ..! 



Atomic Absorption, Furnace -· 1 
Technique V1it1in~uYlni3-Jvi1uf!3-J3-JaWlf I 

l~U'lltllJ I 
11fiB--l-nd_u_c-tiv_e_ly- Coupled Plasma~! 

Atomic Emission Spectrometry V1it1in I 
Atomic Absorption, Furnace I 

Technique Vlitiin Atomic Absorption, I 
Gaseous Hydride Vl~foiii Atomic I 

Absorption, Borohydride Reduction ' 
d o.oid d "°' c:a Vlitl1iltlUYJni3-Jfl11Jfl3-J3-JaWmVIU'tltllJ 

V1i.i1mviqi: 1 1~m.J..:ivfuvit1t1mllum.la..:ir.Jt1u 1 l~u°l.1u1~°l.lt1..:iutla..:iut1uifut1r.Jnu°l.lu1~"llil..:J ~u'Ylua:: 
· ~fl1Wf:Jiltli::t 'Vlfl tvfo 1 ~14!~1t1u1..:i~uvlttlu~1u'Vlu"llil..:i~uv1..f..:iV13-J~ 

2 ~1u1uV1Gi3-Jt111::~1ilu1..:i~uifut1tjnu"lJu1~"llu..:ivfu¥1. ~1V1iu~u'flviti"llu1~ 10 - 251i 
1~t111~~1uu1..:i~utl1::3-J1rn 1 O - 20 VIL'!3-J ni~111m-i1utla..:i 

3 1~rn1::~1ilu1..:i~uLuV1Gi3-JV1d..:i 1111ne31~u11utl..:ii::~uvi113-J§ntli::3-J1rn 12 - 18 i'h 
(30 - 45 l611U~l3-J~1) 1~uLV1'1-iiinn11Lv1~UUUfH~fl1W 

...t..:iii m1Lnu~1ur.J1..:i~ui'.ii'~fltli::~..:irlL~u~~~13-J~i1'1~uuvirnmw~uLifo..:i~u nirn 
~1L UU~il..:i3'.in1"1W~'1ii~n1wn.11tluL tlum ~um i~u w 1 ~31n.1itli:: Liluvi 113-JL ~u..:i 
eiu~i1u~il~"llfl1W.ilU 1iru"llil..:Jtl1::"111"lluua::f!rnfnwi..:iu 1~ail3-J 1uih~u~il1tl 



U'HPl..:iVl~1: ll'l~fl1pfflf'U~fl'j'j)Jfl1'j~\)LL1Gl~tll.JLL~v1116\ .UlJlJlfi 25 ('W."1. 2547) tltlflGl1lJA11l.J 

bU'W'j::'511ilJfYrQ'~ GIJ\>L~l.J U~~~fltt1AfUfl1'W ~'1 LL16l~tllJU ~\)'1.f1Gl 'W. Pl . 2535 L~elv 
fi1"1UGll.J1Gl'5:puerufl1'W~'U ~W3-J~1u1111n11111UUJf)li-1 LL'i3-J 121 ~tlUWLflli' 119 -3 ~-3 
iu-Yl 20 ~~1fl3-J 2547 · 
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fll'llll'l'J'lll\\lfltl.lill't'Ullfl11'11U'll'l'ltllfllfl 

- Total Suspended Particulates - High Volume Air Sampler & Blower - Electronic Balance SIN.14245322 

- No. I, I 

- No. 18, 18 

- No. 23, 23 

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

- No. 3, 3 

- No. 12, 12 

- No. 14, 14 

- Leq. 24 hr - Sound Level Meter SIN 090148 

- Sound Level Meter SIN 090152 

- Sound Level Meter SIN 122026 

- Peak Particle Velocity - lnstantel Model MiniMate DS-077 SIN 

- Frequency 5279,5439 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 
v 

.. d • 

fl 1 'llll 'l 'J'll 'Jll'l 'll :l:'11fl tuil 1'VI u 1 

l. pH - pH Meter SIN JC00085 

2. Total Suspended Solids - Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493.0613 

3. Total Dissolved Solids - Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493.0613 

4. Sulfate - Spectrophotometer SIN 752S l2006 

5. Total Iron - Spectrophotometer SIN 752S l2006 

REPORT: MM_ VI : VYKCONSTRUCTION/2022/FEBICAL.DOC 



AIR POI.WT.ION' MONITORING ECKfJP:ME;.t. . 

~ bv.lttOIUllTAL.lHC. 
f 4$ sQvnr MWfl AVL . 
v.n.ua~~ OH~ 
s.t~M7.tooi> . . 

===~ ~~*>· 

ORIFICE; TRANS~ STANDARD CERT.IFXCATION WORKSHEET TE-S02SA 

Da;te - Jul 26, 2017 ROQtsmeter S/N 
Operator Tisch O.,rifice '.L D4 -

g.~3a~20 
14.13 

Ta (}(} -
Piii- (.~} ·-; 

. 29'8 
748, .• 03 

==•·======a=~=••==~==.::ria~::im.a:r-=:a•--===·~:::s.•~======•~===-~111!~~·a;i•:==•.i===t--==== 
~. ORF ICE 

PLATE 
OR 

Run# 
-- ---~·--

1, 
2 
3 
4 
s 

VOLUME 
. · S~T 

(ml) 
------.---

NA 
NA. 
NA 
NA 
NA 

VOLUME 
sToP . 
(ra3} -·- _, _____ -- ---

NA 
NA 
NA 
NA 
NA 

DI.FF 
VOLtiME ·cm3> . 

-- -.--·-:-- -
l •. 00 
1 .•. 00 
1.0,()· 
1.00 
l,00 

Pil~V 
TIME 
fm:in} 

----·-----
1. 4:l:10! 
0 .9f)51) 
0 ~8.&8-:0 
(l. $.,5(), 
0 ~ .6'97'0 . . 

DIFP nm 
99· .H20 

C:mml Cin.} 
--------- :----- -----.,~ 

3.2 2.00 
6.3 4.0q 
7,.9 5 .,();O: 

·8.7 5 .50.~ 
12.1· 8.00 

~ - - - - - -- - - - - - - - ·--- --- ---.-- ------- -- -~--~-- ~--:--. -- - ·- ·---- -- -- ·-:-.:--"~~· ~-:-- .- - - ."'-! ·-

DATA TABUIJ\,TION 

(x axis) {y axis) (x aJd,:s) <y ~s> 
Vstd Q~td Va Qa 
-------- ~ ---.-- ... ----. ---·- -·---·- -·- __ ,_ --·---~- -----~ .--· -- -!> .•iifii/ ..... - ...... - · ---------·--
O·. 980.0 0.6945 1.4:030 0.9951 o .. 705;7 0. 89'.2;6 
o .976,o · 0.9809 1 •• 98•2 o.9~16 o;.99'66 1.26:2'3, 
0.9'73'8 1. 09.56 2.~1~4 0.9'893 l.114,l 1.4;tlj 
0.972:8 l.1512 ·2. 3:267 o.9.a.s3 1.16$6, 1-.• 4'8:0.2 
(j. ~75 l.3881 2 .• $;¢61 0-9$30 l.4103 1,. 78$~ 
~ -----.---------- -.. - --·--- - --~-- - --- --------- -·-----.-·----·-~- ----~~~ -~ --------.-... 
Qstd $lope (m) = 
intercept (b) = 
c:oe:fficient (r) ... 

2. o~z..s·s 
-0.00092 
l. 00.0,00 

, Qa. s'l;ope (.m) • 
' intex:cep,t fb.) .. 
coeffici~ (J:} -

l. .. 26,64:9 
-Q .. 0665:8 
1. 0000·0 

---- ----.,; -------~- -- --- -.--,..---~ -·-- - ---.-- -- --·----""" ·--~- ·~ ----.,. -·-------.---:------ -~ 
y axis = SQRT [H20 (Pa../76-0:). {29$/'ta) l y axis ... soa'll' lff20 t.Ta/Pa)· l 

~CO'LA'rIONS 

Vst(i ... Dif.f. Vol [ tt>a-Diff . ~9) /7601 {2 :9'8/"J:~) 
Qstd - Vstd./Time -' 

Va "" Diff Vol [ .(Pa·-Diff Hg.) /Pei.] 
Qa ... Va/Time 

For sUbsequent fiow r~te ca1.culations: 

Qstd = lfm{ [SQlVr (H20 (Pa/760} {2.98;/Ta} ). l - b} 
Qa ~ l/m{ {.SQRT H20 {Ta/t>a) } ,_ .b} 



... 

3.0 

. 
Ill 
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.2 2.5 
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i 

20 

AIR PoLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENYIROMIDITAL, INC. 
149 Sovnt MWH An. 
Yl~E Of' CUVU, OH A5002 
513.AS7.9000 
17'7.za..7110 TOI.&. f'RU 
S13Ae'7.9009 FAX 
WWW.TISCH-ENV.COM 

24 

2 :c 
2.0& 

I 
16 

~O~WJ.JJ.1.1..U..UL.W..u.µ.J..U.JL.W.LIJJ..LW.uJ.lµ.J.LLW.J.i.4J...u.uJ.WL.J.U.LU.L.1.U.f.LUJ1.1.LLl.l.of.lo.&.1.1.1.w.a.i"t.Y.~~o 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Flow Rate (m3/mln) 

• y-axis equations: 
Qstd series: ~t.H(~)(Tstd) 

P std T a 

Qa series:· . .J(t:.H (Ta I Pa)) 

1.8 2.0 
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CaHbratech Co.,Ltd. 
7il06-7 Moo 2, Sukhapa:achasan 3 Rd., Bangpood, Pakkred, Noqthaburi llUO 

l\ISC-Tl.$1-TISl 70Z5 
CAtlBRA TION &1!>30 Tel.(02) 964~21 I Fax.(02) 964-5155, e-mail: c,Jli:btatec:h.cal@yaboo;oom; catibratecli .cal@hotmail.com 

Certificate No. 

Submitted by 

Equipment 

Environment 

Date of Calibration 

Date of Issue : 

Calibra.ted by: 

Calibration Method 

Certificate of Calibration 

60-2:00157-1 

Special Lab Envi and Consultant Co., Ltd. 

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

Electronic Balance 

Manufacturer : 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR-200 

Resolution : 0.000 I g 

On site calibration was carried out at the Laboratory, 

Special Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 2017 

18 May 2017 

Akaradath Thippicbai 

(28.5 to 28. 7) " C 

46.5 to 49.7) % 

J OJ 1..0 mb8f . 

.. : ~ 

Page : 1 -of2 

lo-house method CAL-M2001 based on UK.AS Publication ref : LAB 14 

Edition 5, July 2015 

Reference Standard Instruments : This cenitication is traceable to the lnternat-ional System of Units 

Standard Weights 

Cen. No Due Date Traceability 

E26J -E2624 (02162446 1.6 Nov 2017 National Institute of Merrology (Thailand), (NIMT) 

Approved by : 

( Surachai. Prorn1hong) 

Technical Manager 

The Uncertainties are for a confidence probability ol' approximately 95% 

. Thi~'. '*.~~t~.:may not 'b¢ ~pro!'li,iped 0Jh7r t~an in full.:x.~~~: with,the pripr writt~~tE>f,th~,QiliQraJec~-C.~,.~d. 

: · -~ <·:~~-·,~_ :_~:_7:_03_· __ :_ .. ___ ;_ .. _ ... -- :: .. , -~·~.' .,_ - < · ,, ·: · > . -· ·• -· · · · : -~~· :-.:',~': .( ::-.: .. . '· 
- ..:::..:.. .. ~:J::.._· . . ~. : ~--- ·:. - - ~;._.: . .:..:.~--- ··.:. . .. ...:..:--...... ...: __ .:.:;, ~ - ·:....-~ .~, - ·-···-·--= ·-· _;--'-



Calibratech Co.,Ltd. 
7/106-7 Moo 2, Sukhap~hasan 3 Rd.,~- Pakkred, Non¢iabl,lli 11120 

Tel.(02) %4-621lFax.(02~964-5155, e-maii: .ca)ibratech.cal@yahoo.com, calibratech.eal@hotmail.com 

Certificate of Calibration 

Certifkate No. : 60-200157-1 

Result of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value 

(g) 

0.001 

0.01 

0.1 

0.5 

2 

5 

10 

50 

100 

200 

Correction 

(g) 

0.0000 

O.OOQO 

0.0000 

-0.0001 

0.0000 

0.0000 

0.000·1 

0.0005 

0.0011 

0.0022 

Uncertainty 

( ± g) 

0.00011 

0.00011 

0.00011 

0.00011 
. " ~ ·; : . ' ·. ' 

o.ooof'i · 

0.00012· 

0.00~(~;~ 

O.OOQ~~. 

o.oooii 

o.oo<>ll9 ·· 

Page : 2of2 

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage tactor k = 2. l 1 , 

providing a level of confidence of approximately 95% 

El;Centric error Load test : 

A B 

50 g 

c D E 

-0.0002 0.000 I 0.0004 0.0000 0.0000 

R:epeatability Load test ~()() g 

Stdev. 0.00005 g 

- oOo -

g 0 



ii ill oa.; a.; ( 

'Vl1'1'Vl'Mii'f'l'Miv1nl9'1 'Ua flil'M.6l$att1;1'M.'YI Blue Consultant Limited Partnership 
~ ~ 

32/751 tl\.l.\.l.U1:::°ll'1Elfif'I LL'll1\l'Yi\1~1 L'll~'Yi\1~1 n1\IL'Yl'Vi'i 10140 
q q q q q q 

1 '¥11.0-2873-6045-6 1 '¥11~11 0-2873-6046 

iei\ltlfiu1im11Lff.n:::ri'Lein"ll'u.1umttlJ1~~\11u.~ 14 ~\IV\1~:1J 2563 

CALIBRATION REPORT 

Instrument : Sound Level Meter Manufacturer : ACO Co .,Ltd . Model 6236 

Date of Calibrate : January 7, 2022 Dued Date of Calibrate : January 6, 2023 

Calibrator : Sound Calibrator 

Model : QC-1 0 Serial No. : QI L 100071 

Manufacturer : 3M Quest Technolog ies 

Range of Calibrator : 114.02 ± 0.40 dB 

Calibration Report 

No. Serial No. 

2 090148 

3 090152 

14 122026 

18 122028 

19 162030 

Before Adjust After Adjust 

114.4 114.0 

114.1 114.0 

114.2 114.0 

114.2 114.0 

113.9 114.0 

(u1-:i~1'Jtlc;i!1n 'EIU'W!'fa~'Jnruiti) 

~4'c;im~~'El-:iuBu~m~ 

Inspection Result 

Pass 

Pass 

Pass 

Pass 

Pass 



Calibration Certificate 

Part Number : 

Description : 

Date: 

Unit SIN: 

TEST REFERENCES* . 

Stanford Spectrwn Analyzer 

Stanford Function Generator 

Bruel & Kjaer Power Amplifier 

Bruel & Kjaer Accelerometer 

Brue! & Kjaer Charge Amplifier 

Bruel & Kjaer HPMC 

Brue! & Kjaer Mic. Carrier System 

Brue! & Kjaer Microphone 

712A0101 

MiniMate DS-077 

February 18 2008 

5279 

Model . 

SR760 

DS335 

2706 

4381 

2635 

422~ 

. 2804 

4193 

Serial No. 

41116 

31568 

2057323 

1912052 

2003006 

2113639 

2040694 

1863894 

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

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

calibrated and that the results are consistent w{th the specifications 

published regarding this instrument. The SENSORCHECK feature of the unit 

is sufficiently reliable to indicate proper operation, although it is 

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

. calibration. 

AUTHORIZED BY: 

-



Calibration Certificate 

Part Number : 712A0101 

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: 

i 
! 
I 

. ~ 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 

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

NSC-TISl-11517025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in : 

Submitted by : 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

Calibrated by : 

Approved by : 

( J Pornthippa Tameyakul 

( ) Malee B.utkruea 

( 

( 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co. ,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

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

This certificate may no1 be reprnduced 01her than in full . excep1 wnh 1hc prior wrinen 

• pproval of lhe head of Corporate Service, 3 . Equipmen1 Calibratmn and T ~ <t in g Services 
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'' ,! Equipment : pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

Cert.No.: 16CH1145 ~jj 
·A Model: Page.: 2 of 3 lf.'> 

. ·. 
' 

-·~r~ 

. ~ .: 

':) 

! \ 
.'• 

,. ~· 
' 

Serial No. : 
ID No. : 

Manufacturer : 

Received Date : 
Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

3 August2016 

Used Item 

6 August 2016 

1608-00990C-1 

1. Reference Standard Instrument 

Instrument 
1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Model 

7416 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

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 

1608-0099DC-1 

·~:.: : .. . ~: .. ~· ·.'~ . 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N.:- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

- Serial No. : 
~~~~~~~~-

Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 

pH measurement factor 

(±) k 

0.0084 2.00 

0.0093 2.00 
0.014 2.00 

Uncertainty of Coverage 

Error measurement factor 
( oc) ( ± oc) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k, providing a level of confidence of approximately 95 %. 

-oOo-

a 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 : 1 of 4 

Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : 111111111111111 
• ' v 1 ' 0 • 2 ' 0 0 2 , • 

Object I Equipment : Electronic Balance I Scale 

Calibration : Single Range 

Manufacturer : MEDLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number : SCL 1609014 7 

Date of Receipt : September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue : September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

0 Mr.Surachet Sukkate 

The conients ot tt>•s cenfficate may be published or rep<Oduced or passed to a tflird pany only in ful. except with the prior written approval ot tile Cillib<atiorl Cente<. Meltlet-T- (Thaland) Ltd. 



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:/Mw-H.mtcom 

Certificate Number: CCW • 4192 • 16 /C 

Device Page: 2 of 4 

Model: 
Serial Number : 
Calibration : 

Capacity: 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 9 

Results of Calibration · Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity "' . 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 

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 
50 50.00002 50.00010 ·0.00008 0.00014 2.0§. ~ '"*' {}- ~ 
100 99.99995 100.00003 -0.00008 0.00020 ... ~:oi . ~-... i ~. 
150 149.99997 150.00007 -0.00010 0.00027 
200 199.99994 200.00007 -0.00013 0.00034 
. . . . 
. . . . 

_ Iii - .t.O\ \..I-
~-· ~l>o 

'ii ; 

"" 
'1> 

...... 
-;\)• 

t!M"S: . 
. 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by~verage factor,k 
~ as per listed in table above.which corresponds to a confidence level of about 95%. ~ .c , 

.fl '-·. ::. . 
& 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

• . . . 

272 Soi Soonvijal 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.ml.com 

Certificate Number : ccw · 4192 • 16 /C 

Model : AL2D4 Serial Number : 1228510730 Page: 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g} (g} (g) (g} k 
. . - - -
. - - . . . 
. . . . 
. . . . . 
- - . - . 
. . . . . . 
. . . . . . 
. . . . . . 
. . . . . . 
. . - . . . 
. . . . . . 
' . . . . 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above, which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 112 to 314 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 100 g 

Position Indication (g) 

1 100.0000 

2 100.0002 

3 99.9999 

4 99.9998 

5 100.0000 

Max Deviation 0.0002 

For Weighing Range 2 
Test Load g :;; -~ ;,,_.:'</' ~ 'l<- ~ lt- t1;1 

;,,,, ~ 1 .... ~, , .: ;.. ~ ·t 
Ill "' \ ;....?;,{ 1.r· '~ 

~-------...---..,.,=-_ "'-,-''-l-~,-. -T.,,...,,-!,, •.• ,.....;·· 1 u i ~ i·~ 
Position lndic~tiifn (!i) · { -<"' ·\!: 

1----------+---~'S-,..-..S.:~~'...-- · ---I { .. .. ,~'\ ~ 
<>;~ ·'~~.... ~~~ ':a-

r-----2-----r--;;....';r· · -~-,..:-----t f''.) 'ii, 
~ ~ ~ 1------3----..- .,..=--------1 ~ 

1----------r-~<!l'· ______ -1 -~ 

4 ~ + 
t----------r---."",_ .. ---c:------t ·'II· 5 (!;- ,. .._ ~ 

Max Deviation 
'U· 

'=J 'b~ 

~ !' "" .... .:;, ·:t- .'t ·~ .. ,_, .<!. 

. '· ' 
··· - ·. f • . 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Model : AL204 Serial Number : 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °c to 26.8 °C 

Humidity : 58.6 % to 59.3 % 

Measurement method : 

Certificate Number : 

The calibration was performed by using Calibration Laboratory's in-house calibration method # CP I W002 I 05 

• UKAS LAB 14 : Calibration of Weighing Machines • : edition 4 /November 2006 

CCW - 4192 • 16 /C 

Page: 4 of 4 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for cafibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2•c 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1 mg-200g 

Humidity & Temperature Meter V Al SAi.A HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

- National Institute of MetrologyThailand (NIMT), through Metrological Center SCI ECO Services (Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thaiand - Japan) (Calibration No,0008) 

End of Report 



'· . 

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATIANAKARN ROAD SOI 18, SUANLUANG, SUANLUANO BANGKOK 10250 

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

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( )) Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No. : 303 

( 26 ± 10 ) °C 

(50 ±30)% 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

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

This ccnificate may not be reproduced other than in full . exc(pt with the prior wrinen 

appro,al of the head of Corporate Services 3 : Equipment Cal 1hr•tit>n and Testing Services . 

NSC-TISl-11$17025 
CALIBRATION 0008 

Cert No.: 16TM1916 

Page.: 1 of 3 
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· Equipment : 
,. , Model: 

: · ., Serial No. : 

> ID No.: 

· Manufacturer : 

Received Order : 

f ; Condition As-Received: 

· .\ Calibration Date : 

·./, Reference : 
~ ' 

·· : Procedure Used :-

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-05180C-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

, Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

/·: measurement method with Data Acquisition which connected with Resistance Temperature 

'. : ~ Detector ( RTD ). 

,< ./~ 
,H. 

The temperature scale used was based on ITS-90. 

: __ :'. Condition of this result of calibration 

;'; 1. Reference standard instrument:-

P Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

•· 2. This result of calibration was found accurate as shown on date and place of calibration only. 
,;; 3 . This certification is traceable to the International System of unit maintained at :-

- National Institute of Metrology Thailand. ( NIMT ). 

- National Institute of Standards and Technology (NIST), The United State of America 

.· '· Result of Calibration :- ( * ) Without Adjustment 
·1.·: Function of UUC*: Temperature Source 

• ' Fresh air setting : Close Environment during calibration 

H 

w 

Probe Installation Details: 

a = 5 cm 

b = 

c = 
5 

5 

cm 

cm 

;·.::;. .- .. · ·~:""": · 

-a 

Temp.(0 C) 

REL.Humid.(%) 

AC Supply (Volt} 

Dimension of Chamber: 

D = 0.33 m 
W = 0.40 m 
H = 0.40 m 

Capacity = 0.05 m3 

Beginning End 

32 30 

67 61 

230 230 

Position : Ref. Std./10 No.: 

1 14RTD101 - ------·- ------ --·-· 
2 14RTD102 ----------- ··---- - -
3 14RTD103 

--··-·- --··· 
4 14RTD104 

5 14RTD105 

6 14RTD106 
-·- -·-- ·-- ·- ·· .. - --·--·--·-· 

7 14RTD107 

8 14RTD108 
---·---- .... -··· 

9 (ref.) 14RTD109 

~~~:. ·~ '..} 

if~i 

f;'. 

~)~ 
! /. 1 
t l i 
\il 
'll 
• ! I 

, ., , 

" .!" 

',' 

a 0759611 
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, .~ Equipment : 
~ ·:,.· . 

·~ Model: 

' ; Serial No. : 

'~•; ID No. : 
'· - Manufacturer: 

.. ~ Received Order : 
~·' ' 

/~ Condition As-Received : 

Calibration Date : 

-·1~ Reference : 
'l: Result of Calibration:-. ' 

Hot Air Oven 

UM 400 

8493.0613 

CH0-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-05180C-1 

( * ) Without Adjustment 
. ~ 

, Function of UUC*: Temperature Source 
:-~.:(_ 
; ; ~. Calibration uuc· uuc· Temperature Temperature 

Point Setting Reading stability uniformity 

( oc ) ( oc ) ( oc ) ( ± oc) ( oc) 

104.0 104.0 104.0 0.12 0.67 

Calibration Measured Temperature ( °C ) 

Point Position 
( oc ) 1 I 2 . I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc) 

1.1 

7 I 
104.0 103.834 1103.955 I 103.688 I 103.960 I 103.937 I 103.6161104.591 I 

/: This instrument was control by temperature controller Sigma, model SFN48. 

· , Average* : The average of 30 values in each position. 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Uncertainty 
Coverage 

Factor 
( ±oC) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

,I; 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 

· 
1 

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 . 
i 

/~. 
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 %. 
I 
,~ 

-oOo-

~~ 
!1 

~I 
•ii 

~\~1,1. .. ·· 
~- .. · ~ 

.. , ... 
, .. 

:·~ ... 

a 0759612 
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Equipment: 

Model : 

Serial No. (or 10.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,LTD. 
/'., 

1194 Soi.\/'y'achirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 
Tel: +66 (O} 2185-4333 Fax: +66 (O} 2185-4424 

website : http://www.spcgroup.co.th 

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrumlab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan. 

Mueang, Nonthaburi 11000 Thailand 

NSC·TISl·TIS 17025 
CalllAlloeOOl7 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd. 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl-24. base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57 407 

The standard for Photomatic Certificate No. 99113 and 57399 

___ .,_ ---------
( Mr. Dumrong Boonsopon ) 

Person in charge 

ll~----=----- ( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or 

national standard or other recognised national standard laboratories. 

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to 

provide a level of confidence of approximately 95% . It is determined in accordance w•th the Guide to Expression of Uncertainty 1n Measurement (GUM). The effect 

that the results relate only to the items calibrated . 

This calibration certificate shall not be reproduced except in full only, without wnnen approval from SPC Calibration Center Co .. Ltd . 

SPCC-FM-C06-07: 03 May 2016 



--- SPC CALIBRATION CENTER CO.,LTD. 
1194 Sqi Wachirathamsathit ?7 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

. : . ';. !!;~:·'. .'~ -~ ;~ : . 

ti;'\~~----·--··· ····-···· -·-

· · ·· Tel: +66 (O) 2185-4333 Fax: +66 (0) 2185-4424 
website: http://www.~pcgroup.co.th 

---·· ...,.. __ 
Certificate No. : C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 



_ ...... i!!rt_ 

$ f6 C~lib~a!i~n, 

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 (O) 2185-4424 
website : http://www.spcgroup.co.th 

·-------~--. 

Certificate No. : C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0:0080 

The End of Certificate 

SPCC-FM-C06-07 : 03 May 2016 
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1.) TI1"}~1LU'UnT1 
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Lm.Jmi DI!JVl1~Lni;i~1nLm.Jm1 u~::m13..1ii;innn~Lfitr:inum1Yl1LV1iiei.J Li;iLJ~1Litum1~111~ 1 flf.Jtu 
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'153..J'lfU Vl:iJ 4 u1ui.Ji;i::L~Llu ~il.1'153..J'lfU ~il.11u~u~~eiuh1 LL~::V1ii.1LJ.J1u11'lfm11u~u~ L~eili 
q cu '\J q '\J 

meiu fl~3.J ~iiH1u i.w1H1UL~Ll'Y1ntl1 fl H1U tR.J L ~3..1 L~3.J~1nmi;i1m1~ i;i i;i13..1i;i11~ ~EllJfl rnmv.i;.J LL1i;i;1l3.J , cu , q 

Lm.JmiLV\~1l.JLd~ueii;i~1V1m1m~eim1riei~f1.J 'lJ1l.Ji1.JiuH1w~1ni;i 1 .11LJ .Lfl flElU~~ffliu ('nl~ 1) 
q ' .. 

2.) "}1t1~~LDt1~m,.~m~1 

n1i~1':i1';Jfl113..J ~ i;i L ~ U'lJ eJ .J ih::'lf1'lfll. L Ti Lll nu'r1111ufl ~ <?] eJ Lm.J n1':i 1f f!JV\1.yj L n i;)';J1 n 
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ci1eitJ1\I meiufl~3..iflf1L1eiu1u'lf3.J'lfULU1V1mLJf1~n1Y1 i.w1LLri '153..J'lfU Vl:iJ 4 u1ui.J~::L~LJu ~il.1'153..J'lfU ~il.1 
q q q cu cu , cu 
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OJ ' OJ 
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i:.i~m1~111~m1l.lfi<ilL'iiw1Jfl ~1h:'l!1'1!1.1~ii<1ifl 
hmm'l"L \/\ iifl~Lb'iil1.1fl<i1ITT \/\ n'l"'l"l.lbviflm 'l" ri fl~TWll fl ~Vi'1~Vi'1.1~11.1~1n<il 1 .111J .bfl flfl'\.l~<ili'fl'li'1.1 1h:~1il 2565 

' ' 

... 0 

1. ~"1'1UJ~" .. . 
1.1) m'lHUU1WViiJ~ 4 u1"-l" @l~L~ tm ~\I LUUV\ aJ1Y1u~i\l'll ei--11m\ln11 

q,J Q.I qJ \I 

t:-J'hnJ!T1u mmn11J"i vhivn 1~1im1:1J~~L~w1\t1m1~1LUU\11 U'llu\11m\ln11 !il\IU 
OJ ., 

• ~Gl TI1~'Yl'l.J~\I LL 11Pt ~ eHJ1l1 ti~ Ln IPl~1TITI11~1 timfa·H TI11 ';11 nm1 

i:iJm~cl' u1t1~:1J1J"i 'W:iJvn t:-JLV1ru!T1uV13J~ 41Y1ul'\l~ :: b~t1u1im1:1J~~b~um1m::'Ylu~.Jbn~~t1:1J~Ln~ 
OJ ., OJ 

m1'1'11bV1i'.it1\ILd~i'.i~t1'1!:1J'l!U 1~Lbri m11'1:1JU11'1:1J ~\11::iilu'llt1\lm=im::'Ylut1rJ1m::lilrnXt1t1 Liit1\1'11n~u~'llt1\I 
• OJ 

'J!:IJ'J!Uifut1rJ1::V111\l~::Y-l1Wll13JLb3Jti1L:1Jtl bLV:\I rn~ :: LLV:\I~ 2 Lb~::r\1"JJ1:1J~l\I ') 'Y1 11i1J1L1 rnlil\ln~11ii 
• OJ 

m1-;i11-;i1~fit1u°lT1.JV1uiui.i.ut1rJu~1 LL~ :: 1h:: '1!1'l!u~11ilfut:-J~m:: 'Ylu~1u1V1ru ~u u1uL1uui.JurJu1nrn1:iJ 
OJ ., OJ 

• ~113J ~IP! L ~"@i eJ b~n\I TI11'11nn11i:JJ111 ~ru Ul ti ~:IJ D~ oW:IJ Y-11 

t:-JLV1ru!T1uV13J~ 4 u1ul'.J~::L~t1u 1~L~u~1t11ilt1m1~1Litum1'1Jt1\I 1m.Jm1 Liit1.J-;i1n'Y111iL1111~~n-;ib 
cu QI cu "" 

.,.,t ,, 1 " "' . I 1 ., ~ ,t 1 ~ ' ,, 0 I 
'J!:IJ'J!U~'lJU ~11\1\11'1-l. V\'J!:IJ'J!U 3J\llJJJ1::3Jlrn Un11Y-l~U1'1!3J'J!ULY-l:IJ:JJ1n'lJU ~ti L:IJ~tl\11tl\llJJJ1 :: 3Jlrn'11n . ' . 
f~u1~ 'Y111iLn~m1:1J11~L111um1un'1'lluruV111u'l!:iJ'l!u 
~ ., . 

n-;im1:1JLV\:ijtl\11iit11tl t1rJ1\liiltJLiiu\I 

iei tirnei LL"~~ eJ r~'j\j TI11 1 V\Lfld\I n11~bL~1f:llJd1'Ylnrf\l'lJ u\l 1m\ln11 bbS'l ::'lJ tl\I S'lnfl1~3J16liu~Utl~ ~1V\ n113J 
\I q \I 'I 

1 i ~~ m13J b11 Ld tl L°lT1 ~'J!:IJ'J!U Vl1uVI ~n L~ tl\11'lf'Lium\l5uurm Y-li'u:iJrf\I ~ LLS'l LL~::vr~J Ul'J!:IJ'J!Utl rJ1\I Iii tl Liiu\I 
CIJ q \I q 

1.2) 6'43J1~n eium. r11a1t16l11P1 ~\ILUUt1\lffmtlnmt1\1~1wnt1\l~u (utl'Yl .) 1u 
~u~ i\l'llu\l 1m\lm1 m\1~11t1-Wu f11tlt1\I ~m.:fint1\lffm11J1V\11~1uiil11JS'lrl1~1t1S'l1~ 1~1im1:1J~~L~u 

' 
iilt1m1~1Luu\11u'llt1\11m\lm1 !il\IU 

• iei3J6l~11tl -;i1nm1i:1Jm~cl' u1 .J~11t1~u f11tlt1.J ~m'Ent1\lffm1 .. ' 

• ~iil n1~'Ylu ~rn 11Pt i ei 3J m t1~ Ln1P1~1nm1~1 L ""fa1,, m1 -;i1 nm1 

i:iJm~cl' u1\1~11 t1-Wu f11tl u\I ~m.:fin t1\lff m1u1V111~1uiil 1u ~ r\1~1t1 S'l1~ 1 im1:1J~~ L~ Ut:-JS'lm::mJ • 
~\I bbl~~ u:JJ~ Lil ~m1'Y11 LV\:ij u\I Ld~iiiilu'l!:JJ'l!u 1~uri t:-JS'lm::'Yl1J~1u~uS'l::t1 u\I ~\11::iilu'll u\I t:-JS'lm::'Ylu u rJ1 u 

• • OJ 

~m.:fint1.Jff nTrn1V111~1u~11J~r\1~1 t1S'l1~ 1~L ~u~1 tJiil t1m1~1b itum1'll t1\l Lm.Jm1 LLiil n\11~ t:-JS'l m::'YllJ 

Iii u~'llmY-l L iit1\l-;i1n'Y111iLm~~n-;i 1 U'l!:JJ'l!u~'if u ~11\l\11u 1 i'l!:JJ'l!u iJ\11Jtl1::m rn1 um1vr~u1'1!:1J 'l!m Yl:JJ 
q "" q q q 

.t 
:IJln'llU 
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' ' 

2 1) el1t'l1t'laJA'H'f1iiT'HUit'l!l (elt'l3J.) via.ifi 4 U1U'l\l@l::b~el'l-I> ~'HUUV\~Ulit~i\I 
• • .. 'U 

•1rn\I tm\lnT~ it1\IR11R'JJ~ eJEJitfl::3.m EJ1R1RaJmR11i1'HU.R'JJ (EJR:IJ .) VI~~ 4 u1u1,i~::b~r.m1~1im1:1J 
'I 'I 'I cu 

~~b~W~itln1'i~1LUU\11U'JJEJ\ltm\ln1'i c;i',id 

• 1Yei3JG1~111l '11nm1i:1Jml~Hil U1\IR11R'JJ~ eltlitfl:::IJU tl1R1~aJfl'i ... , , 
~11i1'inb~'JJ (tl~:IJ . ) VI~~ 4 U1it1""'\l~::L~tJU '11Jn1'i~n'M1'i::imh::rJ:IJ~n'l!n 1b::ntJ1JtJ1-iiYrn~U1U 

q 'U 

• ~Gin-a::rn.J~\lbb 1lPI~ eJ3Jll1 eifi bfllP!~1nm-a~1 bimfa-a" m-a '11nm1 

i:1Jml!l-rn u1,i~11n~ aEJufl:::1Ju EJ1~1~arm~11i11ru.~'ll (EJ~:IJ.) VI~~ 4 u1u1,i~::L~t1u 1im1:1J~~L~u 
q q 'I cu 

~rnm::'YllJ~\I Ln~ ~EJ:1J~Ln~nTi'Yl1 L Viii EJ\ILL1~:W!ii EJ'll':IJ'll'it 1imi e-rnm::'Y11Ji1u~ufl::EJ EJ\I '11 n m1'111'11 <H,, 
q q 

1::i1J'JJEJ\le·rnm::'Y11J~1u~ufl::EJEJ\I mJ1m::i1J'!XEJt1 
q 'U 

• A113JA~b~'l-!.liieifa-a"TI1'l'11nm1i:1J111l!l-rn U1\1~11~'JJ~ eltlitfl:::IJU 
q q 

EJ1~1~arm~11i11ru.~'JJ (EJ~:IJ.) VI~~ 4 u1u1,i~::L~t1u iEJ~'JJEJ\lm1:Wtm,im1'Yl11iL11t1l!J-qjn'11it'll':1J'll'u~.ffu 
q 'll "' 'I 

~11\l\11u1 i'll':IJ'll'it ii,im.h::mru.1 um10'~iti'll':1J'll'UL~:1J:1J1n.ff u LL fl:: 1 u~1u'JJEJ\lm1~1 Luulm,im1if u'JJ EJb~ 
q q 

2 2) ei1a1aa.JA-aa1ii1-arna!l (eia3J.) via.ifi 4 u1wl'\l@l::b~ei" <H,,LtluV1~u1u~i,, 
• • .. 'U 

'JJEJ\llm,im1 u1\ltlt1 5mfn~ EJ1~1~arm~11i11ru.~'JJ (EJ~:IJ.) VI~~ 4 u1u1,i~::b~t1u1~1im1:1J~~L~uli\EJ 
q q 'U 

n1'i~1LUU\11U'JJEJ\ltm\ln1'i c;i',id 

• 1Yei3JG1~111l '11nn11i:1J111l!l-rn u1\ltlt1 5'Y11fn~ EJ1~1~lTf11 
... q 

~11i1'inb~'JJ (EJ~:IJ.) VI~~ 4 u1u1,i~::L~t1u '11Jm1~nl!l-11::i1JaJ1it1:1J~m'°1~EJuufl1t1 i.J1::nEJ1JEJ1oii~fi'1'JJ1t1 
q 'U 

• ~GI n-a::fll.J~" u 1~ ~ ei 3Jll1 eifi bfl ~~1nm-a~1 bii.'1-1.fa-a" m'l '11 nm1 

i:1Jml!l-rn ui,itlt1 5'Y11fn~ EJ1~1~arm~11i11rnn (EJ~:IJ . ) VI~~ 4 u1u1,i~::L~t1u 1if111:1J~~b~u 
q q 'U 

~rnm::'YllJ~\I LL1~ ~tl:IJ~Ln~nl'~Yll LV\ ii tl\I Ld~iilii tl'll':IJ'll'U 1iLbri ~rnm::'Yll.J~lU~Ufl:: El tl\I "il1nn1'i'1'i1'1'i <H,, 
q q 

1::i1J'JJEJ\le-rnm::'Y11J~\I 2 ilu EJci1u1::i1Ju1unfl1\I 
'U 

• A113JA~b~'l-l>liieitA'l"TI1'l'11nn11i:1Jl11l!l-rn U1\1Utl 5'Yl':ifn~ 
q 

EJ1~1~arm~11i11ru.~'JJ (EJ~:IJ.) VI~~ 4 u1u1,i~ ::b~t1u 1iL~ui1t11iiEJm1~1Luum1'JJEJ\ltm,im1 LiiEJ\1'11n 
• 'U 

'Yl11 iLf'!'i1"qjn'11 U'll':IJ'll'U~.ff u ~11\1\llitli'll':IJ'll'U ii'11JU'i:::1J1ru.lum1~""'~iti'll':IJ'll'UL~:IJ:1Jln~u 
"' q q q 
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' ' 

3. 'Vit-bu\ITwn21nT':i 

3.1) b":i\l-wu1111&n4\lu'l~3Jlil°1lm-w uTwl\l@l:::bAu" 1<iii6Jm~m m£..JV'l\11J'vr'll'f • 
£..J'Yllfliu~1m L~1V'lun.J1u~1liTHU,~'lJ'Jf1u1ru.J1u ef J1m£..Jm1 h.JV'l £..111J1fl~\I L~16J~'llmw u1m~.Ji;i::L~£..Ju 
q q QI 'll q 

1i;i1im16J~t;)L~U~eJnT'i~1Lti.U\11U'lJ€l\l lfl"i\lnT'i i.Jii 

• ~el3Ja~1 lt1 i6Jm~m m£..JV'l.J1J'V'l~'ll'f £..J'Yllfliu~1m -;iunT'i~n~11::iu 
~ . 

ifiruru1i;i11.h::n€lu€l1iiwfm1'1l'm1 L~1V1u1~~1li11ru.~'lJ h\IW£..11l.J1fl~\IL~16J~'llml"l u1wl'.Ji;i :: L~£..Ju 
QI QI q q 

• ernm-:::Y111~\lbn~iel3J111uf1bn~\11nm-a~1bii"fa":i\ln1":i -;i1nm1 

i6Jm~m m£..Jw.JlJ'vr'll'f £..J'Yllfliu~1m e.1'J1wrnm1h.JV'lmu1fl~\IL~16J~'llml"l u1wl'.Ji;i::L~£..Ju 1im16J . ~ . 
~ ~ L ~ Ui:.Jfl m::'YllJ ~\I LL1 i;iir €)6.J~ Lfi t;ln1'dvl1 mii €)\I Ld~ ii~ €l'll'6J'Jl'U 1'iimi i:.Jfln'd::'Y11J'ii1u~ufl:: €l €)\I LLfl::m"i • • 

~ d Q...o ::, 4J 1 CV tJ 

f16JU1f16J -;i1mrim1'Ylm\I 'lJ'\11 :: ~1J'lJ€l\li:.Jflm::'Y11J'Yl\I 2 mu €lm::i;iuu€l£..J . ~ 

3.2 e.J am":i~1":i1\1~113J ~~ b ~"°11el\12!11u1"1 "2!3J2luf13:i<?i el bfl":i\I m-a • 
i:.Jfln1"i~n~1r1111uf!~'lJ€l\ll.h::'ll'1'Jl'U Ld€l 1U~ 15 - 30 i:iu1f16J 2565 lt;1£..Jn1'dL Tl 1J 

LL1J1J~€lum6J ufl::i6Jm~mrn:imh::'ll'1mi1€lci1\I 1'iiuri ih::'ll'1'1l'u1u'll'6J'liu V13J 4 u1u1.Ji;i::L~£..Ju 116.J . . ~ 

-;11mui1€lci1.J 240 i1€lLJ1\I LLfl::iii:.Jflm1~n~1i\ILL~~\11u (111~e.J"1n) 

3.2.1 e.Jam":i~1-a1\1°1Jel\ltl-a:::21121"1"213J21" mJ 4 u1wl\l@l:::bAU"~1m1ri~1u1'ii . ~ . 
<V.J' .d ~ 

t;l\IU (@11":i1\l'YI 2 -7":itl'Y11-4 bba:::111~e.J"1n) 
~ 

(1) ~el3Ja~1lt1 
~ 

• b'Wmrn:::m u ';)1 nm1~1d1';JW1J "h er t;l €l1JLL1J1J ~€l1J rl16J~1U 1 'VI nJ LUU . ~ "' 

LV'll'l'li1£..Jmnn-hLV'll'!'V\ru\I lt;1£..Ji:iii;i~1ULUULV'll'l'll'1£..Jf€l£..Jfl :: 51.7 Lrn:: LV'll'l'VIID\lf€l£..Jfl:: 48.3 ~1U1'Vlru€lci1u'll1\I 
QI QI QI 'll 

€l1£..Jmnn11 60 1j ~~Liluf€l£..Jfl:: 32.9 1€l\lm€lci1u'll1\1€l1£..J 41 -50 1j 'll1\1€l1£..J 31-40 11 'll1\1€l1£..J 51-60 11 
q cu q q q 

LLfl::'ll1\1€l1£..J 20-30 1j t;l16J~1i1J • 

ih::ri6J~n~1 ~~Llluf€l£..Jfl:: 50.8 1€1\lfl\lm ~€l -;ium1~nm1::irnJli£..16J~n~1i;i€luc;lu -;ium1~n~11:: iu 

~li£..J 6J ~ n ~1i;i €lull fl1 wu1'li . 13J1'ii'L1 £..J U'VI U\I ~€l -;i u m1~ n ~11 :: iu1l1qi qi1 i;i1 LL fl :: -;iu m1~ n ~11::iu 

€lu1l1ruru11l.J1~ . i;i16J~1iu . "' "' 
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~rnm·n~1"l1ilm1i.ifi'11L~'U.'ll!l~1h:'ll1'l!-u.r\ij<1i!l 

1m~m·1T11ijE1~11'i~-u.E1c;ii:n\lm"lmviE1m1riEJ~fN'llEJ~i1~i-u.~1-u.~1nc;i 1.11tJ. bfl flEJ-u.~c;ifmi'-u. 1h:~1u 2565 
q q 

Lb'LIU~auml!~1u1V1ruV1""1V1u1mau'1f1~~Lllufarrn::: 55.4 'iEJ\IGl\lmLllmllufi~m~uGl:::~min1umau'1f1 
~ ~ 

fmrn::: 44.6 ~13J~1iu t~rii1~min1umau'1h'11mu 1 - 3 '1itmnf1~~ ~~LllufariGl ::: 52.5 'iEJ\IG1\lmi1 
' 

"il1u1u~min1umau'1fT<il1mu 4-6 '1U LLG1:::i1"il1mu~min1umau'1f1 7-10 '1U ml!~1iu 

• 113jGi1 b"1~ u1iEJ ~~ El'lJLL'lJ'lJ~EJU ml!J\l'VI ll~ij 11 ii~1 b m bU U'1Wil\l'Vl1.,~ 
~ ~ ~ 

. . . 
• bbmi'1'Yli'vrn1m~\lbn~Gl'ei3JV1~mbV1~\l'l'iei\lbnE.11Yia1~iy t"f~3j 3 

nfab3J(?l~"HIU~"~'lf3J'lf" ~~El'LILb1J1J~El1Jf:l13J~1UL'VlllfariG1::: 89.2 ~aU'hLuff'lij 3 nhLllm'iEJ'lJ~U.yj . ~ ~ 

'l!ll'l!U 'Vl1a 1nLfL~ rJ\I i1Ylfvrn1mm'ill"J51~~\I Ln~ Lt amLGl:::bb'VI ~\l'Yl EJ\I L f1 ri1f1 ~1'1""ru l~Lbri 1m1rn~mu'1 an ' ~ 

i1.JL~an ·1•·mn1~~ari~u~1 ~1un~.J'J.imrnr113J LLGl:::fariGl ::: 10.2 ~au1116Ji1LL'Vl~\l't1fv,w1m~\ILn~LtamLGl::: . ~ 

bb'Vl~\lrlEJ\ILY1ri1r1~1Ti'qi LUU~U 
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f.l~n1'H~171ilf1113Jfi<;iL~WJJ D~th:'l!1'l!U~ii~D 

tm~m7L'l'lii!l~u.-i~ii,~i;i;.n'l'\m1mvi1lm1rim~fi~'ll!l~~1~1i'u~1 u~1ni;i 'l .11tJ .Lfl fl!lURi;i1wiu 1h:~1i"l 2565 

n 2565 

°111£.J 

~GinTHhn~ (N = 240) 

124 51.7 

116 48.3 

19 7.9 EJ1~ 20-30 n 
f·······-··-.................................... c ..................................... - ................................................................................................................................................................................................ t·-··-·····-··-·····-··-·····-··-·····-··-·····-··-··· -··-·····-··-·····-··-·····-··-·····-··-··-·-··-·····-··-

EJ1 ~ 31-40 n 46 19.2 
f-·····-··-·····- .. •··· ............................................................. - ...................................................................................................................................................................................... t·-··-··-·-··--···-··-··-·-··-·····-··-·····-··-·· -··-·····-··-·····-··-·· .. ·-··-·····-··-·····-··-·····-··-

53 22.1 m ~ 41-50 n 
f ................................................. c ......................................... - .......................................................................................................................................................................................................................... t·-··-·····-··-·····-··-·····-··-·····-··-··--··-··· -··--···-··-·····-··-·····-··-·····-··-·····-··-·····-··-

LJ1 ~ 51-60 n 43 17.9 , .......................................................................................... -....... _ ............................................................. .......................................................................................................................... ............... ........... , .. _.,_ ........................................................................................................ . 

El1tannn11 60 n 
' 

'l:::IPI 1mTj ~1n M-1 

ih::mJ~mn 

79 

122 

60 

24 

32 .9 

50.8 

25.0 

10.0 

EJUU1ru ru1/u1~. 10 4.2 
, ... ,,, .... ,,,.,.,, ••• ,, .••••• , .•••••••• ,~ •..•••.• , •••• ~••••~•••••••••••••••••HH••••••••••••••H••••••••••••••••H••• ••••••••• •••••••••••••• ••••••••••• •••••••••••••••.,••••••••••••••••••••• ••••••••••••••••••••• .. m•••• .. ••••""'' ... "''""""'""""'''"""''""""""'""""''""""••••••••••••••• .. •H• .. •••••HH••••H• ......... ""'"""' .. ""'"'"''"''"'.,""""'''"""''""'''""" 

11 4.6 

~'1n11u1ruru1<il1 o o.o 
-·····-··-·····-.. -· .... -··-·-.. ~-·····-.. -·····-··-.. ···-··-·····~-···~··-·•···-··-·"··-··-·····-··-· .. ··-··-· .. ··-··-.. ···-··-· .. ··-.. -··· .. -·.-· .... -.. -........ ,_._,,_ .. _ ..... -.. -·····-··-··· .. -··-·····- .. -····-··-· .. ··-··-·····-··-·· .. ·-··-··· .. ···-·· _ ............................................ -............ -.......... -.................... -·-·····-··-· .. ··-··-

13 5.4 

~'Ylli 240 100.0 
f-·····-··-·····-··-·····-··-······-··-·····-··-·········-·····-···-·····-···-·····-··-·····-...................................................................................................................................................................................................................................................................................................................................... -...................... . 

0 0.0 

0 0.0 

0 0.0 

58 24.0 

142 58.7 

,,, ci11il1 wut1nnuEJ ~ 
f-·····-··-·····-.. ······-··-.. ···-.. -····-.. ··········-·····-·-·· .......................................... c .................................................................................................................. ................................................................................. t-··-·· .. ·-··-·····-··-···--··-·····-··-·····-··-··· ........................................... - ..................... .. 

42 17.4 

0 0.0 
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~ ~ m1~111w111l.lfi1111 °li'll'll E1~1.h:imm ~ii~ El 

1m~m7L'VliiB~u."i'liu~111ITT'Vlm1mvi1lnTni1l&1TI~'llB~i1~~'11'11u~1n1111 . 11rrn1flE1'\1&1111i'miu1.h:~1il 2565 

1-3 f]'\.l, 

4-6 f]'\.l, 

7-10 f]'\.l, 

mnn11 10 m-t 

"" - mmnnu 

- 111'1L'VIU€1 

- ~U~ L'JiU ~1.J1h::L'r1i'I 

3J1'V\1.J1Wr11 

hii'~a'..i 3 nfat3J(.91"'i l'1-!.'1f3J'lf'l-!.'Vi~eJln~t~~hJa'..i'Yli'vu.nma\lttd(.91~eJ3J • 
'Vl7mmlii\lnei\I tti ~,rit11~ty'Vl7ei hi 

11lii 

v,ih Yi 8 I 22 

133 55.4 

107 44 .6 

126 52 .5 

92 38.3 

22 9.2 

0 0.0 

240 100.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

26 10.8 

214 89.2 



~~n17~17111fl11!.Jfi111L~WIJ!l~l.h!'lf1'lf"U.Yli:iili!l 

1m~m'l"L'Vlli!l~bb~'ii"U.!l111ITT'Vln'l"7!.J LYi!ln1'l"ri!l'1'TI~'ll!l~i1~i"U.~1"U.l'i1n111 'i .11tJ .Lfl fl!l'U.'1'111ffl'li'"U.1h:\l1il 2565 . . 

m1n EJ ffHhl~~ublJu'lJ EJ\l!il UbEJ ·rnG'l:::fl·rn1rnf1 ~~Luu 1EJ rm::: 98.8 1EJ.J 6'1\1 m bUU~b 'li1 ~~ Lllu1EJ rm::: o.8 
'lJ 

LLG'l:::m1'r11nut~r.JL3JLR!.J~1 L'li11 ui~ ~1u~L'Yi1nu~EJ~~Lllu1EJ rm ::: 0.4 m"~1iu 

• m'lth:::m.1uu1~'Vi ~!il EJ1JLL1J1J~EJum "~1u 1vi nl1h:::n EJlJ EJ1'1iwfu'11.J 
'lJ ~ 

mn~~!il ~~LllwfEJrm::: 2a .9 1EJ\IG'l\1"1fl1'll1!.J/1nn'1~1ui1 EJ1'1iwLm~!il1m 13J1~1h ::: nEJuEJ1'1iw1~~\IEJ1!.J 
ct 11 'll'll ct 

LlluvlEJu1uV11EJLL3Ju1u i!rn1r.Ju/un~n'.l!!-1 11\l\11u LLG'l ::: ih11'l!n1 1 LbG'l ::: f~i~1V1n'1 m"~1iu 

~!il EJlJ LL1J1J~EJ1J m" ~1u1'Vlnl13Jii EJ1'1iw1EJ\l'Vl1EJ EJ1'1iw L~1" 11 !.JL~'11nm11h ::: n EJ1JEJ1'1iw~1u 1'VI nllil EJ u11ii 
'lJ ~ ~ 

L ~ !.J\IW EJLLG'l::: L 'VI~ EJ Lnu LLG'1:::~1u 1'VI qj13J iiuqiV11'11nm11h::: n EJu EJ1'1iw ~~ Llluf EJ !.J G'l ::: 87 .9 ~ L 'VI~ EJf EJ !.JG'l ::: 

12.11h ::: ~uifruV111un111h ::: nEJuEJ1-Jiw ~\llrru'Vl1~1u1'VlnJ1~LLri hf11 ::: u1~ b1111'.l!!-~n'1L3J~ 
fl/ QI QI "' 

LLG'l ::: !i'mL~\I Lllu~u LLG'l :::fEJ!.JG'l ::: 95.4 13J~~'1 ::: L1.l~!.JUEJ1-Jiw 

• TI1'lb~1JU'H.lbba:::~u3Ja~TIH~°l.1111'Vi ~!ilfllJLblJlJ~EllJm"fEJ!.JG'l ::: 23.3 
.. • 'lJ 

!ilfl1J11'1!1\I i]~~1umiiif ru'Vl1~mw l lil!.J hflrlLllu1 ui~~1umnrl~~ L~Lbri hf1Li'Vl1~~1hm::: uu 
~ . . 

A 1 A!"I " !"It ._ ,tA!'J" t d ~ 
'Yl1\lb~U'V11!.J '1 fl~Lu'U1EJ!.JG'l ::: 38.5 1eJ\IG'l\1"1Lu'U 1m:::uun6'11muEJ fl~Luu1a!.JG'l ::: 20.9 1f1Ln!.J1nu'V\/1i11/ 

'lJ 

wu ~~Lllufa!.JG'l ::: 19.8 hflrlm'11n~1b'V\!il5u ~ L'liu hmh::: -,J1 i1~1\I~ ~!il LlJ ufar.JG'l ::: 18.7 LLG'l :::hfl 
q 

~1'VIU.J/n~Lbvr ~~LllufEJ!.JG'l ::: 2.2 1i11"~1iu ~.J~1L'Vl!il~1u1'Vlnlfar.JG'l ::: 39.o ~a hm.h::: -,J1i1 1a.JG'l.JmLn~ 
'lJ q ~ 

'11na1!.JuG'l :::m1"wu1f LLG'l :::~mwa1 m111 Lllu~u i~m1fnH1L~mn!ilm1L~ulJ1!.J ~1u1'Vlnlfar.JG'l ::: 37.0 
q • ~ 

fn'.l!!-1rlh.Jw !.J11J1 G'lf~ 1a.JG'l.Jmfn'.l!!-1 hwm1.ff ar.J1nuLEJ\I fn1!!-1rlfl ~ii.n fn'.l!!-1 ~111utf u1m1~1 1J11ru~'ll'Vl1a 
"' 'lJ • 

1w.~!il . fmfl h\IW!.J11J16'1Lan'l!u LLG'l ::: u~ar.J1i'Vl1mEJ\I !il1"~1iu . ... ""' ... 
• tiinm.till\lbb1\Plau3J 

- bb 'Vi ~nt1 ~3J ~!il a rnLuu ~au m" ~1 u1 'VI nlf a !.J G'1 ::: 92.5 1::: rnL 'VI~ \I 
'lJ ~ • 

J:1~"m'11nm1.ffaJ:1~"m1'1'll1!il 1a.JG'l.Jm'11nJ:1i.J1::: iJ1 LbG'l ::: J:1m~1MJ:1ua~u J:1~u LLG'l ::: J:1i.J1::: 1.l1 • 
~1ULf!~a.Jma.J m"~1iu ~.Jm1"wm~!.J\l'llEJ\ILL'Vl~\l,r1~"ifufmrn ::: 100 1 ::: uiim1"wm~!.J\I Lllu~u 

q 

- bb'Vi~\IJ111i' ~!ilarnLuu~aum"~1u1'VlnHar.JG'l ::: 88.4 1::: rnL'Vl ~ \I 
'lJ ~ • 

J:11im'11nJ:1u1::: 1.l1 1EJ.JL'l .J m 1iJ:1'1 1 ntJEJJ:1~u J:1m!il16'1 bbG'l ::: J:1~u!il1" ~1iu ~.Jm1"w EJL ~!.J \l 'lleJ\I 
bL'Vl~.JJ:1Hifu1ar.JG'l ::: 100 1:::uiim1 "wm~!.J\I 

q 

- m'li\Plm,-J1Lih.1 ~!ileJ1JLL1J1J~aum"~1u1'VlnlfEJ!.Jt'l ::: 73.3 1:::u1!.J 
'lJ ~ 

" ... J' ... .... 
G'l.J'Yia1:::mr.Jtt1ITT1J11ru::: 1a.J G'l .Jm1.l~a!.Jil1 LR!.JG'l .J wu~u LLG'l ::: l.l~ EJ !.Jrl \1 6'1 \I bL3Jil1 !il 1 "~1iu 

- m'li\Plm'l°ll u::: ~!il a 1JbL1J1J ~au m" ~1u 1 'VI nlf a !.J G'l ::: 98.3 ~\I G'1 \I 
'lJ ~ 

tl\l'll !.J::: 1 i1m !.J ::: 'lJeJ\lb'Yl\111J16'1 ~ 11JG'l'Yi1~1 !.JG'11!il"1Lfl1J'll'U 1El\IG'l\1"1nfl\l~\IH LLG'l ::: b~1 !il1"~1iu 
- m-a~hbil>'l~n1'l°llu\lb~'l\ln1 'lriu1~Ln\Plm-abtl~m4.utla\1~11-4> 

b~'lt~Hifl"'il a\1~3J bbai::ill°l.1111'Vi ~lilfllJLb1J1J~El1Jm"~1u1'VlnlfEJ!.JG'l ::: 67.5 1 :::um1~1Lii.um1'1J EJ .Jtm.Jm1L3J 
~ q 'll QI ci 

'r111iLn!ilm1b1.l~r.JuLb1.JG'l.J~1uL1111'.l!!-~n'1 i.JflmbG'l ::: ~'llmw fEJ!.JG'l ::: 32 .5 iim1 Lu~!.JubL1.lG'l.J 1~Lbri 'Yh1i 
"' q 

A ... .r 1 -=:I 0 ,!' "" I ,:!I. x :'I "' 
b\111H~n'1!il'lJU flU U'l!"'l!'U"\11'U'Yl1"1n'll'U "n11'1!1!.JL'VIG'lfl'l!"'l!Umn'll'U n11fl"'U1fl"~::: !il1n buU!il U n11 

"' q ' 

L1.l~t.JULLUG'l\1~1UG'11J L~LLri ~uG'l ::: EJEJ\IL~"mn~u 1n1u'l!"'l!UL~"mn~u L~!.J\l~EJm1Ln~au1im!il L ll u~u 
q q ci ci 
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~~m·n~11111m1l.Jfi111L'>i'H.'ll~~1h:'lrnm~ii'li~ 

1m~m1L'lliia~Ld«,..a111ITT'llm7l.JL....;am'lria~n~'lla~i.i1~ ·1fa~1 ... ~1n111 i.11ti.Lfl fl~'"'~111fwiu 1h:~1u 25s5 
' ' 

., "' .cl "" 
~ m~Hll>t m ·rn fl A 'i eh'l'Yl@l'i-1> 

'll €1'1~Uib€1'1!mvu fl 1°'1 

e.n:im·nh'i1u (N = 240) 

240 98.8 

LUU~L'li1 2 0.8 
" ....... -.................................... -................................... -.................................................................................................................................................................................................................... __ ,,_ .. _, .................................. - ... ·-··-· ........................................................................ . 

'l11nu1~H..113JL~£.Jfi1L'li1 o.4 

fl1~YlVlin 

'll111'l!m1/1;ji ~1'VI n'1 4 1.6 
"' 

40 16.1 

72 28.9 

49 19.7 

30 12.0 

°""' .Q °""' .d 
um1£.JWun~n~1 9 3.6 

" """"''""""'"'•H••HOH••H•••••• .. H"••••••••••••••••••• ••••••••-•••••-••••••••••OH .. 'OOH•OHOOH•M .. HO .. •OHOOH 

13.11~1.h :: nvu v1oiiw 1~~'1€11 LJ 40 16.1 
, .,,,, .. HOOH•••oo•o•- •O H•"" ""''' '""""H•OOOOH OOOHOOOOOHOOOOOHOOHOH•OHO>H••••>H H••OOH••HOO ... H .. Hoo~••~••••••••••Oo .. HOoH~•••• 

11'1'11'1-li 5 2.0 
~ ···· .. ····························;···--················-.. ·····--··· .. -··-............................................................................................................................................................................................................. i··································-············· ..................................................... . 

5u6J 0 0.0 

218 90.8 

22 9.2 

"' .. "' bVH..h'IVHHbG'l :: b'V\G'le:Hnl.J 164 68.3 
0000 .. HOOH .. OOOO .. OH .. OOOH"H .. O"M .. H"oOO••••••H••••••••••••••o••OOH .. HOO'"H'OM"O .. H OOOO"H ..... hHH .. Mm .. H"H .. UOHOOH .. HOH .. HO .... H"H"""""M .. oHHOOHOOOOOHOOHOOOOOHOOHOOOOOHOOH"""H"HO•H ............ H .. HO"'""""" ... OH ......... HO•H•••••H"H """"" .. H"H .... OH .. H•••••HO>H .. O"H"M .. UOM .. HO .. H"H .. UOH .. H"O .. H"HO ... OH 

b .y; LJ'1w €l 13.J m ~ €l Lnu 45 18.8 
OH .. HOH•OHHOO•M .. HO•••OHOOM .. OOOM .. HOH•OHHH•H .. HHH>H .. H••H•••>•H•OH•H .. H••H>••••H .. HOO•••H•OH•HOOM .. HH•••HOOM•HOOH .. H•H•OM .. HOH .. HOOM .. OOOH .. HOOO••HOOH•••••H .. HHO•OH .. HOH .. HOO•••••••••H•Oo .. HOOH•HOOH .. HOOHOH .. HOO ... HOOH•HOOH .. HHO••HOOM•••••H .. HOOOHM .. H .. OOM•HOOH .. HOH .. HOOH••••OH .. HOH>OH••HOO••>HOOHOOOH .. HH•••HOOH .. HOH .. HOOO••HOOH ..... HOOH .. ••OHO•HH• 

13J LV1£.J'1W€l 31 12.9 

Uf!!Vl1 t 'l-l>m':itl':itn flu fl1~Yl 

13.J ii 211 87 .9 
········- -- --ri·-1~~~-ri · ;f~ ~~~~·-~;·;~ifi~i·~·~- ~~ ·~·~··~·~·~~·~·~;;~;~~-~ -·····--·· ·····--·· ···- ···- .. . .. ······· 29·······--· ······- ·· 1 ·2 ·~ 1·····-----· 

m':it~uthll~fl\IG'f3J1=an6J.'l-l>A':iflUA-i'16lw1h\I 1 il~~1'1-1>3J1 

13.J ii 

w1hn 10 I 22 

229 

11 

184 

56 

95.4 

4.6 

76.7 

23 .3 



~ ~ nTl~1'Hilf1111Jfi<iH ~\I'll El~1.h:"J!1'l!\I ~ij ~El 
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57.8% 

t----~~- 0 
26.6% 

9.4% 

L~!H11J011.I 

'ltlfl 3 LL~lih'lfrn.rn::'JJEh'lt:.Jb~frnrnm::'YllJ~\ILL1~~ei:iJ LLL'l::th::Ll1'Yl'JJ1l\l~-rnm::'Yl1J 
.. 'J 

~'l~fmnn 1m.JnTi ih::~11l 2565 
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1m~m7 L'lliiB~ LL-i~u~~ITT'llm7m'Viam~ri a.,-fl~'lla~i1~'fuA1u~1n~ 1 . 11v . b~ rnm.,-~fwii'u 1h:~1il 2565 

( 6) Fl113J~~H~'W.@iubFl'Hln1~ 

· ~1 nnTn~111~YnJ--J1 ~Iii eiu uuu~eium:JJ 1 im1:JJ~li!L ~1.u-rn~~1nm1~1LUu1m.Jm1 
'IJ 

1~mi ~nTiiJfrn.h.J~11i11ruiJ1m11wn:JJ'liu ~.Ju1h::mru1um1vr~u1'1i:JJ'liUL~:JJmn.ffu Lf'l"i"M;jii~~.ffu 
q 1\.1 q q "" 

~f1.J.J1u1u'll:JJ'liu LLlil:: LL1il::i1u5u~ L'liu .fei1~1ilriei~f1.J1u11m~rinlil.J m:JJ~1~u 
• • 'IJ 

t-.11ilLRE..11um1~1Lil.uhmm11iuri t-.11ilm::'Ylui1u~ulil::t1ei.J LffWY11\ln11f1:JJU1f1:JJ°ll1 • 
'lilil LRr.JVllr.J ~111~1~1i1'1llil11:JJif\11ri 1u'll:JJ'liuL Yi:JJmn.ff m~r.J.J~ eim1Lnlileiu1iL Viii! t-.11ilm::'Ylui1um1 

q q q q 

' " " Q,..o .d .... .d ' 0 0 0 q..,. 

ff\-l.~::L'Yl eiu lil1UL~E..l\111Jn1U LL Vllil.JU1LL1il::f1rul11'VfU,1 lill:JJlilllillJ • 
m1:JJ~lilL~U~eim1~1LUutm\lm1iJ1::'1il'l!Uft1E..11il:: 40.8 L~Ui1E..Jrl1Jn11~1Lii.U 

1m.Jm1 fei E..Jlil :: 47 .1 L~u~1mL~~m1:JJililnnnlilt-.11ilm::'Ylu~1.J ~ feiE..Jlil :: 2.111iL~ui1E..Jnum1~1Lil.u 

Lm\lm1 bLi.'l::feir.Jlil:: 10.0 11ibL~lil\lm1:JJ~~L~u 

~m1tlfutl1\1~11i11rutl1nf1 b'liu nuu 1v-J-W1 tl1::tl1 33.7 
• 'IJ 

•HOOHOHOOH .. HOO ... HOOHOOHOHOOHOO•OOH;.:O ... OHOOHO:dHOOHOO• .. HO•HH<OOH;OMO>•OOMJ'OHOHOO~OH .. HOHOOHO; H ..... HHHOO;:; OOHOH .. HOOH .. HOH .. HHHOHOOHH .. OHO•HOOo .. H•OHOHHHOOHOHOOHOOHOHHMOOHH .. OH••H•HOOHOOHOO-HOOHOOHOHO'"''''""'"""""'"""""'"""''"H<HHOOHOO•OOH .. HO .. HOOH .. 'OOH .. HOHOOHOOH .. H-OOH ... HH .. HO .... HOOHOOoOOHOOHOO• .. HOOH .. ,O,H .. HOHOOH .. HO• 

- ~1ueiu~b'liw11ei1~~nei~11\111m~nlil\I o.o 

24.7 

~Ui.'l ::eJeJ.J 40.9 
............................................. -~.·-···-··-·····-··-·····-··-·····-··-·····-··-·····- .. -·····-··-·· .. ·-··-·· ... ···-·· .. --.. ··-.. ···-··· .. -··-.. ···- .. ···· .. ···-· .. ··-··-·····-··-·····- ....................... ·-··-··-.. -··-·····-··-·····--·-·····-··-·····-··-··· .. -··-·····-··-· ...................................................................................... -.. 

iu~::LYieiu 1.6 
--·-------- ~~~1i~~- ;- ~~~~-;~E ----- -- -- -- -- ---- ------ -------·--------·-- -- ---- -- ---c;_5--- - ---·--

LffU'Yl1.Jn11fl:JJU1fl:JJ'll11~/LffE..IVl1 E..1 21.4 
OHHH .. HOH .. HOOHOHOOH .. OOOHOOHOOHOHOOHOOHOHOOH .. HOHOOHOOHOHOOHOOOOOHOOHOHOOHHH-OOHOOHOOOOOHOOHooOOO-OOHOOHOHO~•O•OoH•O--OOHOOHOOOOOHOOHHOOOHHHOOO .. H•0-00000-•0HOHOOHOOHOOOO•HOOHOHOO-OOHOOOOO-•••••••••••-•OoHHooHoOoOOHOOHOO•OOHOOHOOOHHOOHOHOOHOO-OOH•HOOHOOOOOHOOHO ••H•OHOO•H-••-•••OoHo•-•0•••- •-•••••-••-•-••-••HOOoOOHOOHO HOOHOO-OOOoO-oHoooo•••oHOO 

i1u5u~ L'liu m1~11~1~~'1l~ uqiV11nmblf\I 10.7 

40.8 
....................................................... ................................. _ ··········-·····-··-·····-··-·····- ······- ··········-·····-··-·····-··-·····- ................ ----·····-··-·····-· .................................. . ......................................... . 

L~ui1E..1 LL~~m1:JJililnn.J11il1ui1u~1.J~ L'liu ~ulil::eiei.J 47.1 
·-··-· .. ··-··-·····-··-·····-··-·····-··-···-··-·· .. ·-··-· .. ··-··-··· .. -··-·· .. ·-.. --···-··-·····-··-·····-··-·····-··-·····-··-·-··-··-·····-··-·····-··-·····-··-·····-··-··-·-··-·····-··-···--··-··~----··--··-···--··-·····-··-· .. ··-··-·····-··-· .... -··-·-·-··-·····-··-· ··-··-·····-··-·····---·····-··-··-·-··--···-··-·····-··-·····-··-·····-·-·····-··-·· 

11Jb~Ui1E..J 2.1 

10.0 
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2.1% 
10.0% 

47.1 % 

(7) '7lma"mL":::@leit~1.:1m1 

~~EJULL1J1Jfftl1H11:1.J 1h::naui1t1 ~U1'Jf:l.J'Jl'UU1~'\.l,~ElEJUh1 h.JVH..111J1"1~.\1Lff1:1.Jff'llll1~ 
cu cu 'l 'l 

~11Jt1U1Ul.J~::L~!.mLLti::1h::'lf1'll'UV\~ 4 u1u-f.J~ :: L~ tlUb~l i"JJa LffUEJ LLU::~ El lfmm1ff1:1.J11Clff1Ubii.J U 
~ q 

1. :1..11mm1ti~~rnm::'Ylui1u~uti :: aa.J 1iuri 1iV1~nL~t1.Jm11'lhium.J1i.t'lf:i.J'lfi.t Lvi:1..1 
q ' 

m1 :1..1 ~'ll EJ.J m111~ii 1nuu1~ t1 Lil. ~1 :: Liu m.J 1 i.t'lf:i.J'll'UL vi :1..1 :1..11 nilu LL ti :: rhiu 1 i1nm1'Yln'Yln f1~U J.J1n'll a .J 
q q q q 

1 ... d J'~. !"! ' J'd1 ~.;-') "' m.Jn11LEJ.J LLti ::1n'llEJ.Jtinm'Yl:1.J1'1l'EJV1umm1u~f1ti:1..1m::u::nauaamnn~im m.Jm1'Ylnm.J Luu~u 
~ q q 

2. :1..11mm1ti~~rnm::'Ylui1uf1:1..1i.t1f1:1..1 1imi 1i1nm1'Yln'lla.J lm.JmV1~rn~t1.Jm11i 
q 

Lium.J 1 u'lf:i.J'lfi.t hrn 1Vi"ltl1i'Liunum~ t1.J Liia.JLL'Yli.t 1i1nm1'Yln~'il::'llmhu'lf:1..1'Jfu1iti~m1m 11 LL~:: 1iii 
q ' q 

nwii'm::Lu t1um1'il11'il11 uL'll~~u~'lf:i.J'lfi.tL ~ am1:1..1tl ti a~nt1 
q 

3. :1..11mm1~~~rnm:: 'Ylui1u~utl~11iLLri 1nm1'Yln'Ylnfi'uJ.J1ma.Jlm.Jm1La.J LL~:: 
q q 

... d J'~. !"! ' J'd1 ~ 1'1'11 EJ.J~nm'Yl:l..l1'1l'EJV\U m m1u~f1~ :1..1 m ::u::n aua am1 n~u 'Yl m.J m1'Ylnm.J 
~ q q 

4. "JJEJLffUEJLLU::~U" 1iuri 1iiim1"1l1t1LV\~El'lf:l.J'Jf'\.j,EJLJ1.J~EJLiia.J tl~niu13J'Yl~LL'Yli.th 
J q ~ 
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' ' . 
3.3 ~'itl 1:n~nT'H~1'i'1'ij~113.J~IPI L ~-u@lu l~'HITI1'iU'i'~,)1iJ 2565 • 

~11.J ~f1n11~11T'1'1'1f'l'j,\,f)~'JJ Ehl'l!:kl'l!UJ,i 1 u~1u1.J1::'1!1'l!Uli'111.J ~U1'l!:kl'l!U LLG1::~i:t11 u 
q q cu q cu 

~u~e:l EJ'j,\, h1'WlJl1~1U 1 'Vlqj L~U~1 rJ@i Eln11~1 LUULm'1 n11 LLG1 :: 1J1'1~1UL~U~1 mL@i tJ'1f1'1~m1:kll@l nn,i1 f1 

L~e:i,i ~f1m::Ylu ;,i LL 1@lie:i :kl~Liilil,]u L!il mil. vn::~1u~uf1::EJ e:i,i LL'1::m1f1 :k!U1f1:kl L!il rJ 1 i'Vl~m~ rJ'1 LR'um,i hi 
q 

'l!:kl'l!U LL'1:: 1iLR'um,inuuL~ f.l'1 Lil e:i,i LL 'YlU ~,i U'1'1uuri e:i ~f1,i LLtf 1 L~1'1 LLG1:: LU!il hi',i1uui1 J,i;iL iie:i'1'11 n 
q • 

~u~~1u f1ri1~1 fJ f11!il iJ ~1h::ne:ium1L 'VI iJ e:i,i u1~UEJ@l ~1'V\ m1:kl L v! e:i m1ri e:i ~f1,i'V\ '11 rJ11 rJ m1'1 ::~m1 
~ q 

'Vl11EJ LLG1d1:kln1'V\U!il LL U1Yl1.J1 um1L~11 :: 1'1 ~'1 m :: YllJ ;,i LL 1!il i El:kl 11 :klrf.J n11LL nl'JJ tr qj'V\11id:Ju1iJ1 'j,\, 

Yi111m.J L~mnu L<lrn 1i'l!:kl'l!'\.l.L~iJ~1u11:kl Lvle:i~f1,im1:kl tT,i 1'.iu 1u'l!:kl'l!u@i e:i11.J 
• q 

3 

., 0 1 A' .d ' ., 
2. ~U1 U'WWYlEJ El'\.t b'V\1 

~ 

240 

- L~u<li'1rJnum1~1Luu1m,im1 vf,i 3 11rJ u@iiJ 

f111:kil@lnrl'11'1L~El'1~'\.tf1::EJEJ.J LLG1::m1 
q 

- L~u<li'1rJnum1~1Luu1m,im1 l@lnn.J1'1L~EJ'1 

~'\.tf1::EJEJ'1 
q 

- L~U~1fJrllJn11~1LU'\.l.Lm'1m'l l@lnrl.J1'1L~El'1 

~'\.tf1::EJEJ'1 
q 

~ V 1.d. A Q..I d 
- L'V\U!illfJ LL@l:klf111:kll@lnn'11'1L1El'1~'1m::'YllJ 

~'1LL11ilie:J :kl fe:irJG1 :: 47.1 

- L~LL~Cil.Jf111:kl~CilL~'\.t fe:irJG1:: 10.0 

- L~L~'\.l.~1fJ fe:irJG1:: 2.1 

w1hYi 20 122 
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4. Ltl~umfi uu ~nnTH~1'i1v~113.J~@H ~'" 

L i'.lEJ\l-;i1n 1m\I m1Y\1 L Vii'.i EJ\I LdV:uEJ~ ff1Vim13J 'llii~V:ui.Ju (L vtEJ EJ~ff1Vim13Jri EJfff1\I) 
• 'IJ • 

"1J El '1i1 \I iu~1 u~1 n~ 1 .11 ti . Lfl fl Eltliff~ f wiu1h ::: 'Yl1UU~1 30736/16293 ( f'i1"1J El~ 2/2540) 1~f u 
q 

1h:::muu~1LriEJ1u~ 28 ~\l'V\1'13.J 2560 LLfl:::u 2563 Ltl~'ii1Liium11u~1w1JEJ.Jh.J13JV:u 
m1Lu1t1rnfi t1um13Ji~n n\11 fl L~EJ\I ~-rnm:::'YllJ;\I Ln~iEJm1n1m.Jm1 1:::Vi11.JU 2563-

2565 w u11'll3J'lltl.~ '1113.J 1 ~ n nn fl L~ EJ\I ~rn n 1:::'Yl u ~\I LL 1~iElm1n1m \Im 1LLu11 U3J fl~ fl \I LLfl ::: Lri El 
q 

Lu1t1u L fi t1mrn m :::mJ;\I Ln~i El 3..1~1u~1.J 'l wu11 c-ifl m:::'Ylu;.J Ln~iEJ3J~'Jl3J'llu 1~fufl~fl\I Ln EJU'Ylni;l1u • • 
tlnLlU~1ULL'l'l~\lii1tf1 nunwii1 ff1 L'l'I~ Li'.lEJ\l';J1n'll3J'JlUL~Ul1 n1"iLU~'Y'l1mi'.i El\ILL'i ~n1"iwl~ 1tl'Yl1fl1 t11J1 Y\1 • • • 
1 iL n~Uru'V\1u1mrnii1 e-JuuEJ tlfl\I LLfl:::U TIJ'V\1JltJLLi\11ULL1\l.ff u <B\lm\1 Lfl1"\ln11fl11Yl1 m1u1:::'Jl1i3JY'i'wrr ., ., . 
LLfl:::.ff LL';l\l'll El L °r1-;i-;i1.J"JJ El\lc-1 fl m ::: 'YllJwl\I n~111irllJ'Jl3J'JlU1i;Jf um1u~ El 11.l • 

m1Lu1t1rnfit1uff1u c-iflm1~111-;im13..1~~ L ~Wll EJ\l'll3J'llU~ El Lm\lm1 1:::Vi11\IU 2563-, . 
2565 w u11'll3J'llUL ~ ui;l1 t1nu m1'ii1LUu1m.J m1L ~ 3J m n.ff u LL~ LJ\I fl\I~ m13Ji~ n rl\11fl L~EJ\I c-lfl m:::'Ylu • 
;\ILL1~iEJ3J ~Ln~-;i1nm1'ii1Lii.u1m.Jm"i ~·rnm"iLLff~\lfld13Jl3JL~U~1tl ~LLU1Lit'3Jfl~fl\l';J1nU 2563 ~ 
hmm1Ltl~'ii1Liium1 

"" 
., 1 i,.IQ..o C).I 

~rn n ';i:t:'Ylrn1hrn 'J lPl a ei 3.J @l';i'l.HHITI';i:t:'Yl'U (';iel ti a :t:) 

n 2553 n 2564 n 2565 
~ ~ .. 36.7 32.1 26.7 • m1m~nrn1flL"iEJ\lc-iflm:::'Ylu 

;\ILn~iEJm1n1m'1m1 
LLt1mllui;l1u~1\I '] w1.Jd 

1. 
~ .. 

ffUff:::L'YlEJU 10.2 9.1 9.4 

2 . fllli111WEJ1n1f'f Li;J'LLfi 57.8 • 70.5 62 .3 
f'.lufl ::: EJEJ\I f11u LEJL~tJ • 

3 . V:ui.Jih 27.3 22.1 23.4 .. 
4. LfftJ\111Jn1U 36.4 29.9 26.6 

" v 

5. LL'V\~\IU1 /flllifl1WU1 10.2 16.9 14.1 • 
6. mrn1mJ 46.6 39.0 39.1 

n 2553 n 2564 ii 2565 

32.1 46.3 40.8 

47.1 
45.8 37.9 

L~ui;l1t1LL~~m13Ji~nnnfl1u 

~1U~1\I '] L°liU ~Ufl:::EJEJ\I 
·-··-·····-··- ·····-· ·-·····-··-·····-··-·····-··-·····-··-···~----·····-··-·· .. ·-··-··-··-··- .. ···-··-·····-··-··· .. -··-· ........................................................................................................................................................... M.M .. M00H>M00M ..... M .. M00o .. M0M ..... M .. M00 ... M .. M00> .. M00M ... 00M .. M00 ... M''M• .. •'M .. M000 .. M .. M0M .. M''M .. >MM>>M> 

L3-JL~U~1tl 6.7 

15.4 
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;'mrn:: u.J~uu 1fium1irn'l::'l1tJ~th::11111'4l i;liin11nfa 'l"m'I 'l::~h1il 2563 - 2565 
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\91111-:i ~" m16'111:ij~ 11:w ~ \9l b ~'W"UeN 'th~ "111"!J'W nci:w b u1V1:w1v 
' 

1~-a-:im-ab'Vli'.ieNbb ~~'Uel\91611'Vln11:W"Uil\9l~'Wtl'W tl-a~V11'WD\911b""ll~ 28202/16389 
' 'U 

i/ 2/1 Q QJ q OJ 4.i ~ I I 0 I 0 I QJQJ 

'Vl1.:J'Vl'U611'U:ij1n\9l 1.11£1.b~ ~eJ'U61\911~"!J'U\9l.:JeJV 'Vil.I 4 \911'trnvi1611v"1\9l ei11J1mb:W61eJ\9l :ij.:J'Vl1\9l\911n 
' 'U 'U 

1.1 b'WA 

(1) '1l1tl 

(2) V!~'I 

1.2 el1V (ti) 
' 

(1 ) ent.1 20-30 tJ 
' 

(2) ent.1 31-40 tJ 
' 

(3) ent.1 41-50 tJ 
' 

(4) ent.1 5 1-60 tJ 
' 

(5) enmnnn11 60 tJ 
' 

1.3 -a~~um1fim31 

(1) '\.J-a~Cl:w~rn~.n 

(2) :Wrrn:w~m~1\9le:i'U~'U 

I QI d q 

)~'Vl11-:11'UV1 15 - 30 :W'U1~:W 2565 

(3) :Wtm:w ~m·.n1?1e:i'U'\.J"1t1/ '\.J1'1l . 
--

(4) e:i~ '\.J~11]11]1/'lh~. 

(5) '\.J ~11]11J1\9l~ 

(6) ~-:in11tJ~nm.n1?1~ 
'U ., ., 

(7) 1~1~i\~ tl'U'VltJ-:J~eJ 

1.4 n1cacUtJ~Vf11f;l1J1 

(1 ) 'Vffl'B 
' 

(3) ~mn:w 
d 

(4) eJ'U6"] 

., d 
'Vl'U1Vl 1 /14 

N = 240 

124 

116 

240 

19 

46 

53 

43 

79 

240 

122 

60 

24 

10 

11 

0 

13 

240 

242 

0 

0 

0 

242 

51.7 

48 .3 

100.0 

7.9 

19.2 

22.1 

17.9 

32.9 

100.0 

50.8 

25.0 

10.0 

4.2 

4.6 

0.0 

5.4 

100.0 

100.0 

0.0 

0.0 

0.0 

100.0 



bA1..:inTHV1iiei..:ibdi1uei~mV1m-1~"1Jil\91i1'U\Ju \Ji~'V11'UU~i b&i"IJ~ 2820V16389 . " 
2/ 2/1 O<Vct cv tV ~ I I 0 I 0 I CV<V 

'V11..'.l'Vl'U6'1d'U~1n\91 'J .'J1V .bfl fleJ'U'61~ifl"IJ'U~..'.leJV VI~ 4 ~TU6l'V11611V6l'J\91 eJ1bfleJbb~'61eJ\91 ~..'.l'Vl'J\91~1n . " " 

1.5 '61t'l1'Uf11'V'l'61~i'61 

(1) fal?l 

(2) ?lm?l 

(3) Vl~1/~1CJ/LL CJf1rl'U'iJ~ 
" d 

(4) 1J'Ll1 

1.6 '61tn'Uf11'V'lb'Ufl-r'Jb~eJ'U 

(1) V!1V1u1A1e:iuA.:r1 

(1) 1-3 fl'U 

(2) 4-6 fl'U 

(3) 7-10 fl'U 

(4) mnn11 10 A'Ll 

1.8 JJ~i;l1b'U1 
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(2) L'rlflUfl~il1~LuMl'n'1u'bi (P\antation in Blasting Holes) 

viii1~1~i'.l~~~av ~'Ull1f'I R11l.Ja1~i'iA11ldhi 60 rNfll1 t<U'Lvtfllilfllviqlli:::Lijfl'IJ\}n 
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(3) L'rlflUft~mJ~1W\N1iYlf1Wft1tt1JJ1:LUtl (Slope Area Plantation) 
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5) ~1Jtb~1J1rufi1titi:ti1t1L'Ufl1~~'U~~'U~'110n1~Vl1L'VliieHLd 
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n1,~fl'1'l'l~tJth:::111rut111-tt'~ht11lJnT~~uljfuJvi;;i1nfl1')vJ1L viijeH tl'):::inrufh 1 -ti,j1aL i3't1.:ivi''U H 

i.h:::111ru 38,000 tnvill~ 1flEJ~h.R·n'lj1 l~81.;i~.;if'\11.U~1ut'U01csiu~L'Vliia.:i;i~1t.1111'!la'lt1~-d''VI ~'Uiuru.i1'VIEJ 
(u.rl~ea) ~1fi1t LL~LtJurhti-;11v~'3;l' 

- rh t-U,j1a 11Jm)tl-rt1~tn°i'l~'U~ 13,000 ll1'Vlll ~ 

- f'l11 f ,j1Ei'l. lJm1-;ijvivi1na1 Uiua:::n-nRa11f)u • 3,500 u1'Vlll~ 

thtf~hatumitlan~'UW .. 500 u1vv'l:s 

f'h1'6';i1a1umcsi.h~~m~n~uwtl''\tli;\'):::t1:::na110 ti 20,000 u1w\~ 

- rh1a91~tlncsru l.l.f1~~'U1 1,000 u1vill:~ 
'11 i.rn1~-;ij'V1a'i'H'U'.J'i~lJ1ruf'i11<ff,j1a1 um1~uiju.a:::tl ~\Jtll~afl TYi~'Uii'!p.1 L 'VlihJ~ tl':i:::l.11 ru 

rht;,j1mi1tl'l~'UHth:::1J1tu 18,000 'U1vi/l~ 

6) LLNUf)'l~~'lnninhL'Mil84LLi 
mMW'H~~1l1um1'.:i~1urrmi1LWi&3LL1LW'iif'l111Ji'la~&3fl'\JM~'Uvi~::;UMJf11';j 

• • I 

O .. ~. ' I~,. ____ ~ .. - O - ' '-~..,J{ (, .I .. ~i::i 4 al.':! Vl1L~~ULPta~1w in.n- tOOV&.aEJfl'ltifllesf\1L'IJ~a::'ll-NUflW \M'n'tnl 2 ~~\Jfl 1 M11n1 3) 
t . " v . 

01-aiut:i,b~ii 1. <Uii 1-3) n1')~u~af11-w~umu'ti1~LL csn~~L:i1Jtt1L ilun1,t.1'1n~u ~'1 iJ 

Tt~Bu'l nt1n1'lli1L-,,ii8~'Vl1'3fl1U-tifllfl~iuean Ttia11fit1t11Liltlfl1~tl~fl~1;lW\J~11W~'4iiHfailEJ.i1.;i'l .u.a~ 
~~1L"1ii~cseu\{1lfity;\cs~mcs'l::EJ:: 10 11. ~'U~i1Lmia~'l:::a~ so 11. '11n~1.:itl1a1ii1:~~ 

1.~lfnti1L'Vliia.:i ~:uYif'lLWU'El (Buffer Zone 71~) u.a:::i'lul11uuu.a:::~'l:::u1stl1 'DlJn1'l~U':i 

... • ~ 83/106 nrl~'11'U1'U\ru1 ..... - ........... . 

A ,A~ '-4~\"r ... 
tl-nl111 ..••• ______ . -·······-···-- ·· ··-········ 

~-------·--"'·-·· ··-.-·· · ·-··-·-·:····-····· 
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WiJVitJ')~i.nw 58.251~ m·n~tir,~iuqw~'11-sw1'11nwutfhj'VitJ~ntitjL~11 ~111nu'L2!~ti~i1'UViYitiv1nm"J~1nv 

n1at'U~~~'l'301'l 
., • • • ti " ... "' ' 

n1'lVJ'U'W<th~Vi 2 <l!Vi 4-6) m':ivh.Jvtlu•1h-:iii'1:::~1L il'Urn-stl"n\;\'IJ 111'1i"u'Liu 11ilvh.1Vic.i1urn')v11 v ~ • 

L"'iiu-:i .Yb:::~\Jfl111J~-:ith:::111ru 36_0-320 1J.(-sV1n.) u.~:::~uvtli~tlv~u '1 -s11J~u~tl':i:::lnru 39. 75 h L\ilEJ'l!tilil 

~'Uifbj'v:::Laein'11n~uifhHiiiB'fl'l1n1.-s':iti~1~~i1:u'li1-:i~ 1 1J1tJ~n 

n1-a~utj'!i·H~ 3 (U;i 7-10) n1'l~'lJ'Xfl'lJ'ti'HU'1:::fi1Lli~m'ltJ~n~-uwiuuul~~~1urn':i\'h 
L'l-1iiEJ-:i ~'l:::~'l.Jfl1111'1!'3th:::111ru 320-2eo 11.('lvm.) ~i.ivlLn'l.lml'3L'llaBn;\u ~'IJ~Lnuna-:iLL'i h~hii;u ~1i!nnu v I · · 

1 · .,_ .., ' . 

u1'U~nri'U-:11u u~:::h-nnu1~m::i~~j~ "":i'.J;Jm-s~u'Wffi.iYitJ1:::111w 31.25111~EJ"llil~~'IJWJ'1:::L~C1mnn~'lJ€hl 
, ~~· " , 1 ,.. 

~lia;i':i1m'l·rn~1~~'U'!i1'3vi 1 ~\itl~nl'i~t111~-:i~u.a~'UW'~tJ~n11ttJm'I~u~-d1'3~~1w1tiXLv~tyL;itJ1i;i~titj 
L'111JEl LLa:::\'11n1')~'U\jtJ~L1ru"l11L:i11iia-:i 1fl')'3n1'l 1~m.Ji'tJ'1111Yi'ttatJ~11L 1a'31!El'3Lfl'l'3fl1'l1 \1ii~ n-ctru:::tlaa,'1 EJ 

i4'u~11LWia'3Lfl')'3mcsi'itl':i:::111ru 23 H <at1i 4) t<ti-3tJtl1:::111rutum-s\iRJu1tl'l:::1nru 414,ooo u1'YI tu~1u 
'1leJ~i.JeJ~n~~neJu,j1u1u s uB '11m'i~mjl~vtl'5t1'1fl1Y1'tltJui.Ja 1~iian~w~tlaa~.nti~1~-Su1 ~~1°e!'qf!. i 
tl'lt:La11Ufl1')Lf)'tm'l ~uvltfo~nVl~fl8'U'l1iJtl':i~1J1W 4.25H1-u~u~~1mu1'Un1':iltYl!U1~1U'llJ 76,500 'UIVI 

911~1'1~ 2 ~1J~1Ufl1'l~\jL miy.~'l.i&:1Jfl-:i'1fl1'l LU'i:::fih 1 i'11v t um~~ULLPli\t-d1'3U 

1 

~ -. ~ii 

(li) (Ul'VI) 

13.z 1mlfbiVIL~um~~~mitjL~11 ~111nu 503,500 

s Ui~~auiimJ'11nni~ih'1~me1ufii.m'iri~~m' 
. LW '{,,], ·«n u~nen esri'N .m.ii1u Wl=:iiwn 

.. __ ;_~_ ... • .. .... :: . .$t '!.'I' 
YnmsYNlnl"epd"1A LW myi-n ™UL'111Lft'S-lfl1'S 

w'11'Sc.nuam'S~u~uifu~1\J~n.,;'uqlli11u\Jlt\Jl 
LLa11iSM'S1fl1'S'S'tlflM1EI~~ i'111J1'St1i~fl'1 LflL ~1 
1La:a.~;'llL.Rt1tM'lftfi 1.~4bli'4mi111m{Ju 

I .,;'uq"bMtln'lum~'ltl 

fa~cH,j1u1tJ"'u1 .. ~-~!.~.9.§ ... 

" ,. { ~:;S"\ .(' .;;_ 
a~11J ........................ ...... ........ ···················· ·· ·· a-ni111 ......... --··················- ····· ····· ······· ·· ·· 

(u1a1Y1m f1111nl1~!'\) - . . (mana, 11M'll~) 

liiifrN1~~tlfl 1.na.LJtf\.• F r~ ·, I ~~011 ~La ij a LEltJ LatJ~LiiV~~ 
.. ' . .El\IGH\l~· . ' ., , . .,, 

~ ..; ., _ \ _ s l CONSULT ANTS CO.,L TD. fltMaU.fltm ~o: 
1tJYI ...................•• _ ......... - ··········-···· ., .,; t. '>/ 1 i. / r.. }-,'.J. 

11Jl'l •••.• - •• ···-·······-·········· ····· 
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fl111.ri 2 (~a) 

nvl 
'l 

'11u.'111ti.:i 

v • 

2 YiuYiL1um1vi1LV1ifo~-s::~:: so :i.: . ~1flLl." .. .n 

~hma 

3 ~u~~hH:iihm1lJn11Yi1L-,,iit1~~1uYi111 

Lmiti (Buffer Zone 7 \-i) ~ml\J~L1tuf'i'u 
:: • .r vtl" ,Y1ut1LLa::fl'l::u1au1 'l11J1l~mlfl ~irnv .. 

eu-i 

4 ~uti.fuuu1~vi~-3~1u~fllil:liup9nV1~1\J 

fl1'Sli1L ~ihHli'SZfl'Ufl111H'l'1 360-340 .. 
,f • • 

lJ.(n'tn.) LW::vnM'liaaveui 

5 -A'uiliuiJu1flY11.:i;f1u\1f1Piz1'uaanfi~1u 
.. 

n1-svi1L V1ilti'1Vi"SZA'Uf'l11lJ1'1'1 340-330 .. 
11.('Sl'ln.) IUl~~i?lsathJ"] 

6 . ~uti.Qi;;iuu1111\'11~t\1u;;t11t1::i'uf)~n~~hu 
n11vi1L -.tih1~vi,zfr\Jft"l111q~ h30-320 

11.(,vin.) 

7 ~;ifuuu1t1Yi1~t\1YiiflA::1'ueanil~1u 

n1-nh1. 'llliia.:i;\1::fiufl"l1JJ~~ 320-310 

lJ.(n'ln.) 

~uvi 

Ch) 

20 

25 

19 

18.2 

5 

2.5 

2.5 

wuGbJ 
~utl-a::inru 

• ('U1V1) 

1-ff'1u€tuviii~(;)~1 f\111tl!1\t;l18'MLl.a::L'1~fYL~U l(;) • v 760,000 

1~iimtlan Y'i~a11~~;i'tlfla11~u L'tiu 'lllt[1u.t.ln ... . 
"S1lJ~j)u.aM'u~n11lun~uYltu'ti1~thi.w1 v v 

1~L '1~ruL~'U LjJ~tJ~ L1'1lltl 
u v 

H'wuifuJ~iitY?111 n1' "Stl\;'I(;\ 1f.la'1u.'1:: L ;;i1S ruL~u L(;) • v u 950,000 

h\'jimtJan Y'ifa1J~'1oW'UflfUJ~u L'liu '111~1u.t.1n v • 

,,~LW9".ubi~~n11lun~w1~~1i.w1 
t~L~ty~'l.IWs~uws 

t .Uwutfui'Yiiielil'S1n1-s-se"~ 1va,,ua~ L '1~ru Liiu 1" • ... u 722,000 

1~~hntlan YifalJ~'1~'tlfl~.11~u L'liu '111~1u.~n ... . 
11lJ~,,~~Ruw~~nl1lunm\mjtvri'Nii~1w1 
t~L~~uWa~u.ua 

t.UW\Jtfbjfiiiaei"S1n1"S"SS•lfl1~~.:iu.a~L~~ty4;\'ULfl 693,500 

1i1l~hntlan wfalJ~.:iYi'tlflalJ~u L'liu 'llltthu.r.Jn 
... • u 

,111~~'1~ai;lu'biV!tJ~n1-1li.m~vd~1ui11 
~ ~ . ~ . 

1..XL'1~ty~u1MOia~U.lJa 

. tiWl.l~at1,1n111Dflfl1V\'!~LLa::L~~tyli\J!A 95,000 

' 111ifill1tlan vtis11~.:iw"1fftaufiu L'liu \1W1u.~n " . " ... 
1111~-l~~a~ubJ~tlan111.u~uvll.vti1~~11.Jll1 .. .. ... 

1~L'1~1\IL~ulM~a~LalJ£J 

1-U\iu~;liit)91-s101~1e11fl1e~~u.a::L'.l;tyLi1t1'tfl 95,000' 

1.lfi111tl~n 'Vf~e11~'1Ti"ifflZllJflU L'liu ,.,~,u.~o 
:; "'~;t~· ,1ll~LU1ilt1 · . n ~ · . . ~1'\D.11 .. .. .. 

1iL'1~ruL~utfl~tieu.mi 
u ... 

' 
i {; ;;;, ;; ~i;l A 1lill'f') 0 

-,_ 
I 

~ : ~ :: .11l f\tlUUfli°ftiu 

' u 0 v 85/11}6 . 1'U'SB~1U1UmJ1 ........... 
11 

.... . . " ;~ ~:S'~ ,· 
a.:iu111............................................. . ............... a-lu111······ ········· ·•····•••·•••••·•···········•··••··· ··· ~ 

cu1tmia1 l'l'UIM~~) ?ti F= I\ I (mEma1 110!l'll~) . 

€*1u1'1a.:iu1lJ'llilm~~Ofl 1.1'!::.J.I.."'. !'la. . . GIN~~~flfl1'5 ~ LS \j a LW Lau~Lil1" .~ 
: CNS' 11 TA"i\l'TS ,-n ' ·rn u ' • "' 1. [ L:- · '- .... ··- . c,. fltliJ'ili'IU.PIUll '11flfl i' '\-'\-(I').. . ~! ..... v ~-J . . 

1'1Jl'l ... .................... --······ • ·••·••· ···· ·· ., .; t_ <> // '!.- ( L <>"')b 

1'Ul'l-·······-···--·······--··········· 
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.--...------------ -~., --~-..:;__,.,i__,.-------· · --------~---

YfU'Vl .:i'Utl~::ir1fl,l 

(li) 

8 3.5 

l.J.('iVln.) 

9 3.5 

l.J.('iVlfl.) 

W'UGW I 
• (\J1~} 

1-fiYi'U~lii ~il a~ 'i 1n1'i'ia"(;\1 !l\j-l u.a:: 

L'1~M~UL(;l1~~h.ntl'1n "v'i~tll.J~.:iw'llf'l'1l.J~tt L'!i'U 
It.I \I - ' 

, .. u1i1u.c.Jn 'i1l.J~.:i~u.at;\uW~tla n 11lum->~uw 
" \J \J \.I 

1vib~~hmn 1~L '>~ru~u L9!~avLa11a . .. " 
t~Yiu~\~~ila~'i1n1'i'ia1>1~1a\i~u.a~ 
L 'il~nrLMtJ Lfl 1fifiirnre n Yf~a2.1~;;11flf111t1u L ,ju 

·~ " , 
,..,tiJ1u.c.Jn 'i111~.:i1>1u.a~ubivit1an111:urm~uw 

" \l \J \J 

133,000 

133,000 

10 i4'uviiui1ulfl'Vll.:J~1u~fll;i~1uaafl~~1Y 21.75 

tn'ili1Lm:ia~'i~Rt1fl1111a.:i 280 11.(TI'!n.) 
" ' 

1.U~utfiii ~u-8~-s1n1'i -sa fl~ 1 a a~ u. a= 826,500 • • 
L~~t\!LiltJ1fl1"1i1ntJ~n Yt~ti11&mflq2.1~u 1.w 

MLntJna-m.laan~u ~;ILn~na.:iu.~ h~ 
wiru a1un.:i1u ~1uwnf'ltmu h.:iLnt11~q 

'!i=Lui;i u.a~tlfoanTwt1m'li1iill.:i* L1>1EJ1'5 , 

.:i'U\J'i~111 tu lum'i ~ u.a amYf'q1JL ,..,iia.:i 23 

H LU\JL~U 414,000 t11Y1 tu5h~11~tia.Tn 

R::nau;i1u1u 5 tia tJ~l.laJn'W'lla\Jua'li.1 

aa1u~n~ru::vitJaaVl~EJu.a~tm-Utl'i~Lvt.U 
'II 

nu'!i1~!)'!i1um-sLniffi'!i l~vt-H.:iu1 . .b=111w1u 

. m~'ritiaft'nM=neu s ija l4'v.~·n2.1 4.25 
~ . . . 

\; LfM'MUL4tJ 76,500 \I'm 
; 

;,,, : tlM 111 .v 6""' Mi1tm "8116tuMf m (2556) 

• ti1tmsturrm.lfvtm7ft'ff11'>riie4 '1s,ooo tnt?A-i 

1~ i;!ilHi JU'll lll'f'\ . . 
~ 1 Hi. l11 f\fYUt1~~flitl 

'Vlffi1~fl 'S11l~~f!u.a.tubivii.Jan11lum~uvl ~ • v • 

1'1J"!h.:iiJit-J1'Uln 1 i.1L ~~'l.J~U 1P°l~tl tj La1Jtl 

- • ... 86/106 "S\n~'lU'lUlnn ... _______ .... 

.... ,.~ ,,,.£\(,.. 
a-ni111 .................•.•....... --·-·--···--··· 

~1J1lJ .......... .... ............. ....... .. :··········· ·· ··········· 

6 - :., :.) fll "Jl~ (-u1una1 llM'!!~) ('tl'lll'l'M.11 fl1l.IW .~,. 

~a1'1Jl'1".:J'UllJ'IJC}.m1.:i~&lu~1nfl 1."l1ll.Lfl. flf) .. INE . ,. . fll'l€~(;lf\l'i tl~-d'YI Ltl u €i Le'U Lau~Lila~.:i 
~ . - <),· . CONSULTANTS CO.,L f:::l . fltl'Ui~LLvMi ~1n~ . 
. · -~ ~-1 - ~1 -

11n1 .•.............. ............. .. . '···············.- ... .. i.. s i ri- I 2. ., .;;\, 
11J'I ......•.... ····-·------·-···· 
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"" ,81 
7.1 

I 

~I 
,c:s 
7. 

;;; 
v. 

,8 
7. 

~ 
e-
8 

I 
7. 

;e .... 
u; 
,8 
7. 

;< 

.~ 
7. 

• 

D 

' .I ' io. I ,, 
,· ·1 
't 

44(,2()() ti. 4441300_ B , 44640<~_1:! 446500_ ti. -
" ., v 

+f6::?00_t! +46300 li· . . • 446400 li 
- , .f ' . -

"· 

,flLtlt\W1~W°iM~ 
- Q. .., • . 

'V11'1~1~01'Ut\tnN1LWJi)·'.i 

. F 

)' 

-

. ~ 

• • 

446SW_ti. 

4466000_ e 446700_c 

4466000_1! 4411700_1> 

44/Jl!OO_ Ii 

446llOO_l:i 

• m 
• • 

446900_ti. 

v:; 
~ 

:..: _, 
~ ..e 
V> ::: 
;.: _, 
~ 
;;; 
"" 
:..:: 
i ' 
~ 

446900_1! 

~ : ;,.ut.kN~n~Ui1·mmi1lniifxu.1iM]'1tmm 

1;k • ·nvfff:,4 Tim m n. :S. rit1.UJJWtmJ1~ 

., • ~ . i7/ 106 
' j W'Hl~'11'U1'UmJ1 1 ......... . 

('IJ1EJ1'VIEn ri-:li.ih·~ "i) '. ~ ........ ~u1Eina1 lJW1119i) 

............................... ... . ..... M.......... I\ s== N 'lJ .~ ... :: .. : ....... ?.'.~~~............... . I 

~ ., • • ., .. .., ., INECRJ l'JG .,., 
€ihi1'U1\la~'IJ111'1J~m~~~1'U'11flfl 1 . ·1EJ.Lt1 . CONSUL~T ANTS CO.,L TO. ~1'U1tyfl1'l/fl'l~fi1<;~\1Afl'l'j 

. _j - '\ - ~ 1' '1.1*°'1 w il a Lw L~~Lila~ filevnaLL~"" ~,n~ 
i''IJVi .................................... ... ·····-·----·· ,,,...,:1 2 ~ LI i.-J t><l. 

.. . ................. . .... i ................. -----·· 

Lt.JntlT'iUJJtJmtJ 1 -11-
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1 
nna.:i;i1Vluiru1. , •......... 

~M'lJ'\lJ ... ....... ................................ ' · ····:········ ······· _ .: A.....-\ ,.i'\f.,. 
('U1El1'VW1 i'l1i.JW1~~) r\lj,i E N'li.J ............. : ..... :··············~················ 

.,.. • ... ... . • ... ... · <marn11 i.iNl'Ufl) 
~mu1~Mtni.roa~m-mua1'-"11fl'l 'l.'l'1$.~'I. : . NEERING . . ..... 
" . • . . f ' CONSULT ANTS CO.,L TO. ~.U"MtytYl'l/f.l~TI 

'l. '\ C:-1'\,, 11' .. ... .. "' " "' .. .. .. ., ~ .... 
., ..- \j .... - 0 1 · \J'S'dVI I.Cl \J ii l.W WU"L'Ua~~ f'lil\tllal.L9\Ufl "1f1fl 
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71.1'1 •••. .-- ·····~········---··-····-· 

-12-



,-
i 
i 

-,_ 

' -~ 

I 
\ 

i ·• 1;· 
r---- -4%_200 __ 1:! __ 44<1_._:fi---'i-lk ·:_ill__~JO_t! 446:500_1:! 44()()()1.!'~_t! 446700_1:! 446l«Xl_ t: 44691.0_t: 

~ I :1 .: ; ~, · _·-:-.--=----~-=----_-;_,-~'""--=--------=--:---=--"--'---_-=----_-:-_-_;;_ _______ -=----=--=-;;..._-=----_-_-_--:-__ ::._-

~ ,-
7. 

7. 

446200 _I! 4'6300 _,. . 4464!XJ _I! "'46SOO _I! 446liODO..:. Ii: 446 700_1! -446¥00 _I! 

1-----------------------------"·~· ----~--------------------------------------------------------1 · .. ~ 

• -

D -

. .. 
~nmei 

~W'IW~fJ1~ 

~Lidi&mtl:I 10 11. 

~Ln\Jmmtlatintl'U 

•• • YILm.lflfNIL~ 

-0 --
"' • 

N 

* 
LLU1ii'tiUJ 

if.uYhJi'tJl.fl~tl 
.. 

fi. i..l.l l u a· JlHJ 111t1 

1.1 {~~)tltl\J~'U • • ~LlM:J.:I 

. . 

"1: ~t1Mv1n~flt1.m11*1Lmm.:"ilMJ"'a-rWl'lml'ru.nn,,,hJ 
L~8tJ'1H?WJ'fflJrieirf·N 11<» min. 5. ?1lJ.Lf'J.f'Jmlii'lt'rriv (2554 

i\l.:iv11LU'Uffi-;i~'Uvtlu-d'NtJ~ 7-10 
. "' l 

. . _ · j,I .. . .. !/106 
' J w-srH'il1Vl\M1J1.-•• ·-····-· ,\ · 

a~ti111 .................. ..................... . T........... ....... "'.-'\ ~ c .!. 
(U1EJ1'VIV1 ri111w1.:i!1) ~ a E N·... . U'\iJ ........ ~~~-~~~~ .. -~-~~-~;· .. ············ 
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