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d .., • f 

'llilLO\Jlil1elfJ1..jU1 

-
D 
D 

* 

i;'uITTfl'H01'i 
A1?lil'lllil'l¼Q!11ilililof~.,tl1Uil'fi~'l11el 
Lffu~aiium10\4ilm'lJ&1\htmuuci . ~ 

-wuihJ-.n:muti&1·mi.l,Hti'·HL~o 
~U~A1'1JOi.l'it l11U\J&l'l'li1..jLAO..j 

,l • -
, lilYl'l1101'i')t l\Jel 

tia s MP trn..ilt11.;Jo11 (0640921 1933618) f... 'ifil(il'l1~lGILL":i,lilUflt L°rieJU 
,hL"H:i'.le1,11t1!11":irniJ-st fo'1fll'm-ic;i1uiim'l1ile1 (0640932, 1933983) St.1 'IJel\JlLl.hl.:Jiht 'l11'\.l'U(il":i (0640692E, 1933457 ) 

'H1otj,i1 Yl1'36i'1unfllilt l'U!:lelfl (0642223, 1933628) St.2 'U1Wfl'llt}"ft0atifo i-ulitfl•H01'il11~i1U;if1&1t 'l'U&10 

-umrnrnn11utie1"110.a (0641718, 1932619) ('H~il 1 tl'1utio'l1rN) (0640376E, 1933486N) 

'j"Uii 3-1 tUlGl~'i>GIOl'j')'i)')GlfHlUl1ff~~U1GIH03.f • • 
Ml 11\'Cl t~'I\IIKONMhl'ff 'ONSUI.TANT ·o,, 1,'l'D. 3-2 



l'Plt1vi1m1~l'n,r1'P'li'U1J~!1W ~m'P111'il~l~i''I.Jf-H'lm ~'V1'1.J vf-:.i,,rn'PI 3 mnu flt) ('iU~ 3- l) 
"' 

l. tl'1m1'l:lg1'lm-i'11'it1-:.il'U~im-:.inn~1'U'¥ifl'lll~1'Ulllm~t1~ 100 llJ\ll'i (11tj~ 9 tl'1'UDV'Vlv-:.i) 

.,. .., .., "' • • lf "' 'l" IIJ.I 9J "" .., . I ·vm'P'I 0640376 \ll~1'Umlf1, 1933456 mm, vt1m-:.i'illf1l'l'U'Vl 1m-:.inn rn'Vll-:.i'P'll'U'Vlfl'lll ~1'U\llf1 u1~mw 263 
"' 

2. h:.iilt1'U'VlV-:.i11ff'U'll'U1'Vltll ('Wfl'PI 0642026 \ll ~1'UVVn, 1932487 miiv) VQlh-:.i'illnl'U~ 

lf1Hf1111U'V11,:J~l'U'¥lfl'\ll~1'Utltlnl~tl,:JM U'i~lJlW l f11'1llJ\ll 'i 

3. tl'1'Urll~'U ('Wfl'PI 0642484 \ll ~1'Utltlf1 , 1934422 l'\1'UV) vtjlt1,:J'illf1,'U~lm-:.inniu 
g,J ,Cl QI d ~ ... I .c::i. ; 

'V11,:J'P'll'U'Vlfl'\ll~1'UVVf11Ut1-:.im'Uti unmw 1.25 n 1€lllJ\ll'i 

3.1.2 fHlfl11"111il1vlrlWfll'VHllfllff1inn·m10u1 
'I 

'illf1f-1€lf11'i\ll'i1'il1'PlfJWflll'ltllf11fl'i'U'I.Jfi tllf11fl' ~l'U1'U 3 ff mil 1rlv1'U~ l-4 llJ'l:lltl'U 2568 ii 
f-1€lf111\ll11'il1'PI i'Wim1-:.i~ 3-1 11€1~11t1-:.i1'Uf-!€lf11'i11m1~ll'lmnr1f-!'U1n~ 2 

' 
Vll'H:J'n 3-1 Hi.'lfll':im1\"11vlflf.lUlT\IHllfllfl1'1-fl.J';j'lfJlfllfl1u1~a1-mJ'l:lltJU 2568 . 

q V 

iftn U 111 'n'll 'Jv'I 

g) 9 g) d ,!/ "' ', g) 
I. 'IJl'\.Jll'l:lt:]11f1'1lfltJ,:Jl'l'U'Vl 1f11,:Jf11'i 'Vll,:J'P1l'U 

.c::i, QI ,.:::1 g,J 

'Vlfl'\ll~1U\llf1'i~tl~ 100 llJ\ll'i ('112,J'Vl 9 'IJl'U 

11ti'Vlt1-:.i) 

2. i Hl~tl'U'VltJ,:Jllff'U'lJ'U1'Vltll 

g,J % .c::i, 

3. 'IJl'Uf.)l'P)'U 

f.Hlf)1111l'n'll111l 
V q V 

'JU't'llll'n'll'Jvl 
TSP 24 hr (mg/m3

) PM-10 24 hr (mg/m3
) 

1-2/04/68 0.170 0.059 

2-3/04/68 0.183 0.064 

3-4/04/68 0.195 0.079 

1-2/04/68 0.183 0.067 

2-3/04/68 0.169 0.058 

3-4/04/68 0.194 0.074 

1-2/04/68 0.165 0.058 

2-3/04/68 0. 179 0.062 

3-4/04/68 0.188 0.076 

0.330 0.120 

..; 
rim 'IJ~'l:i'Vl llJ~-:.i l~'U i 1rn'U1J!m1 fltJWlf€1ll'Vl'Ulll°' ~1n'P'I , 2568 

lJWl 1 j l'U fJWflll'ltJ 1mfli'U m 1 t11 mfl t 'P'I t1v1' 1 i u u 1 ~ mflflW ~ m mm 1~-:.i111'Pl~tJlJllll -:.i'Jf1; 

.., d 

U'IJ'IJ'Vl 24 l'l .fl. 2547 

MI NING ENVIRONM ENT CONSULTA NT CO., LTD. 3-3 MM_B: BOA TONGS! LA/2025/APR/CHA PTER3 .DOC 



v;Jn tinna4ffo1 d1n'v1 

3.1.3 irnJ~tlfll1~l'l1'tl1~flWfll'VrnlflU11U'lJ'l1f.llfllff!~el'U!ll'HlfJU 2568 q q 

'il 1fHHH1l'Hl'J1'il1~tJWf11'VHl1fnfl'itJm'J1.Jlf)lfl'iu'li1.:i1'U~ 1-4 llJ'lflf.JlJ 2568 '01'U1'U 3 1.Hll'W 

I 'J/ G) 9.1.c:t ,l di 'J/ ~ QI ,d 'J) I .ct I I 

Vl'IJ11 'IJ1'1-J'j1'J,Jtj'j lfHHflf.J,:J'VllJ'Vl m,:imrn1,:i~11-J'Vlfl''fl~1'1-J'flf1'j ~f.J~ 100 l:IJm ('11l,j'Vl 9 'IJ1lJ'IJO'VltM) :IJfll TSP 0~ 

iu'li1,:i 0.170 - 0.195 mg/m
3 

ll'fl~"ftl PM-10 OQiu'li1,:i 0.059 - 0.079 mg/m
3

, h,:i11r.JlJ'VlO,:JllffmitJ1'Vlr.J1 "ftl 

TSP oflu'li1,:i 0.169 - 0.194 mg/m
3 

m,~"l'i1 PM-10 oflu'li1,:i 0.058 - 0.074 mg/m
3 

1m~ u1ud1~u "l'i1 TSP 

OQiu'li1,:i 0.165 - 0.188 mg/m
3 

llt'l~"ft1 PM-10 OQiu'li1,:i 0.058 - 0.076 mg/m
3 

~,:J"ft10Qi1-JlflWcyJ:1J1mJllJ~ 

f11'11lJ~ 1rlm.l 1 ~rn fll 'j 'fl ';j 1'il1~~ 1 ;i U!lli r.J'IJ!vir.J'I.Jf)'IJ!nW cy]:IJ1'fl'j11lJfJ W.f11Vl01fl1fl'ilJ'IJ'j'j f.Jlfllfl' 1 ~u'Vf 1 llu 'fll:IJ 

U'j~fl1fl'flW~m'j:1Jfl1'j~,:J!!1~,ro:u1111,:i'Jf1~ 'il'l.J'IJ~ 24 Vl.fl' . 2547 ~f11'11lJ~ft11'il~f.J 24 '171 i:u,:i TSP 11-iinu 0.33 

mg/m3 
llf1~ PM-10 1JJ1n'U 0.12 mg/m3 (~mnmrn7flf-l'U1f1~ 3) 'YJflfftll'W~l11f)l'j'fl'j'J'iJ1~ 11~od1.:i1'j~'fl1:IJ 

SI_ I SI - I "' - .9/ ., SIIIJ SI I I ., "' 

~u 'J~ f10'I.Jfl1'J 'il ~'flO,:Ju [)'IJ'fl'fl 7:IJ:IJ1'Plrn7'l"uo,:inu1m~11n 1'1JJ:-1f1m~'Vl'IJ~llJfJWf1Tyj07fl1fl'Oem1m .:im~ m Ofll'J 

!~ :IJ:IJlmfll'j ,ir"u'j~ff'Vlll f11Vl:IJ1f1~lJ l'lflJ f)l 'j I~ :IJ fn HHU 'J erJ 1 iu m ~'IJ1lJ f)l 'j'IJ~ do f.J'HlJ f11lJ!~'I.Jf10,:J!l'.i 

,d ~ 'J) I I ~ A' d d 'J/ 
11r1~mrn ~virnmlfftJ'Vl7,:J'IJlJff ,:im mu iu m nwviu 'Vl 1 fl Hfll'J 11lu 'PllJ 

3.1.4 'tnU~ilfll"i!'LI'ltJrniiuufl11~11'll1~r1wft1'ne>1fl1ff 1uu11t11fl1ff 
q q 

I 

1 I .c:1 I di _Of V 

U 'ti 1~11~ l'U lJ l'll'U f1~1J'tl'tl'UU 
q 

'il 7f1f-lf1fl1'j 'fl 'j 1'il1~tJW .n 1vio1mfl'iu m 'J u1 mfl'iu'li1,:i~ HllJ:IJl'il'U i:i ,:iu'iJ~uu (l~ou1:1J'J,J1r.JlJ 2568) 

,~l11fl1'j'fl'j1'iJ1~lli:IJ1W~lJf1~00.:J'Vf,:J'l1:IJ~ (TSP) llf1~lli:IJ1W~lJf1~00.:J'IJlJ1~~1f111 10 1:umou (PM-10) 

'01lJ1lJ 3 fftll'W ,~!If) u111wu'1ml'J,Jt] 'Jifl~lfif.J,:J'lJ~ifl'j,:Jfl1 'j 'Vl7,:J~llJ'Ylfl''fl~1lJ'flf1'j~f.J~ 100 l:IJ'fl'j ('11~~ 9 

UllJ'UO'VltM) u111wh,:ii1r.JlJ'VlO,:JllfflJ'1i'1-J1'Vlr.Jl llf1~'1.J111wu1ud1~1-J ('fl,:J'fl7'j7,:J~ 3-2 1m~iu~ 3-2) i~r.J'Vl'IJ11 

'Vlflflf ,:i1m~vf ,:i 2 'fi'lfu~l'i1m'J'fl'J1'il1~ "l'i1odiumw cti'm'flH7lJflW.f11Vl01fl1fl'ium'l" u1mfl' i~u'Vf 11 U'fll:IJ 
q ~ ~ q 

Un fl1 fl'flW~mrnfl1'J~.:Jll1~~0:IJll11,:J'lf7~ 'il'l.J'IJ~ 24 Vl.fl'. 2547 VJf1ff(ll'W~l11fl1'j'fl'j'J'iJ1~ ~.:Jllff~,:ii1fr~1-J11 

'Vll,:J ~U'j ~flO'I.Jfll'j ,~UQ'llil'fl1:IJ:IJ1'Plrn1'J ~ ,~f11'11lJ~ HoV7,:J!fl7,:Jfll~ l~O 1liiir1n~f-lf1f1'j~'Vl'IJ~0'11':IJ'lflJ~llJ 

fJWf11VlO 1 fllfl' ll'fl~;o,:iug llill~ :IJ!~ :IJ 'fl 1:IJ~'Vl1,:J'IJ1 '!J 'Vl~lli f1'J,J 1~ ,:JU 1~~0 :U l ~, ,rflllllJ~'U 1:U 111~ 1 i mY1,:i;u 

!~O!~lJ f)l 'j 'fl~lli:IJ1W ~lJ~'il~!n~~lJ iu OlJlfl'fl i iri.fou~-ey~ ~,:J'Vl7,:J'IJ1'!J'Vl~llif1'J,J1~ ,:JU 1~~0:U ll'fl~'Vll,:J 

1 m ,:i fll'j 'il~l11 fll 'j ~ ~'fl 1 :uu1,'j ~ 1,:i f-l'fl fll'j 'fl 'j 1'il1~tJ w f11Vl01 mfl'i lJII~ 'fl~(]~ fll'fl ,j llfl~f-l'fl m ~'Vl'IJ f) 'IJ'11':IJ'lflJ i fl~lfi f.J,:J 

SI d i .,i _9/ ., !:'1/J I 1/J - I '1 SI "' ., 'l SI d 'l ., SI d 
:IJ1f1lJOf.J!Vlf.J,:J ~ !VlO'il~'l11'Vl1,:JUO.:Jf1lJut'l~!l f1 l'IJ'flO lU 1'111fl~f-l'flm~'Vl'I.Jf1'1.J'1f:U'lflJ 1f1'fllflf.J,:J !'U'J~~'IJ'UOf.l'VliJ"~ 

MINING ENVIRONMENT CO SUL TANT CO., LTD. 3-4 MM_ B: BOA TONGSILA/2025/A PR/CHAPTERJ.DOC 



vinH~ 3-2 utY~.:im11mt1u1nt11JNilfll'ivtn1:r1~flWft1Vrn1mfl1uunmmfl1u-ti1.:i~i:humi1uo.:iifilil1JU . . 

3 3 

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

., "' ., 
1'U'YIVl'i1il1~ 

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

27-30/05/67 0.140 - 0.156 0.142 - 0.165 0.152 - 0.167 0.047 - 0.052 0.049 - 0.060 

15-18/ I0/67 0.217 - 0.264 0.174 - 0.198 0.191 - 0.197 0.098 - 0.106 0.072 - 0.089 

1-4/04/68 0.170 - 0.195 0.169 - 0.194 0.165 - 0.188 0.059 - 0.079 0.058 - 0.074 

mm9rn 0.330 0.120 

nm u1:JY1 1h.Jti.:i ,iuiirnimlu'l'l fl'e)l!9f"11'Yll!\?1 ~lt1~ '2568 

mvi19rn: mmilUrJtumvimfllrr'1umn11fllrri~a-rl'1i,J 'l.1'.i~fllffr1w~mrnfll'.i~.:i111~~m..111li.:i'Jf1~ mYu~ 24 vi.rr. 2547 
~ ,, ' ' 

J. 1Ullt1111~ : St. I 1J111W'Ull!'.i11l~'.i'1fl~lfitl.:J~Uviim.:ifll'.i~ll!'¥1ff~~11-!\?ln'.i~tl~ I 00 l1lm ('H~'Vi 9 'UlU'UtJ'Yl tJ.:J) 

St. 2 

St3 

u1nw h.:iuauY1tJ.:i11ffu'liu1Y1c11 
~ 'j/ : ~ 

m nwrnum~u 

v;irn tinn1Nffa1 thflR 

St. 3 

0.053 - 0.065 

0.083 - 0.087 

0.058 - 0.076 

MINING ENV[RONMENT CONSUL TANT CO.,L TD. MM_B: BOATONGSrLN2025/APR/fABLE3-2.DOC 



0.33 
0.30 
0.27 
0.24 
0.21 
0.18 
0.15 
0.12 
0.09 
0.06 
0.03 
0.00 

Total Suspended Particulates (24 hr) 

mg/ml 
1J1A1jl\l = 0.330 mg/ml 

~ ··········· ···· ·· ·········································································· ········ ·········································································································· ·· ·· ······· ······················· 

0.156 
10.140 

27-30 'rl .fl. 67 

I 0.264 

0.217 

15-18 A.fl. 67 

0.195 

! 0.170 

1·4 lil.V. 68 

J'U~ 3-2 fl'il'Wl1ntltJl'ntJUNt'lfl11Vl11il1"fJWill'Vitnfllfl1tnJ'i'itllfllfl 

.. V , ".e( A dt II ~ u ,d ,, ' 
1J111WUTU'il'llt)1 flt'llfltl~'Vi'Ufl lfl'i~fl11"1\!'rlflVl:::1'1-!flfl'i:::tJ::: 100 13.JVl'i ('tUJYI 9 1Jl'l-!1Jt)fltH) 

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

mg/ml 

.. 

.. .. 

. 
, , cl , 4 _., u 

'U,S1~'t1Nl'l-!illil'l-!fl~uilillJ'I-! 

PM-10 (24 hr) 

"1fl!J1U = 0.120 mg/m3 

0.106 

! 0.098 
0.079 

0.052 I 
t 0.059 

0.047 

7 

27-30 'rl .fl. 67 15-1 8 A.fl. 67 1-4 lil .V. 68 

J'U~ 3-2 (Atl) fl'il'WlmtJ1Jl'ntJ1JNt'lfll'ifl'i1il1AfJWillfit)lfllfl1um1tntnfl 

.. V , ii~ A ~~ ,., ~ u ,.J II I 

U111fl.11Jl'l-!1Ult)1 flfllfltJ~'Vi'Ufllfl'i~fll'i"l'UflflVl:::11-!Vlfl'i:::tJ::: 100 lilfl'i ('tUJfl 9 1Jl'l-!1JtlfltH) 

MINING ENVIRONMENT CONSULTANT CO .• LTD. 3-6 \IM_B: BOATONGSILA/2025/APR/FlGUREJ-2.DOC 



v11i11 iiono4i/n1 ti1ri~ 

Total Suspended Particulates (24 hr) 

mg/ml 
1J1~lf1U = 0.330 mg/ml . . ............................................................................................................................................................................................................................................ . 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 

mg/ml 

0.130 ~ 

0.165 

! 0.142 

27-30 '1.tl. 67 15-18 ~.fl. 67 

0.194 
1

o.169 

1-4 llJ.V. 68 

JU~ 3·2 (fltl) 01l'nl'U1tJlJliit11.JNflfll'j~'j1fl1AfJtufllvttlltnfl1U1.J111'.llfllfl 

' Q 4i" .ef, U ~ , t • f ,ict ,.'f CV 

1.J1l1tu11,U'itJU'fltl-3llffU'UU1'fll'.ll U'IJ1-3'flN1Ui.llflUCl-3ufl~1.JU 

1J1911J1U - 0.120 mg/m3 

0.120 ~ ................................. ............................ ..... ................................................................................ .... ..... ........... .................................................................... . 
0.110 
0.100 
0.090 
0.080 
O.o?O 
0.060 
0.050 
0.040 
0.030 
0.020 
0.010 
0.000 

0.089 

ton 0.074 
0.060 ! ! 0.058 
0.049 

I 

27-30 Vt.fl . 67 15-18 ~.fl. 67 1-4 lll.V. 68 

J'U~ 3·2 {fltl) 01l'nl'U1t.11.Jlfit11.JNflfl11~11fl1AfJtufllvttlltnfl1U1.J111'.llfllfl 

u1nwl1-311auntl-3UffU'VU1'fll'.ll 1u~1-3~N1umfluo-3iffl~1Ju 

I 

MINING ENVIRONMENT CONSUL TANT CO .• L TO. 3.7 \,IM_B: BOATONGSILA/2025/APR/FIGUREJ-2.DOC 



mg/ml 

0.33 
0.30 .. 
0.27 
0.24 
0.21 . 
0.18 
0.15 
0.12 
0.09 
0.06 .. 
0,03 
0.00 

mg/ml 

0.130 
0.120 
0.110 
0.100 
0.090 
0.080 
0.070 
0.060 
0.050 
0.040 
0.030 
0.020 1-

0.010 1-

0.000 

Total Suspended Particulates (24 hr) 

lJl1111Jl'U = 0.330 mg/m3 

0.167 
10.152 

27-30 'l'UI. 67 

. 0.197 
0.191 

15-18111.ft. 67 

0.188 

t 165 

1-4 llJ.V. 68 

JU~ 3-2 (~O) n·nvhmt1miit11.JHflfll1Vl11\11flfJW.tllvtOlfllflh,u1·m1mft 

.. ' 
~ " 0 Q , ' .cl ' 4 -" u 1.J111WlJ1UtllVIU U'V1~YIH1UiJl\1U(l.:lu\1~1.JU 

0.065 

! 
0.053 

27-30 'l'l.ft. 67 

PM-10 (24 hr) 

lJ1'11J1'U - 0.1 20 mg/m3 

0.087 

~ .083 

15-18 '1 .ft. 67 

.. ' 

I 

Q 9/ o .ct, , f ,Cl f 4 ... 'f CV 

1.J111W1.J1Ut11VIU U'lr1~YIH1UiJl\1UtHu\1~1.JU 

0.076 

I 
0.058 

1-4 llJ.V. 68 

I 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-8 ~ _B: BOATONGSILA/2025/APR/FIGUR.E3·2.DOC 



3.2 

3.2.1 

QJ ~ .,,. 

fll1\il11'\l1~rl1U.1!11Utl~'Ylfl'YIHtli.l 

0 .,,. 

fll'l~l!lfWfll'l 

o QJ V ~ 01 d .::i. 

l'l 1 fll'j \Pl 'j 1'11~~ 1Ulfl 'j fM\Pl 'j 1'11~fl 11:iJI 'j 1U'1~l'lfll'11.:I '1 :IJ 

m 1m111m~'Ylfll'17.:1'1:IJU~1'1'17fl1ml~l'Jttl'Ut17'jlfJoi11m ,i1ntl'ml1r11~!;mi~'l'l11tlum-1uf1i1'1:1J (Wind Rose) 
'" 

1>1 1m~1J'U'lltl.:I 1 uvhifa (The Beaufort Scale of Winds) fl1'j~~i.:i1flit1.:i1~m1:1J1111m~'Ylfll'17.:1'1:IJ ~tl.:lff .:1'17f1 
'" 

i ., 1 .c:t i ~ 9J • d , \I] t .c::t ~ gJ .et Q.I gJ t , 
l'l'W~'W 6.0- 1 o.o t:IJ\Pl'j ~l'J~~l'l1>1.:J1flrn.:i1>1t1.:it1Q1m1 fo.:i t:1J:1Jff~ll~nff'j1.:imt1mflff~.:irn 1m~1>1t1.:i1>1.:i1'W'ln.:i 

1u1m~11'111~ l'J1 nu nu fll 'j 1>1 'j 1,1 i'~rJtu fl 1V1m ml'11 um 'j m mfl 1~t11 ;1ilu-u' t1 :y mf 1.:ifl ~u ff~.:ifl 11mfo-wu n 
'lltJ.:Ji:•rnfl1Hn1'11~ 1~l'J'l'll fl1'j\,l'j1,J'J~ ,i1'U1'U 1 m:nu fttl h.:i11l'J'Ul'ltl.:IUff'U'lJ'U1l'll'J1 ('Vin~ 0642026 

.., ,=I ' ' J .;1 IIJ. i gJ "" .., d 9 gJ .I ""1 1>1n'Ut1t1f1, 1932487 lll'Utl) tJQl11.:1'11f1l'l'Ul'l flH nn rnl'17.:1~7'Ul'lfll>l~1'Utltlf11~l'J.:J 11>1 u'j ~:I.Jltu I f1 "1:IJ\Pl'j 

cill~ 3-1) 

3.2.2 
QJ 

Ntlfll'l\il11'\l1~ 

fl1'j\Pl'j1,J1~fl11:IJl111m ~'Yi fll'11.:1'1:IJ ,i1'UTU I ffmu vi;un h.:iCTl'J'Ul'ltl.:IUff'U'lJ'U1l'll'J1 imh.:i 

nmt~l'J1f11Jfll'j1>1n,11~rJtuflll'lt17ml'11um'jl'J7fl11'1 'j~'l111~1u~ 1-4 t:IJ 'lfll'J'U 2568 iii;-mmrn'j1,11~uff~.:i iu 

\Pl 7'j 7.:J~ 3-3 i.:i'jll~ 3-3 1m~'jll'J.:i1ui;mm'j\Pl'j1,11~1umflN'W1f1~ 2 
'" 

'1'1 7fl1 'j\Pln,i1~m1:1J1111m~'Yifll'l1.:i'1:1J 31u~t11~t1.:i 1mh.:ii'u~ 1-4 t:IJ'lfll'J'W 2568 l'lu11ri1u 

1my-w~:IJ1'1 7f1'Ylfll>l~1'Utltlf1 (E) 1~l'Jiim1m111'W'lh.:i 0.4-3 .6 m/s U'1~'Ylfl1>1~1u1>1mtl'J.:Jlll'Ut1t1t1'U!Ul'l7.:J'Y11'1 

lll'Utl (NNW) 1~l'Jiimrn1111mh.:i 0.4-1.8 mis fi~1tlu!t1l'J'1~ 16.67 'lltl.:J'lf1.:1~'1'17fl1'j\Pl'j1'11~'1ui;y'~ri1u~ 

I Q.I d g/ 

ll'11f1'U U'1~:IJ'1:1Jff.:imt1l'J'1~ 30.56 
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villn tleno.:1ff01 i>1n'A 

. 
q ~ " ~ 

fll'H3'YI 3-3 ~H1fll':ivl':i1il1vlfl1Ull':i1Ui:lt'Ylf1'YINtUJ . 
I ._, ct 

':it'tt11-31'U'YI 1-4 1mrnrn 2568 

u'k1ru h:i i~t1unei.:111tY'lt'UU 1nm 

' 'll'J~ l'li:11 1-2 U.J1fltlU 2568 2-3 lil'llltlU 2568 3-4 nJ'llltlU 2568 

m-:iilr~ " " " .,. fl'JUJl'n .,. mrn1n .,. mum-:i 
'Ylfl'YIN 'Ylfl'YIN 'Ylfl'YIH 

(mm11uin) 
.,. ,. 

(mm11uin) (lilvll/'JUl'YI) 

15 .00-16.00 w 0.4 NNW 0.9 NNW 0.9 

16.00-17.00 SW 0.4 NNW 0.9 NNW 1.3 

17.00-18.00 SW 0.4 NNW 0.9 NNW 0.9 

18.00-19.00 - ('ll.Jff-3'\J N 0.4 NNW 0.9 

19.00-20.00 - ('ll.Jff-:J'\J - ('ll.Jff-3'\J - ('ll.Jff-!l'\J 

20.00-2 1.00 - ('ll.Jff-!l'\J - ('ll.Jff-!l'\J - ('ll.Jff-:J '\J 

21.00-22.00 - ('ll.Jff-3'\J - ('ll.Jff-3'\J - ('ll.Jff-3 '\J 

22.00-23.00 SW 0.9 E 0.4 - ('ll.Jff-3 '\J 

23.00-00.00 E 2.7 SSE 0.4 - ('ll.Jff-3'\J 

00.00-01.00 ESE 2.2 SSE 0.4 - ('ll.Jff-3'\J 

01.00-02.00 - ('ll.Jff-3'\J SSE 0.4 SE 0.4 

02.00-03.00 ESE 0.9 - ('ll.Jff-3'\J - i'll.lff-3 '\J 

03.00-04.00 E 2.2 - i'll.lff-3'\J - i'll.lff-3'\J 

04.00-05 .00 E 3. 1 SE 0.9 - '1l.lff-3U 

05 .00-06.00 E 2.7 ESE 0.9 - ('ll.Jff-3'\J 

06.00-07.00 ESE 1.8 ESE 1.3 - i'll.lff-3 '\J 

07 .00-08.00 E 1.8 E 1.3 - i'll.lff-3'\J 

08 .00-09.00 ESE 1.3 E 1.8 SSE 0.4 

09.00-10.00 E 1.3 E 1.8 SSE 0.4 

10.00-11.00 E 1.3 SE 0.9 SE 0.9 

11.00-12.00 E 1.3 s 0.9 s 0.9 

12.00-13.00 WNW 0.9 WNW 0.9 WNW 0.9 

13.00-14.00 SW 0.9 NNW 0.9 NNW 0.9 

14.00-15 .00 NNW 0.9 NNW 1.3 NNW 1.3 
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1111111 V81184ffil1 fl lflR 

' d ' CV Q Q 

m·nn1 3-3 (~6) fH1fll'jffj ,.HJ1vlfl1ll.J!'nUil:::TIHTIHi:U.J 

' .., ,. 
1:::'tt1H1UTI 1-4 ll.J'lflf.JU 2568 

fl1 U JI ; -rn ii 1uo11eiiu~m1ii1haii (%) 

hu1uuno~111Twuu1nu1 

0.4-3.6 mis 

Tift'l'IHD'-1 

N J,39 

NNE 0,00 

NE 0,00 

ENE 0,00 

E 16,67 

ESE 8,33 

SE 5,56 

SSE 6.94 

s 2.78 

SSW 0.00 

SW 5.56 

WSW 0.00 

w I,39 

WNW 4,17 

NW 0.00 

NNW 16.67 

·n:11 69.44 

Dil ff~ 'U (<0.4 mis) 30.56 
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__ _ __ _Jsour~ 

1111111 UfJ'18~ff01 fflf)II 

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: 30.56% 

JU~ 3-3 utt~s111Niuls1ihnn:un.1 n1m1\Jlnil1~1::'t'l11s11u~ 1-4 11.J1:1u1u 2568 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-12 MM_B: BOATONGSILA/2025/APR/CHAPTER3.DOC 



3.3 

3.3.1 0 "" 

fl11~1!'UlH11''i 

U1'hl'YI 1:IJ~~ l~'W11'Hl'Ul"''U'\11 fl'0'UCJi"U'Yl'Ut ,i7f)~ l'l1f1119l'n'il1~1~i1JlfffJ~l'il~f.J 24 i'11m 

(Leq. 24 hr) u"~1~i1J1fff.J~\)'~ey~ (Lmax) l~'Ul1"1 3 1'U~tll~tl~ 'lmh~~iim1~11um7'W911:IJUf1~"-ltl~ 

1m~f111 1rlt11'U~ 1-4 l:IJ1flf.J'U 2568 1~v'li'tfliti~lJtl Integrating Sound Level Meter ACO 62361~f.Jl'l7f111 

9111'il1~ i'W u111w~fl1~11'il~ 1~f rnmm~'YIU'il7ntffv~i~ 1i1'U1'U 3 mnil ~ -:url'W~~1~v1n'W~9111'il1~fJWflWl 

t11mtr'l'Wm1mmfl fiti <i~1u~ 3-1) 
"' 

St. 1 

St. 2 

St. 3 

,, ' ' lj) G) j/d. .<:!i d1 lj) ~ aJ t d 9) I 

mm7'J,JQ1 1nmfl f.l~'Yl'W'YI m ~mrn1~~ 7'W'Ylfl91~1'W9lm~v~ 1 oo W911 (Ml.J'YI 91J1'W1Jtl'Yltl~) 

11 ~il f.J'U'Yltl~Utl'U'U'U 1'Ylf.J1 
gJ ~ -C!o 

m 'Wm~ 'W 

3.3.2 

'il7mrnf1719l'n'il1~1 ~i1J1fff.l~m~f.l 24 i'11:IJ~ (Leq. 24 hr) 1m~1~irnfff.l~\)'~ey~ (Lmax) t~'U 

11"1 3 1'U~tll~tl~ 1i1'W1'U 3 tYtll'U 1rlt11'U~ 1-4 l:IJ'J,Jlf.J'U 2568 ii~M1191'n'il1~ i'W91111~~ 3-4 l1"~11f.J~1'U~" 

f11 11lfl11~11'l'Wfl1fl ~'U1f1~ 2 

I. 

2. 

3. 

I .. 

' ct Q.I v-=:IG) ,<!I mnn, 3-4 ~Hlfll"i\ll"i1tl1Yl"i~Yl1Jlfffj~ !'U1J"i"itllfllfl 'U!Yltl'UlJ.J\flfJ'U 2568 

., .. ... .... ' 'j~y'11Jli;Yfj.,'j [IYICU!Utl(ltl) I ., ., .. ., 
i;Y[ll'U't1 Vl"i1 tl1YI 1'U't1\ll"i1tl1YI 

Leq. 24 hr Lmax 

~ 'l ~d ~ d1 ~ 1J1'W17'J,JQ1 nmm1~'Yl'W'YI m~nwvrn~1'U 1-2/04/68 56.7 92.9 
g) .:::- QI Id. 

~1'U'Ylfl91 ~1'UM1~f.J ~ 100 l:IJ911 (l'll.J'YI 9 2-3/04/68 56.9 93 .2 
~ I 

1J1'U1Jtl'Yltl~) 3-4/04/68 57.1 93.5 

h ~!l f.J'U 'Yltl~Uii''U'IJ'U 1'YlfJ1 1-2/04/68 55.9 90.8 

2-3/04/68 56.1 91.1 

3-4/04/68 56.4 91.5 
lj) : ,,:::\ 

1-2/04/68 55.5 90.4 m 'Wm~ 'W 

2-3/04/68 55.7 90.6 

3-4/04/68 56.0 90.9 

mm! rn 70 115 

nm U1'hl'YI 1:IJ~~ l~'W111tl'Ul"''U'\11 fltJWJi"U'Yl'Ut ,i1n~, 2568 

:IJ1911f1'W1~irnfff.J~ 1~m·h 1u U1~f11flflW ~mrnm1~~u1~ti'ti:1Jll'\1~'Jfl~ ~']ju~ 15 'Yl .fl. 2540 
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vftrn tlat1e.:Jffo1 ~ 1n'v1 

3.3.3 LYJth•mflT.J~11il1~,~~ui;u~1ui~hn .. m.n,nuu 2568 

,nm,rnfl1'J\91'J1'il1~'J~irnti't1.:im~t1 24 'lh hM (Leq. 24 hr) 111;1~1~irnti't1.:iey.:iey~ (Lmax) 1ilu 
QJ I J_ O d t g/ g/d A d g/ Q QJ 

111:ll 3 1'U\91tll'Utl.:J 'il1'U1'U 3 fl't11'U 'l"flJ11 1J1'U'J11J~'J'lfrnlfil'J.:J'\"l'U'Vl ifl'J.:Jf11'J'V11.:J~1'U'Vlfl'\91~1'U\91f1'J~l'J~ 100 IJJ\91'J 

('ntj~ 9 'Ul'UUtl'Vltl.:J) lJfil Leq. 24 hr t!Q'l'U'Jh.:i 56.7 - 57. 1 1~c'forn(rn) 111:l~lJfil Lmax t1Q'l'U'Jh.:i 92.9 - 93.5 

1~9111J1:l(ltl) , iHITl'J'U'Vltl.:Jllff'Ui'U1'Vll'J1 lJfil Leq. 24 hr t1Q'l'U'Jh.:i 55.9 - 56.4 1~9111J1:l(ltl) 111:l~lJfil Lmax t!Q 

i'U'lh.:i 90.8 - 91.5 1~9111J1:l(ltl) 111:l~'Ul'Urll~'U lJfil Leq. 24 hr t1Qi'U'lh.:i 55.5 - 56.0 1~9111J1:l(ltl) 111:l~lJfil 

Lmax ml'lw1h.:i 90.4 - 90.9 1~9111J1:l(ltl) ~.:JlJfilt1V'l'U1m1n1JJ1\91'Ji1'U'J~i'I.Hfll'J.:J i~t1-v1'11u \911JJU'J~fl1fl' 
~ ~ ., 

flW ~fl'J'jJJfl1'j~.:Jll1~ti't1JJUlf.:J'lfl~ mfu~ 15 VI.fl'. 2540 (illfl~'U1fl~ 3) ~f11'11'U~itt'fi1'J~i1Jlfll'J.:Jm~l'J 24 '!T1 im 

(Leq. 24 hr) 1Jfi11lhiinu 701~9$11JJ;l (m) 111:l ~fil'J ~i'I.Hfll'J.:Jff.:Jff~ (Lmax) 11.iinu 115 1~9111J1:l(ltl) 111:l~lJfiltlV 
~ . ~ 

'l umw ~ m \91 'J jl'U r11u fl JJ 1 ~i rn ti'ti.:i 111;1 ~r111 JJ rl'u ff~ 1 vi t1'U 'il 1 nm 1 l'i1 m i'.it1 .:i i1 u \917 JJ u 1~ mrrm ~'V1 11-:i 

'V11'\"ll'Jlfl'J1i'j'JJJ'lfl~lm~~.:i111 ~ti'mJ U'J~ fl1fl"J1'lffl'il'il1lJIUf11J1 1'U~ 29 1i'U11f1JJ 2548 vin1'11'U~fi1'J~iu 

lfll'J.:J'illflfll'j il.iu~1m~Vtll'J'H'Ui'Wm1J 24 '!T1 iJJ.:i ~t1.:i11.i1n'U 70 1~9111J1:l(ltl) 111:l~fil'J~i'I.Hfll'J.:Jey.:iey~ (Lmax) 

11.iinu 115 1~911u1;1(rn) 'l'Jflffmu~'Vi1m1\9111 'il 1~ 

I 

- I':! "" ,,. <V <V "" G\ ' "" ' ~ _.., <V 
3.3.4 !1J'itl'U!'t1tl'Uf-mfll'i~~~n,~11il1~,~~'U!'tltl~&U'ti1~'Ylf-..11Uitlill!tH1Jil'lJ'UU 

'il7mrnfl1'J\91'J1'il1~ 'J~i'I.Hftl'J.:Jm~l'J 24 '!T1 im (Leq. 24 hr) 111:l~'J~~'I.Hfll'l.:Jey.:iey~ (Lmax) 1ilu 

nm 3 1u~m~t1.:i'lw1h.:i~~1um'iluo.:iu'iJ~U'U (1~t1'U1JJ1J1t1u 2568) l'i1mrn11'ili~i1u1u 3 mni1 111ui 

"" j) 'l g; ,::t ~ di g; Q QJ ,d V I Q 

m11w1J1m11J~1 nmr1t1.:J'l"l'U'Vl m.:imrn1.:i~1'UV1fl'\91~1'U\91fl'J~l'J~ 1 oo IJJ\911 ('11l.J'Vl 9 1J1'U1Jt1'Vlt1.:J) mnw 
'JJ I I 'JJ 'JJ I 

h.:i11t1'U'Vltl.:Jllff'Ui'U1'Vll'Jl 1m~u111wu1url1~'U (\91111.:J'vi 3-5 1m~iuvi 3-4) '\"11J11 'l'Jflfll.:Jll1:l~l1.:J 2 ~'lf'Wvi'Vi1 

mrn 11'il1~iifi 1t1d'l umw ~ JJl\91 'J ;r 1m~irnti't1.:i i ~ti-vi' 11 u \91 lJJU 1 ~ mrrr1 w~ m rn m1 ~ .:i111~ ti't1 JJ1111 .:J'lfl~ 
~ ., 

U'UU~ 15 vrn. 2540 (mfi~'U1f)~ 3) ~f11'11'U~ 1,rfi l 'J~~1Jlftt1.:Jm~t1 24 '!T1 im (Leq. 24 hr) 1Jfi1M11.i1n'U 70 1~9$ 

11J1:l (!ti) 111:l ~fil'J ~~'I.Hftl'J.:Jey.:iey~ (Lmax) 1l.i1n'U 115 1~~11J1:l(ltl) 111:l~lJfi1t!Q'l'UlflW~JJ1\91'Jj1'Uf111JfJJJ'J~iu 
d. C:,, ,::!:f, o,::!:f,Q 

!ff l'J.:JI m~mlJJff'U ff~l'Vl tl'U 'illflfll'J'Vl 11'11 JJtJ.:J'l1 'U \911JJu1~mrrm~m1.:iV1f V1t11 m 1i'J 1 JJ 'lf1~1m~~ .:i111~ti't1JJ 

u1 ~mrr11'!fn'il'illlJIUf11J1 iu~ 29 iu11r1JJ 2548 ~n1'11'W~fi11~irnti't1.:i'il1nm1 il.iu~1m ~avt1-nuiumu 24 

i'1im ~t1.:iil.i1n'U 701~9$11J1:l(ltl) ll1:l~fil'J~iudrt1.:iey.:iey~ (Lmax) il.i1n'U 11 51~9111J1:l(ltl) 'l'Jflfftll'U~'11fl1'j 

\91'J1'il1~ ~.:iuff~.:i 'l tt'1 M'U 11 n'il m1JJm1~1ru u.:i1'U'Ut1.:i i r11 .:i m 1 i ui1.:i~~1um il.iri .:im1 m~V1ul1um1JJi.:i 
" .. 

1~irnti't1.:i~t1u111W'1Jll'lf'U 'lnti'1~t1.:i~uvi i m .:im111~vd1.:i 'l~ 
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v1Wn Uenoffla1 thflA 

Vll";il~~ 3-5 nrfomnt11Jf.lt'lfll";ig}\>IY!ll1Vl";i1il1\>l";i~~1Jlih.1~1u'li1~~~humuuo~il'uiJ'U'U 

., .,. "' 
";i~\>IUltYtJ~ [l\>ICUl1Jt'l(ltl)] 

' Leq. 24 hr ., .,. ., 
1'UYIVl";i1il1YI 

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

27-30/05/67 56.2 - 56.6 55.4 - 55.9 55.1 - 55.6 92.4 - 93 .0 

15-18/10/67 56.4 - 56.8 55.6 - 56.1 55.3 - 55.8 92.6 - 93 .2 

1-4/04/68 56.7 - 57.1 55.9 - 56.4 55.5 - 56.0 92.9 - 93.5 

lllVl";i;}l'U 70 

~m 1J11i'YI tl.lii~ 1fl'WlTn1uiJY1-n11 r1t1wi''1t1'Yl'Wi i1n~ , 2568 

:f mm,\\'rn : m\ol1,r1m~irnti-v~ 1~vl'1'11u u1~mffr1ru~mrnm1~~111~~t1l.lmh'lf1~ utl'tJ~ 15 Yi.ff. 2540 u, ,1 ., 

11'1~ lJ 1\91 J il'Url 11.Jrlm ~i'I.Jlfll'.J~ll'1~rl11l.Ji'W ff~l'Yltl'U 111 fl fl1 J vhm i'.it1~'tt'U 'Pl 1:IJ1.h ~fllff m ~'YIJ 1~ ., . 
'Yll'Yil'.Jlflnnrn'!f1~1m~~~111~~t1l.l u1~mff11'!fn11111~11Jmfl i'W~ 291l'W17rll.l 2548 

'ttllltll'ttllJ : St. 1 

St. 2 

St. 3 

Q <jJ 9 j/ .c:S ,l .d1 <jJ ~ Q,I ,,d <jJ ' 

mnru 'IJl'WHlltJ1 1nmm1~'Yi'W'YI m ~mn11~~7'W'Ylff'Pl~1'W'Plm~v~ 1 oo ll.l'Pl1 (l1lJ'YI 9 'I.Jl'W'I.Jtl'Yltl~) 

'IJ1 nru 1 H~ l'.J'U'Yltl~llff'U'U'U 1'Yltll 

Q <jJ : Q 

m 11 ru 'IJ1 'Wm~ 'W 

MINING EN VIRONM ENT CONSULTA NT CO .• L TD. 

Lmax 

St. 2 St. 3 

90.3 - 91.0 90.0 - 90.5 

90.5 - 91.2 90.2 - 90.7 

90.8 - 91.5 90.4 - 90.9 

115 

MM_ B: BOA TONGSILA/2025/APR/f ABLEJ-5.DOC 



dB(A) Leq. 24 hr 

70.0 
65.0 
60.0 

.......................................................... ................. .............. .... ........ .... .... ........ .................. .......... .. 1J1~1J 1'U.= .. 70 dB(A)············································ 

55.0 1--

50.0 -
45.0 ... 
40.0 1--

35.0 -
30.0 ... 
25.0 1--

20.0 ... 
15.0 1--

lO.O -
5.0 
0.0 

56.6 
& 56.2 

27-30 fl .fl . 67 15-18 ,t .fl . 67 

' 

1 1.1 
56.7 

1-4 llJ .U. 68 

I t I I 

• ,.. ..I • f':! .. u u "' .. U ', u I "'I 
JuYI 3-4 nnnl1J'Ul1.JIYIU1.JNflfll'f\ll'f1il1vl'f::vJ1.Jli.TtJ.:JliH'ltJ 24 ,111i.i.:i 3 1U\lltll'I-U>.:J 

120.0 
110.0 

dB(A) 

l00.0 -
90.0 -
80.0 1--

70.0 1--

60.0 1--

50.0 
40.0 
30.0 
20.0 
10.0 
0.0 

.. ,, , 'l! .. .; .... ,, .. ., 
1.J111W1.J1U1Ul{J'f nalfltJ.:J'YtU YI I fl'Hfll'fYIHvllU Ylft\ll::1U\ll01::tJ:: 100 li.l\ll'f 

('t'I~~ 9 Ul'U'Ut)flt)-3) 1w1h.:i~r-hui.11tluti.:iifo12uu 

. 93.0 
92.4 

27-30 fl .fl. 67 

Lmax 

. 93.2 
92.6 

15-1811.fl. 67 

1J1~1f1tl = 115 dB(A) 

-93.5 
IS<J2.9 

1-4 llJ .U. 68 

' ' _I.ct, • ... I _ ti! .- u u .c& u , 4 
JuYI 3-4 (\lltl) 011nlu'ftJ1.JIYIU1.JNflfll1\ll'f1tl1vl'f::v11.Jli.TtJ.:Jg.:iqv131U\lltll'Utl.:J 

... ,, , ,, .. .; .... ,, .. ., 
1.J111W1.J1U'flti{l1 OfllfltJ.:J'YtUYl!fl1-3011YIHv11UYlft\ll::1U\llO'f::tJ:: 100 li.l\ll1 

('t'I~~ 9 Ul'U'Ut)flt)-3) 1u,i1-3~f-11ui.11;:iuti.:iif 912uu 

11mt11'11PJ : 1J191'5J71.Jm'Uf>Jm:::irn~v~ 1~11i1 hi 911l.lth:::mfffltu:::mrnm'5~ ~,n~n't:il.111 tt~'l11~ 

'11'1J'U~ 15 VI .ff. 2540 
QI d. ~ a o .a. ,Q .. I 

un:::l.1791'5J1\Jfl1'Uf>Jl.1'5:::~rnfftJ~1m:::m1mY1.Jff:::n11t:i1.J~1flfl1 '5 V111'11l.lt:i~'l1\J 917l.lu'5 :::mflm ::: 'Vl n ~ 

'Vli'V1111m1i'5rn'l11~11n:::~~,n~~t)l.lU'5 :::mff'57'11n~~,'4''Umfl 11.J~ 29 1ltJ11fll.l 2548 
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70.0 
65.0 
60.0 
55.0 
50.0 
45.0 
40.0 
35.0 
30.0 
25.0 -
20.0 
15.0 
10.0 
5.0 
0.0 

dB(A) Leq. 24 hr 

····· ·· ·············· ········· ··· ····························································-························· ······ ····················· lJ1~1Jl'W. = .. 70 dB(A)············································ 

55.9 
A 55.4 

27-30 l'Ul. 67 

A56.l 
55.6 

15-18 fl.fl. 67 

1 6.4 
55.9 

1·411J.V. 68 

1 t , I 

. I .. I •• I . I':! .. ., ., .. .. ., .. ., I ... 
Jufl 3-4 (VIV) fl11Til1J'UJ'UlfltJ'UNflfl11\il11il1vl1::vl'UlfftJ,:jliHUJ 24 ,n,,H 3 1-UVIVl'\.lfl.:J 

u111w l 1.:i11u-uY1v.:i11a-u 'll"U 1fltll 1 -u,i1.:i~r-h-ui11;:i-u~.:iifo~u-u 

dB(A) Lmax 

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

., .. 

. 91.0 
90.3 

. 91.2 
90.5 

lJl~SJ l'W = 115 dB(A) 

-91.5 
-90.8 

27-30 l'f.fl. 67 15- 18 fl .fl. 67 1·4 llJ .V. 68 

' ' ... 1c1. ' ,..1 _f':!: .c:1 u u .c:1. u r 4 
Jufl 3-4 (VIV) fl1lnlu1tJ'UlfltJ'UNflfl11\il11il1vl1::vl'UlfftJ.:J\}'.:Jl[vl 3 1-Ulilt>l'Ut>.:J 

' 4. ~.ct UA. ,fc:lf ..... GJU 
'U111W 11.:Jl1tJ'U flV.:Jllff'U ,t'U1fltll WV1.:Jf1Nl'Uill il'Ufl.:Ju il~'U'U 

'1'UUV1 15 Vi.ff. 2540 

11i1::1Jw1111ur11'Uf.Jm::irnn-v-:i11i1::m11J~"1-Jimvivu1J1mmvi11'Vliiti-:itt'I-J ~11J1.h::mf'fm::'Vl-a1-:i 

'Vll'Viti1mnn1J'!f19i1m::J~111flJvmh::mf'fHlfn1J1Jl'4l'Ufl'lfl iu~ 29 1iu11r11J 2548 

I 
I 
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dB(A) Leq. 24 hr 

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

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

55.6 
A 55 .1 

27-30 'N.fl. 67 

. 55.8 
55.3 

15-18 91.fl. 67 

Jr6.0 
55.5 

1-4 LlJ.O. 68 

JU~ 3-4 (~tl) m1~n1'1rm1iiuuNa01111111t11~,::~'Ulnt1.:i111~u 24t1liJ.:i31ugjt1,rtt1.:i 

u1rnuu1uJ,~,.. 1u,h.:i~rhullltlUO.:l'U;J~1JU 

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 

. 90.5 
90.0 

27-30 VUl. 67 

. 90.7 
90.2 

15-18 91.fl. 67 

lJ1'11J1'U = 115 dB(A) 

.,.90.9 
"-'90.4 

1·411J.O. 68 

J'U~ 3-4 (~tl) fl11~11ntJ'UliitJ'UNflfll1\ll11tl1~1::~'Ulfftl.:I\J.:liJ"~ 31Ugjtllrttl.:i 

u1rnuu1uJ,~u 1u~1.:i~N1UllliJUO.:l'Utl~1JU 

't'liJlfJl't111J : m~'.iJ1ummp.1'.i ::irnffv.:i hwJ11 tl ~11Jtl'.i::fllflfltu::mrnm'.i~.:iu1~if m.1u11.:i'l11~ 

u,j''lJ'fi 15 'V'l.fY. 2540 

m1::1J1~'.iJl1-Jfl'ltJfJlJ'.i::irnffv•mii::T1112.Jitui,-:avlvu'11nmnilmi'iv.:ii1u ~nmh::m,rm::m1.:i 

'l'li''Yiv1m1n2.J'lf1~uii:: ~s11rnni
1

vlJtl'.i::mrr11'11n'1'111'1tlfl1ll 1iJ~ 29 iu11T1lJ 2548 
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3.4 

3.4.1 

' V V <!i 
fll'ifl'i1111~U'i ,:,ti;Y'l,! i;Y~!'Ylelt! 

0 "" fll'J~l!t!t! fll1 

1Jlli'Vl 1:u~-:i l~'U'11rnimh-1'1'1 fltJ'Uci'1U'Vl'U\91 ,i1n~ 'l'i7fl1'Hl'n\l1~ll';j-:JJ'Uff::; l'YltJ'U'IJW::;~ijfl1';j 

1::;1u~'tttl'1mi'.iv-:i'IJtJ-:J im-:im'.i i~u'li1r1iv-:ii'.iv\?n1,11~m-:iJ'Uff::;1V1tJ'U (Seismometer) ~,.\'v Instantel Model 

MiniMate DS-077 ~ij~~m1:ummrn'IJtJ-:Jlfliv-:ii'.ivi'Wfl1Hl'.i1\l1~fi1m1:u111tJ'4fllfl (Peak Particle velocity) 

'1JtJ-:Jfl~'UJ'Uff::;1V1tJ'Ul~i-:i11~ 0.254 ii'1~1:1J~'.i /1 'U1'vi t'UlU fi1m1:ut (Frequency) vfl'W'lh-:i 1-100 1U~CJ1 

11'1::;U'tt~-:ifrn11-:i5~mmff (Microphone) f11'tt'U~~1 ::;i1J 140 1~9fl1J'1 (IW'1) i~u'l'i1mrn11,11~i'U1Jll1W~fll~ 

11,1~'1~frnmm~'Vl1J~1:um~1m1"1 ~rirn'U~ ,i1'U1'U 2 mnil fit) ci-:i1u~ 3-1) 
" 

l. 1Jll1W'Utl1JIIUMU';i::;'Vl1'U'U\?l';i ('Yin~ 0640692 ~::;1'Utltlfl, 1933457 milv) vtj111-:J\l l fl 

~~~'l'i1mn::;1u~ 1um-:ivift'~::;1'U~fll~t1-:iM U'.i ~lJlW 526 l:IJ~';j 
tQ, j/ j/d il .d j/ tQ, QJ ,d gJ I 

2. mnwrnm1'!:lg1'lnmr1t1-:i'l"l'U'Vl im-:imrn1-:i~1'U'Vlfl'~~1'U~fl ('ttl.J'Yl 9 1J1'U1JtJ'VltJ-:J) 

('Yin~ 0640376 ~~1'Utltlfl, 1933486 milv) tJf)l-11-:J\llfl~'U~ im-:Jfll';j lU'Y11-:J~1'U'Vlfl'~~1'U~fllUtl-:JM u1::;mw 
" 

6321:IJ~';j 

3.4.2 
QJ ~ t:!l 

f-Hl fll1fl11111~U1 ~i;Y'l,! r;Y~!'tHltl 

,11ni:--1'1mrn11,11~m-:ii'U'ff::;1V1tJ'U 1rlv1'U~ 2 1:1.J'l:JW'U 2568 ~-:i'l'i1mn~1u~Mtl'1mi'.iv-:i'l'U 
' ' ,, 

'lf1-:Jl1'11 17:00 'U1Wfl1 'l'i7fl1'.i~'.i1\l1~fl~mY'Uff::;1V1tJ'U 3 ll'U1 fit! ~1:IJll'U1'V11W-:J (Transverse) U'U1i-:i 

(Vertical) U'1::;U'U1(!11 (Longitudinal) i-:J\911'.il-:J~ 3-6 U'1~'.i1tl-:J1'Ui:--1'1fl1'.i11m7~tt'l'Ui11fli:--l'U1fl~ 2 

' _. V V <!i <!i 

3.4.3 i;l'lUf-Hlfll'Jfl11111~U'j~i;l''l,!i;l'~!'Yle)'l,!!~e)'l,!nJ1fll'J'l,! 2568 

mnm1~n,11~m-:iJ'U'ff::;1viv'U,11nmn~1u~Mtl'1mi'.io-:i'IJ-eN im-:im1 1rlo1'U~ 4 l:IJ'l:l7U'U 2568 (i-:i 

~1'.il-:J~ 3-6) ~-:J'V11-:J im-:im1iiilimw1~m::;1u~U'.i::;:1J1W 81 n1'1flfWi-:J'M1~01-:J ,i1'U1'U 2 mnil ffllJlrn . 
~';i1\l1~fl~'UJ'U'ff::;l'YIV'Ul~l~tl-:J I mnil fit! 1Jl11W'IJtJ1JUU'1-:JU'.i~'V11'U'U~';i tJ~l11-:J\l1fl~~~'l'i1mn~1u~ '1u 

.. ~ d i gJ J. Q.I tQ, j/ i !1/d ~ d 
'V1 7-:J'Vlff~:::1'U~fll'iW-:J ~ u1 :::mw 526 1:u~1 1'Uo-:imni:--1'1m1~11,11~'1JtJ-:Jm11wrn'W'.il'!:JQ'.i fl'11r1u-:i'l"l'U'Vl 

im-:imrn1-:i~1'UV1ff~::;1'U~fl ('tt~~ 9 Ul'UUV'VlV-:J) 0~111-:i,nfl~'U~ 1 m-:im1 '1 uV11-:i~1U'Vlff~d''U~mut1-:i 'l~ 
d QJ J., d J. d d I gJ I 

U'.i::;lJlW 632 l:IJ~'.i m:::~1Jfl11:IJ'ffU'ff::;l'VlV'Ul:IJtlfl11:IJl'.i1V'4fllfl (Peak Particle Velocity) :IJfll'UtJUfl11 0.254 
I , I 'JI 

ii '1~1:1.J~'.i 11m'Vi ; -:i '1li mm1 t1m 1,iimr'qJqJlW fl~'U ff'U 'ff:::l'YltJ'U '1~ ;-:imm1t1ffl ui:--i'1 '1~i-:iil 

• 1J111W'lltJ1Jll'Utl..:J1.h~'t11U1JYl1 ~-:JtJ~111-:J\l1fl~~~ 'l'i1mn::;1u~ 1 U'V11-:J'Vlff~::;1'U~fll~U-:J M 

u1::;mw 526 l:IJ~'.i '1"11J11 mmrn1~fi1m1:1J111tJ'4fllfl\1'-:Jq~ (Peak Particle Velocity) l~otjimt'U1U11 
~ d I I QJ ~ .::::1, 0, ,::t I d d I ' QJ ,Q,,/ d' ' 

(Longitudinal) 'lf-:J:IJflll'Vl1fl1J 1.242 :IJ'1'11:1J~'.i /1'U1'Vl mm1:ut1 (Frequency) :1Jflll'V11fl1J 13 Hl'.i~'lf U'1~fllfl1'.i 

'Iii~ (Peak Displacement) ijfi11'1'i1n1J 0.01593 i'.J'1~1:IJ~'.i i~uijfi7m1m11tJ'4fllfl\1'-:Jq~m~t1i-:i 3 U'U1 (Peak 

Vector Sum) 1vi1n1J 1.34 ""'~l:IJ\9l';i /1'U1l1 1m::;m-:i5~tllfl1fl' (Air Pressure) ijfi11vi1n1J 121.0 l~CHl1J'1 (IW'1) 
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~ 
I 

N 
0 

.. .., 
i:l'm u .i n ii -.i .i 

1. 1J s 11w'llei1J11tl'1.:i1h~r1n.nj~1 

1tll1 2/04/2568 

,::. jl ~ jld .l ,d 
2.1J'H1Ul1Jltl'il'J,J~'i tf1'1trW<l'Yitl'Yl 

Im <lf11'i 'Yll./l~ ltlo/lff~~ 1tl ~ f1 

(lltjfi 9 Ul'\.!Uel'Ylel./l) 

itifi 2/04/2568 

.; 
mnri 

m-.iil!.i 

16.30 tl. 

:Jllfl'l§l'U 

16.30'\.I. 

:Jllfl'l§l'U 

ci V ;., ~ 1 "f 
~l'H.:JYI 3-6 llffYl..:JJ:H.lfll'i~'i1'il1YIU'i,Uf'lHJ:::!Yl0'U'UO..:J fl'i..:Jfll'ilYIO'Ullnflt.l'U 2568 

Frequency 

(Hz) 

12 

12 

Transverse 

Peak 

Particle 

Velocity 

(mm/sec) 

1.062 

15.1 

<0.254 

Peak 

!Displacement 

(mm) 

0.01652 

0.20 

Frequency 

(Hz) 

36 

36 

.., .., "' 
~r.,m1.i 1-.iil-.i.i m .:i i:l'U i:I'::: m t1 u 

Vertical 

Peak 

Particle 

Velocity 

(mm/sec) 

0.604 

45.2 

<0.254 

Peak 

Displacement 

(mm) 

0.00576 

0.20 

Frequency 

(Hz) 

13 

13 

"' mn u11'i'l'l l:JJ~.:J IV'UlTnnmr1.rv1 i'lOW!fi'lll'Vl'W~ ,hfi~, 2568 

m~'j ~1u mrn im1:::1viou ,11 nmn\' 1I ldjo .:iliu ~ 1mh::: mffm:::m 1.:i'Vl i' v-w1 m 1i'j rn'lf1~1m::: ~ .:iu 1~~0 :JJ Vi. ff. 2548 

Longitudinal 

Peak 

Particle 

Velocity 

(mm/sec) 

1.242 

16.3 

<0.254 

Peak 

IDisplacemenl 

(mm) 

0.01593 

0.20 

mm11u 

11 mm tt~ 
.:::). o Q.I cl 1 Q.I er.. ~ ~ d .::1 I :. 1 .at, .<=). I Q ,ct A \J] 
l'j:JJ'Vl7fll'j1J'\.,l'Vlflfll'j:::~um1mYmY:::l'VlO'Ul:J.Jfli'l1l:JJl'j1't"J~flli'l (Peak Particle Velocity, PPV) :J.Ji'll~.:JU~ 0.254 :J.Ji'li'IUJ~'j~'t"J1'Ul'l'l 'U'U 1tl . 

viil'n VBntHff01 ;i1ti"1 

Peak 

Vector 

Sum 

(mm/sec) 

1.34 

Air 

Pressure 

dB(L) 

121.0 
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vi~n tiono~ffrn 01llR 

1rl uil 1rn 1 mrn1 Hl n,i 1~ ti 7fl11:IJ t (Frequency) \1' ·HJ'~ ~ hi' ,i 1 f1 nl'Hl n '11~ t 'U u 'U 1 ei11 

(Longitudinal) ~ntiwvhti'IJ 13 1i{11'111tl1m eimviei1Jt11Jti1mmJ1'Ufl111Htmr~1vitJ'U,llf)f11'jvill'l1lltJ.:Jlt'U 

111:11tl1 ~mrrm~'Vln.:i'Vl f 'V-l ei1m 1i'.i'.i :1J'lf1~m,~i .:iu 1~ ~mJ tl1 ~ mm 1'!fn,1,111tmm:n 1'U ~ 29 'll'U 11fl :11 2548 

(fl1fll>l'U1f)~ 3) ~f11'\1'U~1irti7fl11lJt 13 1i{11'11 eJtJlJtirnti1m1:11111t1'4fllfl\1'.:JtJ'~,thJ1n'U 16.3 iiii~llJ~'j / 

imvi ll'1~f)1'j'IJ,l~ 11.hn'U 0.20 iiii~UJ~'j ll~t'U'lltlJ~~ti1m11u11u'Ufl1fl'tHff~~1l'J1'11~ ,~,i1.:i,17f)f)7'j'j~lU~ . " . 
ll1l'Ufl.f.:itl nti1rvhn1J l.242 lJ'1~1:1Jm /1'U1vi uii~tilf11'J'11'1~lvilt1'1J 0.01593 lJ'1~llJ1l'j i.:itl''U ,l~l~'U,~':11 

ti 1~~ 'j 1'11~, ~ 0.:Jfl .:inti ltl tji 'Wlf1tlJ CV1 mm jl'U fl 11:IJ it'U ff~ 1vi tJ'U '11 f) f)l'j '1'11!'11 iiu.:i 111mh ~ f)lfl'f)'j ~m 1.:i 

'Vlf'V-leJlf)'j1i'j'j:IJ'lfl~ll'cl ~i.:iu1~~t)lJ 'U'J ~ f)1ff'j1'lffl,J,J1'4l1Jf)'lfl 1'U~ 29 'll'U11fllJ 2548 i.:in~11 ri1'Uti1 
' ,, ' 

UH'tJ~tJ1f11rY (Air Pressure) vi11n,11~1~i.:in~11'1i'1.:i~'U iiti11vi1ti1J 121.0 l~;l'IJ'cl (UtJ'cl) 'U'U llltJ'\.!1:111 

im eimviei'IJ tim~i'IJ m1 'l'i'1mei'llu.:ifl ~'U 'cl:1J'tl~,11nm11 ~1ii~ ,11nm1:11i.:i'lltJ.:Jtffei.:i tl11n~11ti1~\91 '.i 1,11~ 1~ 

,i1 .:J,Jlf)f)l'j'j~!U~ 0.:Jfl,:jt) tji'Umtu evl~,l~ hlnu 1 irin~fl11lJlffeJ'\1W~tJi .:ill~ f)fff 1.:i ,~ "l 1m~a.:itil'Uti1~J1w:h 

ti1ff.:iff~ [140 l~;l'IJ'cl (Utl'cl)] ~ff1'Uf1f11'Jl'l11itJ.:JU1'\JtJ.:J'U'J~l'Vlrlff'\11;J'tJ!lJ1f11eJtJlJ1'1J1~ (fl1fll>l'U1f1~ 3) " . ., 

I I 

-• _I':;! .ct .., .., ~ 1 ' .ct ' <:!I 3.4.4 tYlUAlJ'Ul1J!'tlfJ1JfHlfll'j(,]'j11J1~rl11lJtfl,ltf~!'tle)l,I U'tf1-:Jl1Nlt!lJ11lt!O-:J 

ifo 'll "l,I 

,11n1>1'clm1~11,11~m1mr'Uff~1viu'U1'U'1h.:i~~h'Um,1'Uo.:i,l,i~,r'U (t~tJ'UtlJ'lfleJ'U 2568) 1i1'U1'U 2 

d "' .. .I .I ~ "" j/ ~ j/d J "''i' j/ .. ~ 
fftll'U flt! m t1tu'lltJ'IJUu'cl.:iu1~'Vll'U1J111 tm~m t1tu'IJ1'U'.il'l:ltj'.i 1f1'cl!M.:J'V-l'U'Vl Im .:imrn1.:i~1'UV1f1'11~1'U1lf1 

d d ~ 0 0., I d f Q 
(~111.:J'Vl 3-7) CJ/.:JllJtl'U1ltJ11>l'clf11'.i11'.i1'11~mm1:11t1 (Frequency) mm71Jl'J1tl'4.fllfl\1'.:Jtl'~ (Peak Particle Velocity) 

l!'cl~f)l'j'\),l~ (Peak Displacement) 1tl1meirnviei1Jt1'1Jlf1tlJCVllJ11l'Jjl'Ufl11lJJ'Uff~lvitJ'U,l1f)f11'jvi1l'l11itJ.:i 

~11Jtl1~mrrm~'Vl'J1.:i'Vlf 'V-lmm 1inlJ'!f7~tm~i .:iu1~~u:11 tl1 ~mrr11'!fn,1,11'4t1Jf1'1:l7 1'U~ 29 'll'U 17fllJ 2548 

w1J11 'VJf1fl.f .:i~1111,11~iiti1utj1 'Umru CVllJ1\91'.iJ 7'U ~ f11'11'U~ (mfl 1>1'U1n~ 3) 'VJ nffmu~1111,11~ ri1'Uti1uHi~ 

tl1f11rl (Air Pressure) ~1111'11~ ,~ 1rluii1:1111m eJ'I.Jl'vieJ1Jf)lJ'j~i1Jm'Jvi1'11eJ'lltl.:Jfl~'U'cllJ't)~,llf)f11'j'j~IU~,Jlf) 

m11Ji.:itffeJ,:j W1J11ti1~~'.i1'11~ i~,i1 .:J,Jlf)f)l'j'j~!U~ O.:Jfl.:Jt!Ql'Ulf)tlJ evl~,l~ 1:i.Jnu 1ir1n~fl111JlffeJ'\11eJ~tl 

i.:itJ~nfff1.:it~ "7 U'cl::O.:itiJ'Uti1~\Pi1n11til\1'.:JtJ'~ [140 l~;l'IJ'cl (Ut!'cl)] ~ff1'Uf1f11'Jl11l'.itJ.:JU1'\JtJ.:J'U'J~l'VlrY 

ff'11fjt11:1J1meiu1Jf'IJ1~ (rnnmrn1fl1>1'U1n~ 3) 'VJf1ffmu~\9111,11~1'!f'Ut1'U 
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~ 

~ 
N 

q V 

inll'UYl'i'Jil'JYI 

L 1J1 l1tll '1Jij1Jll1fo,11.h~'11l'U 

tl'~1 

~ ii (t 9,ld 

2. m nru mu Hl,l{P I mufw.:i 

.I "'1 " ~ 'Vi'U'l1 f1Hf17H17.:J~l'U'l1i'l 

~~1'U~f1 ('tt~'fi 6 'Ul'Utiij 

'\1ij.:J) 

4 q V 

IY16 'Uflfl nil 1 YI 

16 ~"17iUJ 2567 

lnfl'i§l'U 

2 1:U1fl0'U 2568 

mm§ rn 

16 ~"17fl:U 2567 

lllYl'i§l'U 

2 11JllWU 2568 

lnYl'i§l'U 

vll'H:.t~ 3-7 I ITTU'UI iiuur-rn fll'j vi 11il1YIU Hiim:::1 ntl'WUtl.:J 1 fl'j.:Jfll'l hnh.:i~flnnn m-io.:iifo~uu 

Frequency 

(Hz) 

30 

30 

12 

12 

V V 4 

NJ;lfll'iYl'i'Jil'JYlll'i·UT'UiT::lfl6'U 

Transverse Vertical 

Peak Peak 
Peak Peak 

Particle I . I Frequency I Particle I . I Frequency 
1D1splacemenq ID•splacement 

Velocity 

(mm/sec) 

0.474 

37.7 

l.062 

15.1 

<0.254 

<0.254 

(Hz) 
(mm) 

0.02148 20 

0.20 20 

0.01652 36 

0.20 36 

Velocity (Hz) 
(mm) 

(mm/sec) 

0.555 0.01708 24 

25.1 0.20 24 

0.604 0.00576 13 

45.2 0.20 13 

<0.254 

<0.254 

Longitudinal 

Peak 

Particle 

Velocity 

(mm/sec) 

0.491 

30.2 

1.242 

16.3 

<0.254 

<0.254 

"' nm ·1.ihi'Vl i:u~.:i &wi1rnt.11u't.1i flt1wic111V1m1 i111~, 2568 

Peak 

!Displacement 

(mm) 

0.02538 

0.20 

0.01593 

0.20 

tllvl'ljlU 

'tll.Jl UI 't'i vi . 
mfl1J11.m11:uimY:::1iit1t.1,i1nm1'Vi1mi'.lt1-rttt.1 f!1mh:::mrrm:::m1-rnfwa1m1i1rn'!f1~1m:::~.:i111mtt1:u rm. 2548 

1i:u'Vi1m1tl't.1iimii1:::ium1:ui1.HY:::llltlt.1trlt1mllJl11tl1'fllfl (Peak Particle Velocity, PPV) ijri1i.:i11~ 0.254 llclfllllfl1~tl1t.11li ~t.1iu 

v111n Vnnt1ffla1 d1flA 

Peak 

Vector 

Sum 

(mm/sec) 

0.974 

1.34 

Air 

Pressure 

dB(L) 

101.0 

121.0 
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vi1Jn VonB,1ffo1 01«~ 

3.5 

3.5.1 

"" cl : 
fl 111!fl11 ~ 'tt fl tlUl TVfW 1 

<l 

0 "" 

fll'i~l!'W'Wfll'i 

'I.J1'J,J'Vl 1ll~-:J l~'Ull'Hl'Ul~'U'Vl fltllJGlfoU'Vl'Ut ~ln~ Mli1mn~ui1mh-:iJ1~h~'U ~1'U1'U 3 m:nw 

fit) 1.) t) sump 'IJO-:J im-:i m 1 ('Yin~ 064092 1 111::;1'Utltlf), 1933618 1'11'Wtl) , rl7!'11:IJO-:Jm1il'J'W1h::; iti'lf'W'Vll-:J;l'U 

'Vlfl'll1'Wtl ('Vin~ 0640932 111::;1'Utltl f1 , 1933983 1'11'Wtl) m 1::;tt'1t1tjl'i1 'Vl1-:J;l'U'Vlfl'\11::;1'Utltlf) ('Vin~ 0642223 

111::;1'Utltl f) , 1933628 1'11'Wtl) m 1::;f)Wfl1'V1tl1 M~'U ~1'U1'U 1 fftllU fit) 1.)t)'I.J1~71:l-u'7'UUO'Vltl-:J ('Yin~ 0641718 

111::;imrnn, 1932619 1'11'WO) 1rlo1'U~ 4 ll.l'lfltl'U 2568 (nJ~ 3- 1) ~-:im11~rnm::;m111m1::;l1tl''U1;~111-u'Um1 
" 

\ll l l.ll.11\ll'J'i l 'U'IHM APHA-A WWA-WEF (Standard Methods for the Examination of Water and Wastewater ; 

21st 
edition, 2005) i-:iuff~-:i1il'Ull1111-:J~ 3-8 

' .. .c:t t::!tid c:I' v , t::!tid t::!ti d v v I o 

mnrn 3-8 um,1-:i1fim1m1.Jvi1am-:i 1Hm111m1:::tt m:,:::m11mni.Ym't'lmat11-:i'U1 

., "' ., 
vl'll'l-lflllVI 'nil 'Jvl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

" ., ' fllWl1JVl'JtlfJN 

" ., 1l1/J\Plf1 

" ., 1l'lll\P1f1 

" ., 1)')/J\,J f1 

" ., \11/J\PI f1 

" ., \11/J\PI f1 

" ., \11/J\PI f1 

" ., \11/J\PI f1 

" ., 1l'l/J\Plf1 

" ., 1)')/J\PI f1 

"" cl : 3.5.2 ~Hlfll'i1!fl'il~'ttf1Will'W'W 1 
<l 

., ., ' 
fllnfl'llHT.flll'lVl'JtlfJN 

- Electrometric 

,d 
U'l/W'U - Nephelometric 

, d 
U'lfW'W - Dried at I 03- 105 °C 

, d 
U'l/W'U - Dried at I 03-105 °C 

,d 
U'l/W'U - EDTA 

,d 
U'l/W'U - Turbidimetric 

l~lJ HCl 1ir pH<2 - Phenanthroline 

"' 9 " l\PllJ HN03 m pH<2 - AA-Direct 

"' 9 " l\PllJ HN03 rn pH<2 - AA-Direct 

"' 9 " l\PllJ HN03 rn pH<2 - AA-Hydride 

Q " ~ ~ ~ ~ v~ ~ 9 SJc.1 ~ di 
'il lf)f)l'j'Jlfl'jl:::11f)Wfll'Vl'U1J:-l1~'Ull1:l::;f)Wfll'Vl'U1 i111~'Urn nw !f11:llfl tl-:J'Vl'U'Vl 1m ,:jf)l'j ~1'U1'U 4 

..:::s ,tf;Q,'d d. ~ " ~QI d OQI 

fftll'U ll.ltl1'U'Vl 4 ll.11J l tl'U 2568 lJJ:,lj;jf)l'j\ll'j'J'i)'Jlfil'Jl::;mJWfll'Vl'Ul~-:J\11111-:J'Vl 3-9 1m::; 3-10 \llll.11:11~'1.J 1m::; 

'J' l tl-:J l 'UJ:-lflf)l'j1lm 1::;'11im11r1J:-l'U'Jf)~ 2 
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' .. 
~ Q d o Ct.~G) -=!t 

VI l'Hrt'l 3-9 f-1 i:, fll 'j VI ':i1 ii 1 lfl ·rn: 'tt fl tufll 'V'l '1-mn vi 'U 1 'UI vie> 'UI mnu 'U 2568 

pH 

Turb idity 

CV c:l.c:l q r! 
vi 'IIUYWI '.i 'Hn !fl -n:::: 'tt 

cv ~ d cv ' 
'JU'Yllfl1J\ll'Jtlfll>l 

Total Suspended Solids 

Total Hardness 

: NTU 

: mg/L 

: mg/L as CaCO3 

: mg/L SO4 Sulfate 

Total Iron : mg/L Fe 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

Arsenic : mg/L As 

St.I 

4/04/68 

8.0 

28 

24 

275 

99 

LO 

<0.01 

<0.003 

<0.0 1 

. 
.. 

.. ' 0 fHlfll'.i'Jlfl'.il~'ttflWiln!Ul 

St.2 

4/04/68 

8. 1 

50 

73 

10 

6.8 

1.6 

<0.01 

<0.003 

<0.0 1 

'IJ~'hl'Vl h 1~.:i 1~'\..I LTrntmj''\..I~ flti'Wi'111'Vl'W~ ,\'111~ , 2568 

St.3 

4/04/68 

8.0 

56 

66 

10 

2,6 

6.1 

<0,0 1 

<0.003 

<0.01 

5.0-9.0 

:::;o.os 

:::;o.oos 

:::;0.01 

'IU.Jll'Jl't'lllJ 

'J.Jl'Pl7il'Wf>Jt1!flwn11~1~'\..I (·1.h ~Lfl'Vl~ 3) ·1.h ~mrYr1ru~mrnm 7~;11n~~til!1111-l'l57~ ~'U'IJ~ 8 vrn. 2537 

St.I = 'U'el sump 'IJ tJ;J lf1H f11 7 

St.2 = i:\'111-1:i'.it1.:i1:Y11i17ruth ~ ltl'l5'W'Vll;!~l'Wvil'f1'11'Wtl 

g., qi O g/ ~ QJ 

St.3 = '111tl'.J'Vll 'Vll;!~l'W'Vli'f'Pl ~1'\..ltltlf1 

3.5.3 
Ct, o' ~ I 1 0 "' .I 1 ,/ 31 "' 'illf1f11)11fl71~'11fJWfll'Vl'\..11'1.JtJ sump 'IJtJ.,'j f1Hf11 7 , "171'111JtJ;JffllilJ Wll7 ~ 1.J'lf'\..l'Vll.:i~l'l,.,l'\111'( 

"' 31 • I o 
!'11'1,.,!tJ IW ~'l11f.11J'Vll 'Vll.:i~1u°VirY'Pl~1UtJtJf1 'Vl1J11 iifll pH , Lead , Cadmium Ut'l~ Arsenic vflumw~ 

"' 0 1Jl'Pllj1U'Vlf11'11U~ 1rlm.l11111ill vrn'Viv1Jt11J1J1'Pll jlUfJWfll'VlJ1ib~u (il l~ lfl'Vl~ 3) 'Pl111il1 ~mrY 

~ 9) I Q QJ d ::. dd O ,Q, o' 0 QI f 

r1w~mrnm1mu1~t'lt11J1111.:i'!f1'Pl U'IJ'IJ'Vl 8 TI.fl. 2537 'Vl.:i 3 fft11U'Vl'Vllf11 7'Plntrnm1~11 m11rnm Turbidity 

, Total Suspended Solids, Total Hardness, Sulfate 11'1~ Total Iron 111mi 7Uifo1:i.JM11111U~fllii' 
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m'iH~ 3-1 o fH1m1vi1-rn11m1::;'thuum'W~11~~u1u1~inmn:11m,1 2568 . 
~ 

Q ' • 

Q,I c:t ..:::ii d 
mlfll'l'Jlfl'ilt'YifltlUlll'l'l..ll lfllln§!l'I..I 

vl'll'l..l~'l'Jil'Jlfl'ilt'H 
' " ' 'IJ 0 mm am u 'IJ 6't'HH 

'. .. 
Ill tWYI fll 'Yi'l..lvl'YI 

QJ.etd QJ I 

'J'l..l'Yllfl'IJ~'J6tlH 4/04/68 

,, 
'J~i'I.J'Wl (m.) 

20.0 

5.0 

7.9 

0.13 

334 

23 0 

pH 7.0-8.5 6.5-9.2 

Turbidity : NTU 

: mg/L 

5 

600 

300 

200 

0.5 

20 

1,200 

500 

250 

1.0 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

: mg/Las SO4 Sulfate 17 

0.14 Total Iron : mg/L Fe 

' "" rn.n 

3.5.4 

·1.Ih1'Vl 'hrii-:i 1tu'1-:rrnu1~'U'l'l fleJ'Ucifo11'Vl'U1>1111t1~ , 2568 

1h~mffm~'Vl'J1-:J'Vli'w1.11mn'Jrn'lf1~11r1::;~ -:i111~i mJ 11 ei-:i n11-1u~1-nf nmrucvi'1rn ::;m~'Jf11';j 1u'Vl7-:J1'lf7f11'J 

ri11-1i"u m'Jil ei-:inu ~l'U ff11il'Jtu ft'lltm~ m '.iil ei-:inu 1 'Ul1 ei-:i~ -:i111~ie11J1 ~uvhJ w. ff. 255 1 
q 

~ ti ~ ' 3,1 ' 
,nmm ·11f1';il::;l1rJtl!i11'VfUlUtl1Jl~lrl1Jl'UUtl'Vltl-:J 'WU11 'Vlfli'lf'W~~'.i 1'il11fl11::;tti'jfiltl(J'l'U 

q "' 

1JW1 '.i 1ll'U flW 11 Tvnl 1m~1r1~ 'l ;u1 i11fl 
"' q 

~1 mh::; mr1m ::;-m 1-:i'Vlf w v1mn111J'lf1~1mdi -:i111~~t1" 11 ti-:i 

n11-1u ~1-1 rl' m nw Cl'ltm::;m~ 1 m 1 'l m11-:i1'!f1 m 1 rlrn f u mnfa-:i nu~1u mn 11 w 'ey'IJ11r1rnn ifo-:inu i u1it1-:i 

i-:i111~~tl1J1iluvh1 w.r1. 2551 c~wnmrn1f!N'U1n~ 3) ~i~nrnu~mwCl'ltltJ ir11Jey-:iey~ H 

3.5.5 
., ' 

_ ~ <:t ~ d o ~ I <:t I ,.-i _Of v 
fll'ihJ'J EJ'l.J!'t1EJ1Jf-Hlfll'i1!fl'H~'tt flWill'Yft...! 1 ! 1...1 'ti 1 ~'t1~ 11...! ii 1-01...! tN1J'\1'\11J1...! 

q q 

'illflNrlfll'.i~'.i1'il11fl'.il::;ttrJWfll'WJ11.i1~1~'UU711W'l.!tl sump '\Jtl-:J im-:im1, rl1mifo-:i 

mn11w1h::; iv'lfum-:i~1uvlmwut1 11r1::;ir1v~'Vi1 iu'li1-:i~~l'UlJl'il'U~-:Ju'il~'lJ'U (1m,nvu 2568) ~111-:i~ 3-11 , 

d , , '61 ti 
3- 12 11r1::; 3-13 1m::;JU'Vl 3-6, 3-7 11r1::; 3-8 'WU11 m pH , Lead, Cadmium 1m::; Arsenic tl~ 1'UlflWC¥1lJl~'.i!l'U 

~flll1'U~ 1rltiii1m1tffomvivunulJl~'.i! l'UrJWfll'WJ1ih~'U (U'.i::;l.fl'Vl~ 3) ~llJU'.i::;fllftflW::;fl'j'jlJfll'j 

~-:i111~~t11J11tt-:i'lf1~ 'il'IJU~ 8 w.ff. 2537 'tf-:i 3 ffmu~'Vi1mrn11'il11m1::;1-1 mh-:ii1~~11J wu11 11'l:lg1'lu 
., ' ,, 

vJuviilli~;1h::;itJ'lfU'illfllll1ft-:J'Wli-:inri11111?iu1::;nn'l~ ffl'\11Ufil Turbidity , Total Suspended Solids , 

Total Hardness , Sulfate 1m::; Total Iron lJl~'.i!l'UeJ-:JillMn111'U~filH 

'l u ri1u 'IJ ti-:i Nri m 1~11'il11fl 11::;1-1 fl wmwJ 1tltim~1 ri u1u uti'Vlti-:i i u'li1-:i~ ~l'UlJ 7 'il'U ~-:i 
q 

U'il~'IJ'U (llJ'l:lltJ'U 2568) ~111-:J~ 3-14 11r1::;1u~ 3-9 'WU11 'VJfli'lf'W~~'j1'il1tm1::;1-1ijftltJ~'l'UlflWCl'llJl~'j!l'U 

r.iwmwJ1m~1rl~i~u1 i.flf! ~11Ju1::;mr1m::;'Vl11-:i'Vli'wv1m n111J'lfl~11r1::;i-:i111~~mJ 1it1-:i n111u~ 

11rl' fllflW Cl'ltm::;m~ 'j fll 'j 1 u '1'11-:J1'lfl fll'j ffll1fufl11ilt1-:i t1'U~ l'U ft11il'.iW "J''Ul!rl::; fll 'jilti-:i t1'U i u1i t1-:ii-:i111~~tllJ 
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~I "' .ci .ci II) ii o o' II) ii • II) ~ , J .ci 
lu'U'V'l1J 'V'l.ll 2551 (~ltlf1ffl'H11flH'U1fl'Vl 3) Vl l~fl1'\1'U~lfltuCVltl'41":i.J\)'..:iey~ 11 tltll..:J l'rn'fll:IJ'V'l'IJ11 'J11Jtj'J,'U'V'mVl 

Wihut1m~1 mr l'U Utl'Vltl..:J 1'U fll 'j tJD!fifll'Yl 111'U rlrn f 1Jti 1~ :IJ'j11J t]'J ,'UJ'U~1J11nflti l~'U 1m~,t1J ltl..:J:I.Jl~:IJ 

.. ' 
"' - I':! "' "' d o I ) 1 I "' J ,,t _<If .., Vll'H-'IYI 3-11 IU'H.11JIYIU1.JfHlf1l'iVl'i1911fl'il~'t'ltJW.fll't'l'Ul1.Jtl sump '116..:J lfl'i..:Jfll'i 'U'lf1..:J't'Jf,fl'UlJUl..:JU9\l1.J'U 

v q a Q.,I ' 

'JU'rlltl'Uffltlf.lH 

'VH]llfllfll.J 2567 

~,rnn.J 2567 

!l.Jlllf.l'U 2568 

"' rim 

mvt'if l'U 

pH Turbidity Total Total Sulfate Total Iron Lead Cadmium Arsenic 

(NTU) Suspended Hardness (mg/L SO.J (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

7.8 

7.6 

8.0 

5.0-9.0 

132 

2.3 

28 

Solids 

(mg/L) 

69 

<5.0 

24 

158 

275 

275 

58 

130 

99 

1J11i'V11:1.1~..:i l~'U,1'Jtl 'Ullj''U'Vl fltlWJfoUVl'U~ ~lfl~ , 2568 

2.8 

0.12 

1.0 

<0.005 

0.006 

<0.01 

~ 0.05 

Cd) 

0.004 

<0.001 

<0.003 

~0.005 

0.009 

0.005 

<0.01 

~0.01 

m'fl"JJl'Uf,Jtum'V'lti1~1~u (D'J ~lfiVl~ 3) 1h~mfffltu~mrnm"J~..:iu1~i:rt1:1.1uM..:i'b'1~ ~tl'u~ 8 

'V'l.ff . 2537 

. .. 
q -~ e:::1 Cit, d o o ~ ... I ') d SI ..::::.. ~ 

Vll'iN't'l 3-12 IU'if.lUl't'lf.11.Jf.lllfll'i Vl'i1911fl'il~'t'iflW.fll't'l'U Hlll't'llJtl..:Jfflfil'iWU'i~ lf.l'lf'UYINvll'U't'lfll't'l'Utl 

Q.I .c:t c:f CV I 

'J'U'rlltl'Uffltlf.lH 

'VH]llfllfll.J 2567 

~'1lfll.J 2567 

!l.JllltJ'U 2568 

... 
nm 

mvt'ijl'U 

. 
1 I "' I ,,t _<If .., 

'U'ti1..:J't1Hl'UlJlfl..:JU9~1.J'U 

"' ' Ni.'lfll1vlnil'Jlfl11::'tt 

pH Turbidity Total Total Sulfate Total Iron Lead Cadmium Arsenic 

(NTU) Suspended Hardness (mg/L SO.J (mg/L Fe) (mg/L Pb) (mg/L (mg/L As) 

7.9 

7.7 

8. 1 

5.0-9.0 

67 

94 

50 

Solids 

(mg/L) 

43 

17 

73 

136 

<2 

41 

24 

6.8 

1J11i'V11:1.1~..:J l~'U,1'Jtl 'Ullj''U'Vl fltl'UCJf"11Vl'U~ ~1f1~, 2568 

1.4 

7.5 

1.6 

<0.005 

0.008 

<0.01 

~0.05 

Cd) 

0.002 

<0.001 

<0.003 

~0.005 

0.004 

<0.001 

<0.01 

~0.01 

m'fl"JJl'Uf,Jtum'V'lti1~1~'U (D"J ~1nvi~ 3) D'J~ fllfffltu ~mrnm"J~..:i111~~t1:1.1uM..:i'b'1~ ~tl'u~ 8 

'V'l.ff. 2537 
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0.., ..::t A' Q,.I ' 

"J'\.l'Yllfl'Ulll '.HlfJH 

'Viq'tl.rrnu.J 2567 

~,nmJ 2567 

ll.J'tllV'\.I 2568 

"1111':i§l'U 

.,; 
nm 

iJWl'ifll& 

v;irn vvnvJi/0 1 ti1ti'fl 

' , ' "' ' "' _... ., 
l&'tl 1..:t't1N l\UJ1tl..:11J 'il'il'I.Jl& 

q 

"" d Ni,'lfllllll'l"Jil "Jlfl ':11~'11 

pH Turbidity Total Total Sulfate Total Iron Lead Cadmium Arsenic 

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

7.6 

7.8 

8.0 

5.0-9.0 

63 

10 

56 

Solids 

(mg/L) 

41 

5.8 

66 

128 

175 

10 

40 

19 

2.6 

u1'11'1'1 l:U~-:J l~U 11rn,.mrin11 fltlU'lf'111'Vlml ~,n~ ' 2568 

1.2 

0.93 

6.1 

<0.005 

0.009 

<0.01 

~0.05 

Cd) 

0.001 

<0.001 

<0.003 

~0.005 

0.002 

<0.00 1 

<0.01 

~0.01 

m ~'j11UfJtufl1'Vlll1~1~u (1h~1fl'Vl~ 3) 1h~mflr1ru~mrnfll'j~-:J111~ii't1:u11,,i-:i'lf1~ ~uu ~ 8 

'Vl .fl.2537 

\lll'il..:t~ 3-14 1mt1'1.Jlfltl'I.JNllfll'i\ll'i1'il11fl'il:!::~flf.Ufll'ViJ11~~l&Utl'I.Jlvllll'Ull&lhrnt>..:t 

IV -=:i A' OJ f 

"J'\.l'Yllfl'Ulll"JtlfJH 

'Viq'tlfllfll.J 2567 

~'(llfll.J 2567 

ll.J'tllV'\.12568 

q 

,, .,;, "' if ., 
l&'tl1..:t'YINll&illfl..:t 'iliJ'Ul& 

... d 
NMlllll':i"Jil"Jlfl':11~'11 

pH Turbidity Total Dissolved Total Hardness Sulfate 

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

7.5 0.36 127 58 16 

7.6 0.04 388 330 23 

7.9 0.13 334 230 17 

7.0-8.5 5 600 300 200 

6.5-9.2 20 1,200 500 250 

QI .Q ~ 'j) J. 0 QI ,I 

'LJ 'j ~ fllflfl'j ~'Vl'j 1-:J'Vl'.i'VI en m 1i 'j 'j:IJ'lfl~11'1~ff-:Jll1~'1tl:U mN fl1'11U ~'11'1 fllfltu CVlll'1~ 

:U 1~ 'j fll'j 1 U '1'11-:J1'lf1 fll'.i ft1'11 f 'I.J fll'j if t1-:i nu ~1U ff11i1ltu "!'IJll'1~ fll'j if t1-:i nu 
1 J. ..=l ii ~I .:::::i. ,1 o d 

Ul'jtJ-:Jff-:Jll1~'1tl:UluU'Vl1J 'VI.fl . 255 1 (lfltuCVlfll'l1U~'V11'11:I.Jl~ff:U) 

QI .Q ~ 'j) J. 0 QI ,I 

'LJ'j ~ fllflfl'j ~'\'1 'j'J-:J'Vl'j'Vj tll m 1i '.i 'j:IJ'lfl~lrn~ ff-:1111~ '1tl :U I rn-:i fl1'11U~'l1'1 fllfltu CVlll'1 ~ 

:U 1 ~ 'j fll 'j i U '1'11-:J1'lf1 fll'j ft1'11 f 'I.J fll'j ifo-:i nU;lU ff11i1'j tu "!'IJll'1~ fll'j if t1-:i nu 
i di c\ 9/ :'1 "' <I 'I' 

Ul'HJ-:Jff-:Jll1~'1tl:IJIUU'Vl1J 'VI.fl. 2551 (lfltuCVltl'4 !'1:Ut!-:J"!~) 

Total lron 

(mg/L Fe) 

0.04 

<0.025 

0.14 

0.5 

1.0 
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9 

8 

7 

6 

5 

4 

3 

2 

l 

0 

NTU 
200 

160 

120 

80 

40 

0 

100 mg.IL 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.8 

snvi151u = s.o 

'l'Ul. 67 

132 

lUl. 67 

69 -

Yi.fl . 67 

v,11n lianaJiia1 e1n11 

pH 

7.6 8.0 

Ill .fl. 67 11J.V. 68 

Turbidity 

28 

2.3 

91.fl . 67 11J.V, 68 

Total Suspended Solids 

24 

-
<5,0 

r--, 

91 .tl . 67 11J .V. 68 

' .. ' • I.. . .I • I':! .. ... d • ' 'i , I .. I .. _., ., 
Jufl 3-6 fl11Til1J'UJ'Ulfltl'UUff~,:unun1f111i'111f111:::'t1fJW.fll'Vi'Ul'U6 sump 'IJ6-:J1f11-:Jfll1 U'V1-:JflNlU)Jlmui'l~'UU 
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uilin li1mo~no1 i1fiA 

mg/LCaCO3 

Total Hardness 

400 

360 

320 275 275 
280 

240 

200 158 

160 

120 

80 

40 

0 

'1'1.fl,67 l'l.fl. 67 IJUJ,68 

mg/LSO, Sulfate 
400 

350 

300 

250 

200 

150 130 

99 
100 

58 

50 

0 

fl.fl. 67 l'l.fl. 67 nui.68 

mg/LFe 

10 Total Iron 

8 

6 

4 
2.8 

-
2 1.0 

0.12 n 0 

fl.fl. 67 l'l.fl. 67 IJJ,IJ. 68 
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mg/L Pb 

0.06 

Lead 

tnmsm ~0.05 mg/L 

vill'n ila111Hno11htl'11 

QM ---------------------------------------------------------- -----------------· 

0.04 

O.o3 

0.02 

0.01 

0.00 

mg/L Cd 
0.006 

0.005 

0.004 

0.003 

0.002 

0.001 

0.000 

mg/LAs 
0.020 

O.oJ8 

0.016 

0.014 

0.012 

<0.005 

0.004 

fl .fl . 67 

0.009 

<0.01 
0.006 

fl.fl. 67 

Cadmium 

<0.003 

<0.001 

fl.fl. 67 IU.V. 68 

Arsenic 

,nm91u ~0.01 mg/L <0.01 

0.010 --- -- -------------------- ---------- -- -------------------------
0.008 

0.006 

0.004 

0.002 

0.000 

fl .fl. 67 

MINING ENVIRONMENT CONSUL TANT CO., LID. 

0.005 

fl .fl. 67 IU.V. 68 

. 
,J .cl I J 'fl 3-6 (Vlt>) 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

200 

160 

120 

80 

40 

0 

NTU 

mg/L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.9 
)Jlfl1§1'11 = 9.0 

)Jlfl1!11'11 = 5.0 

'IUl.67 

67 

l't.tl. 67 

43 

l't.tl.67 

pH 

7.7 8.1 

fl.fl . 67 llJ.U. 68 

Turbidity 

94 

50 

fl .fl. 67 11J .V. 68 

Total Suspended Solids 

73 

17 

fl.fl . 67 11J.U. 68 

tl .c:i ... f.:! .c1 ~ d : o 4 ti ~ d " .Qi ~ J fl 3-7 fl11~11J'H.11.JlflU1.JllffPl-:IN1'1fll'HJJ11;J11fl11:::'YlfJ\"\UllvtU11'111'11).J6-:lfflfi11t"U 1::: 1U'IIU'YIHPllUflftl'YIU6 

1u,i1-:i~fhuii1a-:ivu1uu 
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11,lin lior104ifa1 fi1n11 

Total Hardness 
mg/LCaCO3 

400 

360 

320 

280 

240 

200 

160 
136 

120 

80 

40 <2 10 

0 

'l'l .fl. 67 fl.fl.67 111,!J.68 

mg/LSO, Sulfate 
400 

350 

300 

250 

200 

150 

100 
41 

50 24 
6,8 

0 

'l'l,fl.67 fl.fl.67 m.!J.68 

mg/LFe 

10 Total Iron 

8 7.5 

6 

4 

2 1.4 1.6 

0 

'VI.fl . 67 fl .fl. 67 IU.!J.68 

.l<t I 
Jufl 3-7 (Vltl) 
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mg/L Pb 

0,06 

Lead 

1111111g1u ~0.05 mg/L 

u1iTn venn~ff01 41n11 

0~5 ------------------------------------- - --------------------------------------

0.04 

0.03 

0,02 

0,01 

0.00 

mg/LCd 
0.006 

0.005 

0.004 

0.003 

0.002 

0.001 

0.000 

mg/LAs 
0.020 

0.018 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

<0.005 

l'1.fl.67 

0.002 

l'Ul.67 

0.004 

Yi.fl . 67 

MJNING ENVIRONMENT CONSUL TANT CO., LTD. 

0.008 

Cadmium 

1J11111f1U ~0.005 mg/L 

<0.001 

91.fl. 67 

Arsenic 

1J11111f1U ~0.01 mg/L 

<0.001 

91.fl . 67 

' • I.. I 
JuYI 3-7 (VI!>) 

3-33 

<0.01 

111.11. 68 

<0.003 

llJ.V. 68 

<0.01 

lll.0. 68 
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9 

8 

7 

6 

5 

4 

3 

2 

0 

200 

160 

120 

80 

40 

0 

NTU 

mg/L 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

7.6 ~1911§1'11 = 9.0 

'IUl.67 

63 

W.tl. 67 

41 

-

W.tl .67 

u11Tn Ji11n11~ifo111111"11 

pH 

7.8 8.0 

~.tl. 67 111.IJ. 68 

Turbidity 

56 

10 

~.tl . 67 llJ.IJ. 68 

Total Suspended Solids 

66 

-

5.8 

r7 

~.tl. 67 llJ.IJ. 68 

~ -~ .el ~ d : 91 QI O 91 A Q.I JUfl 3-8 n11~1u1t11.J1fltJ1.Jllffvh1Na01-w111i111fl11:::'ttfJW.fll'V'l'Ml'tt1tJ '.Im Y11~v11uY1twi:::1ut>t>fl 

' , ' ... ' .oll ."I .., 'hl~1~flN1U~l~~tJil~1.JU 
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v,11n linnn~ilo1 41tf11 

mg/LCaCO3 

Total Hardness 

400 

360 

320 

280 

240 

200 175 

160 128 

120 

80 

40 10 

0 

'l'Ul.67 91.fl.67 liJ.IJ.68 

mg/Lso. Sulfate 
400 

350 

300 

250 

200 

150 

100 

40 
50 19 

2.6 

0 

'l'Ul,67 VI.fl. 67 liJ.11.68 

mg/LFe 

JO Total Iron 

8 

6.1 

6 

4 

2 1.2 0.93 

0 

'1'1.fl. 67 VI.fl. 67 lil.!J. 68 
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mg/L Pb 

0.06 

Lead 

1ll911flU ~0.05 mg/L 

11lii11 vene~n111 ti1ti11 

0.05 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - • 

0.04 

0.03 

0.02 

0.01 

0.00 

mg/LCd 
0.006 

0.005 

0.004 

0.003 

0.002 

0.001 

0.000 

mg/LAs 
0.020 

0.018 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

<0.005 

fl.fl. 67 

0.001 

VI.fl. 67 

0.002 

VI.fl . 67 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 

0.009 

91.fl.67 

Cadmium 

1ll91111U ~0.005 mg/L 

<0.001 

91.fl. 67 

Arsenic 

1ll91111U ~0.01 mg/L 

<0.001 

11.fl. 67 

,J .,; ' J 'YI 3-8 (fl6) 

3-36 

<0.01 

nu1.68 

<0.003 

111.V. 68 

<0.01 

111 .V. 68 
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viiin Vnn1Hffo1 ti1n'A 

pH 
SIUl1fl\1121 • 9.2 to 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

............. .... ................................. 1!1!11!).111'.!.';'.$~ ................................................................................................ 7:9' .......................... .. 

~ m1111rn''' • 7.0 ~ .....,:.._ 

ll1911fl'Mm • 6.5 

'11.11. 67 fl.fl . 67 lil.D. 68 

NTU 
lllfl1fl'M1" • 20 NTU 

Turbidity 
20 ...................................................................................................................................................................................................... .. 

18 

16 

14 

12 

10 

8 

6 

4 

2 • 

0 

1'1911fl'M111 • 5 NTU 

0.36 

'11.11. 67 

0.04 0.13 

fl.fl . 67 lil.H. 68 

i,1V119m : 1h::mfl'm::'Vln-rv1i'vw1m1i11JJ'lf1~um:~.:i1rnnf0:1.11iv.:i fi111u~11~mnrucnm1::m~Hmiirn1.:i1'111m1 

ri111i'1mm'lv.:intJ~ltJiYl1iUW"7'1Jlrn::nm'lv.:inuiu1iv.:i~.:i1n~~VJJli'.ltJvh1 Vi.ff. 2551 
(I] "• .d mru 'Ylf1111 u ~'Vl111m:: ffJJ 

[2] .. i 
lf1W'YIV'J i'IJJ\1<l"7~ 

. .. 
_ tel -~ .c1, ~ d o , ii 1 

J1Jfl 3-9 llff~-3fl1111J1tl'Ulfltl'IJNilfl11fl11il11fl11::'11fJWill'WUl'Utl'Ul~lil'UlU'Utlfltl-3 
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mg/L Total Dissolved Solids 
tllfl11111"1 • 1,200 mt:/L 

1,200 

1,000 

·························································································································································•···································· ........ . 

800 

600 

400 

200 

tnfl1fl'li' 11 • 600 mi:tL 

127 

,..fl. 67 

mg/L as CaC0
3 

800 

700 

'lllf11fl'li'" - 500 mg/Las caco, 

'll10,1fl'li'11 • 300 mg/I.., caco, 

388 
334 

fl.fl. 67 IIUJ.68 

Total Hardness 

330 

600 

500 

400 

300 

200 

100 

-.................................................................................................................................................................... 230····························· 

0 

58 .---, 

"·"· 67 

-

fl .fl. 67 Iii.II. 68 

1Jlfl1fl'U : il'.i:::mffm:::'l'ln.:i'l'li''Vit.1lf1'i1i'VilJ'l/l~Un:::~.:iU'l~~tn.J 1io.:i f11'11'U~'l1nfllntu0)11tn:::lJ1~',jfll',jl'U'l'11.:J1'1/lfll',j 

ri1'11fom'.i~o.:ifiu~1un-1n1m~'\lun:::nwJo.:ifiu'tu1io.:i~.:i1n~~t:ilJ1~uvh1 'Vi.ff. 2551 

[I] ~ o "' 
lntu '11fll'l1'U ~'1'11'11lJ1:::tYlJ 

[2] ~ i 
lntu'l101' 'tllJ\)'.:J~~ 

au~ 3-9 (At>) 

MINING ENVIRONMENT CONSULTANT CO., LTD, 3-38 REPORT: MM_B: BOA TONGSILA/2025/APR/FIGURE3·9.DOC 



v;ir,, vana~i/01 i1tl'11 

mg/L Sulfate 
250 •......... .....•.•.••••...•.. illfl1flli'

21 
• 250.m&fL ................................................................................. .......... ......... ... ...... ...... ......................... . 

200 

150 

100 

50 

1.3 
1.2 
1.1 
1.0 
0.9 
0.8 
0.7 

mfl1fl1i'11 • 200 mg/L 

16 

'l't.11. 67 

mg/L 

)119111111"' • 1.0 mg/L 

0.6 lllfl1f11i'11 • 0.5 mg/L 

23 17 

A.fl.67 Ill .II. 68 

Total Iron 

0.5 ................................................... ............ ...... ........ ................................................... ................. ..................................................... . 

0.4 
0.3 
0.2 
0.1 
0.0 

0.04 

'l't.11.67 

0.14 

<0.025 

A.11. 67 Ill.II. 68 

illfl'Jfl'U : 1.h::ml'fm::V1n,l'Ylr'Viv1m1i':i'rn'lfl~mu:~,iw.1~nn111in~ fi1mrnmimfifll')1Ufl::1J19l':if11':ihJV11,11'))'1f11':i 

ri1'11r1.Jf11';j~t),lfl'W~1'W ff11i1':ifll'Q''\Jltn::fimjv,inu 1 u1in,1~,11n~ntJ1Jl~'W'rhJ 'Vi.ff. 2551 

[I) ,1 o .l 
lfifll 'Vlf11'11 'W ~ V11'111J 1:: ff1J 

[2) ,I ,. 

lfifll'Yltl\A tfl1J~,!'Q'~ 
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vliin tit1t10~iia1 t>1flA 

3.6 flfltflTvun t11ft 1 innninh~ n011 fl 11 (~~~11Jflfl fl) 
~ ~ 

3.6.1 
0 ~ 

fll'l~l!UU fll'l 

u11I'Yl ilJ~-:i 1gu i 1rn1.m!irv1 f!'auci7f!u'Ylu~ ,i1n~ '1'17f11'J'Pl'J11l1~fJWil1'YHJ7f11ff'1umnu 

1h~fnl'IJf11'J (~~iTl.Jrlrlfl) 1~t.1'1'1lf11'H~'Ui1ocina1mff'1uru Respirable Dust ,J7U1U 1 fftllU fio ~~i1 

'l'l'Uf1•:nuu111ru h-:i 1:i.lliu 1rlo1u~ 2 llJ'l:JWU 2568 '1'17fl1 'Jl~'Ui1oci1-:i i~t.1'1~1r11o-:i~~mmff (Portable Pump 

or Personal Dust Sampler) ,JfutJ'Pl'Jlfll'Jilrn (Flow Rate) L7 ft'PIHiom'Yi ~~fllfllffrhuiC!firlflU'lf'U~ Nylon 
,, 

Cyclone Uf1~fl'J~~11Jfl'JO-:J'lf'U~ Polyvinyl Chloride Filter (PVC) ,iu i~mm'Pl'Hllfllffi-:iu~ 20-400 ft'Pl'J (i-:i 

J'U~ 3-10) 

,i1mmmrn11,i1~fJfl.till'l'lfllfllffimrmu-iJ1~noum1 (~~iTI.Jrlrlfl) 1rlo1u~ 2 m1Jwu 2568 

llff~-:Jfif1f11'J'Pl'J11l1~ i~i-:J'Pll'Jl-:J~ 3- 15 llf1~11ff~-:J'JW-:J1Ufif1f11'J'Pl'J11l11m1~lfiumr1,:.iu1n~ 2 

Yll'H:J~ 3-15 Htlfll'lYl'fl~1vlfJWilWHllfllft1l-HTtll'U'l.h~fle)1Jfll'j (9lv1~111Jflfltl) 

"'"' ., ' ., "' ., 
., 3 

Ht1fll1\Jl11il1~ ; mg/m 
il't'll'UYI\Jl11il1~ 1'UYIV111il1~ 

Respirable Dust 

2/04/68 3.922 

5 

~m 1J11J'Yl ilJ~-:J 1gui11ou1rl'u'Vl rioucimmu~ ,11n~, 2568 

mv119rn m'Pl 1 i1u m11-J'Uf!O~ .tfo i u m1 '1'11-:i1u1~t.11 n'I.Jm1~111~ io" ( m 11r1 JJ) ,J1~ mffm ~'Yln-:i 

m-n~i'Ylt.1 'l'l.ff. 2520 

3.6.3 t11tJ~flfll'l"1'l1'll1~rJflUll'nellfllft1u~rn1u1.h~t1e>1Jfll'l (~~~11Jflflfl) 

fif1fl1'J'Pl'J11l1~fJWil1'1'l01fl1ff'1Ufft11U'U'J~f)0'1.Jfl1'J (~~iTI.Jrlrlfl) ,J7U1U 1 n'tllU flO ~~i1 

'l'l'Uf1-:J1U'IJ111ru h-:i 1:i.lliu 1hi11'vhn'IJ 3.922 ilf1ftf)flJ~Of1f)'IJ1fff)llJ'fl'J 1rloll1fif1f11'J'Pl'J11l1~i-:in~11m ., 

1 m t.l'IJI 'fi t.l'IJ f1 m i 1 m 'Pl 'J ! 1 U rl11lJ'U f!Omfo i U f11 'J '1'11-:JlUI ~ t.11 f)'IJ ill 1~ 111~ ~o lJ (ffl'Jlrllh 1111-J'U'J~fllff 

m~'Yl'J1-:JlJm~i'Ylt.1 'l'l.ff. 2520 ~f17'1rn~i~mmru Respirable Dust JJfi1i:iJ1nu 5 ilf1ftf1flJ~O~f1'1.J1fff11lJ11'J 

'l'l'IJ11 lJfilOtjiumru Cl'llJl'Pl'J i1U~f1TnU~ ll~OU1-:J i 'J ~'Pl1lJ'Y11-:J i rl'J-:Jfll'JlJfll'J'il~~'U mW ifo-:JtJU'Pl'J1t.lft1U 

1.Jrlrlf1'1~'1'lUf1-:J1Uff1lJ'1fll1'1!1mnifo-:inu~u1m~m11r1i1 3M Ear Muff rn-:i1i111f1~l1lJ1f)'U'J.flt.l ~-:immrn 

ifo-:i nu ~u '1~00-:J~~ i 1'1'lU f)-:J 1U i ~l~U O Vl-:J~ 11'1~ rl 1~11 fifj m ~'Yl'IJ1l~Otj'1 u 'J ~i'IJJ 1 
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tl)lill UiJtliNffa1 91ti'fl 

~t '$fl fltH'tl'll 

·n.l~ 3-1 o ttn~N-JO'l01-a1oJi'OlRUUlTt'H11n1Alumnut.h~ne1um-aG101011uflflit 
~ ~ 1 , 

u1inwl-a-313-iiiu (Respirable Dust) 
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3 .6.4 fll 'i A'lnfJ1UTifJ'U Nil fll'i VI 'i 1'\l1~rlWfl l'VUl l fl lrl 1 ti tl'O lt! 1.h~ flel'U fll'i 
c:a 

'17f1f11'Hl71'11~fJWill'VHJ7flll'l'hrfft11'U'l.h::;fHJ1Jflll (~~\911'1,jflfll:l) ,11u1u I fltll'W ~tl ~~i1 

vn!n-:i1u1J1 nw h-:i hl 'lmb-:i~~1mnrou~-:iu'1rotl'u (11Jlllt1'U 2568) ~111-:i~ 3-16 1rn::;nJ~ 3-13 l'l1J11 . ~ 

llilJlW Respirable Dust iifl1tlQ°l'Ulf1W C\'llJlm jl'U ~ f11'n'U~ 1rlvll wrn nn~ 11'il1~i-:i nri11m11fl t11J1vit11Jtl1J 

fi1m~ 111u r1111Ju1:1v~rl't1'lu fl11'1'i1 -:i1u1~t11nm111::;111~Jv1J (m11r1ii) ~1mh::;flll'l'm::;m 1-:imn~ 1 vw 

l'l.l'l'. 2520 ~f1111'U~!MllilJ1W Respirable Dust iifi11JJ1n'U 5 lJ1:l~f111J~t)~f)1J1fl'f)llJm ll~tld1-:i11n~11JVrn 

'[ m ,:jfll'j iinn ,r~~umw ilv-:ii'U~'J 1tlff1'U'l,jflfll:l 'l Ml'l'W n-:il'U fl11J ! ri11tl'1 mnilv-:in'U~'UUl:l::;ftl'j !flii 3M Ear 

Muff rn-:i1..;i 11rn ::;111J1 nil 1 rl't1 ci1 rn1m mil v-:i nu ~'U 1:1 ::;vv-:i~ ~ i 1l'l 'W n -:i 7'U 1 ~1ilu tl di-:i~ 111:l ::;m~ 11 . 

Yll'iH~ 3-16 11.ntl1Jl'ntl1JfH1fll'il>l'H01v"lfJWilWHllfllft1UtrtllUU'i::;ml1.Jfll'i (~vt~1'1,jflfHl) 

' , ' cs ' 41:f .. Qf u U'lf1-:J'VIN1Uill0-:J1J'iliJl1U 

.... .., .., .. .., 
.., 3 

Nllfll"lfl11'1l1~ ; mg/m 
'tltll'Wflfl';j'J'i)'J~ 1'1-lflfl'j1'1J1~ 

Respirable Dust 

28/05/67 1.961 

2/04/68 3.922 

5 

1J11J'V111J~-:i 1~u11rnimfm1 fitl'Uci'i'1:111V1'U\?1 ,11n~, 2568 

1J1~7jl'Ufi111JU1:ltl~fitl!'Ufll'j'l'il-:Jl'Ul~tl1fl1J.f)l1::;111~Jtl1J (fllllfiii) u1::;ml'l'm::;V111-:i 

1J111~1Vlti 'YI.fl. 2520 
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vili,i Ull'11l4ffDl thnA 

mg/ml Respirable Dust 

Sllfl111U = 5 mg/ml 

10 

9 

8 

7 

6 

s 
4 

3 

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

2 -

I -

0 I 
1,961 

'l'l.fl,67 

3.922 

I 
ISi.fl. 68 

JJlA'l ilU : m~111u t111:1.Jtlc1tJ,it1t.11 u mnh:nu1~rnnum1::111,irl'mJ (ff11mii) 

tl1::mflm::m1-:i:1.J111'11Y1t.1 'Vi.fl. 2520 

JU~ 3-13 l1nt11Jlnt11JfHlfl1'lA11il1~fJWlllVft)1fl1fl1imo1utl1::mltJfl1'l (9i~9111Jflfn'I) 
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0 ... 

fll'iY'll!UU fll'i 
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., ' 
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QI Q ~.dQQJIIQ, J.Ql.d 

'il1f)f.lftfl1'j1!'j1'iJ1fll'.JtUfl1l'ltllfl1fli'Umnuu1::frn1Jfm (mnWl'l'U'VlU{l1J11.:J1'U) llJtl1'U'Vl 2 llJ'l;JltJ'U 
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f,lftfl1'j1i'j'J'i)')fll'.]Wfl1l'ltllf)1fl'lmH11'UU 'l":: nt11Jf)l'j (1Jll1W~'U~ugmi.:i1'U) '11'U1'U 1 fftllU 

~.:inri11 l'IU17 ij~ 1tJd'l umw ll'1 m111'\l'7'Ufl17lJUfttlflfit1iu m 1'1'11.:i1u1~u1num1::u 1fl~tllJ (ff17tflij) 1111J " ~ 

u 1::m flm::'V171.:JlJ'l11f11'Vlt1 l'l.fl. 2520 ~f1Tn'Ufl'ltt'ilimw Total Dust "~1,lllfl'U 15 lJft~f)'jlJ~t)~f)1J1flf)llJ1!'j 

U~tlV1.:J, 'j fi111lJ'V11.:J 1 fl 'j .:J f)l'j nnnifl~U m w ifo.:i'el'U117 wri1u 'I.Jflflft i tt'wu n.:Jl'U ff1lJ 'l rim!1 mnif tJ.:Jf)'U~'U 
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.... .... "' .... 
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"' 
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3.8.1 

., ' 
1 ~ ~1J A iiu ~ ( 1J 1 n W 't1 lftl U fl 1m ~ U.l) 

0 "' 

fl11~1!'1,!'l,!fl11 

u1'!-J''Vl 1:w~-:i l~'U11n1wJj''Ul'l r1tiwic1u'Vl'Ut ,i1ti~ l'i'1mH1'.i1,i1~'.i::irnffu-:i cu1rn1r~'U~ 

'llijilli-:i1'U) imh-:i~iim'.i~11ihH1'W~11J'lln~'Ut1-:i im-:ifll'.i 1rlt11'U~ 2 llJ'lfltJ'U 2568 1~u1;1r1it1-:ii1t1 ACO 

Integrating Sound Level Meter ~'.i1'11~'.i::irnffu-:im~u 8 oi'1 im (Leq. 8 hr) ~'.i1'11~1il'U1'U J J;Ytll'U fttl u1rnu 

h-:i hlit'U ci-:i'.i'll~ 3-12) 
" 

., ' 
3.8.2 ~tlfl11(1111i11~1~~miiu~ (u1nwvlu11tJfi1m~1u) 

,i1mrnm'.i~'.i1'11~'.i::irnffu-:im~u 8oi'11:w-:i (Leq. 8 hr) 1i1'U1'U 1 m11i1 1rlt11'U~ 2 m111u'U 2568 

iii:rnm'.i~'.i1,i1~i-:i i'W~ni-:i~ 3-19 1m::'.iW-:Jl'Urlrlfll'.i~'.i1,i11m1::1-1i'Winm.i'U1n~ 2 

.... .., V .cf. Q.I f 
fftll'U'Vlvl"l1il1~ 1uY1v111i11~t'ti1-ma1 

Leq. 8 hr 

2/04/68 (9:00-17 :00 'W.) 84.8 

"1Yl'l §! l'U 85.0 

... I QI ,c::i, 'J/ J Q.I d .d , 'J} 'J} 

"1Yl'i f TU 1J '.i:: fllfffl'.i lJJ;1'11;1'~ fll'.illcl::fJ lJrl'.i tl-:Jll H-:J l'W lnN lJl~'.i il'U'.i ::~Ull;YU-:J'Vl UtllJ l1~ f\'11-:J 

,~rrn~~(l~cltl~ '.i::u::11c11fl1'.il'll-:Jl'Ui'U111•lcl ::1'U 'll'.i::fllff ru 1'W~ 13 1l'U1lrllJ 2560 

' ' " ' _, V V -=t -=t V'i° "> ,!t -=t_,.,..__ 
3.8.3 tYlu~tlfl11(1111il1~1~~1JHJU~!'iltlfJ 8 'ti1Ail~ (Leq. 8 hr) 1J1!1W'n'l..!'YIIJ{ltm~l'I..! 

,i1nric1mrn'.i1'11~'.i::irnffu-:im~u 8 oi'1 iJJ-:i (Leq. 8 hr) ~n,ii~i'Wmn'U'l.h::ntium'.i (u111ru 

J'U~'llijilli-:i1'U) 1i1'U1'U 1 nmu flti u1nru h-:i illtt'W'l'U'1h-:i11m 9:00-17:00 'W. l'!u11 iiti1ti~'l'Umruct1 

m~u~M~'.i::u::11c11m'.il'i'1-:i1'Wi'W11~c1::1'U 'll'.i ::mrr ru 1'W~ 13 1i'U11r11J 2560 ~ti11rn~itt'.i::u::11c11m'.i 

l'll-:Jl'U 8oi'11:w-:i iit11'.i::irnftu-:im~U~cltl~l1cllfll'.il'll-:Jl'U,l!lf)'U 85 l~;lUcl (ltl) ll~tieh-:ihn~1mi4t111l'Ufll'.i 

-~ QJ QJ .d ,c::i, ~ QI QI gJ gJ .d 
Utl-:J fl'U tl'U~ ';j l(l'Vl,J ::lfl~ 'IJ'U f\Ul'l'U fl-:Jl'U l l'l'U tltJ'Vl 1;1'~ . 

Q.I c:l 01 .cSr gJ g,1 .c:!i ? I ,c::i,,c::i, ' 1.fl ... l 
~ '.i 1,JJ;1't)1J "J''ll fl ll'll'l'U fl-:J l'Ullcl ::muu'U 'VI fl'\Jtl],j cl~l'W iJ''ll fl ll'lll'ltlllJ'U fff.)~~tl I u 

"' ll'ltl 
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3.8.4 A1J'nl'UUJtl'Ufl-H1fll'j"1'J1'll1vl'J~vl'UHH.l-U1lllf.l 8 'ts1!lU (Leq. 8 hr) 

"'Jtd.,.,..,.,. Id, ~ ,.., 
'U'J A 1W 'Wt! 'YIU fl'U"1-:I ltl 1 tl 'tf 1-:l'YIJl-.lltl lJ l'lltl O-:ttfo1J'Utl 

'illf1Nl:lfllrn11'il1~1 ::; irnflt1 -wu~ei 8 '11'1 im (Leq. 8 hr) ~11'il 1 ~'l'Wffm'Wu n m:iufll1 (u1rnu 

~'U~uijmi.:il'U) ,ll'WTW I mnu fl'e) 1J1 11fl!~'U h.:i ifrtt'W '1mh.:i~~l'UlJl'il'U0.:]'U'il~U'U (UJ'lfltl'U 2568) 

~n1.:i~ 3-20 1m::;1u~ 3- 15 W1J11 Uft1utj'l'Wlflfl!C)'llJl~'j j l'W~llJU 'j::; f17fj'fl'jlJff1 ff~fll 'j l!l:l ::; ~]Jfi'j'e).:]l!H.:]l'U 
I I I I 

~ QI d d Ci) 9,/ 3) ll] j./QJ d O 9_ I QI .., I QI d 

1rn.:i mmi1'U1 ::; ~rnfft1.:ivwu:iJ 1-n~n'il1.:i 1mum1:1t1~1:1u~1::; t1 ::;111:11flln m1'W 1'U11~1:1 ::;1'U u 1::; f11fl' ru 1'W'VI 

13 1i'U 1lfilJ 2560 ~fll'tt'U~ 'l 11'1 ::; t1 ::; 111:11f111l'll.:]l'U 8 '11'1 i:iJ.:i Uft1 1::; irnflt1.:im ~tl~l:l'el~l11:llfll 'j l'JN1'U ili1n'U 

.:::,, , , \fl d J d _9/ QI QJ d .c:i. J QI QJ 'l 31 jJ d 't 
85 1~ciau1:1 (m) 11~um.:i 1rn~1:iJ1wmu'Wfllrnu.:in'Wu'U~1w'Vl'il::;m~,i'Un1Jw'Wn.:i1'W M'W'eltl'Vl"J'~ 'Vll.:i 1m.:if111 

i~i~m Ear Muff '111'wt! f1.:]l'Uff1lJ 'lri'l'W'\JW ::; uiju1i.:il'U'VJflfi'U ~.:]ffllJlHll:l~Nl:lm ::; 'VIU'illfllfleJ.:ii.:i i~u1 ::;mru 

30 1~cii1u1:1 (m) 1m::;m~11N1:1m ::;V11J'il::;utj'1m ::;iu~1 1m::; V11.:i i m.:ifll1Miim1m1'iley,imwwt!rn1'W1r!'Uu1 ::; ,11 

iJ1:1 ::; l fl f .:i l~'e)~'j1'i)fft)1Jff'\JfllWW'Ufl.:il'Ulll:l ::;1~'1JU'WvimfolJ1:1~1'Uff'\JfllWl~'ell~'Wfftl919itl iu . .. . 

' , I .. I .. • 'f .., 
'U'lf1-3'Ylllfl'Umtl-3U0111J'U 

' ~11-uitHi111-a1'il1~ [dB(A)) .... .., 
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i~71J!'il~tl~l:l'el~1 ::; t1 ::;111:11f111 l'1Nl'W'l'Uu9i1:1::;1'U U1::; fllfl' fl! 1 'U~ 13 1i'U11ftlJ 2560 

., 
3.9 fll'J~1iuu fll'Jfl'l-:t~h:, iu 

., ., ' 
ffll1 11Jfll'j9)~~1lJ~'j1'i)fftJ1JfJWfllW* .:iu 1~~t)lJ'\jt).:j i m .:i flU"'I 'Wl'Ufi1 .:J9iti i u u 1 '1IV1vhJfo'l:11 

'ii::; l'i1 nn ~n'l:! 10.:i fll 111.l~ tl'WU 111:1.:i,i U.:ifJW mw ~ .:iu 1~~ u lJ tJ'WI~ u .:i m 'ii 1 fl f11 Hh1il 'W n'il m 1 lJ'\J'el .:i i m .:i fll 1 

i~t1'il::;l'llfllrn'j1'iJ1~fJWfllW'ellfllfl''1'Wm1tllfllfl' fi1llJ11 1!m::;vifl''Vll.:Jl:llJ 1::;irnfltl.:J un&'Uff::; l'Yltl'U 111:1 ::; 

fJWfllW'tl 1 '1'U1$iti'U(,J 1:llfilJ 25 68 1m ::; ,1~l'i111 tl.:Jl'U Nl:I nnuij ml ~llJlJl~'j fll 'j if tl.:Jf1'WU1:l ::;11Ai,iN1:1m::; 'Vl1J 

*.:i111~~tilJ 1m::; m 19i~~1:iJ~11'ilffUUfJWfllW*.:iu1~~tilJU1 ::; ,111$iu'W(,Jl:llfilJ 2568 lff'Uti9ium:iJ'Q~ffrnmrn 

,I .. ' ., "" ,d $1 ' .d 
W'U !l'WUl:I ::; fll'j l'tt lJt) .:im ffl'U fl.:Jl'U 'U I t11JlelU1:1 ::; UN'U 'Vi l W tll m 1i 1 'j]J'J$1~ 111:1 ::; ff .:JU 1~ 1:ltllJ 1m ::; -n'U 1tl.:Jl'U 'VI 

1~t11•1fo.:i i~f um1u9iti i u 
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'U;'l!l'VI L~'Ub":l';ieltiL:U'U'vi LLel'tJ~ LL"'Uel111Jlel~ ,hn~ La'tJVltLUtl'U "l-ol!l~ 

1 Arsenic 

2 Barium 

3 Biochemical Oxygen Demand 

4 Cadmium 

5 Chemical Oxygen Demand 

6 Color 

7 Copper 

8 Cyanide 

9 Formaldehyde 

10 Free Chlorine 

11 Hexavalent Chromium 

12 Lead 

13 Manganese 

14 Mercury 

15 Nickel 

16 Oil & Grease 

17 pH 

18 Phenols 

....... . 
1fi1~fl11~VI 

1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Methodr2J 

Digestion, Inductively Coupled Plasma Methoctf2J 

1) 5-Day BOD Test, Azide Modification Methodi21 

2) 5-Day BOD Test, Membrane Electrode Met hodf21 

1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Methodl2l 

Closed Reflux, Titrimetric Methodl2J 

ADMI Weighted-Ordinate Spectrophotometric 

Methodrzi 

1) Digestion, Direct Air-Acetylene Flame Method121 

2) Digestion, Inductively Coupled Plasma Methodr21 

Distillation, Colorimetric Method21 

Distillrit ion, Colorimetric Method111 

lodornetric Method21 

Colorimetric Met hoctl2J 

1) Digestion, Direct Air-Acetylene Flame Method121 

2) Digestion, Inductively Coupled Plasma Method21 

1) Digest ion, Direct Air-Acetylene Flame Method2
l 

2) Digestion, Inductively Coupled Plasma Methodl21 

Disest ion, Cold-Vapor Atomic Absorption 

Spectrometric Method21 

1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Method12J 

1) Liquid-Liquid, Partition-Gravimetric Methodl2J 

2) Soxhlet Extraction Methodf21 

Electrometric Method21 

Distillation, Direct Photometric Methoctl2l ~rrJ 
1 

19 Selenium. .. 



I 

• ., .al 
'11'Ul~Yht 

_ .. _ 
~ 

fl11'1'1J'Vl 1fi1Ltl71:l\-1 

19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method'21 

20 Sulfide 1) lodometric Method21 

2) Methylene Blue Method21 

21 Temperature Laboratory and Field Methodst2l 

22 Total Dissolved Solids Dried at 180 °cf21 

23 Total Kjeldahl Nitrogen Macro-Kjeldahl Methodr2l 

24 Total Suspended Solids Dried at 103-105 °cf21 

25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculationl?l 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculationl21 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Methodl2J 

... 

2) Digestion, Inductively Coupled Plasma Met~j 

wne11·u}14§4 
1. m.J1Ail11'1'"Jm,ii~-:ibl.1~~e)lJi,b\1-nhtbVll'11Vm. ~iiE1Lfl11tl1J1Lffo. vl:w~1-1f -:i~ 4. ni-:iL'Vl"W1: L~€J'ULLfl1 

fl'1".i~l.J'W, 2547. 

2. APHA, A\/IM/A, WEF. Standard Methods for the Examination of Water and Wastewater. 

23rd ed. Washington, DC: APHA, 2017. 
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Mining Environment Consultant Co., Ltd. 
1.fii;'t1 laJ~" Li"l·ne1'M>LaJ'M>t1 ~e1'M>61Tatt't1'M><R ,110@'1 
22/35 ,rmm1~m~ n1'111 7 u.un 4 (U1\4tn\4TI'l!1 ) LL'IJ1~i'1'lli.nn L'llfl!.rn n:il n1~LY1~11'111\41l7 10240 

tmi~,,f 0-2187-0908, 081 -6573909 tm,rn 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

~u~::1l!h'l'l111 (TSP) 

24 Hours Average 

~u~::OEh1,iU19\Lan (PM-10) 

24 Hours Average 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

'IJ1jj'YI UEl'YIEl~fltn ,hn<il 1.h::muumLa"ll~ 33727/16537 
0 I O .... ._. CV A f' 

m'I.Ja'IJEl'YIEI~ El1L11El'YIEl~LLA''l,l,"1J'l,l, ,l~V\1<i1Elil1<ililfl 
' 

Lab-AB 014/2568 

April 16, 2025 

.... 'I .... .cl .A' d1 "' A .... ,.al 'II I 

'IJ1'1,l,TI~!)'HnaL'1U~~'l,l,'YI m~n17'Yl1~<il1Wt'lflil::1Uilm::u:: 100 L:IJm (Vl¼J'YI 9 'IJ1'1,l,'IJEl'YIEI~) 

April 1-4, 2025 SAMPLING METHOD US. EPA.40 CFR 50 

April 11 , 2025 

Unit Method of Analysts 

1-2/04/2025 

mg/m3 High-Volume Air 0.170 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.059 

Sampler/Gravimetric 

SAMPLING BY 

Result' 

2-3/04/2025 

0.183 

0.064 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

3-4/04/2025 

0.195 0.330 

0.079 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 

Champa 

TECHNICIAN MAN 
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Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

AQ,, 1..: C.: \of ""6' Q,, 6'o Q,, 

1J "iltYI 3J 'M,'1 LB 'M, L 1 "iil 'M>L3J 'M, YI A O 'M>81f ~ LL YI 'M>Gl ,:n n ~ 
22/35 'll!lun1~mvm7'111 7 uun 4 (U1'14R'l'l4TI 'l!1) U'IJ1~'1i1~1.nn L'IJ'11J1~n:il n1~L'Yl 'r'i3J~1'14fl1 10240 

1ml'i'r'i '1 0-2187-0908, 081-6573909 1mR"n 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

U7,;'t1 1.JEl't1El..l~fl1 ,hn" th::muu~1Lfl"JJ~ 33727/16537 
e I O L,Q.,, Q.; Aft' 

mUflUEl't1El..l El1Lf1El't1El..lLLHU"JJU 'il..l'V\1"Elm"~{l 

h..:iL7tJU't1El..lLLHU'JJU1 't1tJ1 

April 1-4, 2025 

April 11, 2025 

Unit Method of Analysls 

' 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Lab-AB 015/2568 

April 16, 2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard1
' 

1-2/04/2025 2-3/04/2025 3-4/04/2025 

~'4fl::1Hl..l1111 (TSP) mg/m3 High-Volume Air 0.183 0.169 0.194 0.330 

24 Hours Average Sampler/Gravimetric 

~t4~::mhl'llt41~Lin (PM-10) mg/m3 High-Volume PM-10 Air 0.067 0.058 0.074 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 
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'tmfiY!,f 0-2187-0908, 081-6573909 lmirri 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Parameter 

*U'l::!lEJ-l113J (TSP) 

24 Hours Average 

~\U'l::!l!l-l'JJU1~L;n (PM-10) 

24 Hours Average 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

uii'Yl tlel'Ylel-l~hn ,hn~ 1.h::'Y11UlJi11L1'1"1J~ 33727/16537 
0 IO L,,L,,L,, AC' 

mlJL'!lJO'YlO-l 01L110'Y10-lLL~U"lJU ,l-l'V\1~0i11~~fl .. 
., o A 

lJ1'\.l,fl1~'\.l, 

April 1-4, 2025 

April 11, 2025 

Unit Method of Analysls 

• 

SAMPLING METHOD 

SAMPLING BY 

Result
21 

Lab-AB 015/2568 

April 16, 2025 

US. EPA.40 CFR 50 

Mining Environment 

Consultant Co.,Ltd 

Standard11 

1-2/04/2025 2-3/04/2025 3-4/04/2025 

mg/m3 High-Volume Air 0.165 0.179 0.188 0.330 

Sampler/Gravimetric 

mg/m3 High-Volume PM-10 Air 0.058 0.062 0.076 0,120 

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 

Chompar 

TECHNICIAN MANA du,1~ 



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

1J"i'M''t1 3J4"\I Lil4"L'l"iil4"L3J4"'t1 flil4"6lSiHL't14"(;1 ,nn~ 
22/35 'l!oun1JL'Ylvm1'1'11 7 u.un 4 (u1'Ll.wiwn'l!1 ) u.'111J~T1~111n L'llfltrnn:u n-pL'Y11'1ll'l'l1'Ll.fl1 10240 

lmil'I~ 0-2187-0908, 081-6573909 1mwi1 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

111il11ft1,i,1;i1f1 

15.00-1 6.00 

16.00-17.00 

17.00-18.00 

18.00-19.00 

19.00-20.00 

20.00-21 .00 

21 .00-22.00 

22.00-23.00 

23.00-00.00 

00.00-01.00 

01 .00-02.00 

02.00-03.00 

03.00-04.00 

04.00-05.00 

05.00-06.00 

06.00-07.00 

07.00-08.00 

08.00-09.00 

09.00-10.00 

10.00-11.00 

11 .00-12.00 

12.00-13.00 

13.00-14.00 

14.00-15.00 

TEST REPORT 
TEST NO. 

REPORT DATE 

u1,;VI 'Ll'tlVl'tl-3~~1 r.i1ni;i '1.Jr::V11U1Jl;m~,i~ 33727/16537 

L~~tMLLi~urei1P1gq1~nm.J'l!ilr;i~u~u L~'tl'r:l!Plgq1~nn'-lri'tlgqf1-:i 

0 I O ., ... ... <1:11 ff' 

IP11tJ~tJ'tlVl'tl-3 'tl1 L11'tlVl'tl-3 LLgqu,iu '°l-:J~'l r;irei111rr;i 111'1 

April 1-4, 2025 

u 1mw tr-:i ~tJUVl'tl-:J LLgqu,iu';jVI m 

1'f ll1ili1, .. 1;i 1 fl: h,11 ;u" '1ihm1'f\Hl" ~rt u1 

1-2 lallt1U" 2568 2-3 lallt1U" 2568 

Wind 007/2568 

April 16, 2025 

3-4 lallt1U" 2568 
R11al111 R11a!li'1 

n«mJ 
R11alli'1 

nifmJ 
(lai tmiil1'Mo1n) 

nifrnJ 
(lalfl'tfiil1'Mo1n) (lalfl1fiil1'Mo1n) 

w 0.4 NNW 0.9 NNW 0.9 

SW 0.4 NNW 0.9 NNW 1.3 

SW 0.4 NNW 0.9 NNW 0.9 

- lllJll'~tJ N 0.4 NNW 0.9 

. illJll'~tJ - ftlJll'~tJ - i'llJff~tJ 

- illJll'~tJ - illJll'~tJ - i'llJff~tJ 

. illJff~tJ - ftlJff~tJ - i'llJff~tJ 

SW 0.9 E 0.4 . i'llJff~tJ 

E 2.7 SSE 0.4 - ftlJff~tJ 

ESE 2.2 SSE 0.4 - illJff~tJ 

- illJff~tJ SSE 0.4 SE 0.4 

ESE 0.9 - ftlJff~tJ - i'llJff~tJ 

E 2.2 - ftlJll'~tJ - i'llJll'~tJ 

E 3.1 SE 0.9 . i'llJll'~tJ 

E 2.7 ESE 0.9 - ftlJff~tJ 

ESE 1.8 ESE 1.3 . ftlJff~tJ 

E 1.8 E 1.3 - illJff~tJ 

ESE 1.3 E 1.8 SSE 0.4 

E 1.3 E 1.8 SSE 0.4 

E 1.3 SE 0.9 SE 0.9 

E 1.3 s 0.9 s 0.9 

WNW 0.9 WNW 0.9 WNW 0.9 

SW 0.9 NNW 0.9 NNW 0.9 

NNW 0.9 NNW 1.3 NNW • 3 

~ ct'\~- -·~,re~ 

I ,wrv ',J tS, 

~ ·~ 
C~i . ~!' 

..; ~ 
Chomparechate Chantavebo %' ~ ~ 

-1,t 7 ~~ 
TECHNICIAN MANAGER l/ ~'\I~ 



22/35 '1!8tln;~L't1W071f11 7 Lltln 4 (U1\U\'1Wl1'1!1) Ll'll'l~i','11:inn L'llfl!J1~n:il n;~L't1Wal'll1'Llll'l' 10240 

1miw,I' 0-2187-0908, 081-6573909 1mff'l'l 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

Direction 

N 0 

NNE 22 

NE 45 

ENE 67 

E 90 

ESE 112 

SE 135 

SSE 157 

s 180 

SSW 202 

SW 225 

WSW 247 

W · 270 

WNW 292 

NW 315 

NNW 337 

TOTAL 

0.4-1.8 

1 

0 

0 

0 

5 

4 

4 

5 

2 

0 

4 

0 

1 

3 

0 

12 

41 

CALM {<0.4 mis) 

TOTAL 

TEST REPORT 

TEST NO. 

REPORT DATE 

Wind 008/2568 

April 16, 2025 

tJ1'li''Vl 'U'el'Vl'el-:!Pl~1 ~1ni;i ,Jn:'V11'\J1J(,11L~'ll~ 33727/16537 

L'\.l~'il-:ILL1~'\J'fl1,1~1'\.lnrn-J'lliji;i~tJ~'\J L~'ii'ij!,1~1'\.lmnJri'flelf1-:i 

iii1tJi'l'U'il'Vl'el-:I ?11Lfl'el'Vl'el-:ILL~'\Ji'\J r.r-:iwri;i'fl1Jl1~!,1t1 

April 1-4, 2025 

tJ1L ,;iru 11-:1 L1tJ'\J'Vl'M LLeltJitJ~'Vlm 

Speed mis 

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

0 0 0 0 1 1.39 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

0 0 0 0 0 0.00 

7 0 0 0 12 16.67 

2 0 0 0 6 8.33 

0 0 0 0 4 5.56 

0 0 0 0 5 6.94 

0 0 0 0 2 2.78 

0 0 0 0 0 0.00 

0 0 0 0 4 5.56 

0 0 0 0 0 0.00 

0 0 0 0 1 1.39 

0 0 0 0 3 4.17 

0 0 0 0 0 0.00 

0 0 0 0 12 16.67 

9 0 0 0 50 69.44 

22 30.56 ~ 0nsultanrc0 ~.,~, ··l~<r 

72 // ~ 100.00 ·.~· •1i:-

I U~1 :; ~ . I , I 
, V ~~ .~ ~ ~ ...... ?.t;:- .~~ 

· -11duh1~\\~ 
Chomparechate Chantavebo _ 

TECHNICIAN MANAGER 



CUSTOMER NAME 

PROJECT 

Mining Environment Consultant Co., Ltd. 
ui-i;rt 13Ji\'1 L~'Mi1TH)'M,L3J'M,'n ~el'Mi'li'aLLrt'MiGi° ,hn~ 
22/35 11oun1~m·1•m1'111 7 Ll!Jn 4 (U1\4tn\4TI'l!1) L1'1J1~i1'llinn L'!Jfltrnn:u n1~L'1~1J'll1\4tn 10240 

1mtf~,f 0-2187-0908, 081 -6573909 lmw,1 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

Wind 009/2568 

April 16, 2025 

ADDRESS 

MEASURED DATE 

MEASURED STATION 

t1m i.Jt1'Vlt1..:iPl~1 r.;1nl1l tl1::'Vl1t.1uv1n~'ll~ 33727/16537 

L~~tl..:JLL1~'W'?lv1~1~n11).J'llill1l~'W~'W L~tl'?lv1~1~n11).Jf1tl~11..:J 

!Ji1t1~i.J'el'V1tl..:J '1l1 IJ1'el'Vl'el..:J LL~t.1,Tt.1 {..:JWl l1l'?l!Jl1~ IJ1'1 

April 1-4, 2025 

tJTLr:iru'L1..:i'1tit.1'Vlt1..:iLLi'lt.1it.1-;s'Vlm 

WEST 

SOUTH 

TECHNICIAN MANAGER 

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 
<o 

··<'.'O' Calms: 30.56% 
-~ 



R 

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

1J 'i~YI 3J "" Le)" n ,. el "L 3J "YI ~ el "61f iHL YI" (A ';)1 n fl 
22/35 'l!!lun1~m'Yin7'111 7 LWn 4 (U1'L4ff'l'UTI'll1) 1.1'111~\r'l'IUl1n L'll91U1~n:iJ n1~Ll'l'Yill~1\4fl1 10240 

lmti'Vi,i' 0-2187-0908, 081-6573909 1mff17 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

01:00 :p.m - 02:00 p.m 
02:00 p.m - 03:00 p.m 
03:00 p.m - 04:00 p.m 
04:00 p.m - 05:00p.m 
05:00 p.m - 06:00 p.m 
06:00 p.m - 07:00 p.m 
07:00 p.m - 08:00 p.m 
08:00 p.m - 09:00 p.m 
09:00 p.m - 10:00 p.m 
10:00 p.m - 11:00 p.m 
11 :00 p.m - 00:00 a.m 
00:00 a.m - 01 :00 a.m 
01 :00 a.m - 02:00 a.m 
02:00 a.m - 03:00 a.m 
03:00 a.m - 04:00 a.m 
04:00 a.m - 05:00 a.m 
05:00 a.m - 06:00 a.m 
06:00 a.m - 07:00 a.m 
07:00 a .m - 08:00 a.m 
08:00 a.m - 09:00 a.m 
09:00 a.m - 10:00 a.m 
10:00 a.m - 11:00 a.m 
11:00 a.m - 12:00 p.m 
12:00 p.m- 01:00 p .m 
24 Hours Measured:21 

Lmax [db(All 

TEST REPORT 
TEST NO. 

REPORT DATE 

1J7,;Yl UEll'lth:J~hn ,hn~ 1.h::'Y11'1.l.U"7LGl'lJ~ 33727/16537 

L 'V\l1El'1LL7~'1.l.El"ITT'V\ n773J'J!it~~'l.l.U'l.l. L vJ El El" ITT'V\ n773Jf1 BffTI'1 
1 'II 1 

O IO _.._._ .. , 

mrnUJEll'lE).,'.J El1L11Ell'l El'1LLff'l.l.'lJ'l.l. ,l.,'.J'V\1~El917~"n 
1 

April 1-4, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

Noise 018/2568 

April 16, 2025 

U1'14TIM!J1lnlLtiv-1lwrllm-:1mrn1-:1ti1wnfl'1::1'14ftm::u:: 100 Lll911 ('l'lliil 9 u1'141i£1no-1) 
Standardl/ 

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

1-2 L1JM1V'l4 2568 2-3 L1JM1V'l4 2568 3-4 L1JM1V'l4 2568 

59.4 59.6 59.8 -
59.1 59.3 59.5 -
58.9 59.1 59.3 -
58.7 58.9 59.1 -
58.5 58.7 58.9 -
58.1 59.3 58.5 -
53.9 54.2 54.5 -
53.3 53.5 53.8 -
52.8 53.0 53.3 -
51.1 51.3 51.6 -
50.0 50.3 50.7 -
48.8 49 .1 49.3 -
48.5 48.8 49.1 -
48.1 48.5 48.7 -
47.5 47.9 48.1 -
47.3 47.5 47.8 -
47.7 47.9 48.1 -
56.3 56.5 56.8 -
57.7 57.9 58.2 -
58.0 58.2 58.4 -
59.3 59.4 59.6 -
59.7 59.9 60.1 -
59.9 60.1 60.3 -
59.5 59.7 59.9 -
56.7 56.9 57.1 70.0 
92.9 93.2 93.5 115.0 

emark: 
., ... t .:1 ,;. ., . A ..,.,1 col\sultancco 

1. " """'""•"'""' •nm tJ tJi:n1••m,nn•n11m1•""""'"" """" 15 •·•· 2540 ~ ~ 
2. V l\a,tJ'iiuomffl1'i!'•ff1•i1fiff U! ., .... , •• ,r ~ r//,~ ·~ • 

• .,, I ::: I -- ~ ... ......................... i ....... . ~ 
;.J\' lo) 

Chomparechate Chant ~ or, .~ ~ 
~" ~ TECHNICIAN MANAG -1 1vui1~1)~ -



22/35 'l!!ltm1~mvmi'l'l1 7 u.un 4 (U1\lff1\ITI'l!1) 11'1J1~-.i1'1'11J1n L'IJ911l1~n:il n1~m'r'i:iJ'l'l1\lfl'l 10240 

1mti'Yi'1' 0-2187-0908, 081-6573909 1mirn 0-2187-0908 

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

1J71f'Yl Ufl'Ylfl..:i~hn ~171~ th::muumL~'ll~ 33727/16537 

L ~ij fl..:I Ld~Ufl~ITT~ n1"1"3J"l!ii.~~'l.l,tl'\.I. L ~ fl fl~ ITT~ n7,-3Jf)flffTI..:I 
' "' ' 0 I O ._.. ._,, ._. A f' 

mu~Ufl'Ylfl..:I fllLflfl'Ylfl..:ILLR'\.l.'ll'\.I. ,i..:ivn~fl~,-~~tl 
' 

April 1-4, 2025 

Sound Level Meter Model AGO 

SAMPLING SOURCE 

lmiu'U.no~u.w,i'\11nu1 

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

1-2 LllWl!JU 2568 2-3 Lll'lfl!JU 2568 3-4 Lll1fl!JU 2568 

01 :00 p.m - 02:00 p.m 57.8 58.0 58.3 
02:00 p.m - 03:00 p.m 57.6 57.9 58.1 
03:00 p.m - 04:00 p.m 57.4 57.6 57.9 
04:00 p.m - 05:00p.m 57.2 57.4 57.6 
05:00 p.m - 06:00 p.m 57.0 57.2 57.4 
06:00 p.m - 07:00 p.m 56.6 56.9 57.2 
07:00 p.m - 08:00 p.m 56.4 56.6 56.9 
08:00 p .m - 09:00 p.m 56.2 56.4 56.6 
09:00 p.m - 10:00 p.m 52.4 52.8 53.1 
10:00 p.m - 11 :00 p.m 53.0 52.3 52.6 
11 :00 p.m - 00:00 a.m 49.4 49.6 50.0 
00:00 a.m - 01:00 a.m 46.2 46.4 46.6 
01:00 a.m - 02:00 a.m 45.4 45.9 46.2 
02:00 a.m - 03:00 a.m 40.5 45.4 45.6 
03:00 a.m - 04:00 a.m 44.4 44.6 45.0 
04:00 a.m - 05:00 a.m 44.0 44.2 44.6 
05:00 a.m - 06:00 a.m 57.2 57.4 57.6 
06:00 a.m - 07:00 a.m 57.4 57.6 57.8 
07:00 a.m - 08:00 a.m 57.6 57.8 58.0 
08:00 a.m - 09:00 a.m 57.8 58.0 58.2 
09:00 a.m - 10:00 a.m 58.0 58.2 58.4 
10:00 a.m - 11 :00 a.m 58.2 58.4 58.6 
11:00 a.m - 12:00 p.m 57.9 58.1 58.3 
12:00 p.m - 01:00 p.m 57.6 57.9 58.1 
24 Hours Measured21 55.9 56.1 56.4 

Lmax fdb(A)] 90.8 91.1 91.5 

Remark: 1. 11 ll1i11f1U7::irniu..:i1flut1'1.J 1h::mflflrn::m11.1m1~..:iLL1flio1.1uvi..:i"l!1~ ll.1.JtJ~ 15 W.fl. 2540 

2. 21 io..itliiu1im1i1..iiu,hu,hnfl mi fl!lU'l!fHLilUYl 
;;.J ' ~ 

Chompar 

Noise 019/2568 

April 16,2025 

Standard11 

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

-
-
-
-
-
-
-
-

70.0 
115.0 



22/35 'IIE>!Jn1~LYl'l'm;'l'n 7 utm 4 (U1\Ul'1UTI'lf1) LL'!l1~'111'1Ul1n L'!lfllJ1~n:iJ ffl~LYl'l'UJ'l'l1Ufl7 10240 

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

TEST REPORT 
TEST NO. 

REPORT DATE 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

Interval Time 

1J11t'YI UO'YI0'3thn ,hn~ 1.h::muuil,-Lfl"JJ~ 33727/16537 

L~Oo-,Ld~uo'1ITT~m,-3J'l!'ii.~~utJu L~oo"ITT~m1llrimd'1-, 
, 'IJ , 

0 I O Cl,; .... CL,, A f' 
"11Jfl1J tl'YI El'3 El1 L/1 El'YI El'3 LLRU"JJU ,hm1~ 0"7'1'1fl , 
April 1-4, 2025 

Sound Level Meter Model ACO 

SAMPLING SOURCE 

tl'1uii'1iiu 

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

1-2 LIJWlU" 2568 2-3 LIJ~1U" 2568 3-4 LIJ~1U" 2568 

01 :00 p.m- 02:00 p .m 57.4 57.6 57.9 
02:00 :p.m - 03:00 :p.m 57.2 57.5 57.7 
03:00 p.m - 04:00 p .m 57.0 57.2 57.5 
04:00 p.m - 05:05 p .m 56.8 57.0 57.2 
05:00 p.m - 06:00 p.m 56.6 56.8 57.0 
06:00 :p.m - 07:00 p.m 56.2 56.5 56.8 
07:00 p.m - 08:00 p.m 56.0 56.2 56.5 
08:00 p.m - 09:00 p.m 55.8 56.0 56.2 
09:00 p.m - 10:00 p.m 52.0 52.4 52.7 
10:00 p.m - 11 :00 p.m 52.6 51.9 52.2 
11 :00 p .m - 00:00 a.m 49.0 49.2 49.6 
00:00 a.m - 01 :00 a.m 45.8 46.0 46 .2 
01:00 a.m - 02:00 a.m 45.0 45.5 45.8 
02:00 a.m - 03:00 a.m 40.1 45.0 45.2 
03:00 a.m - 04:00 a.m 44.0 44.2 44.6 
04:00 a.m - 05:00 a.m 43.6 43.8 44.2 
05:00 a.m - 06:00 a.m 56.8 57.0 57.2 
06:00 a.m - 07:00 a.m 57.0 57.2 57.4 
07:00 a.m - 08:00 a.m 57.2 57.4 57.6 
08:00 a.m - 09:00 a.m 57.4 57.6 57.8 
09:00 a.m - 10:00 a.m 57.6 57.8 58.0 
10:00 a.m - 11 :00 a.m 57.8 58.0 58.2 
11:00 a.m- 12:00 p.m 57.5 57.7 57.9 
12:00 p.m- 01:00 p.m 57.2 57.5 57.7 
24 Hours Measured2/ 55.5 55.7 56.0 

Lmax f db(All 90.4 90.6 90.9 

Remark: 1. 11 IJ1il'l"f1"7::ii'rnRus11qiuff1ltJ tJ1::mf!m11,::m11Jm1i:itnilio1JLL~-:l'Jl19i ~tJtJ~ 15 'Vi.fl . 2540 

2. 21 io-:itJ 11u'1im1i1-:ii"«1u,hnil tl~ fl!lWl!~LLilWYl 
::.J • " 

Noise 020/2568 

April 16, 2025 

Standardl/ 

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

70.0 
115.0 



22/35 'll!ltm1~mVin7tti1 7 u.tm 4 (U1"Uff'l'UTI'l!1) u.'IJ1~~1'1'11.nn L'llflU1~n:il n1~Ll1VilJ'l'l1'Um 10240 

1mfi'Yii 0-2187-0908, 081-6573909 1mw,-, 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

PARAMETER 

FREQUENCY (Hz) 11 

TEST REPORT 
Test No. 

Report Date 

u~,;'Yl tl£J'Yl£J'1flt'l1 ~1n~ th::m'l-\umrn"ll~ 33727/16537 

L~ifo'1LL1~'1-\£l~ITT~m73J"11¼~~'1-\U'I-\ L-rl£l£l~ITT~mi-11ri£JITT1'1 . " . 
0 I O ,a.,, V Cl,,, A C' 

m1Jt'l1J£l'Yl£l'1 £l1Ll1£l'Yl£l'1LLR'l-\"ll'I-\ ,J'1~1~£l~,-~~t1 • 
1J~L 1 m"ll £l1J LLU t'l'1tl,-::'Yl1 'l-\lJ~,-

April 2, 2025 

16.30 "· 

MiniMate DS-077 

TRANSVERSE11 VERTICAL11 

12 36 

PEAK PARTICLE VELOCITY (mm/sec) 11 1.062 0.604 

PEAK DISPLACEMENT (mm) 11 0.01652 0.00576 

PEAK VECTOR SUM (mm/sec) 11 1.34 

AIR PRESSURE dB(L) 11 121.0 

TRIGGER11 LONGITUDINAL 

TRIGGER SOURCE, GEO (mm/s) 11 0.254 

Vibration 010/2568 

April 16, 2025 

LONGITUDINAL 11 

13 

1.242 

0.01593 

~- Q.IA1 - o,!, A ,d # ,a,_; t 

(L,11mm,1J'l-\'Ylnm,::~1Jfl113Jff'l-\ff::L'Yl£l'I-\L3J£lfl113JL,.1£l\tl11'1 (PEAK PARTICLE VELOCITY, PPV) 3Jfl1~'1LL~ 0.254 mm/s) 

Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership 

Chomparechate Chan 

TECHNICIAN MAN ifi'uhi1l 



Mining Environment Consultant Co., Ltd. 
1J1~'YI 13J~'1 Li'M,11'Hl'M,L3J'M,'Yl f\il'M,6l1aLL'Yl'M,if ~10~ 
22/35 'l!!lun-pL"n'l'ln1'111 7 Lrnn 4 (U7\4H1\4TI'!!1) LL'IJ1~1fr1unn L'llfl1J1~n:u n1~L"n'l'l1J'l'l1\4m 10240 

lmi'l'I~ 0-2187-0908, 081 -6573909 lrmn, 0-2187-0908 

TEST REPORT 
Test No. 

Report Date 

Vibration 011/2568 

April 16, 2025 

CUSTOMER NAME 

PROJECT 

ADDRESS 

LOCATION 

MEASURED DATE 

MEASURED TIME 

MEASURED INSTRUMENT 

1.J~~'YI UEl'YHh'lfl,n ,i1n~ 1.h::mlUJ@'l'lL~'ll~ 33727/16537 

L~i'.iEJ'l'ILL'i'l~uo@'ltn~mi-3J"a'4~~u1.ht Lr1EJO@'IITT~m'l3Jf1ElffTI'1 . .. . 
0 I O G., '-" .... A ' 

@'111.J~U El'YI El'l'I 01 Lfl El'YI 0'1 LL~U'llU ,!'1~1~ El m~@'lfl • 
1.J~L1rnti1ui-1,.;,~i-'lniL~tJ'l'I Lm'l'lmi-i1uiifl@'l::1u@'ln (~~~ 9 ti1utlo'Y1El'l'I} 

April 2, 2025 

16.30 '1,1,, 

MiniMate DS-077 

PARAMETER TRANSVERSE11 VERTICAL11 LONGITUDINAL 11 

FREQUENCY (Hz) 11 - - -
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 

it::! o 0., d I .., Q..\. 4 ,d J:f 41 ~ I 

(L'l3J'Yl1n1'l1.JU'Ylnmi-::~1.Jfl113J~U~::L'YIOUL3JOf1113JL'l101¼f11fl (PEAK PARTICLE VELOCITY, PPV) 3Jf11~'1LLil 0.254 mm/s) 

Remark : 11 Analyzed Sample by Blue Consultant Limited Partnership 

sultan1 Co 
•• ✓<r~ 

~~ .~ 
·i 

.. . •ft 

ui1~11 
TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

.._...,1..,: Go'lof t, 6' "" 6'oci., 
lJ"'i~YI 3J'M,'1 Li)'M, L'J"'ii)'M,L3J'M,YI ~ i)'M,~iHL Yl'M,(;} ;nn<R 
22/35 'lfmm1~1n~n1'111 7 uun 4 (U1\1Wl\lTI'1!1) u'!l1~\i11unn L'll'11J1~n:il n"?~Ln~ll\11\lfl'l 10240 

1mfi~~ 0-2187-0908, 081-6573909 1mH"n 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

ui,;'Yl Utl'Ylth1~hn ,hn~ 1h::mutl'~7LGl"ll~ 33727/16537 
0 I O .... .... .... A ff' 

~1'l.JGl'l.J£l'Y1£l'1 £l1Llltl'Y1£l'1LL"U"ll\4 ,J'1'Vl1~£l~7~~H1 

tieJ sump "lltl'1 fo7'1n17 

April 8, 2025 

April 9 - 16, 2025 

Grab 

• 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result21 

1. pH - Electrometric 8.0 

2. Turbidity NTU Nephelometric 28 

3. Suspended Solids mg/L Dried at 103-105 ° C 24 

4. Total Hardness mg/L CaCO3 EDTA 275 

5. Sulfate mg/L SO4 Turbidimetirc 99 

6. Total Iron mg/L Fe Phenanthroline 1.0 

7. Lead mg/L Pb AA-Direct <0.01 

8. Cadmium mg/L Cd AA-Direct <0.003 

9. Arsenic mg/L As AA-Hydride <0.01 

Lab-W 012/2568 

April23,2025 

April 4, 2025 

9:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-
-
-
-

~.05 

~.005 

~.01 

Remark: 11 m~7!1U~nun~ii1th~u. (th::Ln'Yl~ 3) 1.h::mflflm::m1:1Jn1,~..:,u1~fi'mJLLV:-.l'l!1~ O.tJ'l.J~ 8 ~.fl . 2537 

21 ~EJ-.ltlijtJ1im, 'l.J7'1t'Yl LOUL17El'l,l,L,juff UEl'l,l,~ LL~'l.JEl71~El~ ~1n~ 

Chompar 

TECHNICIAN MANA 



Mining Environment Consultant Co., Ltd. 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

""""'1..: a.,, !I., 6' ..... 6'oa., 
1.J"i'M-YI 3J"" Le>" L'l"iel"L3J"YI ~ e)"ezfiHL Yl"<A ,nn~ 
22/35 'l!ll!J n-l~Lflvm1'f!1 7 u.tJn 4 (UTIUl'1'14TI'l!1) u.'IJ1~111'/\1J1n l'!Jfltn~n:il n7~mVi1J'/\1um 10240 

1m l'i'Vii 0-2187-0908, 081-6573909 hm,11 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

1J7ii'Yl 1.10'1'10-lfl~1 ,j77191 1h::m,.ur",.L~'ll~ 33727/16537 
O I O ._,. ._, Q.; A ' 

"11J~1J 0'1'10-1 El1Lll El'Yl El-I LLR'\.l,'ll'\.I, ,>-J~1f!El'tnfl"{l • 
~1L~i'io-iITTtn7m1h:: Lt.1°11i!m-ii1wnt'IL~i'to 

April 8, 2025 

April 9 - 16, 2025 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Resu~ 

1. pH - Electrometric 8.1 

2. Turbidity NTU Nephelometric 50 

3. Suspended Solids mg/L Dried at 103-105 ° C 73 

4. Total Hardness mg/L CaCO3 EDTA 10 

5. Sulfate mg/L SO4 Turbidimetirc 6.8 

6. Total Iron mg/L Fe Phenanthroline 1.6 

7. Lead mg/L Pb AA-Direct <0.01 

8. Cadmium mg/L Cd AA-Direct <0.003 

9. Arsenic mg/L As AA-Hydride <0.01 

Lab-W 013/2568 

April23,2025 

April 4, 2025 

9:30 A.M. 

Clear 

Standard
11 

5.0-9.0 

-

-
-

-

-
:S0.05 

:S0.005 

:S0.01 

Remark: 11 m~1i1'\.l,~rnmvni1ij1~'\.I, (1.h::L11Y1fi 3) 1.h::m111~rn::m13-1m1~,1LL1~imJLL~'1"111~ ~uui'l 8 vu'f. 2537 

21 ia,11.l~u1im1 u1i.;-Yl LD'\.l,111El'\.Uij'l-l,,f LLEmi LL~l.Hm~EJ~ ,hn~ 

TECHNICIAN MANAGER 

onsulta,,t 
Co 

··(-o, 
·~ 

~ ~-~ 

• 
'll!l\l~ 



Mining Environment Consultant Co., Ltd . 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

.._.., 1..,: G;'\J g., t( .., t(o.., 

tJi-1t't1 3J"" Lel"ni-o"L3J"fl Ael"~~LLfl"Gl '11nfil 
22/35 'lfmm1~m'l'in1't'l1 7 LLUn 4 (U1'14ff'l'14TI'l!1 ) LL'IJ1~111~ann l'!JflU1~n:il n1~1't1Vill~1'14fl'l 10240 

lmi'l'i,i' 0-2187-0908, 081-6573909 lmRTl 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

'l.J7,;'Yl UEl'Ylf),,'.lflfn ,hn~ 1h::mu1J~7Lfl"ll~ 33727/16537 
0 IO .......... -~ 

m'l.Jfl'l.JEl'YlEl'1 El1L1lEl'YlEl'1LLRU"llU 'il'1Vl1~Elm~~t1 

April 8, 2025 

April 9 - 16, 2025 

Grab 

' 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Item Parameter Unit Method of Analysis Result21 

1. pH - Electrometric 8.0 

2. Turbidity NTU Nephelometric 56 

3. Suspended Solids mg/L Dried at 103-105 ° C 66 

4. Total Hardness mg/L CaCO3 EDTA 10 

5. Sulfate mg/L SO4 Turt>idimetirc 2.6 

6. Total Iron mg/L Fe Phenanthroline 6.1 

7. Lead mg/L Pb AA-Direct <0.01 

8. Cadmium mg/L Cd AA-Direct <0.003 

9. Arsenic mg/L As AA-Hydride <0.01 

Lab-W 014/2568 

April 23, 2025 

April 4, 2025 

10:00 A.M. 

Clear 

Standard1
' 

5.0-9.0 

-

-
-

-
-

S().05 

S().005 

S().01 

Remark: 
.;•AA ti ..I ti _;, ... 1 ,_ -.,,d 11 111.t7;i11,l,flmll1Y.hio1~1.t'\.li ( 1::LT1YIYI 3) 1::m~flrn::m1:um1~'1LL1.tL'Hl3JLLV.'1'1!1.t lllJlJYI 8 'l'Lfl. 2537 .. . 

2/ iEJ-:itlDU°iimi- u1,;'ri LaUL17fJ'\.liL3iu,i LLfJWil LLfll.JEl71.tEl~ 'il1n.i 

Chomparec a e an 

TECHNICIAN MANAG tu,1
'1 

.ffi 



22/35 '!Hl!Jn;~L,wm'i'l'l1 7 Ll!Jn 4 (U1\4tn\4TI'lf1) u111~~1~i.nn L1Jflin~n=il n1~ml'l1J~1u.m 10240 

hnil'lrf 0-2187-0908, 081-6573909 lmw,1 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Total Dissolved Solids 

4. Total Hardness 

5. Sulfate 

6. Total Iron 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

u~,;''Yl UEJ'YlEJ.:!~hn ~1n~ th::muumLa"ll~ 33727/16537 
0 I D ..... L,, - A f' 

~1lJL'llJEl'Y1El.:1 El1L11El'Y1El.:ILL~WJJ'U. ,J.:l'Vl1~El~Wl~'1 

' ., ' 
lJ EllJ1m L'llJ1'U.lJEl'Y1 El.:! 

April 8, 2025 

April 9 - 16, 2025 

Grab 

, 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Lab-W 015/2568 

April 23, 2025 

April 4, 2025 

10:30 A.M. 

Clear 

Unit Method of Analysis Result31 Standard11 
Standard21 

- Electrometric 7.9 7.0-8.5 6.5-9.2 

NTU Nephelometric 0.13 5 20 

mg/L GF/C & Drying 103 ° C 334 600 1,200 

mg/L CaCO3 EDTA 230 300 500 

mg/L SO4 Turbidimetirc 17 200 250 

mg/L Fe Phenanthroline 0.14 0.5 1.0 

Remark : 11 1.h::mflm::m1,1rii'vm1m1i1·ni'l!1~u.a::;,m1~LfmJ L~El.., nTW\4~'Vlimnm<nLLa::111'11m1h~m,11'l!1m1 

i1V1i'um1tl1J,1n'U.i1'U.ITTD11mW1J LLa::m1tlt1,1n'" Lll.L~EJ.., ;.., Ln~Lf m.1 LU'U. ~~ w. fl . 2551 (Lnm<nn1'Vl'U.~~L V1111::iu1) , 
21 1.h::mflm::m1,1rii'wu1m1i113J'l!1~LLa::irn1~LfmJ L~El.., n1'Vl'U.~'Vlimnm<nLrn::3J1'11m1hm,11'l!1m1 

i1'VI i'um'l'tl tJ,1f1'U.'11'U.ITT1i11m(('ilLLa::m1tl tl,'lf1\4 Lll.L~1l.., ;..,u 1~Lf EJ mu'"~~ Yi. fl. 2551 (Ln m<n EJ\41a3J ((,'I((~) 
" " " " 

31 ~t1,1i.Jfiu1im11J7lf'Y1 La'U.11'l'El'U.L3JWtl LLtl'U.i LLa1J1l11'11l~ ,i1n~ 

~ .. · 
Chomparechate Chantaveb 

TECHNICIAN MANAGER 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

Mining Environment Consultant Co., Ltd. 
'lJ'i-,;'n 13J~\I L~'M,1TH)'M,L3J'M,,,f f}e)'M,,S~LL't1'M,(A ,hn~ 
22/35 '!!mm1~mvm;..,, 7 u.un 4 (tfounwmn) u.'111~111"11i11n ,'llt11rnn:u n1~L'1¥1 lJ'll1\lfl7 10240 

1mfi'y.i,f 0-2187-0908, 081 -6573909 1mwn 0-2187-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

1.J7i'l'l UEl'l'l!l'1fhn ,hn~ th::'1'11'1,l,lJ~'lLtl'lJ~ 33727/16537 
0 IO Q,.,1 ... - _, 

muau!l'l'l£1'1 £J1L11£J'l'l£J.JLL~\t'll\4 ,1.J~1~a~,~~n 

u1nmh..11iJ~-u, 
April 2, 2025 

April 11, 2025 

• 

SAMPLING METHOD 

SAMPLING BY 

Result21 

Station 

Lab-AB 016/2568 

April 16, 2025 

NIOSH 

Mining Environment 

Consultant Co.,Ltd 

Method of Analysls 
Resplrable Dust : mg/ms Total Dust : mg/ms 

1. 1J7L1rnh.J1~~'" (tirn&iL1n nEl'1'r'J'U.) Gravimetric,NIOSH 0600 3.922 

2.1J7L1rnh'11~~'" Gravimetric,NIOSH 0500 -
Standard11 5.0 

Remark : 11 Notification of Ministry of Interior B.E. 2520, Safety working in environment (chemical) 

21 Analyzed Sample by Blue Consultant Limited Partnership 

-
4.167 

15.0 

Chomparec u11,~ 
TECHNICIAN MANAGER 



22/35 'lfll!Jni~Lti'l'ln7'1'11 7 LIUn 4 (U1\llfl\lTI'111) Ll'IJ1~-.i'1\I\IJ1n L'!Jf11J1~n~il n1~m'l'll.J\l\1\lfl1 10240 

1mfi'l'li 0-2187-0908, 081-6573909 'imRTl 0-2187-0908 

CUSTOMER NAME 

PROJECT 

ADDRESS 

MEASURED DATE 

MEASURED INSTRUMENT 

TEST REPORT 
TEST NO, 

REPORT DATE 

U1li'Yl Uel'Ylth'l~hn ,hn@l 1.h::m'"u@l·n~°ll~ 33727/16537 

L V.llel.,'J LL'i~'l,l,el@lITT'M7'UJ°1!\i.@l~'l,l,U'l,l, L ~ el el@lITTV. m73Jfl el ff11.,'J . .. . 
0 t O --- _, 

@l11J~Uel'Yl el.,') el1 L/1 el'Yl el.,') LLff'l,l,°lJ'l,l, ,J.,'JV.1@l elm@l@lt'l • 
April 2, 2025 

Sound Level Meter Model AGO 

Noise 021 /2568 

April 16, 2025 

Noise Level ( dB(A)) 

Location Interval Time 

Level Equivalent (Leq) Maximum Level (Lmax) 

09:00 a.m. - 10:00 a.m. 84.8 98.8 

10:00 a.m. - 11 :00 a.m. 84.9 99.2 

11 :00 a.m. - 12:00 a.m. 84.8 98.8 

12:00 a.m. - 13:00 p.m. 84.6 98.6 

tJ~L ·u11,h-1 f iiih~ 13:00 p.m. - 14:00 p.m. 84.8 98.9 

14:00 p.m. - 15:00 p.m. 84.9 99.1 

15:00 p.m. - 16:00 p.m. 84.7 98.7 

16:00 p.m. - 17:00 p.m. 84.6 98.6 

8 Hours Measurement 21 84.8 99.2 

Standard11 85.0 140 

Remark: 1. 11 tJ7::m t'lm1JH1Htim7LLfl ::fllJ fl 7EhlLL7,l,l1'U, L~El,la.J1q]7'17'U.7::i1.JLff th'lfi!JEl1J1iami1.,:,1if uLU~!Jq]flE)~7::!J::L1 ,nm1Yl1.,:,1t4\\mqia::1u . .. " 
tJ1::mt'I m 1 '14fi 13 ~ 11fllJ 2560 

2. 21 iEJ.,:,tJnu1im1i1.,:,i'"~''"~1nil ua flElwiaLLil\4'1 
;.J • " 

. 

Chomp 

TECHNICIAN MAN ,,~ti 



' t::t 
fllrl~U1t1fl 3 



~ ., . 

lfl~1§1'1Ultwl l'Yf 6ltnfl 1-u'U 11tllfllff lilb~'J it1 

---- - - -i fl)IQgtJ l i"Jl)l,1 I ~ .:, lu:J fi-imatJ 24 n1il-3 I "' "' n11t1ao t 11 • flllililtJ 8 Yl fl11illltl l lfl8~ I i'!'m.n:1-rhi 
1Sfl11A'11lr~ 

I 

~m, 
I mglm' uwm' µgilt/ mg/m 

I ' ppm ppm ppm . ppm ppm 

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

Infrared Detection 
Nitrogen Dioxide (N02 ) 0.32 0.17 I - - I . . - Chemiluminescence 

. . -

Sulfur Diox.i<ie (SO,) 0.78 0.3il' I - . 0.30 0.12 - - 0.10 0.04 Pa.rarosaniline 
, Total Suspended 

Particulates (TSP) . . - .. 0.33 - . . 0.10 . Gravimettic·High 

I Volume 

.Paniculare Matter - . I . - 0.12 . . - 0.05 . Gravimetric-High 
< 10 microns (PM- 10) 

I 
I. Volume 

1 

Ozone (0
3
) 0.20 0.10 i - . Chemiluminescence 

. . . . . 
I I 
I 

I 
1.5 I . - Atomic Absorpion 

, Lead (Pb) . I - . - . 
i i I I 

_L_ I Spectrometer i 

..; 
,Js-::tnf'fflw.:::n:n11n-'.-.~~u1A~a11uM-1,nfi fltltJ~ 24 vur. 2547 tisn : 

,-ilJ1tll't'19J : ~ ti1mziv11'1J1fluiJ1 

: fi1m11J,.,r1J'U\J'\16~fi1'll'tilu-.i1U~m1JJA\J 11ffrn1mtr fJU.11,Qi125 tNtrWim,ciitJtr 

..... ,,. __ _:, 



.... -------M!NIN!i ENVIRONMENT CONSULT.Atf.' CO LTD ., . 

2. n:~'JJLtfM1~ ~CJ 24 i1 h :, 1 L -~4 hrs.) 
cq ·--------'----- -

tn'Jfl1'11'\.JPllJlfl1!1U 

(Maximum Souod Level, Lm'.J..\') 
-

1::,1rnifo~m~o 24 i1 !11~ 

(Equivalent Sound Level, Leq.24 hi,. ) 

St~tJl?TtJ<ILU~tJ 8 i, 11.1,:i 

(Equivalent Sound Level, L"'l.8 hrs ) 

. . 

1:~UlfflN (dB(A)J 

< 115 

< 70 

.. 
2 ll'\-llfllJ 2540 

fl 1JJ lfl'S §lll 

'hhriu 115 1~i11rn(rn) 

'hitiiU 70 Lfl<il'l.J'ft(L6) 

11hnu 75 Lt1iL1J~(Ltl) 

ihn : th::n1f'lm::m,~'Yli''I' ::J lfl'llllrn,r1iun::tr~,Lnfll<lllJ 1.h::n1m 1't'nll ll1\jLlJfl~l 1t.Jo/i 29 'ff'\.J1lfllJ 2548 

I 
I 
I 

I 
I 
I 

I 
; 

I 
I 

! 
i 

I 
I 
I 

; 



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

. 
V 4 o 4 .tllll, 

lJl\il')fl'Ufl1llJtT'UtT::IYl8'U1llflfll1Yllll'ilJ8~l'i'U 

' .,; .. 
m1iJ1·h,ia.:ia~mfl 

.., .. .., 
fl1UUl tn1,i11~ fl11'1Jtl fl1liJl11,itH8~1llfl tn1,i11~ 
.. I 

(ih,a1iJA1~a1u1vb (ilaal'IJA1) 
.. d (ilaaliJ\'11,it>1u1vb (ilaal'IJA1) (l0,1flCJI) (l0,1ACJI) 

1 4.7 0.75 21 26.4 0.20 

2 9.4 0.75 22 27.6 0.20 

3 12.7 0.67 23 28.9 0.20 

4 12.7 0.51 24 30.2 0.20 

5 12.7 0.40 25 31.4 0.20 

6 12.7 0.34 26 32.7 0.20 

7 12.7 0.29 27 33.9 0.20 

8 12.7 0.25 28 35.2 0.20 

9 12.7 0.23 29 36.4 0.20 

10 12.7 0.20 30 37.7 0.20 

11 13.8 0.20 31 39.0 0.20 

12 15.1 0.20 32 40.2 0.20 

13 16.3 0.20 33 41.5 0.20 

14 17.6 0.20 34 42.7 0.20 

15 18.8 0.20 35 44.0 0.20 

16 20.1 0.20 36 45.2 0.20 

17 21.4 0.20 37 46.5 0.20 

18 22.6 0.20 38 47.8 0.20 

19 23.9 0.20 39 49.0 0.20 

20 25. l 0.20 ;?:40 50.8 0.20 

~m : tlnmtYm::'Yln-:i'Yli'vrn1mn1rn'lf11im1::~-:i1m1~~nJ 1.h::mtY:i7'lffi'1'17'411Jm:J1 iu~ 29 liu11fll.J 2548 



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

' 
\>111Hllff~-:11::~lJflllll~-:l'lltNl;rJ-:ITiijfUtfl1::'YllJ~tllJflfl'i.tll'i.t::tllfll1 • 

' . 
dB psi 

... .. .. 
NiUl'JZYltlrllflfl'll'U 

180 3.0 1 m -:rff ! 1-u iYrJ'l11U 

170 0.95 MZ'ilflff1\.11'11tijll~fl 

160 0.30 

150 0.095 mz 'ilfl11Plflll1.:iff1\.I 

140 0.030 fl 1 rt ,:i f!PI~ ff1i! fl f!'U 111'11 II a Z m, 111.l a VPI fl U'ill fl fl, , vi Nl\.l 'UtMil ,:: I 'YI !'!trn f J'cl 111 l fl 1 

(Occupation Safety & Health Administration : U.S. Department of Labor) ve11i'1J'1~ 

(OSHA. Maximum For Impulsive Sound) 

140 0.030 Ti1~.:irrr1~ff1i! flfll'l mjj(),:i1d'Ua.:iil,::1r1!'!ffl111m11imv'cl111111~ (USBM). TRP. 78 

Maximum) 

130 0.0095 fi1~ilne~ti'vn1lfuP11P1v?i1i!nm11'11jja.:i11i 'Ue.:iiJ,::ml1'ffl11Je111i m (USBM. TRP. 

78 Safe Level) 

120 0.003 fll~I~ 11vi 11'11'11th1;11i'.lu tl\.l ,1'i1V1J1fl 'lwu ~e11-d().:ili'.l\.ll1nl\.l 1\.1'1 

120 0.003 ti,~ ii fl 'lii'll flu! e1 .:i11 vu 11a::ti 1 rt .:i f!PI~ ff1'U flf£'1Jmvma::m111ila a r1 fl V'il1flfl1'l 

'lii.:i1u'Ue.:iiJ,::1Y1!'!ffl11Je111! mve11!11'l~umni1.:in~~e1-de.:ifiu 15 u1-n (OSHA. 

Maximum For 15 Minutes) 

110 0.00095 

100 0.003 

90 0.000095 Ti11t .:i ir~~ff1i! fl 'IT'il fl 1'Yl II a:: m1111J a ti~ fl v 111 nm, vi 1.:i1u 'Ufl .:i1h:: l'YI !'!ffl1i' J ti 11Ji fl 1 

ue11!11'1~ 1um,vi1.:i1u~tinltis1 8i1111.:i (OSHA, Maximum For 8 Hours) 

80 0.00003 

'nJll : le fl ffl'l iJ 'l t fl81Jfl1'l ff111JU7 2541 "1JlPl'l fl1'liJ8.:JflUl'lafl'lZ'l'llJ lllflfl1'l 1i1P1'j'ltlliPI 1u.:i1\.11'11iifNll111aZ1'11ile.:i'H\.I 

1'1-Ju'lZl'Yl!'!l'l'IU" flti.:itmmile.:iui fl'i1J'l'l1~Vlf1'Itmu 



l 

MINING ENVIRONMENT CONSULTANT CO.,LTD. 

1. 

2. 

3. 

4 . 

if niiuun::nf {Colour, Odour 

and Taste) 

~o.itt~ii (T~mp,:ran.,re) .. . 
tl 11llllJUf\lAUl'l:A1-4 

OOfl'fLIU?l:a,a {00)11 

i:iltJ;j (BOD) 

ll'l.ft1iiifomj11 l11ii1fofuli~ ttui;i 

(Total Col:fonn Bacteria) 

U'Ut1fit1uotj1lilMn 111ihfofii 

(Fecal Cclifonn Bacteria) 

8. 1uu•m1 (NO,) iuw,.ho 

1.u 1"'11uu 

9. I m)lJ hiruu11 (NH,)hnn.ho 

I 1-u1t111vu 

1 o. 1 l'luvn (Phenols) 

II . 

12. 

13 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22, 

TifJ~llfl~ (Cu) 

iJmon (Ni) 

llU~mi'.iiY (Mn) 

i~o::i1 (Zn) 

llflfltiiou (Cd) 

(Cr Hcovalcnt) 

r1::n1 (Pb) 

iln.mif-4l111fl (Total Hg) 

l'!ll'lll! {As) 

l'11011'1n{ (Cyaoidc} 

01Jiiu,1111'1'1;'-4jy (Radioactivity) 

· fi,i'~ffll81'1h 

• ti1i'~ir1t11111 

" !'lllt:11ulirnufl (Total 

Org•nochlorinc Pcsti.:idcs) 

P20 

P60 

PSO 

P80 

I 

C 

JJflli'I. 

' ""' . "" WlJ.1,Ja\.11 

10011n. 

11n1a. 

1'1.Jflif!Ollll/l'I . 

11flli'I. 

mci..iri1l1\IA\l~l:fl,, 1111iin111nfoh:LRn 

fl1.lUn'l'IJumrnnW,h:laY'1" 

th::um tl~n 1h::111n th::uin th::um 

1! 

1 

1! 

1i 

11 

l! 

11 

11 

'Ii 

15 

l! 

t 

1! 

1! 

11 

11 

11 

ti 

'Ii 

2 3 

5.0·9.0 5.0-9.0 

,-::6,0 -(4.0 

:11.s :n.o 
:n,ooo :,. 20.000 

1-1,000 

s.o 

0.'.5 

o.oos 
0 .1 

0. 1 

1.0 

1.0 

o.oos. 
o.os •• 

o.os 

0 ,05 

0.002 

0.01 

0.005 

0.1 

1.0 

o.os 

>4,000 

5.0 

0.5 

0.005 

0.1 

0.1 

1.0 

1.0 

0.005 • 

o.os •• 

0.05 

0.05 

0.002 

0.01 

0.00.5 

0.1 

1.0 

0.005 

4 

5.o-9.0 

S.O 

05 

0.005 

0.1 

0.1 

1.0 

1.0 

0.005 • 

o.os •• 

0.05 

o.os 
0.002 

0.01 

0.005 

0.1 

1.0 

0.005 

s 



lit~\! 

23 . 

24. 

25 . 

26. 

27. 

28 . 

MINING ENVIRONMENT CONSUL TANT CO LTD ., 

u1v1191ufJWfll"NJ11uu11li-ni1N"lflU (A8) 

&r\G.1'11 ri 111\Mf ~qi\11 
fll un rnni~1' 1::UITlflOIA ,,.,il 

tfom t1111n11ll1h::lo,,t 11 

flllll'lll'IJ1
11 

ffl'111 
crofl 1h:&11n th::IJITI th::LIITI th:111T1 W1::U\ll 

1 2 ~ ◄ 5 

RRTI (DDT) 1u 1,nni'utn. 1 1.0 1.0 1.0 . 

iim-.i,i;~itn-h (Alpha· BHC) ,. 
1 0.02 0.02 0.02 . 

finfli-.. {Dicldrin) " l 0.1 0.l 0. 1 . 
61\flllJ (Aldrin) ~ 'Ii O.l 0.1 0.1 

1etl,i111t1t1!11n:urtlt11fln tJ ft 1 0.2 0.2 0.2 

titlen 1..-~ (Hcptachlor 

&.Hcptachlor epoxidc) 

1trut1;lJ (Endrin) ft 1' 'b.irr1:..innfln,w1J1~t1111=iirm 

U"l'lt'!C\J;;01'H\HI 

ih.11 : t.l1::tnf!t1lll::nn1Jm1ri-.1:1'lflfl8JJ1111,1<J1~ uuti~ s ('1.~. 2537) Elt1t1fl11Jt1"l1u'lu,n:n11u'l\!~ri,11tt!1J 

11n::i'n111t1wm,-c~-1111f,to1Ju~~,ri;j 'l'l .tr. 2535 ,fo~ r'i1l1u~.1.1,"'l,ufJG1t11'Nli·i'hm11tinf1ihiiu 

fi-n11Y11l-lnirn1111n1!UfllJ1 utiu1.b-::mci11,J uh, t 11 AmJvi 16~ Miuii 24 ~lJll1,;u11 2537 

l11Jltln1~ : I/ m1mhtl1::U'l'tllllfn,1.J1ih~u 

. 

. 

-

ll,::1m1il I Muri u11d-.1tl,iifJWfllYCJ1ihftnl'lf111J1i'll11'11'19i1fl<JVllf!ll1nJ,-i,n11nn11mn.tfjm.h::1m1 

Ul1::?f11J1101~\lth::: 1awt~!) 

1 J nmiu1nt11rn::u!111ft 1l'lu1fo~H1u0111-i11io ht1fl1JJ1.lnfirlou 
~ ; .. ---- ... ,,/ 2) n1,,iu101'1l-11jfl1lJl!ll1J'lf191'1J!l ·HfUl'ln~,::fl\J,,\JJ1\I . 

3) 01'Hl'\lfn"tll::tJ1Jiinfl'U'IIMUl1ti-.1u1 

,h:a11l1ii 2 Mun lll1ii11t11~M-rmi',imnri11mwumh::urri lltt::?f11J1l01~\J\h: 1uw1~tl 

I) mn1tl1m1ua::u11nfl 1fluitHN1u011'iiwio 1,.,,m1iln~rimmn::N11.1n1:murm 

,Jfo,J, ~fJU1mT1'11lt, 1tlriou 
., "., , : 

2) f11lfJ'\ll'flllil'911\11 

3) mnh:i•~ . . 
4) m,1,tni111n::n'4'"lrJHU1 

u1:1m1Yi 3 'l~uri 1111n11J1~Mfotl1'111111nn11mrn11mh::un1 un::t'l1lJ1'5'01~U1.h:: 1aw1~t) 
t) m,qtllM11lt1::1Jl111fl favl\'v~H,um,.iwio h flfl 111,Jnttrio,mn:H1um::1.num, 

t.li'm.l111fJ11u11l'tJ1..t, 'l1Jriou 

2) fl1110llllll 



MINING ENVIRONMENT CONSUL TANT CO.,L TO. 

,J,::,m,~ 4 i~uri uvrri-nf1~i~fuii1i.:i'il,nn11mwu1-i,h;1nn ua::tr11i1rn1!lu1h:: 1o,nfo1o 
1) m, ~ui111111a::un11fl 1A1J,6~H1-um,\i,,;°v l111t111Jtln9iritl-u11ri::fl1un,::mum1 

,HmJ~ lf!WJlll'IJ1i1 iu~a1.1 
2) f)llf29ltTll1flH11 

th::111nYI 5 i~uri lll1~-nf,~,~i'tnf,i~1,no\lnm..1tnnh:a11n m,::ttllJl'Hll~'U'Ul:: 1tiw1Yio 

f11HlllU1fllJ 

2/111'11Uflftllll91~!l'Ul\l'l'll:1-u1111ri,n.f1,h::111,i~ 2. 4 ff1'115\JUl1a~J,,h:atl'l1~ I w,n-u1tlfl"llJ 

Ti111J'lfl;; un::1111ri,ni11h::U1'11~ 5 iunwrumh 
3/ fll DO l~UIOW'rl;J191lJlU~1tyfl 

1l I thJ i-tJ1rn.1u rn~ 

11' f2llll11,]ii'Ufl.:stl111::ie.:i hi?!"ln-i1qntl1JJjj"11J·nrn,nA1nu J o,:sfl'11'11n1:;utf 

l11i\ii11111Jm::iii'1.:sbit1'Ufl~ car.o, iii,iiun-h 100 iiniinfli9ivii9:1 

-i,Yiiim11.m,::i,~1u•p.l'UO./I CaCO} ,ihm-i, 100 linani'11eit:iim 

C f),:Sffll1fl'lliii11r, 

P20 fi11tJo ll~ U 1 'Yin~ 20 111ntmfi11.nU1i·rnu1,ru\J~lf1Jfl.;i1~t11Jl'1'S1\l trt)\Jt)f!loil,i on1 !N 

P80 ti ll'Ucl {1-iiu h1n~ 80 ll lfifll'lfilU1W9t'ltlU1./IJ.,J~l1JJfl~l~'IJ1Jl11'S1'ill:Tfl\JOUl~fi'Ol'dtH 

1m.1n. ijniini'JJ/nl'11 

lJ~ . 

MPN 

iinniim 
d ,. .e e 

IV1J.tc.1CtJ. 1110 Mose Probable Number 



" 'lfU1 Gl& 

n':l!ntv11111Jmn \i,,Cil Yil)lU11fl11 11,ti&GI 

- I .., "" "' 'JJ 11-s:;fl1fYn'i~'Vl11,3n ,vw1n 11i'i 'ilJ6lfl~ um::: ff ~u 1~m m.1 

.A • .... ~ Q ..S"' 14 .. 
L'HJ,:! 01l1U~l'ft1nU1tU<t1Ull::1Jl¥1lfl1'i 1'UYll-:i1,s1m1 ri1lntlfl1lU{),:jfltJ 

~1\.lt111il'IWt!'IJLltlt0111lo~tiutu1~t)-:lii-:iu,~~tllJl~lJ'nl!l 

VI .fl'. t.,&~(i) 

~1ou,ivvu m1n1i'vw1n1J11J1~nn iltrr-uuill1tfltl19lltllfl111Jlfl111Jffl1Jl'St'l'UtN,/1-:11,i1: 
" ~ y 

'471J1~ 1ri'ti~'IJtHi' ! un::m fl'l1U 1 ~ihl 1 ::ih,; tm·Hwv"YI v~,u 1'b'1 n wu ,,.mnn 1" i-rnm1 ui'm.l1 ~ 
6, ., ~ 'JJ! .., _, ., t 

M t1 fHfltu t)'l fl lH t1 n hu 1'U ,~ 1 n 1 ML 11111:: n1111 r1 ::~o~ fl~ O•rntl fl't'l 1U n ,, ni 1 u tl ~ ~ti w u:: u u 

01t1001tmm1Jfl'J11J1u111¥1n b (<il) lll1nn::11,iutyty~J11rnrn, vur. t.,&'.t.,o i'111u,i1 -iinTJ 
. .. 

n l tl'1 l 1~l'l li'I O 1 fl 'S 11 j 'l 1J'll19i 1rn:;fi,rn 1~n tl 1J 1~oti1u 'U ::ii l'lltl" fl w::m Hlfl 1 nl l'tl ,~ 1?'1 

t) t) fl tln:n, 1'111 lM'U ~'l,f fl fllflt'U'i111 fl::lJ7¥11 fl 1 'I 1 'U Yl 1" 1'l11tll'S ~mi' llnl'S ,'j M f1U~1t.l ff1Till UI ?{'II 

un::011ilo"nu lu1!v~~~1n~li't11J1tlu'i11!111 vl4~o hJil 
" , "' - -• .. "' ,rn Gil ttt.1mnn1J1::m11m::i1S1"~11t11l1m'JJJ uut1i1 GllrD (VU'f. lm&dlrD) ot:inm1J .. 

fl111l l'U'W~::11,rutyty';i'll1mit1ll l'U'f. wd lrDo .. .. 
,ffo liD 011i.'l~Hfl\.JU1tl1U\.IOfliM?itH'UOU1Uly\1{1 

~ ~ 

(Gl) tJOUl'U191lll'VJO'UO ~O.:IHUfl'li'm..i O~./lll~l1lOUUUqv1uu'11nih~unmH 1 tl11Jtl'ocmi1 

b m911 ~1ucii1mJ~it1t1l110~11Jt.1{11f,rn'JJTinu 1~tJ(ltHnuii111J1muunn 'll1n;mu'li',.:i'Viofl't 
• ll t t 1 If 

(le,) 1umti'.ivhi6UllJ1~1noyiuti~lJ'HlfJtlg;i1ni1u111w'i'h~1~0~~:;~fN'U11J1.J111-Wii~-:iuv 

N'~.:i0111J1110l'li'HlflO-:Jl,fl1'1tJ4n'Uinlf\l1'17flfllt'.M)0111a&;r11111lJ1J111tU~i-iuo · 
I ~ ~ ~ W 

('1l) , umtiHiuml l'tl1~1fl~,l~~lf1'104n''UU 1 hi~, ~t).:l~1n71.Jt1il'Wfl1~lln'U,n'Ulhm.iut.hnuv .. 
J,my\1ntt1.n1iitl'oani1 G>& 1'1fu?i1JJ911 fHllJt'U~1iiil'ouni1 " mnHJJ911 rl1u'lt1fl'HU~uo 

ti' W ,4 II ll 

ll 1t1 wn'191~9i'·Hfl Hl ·H!t1tl ,i'.h:i 1 un ,'iiH,hn 11.HlfJlJ n 1vi1rl u "M7mJo rnutl1nti oihm~1nmn 
"I I ,, I - " c:, f JI I 1 I/ ,_ : 
llJ'Utlt/011 (i)& l'lf'U~llJlll'i flt'lll'ri'Ul'l 1JlJVtlffll ti. ¥11:il-:JllJ~:i llt'l:::'iOll"lrlUtJfJ,i:;910-:i1Ji17-11:::1lltltll 

VtlO~lfltlll1tlt'Utl 

(ll'.) 1 u nniHh1::1 ::hi m1 HtioJ1mmzii'1m 11 hwnirno~!IV'U lfl~ o.:i ~11J1otJ n hi 

'1::il'v~il~thmfo 1il'm.l'U'Htl1 l~'flilo.:itit.1m,.ra.n1rl~a ~ lY!~fUH i il'hn.io 
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JJ • ... ~ ,, .. 1 ~,, 
'\JO en fJO!t11Yl'lltN\J11Jl9111Wl'O:: l'lf1.J'l flfl I~ 

{tiJ) J11mna~\J::i~unmwio-uili.ni1~1~shunui1m1::,.ffJw~n11w::'01nnrn'tli'Ym1n':i 
:' a , A • ; .., d.ati t1 ._ ... .., .,. ,1 .., ! 

'Ulll l\;lltH1l tl t'l'1\J l 1'11f117 fl \J 1-1 HJ (Hflnl':i 'II fl,n JY11Jl11.J lYII fHJ1fllJOl':i 1lfl11::MfJtll ?I fllJW::'11 tH'U 1 

l11V1'fmuugu~i~i'tlm1forn<1fJWfll'WlJ111'i!1'U trnn. 1300 - 2537 (ISO/ IEC Guide 25) tt1o 
.., ,d ., : , ti G ., fl' q.c:a • i 4 

n Cl lU \J YI fl'HJ Yll'Wtll flHl11Jl~ lfl tt fl 1 llJI Ml.l'tlfl 1J11111 Mtrn lflUI 'YI 11!0U 11n::l•HHJ 'IIYI 
,. 

nnmi'l'lo1mi.l 1mr11n~1Mu91 
: .J ll <1 V !4 ! .d .., 

{l!V) 1.J 11.Jl~ll"fl '11::i'lflJ'j 1ml '11NIU1.J'U l'\J11711tlY11JfJWMl.lt'\l::Vl1~f)1tJfl1YI Ufl!:t)Wa't111w:: 
1 fll' • II 

Yll~lflli 'b.i ln\Uflt'l!'\'1041 t11Jtl ~ty~'l111JTI Ol'H'U,, i 1'1-u1J1m 1 lU °ll 11Jl~li1TI ,i:; Hiunfltl 'l~ ,; l(J'lh::ml'l'u 

(Gil) 1u"°o~Yi~nrnl'li'Yw1n·nl1m,,,r1t11ttuA tnniim,11m-1::11l1lfltun'n11w::~1~1J~ll 
' y ' 

19lviMihfornu '1Jj1fiumw..rm~ 1all~./1~'1'11UJTI ril'rlU~ 1 ·n 1.J1J 1911! l'UU1Ul.J1a ihi:: t~unflf'I ,~ 
,, .f 

V1101h:m1tru 

' II ' ti... ., .., 
(ct) i u mtli ,in11111J li11i:hrnrnY1 i'vw101ti 1m~1?1 ti 7'1 t1 ~il11Lf1 n::ttf)W trn\ltu::Yrn 

Ufll~l/ll Ufllil~on'l~ hw~ o;ijj flWnn-.Jw Z'YI 1.:itl't11~7 /U Ufl~il lJ 'hhn'U 1ntu~thH'UYl~l'H1J1Zt'l'lJ 

9111J~ti1HuY1 H'tl1v1h:::ml'lil 

'li'o ci. nu'IJ1,nu'tl'ioiutioil11mm1 
., : A., -.!.i: A_,• 

(GI) 'tHH fl1'H1l1::tnm~ H'I 11Hl1H'l.:Jn7l,t~P!,:jlf1HH1JU'U11J1,ll!'I 'Hl011'1H fl1' 'll'tHJ 

,I • • " " • 
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.J tJ: ... ... vt\l::i'tfu11-wom1t1tllrrnm lm1 
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{1!!1) t11Hrn'!lo,11umv1utJ{J\.ll'U1~1ni1-1m::Yi1hwn11tnuu11 u1Jou11mrn1 M "' 

,Jimno;u '11!0n1ciffH'IOl'U 1rlu~1v1'Ji1140,~tn1,6 1~vhfiit11l1Jl'li'1J'1i'tJ'IJ{J,:jfHHJ1U11h!ovni1 

d.o iln5ni'mitln911 
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i1tl'1 li)(:1 

11'1!'0ilil1'4L'Uf1\l1 

(Iii) uetl1111v11n~Liifl Hllti'1 91tl~f!~Otl1J~,V;llJ\.J~'HlOA\JL i1iir.nuit1'Yli' '11;01fl'F)6U 
' .. ,, 

fl1lJnfl'iJJ'Yll'l'lV1fll'UTlJ1911tlfl1'11'UYI 191t.1rh11u::tl1'1JtHflt'lll::fl'llJJfll'J'U11J1Y"l1n 

nl'i ~" nnmJ ml1t11v11t1 rA'101Ufl11llJ 11·rnwct ~ ~tN~vl nffmf-111~ tfo tit> \lU a~ th nti t) 

111111-ni'mfHU<\1 11 n11 u-n::11 ou h~m1rnftHnmtl11mnno1'11UY1 1~uu'!fw1J1::tl1mv11r, 

11iu~t111JfJlJ lUH91'l101.lhJf1l'i~AnnuuoJ,,rnn"'1 i.:id' ~tH~1u1un1,moi~n1,ti1n'U ~un,1tH 
~ : • .ti .J .. ., ,, 111 ../.,11,J. .., t • .ti '" 

Vi'U tHl'UU 7'1J1917t'11.h::\ll'YIO.:S'YI '11'ifll'f\.J n•rn..Jl 111mnn,;i"lf.:SVl'U n~1uu 11J1trnnh::nviv.:i'Vl1rn1.11n1w 
,, ' ,, 

(Ito) "li1.:i1111::ii1mY11f1~11J (e) ~o.:ni'.h~~i\oiu~nnn1i'l'lv1mtl1m,1Tn fHln'l1u.:iSt1 

ft1rn.:i111' ¥1lll'Hnf1mtu~ nm, un::1ioul'\l~On1J;nrnni'"1tJ1nnl11mnnn1'11\.Jfl 

(m) io.:i\i91li1rn.1111um·H}91nnmfot!11rnrn1 m1JH1Jt1~rm.1rii'l'io1nnf1mv11nn1'11'U91 

11ti'1d.:i-nu.:i1u1",rnn11 ittVlUflHuJ1m'irnnJn:1i,~M~tntJi\J ~ 1'U lJ'UU~1tJ 'l~flt'lll 
I : ,, ~ 

1J t:l tJ 11J1fl 1'1lLt111ffS ~ 

., .. 
tiu.:imnw mt11ty't'lu 

i'jlJl.JPl;11f11'inl!:Yll1·n'lf'l'W1t1'I1!ll1J'lll~LL4'1::#.:i111~~6JJ 



.. . 
• cl 1""'" ,,, 1..11m 9 rn" lUlvl uni ,i:: 'W U'J Ulfl vi 

f}WDJ11n11::n1-1t11vnn'1 

·rninn 

tY (Color) 

f1111J~U (Turbidity) 

fnllJl{J\.lflHl-~H (pH) 

.., ... 
t}Wt'lfl'WW::'1HttUJ 

nunn 

ltt~n (Fe) 

ltlHfl1UIY (Mn) 

YIO~llfl~ (Cu) 

trrn::iT (Zn) 

'llt'll'.-1~ (SO 4 ) 

flftO 1.ni' (Cl} 

Yi\')flOh~ (F) 

iu191rn (NO) 

• . ◄ 
lflW'Jln1'11'U~Til'l1Ul::l.JJJ 

5 ( '11u1uuvrnilu1J-lm.Jou~) 

5 (lf1.11tlfl'l1ll~U) 

7.0-8.5 

' , nw'rl ri mu¥1;\nnn:ani 

(iiniini'119ioiim) 

1i.i,iiu 0.5 

1li1ii\.l 0.3 

1i.i,ii-u 1.0 

hl1iiu s.o 

11.l,iiu 200 

11liiiu 250 

1i.l1ou 0.7 

,ii,iiu 45 

m1um::~1-lJ~lflJfl (Total hardness as CaCO)) lUI0\.1300 

fl11)Jfl'l'Z~l~(ll')'j hlinu 200 

(Non-carbonate hardness as CaCOJ) 

,Jj 1Jlfll111il 1'1'1'a! ~11 lJ~ ~ ft ::n1t11 ~ 
(Total dissolved solids) 

111111-rilllj lnuq.:aq~ 

15 ('11U1Vll't'lniiu1.1- lfllltHUI) 

20 (l1~1lJfl111J~\I) 

6.5-9.2 

tnOl'rlO'lf laJJg-lq~ 

(iinnflllJROnfll) 

1.0 

0.5 

1.5 

15 

250 

600 

1.0 

45 

500 

250 

1,200 



fJ NO oiiw:: ~1ihrnv 

1lU01"i 

ff1n1\j (As) 

1'1fU1 l'UYl (CN) 

'1:::n1(Pb) 

tlrnn(Hg) 

llfltll~U1J(Cd) 

;ftlUIJlJ(Se) 

flt\lC1n1:1w:::"NtJfllfl1/lltJtlTil10 

'51fJfll'S 

Standard plate count 

Most probable number of 

Coliform organism (MPN) 

E.coli 

' . ..I 1nn1enoli laiJ~~qfl IOUl'llOllt'UAYllltlJl::UJJ 

(iinnni'lJ~tln~,) (~nnni'11Ylvflgi1) 

~e~1iiil o.os 
~f)~~iiii 0.1 

to~1iiii 0.05 

~o~1iiii 0.001 

9"0~11m 0.01 

vi'v~111n 0.01 

J., "' llltU'TI01'11'UAYll'tUtl~arn 

J,/ t I ~ ., .., 

1.lflfJfl11 2.2 vlO'HlU~fl'IJ1ff1ll'l!tl~IIJ911' 
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,,_, ., .: .. .; ., , , .. 

l1JJJ!Jl)1~ :· llffjfU'I 'Unl'l' 'l'!:flli'f 1hJ'l::flli'f~1J1JU flf) l\.tfHlllf1'11t1fllflW'Vl Ui;l:am11n11 'UY1H1'11lf11l 

ri1'11f'Utmilv~n'U~lUt'1'1111ltll~'IJllfl::f11'SiltHriu11in~~~ll'lftftf)1Jl{l'U\1\l 9111Jtl1::m.rn1::Y11'Hf2lilff1'110l'Jll 

uiu~ fillg, (W.ff. le~<tl!!!) tl0f19llllfl111Ji'UYtl!:'Il'rul\jty~tl1m~nn YI.ff. lli,~IJ.,o tYIJfl'llili'm.Jt ~'t111nlfltu'n 

ffl1~ fl ,,J 1'Il~1C'l l~~fl'l1lllm.n::fflJ 11n:tYO~~fl~f) 1Jn'01Uf11ltU1uih,,uu 1.ivn 1lfUft ~f11Uf) 1J01'Iqt1nnu 
,, ~ 

u ou 11.11Y11t1m1J'll\.Jl91,JtHU vu 1u1,11a 91 a oft ti u t.l i' titlt 11 ,i'vfl 1111H°iifl1111 ~ n~tN911 u1J 19111 d YI 1 . ~ 

lli'ltll19111 d 911 Ul1ill't'J!:'J1'!1,jl!jty\~tl,tnftlft YI .fl'. t.&leo ij~Q11tu~tHtlVnth:n1,m,:Y1n11u 
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tl1tn1~n1::~,,~~fl1R1flu 

f11JHU1tJ,.nwaDNit11umnm1u 
(lt'l'1'#1i1) 

L1a~ ft11MUftililllt:1'llln11n1~1uL~mnum1::l.l1t1nai1 

(S11lAN) 

t11t1!lti1u1t1t11uA11lJl1.1'1it1 2 (7) Lni,nl1zmA11£HflNttlfi1; Q'U\J~ 103 Miu;I 16 i1u1ftu 2515 

fl1t:?lT'NJJt-nfl 1'flt1~ri1'Hut1«1&1itm1L~rnnt1t'f'4ml'tilu1i!fJu.a::A11JJtlaa11zirnh'Hiu~ni~ H tHtia ltJd' 

ftJJNi1ltJ 
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uqiih,,nti"l~mf!n"l:::'1111-:iii'H11il 1,.,tl 

n!}wuwm1utlaa~fi't1lunmhm1 

(ltl11flu) 

L~il-:i tmii\.le1llliltfo1unTn11~1uL~rnnu111,~1nt1in11 ( a111Ail) 

m n ,nmw Li.'! fl 1 

U1lJ1Qll1TSlflU 

~ 
llilll111,tiJ 1hvluil'1ll1hll ilalini'111iaa1n1fll 

t,ustRw,1111 1 antnl'lllLUt111 

(p.p.m) (mg/M•) 

ili'lfl;\I (Aldrin) - 0 .25 

a~iuvlall-LIJ't10l1 (Azinphos-methyl) - 0.2 

fllU!LflU (Chlordane) - 0.5 

ii iii vi (DDT) - l 
ii ii 1 vi (DDVP) - l 
lflflllll1llll (Dichlorvos) - 1 
~IIA';u (Dieldrin) - 0.25 

lm11nol't 1, 21A1u1111 2, 21GJAllilhul'l15,wlaa1vlA (lmmrn) 

(Dimethyl l, 2-dibromo 2, 2 dichloroethyl phosphate (Dibrom) - 3 

LilUfl';u (Endrin) - 0.1 

Qloaau (Guthion) - 0.2 

t1zrt1a1-ffi1u01 (Lead arsenate) - 0.15 

6\llflU (Lindane) - 0.5 

mt11 lo,rnu (Malathion) - 15 
LlltillOtiflllll (Methoxychlor) - 15 

illAWU (Nicotine) - 0.5 

ianan,1 (Systox) - 0.1 

LLfll1LiltJIJLl11~1111U'SZOilUillltlll!J 1/ 

(TI,allium (Soluble compounds) as TI) - 0.1 

11nm1 (Tiram) - 5 
'1lln'alv!U (Toxaphene) - 0.5 

m,11r;miu (Parathion) - 0.ll 

vl1lllfliu (Phosdrin) - 0.1 

1 vt'~oi'11 (Pyrethcum) - 5 

11-fvlvMu (Warfarin) - 0.1 

f111\J11il (1w-iu (ill{)) (Carbary! (Sevin (R)J - 5 

2, 4- ii (2,4-D) - 10 

vnnma'l1 (Paraquat) - 0.5 

2, 4,5 ii (2, 4,5 T) - 10 

n11ilJ11!'1J (Accric Acid) 10 25 

Ll!lit\iHiitJ (Ammonia) 50 35 

.t1,1-1'\lua::.t1,u1::naut11N1111"\l 

(Arsenic and Compounds ( as As) J - 0.5 

a1{ifu (Arsine) 0.05 0 .2 

lt1vHh1 (Biphenyl) 0.2 1 

Uil~'IJ1l~ Lil (Bisphenol A) 0.5 2.8 

tnfoilu191t11Jn 1'1f~ (Carbon dio··idc) 5,000 9,000 



35. fll1'\Jtl'l/11ilUUan l'lli (Carbon monoxide) 

36. fli'HJ1U (Chlorine) 

37. fllllliu1111t1t1nh9i' (Chlorine dioxide) 

38. 11mdv111rntaii1.h::n!l\JtJD-.l lfmda11 

39. ~lJ1ltl-.l'nMUfl~ 

40. qu11lrJt'U::Dll\l'!JO~'n!NLLlll,:i 

41. qti!l1ai\\J [Cotton dust (raw)] 

42. h1nlufi' (Cyanide as CN) 

43. LE-niia OilfltlfHli( (L!l'n01UDil) [Ethyl alcohol (Ethanol)] 

44 . l'liju1lhi [Fluoride (as F)J 

45. vlij1l01U (Fluorine) 

46. 111hm~uhu11ui (Hydrogen Cyanide) 

47. ':!111'\lAfl!liln 1'11, (Iron Oxide Fume) 

48. LlJllfiilOllflDl!!la (111'1151'1/!la) [Methyl alcohol (Methanol)] 

49. ihiia mi1uil11 (Nickel carbonyl) 

50. il1iia 1uJtl'llv~ fo11::u.11::aw1h::flil\J~il ::ina hi 
(Nickel, Meta.I and Soluble Compounds, as Ni) 

51. n-,1111lJflit1 (Nicric acid) 

52. 1ufl1fllliln1w~ (Nitric oxide) 

53. 1ufa·n~u1flailn1'11i (Nitrogen dioxide) 

54. 1ul1111nih1liliu (Nitroglycerin) 

55. !t119'it1111t1fl1!ln1'1f (Sodium hydroxide) 

56. wa1vllli1mrnn hvi' {Sulfur diox ide) 

57. Mflth11::ciu (Sulfuric acid) 

58. Llll1111Lil'n6Ellflfl [Tetraethyl lead (ad Ph)] 

59. Llll9li1llJ'nfiilLilfl [Tetramethyl lead (as Ph)] 

60. Ql1{n Llil:lfl•nh::n!l\Jllilunirfv!l~o°il.jn 

61. ~l.jn 11a::a11'll,::11atJauni11tJD~~'-ln 

62. W\lilil (Phenol) 

63. vlllffVU (m-fluii11 l'lllil11ij() [Phosgene (Carbonyl chloride)] 

64. W!lff\1U (Phosphine) 

65. fllGlvlill'IWil'lifl (Phosphoric acid) 

66. Will'll'lili'l'f (Lllilil~) [Phosphorus (yellow)] 

67. vlo.ivloi'a 1wu01::F1ail hi (Phosohoms pentachloride) 

68. l'lll<!vl1l1<1 LWUoi:;walw~ (Phosphorus pcntasulfide) 

69. Ylmll'lili'll 1fl'ifll'l!l hi (Phosphorus trichoride) 

70. 1'lf1lu (hll!lil) [Xylene (Xylol)J 

71. ~l.J!liNl11n::ilt111oh~ (Zinc chloride fume) 

72. ':l1Jt11Na~n::ifo!lnlt1oi' (Zinc oxide fume) 

n,r»uwmmt1<1aui5s!un11nww 

(m11flii) 

50 55 

1 3 

0.1 0.3 

- 1 

- 0.1 

- 1 

- 1 

- 5 

1,000 1,900 

- 2.5 

0 .1 0 .2 

10 11 

- 10 

200 260 

0 .001 0 .007 

- 1 

2 5 

25 30 

5 9 

0.2 2 

- 2 

5 13 

- 1 

- 0.075 

- 0.07 

- 2 

- 0.1 

5 19 

0.1 0.4 

0.3 0.4 

- 1 

- 0.1 

- l 

- l 

0.5 3 

100 435 

- 1 

- 5 



r.111'HJM:i.JWUl'tl 2 

ihPiu~ iiijif'ln11il 

l. llil~U 1na/8Qi11 5mlli' (Allyl gl)•ddyl ether (AGE) ) 

2. 1u,•rnu 1mvl~!l!lhi (Boron Tifluoride) 

3. ihforn::1,iu (Butylamine) 

4. L'rliHntJ~- ibila 1mLIJ9l (Ten- Butyl chromate (as Cr03)) 
5. Aat1liu1v1,Yl~tJu11i (Chlorine trifluoride) 
6. flll t1l•rn:aw,,Gi11GJ!i,i (Chloroacetaldehyde) 
7 . Aailh'l'l1rhi (1v11ftavhjju11J ) (Chlorofonn (trichloromethane)) 
8. ilflLt1- 1v1Aa11h1uu'1lu (o- Dichlorobenzene) 
9. 191Ailill1lirnBn iiurn{ ( Dichloroethyl ether) 

10. 1,l-1Giftnil1i- l -1u1m,ihmi (1,l - Dichloro- 1-n.itroethanc) 
11. 1011nani\)11 ih1-111i' (~~ii) (Diglycidyl ether (DGE)) 
12. lil'r1Ga lllilillfl'l.11.LOllJ (Ethyl mer<:aptan) 
13. Lil'rlrit1iiu 1n11Aaa1v11u1m,m L,fl ~ 1 '111il 1u1v1,1nnL'lfil~lJ 

(Ethylene glycol dinit:rate and / on Nitroglycerin) 
14. 1lfl91WJU ftiHJhof (Hydrogen chloride) 
15. 1a1a;u (iodine) 

16. ummiia (Mangai1ese) 
17. LIJ'l'!Gahi~1u<ii (Methyl bromide) 
18. lSJnGl:l LlJllfaflULlfl\J (Methyl mercaptan) 
19. 

Lrnavl111JnliA a111iu ( Ct Methyl styrene) 
20. 

Limi\aiiu uawii111vhhtnLUVl ( L~lJ Ql 1ll) 

(Methylene bisphenyl isocyanate (MDI) 
21. 

1iitunrnBa 1n9ln'8 (Monomethyl hydrazine) 
22. 

rnllfLYluu111f (Te,phenyls) 
23. 

1n\jiiU - 2,4-hi 1ohhv1,uvi (Toluene - 2, 4 - Diisocyanate) 
24. 

liu11 flilll1~i (Vinyl chloride) 

n!Jullw,rmn.la D1'11tJ 1u n 11,h-:,u 

(1'1'11lfl lJ) 

U11J1Clli111lAil 

1h11t\ln1\11hu il11iini'utimnn1fl 
t111eU1U11i11 1 11nu1fllnu1111 

(p.p.m.) (mg!M') 

10 45 

l 3 

5 15 

- 0 .1 

0.1 0.4 

l 3 

50 240 

50 300 

15 90 

10 60 

0 .5 2.8 

10 25 

0.2 1 

5 7 

0.1 l 

- 5 

20 so 
10 20 

100 480 

0 .02 0 .2 

0 .2 0.35 

1 9 

0 .02 0 .14 

1 2.8 



ri11iu 
iim11,1f!il 

~ 

1 IUIJfl\J (Benzene) 

2 LUE;llL;VlJLLa:i111tl,:nouLuE;llL~VIJ 

(Berylium "11d Berylium compounds) 

3 1j1JLLfftHtiv11 (Ctdmium fume) 

4 ~\ILI.MILrlvu (Cadmium dust) 

5 A1foa11 lt1i11 lw111 
(Carbondisulfide) 

6 fl1,Ull\llllll'l17All8 hi 

(Carbontetruchloride) 

7 1v11iit1~\J 1ti1u111Ji 

(Ethylene dibromide) 

8 La11ilaii\J lfl1>111ahm 
(Ethylene dichloride) 

9 vhifi1aifhtei' (Formaldehyde) 

10 ~ul'll!Dll 1nf (Fluoride as dust) 

11 fl:rf1L1.11:11,,t1,:nou11ihrn11fuo~fl:rf1 

(Lead and its inorganic compound,) 

12 11rniill fl~;il,af (Methyl chloiide) 

13 111,ii'iaii\J Aa;il,i 

(Methylene chloride) 

14 !lil lLn\lL\I (t1ilfll11t<) LIJij~1~ 

(Organo (alkyl) (mercury)) 

15 a1fl111 (Styrene) 

16 1Gl,flflB l, llll11ialtu 

(Trichlorocthylcne) 

17 L1'1Gl17flilll l1 1611nl'lftU 

(T errachlorocthy lene) 

18 111~0\J (Toluene) 

19 l11t11mqu li'i,1vlii (Hydrogen sulfide) 

20 tl1i111 (Mercury) 

21 m'iltA,jjil LLll~Lnltot1m1191if 

n!}'H1JWm11Jillla~1fo1umnh~,u 

(ff111'1i1) 

v/111._,Yl~WLWIJ 3 

1fi1n111ft1,1f!il 

tll111Nf!111wii1n1\J~~lf" 
Uillllllfl1111 

fl111.u.11a.ni,aaitJ .. ~ 
'l \J,l1m 1'1~~1nfl 

L1111'1l\J'l1ll1~1lilll 

flllillll1::D::na, Wiilti 
,h~l\JUO&i tl1111NH1111l'Zlll'D\J 

1:o:a1a1~1h1n1111 

'l1l',h~1ll1i 

10 ff1\J /ll1\Jll1\J 50 ff1\J l a1\Jft1\I 10 u,;; 25 .i111d1u1hu 

21>J1mn1lJ1 25 11JlA1ni'1Jt 30 \17'1 s h,l111ni'1J 1 

~n\Jlf!OLlJlll1 ~OU1flf1llJfli ~O\Jlf111LIJf11 

0.1 jja~ni'u1 - - o .a iiai'lni'111 

~0Ul llfll1Jlll1 l!OU7f1rlllJ1'11 

0 .2 jja~n1111 - - 0.6 iiai'lni'111 

~f\Ulflfllllm ~OIJ'lffrllllt11 

20 1h11nl'1111h11 100 1/iud,1111111 30 111ii so 1h11 1d'111ihu 

10 1h11d1111hu 200 ff1\ltal\llh\l 5 \llrnlltJO'n"l~m1 25 il1111d'1uri1u 

4 #Jtu~ 
20 il1utif11ithu 50 1hu!li1uri1u 5 111ii ao ri1ud,uri1u 

50 ll1\IIA1\11hU 200 il1U/111\131\J 5 \JlrnUtJOfl1~L1117 100 ff1U/ill\lil1\I 

3 iit11~ 

3 ti1\J1il'1u1hu l 0il1U/fl1\lff1U 30 u,ii s 111\Jd1u1bu 

2.5 ih1iin1i11 - - -
~nu1AnLIJ6!1 

0.2 illlfln'llJ/ - - -
\jO\Jlf!nLll!ll1 

l 00 ff1\l lll1\lff1\I aoo 1huti1u111u 5 u1ii111tJntrw1a, 200 a1u tii1\J11111 

3 iit11~ 

500 ihUd1\Jlfl\l 2,oooa1ud111ri111 5 u1vilu,in1h,mll1 1,000 111\1/ 

2 ffitlJ~ fl1\lil1'U 

0 .01 ilailni111 - - 0.04 ilaani111 

~nu1ffri111m ~n1J1f1nl1Jfl1 

100 a1\J1111uri111 600 111ud1-u111u s 111ii'lu11n~na1 200 111ud1111hu 

3 i,111~ 
100 ff1\l/81Uff1U 300 il1U/ll1'Uft1\I 5 111iilu,in~na1 200 nud,uii1u 

2 #it~ 

l 00 ff1\Jtd'111i11\J 30081\lti1\Jff1\J 5 u,rnu,in-di~na, 200 ih1Jd1-uri1\I 

3 '111t11~ 

200 ,hud1ua1u 500 ,hud1ua1\I 10 u,ii 300 fl1\Jd1\Jt11\J 

- so a111, il',\Jrl1\I 10 \Jlii 20 ff1'U/!11\lff1\I 

- - - 0.05 iiflani111 

ijnu,,inllJ911 

- - - 0.1 il11i\ni>J1 

!OU191nLllfl1 



mn•JUJ.JWLf/11 4 

.1,ti'u~ i'iaa1n11ii 

l. ~iin, (Silica) 

fl11'19li1RU (Crystalline) 

- mEfa (Quartz) qu,iu1~~a11J11m1l'11i~lrn~a~a1J1uq~,UJ!HH 

l.lil\ll hi (Respirable dust) 

- 1'11!l'i'!I (Quartz) ~1J'l)nt11Jllil (Total dust) 

- "11ff1enn 111\'f (Cristobalitc) 

2. lolJ!li'vlff 'i1uJ~11~t1"1"11Jtf1Gi (Amorphus) 

3. ~ftL~lM (~iieiau-Siin1~1ni1 19&) (Silicates) 

- LLililL 1JcftHlil (Asbestos) 

- -nitu lavf (Trcmolile) 

- naiffl (Talc) mn~11'h.11tl'u1u (Asbestos fonn) 

- ll!llifl (Talc) vnnffii.iLthml'u1o (non- asbestos form) 

- lun1 (Mica) 

- 1,1tlffLfl1J (Soapstone) 

- tl;i-ft11111u~1uuoi' (Portland cement) 

- 1.1n,lwii (Graphite) 

- quriwiiu (Coal dust) ~ii SiO, 1!0vni1 59& 
lJ • .. .J... ' - ,1Jl11U'111J (Coal dust) VIIJ SiO

2 
IJ11ln71 59& 

4. ~1J~nil1\1Lnlilf111iJT11'11qJ (Inert or Nuisance dust) 

- qunu11i1~immo1t1'11i~11e1~ff=1rn1u~~a1J1Jn"tl1161 hi 
(Respirablc dust) 

- quYjn'IJU1Wl (Total dust) 

n!JH11Wf'l'nutlaa~ui'v 1umnhnu 
(c1111F1i1) 

,h~111111iJuu.1, 1w;llt1ililli1-stt11111tn 
' 

n11th~1utlnii 

ff"l\lD'flllllMl!I '111 iini'1aiila1n11'f 
tnllllll'i'!ll!l~tllOlfl 1 cnU11'fllUIM'S 

l COll1ff11"fM (Mppcf) (mg/M3
) 

250 10 mg!M' 

9b S102+ 5 '6 SiO,+ 2 

- 30 mg1M' 

1 [ 250 J 9& SiO2+ 2 

1 [10 mgtM'J 2 '6 S1O2+ 5 -
2 ,i, SiO2 + 2 

20 80 mgl M' 

91> SiO2 

5• 

5• -
5• -
20 -

20 -
20 -

50 -

15 -
- 24 mg/M3 

- 10 mg/M
3 

'6 SiO2+ 2 

15 5 mg1M' 

50 15 mg!M' 

--



'V11J1 (i){f 

'i1'1ln'1'11~L\Jm~1 \!Jo l.Jm1ril.J ltl<fil(j') 

hw~n!Jn'i~Vln-lri1wU!illJ1lll'i~1t11t1rmu~V11-s ~!ilm'i LL"1~(ihLiJt1m1~1t1m1l.ltJclB!ilJ1EJ 
.. V "1 0 ~._,, IJ I ... 

el1'1J'H)'U11JEJ LLcl::,1.n1v-iLL1!ili;1B1J 'Uf11'i\111-31'ULnt11n\Jrl11l.J'HlU LL'1~'111-3 LL'1:::L'1tJ-3 'W .PI. lDd'.<f~ 

ri 1V1u v11 im EJ ~ 1-:i v1 eN mu I'll.! w vi' \JL~EJ-3~ cl n ~1-31~fo LO~ EJ 9l cl e:ivi 1:: EJ::: L 1ci1 rn-svi1.:i 1 u1 u LL vi 11 :::1t1 . " 
ffi ~ Lll'U1J 19l 'i\i1 \JIJ\1l.J~ e)fi'LJ~tJ1::: n 1 l"ltl1'VIU\il .. 

il1f'lEJel1\J1'1111l.Jl'l ' l7l.J 1 'U'Utl ~ LL i,i,:in~m~Vl'i1-l n1Vl'U\il1J111'i~1'U1 Un1'i\J~'Vl1'i ~\iln1 'i 

m,:i~1 L 'WU fl1'S\f11'Url11l.JtJ cl tl\ilJ1 tJ e:J1~1tl'U13J eJ LL cl!: M1'W LL 1\il'1 tll.J L Ufl1'iVhl 1\JL~ t11n\J rl1111 {v'U 

LL~-3'111-3 LL cl::: L~ EJ-l 'W. fl\ . 1£JC.t~ct tl 5'LJ~ f) 'il.J'11"'(i) fl 1'HLclt~l.Jrl'ieJ•m 'i.:J-3 1'\J ~-3 tl t)f)'lht n111111' • 
vi'.:iliie:i1i.Jd 

., .1 .r.. ' . 1 .., - ., d 
'lJeJ (j') u"i:::fl11'1tJL •rnn11 " u'i:::fl1fl\n'll.J'11~!ilfl1'HLcltfiJ1Jrl"itl-lLL 'i.:J-11\J L 'ieJ-l l.J1Vl"l3j1'U 

., ... ,i 1 " ., 1..," .J O 1 ' ~ "i:::\il\JL'1V-lV1!JeJl.J 'Vlclfl\11-l \il'i'LJ~llclEJvlclu\il'WV~L'lcl1f11Wl1-l1'\.J 'ULLvll;l~1tJ" 

'U'€l l!:l ~'i:: n11'1ffi m 'OiJ-l~'LJL~eJ~tJtl1'VI\J\ilLfl1~'l.11tJ\JULLli11U'lh:m1f'l1 'U'i1'l!ii'1'11'UL'lJfl'l'f1 . 
cffv rn u1 EJ ~1-:itii' 11-imu rll.J'i~ lil\J L~ fJ.:J~" n ~1-31~~rno ~ EJ~H'I tl!il'i::: t1:: L 1 "11 n 11vi1-nu . ~ 

L\JLL~cl::i'u (Time Weighted Average-TWA) ll1i..1Lih.J1J19l'i!1U111l.JUl1'i1-lLLU'LJY11m.J'i::n1f'! 

L\ilfJV1tl1EJ11>1'i~ lil'UL~u-ii-lvfl "M 'Utl1~m?1ffi-0"1i.i1 m tlu Llil~L 'U'1Lu 

,J1::mf'l ru i'uvi Col,n fiU111'l1J Vl.?1. l!:l<tbo 

ouu111-a'EJ e)\1EJ~~\J1'tl'W 
' 



~::i\Jl~(J4LQ~tJflailfll 1a1n11vi-H1'U CTWA) 

uJLil'U (Lfl;L\JtlLil) 

Q(Q 

<llOO 

<I\O\o 

<ilDrn 

G>IJ\O 

G><Ml 

T 

G>O 

"' 
i,, 

lo 

(I\ 

"' 

cj 

I!, IL· dd'.)/o, 

1ttJ T •vnnvti~ L'l"7n1'l'vi1~1uviue1J1m~iu1ifo~ (~111J~) 

L "11J1Vtfo 'l'M1\.JL~fo~ (1~oii1t1mil) 

\om 

<TIO 

t,i.4: 

Si 

1umwf'i1'l'~(l)tJLii&lLQ~fJ111'1tl~1L1"7n1"i',11-l1\J trNN itlin,nnn1"if'i1,rn:uii1f'ltml'liiu1JWi~Ll'll:IV1f'liiEJ1Jcltln 
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fllrl~l!1flfl 4 

' .i:! 9) ~ ~ 

!flfltl'l1f111ilfl1J!flU1Jrl1llltlf1~fl~6llfl~!rl1fl~llfl 
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' ' ... I .c:t 91 ~ ~ v ~ d ~ 91 
\lll"il'1tYlu"iltlfll"iltlfltl'l"itl'tl'I.JIYltJ'I.Jfl11ilijfl\llfl'1'1lfl'11fl"ifl'1ilfl\ll"i1il1Ylllt'l~ \ll"i1'il11fl"il~'tttJWil l'Vtt1''1111 Ylt'lflil 

':110111':l\ll':l'Hl'J~ 

111'l\ll'l'l~1~t;ltu.fll'Vitl1111t'11U'll'l'IU1111t'I 

- Total Suspended Particulates 

- PM-10 

V V q 

1111\ll'l'l~'l~':l:l:~'UIITU-3 

- Leq. 24 hr 

. 
<> d o 

111 'l\ll'l'l~ 'l lfl 11:l:'ttfltu.fl l'ViUl 

I. pH 

2. Total Suspended Solids 

3. Total Iron 

4. Sulfate 

5. Lead 

6. Cadmium 

7. Arsenic 

QJ ,;., 4 
111':l\ll'l'J~'J~ll':l-3'1'-Ulf:l:l'l'ltl'U 

- Peak Particle Velocity 

- Frequency 

- Peak Displacement 

- Peak Vector Sum 

- Air Pressure 

a 4 a. 
,if)lfl':IMllfJ 

- High Volume Air Sampler & Blower 

- No. 8, 8 

- No. 17, 17 

- No. 23 , 23 

a 4 4 d 
lfl':lt'l•UJfJ\ll':l 'Hl'llfl ':11:l:'tt 

a a a 
,if)lfl':ltl·:U.Jtl 

- Electronic Balance SIN.0039104181 

- High Volume PM- IO Air Sampler & Blower - Electronic Balance SIN.0039104181 

- No. 2, 2 

- No. 14, 14 

- No. 20, 20 

- Sound Level Meter SIN 09017 1 

- Sound Level Meter SIN 0901 75 

- Sound Level Meter SIN 122028 

- Instante l Model Micromate SIN 

UM8 17 1, UM888I 

- pH Meter SIN Cl25985375 

- Electronic Balance S/N B647342339 

- Hot Air Oven SIN P790 

- Spectrophotometer S/N 1988383 

- Spectrophotometer SIN 1988383 

- Inductively Coupled Plasma SIN. 

079S16062402 

- Inductively Coupled Plasma SIN. 

079SJ6062402 

- lnductively Coupled Plasma SIN. 

079S l6062402 

MM_B: BOATONGSILA/2025/APR/CAL.DOC 



' ' ,.I q ii ~ ~ CV c:ir. d -=::\ ii ' 
~l'HUTlu1ltlfll116fltn1tft)'Ul't'ltl'Ufl1llJ\)fl~M'\l6-llfl16-lll6~11'01Yllltl:::: ~11'011fl11::::'111'.}Will'Wtf-1111Yltl6ll (~6) 

11fJ011Vl'n~1'1 

fl ru n TVHJ 1mff 1 'U ff tll'U 1h ~ mi rnnI 

- Respirable Dust 

- Total Dust 

- Leq. 8 hr 

- Personal Pump SKC High Flow 

SIN .201 80503062 

- Personal Pump SKC High Flow 

S/N.2018050404 7 

Sound Level Meter SIN 162036 

4 4 4 
'1/tlll'l '!el•UHl 

- Electronic Balance 

SIN.0039104181 

- Electronic Balance 

SIN. 0039104181 

MM_B: BOATONGSILA/2025/APR/CAL.DOC 



TISC 
En v r onmen - -· -··-· ........ . 

• • l • 

t a I 

RECALi BRA TION 
DUE DATE: 

October 11, 2025 

Calibration Certification Information 

Cal. Date: October 11, 2024 Rootsmeter 5/N: 438320 Ta: 294 

Pa: 748.5 

"K 

Operator: Jim Tisch mm Hg 

Calibration Model #: TE-5025A Calibrator S/N: 1635 

Vol. lnit Vol. Final AVol. ATime AP AH 
Run (m3) (m3) (m3) (min) (mm Hg) (in H20) 

1 1 2 1 1.3780 3.2 2.00 

2 3 4 1 0.9800 6.4 4.00 

3 5 6 1 0.8740 8.0 5.00 
4 7 8 1 0.8350 8.8 5.50 

5 9 10 1 0.6900 12.8 8.00 

Data Tabulation 

Vstd Qstd ✓ ~H ( ·fis~d )( T~d -) Qa ✓ 6H( Ta/Pa) 
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) 

0.9941 0.7214 1.4130 0.9957 0.7226 0.8863 
0.9898 1.0100 1.9983 0.9914 1.0117 1.2534 

0.9876 1.1300 2.2342 0.9893 1.1319 1.4014 

0.9866 1.1815 2.3432 0.9882 1.1835 1.4698 

0.9812 1.4221 2.8260 0.9829 1.4245 1.7726 

m= 2.01583 m= 1.26228 
QSTD b= -0.04035 QA b= -0.02531 

r= 0.99999 r= 0.99999 

Calculations 
Vstd=lt:.Vol((Pa-t:.P)/Pstd)(Tstd/Ta) Va:::}t:.Vol( (Pa-t:.P)/Pa) 

Qstd==IVstd/ t:. Time Qa==IVa/t:.Time 

For subsequent flow rate calculations: 

Qstd= 1/m(( Jt1H(-~:d -X Tf/ 1 )-b) 
Standard Conditions 

Tstd:I 298.15 •K 
Pstd:I 760 mm Hg 

Key 
t:.H: calibrator manometer reading (in H2O) 
AP: rootsmeter manometer reading (mm Hg) 
Ta: actual absolute temperature (°K) 
Pa: actual barometric pressure (mm Hg) 
b: intercept 
m: slope 

Tisch Environmental, Inc. 

145 South Miami Avenue 

Vi llage of Cleves, OH 45002 

Qa= 1/m ((✓AH{ Ta/Pa) )-b) 

RECALi BRA TION 

US EPA recommends annual recalibration per 1998 

40 Code of Federal R~gulations Part 50 to 51, 

Appendix B to Part 50, Reference Method for the 

Determination of Suspended Particulate Matter in 

the Atmosphere, 9.2.17, page 30 

www.tisch .env.com 

TOLL FREE: (877)263-7610 

FAX: (513)467-9009 



Accredited by 

NSC-TISI-TIS 17025 
Calibration 0426 

Jt: 
NSC-TISl-TIS 17025 

CALIBRATION 0426 

Calibration certificate Calibration Certificate No. 23BCI0476 

Object 

Manufacturer 

Type 

Serial I QM ldent. no. 

Customer 

Order no. 

Number of pages 

Date of calibration 

Electronic non-automatic weighing instrument 

Sartorius 

SECURA125-1S 

0039104181 1-

BLUE CONSULTANT LIMITED PARTNERSHIP 

32, 751 Phacha Uthit Rd., Thung Khru , 
Bangkok 10140 

224162 

4 

04 Dec 2023 

This calibration certificate documents the 
traceability to national standards. 

Uncertainties of measurements are taken into 
account when only statements of compliance 
are made. 

This certificate was prepared by Sartorius 
Corporation in accordance to the current 
ISO/lEC 17025:2017 standard and Sartorius 
Work Instruction (Method} SOP WI 08. 

This certificate relate and apply this equipment 
only. 

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the 
issuing laboratory. Calibration certificates without signature are not valid. 

The user is obliged to have the object recalibrated at appropriate intervals. 

Date 04 Dec 2023 

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok 

Approval of the Calibration Certificate 

~ i.l,r7 

Mr. Chonchai lnthana 

Verical® 
Version 6.4 

Person in charge 

~ 

Chonchai lnthana 

Page 1 I 4 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

Calibration object 

Single range instrument 

Model 

Serial Number 

QM ldent. no I Inventory no. 

Maximum capacity (Max. load) 

Measured range 

Scale interval 

Place of calibration 
Address 

Department I Cost center 

Building I Floor 

Room 

SECURA125-1S 

0039104181 

-1-

120.00000 g 

120.00000 g 

0.00001 g 

According to page 1 

QC I QA Department. I -

-- I 3rd Floor. 

Laboratory Room. 

Maximum temperature variation at place of calibration 5K 

Calibration procedure 
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments 

Test equipment 
Test equipment type Test equipment ID 

Thermometer MHB-382SO Cer No.C 19231845,(Traceable to SI unit through DKSH) 

Test weight set OIML R 111 E2 Certificate No.M2308197S ,E2(Traceable to SI unit through TCS) 

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
1 031 O Bangkok 

Vericaf® 
Version 6.4 

Valid until 

23 Aug 2024 

23 Aug 2025 

Page 214 



Calibration certificate No.: 23BCI0476 

Calibration Certificate 

Adjustment Status 
The measuring device was internally adjusted before the calibration. 

Environmental and measuring conditions 
Date of calibration 

Temperature at place of calibration I Temp. diff. 
T weights - T place 

04 Dec 2023 

25 °CI 0.5 K 

Measuring conditions The installation site is suitable. The device was levelled. Balance was 
loaded up to Max before test. 

Comments Humidity 57.7 %RH. 

Measurement results I Measurement uncertainties 
Repeatability 
Test load (nominal): 1 g 1100 g 

1 g 100 g 

1.00000 g 100.00001 g 

2 1.000009 100.00001 g 

3 1.00000 g 100.00000 g 

4 1.00000 g 100.00000 g 

5 1.00000 g 100.00000 g 

6 1.00001 g 100.00000 g 

7 1.00001 g 100.00001 g 

8 1.00000 g 100.00001 g 

9 1.00001 g 100.00000 g 

10 1.00000 g 100.00000g 

s = 0.000005 g s = 0.000005 g 

Error of indication 

Eccentricity 
Test load (nominal): 

Center 

Front left 

Back left 

Back right 

Front right 

Maximum deviation from centric loading indication 
IA/eccl max= 0.00003 g 

50 g 

50.00002 g 

50.00002 g 

50.00005 g 

50.00001 g 

49.99999 g 

Testload Indication Error Expansion factor Uncertainty Uncertainty relative 

L E k U(E) 

0.010009 0.01000 g 0.00000 g 2.00 0.0000249 

0.10000 g 0.10000 g 0.00000 g 2.00 0.0000379 

0.50000 g 0.50000 g 0.00000 g 2.00 0.000037 g 

1.00000 g 1.00000 g 0.00000 g 2.00 0.000037 g 

2.000039 2.00003 g 0.00000 g 2.00 0.000050 g 

5.00002 g 5.00002 g 0.00000 g 2.00 0.000050 g 

20.00002 g 20.00002 g 0.00000 g 2.00 0.000069 g 

50.000029 50.00004 g 0.00002 g 2.00 0.000091 g 

70.00004 g 70.00004 g 0.00000 g 2.00 0.00017 g 

100.00001 g 100,00000 g -0.00001 g 2.00 0.00017 g 

120.00003 g 120.00002 g -0.00001 g 2.00 0.00028 g 

Maximum error of indication l&nax = 0.00002 g 

Urel{E) Is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error Eis considered. You will find reference notes on the 
uncertainty of measurement in use under: Appendix to the calibration certificate ( Interpretation of measurement results. 
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented 
Expansion factor, determined in accordance wrth the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the 
measurand will be in the assigned value range. 

End of calibration certificate 

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
1 031 O Bangkok 

Vericat® 
Version 6.4 Page 

Ure1(E) 

0.24% 

0.037 % 

0.0074 % 

0.0037 % 

0,0025 % 

0.00100 % 

0.00034 % 

0.00018 % 

0.00024 % 

0.00017 % 

0.00023 % 

314 



Interpretation of measurement results I Appendix to the calibration certificate 

Uncertainty of measurement in use 

Device adjusted before measurement 

Temperature deviation considered 

Temperature coefficient considered 

Uncertainty of the weighing result Ug1(W) 

Yes 

5K 

1 · 1 o-•1K 

Ug1(W) = 0.000013 g + 4.64 · 10-' · R 

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this , there is no need for a 
correction of the Indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an 
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabiltty that the value of the 
measurand will be In the assigned value range. 

Indication in % from max load Net indication Uncertainty 

R U9 t(Wl 

1% 1.20000 g 0.000019 g 

25% 30.00000 g 0.00015 g 

50% 60.00000 g 0.00029 g 

75% 90.00000 g 0.00043 g 

100% 120.00000 g 0.00057 g 

Graphic realization of the relative uncertainty of measurement I process accuracy 

1000 

100 . 

0.1 

0.01 t~~~•t• ~ ~•:;~~ ~~~-••• ~~ :• ~ ._,y. 

! ••;,. ◄.M 

0001 

lE-05 

Displayed example 

Process accuracy 

Safety factor 

0.0001 

Minimum sample weight 

Sartorius (Thailand) Co., Ltd. 
129 Rama 9 Road, Huaykwang 
10310 Bangkok 

0,001 

.). 

0.01 0,1 

[g] 

10 

Verical® 
Version 6.4 

100 

1.00 % 

3 

0.00396 g 

Uncertainty relative 

Ug1(Wlrel 

0.0015 % 

0.00051 % 

0.00049 % 

0.00048 % 

0.00047 % 

Safety factor 

10 • 
5 ■ 
3 11!1 

2 ■ 

Page 414 
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CALIBRATION REPORT 

Instrument: Sound Level Meter 

Date of Calibrate: January 7, 2025 

Calibrator: Sound Calibrator 

Model: ST-120 

Calibration Report 

Serial No.: ST120C0267E 

Manufacturer: ACO Co., Ltd . Model: 6236 

Dued Date of Calibrate: January 6, 2026 

Manufacturer: Scarlet Tech Co., Ltd. 

Range of Calibrator: 93.96 dB 

No. Serial No. 

5 090171 

6 090175 

11 122028 

17 162036 

22 212006 

Before Adjust After Adjust 

93.8 94.0 

94.2 94.0 

93.7 94.0 

94.3 94.0 

93.7 94.0 

('W1-:J~1'li1~~1 'cl,Jui~'lTHU'nti) 

~r.i~mr-X'El-:iUDtJ1imr 

Inspection Result 

Pass 

Pass 

Pass 

Pass 

Pass 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18. SUANLUANG . SUANLUANG BANGKOK 10250 

ilac-MRA A. 
TEL .0-271 7-3000-29 FAX.0-271 9-9484 

NSC-TIS I-TIS 17025 

CALIBRATION 0008 

Certificate of Calibration Cert.No.: 24CH915 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

Ambient Temperature: 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 

( ) Ponpan Paipim 

(✓) Saithip Meangmai 

Issue Date: 

pH Meter 

Mettler Toledo 

Seven Compact S220 

C125985375 

PHM-006 

Used Item 

30 July 2024 

31 July 2024 

2407-0924DC-1 

Environment & Laboratory Co.,Ltd . 

Page.: 1 of 3 

40 Soi Liangmueangnonthaburi 13 Talad Kwan, 

Mueang, Nonthaburi 11000 

(25 ± 2.5) °C 

(50 ± 15) % 

In - house method 

- CP-CH5 by direct measurement with DC voltage 

standard and direct measurement with 

certified reference material (CRM) 

- CP-CH8 by comparison with temperature standard 

Warakorn Lerngagtrakul 

Saflf 
Approved Signatory 

5 August 2024 

The Uncertainties are for a confidence probability of approximately 95% 

This cert ificate may not be reproduced other than in full . except with the prior wr itten 
Approval of the head ct Corporate Services 3 Equ ipment Calibration and Testing Services 



Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Serial No. ID No. Cert. No. 

54030049 130RC116 23E2802 

4982054 110RC044 231908 

Cert.No.: 24CH915 

Page.: 2 of 3 

Due Date 

27 Aug 2024 

26 July 2024 

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan) 

2. Certified Reference Materials : The measurement results are traceable to SI through CPA chem Ltd., 

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 

Buffer Solution 

pH 4.008 

pH 6.986 

pH 9.997 

Manufacturer 

CPA chem 

CPA chem 

CPA chem 

Lot No. 

970851 

970852 

970853 

Exp. date 

25 Apr 2026 

25 Apr 2025 

25 Apr 2025 

3. This certificate is valid only to the item calibrated on date and place of calibration. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Document Process Calibrator at pH (4, 7, 10) 

Nominal Standard Uncertainty of Coverage 

Unit Under Value Voltage 
Actual Reading 

Measurement factor 

Calibration Input 
( ±mV) k 

pH mV mV pH 

pH Meter 4.000 177.48 177.7 4.000 0.058 2.00 

S/N.: C125985375 7.000 0.00 0.2 7.000 0.058 2.00 

10.000 -177.48 -177.2 10.000 0.058 2.00 



A a 
Calibration Results 

Function : pH Measurement 

Cert.No.: 24CH915 

Page.: 3 of 3 

Performing three buffers standard cuive by using buffer nominal pH (4,7, 10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.008 

S/N.: 1205515 6.986 

9.997 

Function: Temperature Measurement 

( * ) Without adjustment 

Actual pH 

Reading 

4.010 

6.992 

10.000 

This equipment was connected with Temperature Probe; 

- Model : lnlab®Expert Pro-ISM 

- Serial No. : 1205515 

Dimension of probe 

- Length : 

- Diameter : 

- Immersion Depth : 

Calibration 

Point 

( oc) 

25.0 

120 

12 

100 

mm. 

mm. 

mm. 

Standard 

Temperature 

( oc) 

25.003 

Remark - UUC* = Unit Under Calibration 

UUC* 

Reading 

( oc) 

24.9 

Actual mV Uncertainty of Coverage 

Reading pH Measurement factor 

(mV) (±) k 

179.9 0.0049 2.05 

6.0 0.0087 2.05 

-161.4 0.0074 2.05 

Error 
Uncertainty of Coverage 

measurement factor 

( oc) ( ± oc) k 

-0.103 0.13 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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18. SUANLUANG . SUANLUANG BANGKOK 10250 
TEL.0-2717-3000-29 FAX.0-2719-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

Received order : 
Calibration Date : 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

) Ponpan Paipim 

) Suwit lmjai 

( ✓ ) Kunchit Promprat 

Issue Date: 

Electronic Balance 

Mettler Toledo 

ML204T /00 

8647342339 

ANB-003 

EnvironMent & Laboratory Co.,Ltd. 

40 Soi Liangmueangnonthaburi 13, 

Talad Kwan, Mueang, 

Nonthaburi 11000 

Room No. 304 

09 July 2024 

09 July 2024 
0 0 

15 C to 40 C 

30 % to 90 % 

T awatchai Pama 

Approved Signatory 

14 July 2024 

ilac-MRA A 
NSC-TISI -T IS170 25 

CALIBRATION 0008 

Cert.No.: 24MM397 

Page.: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

Th,s certificate may not be reproduced other than ,n lu ll. except with the prior written 
Approval of the head of Corporate Services 3 · Equipment Calibration and Tcstmg Servi ces. 



Equipment : Electronic Balance 
Condition As-Received : Used Item 
Reference: 2407-0154OC-7 
Procedure used :-

Cert.No.: 24MM397 
Page: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14 

according to direct measurement method against standard weight. 
Condition of this result of calibration 

1. Reference standard instruments:-
lnstruments Model Serial No. 

24053 

ID No. 

70RC007 

Test report No. 

1) Standard Weight Set (E2) 15884 MM-0013-24 

2. This certificate is valid only to the item calibrated on date and place of calibration. 

3. This result of calibration was made on requested at the point specified by customer. 
4. This certificate is not certified for any commercial transaction. 
5. This certification is traceable to the International System of Unit. 
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration 

Range capacity: 0 g to 220 g Resolution 0.0001 g 
Before Adjustment : 

Balance Measurement Coverage 

ARRlied Weight Reading Correction Uncertainty Factor 
( g ) ( g ) ( g ) (±mg) (k) 
100 100.0000 0.0000 0.23 2.07 
200 199.9998 +0.0002 0.31 2 

After Adjustment : 

1. Determination of the standard deviation of weighing machine ( n = 10) 
Applied Weight Standard Deviation 

( g ) of Reading ( g ) 

100 0.00011 
200 0.00008 

Due date 

25 Jan 2026 



Equipment: 

Condition As-Received : 
Reference: 
Result of calibration 

Electronic Balance 
Used Item 

2407-01540C-7 

2. Effect of off center loading 

A mass of 100 g was placed to various position on the pan. 

The weighing machine reading error obtained is given in the table 

Position 1 Position 2 Position 3 Position 4 Position 5 
( g ) ( g ) ( g ) ( g ) ( g ) 

-0.0001 -0 .0001 -0.0002 -0.0002 -0.0001 

3. Deearture from nominal value 
Balance Measurement 

AQRlied Weight Reading Correction Uncertaint~ 
( g ) ( g ) ( g ) (±mg) 

Unload 0.0000 0.0000 0.19 
0.2 0.2000 0.0000 0.19 
0.5 0.4999 +0.0001 0.19 
2 2.0001 -0.0001 0.19 
5 5.0000 0.0000 0.19 
10 9.9999 +0.0001 0.19 
20 19.9999 +0.0001 0.23 

50 49.9999 +0.0001 0.23 
100 99.9998 +0.0002 0.23 
150 150.0000 0.0000 0.29 
200 199.9998 +0.0002 0.31 

Cert.No.: 24MM397 

Page: 3 of 3 

Maximum difference between 

off-center and central loading 

( g ) 

0.0001 

Coverage 
Factor 

(k) 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.07 

2.13 

2.07 

2 
2 

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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 
TEL.0-2717-3000-29 FAX.0-2719-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

Received Order : 
Calibration Date: 
Ambient Temperature : 
Relative Humidity : 

Calibrated by : 

Approved by : 

) Ponpan Paipim 

) Suwit lmjai 

( ✓ ) Kunchit Promprat 

Issue Date: 

Hot Air Oven 

FRANCE ETUVES 

XU058 

P790 

CHO-004 

Environment & Laboratory Co. ,Ltd. 
40 Soi Liangmueangnonthaburi 13 

Talad Kwan, Mueang, 
Nonthaburi 11000 

Room No. 303 

09 July 2024 

09 July 2024 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Krisda Malee 

Approved Signatory 

15 July 2024 

ilac-MRA A. 
NSC-TISI-T1$17025 

CALIBRATION 0008 

Cert. No.: 24TM1084 

Page: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

This certificate may not be reproduced otller than in ful l. except with the prior written 
Approval of the head of Corporate Services 3 · Eqwpment Calibration and Testing Services . 



Equipment: 
Condition As-Received : 

Reference: 

Procedure Used :-

Hot Air Oven 

Used Item 

2407-0154OC-2 

Cert. No.: 24TM1084 

Page: 2 of 3 

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct 

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) 
and Thermocouple Type T. 

The temperature scale used was based on ITS-90. 

Condition of this result of calibration 

1. Reference standard instrument-

Instrument Serial No. 
1 ) Data Acquisition MY57013823 

Cert. No. 

24LM71 

Traceable 

TPA 

Due Date 

12 May 2025 

2. This certificate is valid only to the item calibrated on date and place of calibration . 

3. This certification is traceable to the International System of Unit. 

Remark: TPA: Technology Promotion Association ( Thailand - Japan ) 
Result of Calibration :- ( * ) Without Adjustment 
Function of UUC* : 
Fresh air setting : 

Temperature Source 
Close Environment during calibration 

,, ,, •, ,~ ., . ' ? .. 
Beginning Finished ,.~ " , 

,. 

Temp. ( °C ) 27 26 
REL.Humid . ( % ) 46 49 

AC Supply ( Volt ) 220 221 

Ref. Std. ID No.: @ 

Calibration Point 

Position: ( 180) °C (104)°C 

1 22-17TC-01 21 -17RTD-01 -a 
2 23-17TC-02 21-1 ?RTD-02 w ---- ·- ·- · - - ·· -
3 19-17TC-03 17RTD-03 

4 19-17TC-04 24-1 ?RTD-04 

Probe Installation Details : Dimension of Chamber : 5 19-17TC-05 17RTD-05 

a= 5.0 cm D= 0 .36 m 6 19-17TC-06 17RTD-06 

b = 5.0 cm W= 0.40 m 
7 19-17TC-07 17RTD-07 

c= 5.0 cm H= 0.40 m 
Capacity = 0.058 m 3 

8 19-17TC-08 23-1 ?RTD-08 
--- - ····-------- -- --- ··-·- -- -~ 

9 (ref.) 19-17TC-09 23-17RTD-09 



Equipment: 

Condition As-Received : 

Reference: 

Result of Calibration :­

Function of UUC* : 

Fresh air setting : 

Calibration UUC* UUC* 

Point Setting Reading 
( oc ) ( oc ) ( oc) 
104.0 104.0 104.0 
180.0 180.0 180.0 

Calibration 

Point 
( oc ) 1 2 
104.0 104.456 103.874 

180.0 180.018 180.046 

Hot Air Oven 

Used Item 

2407-0154OC-2 

( * ) Without Adjustment 

Temperature Source 

Close 

Temperature Temperature 

stability uniformity 
( ± oc ) ( oc ) 
0.057 0.75 

0.19 0.48 

Overall 
Variation 
( oc ) 
0.80 

0.91 

Measured Temperature ( °C ) 

Position 

3 4 5 6 7 

104.281 103.992 104.032 104.023 103.795 

180.100 180.258 179.616 179.680 179.952 

Average*: The average of 30 values in each position . 

Cert. No.: 24TM1084 

Page: 3 of 3 

Coverage 

Factor 

k 

2 

2 

Uncertainty 

8 9 (ref.) ( ±oc) 
104.268 104.514 0.42 

180.156 180.021 1.1 

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. 

Temperature uniformity: The maximum difference of measured temperatures at any sensors and the measured 

temperature at the reference location which are observed at the same time or at as close an observation time as 

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation. 

UUC* : Unit Under Calibration 

Note : The reported uncertainty of measurement was included stability and excluded uniformity . 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k, providing a level of confidence of approximately 95 %. 

-oOo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUAN LUANG BANGKOK 10250 

ilaC-MRA 4 
~ 

TEL 0-2717-3000-29 FAX.0-2719-9484 
NSC-TISI-TIS 17025 

CALIBRATION 0008 

Certificate of Calibration Cert.No.: 24CHO364 

Equipment : 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

Spectrophotometer 

Hach 

DR3900 

1988383 

SPE-002 

Used Item 

09 July 2024 

09 July 2024 

2407-0154OC-9 

Environment & Laboratory Co., Ltd 

40 Soi Liangmueangnonthaburi 13 

Page.: 1 of 3 

Talad Kwan, Mueang, Nonthaburi 11000 

Calibration Place : 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 

( ) Ponpan Paipim 

(✓) Saithip Meangmai 

Issue Date: 

Room No.304 

( 27.1 to 27.5) °C (On-Site) 
( 64.1 to 63.5 ) % (On-Site) 
In - house method : 

CP-OCH4 based on ASTM E 275-01 

Warakom Lerngagtrakul 

~ 
Approved Signatory 

14 July 2024 

The Uncertainties are for a confidence probability of approximately 95% 

Tl11s certificate may not be reproduced other than in lul l. except with the prior wr itten 
Approval of the head of Corporate Services 3 Equipment Calibration and Testing Services. 



Condition of calibration result 

1. Reference Standard Material : 

Material Serial No. 

1. Absorbance Standard set 43532 

2. Absorbance Standard set 8331 

3. Wavelength Standard set 29829 

4. Wavelength Standard set 29829 

Certificate No. 

119613 

105939 

114509 

114510 

Cert. No. : 24CHO364 

Page: 2 of 3 

Due date 

22 Feb 2026 

28 Sep 2024 

11 Sep 2025 

11 Sep 2025 

2. This certificate is valid only to the item calibrated on date and place of calibration. 

3. This certificate is traceable to the International System of Unit maintained through : 

- Stam a Scientific Ltd . 

4. Spectral BandWidth : 

Scan Speed: 

5 nm 

nm/min 

Calibration Results : without adjustment 

Wavelength Accuracy 

Certified Values 

of Reference Material 
UUC Reading 

(nm) (nm) 

361.40 361 

447.20 447 

537.00 537 

638.00 638 

740.51 741 

807.04 807 

Uncertainty of 

Measurement 

(±nm) 

0.59 

0.59 

0.59 

0.59 

0.59 

0.59 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2 .00 

2.00 

2.00 



Calibration Results : without adjustment 

Photometric Accuracy 

Certified Values 
Wavelength UUC Reading 

of Reference Material 

(nm) (Abs) (Abs) 

Zero 0.000 

350.0 0.4271 0.425 

0.6391 0.635 

Zero 0.000 

0.5607 0.560 
440.0 

0.7336 0.733 

1.0636 1.064 

Zero 0.000 

0.5224 0.522 
546.1 

0.6856 0.684 

0.9937 0.993 

Zero 0.000 

0.5397 0.538 
635.0 

0.6832 0.680 

0.9886 0.986 

Remark 

Cert. No. : 

Page: 

Uncertainty of 

Measurement 

(±Abs) 

0.0046 

0.0046 

0.0050 

0.0028 

0.0030 

0.0030 

0.0031 

0.0028 

0.0028 

0.0029 

0.0028 

0.0028 

0.0028 

0.0029 

0.0028 

24CHO364 

3 of 3 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2 .00 

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer 

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank. 

- UUC = Unit Under Calibration 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 % . 



1 ► 
ICP03014067 

PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

Customer: Environment & Laboratory Co.,Ltd 

Address : 40 Soi Liangmueangnonthaburi 13 

Talad Kwan Mueang, 

Nonthaburi 11000 

User Name: Alisa ---------Phone: 
Fax: 

CONFIGURATION TESTED 

MODEL SERIAL NUMBER 

Avio200 079S16062402 

Date Tested: October 16, 2024 

Recommendation Recertification 

Period 12 

Recertification Due Octobef 16, 2025 

Date Last Certified: October 16, 2023 

Visit Number: 1 of 1 

PerkinElmer Phone 02-719-6420 ext 206 

PerkinElmer Fax: 02-318-5597 

ACCESSORIES/COMPONENT 

NOT(NCLUDED 

S~ngistix 2.0.0.2236 

· 11:STED ·EQUfPMENT CAlfB'RATIOff ffl:IMS'ER EX'PfRAifON 

IPV Methods 

tTEST ST AND ARD USED PART NUMBER EXPfRATfON DATE 
Mixed standard 1/10 N069-1579 JUN 30, 2025 

Mixed standard t /100 N930-0221 NOV 30, 2024 

~TOMER SUPPLIED COMMENTS CUSTOMER INITIALS 

·tz'%HN03 

10 % HNO3 

Page 1 of 4 

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP0.30140.67 

SERIAL NUMBER: 079S16062402 DATE TESTED: October 16, 2024 

1. MECHANICAL CHECKS 

A. Inspect and clean all fans and filters. 

8. Inspect and replace as necessary, all torch components including the RF coif. 

C. Inspect all tubing for sign of clacking or leaking. 

0. Adjust watef and gas. pr:essure reg.u.l:atm- setti.nQ-s-. 

E. Inspect and leak check pneumatics drawers. 

F. Clean the exterior of the instrument. 

2. OPTICAL CHECKS 

A. -mspect and-clear:r alt -opticat-compcments. 

B. As reqiured, check and replace all purgebfilters. 

C. Recheck optical alignment. 

3. COOLING SYSTEM CHECKS 

A. Perform preventive maintenance on chiller. 

B. Flush out the chiller every six months . 

. PERFORMANCE CKECKS 

A. Torch View Alignment. 

B. Wavelength Calibration. 

Page 2 of 4 

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



f> 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014.067 

SERIAL NUMBER : 079S16062402 DATE TESTED : October 16, 2024 

PARAMETER SPECIFICATION FINAL VALUE 

Spectral Resolution : UV As 193.696 nm $ 0.009 0.00726 

Ni 231.604 nm $ 0.011 0.00923 

Ni 341.476 nm $ 0.015 0.01321 

Spectral Resolution : VIS Ba 455.403 nm $. 0.020 0.01693 

Precision 

Zn 206.200 nm %-ASO $ 1.0 0.34 

MQ 280.271 nm %RSD s 1.0 0.32 

Mg 285.213 nm %RSD s 1.0 0.36 

Ba 455A03nm %RSD s 1.0 0.39 

Detection Limits : Axial As 193.696 nm 3(SD) ppb 63.71 

Se 19.6.026 nm 3(SD) ppb 8.95 

Tl 190.801 nm 3(SD) ppb 3.13 

Pb- 22&.35-3 nm 3(SD}ppb 0.63 

Detection Limits ; Radial A& 193.696nm 3(SD) ppb 10,24 

Zn 21·3·.857 nm 3(SD) ppb ~.(:)6 

Mn 257.610 nm 3(SD) ppb 4.98 

La 379.478 nm 3(SD) ppb 3.50 

Ba 455.403 nm 3(SD) ppb 0.70 

Ba 493.408 nm 3(SD) ppb 5.1.6. 

BEC : Axial .(IB X 1000)/(1S-IB) Mn 257.610 nm s 30 ppb 0.88 

SEC : 11adfaf (IB X 1000)/(IS-IB) -Mn 251.610 nm s 3d ppb 2.08 

Page 3 of 4 

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



f ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

.s.ERlAL- NUMBSB; .07.9.S1.00624.02-

Remarks: 

.DAT.£ TEST.ED; O£tooer 1.6.2024 

Commissioning follow as commissioning performance sheets. 

Ttris'istu certify 1ha:t the above'tests 'have' been per for ned arn:t the cunftguratitmtested 

·0 meets 

D does not meet 

the Perkin.Elmer Specifications listed .on this certificate. 

Tliis cerfrficate does nm ·moarfy PerkirtEhnets sfartdara ierms and conartion 6f sare, 
including warranty terms. 

Service Department PerkinElmer Ltd. 

Authorized Representative : kJ_ S. 
-------------------

Khwanchai Siangwong 

Customer Support Engineer 

Page 4 of 4 

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



Metrology and Calibration Department ,,~,1:•1•:1•,,,, 
,'"'-~:/,, 

::'...___~ ..... --~ 
Electrical Maintenance D ... jla~.-:; 

IVISIODC MlfA 
~,..~~ 

Electricity Generating Authority of Thailand ',,;,,,~~}•'' Jc 
NSC-TISI-TIS 17025 

81 Moo 11 Baagkruai - Sa.inoi Rd., Sainui, Nonthaburi tJ 150 Tel. (662) 436-8789 Ext. 615§ CALIBRATION 0318 

of 

Issued by: Vibration Laboratory Certificate No. 

Reference No. 

Received Date 

Calibrated Date 

Page 1 of 5 

24V031 

CBLUE01V008 

14 March 2024 

20 March 2024 

Client 

Address 

Equipment 

Manufacture /Brand 

Model 

Serial No./ ID No. 

Blue Consultant Limited Partnership 

32/751 Pracba-Uthit Rd .. Thungkhru. Bangkok 10140 

VIBRATION Ml::Tl::R 

INS'l'A'.'ITEL 

.\ficromate 

UM8171 

< 
Mr. Anusit Parsittipan 

Authorised Signatory 

Issue Date .. l~. / .. 0.~X.. ;JQi.-:</:. 

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council 

of Thailand which has assessed the measurement capability of the laboratory and its traceability to re~ognised national 

standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate 

may not be reproduced other then in full. except with the prior written approval of the head of Calibration services and 

environmental analysis department This reported measurement result relates only the measurand and applies only at the 

time of measurement 

FM-02/QP·MCC-09 Rev.4 
e-mail : MCC@cgat.co.th 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

Standard Used 

The table below is described the calibrator through the International System of Unit. 

Description Manufacture/Model Serial No. Traceable No. 

Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 

.Accelerometer Type 8305 Brue! & Kjaer 1262817 AV-0014-23 

Digital Multimeter /8846A FLUKE 4330020 23E531 

Ambient Environment : 
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Due Date 

23 January 2025 

28 March 2025 

02 October 2024 

The Calibration was performed in an environment of ( 23 ± 2 ) ° C and ( 50 ± 10 ) % relative humidity. 

Measurement Method : 

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is 

based on ISO 16063-2 1 : 2003(E) by comparison with reference accelerometer standard . 

Measurement Results 

The measurement results, labeled in the following pages give the calibration results and associated 

with measurement uncertainties. 

Measurement Uncertainty 

The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty, 

that was calculated in accordance with the method in M3003 , using coverage factor k = 2 . The value of 

the measured lies within the assigned ranges of values of confidence level of approximately 95%. 

Traceability : 

The measurement is traceable to the International System of Unit through 

- The National Institute of Metrology (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 1 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Vertical 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.42 0. 15 

*30 10.00 10.30 0.15 

40 10.00 10.26 0.15 

80 10.00 10.14 0.15 

• Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8 I 71 

Condition : Installation by vertical direction 
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Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V03 1 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Transverse 

Frequency (Hz) mm/sP mm/sP ±mm/sP 

*20 10.00 10.30 0.15 

*30 10.00 10.06 0.15 

40 10.00 10.02 0.15 

80 10.00 9.91 0. 14 

• Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UMS 171 

Condition : Installation by Transverse direction 
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Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V031 

-

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Longitude 

Frequency (Hz) mm/sP mm/sP ± mm/sP 

*20 10.00 10.39 0.15 

*30 10.00 10.16 0. 15 

40 10.00 10.10 0.15 

80 10.00 10.00 0.14 

• Calibration mal<e<i "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM81 71 

Condition : Installation by Longitude direction 

** End Certificate of Calibration ** 
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Metrology and Calibration Department --~''12)'~-­
. . . it-~"; 

Electrical Maintenance D1v1s100 !l.ilC-~ 
-:.,,~~ 

Electricity Generating Authority of Thailand ,,✓,,1,;:::::;:~_-~.--

81 Moo 11 Bllagkruai • Saifloi Rd., Sainoi, Nond.1aburi 11150 Tel. (662) 436-8789 Ext. 6155 

~ 
NSC-TISI-TIS 17025 
CALIBRATION 0318 

Issued by: Vibration Laboratory C ertificate No. 

Reference No. 

Received Date 

Calibrated Date 
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24V029 

CBL U.EOI V004 

14 March 2024 

19 March 2024 

Client 

Address 

Equipment 

Manufacture /Brand 

Model 

Serial NoJ ID No. 

Hlue Consultant Limited Partnership 

32/751 Pracha-Uthit Rd" Thungkhru, Bangkok 10140 

VIBRATION M.l:!:TER 

INSTA~TE L 

'.\1icromate 

U'.\18881 

Mr. Anusit Parsittipan 

Authorised Signatory 

'H fl !AV . 2,oN Issue Date ........ / ... . ... . .. I ... .... .. . 

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council 

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national 

standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate 

may not be reproduced other then in full, except with the prior written approval of the head of Calibration services and 

environmental analysis department. This reported measurement result relates only the measurand and applies only at the 

time of measurement. 

FM-02/QP-MCC-09 Rev.4 
e-mail : MCC@cgat.co.th 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

Standard Used 

The table below is described the calibrator through the International System of Unit. 

Description Manufacture/Model Serial No. Traceable No. 

Conditioning Amplifier Type 2626 Brue! & Kjaer 1242376 AV-0003-23 

Accelerometer Type 8305 Brue! & Kjaer 1262817 AV-0014-23 

Digital Multimeter /8846A FLUKE 4330020 23E531 

Ambient Environment : 
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Due Date 

23 January 2025 

28 March 2025 

02 October 2024 

The Calibration was performed in an environment of ( 23 ± 2 ) ° C and (50 ± IO)% relative humidity. 

Measurement Method : 

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is 

based on ISO 16063-21 : 2003(£) by comparison with reference accelerometer standard . 

Measurement Results 

The measurement results, labeled in the fo llowing pages give the calibration results and associated 

with measurement uncertainties. 

Measurement Uncertainty 

The Measurement Uncertainty are labeled on the fo llowing pages Completed the expaned uncertainty, 

that was calculated in accordance with the method in M3003 , using coverage factor k = 2 . The value of 

the measured lies within the assigned ranges of values of confidence level of approximately 95%. 

Traceability : 

The measurement is traceable to the International System of Unit through 

- The National Institute ofMetrology (Thailand) 

- Metrology and Calibration Department 



Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUCREADING UNCERTAINTY 

Vertical 

Frequency (Hz) mm/sP mm/sP :!: mm/sP 

*20 10.00 10.15 0.1 5 

*30 10.00 10.17 0.15 

40 10.00 10.17 0.15 

80 l0.00 10.13 0.15 

• Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8881 

Condition : Installation by vertical direction 
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Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUCREADING UNCERTAINTY 

Transverse 

Frequency (Hz) mm/sP mm/sP :1: mm/sP 

*20 10.00 10.19 0.15 

*30 10.00 10.02 0.15 

40 10.00 9.97 0.14 

80 10.00 9.88 0.14 

• Calibration maked "Not TISI Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM888 I 

Condition : Installation by Transverse direction 
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Metrology and Calibration Department 

Electrical Maintenance Division 

Electricity Generating Authority of Thailand 

Continued of Calibration Report Certificate Number. 24V029 

INSTRUMENT VALUE 

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY 

Longitude 

Frequency (Hz) mm/sP mm/sP ±mm/sP 

*20 10.00 10.1 5 0.15 

*30 10.00 10.04 0.15 

40 10.00 10.01 0.15 

80 10.00 9.95 0.14 

• Calibration maked "Not TlSi Accredited" in this Certificate have been included for completeness. 

Tranducer SIN : UM8881 

Condition : Installation by L-0ngitude direction 

** End Certificate of Calibration ** 
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-ia,:itlfiu1im11L~n::iLt1n'lfulue1'4ty1ilfl'11'U.~ 22 tf'1'Vl1~3J 2566 

Instrument : Abatement Air Sampler 

Model : BOX II 

Calibrator 

Calibration Report 

Personal Pump 

Manufacturer : Sensidyne 

Date of Calibrate: March 31, 2025 

Instrument : Dry Cal DC-Lite Primary Flow Meter 

Model : DCL-M Rev 1.08 

Manufacturer : Bias International Corporation 

Serial No. : 7716 

Range of Calibrator : 100 cc- 7L 

Calibration Report 

Serial No 

20180503062 

20180504047 

Nominal Range Reading Value Drift Inspection Result 

2,000 cc ±50 2,008 8 

2,500 cc ±50 2,513 13 
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-~~ ustfn nso1nwtJs:nuno d1nlil (un,uu) 
~ Bangkok insurance Public Company Limited 

25 t1\J\ln'll'l11,i U'll1~~~1Jl11l1Jtil l'llfln'1Vll fllmWl'I 10120 Tel. 0 2285 8888 
25 Sathon Tai Road, Thung Maha Mek, Sathoo, Bangkok 10120 Fu 0 26102100 

1~1Jfilln11'iJ '11.f'I. 2490 
Established 1947 . .. 

l'l::llJtJ\lltWYl 0107536000625 
Registration No. 0107536000625 

n·n.1111'11h::nu.ntJt1111-1111N~~ni.tnij't'li.t1u~01Jfltla111r.iu0n(1:h't1111n1nhn1ile-3u1) 
PUBLIC LIABILITY INSURANCE FOR MINE 

d. .. l I.I QJ' Vl11Hfl1SJ1i11SJu1::fl'UlltJ (THE SCHEDULE) 

l'l1n'll!l1°'YJ 
Company code 

002 fl! ~tltllQ 
Renewal 

□ 1h::nllnol111i 
New Business 

l. ~fl~101,h::n'llnt1 'll. UflVUl~ftlll 110. 
Name of the lnsured 

liog 25/2 '1~ 11 fl.Ufl'nll~ 
Address u .. , 

ll.'JlMUff\1'11\l 11.11,mlfm 53230 
., ... Al Go • • I 

2. an'll01::n1101rnrn1rn11 mrn1t111Jt1~m 
The Business 

\ill 1h::1nn 2 
Type2 

□ ,h:ann3 
Type3 

3. ua1u~,J,znt1un1,~rn11l,~rjiuln i1u1u,~e~ 222 i; 81 ,.,11-311 
Insured Pl".cmises , • .. , 

fl.'llll'nll~ ll.lSJ!l~ 1l.~fl1~fm 

... ., 
4. tllW1l'llfl'l1fJ1Jf11tH 

Territorial Limit 
1i1tt1tt1d11~ 222 i; 81 ,mm, 
fl.Ufl'nM 11.1iiM 1l,taA1Aflrl 

I m1J11nif,h::nuliom'II~ 524-42596-4 
Policy No. 

1'11flt11m11f'!1a~~1Jt11t1~ 1h::m11infl 
Jurisdiction ThalJ.ond 

5. 1::11::1,a1tlmi'utiv : 1~1J9"u1'1l~ 0711112024 mn 16.30 u. a'myt11u~ 0711112025 mn 1630 'll . 
Period of Insurance : From At Hrs. To At Hrs. 

.. w J/ w Q d Q ,J - - ,I • • d , • ..,J d • I w w 
6. 'U1Jt11'119'1'IIO~mmw,m v : ,11JmMt1111J1t1Nt19'111JnQ'H1JlV'!f~1n.i11nni, 1::no1.11m~un::1nt1'11u111v ,ul1w1Jn-11M91111nm, 'l1tl'!111lYI ,::not1mrn1011J1::nun1J 

Description of Risk Legal Liability arising from the Business and happening within or caused by the Insured Pen:niscs. 

Limit of Liability 

~ tl1::111Y12 
l'ypc2 

0 th::lflYI 3 
Typc3 

5,000,000 

8. fl"ll1Ji't1il.tri1'1llllfi~~ltllth::nunD9"0~1:-1~.i1tl~91tlfltlfll'H9jllfill::ftf~ c1",ih 
Deductible to be Borne by fhe Insured for each Accident 

9. 1ifatlmi''Un1J,i\-19"uth'U1Wll1fl 
The First Premium Calculate From 

10. 1rl'ot1,::nu~1Jl'('l1; 
Net Pn:rruum 

11,169.50 
tl1YI 
Bahr 

tllfl"1fl'911JiJ 
Stamp Duty 

45.00 

11. IOntYll11UlJ1"ltJ'lltHfnlJ1il11JiJ1::fi'un1J f11SJIIIOlT1111\l'll 
Attached endorsements 

1uTi1nf!!qptl,::tiulio 
Agreement made on 

29/10/2024 

□ 1h::ri''llii'o1.iv,,,~ 
Direct Agent 

'll~Mn l\llft1101~1'11't'I 1i1nfl (U'11 .. 'U) 

1!'11·4·563-62 

'Ull'l 
Bahl 

,J,::lJlW . lJlYI 
Estima,cd at The Amount of Baht 

f11~1Jnfl1l'W1J 1rl'vt1,::ti'Unon1J 
~AT. Total Premium 

785.02 
1J1l1 

tt,999.52 'IJ1YI 
Daht Bahl 

1\Jtl6nnrn11mi'tl,::ri''llntJ 
Policy issued on 

29/10/2024 

0 'Ul!l'HUl 
Broker 

1t1tl'ljfl!19llfl'II~: 
License No. : 

100038/2547 

-----~ --lt~---- -Yu , 
P,l':i'IJSJfl'llfll\411l·A orlzedSlgnature 



r:iiic., ·usun n'81nwlls:riuf!u ii,rra. (un,uu) 
~ Bangkok Insurance Public Company Umited 

~\ .J -. •• A .. ~ .. ~ 
u,,m 2/48·49 11,lq'IIV1f~ 91 .\'ll~ 0.llJ0~q911flfll1 q,~ffl919111 63000 Tel. 0 5541 6560 

2/48·49 Charoentham 'Rd., Toa It. Mueang Utteradit, Uttarltdit 53000 Fax O 5641 6564 

t11u.f~Ltlll'U'itfl\Ulll PREMIUM INVOICE 

,J1::fflUi'll fl'>11111JNflt11N"llllll1btllnlflflUl1!Nln (hm.irrmn,wila41l'J) 

1.1. UB'1H-11 ,n. 

25/2 'Ill~ 11 fl.118'184 

e,;,14u~i"' ,.~t11it1~ 53230 

• .J 
n'l1Jt1,i,.JLM'll 
Polic No. 

524-42596-4 

07/11/2024 
.. 
{'IJ 07/11/2025 
To 

4070442 1 

'llutl,:m\la'1t1 
Sum Insured 

t)(;]:i'1 

Rate 

L~t11..h~flW1f.l 
Premium 

11!.J 
Total 

111;;~1wh1vl1J 
VAT 7 % 

'l"ll-lLU*11.l 
Total 

(6900-42) 

Lt111~ 5404613 

1\1~ 29/10/2024 

Ulfl BAHT 

5,000,000.00 

11,169.50 

45.00 

11,214.50 

785.02 

11,999.52 

() 

f11U47L;t1'\.1Lifl;tlwd81J ~1t1 '\.l'\.17!.J •uiiffl n,~m.,..tl1::n'W1t1 ~1ntll (IJWl'l!'\.I) • 

11 111■iiii1iiiiiii1iiii1iifii 
11 1111111111111111■1111111 11111111r-iiiiiiii1 

1010753500062500 OOOOIXXXXJ524425954 900006900424070442 119995 
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't'i 1-3 't'i '1.fi.Y1'U1l 1 fl~ llu ,n VI 1 

" Tip Store Limited.,Part. 

L~ttl1::41Pi'liji~umM : 053356oooo489 t,1t1~tifln'lurhnumgi,M~ th!n,n u1'1laj D ~1111 ...................... . 

90/3 ci.ii'JL'lii ll1 ."1hti3 fl .llltHfjlil1~111tl tilll1~llltl 

53000 

Inv. No. : ORVM6804P070013 

Date : 08/04/2568 

Tel.055-413333 Fax. 

"\.'Ufl~fluA'1n.'UL1l;'i\nn"aun.'Un1n'Ull1i 

L'il n1111-a'ilm ilu,i ,i • Time : 13:18:15 Page : 1 / 1 

Lfl'Tl1h:;41rA''lijL~timG : 01055350247 40 I ~1~n-:J1t.1hu\j 
Customer No.: PC670070 

Customer Name : u1iYl l1~Yl~-/l~fl1 41ric:,i 
2s12 "~ 11 fi111fl l.lti'Yltl-ll 

~11.JltJ .. ')')tl-:JU.ftUi'U fjlJlj~IJICl 53230 

Tel.055-418184 

Item Article Number Article Description 

nan11 ti1fi1.J rntiu.i, 

1 020204 

'\Jifu~i..~1oi°~r-1t1n1 n 1~tJ'U~ iffi 'Uffl!Jllfl 'l 

Received the above mentioned goods in good order and condition. 

n11'U1r.:L~'l!JL11'1<!::ll:l,J\jroJ!liflLilfl'lJM"t u;fuL~W\1).IL'Dl'IITTJ'lJffi!Jllfl'l 

Payment by cheque not valid till the cheque has been honoured 

.. .. -• .., ., 
( ~'U-11\UJ'ULL1Jf!Ytinnl'lm\l) 

~fu iiwli1 
~ .... ~ 

'lU'V11tl 

Receiver Received Date 
~l'l~ii~1 

Deliverer 

Qty 

-i1U1\I 

100.00 

........ 
Reference No. 

Due Date 

L11'11'Yl'il1•mi : osvs6804p010906 

~ufllruri1'14u11,hr.: : 

Salesman Code fflt,,,l'n-nU'll1!1 : twc 

Unit Price/Unit Discount 

'14U'l!l nfll1114U'l!I ti1ua11 

Pcs. 199.00 1,900.00 

Sub Total 

Less Cash Disc 

Grand Total 

Total 

7% Total VAT 

L'IMlJ ~,~~Ul'i'1U~1r11il falt1~ f 
For Tip Store Limited., Part. 

~TUL~U 

Collector Authorized 

18,000.00 

'18,000.00 

0.00 

18,000.00 

16,822.43 

1,177.57 
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28 15 250 50 300 
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31 ~ 7 15 250 50 300 

32 _j 16 250 50 300 
- -

33 15 250 50 300 tln~ 

34 15 250 50 300 

35 16 250 50 300 tln&i 
-

36 16 250 50 300 

37 15 250 50 300 
--

38 ' 15 250 50 300 

39 15 250 50 300 un~ 
40 15 250 50 300 tln&l 

41 15 250 50 300 tin~ 

42 15 250 50 300 

43 16 250 50 300 

44 15 250 50 300 tln&i 

45 15 250 so 300 tln&i 
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U1'WVl€l-:JLLG'l'W'U'W €11~ 51 u '<il'Um1~n~11:;lii'u€l~tl1f1Jf1!1/tl1G1. tJ1tn€l'UeJ1~Y-nn~{,\1m 

• ~rnm::Vl'U~.:lbb1~~mJ.rnEJ~bnfi:innn11i1b'U'Ubfl1,:m11 '<il1nf111~:I.Jm~ru 

'W1tJ'UtJLVl1 L~:I.Jel'W m W 11U1'WVl:W~ 12 U1'WVl€l-:JLLG'l'W'U'W 1 Vl\"111:1.JA~L ~'W 1:w1tii'fof..J'1n1tVl'U~-:J LL1~~€l:1.J~Lii~m1V11 , 'U Q~ 'V 

c,j 1.cilcil I 

L Vl:1.J€l-:J LL 1Vl:IJ\,\€J'IJ:IJ'll'W 
' 

• fl11:I.Jfl~b~'U~elbfl1.:ln71'<il1nf111~:1.J.fl1~ru 'W1tJ'U'WLVl1 L~:I.Jel'W mw11 U1'W 
' " 't 

Vl:W~ 12 U7'WVl€l-:JLLG'l'W'U'W L~wihti~€lf111~7L 'U'W 1r11-:im1LL~fi'-:i1'1f..J'1m:;V1u~-:iLL1~~€l:1.J 1~mu'W1:;tii'1tJA:1.J'W7A:1.J 
" 

LLi;1:; ~'I.Ji;]:; €1€1-:J "ll-:ici-:if..J'1~ ~€ln71~1 L 'U'W 11-11-:i f111'V111 vi Lf'11~~n'<il ~t'W Ln~ m 1G1{1-:i-:i1'W 1 Vl'll:IJ'IJU il-:iutJ1:;mru 1 'Wn71 
' ... ' 

ilill'W11A1-:Jf111 LLt;1:;tJfotJ1-:JG11611tWtJ1.nl"l 1 'W'll:IJ'll'W 1 vf~t'W L'U'W(;)'W 
' " ' 

• 'tim~'Uelbb'U::~ei bfl1.:ln711 mr11-:im1tJ!lu~{,\1:IJ:IJ1{,)1f111U€l-:Jfl'W LL'1tLLflb'1J 

f..J'1n1tVl'U~-:J LL 1~~€l:IJ€1~1.:ILA1-:iA1~ LL'1ttJ1utJ1-:irJ'W'WG'l1tJ 11-:i 1:1.JLvt~t'W 
' 

110.fd, b 
2. l!.J'U1'W'U'Vlelel'U '1111 

'U 

2.1) -w1::mtlmn1V16l~tJih1 (V11 UEJ11~bn) b~1el111611~'Uel'Vlel.:I 1mvfm1:1.JA~L~'W 
'U 

~€lm1~1L-uu-:i1tJ'1J€l-:i 1r11-:im1 lii'-:id 

• 'timrn..t1lt1 '<il1nf111~:IJ.fl1~ru Yl1:;r11tltJt11Vl~-:i~n'<il €11tJ 53 U 32 Yl11~1 
'U " ' 

b~1€1111G'l1~'U€l'V1€l-:J €ltJL'Wt'W~Vl:W 9 U1'W'U€JVl€l-:J l9i7'U'1'U€l'V1€l-:i el1L.fl€lVl€l-:iLLG'l'W'U'W ~-:iVl1~€J{,\1~{,\~ "ll-:iL'U'W1~~ 
" " ' 

• l).J'6ln1::Vl'U~.:lbb 1~~el1Jfl1EJ~bn~~1nn11i1b'U'U bfl1.:ln71 '<il1nf111~l-lm~ru 

Yl1tA1U tJ:;11V1~-:i~ n'<il L~1€1111G'l1~'U€l'V1€l-:i f111~1 L U'W 11-11-:i m11:w rieJ 1 vi Ln~ f,.Ji;l m:;V1'U~€l'lll-l'll'W 
" ' 

m11G11~'U€JV1€l-:i L ~'Wvi'1 tJ~eJ m1~1 L il'W 11-11-:i m1 L ~ ei-:i'<il1 nil f..J'1~'1l€l-:i m1~1 L il'W 1m-:im1L 'UtJm1G1{1-:i-:i1tJ 1 'W'lll-l'll'W 
. ' 

il-:iutJ1:;m ru 1 tJm1ililltJ1'lll-l'll'Wm nt tJ LL'1til-:iutJ1:;m rum!umm n'<il m1:1J'1J€l-:iV11-:i1~ 1 'Wt'W~ 
' ' 

' .. 
{,\€JL 'W€l-:i 
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~mn11.i111,1m111i-i\llL~'U'IJEJ~1.h~'IJ1'1Ju~ijlllEJ 

Lf11~n11LVlijEJ~Ldi1'U!l \ll~1VlmWL~Eln11rim1r1~'1JEl~\J~,;V1 1JEJV1El~~l'l1 ~1fl\ll 

• e,mn'j~'Vl'U~<lbb'JV!lilmJ.fl1fl~bnVl'oil1nn1'Ii1bil'UbA'j-:ln1'j '17flfl7';j«l.Jm't'fru 

~1t'll'U fl1(,)'U 1 'll 1\,) b ~1el111?11{;lvi1i1-:i n11vi1 L 'W'U 1m-:in111~ riel 1 'IXLn{;l~~flWVJU~el'lll.l'll'U 
' 

• A111JAV!b~'\J\;le) bfl'j,:jn1'j"iJ7flfl7';j«mn,~ru ~';it'll'Ufl1(,)'U 1'111\,l L~7el717?11{;l 

Vl 7i 7-:J L ~'Ut111 El~ el fl7';i\9\'7 b 'U 'U 1m-:i fl7';i L ,1 el-:J"il 7 flij ~~~ '1J el-:! fl 71\9\'7 b U 'U 1A1-:J fl7';i b 'U 'U fl7';i?l17-:J-:J 7'U 1 'U'lll.J'll 'U ij 
' 

., d 
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~mn1~i1~1,1m12J fi !llL~\J'!J!l~\h:;'!J1'!Ju~ih,i!l 

Lfmn1~L'l-lU!l~LL'l~\J!l!ll<'l1\.1m ~lJL~ !ln1~rim'l{1~'!J!l~U~,;'vi U!JVl!l~~<\1 '11n!ll 

1 U1'ULL?l'U'1J'U Vlil 2 U1'ULL?l'U'1J'U Vlil 3U1'U'V11'U1.:J Vlil 9 U1'UUel'V1el.:J Vlil 10 U1'ULti'U'Uel Vlil 11 Ul'ULti'U~'U 
'U 'U 'll 'll '\J 

LL'1:::Vlii 12 Ul'ULL?l'U'll'U ·:n:i .. Pil1'U'J'Uf1~l.l\911eJ~1.:i~vhrnnhn'1J.:iit1 255 \911eJ~1.:i LL'1:::ij~'1m1~n,;-1~.:iLL?1V1.:i1t1 
'U ' 

3.2.1 ~ .. mnTHl1':i1lil'tleM'\.h::"!l1"!l'Ub'U"!l:1J"!l'U ?11l.l11ri?11'lJ1~~.:id (t,t1-:;1.:ivl 2 -7 -:;'\Jvl 1-
• • 'U 

4 Lblil::mm..J'U1n 1) 

• L'WALblil::el1~ '11f1f111~111'1'\'l'U11~ \Plel'ULL'U'U?lel'Ufl13Jci1'U 1 Vlaj biJ'UL'VH"lVlty.:J 

mnn11L'l'll"l'lllel AVIL'U'U1elel'1::: 57.6 ~1t11V1aje1~'1t1-d1.:im~ 51-60 u AVIL'U'U1elel'1::: 31.2 1e1.:i'1.:ime1~'1t1-d1.:im~ 

41-50 u melmnn11 60 u -d1.:imel 31-40 u Lm:::-d1.:ie11el 20-30 u \911l.l~1~'U 
' ' ' 

• -:;::iun1-:;fln~1 ~ \9leJ'U LL 'U'U?leJ'Uflll.lci1t11 Vlaj'1'Uf111~ m~m:::~'U'lJ1:::ril.l~n,;-1 

fim'Llt11eJel'1::: 40.8 1e1.:i'1.:im AeJ '1'Um1~n,;-11:::~'U:1Joell.l~ni;-1\9leJ'UM'U '1'Ufl11~n,;-11:::~'U:1Joell.l~ni;-1\9leJ'U'U'11el/ 

'U1'1l. '1'Ufl11~f1'\;-11:::~'Uel~'U~qjty1/ 'U1?1LL'1:::'1'Uf111~f1'\;-11:::~'U'U~qjqj1\911 \9113J~1~'U 

• n1':i'U'\.J~elA1fl'U1 ~(Jle)'IJ LL'U'U?lel'Ufl13Jci1'U 1W11\J'Utlell"11?1'U1'\'l'V16 AVIL'U'U1elel 
'U ·~ • 

'1::: 99 .2 1el.:J'1.:Jl.J1\J'Utlell"11?1'U1fl~?lil AVIL'U'U1elel'1::: 0.8 \9113J~1~'U 

• am'Um-wa:1.1-:;a ~ 1'1eJ'U LL 'U'U?leJ'Uflll.lci1t11 Vlajij ?lfll'U.fll'l'l?lm?lmn~ 61 VI fi VI 

LU'Ufoel'1::: 78.4 1el.:J'1.:Jl.J1ii?lfl1'U.fl1'\'ll?IVI foel'1::: 12.8 LL'1:::ii?lfl1'UJ71'\'lVlel,1/Vl:IJ1el/LLelf1f1'Uelel' flVILtl'U 
'U 

ci1t11 Vlaj dJ'U~ ?lmmL'1:::?lm~ n 1 t1A':ieJ'UA11fi VIL U'Uf eJel'1::: 51.6 1e1.:i'1.:imL u t1i1V1-w 1A1eJ'UA11f e1el'1::: 48.8 

ml.l~1~'U bVI elii ?Im~ n 1 'Ufl1el'Ufl1T'il1'U'J'U 1-3 A'Umn~ ?I VI fi VIL u t1f eJel'1::: 51.2 1e1.:i'1.:imij"'il1t11t1?1m~n 1 'LI . 
fl1el'Ufl11'11'U'J'U 4-6 fl'U Lm:::ij"ill'U'J'U?lm~n 1 'Ufl':iel'Uf\11 7- 10 fl'U ml.l~l~'U 

• [lij~1L'U1vle11A't1 er \,)e)'IJ LL 'U'U?lel'Ufl1l.J~1'U1 w,,ii [l ih\'1 L 'U1 Lu 'Ufl'U-.5'.:iV11V1 
\J \J at 'U 

eJ\911~\91~ AVILU'Ufm.m::: 96.4 1e1.:i1e1.:im~1elm'11n.niimAt'U 61 flVILU'UfeJel'1::: 3.6 bVlel.niimAv1~1elm AeJ 
" 'll I " 

mAn'11.:i 1~LLri '1.:JVl1Vl?lb'1Jvfo '1.:JV11V1~i;-ruV11iln LL'1:::m.:iLVl'l'll.lVl1'Um ~.:i?11LV1\91LU'Um1~1elm.:i1t1'1'i1 LL'1:::~1el\911l.l 
'I q 'I ,. 

fl':iel'Uf\11 L'U'U\l1'U 

• bb'Vli'l.:l'V17'W£11n':i~.:lbb1Vlael:IJ'Vl'imL'Vli'l.:l'Vlel.:!bvlt11vl~1Aru b'U7Aij 3 flblilb:IJ\Pl':i ., 

':iv'\.Jt'Uvl"!l:IJ"!l'U ~ \9lel'Ubb'U'U?lel'Ufl13Jci1'U 1 '\llfl 1{eJel'1::: 85.6 !,le)'IJ111 'U1 l"lij 3 nb'1Ll.J\J111el'U''U~'lll.J'll'U Vl1el 1nXLAel.:J 
'I 'U a~ 'I 

1iJij 'V11'\'l ell n16113J'll1~~.:i bb1Vl'1 eJmm::: LL Vl~.:J'Vl e),:j b ~ el1~ ~1\°l qi LLlil:::f eJ el'1::: 14. 4 \9lel'U'J 1!,Je)'IJ11ij LL Vl~.:J'V11'\'l ell m 

~.:i LL1V1Xm.1 LL'1::: LL V1~.:ivie1.:iL ~ m~J1ri'ru 1~ LLri m'l'l L ;el'U~l L '1J1!,11'\'l1l.l ~.:i Ltlt1.nTw11V1?1:1J elel ArieJ'U'lh:::~1"11?11,11 Vl1eJ ., ' 
' " ' 

elfl~'U l111Vl~Vl~\J.:J'U~L1flJVl'U1~1 L'1J1\911'\'l13J \91.:Jel~Vlill1 9 ~1'1.JffUel'Vlel.:J e)lL.flel'Vlel.:JbL?l'U'LJ'U '1.:JVllVlel\911~1'1~ 
'I 'U 'U 'I 

".J 
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m,n1,.ci1n\lm11J~v1Lil1J'!J!l~th::'!J1'!J\J~i'i ~0 

1m~n1,L\.11J!l~LL~~\J~\ll,n,,,m,mvl0n1,tim1{1~'!J!l~U7~'1l U!l'll!l~P1,n ~1ti'v1 

LV1:ihi -mi~'WeJMi.'f1V1m':i:1.J'1J'Wvi~'Utl'W 'UeJ~u1,;''Vl 'Uel'Vlel~~'11 '17nvi tl':i~'Vl1'WUM':iL'1'1l~ 33727 /16537 
' " 

LVIA 

'1J1tl 

d 
el1f.lLQiiltl • 

- el1tl 20-30 ti 
' 

- elltl 31-40 ti 
' 

- elltl 41-50 ti 
' 

- elltl 51-60 ti 
' 

- mt1mnn-;i1 60 ti 
' 

- tl1~ri:1.JPim~1 

- lJ5tl:l.J Pi n~1Mel'U~'U 

- lJ5tl:i.JPin~1Mel'U'U'17tl/ 'U1'1J . 

- ei11u1qiqi11u1i.'1. 

- 'U1qjqj1M1 

- ~~ ffJ1'U1qj qj1 (;11 

- hl1~L1tl'UVl'U~~el 

nTI'U'U~elA1a'IJ1 

~'\115 
' 

- favi 

- i.'f:l.J':ii.'f 

- V1~1/ih tl/LLtl nn'Uel~ 
" 

d 
- el'U '1 

" d Vl'U1Vl 8 / 21 

~TUTU 

106 42.4 

144 57.6 

11 4.4 

46 18.4 

58 23.2 

78 31.2 

57 22.8 

102 40.8 

70 28.0 

50 20.0 

14 5.6 

14 5.6 

0 0.0 

0 0.0 

248 99.2 

2 0.8 

0 0.0 

0 0.0 

32 12.8 

196 78.4 

22 8.8 

0 0.0 



~mn1~.,;1n\lm11Jfi111L~'U'tl,M1.h::'tl1'!fuvii'.i9it1 

11mn17L'l-1ii t1~Ld~'U'Q111<11,,,nmJL~t1nwim1~w1m~u%''11 Ut1'11t1~~<11 ,1111111 

i'I f;l1'Ul11'W 1 'U flf 'l b1el'U 

~'J'VliJ11"1'HJUl"l,r'J 

1-3 f'l'U 

4-6 f'l'U 

7-10 f'l'U 

mnn-i1 10 f'l'U 

iJ .Jd 
tJ 1 tn.J 1 '11 fYVlel 'U 

- fl11"10?11'U 

- fl11"1b'Vlij'El 

- fl11"1f1'11.:) 

- fl11"1M~1'U'EJ'Eln 

Cilll/ Cl.I Q,/ ~ SI ~ 
mruv1v:1..111il1n1il•n•n~mu i'l1b'VIM"!Je1-:in11v1EJf;)lJ • 

lJ1'V!1.:)1lJ'V11 

~1tJM11Jf'l'a'EJUl"l,r'J 

~ 

., ..I 
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e..mn1'H'l1711il (N = 250) 

121 48.4 

129 51.6 

128 51.2 

100 40.0 

22 8.8 

0 0.0 

241 96.4 

9 3.6 

0 100.0 

0 0.0 

9 0.0 

0 0.0 

0 0.0 

0 0.0 

7 0.0 

2 0.0 

0 0.0 

0 0.0 

214 85.6 

36 14.4 



l:J<lfl1~<11~1'1Fl111J fi91L~U'Uil~\.b~'IJ1'1JU~U\llil 

1m~m~L'VIUil~Ld~u!l911'11'Vlm~lJ L~ilfl1~rilll'!{w1m~u%'V1 UilV1il~~.i1 ,111191 

• ii'n~ru~nT~~elA'HM~~'U ~ (,)el'IJLLU'U?lel'Um:wci1'U 1 vmJ'V'lu11~n~ru~ nT~~el 
~ ~ 

i'l';iel..:J~~'UbU'U'/Jel..:J(,)'Ubel..:Jbrn~i'l';iel'\Ji'l11 A\?lbU'U1€1£.16'1~ 92,8 ';iel..:JG'l..:J:lJ1bU'U~b'l11 A\?lbU'U1ell:.16'1~ 4,8 'V11n'UL\?lt:J1~ 
~ 

c,111 4 OQ.I 

b?ll:.li'l1b'll1 Lrn~el'U1 \,11:lJ6'11\?l'U 

• f11"a'\.h:mm.Je:i1,iv-1 ~(,)el'I.Jbb'U'U?lel'Um:Wci'J'U 1 V1qjth~nel'Uel1;wru,5'1..:i :lJ1f1 

~?I\?! A\?lbtl'U1elt:.16'1~ 41.1 1el..:i6'1..:imilm;'V'lbn~1,11m1:wA\?lbtl'U1e:iv"~ 24,4 e:i1;'V'l1-11'1.11v151n~ci1'U~1-ir111'llm1 
' ' 

bb6'1~1;j1?f1Vln~ 1:w1Ji'th~ml'Uel1;'V'l/~?1..:Jel1l:J btl'Uyjel'\J1'UVl~elbb~'\J1'U 11..:J..:J1'U bb6'1~'Wf1b1l:.l'U/'Wf1Plf1~1 \,11lH11~'\J 
d,I '\J'\J 'I 

~(,)el'IJ bb 'U'U?lel'Um:Wci'J°tJ 1 Vlqj1~iJ€11;'V'l1el..:JVl~elel1;'V'l b?l~:W 11l:.I 1~~1 f1 f111th~ f1B'Uel1;'V'lci1°1J 1 Vlaj\,1el'IJ11iJ b ¥l l:.l..:J'V'lel 

bb~1~LVl~mnu bb6'1~ci1'U1 V1aj1~iluqiV11~1nm1t.h~nelueJ1;'V'l A\?lbU°lJ1e:iv"~ 88.4 ~bVl~e:i1elt:.16'1~ 11.6 1.h~?!u 

uqim1-iJf11';jU';j~f1el'Uel1;'V'l zj.,:iuqimci11J1 Vlaj1Ji'Lbri bi"11~!n~ 1~~ ?l.f11'V'l11..:Jf11l:J hr1tJ1~'<i11~1 b'U°lJ~°lJ 

bb6'1~1ell:.16'1~ 95,6 1~A\?l~~bU~l:.l'UB1;'V'l 

• f11"ab~ 'I.JU 'HJ Lbgi ~,i e:itH'l ~ 1\J~ 1.lfl1'V-I ~ 1,1 el'ULL uu ?lel'Um:w f el v" ~ 26. 3 
~ ' ~ 

\,1el'IJ11'l11..:J 1 t!vle-l1'UmiluqiV11~'/JJ71'V'l L\?ll:.lb';il'lvlb'IJ'U1'Llif\?lci'J'U:lJ1f1vl~\?I 1~fori hr11'1rV11\?l/b';il'l';i~'U'U'V11..:Jb~'U 

V11t:.11~ fi\?IL'U'U1ell:.16'1~ 49.4 1el..:i6'1..:imfielbr1vl:w1~1n?11LV1(9) ~,'U1 L'll'U hr1tJw'<il'1i1 hr11~uuni1:wb'd'e:i 

hr1L~ t:.11nuV1/m/vJ'U hm~'U'U'V11..:JL~'Uel1Vl11 e:iu~ L VII,) ~1nm1tJ1~f1el'Uel1;'V'l hr1~hV1'W..:JbbG'l~fliJ Lb~ bbG'I~ 
'\J 'I 'I 'U 

m:w~1~'\J zj-:J?l1bVl\,1ci'J'U1Vlru{mrn~ 44 ,2 AB?IJ71Y-lel1f111"1 "ael-:JG'l-:J:lJ1bfl(,)'11f1b'SfolU"a~'ll11111 bbG'I~ €11t.l fl';j';j:lJ~'Ui5 
"I V 'I 'I 

bbG'l~i'l11:lJbi'l1l:J(,) bU'U\,l'U 15f11';i1f1~1b~€Jbn(,)f11';ib~'U'lhl:.I ci1'U1VICU1ell:.16'1~ 52.8 1n~1vlh..:i'V'lt:.11'1.J16'\1;j "ael-:J6'1..:J:lJ1 u .,. 

1ell:.16'1~ 33.9 1f1~1 i'l~'Uf1 1f1~1 L(,)l:Jf11';j-Se:Jt:.11n'ULel..:J tJ~e:it:.11~mme:i..:i bb6'1~1f1~1vlh..:i'V'lt:.11'\J16'1Lelf1'll'U bU'U\,l'U 

• el'U1aJtl~{lbb 1\?l~mJ 

• bb Vig,' {l,f 7 ~• 11 ~ \,1 B'ULb 'U'U ?lel'U {11:lJ ?1° 1'U1V!f110 1 el l:.16'1 ~ 85.2 ';i~'IJ bb VI~..:! 
~ •!:J ' 

J1u1\?11mLG'l~umJ1t'U J1~1J m:w~1~u zj.,:ir111:w'V'lm¥lt:.1..:i'l.lel..:JLLV1~..:iJ1~:wi!1J1elt:.16'1~ 100 1~uilr111:w'V'lm¥lt:.1..:i 
' 

· bbV!gi°{l\l11'l1 ~(,)e:J'I.Jbb'U'U?IB'Um:W?f°'J'U1Vlru 1ell:.16'1~ 86,3 ';i~'UbbVl~..:J 
~ u ' 

J11im~1nl11tJ1~tJ1 ';iel..:JG'l..:J:lJ11Bl:.16'1~ 8.01'1Jl11'1.J1(>)16'1/t11tJe:i t °lJ J1~°1J bbG'l~bbV1~..:iJ15'U1 (,)1:lJ~1~'\J 1'111:W 

Y-lelb¥lt.1..:J'IJB..:JbbVl~..:Jl111'1Ji!'U1ell:.16'1~ 100.0 ';i~'UiJl'l11:W'V'lelb¥lt.1..:i 
' 

- f11"a:ij\?lf11"ail1bati ~(,)e:J'I.Jbb'U'U?IB'Um:Wci1'U1Vlqj1elt.l.6'1~ 83.2 tJ~e:it.1t11b~t.l 

6'1-:i / 'U ~'U 1 e:i..:i Mmf e:i t:.16'1 ~ 16 .4 1~u 1 t:.16'1..:i'Vl' e:i1~u1 vtf 1?11511ru~ LLG'I ~ f e:i t.16'1~ o .4 tJ 6'1° el vvf ..:iG'l..:i LL:i.i J1 

~11'16'\B..:J 1,11:lJ~1~'1.J 

5..:i'l.lc.1~ 1 ~';jfl'/Jl:.l~'l.lel..:iV1·1..hv..:i1'Uvi'e:i..:i~'Umbn'U'IJ°lJ 1el..:i6'1..:imLe-.11 bbG'l~nel..:i~..:iH 1,11:w~1~u 
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0 0.0 11 45.8 9 31.0 17 16.2 9 52.9 5 23.8 18 22.2 69 

4 66.7 4 16.7 18 62.1 47 44.8 7 41.2 13 61.9 42 51.9 135 

2 33.3 1 4.2 1 3.4 32 30.5 0 0.0 3 14.3 3 3.7 42 
I 

0.0 6 25.0 0 0.0 1 1.0 0 0.0 0 0.0 0 0.0 7 0 

0 0.0 0 0.0 1 3.4 0 0.0 0 0.0 0 0.0 0 0.0 1 

0 0.0 2 8.3 0 0.0 3 2.9 1 5.9 0 0.0 4 4.9 10 

0 0.0 0 0.0 0 0.0 2 1.9 0 0.0 0 0.0 4 4.9 6 

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 

6 100.0 24 100.0 29 100.0 105 100.0 17 100.0 21 100.0 81 100.0 I 283 

5 83.3 16 66.7 15 60.0 I 89 87.3 3 30.0 18 90.0 57 90.5 I 203 

1 16.7 8 33.3 10 40.0 I 13 12.7 7 70.0 2 10.0 6 9.5 I 47 

6 100.0 24 100.0 25 100.0 I 102 100.0 10 100.0 20 100.0 63 100.0 I 250 

0 0.0 5 20.8 0 0.0 5 4.9 1 10.0 0 0.0 14 22.2 25 

5 83.3 8 33.3 5 20.0 76 74.5 7 70.0 6 30.0 28 44.4 135 

1 16.7 11 45.8 20 80.0 21 20.6 2 20.0 14 70.0 21 33.3 90 

6 100.0 24 100.0 2-\,,11~1s>91'6 ' 102 100.0 10 100.0 20 100.0 63 100.0 250 

4.6 

24.4 

47.7 

14.8 

2.5 

0.4 

3.5 

2.1 

0.0 

100.0 

81.2 

18.8 

100.0 

10.0 

54.0 

36.0 

100.0 
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it12.j6l 

2.5 vl1'UiiiltyV11L'Un1-atl-a::ne1ue11,iw 

'Vl~e1lii 

0) hlii 

(2) ii l~uri .ii'mb~-:i "1'1"1 

'a12J 

2.6 'V11'Ufl~~::btl~EJ'Utl1,i'W'Vl~tl lii 

O) hJii 

(2) ii 

'a12J 

2.1 L'U'li1-:i 1 uvi~1'U2J1V1~e1il~~u'U • 
'V11'U'Vl~t1'12J1~nL'UPl'atlUPlf1iJ 

n1'ab~UU1e.l'Vl~tl lii 

(1) 1llii (-ii1lJlu-iie12.10) 

(2) ii 

'a12J 

. . .., 

u~i;'VI tle1V1e1-:ii:tsi1 ,\'1ntil 1111usitle1V1e1-:i t111J1t1'Vlt1-:Jbb'1'U'ti'U ,1-:iV11tile1i;i-a~i;id -a::w;h-:i1'Uvi 1 - 10 i;isi1P12J 2567 • • 
tl<a::'1l1n-an~2Jb'U1'Vl2J1e.i • 

'Viii 1 'Viii 2 'Viii 3 'Viii 9 'Viii 10 'Viii 11 .., .., .., .. .. .. 
., 

U1'Ubb6l'U'ti'U U1'Ubb6l'U'ti'U u1'Uvl1i1-:i u1'Utle1V1e1-:i U1'UbU'Uie.i u1'Ut11~'U 

N = 6 imrn:: N = 24 I imia:: I N = 25 I imrn:: I N=102 I imrn:: N=10 
,, 
·rnEJa:: N=20 

,, 
~,wa:: 

6 100.0 16 66.7 25 100.0 88 86.3 8 80.0 19 95.0 

0 0.0 8 33.3 0 0.0 14 13.7 2 20.0 1 5.0 

6 100.0 24 100.0 25 100.0 102 100.0 10 100.0 20 100.0 

6 100.0 21 87.5 25 100.0 97 95.1 10.0 I 100.0 19 95.0 

0 0.0 3 12.5 0 0.0 5 4.9 I o.o I o.o 1 5.0 

6 100.0 24 100.0 25 100.0 102 100.0 I 10.0 I 100.0 20 100.0 

2 33.3 14 58.3 20 90.9 I 75 73.5 2 20.0 17 85.0 

4 66.7 10 41. 7 2 9. 1 I 27 26.5 8 80.0 3 15.0 

6 100.0 24 100.0 22 100.0 I 102 100.0 10 100.0 20 100.0 

,,nhvi 6 /16 

'VI~ 12 
'a12J ., ~ 

U1'Ubb'1'U'tl'U 

N=63 i,wa:: I N=250 I ~tle.16'1:: 

59 93.7 22 1 88.4 

4 6.3 I 29 11.6 

63 100.0 I 250 100.0 

61 96.8 239 95.6 

2 3.2 I 11 4.4 

63 100.0 I 250 100.0 

52 82.5 I 182 73.7 

11 17.5 I 65 26.3 

63 100.0 I 247 100.0 
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'tie!2.J6'l 

2.8 t'11iiLt1'Uh1-1a::hue1£J~6l~ 

(1) Hivt1{;1/'a::UUYl1.:JL~'WV11Elb'1 

., .!/ 
(2) 'i::uumrn.1L'l.rn 

(3) hr1 b~ Ell 111.JVl/'11/'VhJ 
~ 

(4) 'i::UUYl1,H~'WeJ1Vl1'i 

(5) hr1c'.j1vrii'.:i/.nl-JbLi 
~ 

(6) e"lmlbVl'1Yl1.:J'1'W'l.J 
' ' 

(7) e)lJ~bVl~'17nfl1'ith:rneJUeJ1;'1'i 
' ' 

(8) ~'W11\;lbLn b'irlLU1Vl11'W 

b'irlrl11l-J~'W b'U'W\,l'l.J 

'i1ll 

2.9 lit1LVl~'tle)-lln1'iL~'UU1flb'U'tieJ 2.8 • 
(1) e)1EJ/n'i'il-Ji'l.Ji5 

' ' 
(2) ~m'l'iel1fl11'1 

(3) hr1th::-;J1~1 

(4) rl11l-Jbrl~EJ\;l 

.. 
(5) e"l'W1 

'i1ll 

. ' ., 

'U~~'VI UeJ'VleJ{IAi;l1 ~111~ ~1'Ui;lUe)'VJe){I '111.fle)'V)e){ILLlit'Ui'U i.:iV11~eJ'11;i'1d <a::Vl11{11'U~ 1 - 10 '16'l1flll 2567 

V11J 1 Vl1J 2 V11J 3 ., .. ., 

D1'ULLlit'Ui'U 'U1'ULLlit'Ui'U D1'Uvi1i1.:i 

N = 6 
., 
'ielfHl:: N = 24 I imrn:: N = 25 I imrn:: 

5 83.3 9 40.9 2 100.0 

0 0.0 0 0.0 0 0.0 

0 0.0 4 18.2 0 0.0 

0 0.0 1 4.5 0 0.0 

0 0.0 1 4.5 0 0.0 

0 0.0 0 0.0 0 0.0 

0 0.0 1 4.5 0 0.0 

1 16.7 6 27.3 0 0.0 

6 100.0 22 100.0 2 100.0 

0 0.0 2 7.4 0 0.0 

5 71.4 10 37.0 2 100.0 

2 28.6 8 29.6 0 0.0 

0 0.0 7 25.9 0 0.0 

0 0.0 0 0.0 0 0.0 

7 100.0 27 100.0 2 100.0 

vru1vi 7 /16 

• • 
tl-a::111n-an~1.1Lil1V11.11£J • 
V11J 9 ., 

u1tJtie1V1e1.:i 

N=102 I imrn:: 

13 46.4 

0 0.0 

1 3.6 

0 0.0 

1 3.6 

7 25.0 

0 0.0 

6 21.4 

28 100.0 

13 22.8 

27 47.4 

16 28.1 

1 1.8 

0 0.0 

57 100.0 

VI~ 10 
., Q ., 

'U 1\JL 'U'U 11 fl 

N=10 

4 

0 

0 

0 

0 

0 

0 

4 

8 

0 

4 

8 

0 

0 

12 

imia:: 

50.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

50.0 

100.0 

0.0 

33.3 

66.7 

0.0 

0.0 

100.0 

Vl1J 11 ., 
., 

'U1'Uf;J1~'U 

N=20 
., 
'imrn:: 

3 100.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

3 100.0 

0 0.0 

3 60.0 

2 40.0 

0 0.0 

0 0.0 

5 100.0 

V11J 12 ., 

'U1'UUlit'Ui'U 

N=63 
., 
'ielfHl:: 

8 40.0 

4 20.0 

1 5.0 

2 10.0 

0 0.0 

0 0.0 

0 0.0 

5 25.0 

20 100.0 

7 36.8 

6 31.6 

3 15.8 

3 15.8 

0 0.0 

19 100.0 

'i1ll 

N=250 
., 
'j"e)fll;l:: 

44 49.4 

4 4.5 

6 6.7 

3 3.4 

2 2.2 

7 7.9 

1 1.1 

22 24.7 

89 100.0 

22 17.1 

57 44.2 

39 30.2 

11 8.5 

0 0.0 

129 100.0 
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2.10 16n1':iin'l11b~Bbf1(;ln1':ib~Utht.1 

(1) i.J"1m.11 ~\rnmM 
------v 
(2) ;BEJ1f1'ULB{I 

(3) b'a{l'rW1U1~'lJB{lt~ 

(4) hwm1U1~'lJB{ILBmJu 

(5) r1~i'1n 

(6) l'l'WEJU~n1':i'11fi1':iUJ'1'lJ/':iVi.MI 
~ ' 

':i11J 

2.11 Lb'Vl6'i.:iu1~1J1Jel.:ffl':iBUfli1vi1t1~ el 

(1) ,fo.Ju 

(2) tl1i.J':i::th 

(3) 'IJ1'U1vl1~/UB'IJ1~'W 

(4) 'IJ1th::,J1~1'\Jbfl~€){jn';i€){1 

(5) ~Bti1~l.JU':i':i:U'lJ1vl 
' 

(6) B'U~ 1~LLri ti1~l.J'11nb'Vll'l'\.J1~ 

';j'Jl.J 

2.12 bb'Vl6'i.:iu1lii11e1.:ifl':ieJUfli1vi1u~e1 

(1) 'IJ1~'U 

(2) tl1i.J':i::tl1 

(3) 'IJ1'\.J1vl1~/UB'IJ1~'W 

(4) Bu~ 

';j'Jl.J 

. . ., 
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'Vl:U 1 
" 

'U1'\Jbbi;l'\J'tl'\J 

N =6 

1 

0 

4 

0 

2 

0 

7 

0 

0 

0 

4 

2 

0 

6 

0 

6 

0 

0 

6 

" 'HltJ'1:: 

14.3 

0.0 

57.1 

0.0 

28.6 

0.0 

100.0 

0.0 

0.0 

0.0 

66.7 

33.3 

0.0 

100.0 

0.0 

100.0 

0.0 

0.0 

100.0 

• • 
tl':i::'lf1n':intj1Jb'U1'Vl1J1t.1 

'Vl:U 2 'Vl:U 3 'Vl:U 9 'Vl:U 10 
" .. " " 

'U1'\Jbbi;l'\J'tl'\J u1t1vi1ii1.:i u1t1tlu'Vlu.:i 'U1'\JbU'\J'tit.l 

N = 24 I ie:it1'1:: I N = 25 I ie:it1'1:: I N=102 I ie:it1'1:: N=10 fat1'1:: 

0 

15 

23 

0 

21 

0 

59 

4 

0 

1 

0 

23 

0 

28 

0 

19 

0 

0 

19 

0.0 

25.4 

39.0 

0.0 

35.6 

0.0 

100.0 

14.3 

0.0 

3.6 

0.0 

82.1 

0.0 

100.0 

0.0 

100.0 

0.0 

0.0 

100.0 

21 

23 

25 

0 

6 

0 

75 

0 

0 

3 

5 

22 

0 

30 

1 

22 

9 

0 

28.0 0 

30.7 13 

33.3 89 

0.0 1 

8.0 20 

o.o I 23 

100.0 I 146 

0.0 0 

0.0 0 

10.0 0 

16.7 5 

73.3 88 

0.0 0 

100.0 93 

3.1 5 

68.8 98 

28.1 6 

0.0 0 

32vi,H~ W9iQ; I 109 

0.0 

8.9 

61.0 

0.7 

13.7 

15.8 

100.0 

0.0 

0.0 

0.0 

5.4 

94.6 

0.0 

100.0 

4.6 

89.9 

5.5 

0.0 

100.0 

1 

6 

8 

0 

5 

0 

20 

0 

0 

0 

0 

10 

0 

10 

2 

7 

0 

0 

9 

5.0 

30.0 

40.0 

0.0 

25.0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

100.0 

0.0 

100.0 

22.2 

77.8 

0.0 

0.0 

100.0 

'Vl:U 11 
" 

" 
'U1tirl1~'\J 

N=20 

0 

9 

19 

0 

9 

0 

37 

0 

0 

0 

0 

20 

0 

20 

1 

16 

3 

0 

20 

" "jeJtJ'1:: 

0.0 

24.3 

51.4 

0.0 

24.3 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

100.0 

0.0 

100.0 

5.0 

80.0 

15.0 

0.0 

100.0 

'Vl:U 12 
" ':i11J 

'U1'\Jbbi;l'\J'YJ ti 

N=63 ie:iv'1:: I N=250 I ie1va:: 

2 

8 

58 

1 

15 

0 

84 

2 

11 

0 

2 

48 

0 

63 

6 

58 

3 

0 

67 

2.4 I 25 

9.5 I 14 

69.0!226 
1.2 I 2 

ITTl78 
o.o I 23 

100.0 I 428 

3.2 I 6 

17.5 I 11 

o.o I 4 

3.2 I 16 

76.2 I 213 

o.o I o 
100.0 I 250 

9.0 15 

86.6 226 

4.5 21 

0.0 0 

100.0 I 262 

5.8 

17.3 

52.8 

0.5 

18.2 

5.4 

100.0 

2.4 

4.4 

1.6 

6.4 

85.2 

0.0 

100.0 

5.7 

86.3 

8.0 

0.0 

100.0 
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ieJ~l;t 

2.13 'U1~11LLi;t::,l11"UL'WeJ.:l'WelVl~eluJ 
o a 

U?~U 

( 1) b Vitl<l'l'lel 

(2) 1lJ L Vitl<l'l'lel 

,h1-U 

(1) bVitl-:'J'l'leJ 

(2) 1lJL Vitl-:'J'Y'leJ 

'a111 

'a111 

2.14 n1-arhifl'U1L~ei1'Ufli1L'ie1'U'tleJ.:i 

vi1'UV11e1a1.:ih 

(1) 'U~e)tJV]-:'Jl;t-:'J~U~h! 

(2) 'a::u1t1,MY1eJ'a::u1t1u1~1u1'aru:: 

(3) 'U~eJtlVl-:'Jl;t-:'JbblJU1 J1r1l;teJ-:'J 

(4) BU~ 

'a111 

Vl11 1 .. 
U1'Ubbf!'U'!J'U 

N=6 

6 

0 

6 

6 

0 

6 

1 

5 

0 

0 

6 

.. 
'HHHl:: 

100.0 

0.0 

100.0 

100.0 

0.0 

100.0 

16.7 

83.3 

0.0 

0.0 

100.0 

2.15 n1-an1ifl'tleJ::~mJe1ei1'Ufli1L~el'U'tlel.:l'Vi1'U'V11eJa1.:i h 

o) ne1-:iV1-:i H 0 0.0 

(2) L~1 0 0.0 

~ ., 1" " (3) Vl<ll;t<ltWtm:: '1111tl~tl::lrnf1'U 6 100.0 

.. 
(4) el'L!~ 0 0.0 

'a111 6 100.0 

Vl11 2 .. 
U1'Ubbf!'U'!J'U 

N = 24 I {m1'1:: 

24 100.0 

0 0.0 

24 100.0 

24 100.0 

0 0.0 

24 100.0 

22 91.7 

2 8.3 

0 0.0 

0 0.0 

24 100.0 

4 9.1 

16 36.4 

24 54.5 

0 0.0 

44 100.0 

tJ-a::'tf1n-an~11 L i11V1111ei 

VI~ 9 VI~ 3 

u1'Uvhi1.:i 
., ' 

'U1'U'Uel'Vlel.:I 

N = 25 I {mm:: N=102 I {e1a'1:: 

25 100.0 102 100.0 

0 0.0 0 0.0 

25 100.0 I 102 100.0 

25 100.0 I 102 100.0 

0 o.o I o 0.0 

25 100.0 I 102 100.0 

25 100.0 I 72 70.6 . 

0 o.o I 29 28.4 

0 o.o I 1 1.0 

0 o.o I o 0.0 

25 100.0 I 102 100.0 

0 0.0 0 0.0 

0 0.0 8 7.5 

25 100.0 98 92.5 

0 0.0 0 0.0 

2~u1~19>9f6 I 106 100.0 

• 

VI~ 10 
., Q ., 

'U1'UL'U'U'tfel 

N=10 {e1a'1:: 

10 100.0 

0 0.0 

10 100.0 

10 100.0 

0 0.0 

10 100.0 

10 100.0 

0 0.0 

0 0.0 

0 0.0 

10 100.0 

0 0.0 

0 0.0 

10 100.0 

0 0.0 

10 100.0 

VI~ 11 
,, 

., 0 Q 

'U1'Ufl1fl'U 

N=20 

20 

0 

20 

20 

0 

20 

17 

3 

0 

0 

20 

0 

2 

20 

0 

22 

{eia'1:: 

100.0 

0.0 

100.0 

100.0 

0.0 

100.0 

85.0 

15.0 

0.0 

0.0 

100.0 

0.0 

9.1 

90.9 

0.0 

100.0 

Vl11 12 .. 
'a111 

U1'Ubbf!'U'!J'U 

N=63 
.. 
'Hltl'1:: N=250 

., 
'aeleJl;I:: 

63 100.0 250 100.0 

0 0.0 0 0.0 

63 100.0 I 250 100.0 

63 100.0 I 250 100.0 

0 o.o I o 0.0 

63 100.0 I 250 100.0 

61 96.8 I 208 83.2 

2 3.2 I 41 16.4 

0 o.o I 1 0.4 

0 o.o I o 0.0 

63 100.0 I 250 100.0 

5 6.1 9 3.1 

14 17.1 40 13.6 

63 76.8 246 83.4 

0 0.0 0 0.0 

82 100.0 I 295 100.0 
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tl':i::'tl1n':intj"btl1vi"1ei 

im.i~ 
viii 1 

" 
'U1'Ubbi;i'U'tl'U 

viii 2 
" 

'U1'Ubbi;i'U'tl'U 

VI~ 3 

"' ' ., 'U1'U'Vl1'tl1 -!I 

viii 9 
" 

"' ' 'U1'U'Uel'Vlel-!I 

viii 10 
" 

., Q ., 

'U1'Ub'U'U'tlf.J 

viii 11 
" ., 

., 0 Q 

'U1'Ut'l1~'U 

viii 12 
" ., ., 

'U1'Ubbi;i 'U'U'U 
':i1" 

N = 6 I {mm:: I N = 24 I {mm:: I N = 25 I imm:: I N=102 I {mrn:: I N=10 I {mrn:: I N=20 I fami:: I N=63 I {mm:: I N=250 I ~elf.J~:: 

2.16 m'ii 1&ulf'l'i.:in1'il'i1t " Ln1>1nTatl~mJutl~.:i 

lli1u~mvM'i'tHin,1 - ~.:if'IJJ/~11mv,i ., . 
e1th:ihu1.:i 

0) hJil 6 100.0 13 54.2 

(2) iJ 1~ufi bi'l':i'\'1\ifl~~t'U, lJ.:!1'Uvi1, .. 0 0.0 11 45.8 

c'.Jm.nnt'U 
' 

':i1" 6 100.0 24 100.0 

nufl_.,-~~~L~~1'~1--•~t-•f~;,f;,1:·?~-
3.1 u,1,1uuvhu 1~~u~~n':i::'Vlu~.:ibb11>1~e1",11nn1':ivi1bvii1e1.:ibb':ib'UU~b1ruilvi'fa11i • 
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(3) 1lJL~Ulil1tl 0 
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41.7 

8.3 
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50.0 
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20 

22 
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28.2 
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1 

25 

7 

0 

9 

2 

44 

20 

5 

0 

0 

25 

2.3 I 8 5.8 

56.8 64 46.0 

15.9 7 5.0 

0.0 0 0.0 

20.5 55 39.6 

4.5 I 5 3.6 

100.0 I 139 100.0 

80.0 32 31.4 

20.0 52 51.0 
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o.o I 17 I 16.7 
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1 10.0 

9 90.0 

0 0.0 
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5 27.8 

11 61.1 

0 0.0 

0 0.0 

0 0.0 

2 11.1 
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8 40.0 

8 40.0 

2 10.0 

2 10.0 

20 100.0 
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12 

10 

2 

11 

14 

44 

93 

49 

6 

0 

8 

63 
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10.8 I 147 

2.2 I 20 

11.8 I 11 

15.1 I 99 

47.3 I 72 

100.0 I 398 

7!._·8 I 115 

9.5~ 

o.o I 7 

12.7 I 29 

100.0 I 250 

12.3 

36.9 

5.0 

2.8 

24.9 

18.1 
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39.6 

2.8 
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