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fl 111 ! fl''n ~ 't'i rJW ii l'Yfl-! 1 

3.1.1 0 "" 

fl11~1!UUfl11 

1.Jhi'Vl iud-:i 1gtJl1'.ifllJ1UlJ'Vl fltltJ'M'1U'VllJ~ ~lfl~ Ml'llfll'.i1~1.Ji1tJU7-:Jtl7~1~lJ ~llJ1lJ I ffmu fit) 

ut1iM1~nflu "s 1" <Yin~ 0515482£ 11~1tJtJflfl, 1892816N mi'lfl) 1rltJ1u~ 29 nwnvu 2566 ciu~ 3-1) ~-:im1 

d C\ d'tll]9,/oC\ 
lf11.JU'1~fll'.i1lfl'.il~'VilJlJ !~~11lJlJfll'.i'fll:IJ:IJWl'.ijllJ'Ufl-:J APHA-A WW A-WEF (Standard Methods for the 

Examination of Water and Wastewater; 2 I 
st 

edition, 2005) i-:iui,-~/liil.l'fll'.il~~ 3-1 

~ .c:ir.ct ci v , .c:ir.et .c:ir. d u v • : 
Vll':iHYI 3-1 un~~1fifll';j1f)1.J~1tlfJN 1fifll':i11fl':il~'H Uil~fll';j';jfl\fli;ffll'VtmtlfJl~\fl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

" V I 
fll'llfl'UIWHll'JN 

., .., 
'il 'N'flfl 

., .., 
'il1.:J'flfl 

., .., 
'il1.:J'flfl 

., .., 
'il1.:J'flfl 

., .., 
'il1.:J'flfl 

., .., 
'il1.:J'flfl 

., .., 
'il1.:J'flfl 

., .., 
'i)"J;j'flfl 

., .., 
'il1.:J'flfl 

"" d ~ 
3.1.2 fHHl11'1!rl1'1~'ttrlt\Ull~U 1 

'I 

V V I 

fll 'l'lflllll;T .fllfifl16l'JN 

, d 
11'l/Wl.l 

,d 
11'l/Wl.l 

, d 
11'lfWlJ 

,d 
11'l/Wl.l 

, d 
11'l/Wl.l 

l~ll.J HCl 1tt' pH<2 

l~l.J HNO3 1tt' pH<2 

.. 9 ., 
l'fll.J HNO3 !'YI pH<2 

.. 9., 
l'fll.J HNO3 !'YI pH<2 

- Electrometric 

- Nephelometric 

- Dried at I 03-105 °C 

- Dried at I 03-105 °C 

- EDTA 

- Turbidimetric 

- Phenanthroline 

- AA-Direct 

- AA-Direct 

- AA-Hydride 

mflfll'.i11fl'.il~l1flWfll'Vitl7~1~lJ1.J711WJlJ~lfl'.i~f11'.i 1rlfl1l.l~ 29 fll.ltllt.Jl.l 2566 ijf-lrlfll'.i'fl'.i1'il . 
11fl'.il~l11'1Wi11'Vitl7~1~tJi-:J'fll'.il-:J~ 3-2 U'1~'.iltJ-:JllJH'1 fll'.i 1lfl'.i l ~l11l.l.fllfl HlJ1f1~ 2 . 
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SCALE 1::101000 

... n1,~ ,s,am 
\ 

c> Yi'uffim-m1-s 
D vl'uiifi1t1otl-st,i1utl'R1'ii1~1~tH 
D luiitlm11utl'e11'ii1~tfirH 

g1s1ta,~11'll1~aLLn1iiA/ FJ - 1 



u;irn Toi"lauJtioJm,UA 01llA 

"' d o 
~Hlfl l 'n lfl'l l :: 11fl Wfll l't 'U 1 

' ., 'U0vlfWl::fl0'U "Sl" 

~ ct q: ~ ' 
'J'U't11fl'Ul>l'J01'.1H 29/09/66 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

7.9 

7.42 

5.0 

335 

80 

24 

5.0-9.0 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 Sulfate 

Total Iron : mg/L Fe 0.063 

<0.005 

<0.001 

<0.001 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

~0.05 

~0.005 

~0.01 Arsenic 

3.1.3 

: mg/L As 

1.i~,J'l'l 'hri'i,:J 15'U LTHJ'Ul"''Ul'l i'l'el'U'il;IU'\ll'U~ i1n~, 2566 

:1J1'Pl'iil'UfJWflTWJ1~1~'U (·1.h~1fl'l'l~ 3) ·1.h~mfl'i'lru~nn:1Jm'ii.:i1n~"''el:1JU'H,:J'lfl~ Q'IJ'l.J~ 8 

'Vi.fl'. 2537 

., 
_1 "" d O G\ <!! V 

tY1uf-HlflTl1!tl''fl~'tttlWfllVfl-.! 1 A'l-U~el'l-.1 fl'l-.!Ultl'l-.1 2566 
q q 

Q o' ~..::::i...::::i.o d.:!:i l o,, ldl 

'illflflTidli'l'I1~11tJ UU11'V'fUlfn~'U 'ill'U1'U I fftll'U ml 'l.Jtl~fWl~f1tl'U "S l" l'l'IJ11 lJi'll pH , Lead, 

Cadmium 11'l~Arsenic t1tj'l'Ulflf.UC}'llJWl'I!l'U~fll11'U~ 1rlm.lllJll'ITTtl'IJ1°¥it1'1.Jf1'1.JlJl'Pl'I!l'UtJWflll'lil1iu1mri-:ni1 

H1~'U ('lh ~lfl'Vl~ 3) 'PlllJ'lh~fllfl'i'IW~mrnm'i~,:J111~~tllJ11'11'1'1fl~ U'IJ'IJ~ 8 l'l.fl'. 2537 rl111'.fu~1 Turbidity , 

Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate Im~ Total Iron lJl'Pl'I!l'UV-:JL:i.Ji~ 

rl111u~~, H 

3.1.4 
., ' 

- ~ <:t <:\ d o G\ I <:t I ,,S _Qf V 

fll 1 ! 1J'Jtl1.J! 'YIU1.J f-Hl fll 11! tl'J 1~'11tlWfll'Vt'l-.11 AU 'ti1~'YIN1U it l'tl'l-.1 O~u'\l'\l1.JU 
q q 

'il1rn-rnm1'Pln'il11m1~11tJ Wflll'lil1H1~u i1u1u 1 mnu tit1 ,jt1in'Pl ~f1t1'U "S I" 'lmh-:i 

~~l'UlJl'il'Uil-:JU'il~'U'U (nue.iwu 2566) 'Pl111-:i~ 3-3 u?i~fU~ 3-2 l'l'IJ17 tJWflll'lil1,jt1in'Pl~nt1'U "S 1" 'l'Jf1i'lf-:i 

~'Vllfll'I'Pl'I1'il11i'l'I1~11 ij~7 pH , Lead, Cadmium 11?1~ Arsenic t1tj'l'Ulflf.UC}'llJl'fl'Ijl'U~fll11'U~ 1rlt1tl1m 

1m e.irn'Vi tl'IJ nu mm Jl'U tJW fill'! J 1 'l u1m ri-:iJ 1 H1~'U (1.h ~I.fl 'V1 ~ 3) 'Pl 1mb ~ fllfl'i'I ru ~ m rn nu~ -:iu 1~ ~ t1 lJ 

11 '11 '1 'If 1 ~ 'il 'U 'IJ '¥i 8 l'I . fl' . 253 7 rl 111 '.i 'IJ ~ 1 Turbidity , Total Suspended Solids , Total Dissolved Solids , Total 

Hardness, Sulfate 11?1~ Total Iron lJl'Pl'Ijl'UU-:J!:i.l!~fl111'U~~lH 
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I 

,la,. "' 

QJ ..::I er CV f 

'J'U'Yl!fl'Ul>l'.J8fJH 

ih.nfllJ 2565 

tl'I.W1fl'U 2565 

iimfllJ 2566 

tl'UfJW'U 2566 

llWl':ijl'U 

-run 

m vi 11 m 

Yll'H-1~ 3-3 llli£11JITI£11JH '1 fll'lYl':i1il11fl'l 1~'11flWillTIJ 1N1 ~U1Jj nruuo~flYl~flOU "SI" 1 u ~1-.1~~ ,mn ilU 0-.1 if ii il'IJ'U . . 

pH 

7.5 

7.8 

7.6 

7.9 

5.0-9.0 

.. 4 
fHltll':im'Jil 'Jlfl':il:::'l'i 

Turbidity J Total Suspended I Total Dissolved I Total Hardness Sulfate 

(NTU) 

6.21 

10.4 

5.60 

7.42 

Solids (mg/L) 

5.0 

7.2 

<5.0 

5.0 

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

345 

305 

368 

335 

185 

116 

80 

80 

31 

16 

29 

24 

1111Il'l 'h.1~.:i 1Su'hnn.J1u'ui r1Bui'111V1ut ,hn~, 2566 

Total Iron 

(mg/L Fe) 

0.642 

0.575 

O.Q38 

0.063 

1J1'1':i"il'UfJW.ill'Vilh~1~u (1.h:1t1V1~ 3) 1.h:mi'Yr1ru:m1l.lm1~.:i111~~m..11111.:i'b'1~ 'iA'UtJ~ 8 'Vi.ff. 2537 

Lead 

(mg/L Pb) 

0.007 

<0.005 

<0.005 

<0.005 

:::;o.os 

Cadmium 

(mg/LCd) 

<0.001 

<0.001 

<0.001 

<0.001 

:so.oos 

uiil'n Tni1t1u1~a,m,uP1 li1ti"' 

Arsenic 

(mg/L As) 

<0.001 

<0.001 

<0.001 

<0.001 

:so.01 
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vilin le1,au1iio11n,iin 1hti11 

9 

8 

7 

6 

7.5 -

)Jlfl1§1U=9.0 

lllfl1§1'1l = 5.0 

pH 

7.8 7.6 
7.9 

-

5 ------- --- --------------- --- --------------- --- --------------- --- ----

4 

3 

2 

0 

NTU 
300 

250 

200 

150 

100 

50 

0 

100 mg/L 

90 

80 

70 

60 

50 

40 

30 

20 

JO 

0 

ii.fl. 65 

6.21 

ii .ti. 65 

5.0 

ii.ti. 65 

fUJ.65 ii.fl. 66 fl.!J. 66 

Turbidity 

10.4 5.60 7.42 

-
n.v. 65 ii.ti. 66 n.v. 66 

Total Suspended Solids 

7.2 <5.0 5.0 

n.v. 65 ii.ti. 66 n.v. 66 

... 14 ... t:! q Q J : .Q Q .Q ' u 
Ju't'I 3-2 01nhu·nJ1.J1't1t11.Jllff~.:ir-rnm11>111,:,11f11l:::'tttJOUll'Yfl-!lN1~\.l1.J'H1tl.!1.Jtl~fl\Jl:::fltl\.l "S1" 

1u~1.:i~r-l,mno.:iifo~1J\.l 

I 
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3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

800 
600 
400 
200 

0 

mg/L 

mg/LCaCO3 

500 

400 

300 

200 

100 

mg/L SO4 
50 

40 

30 

20 

10 

0 

345 

il.fl. 65 

185 

il.fl.65 

31 

il.fl . 65 

MrNTNG ENVIRONMENT CONSUL TANT CO., LTD. 

11,tTn ln1,11111ilaun,ii,i thffA 

Total Dissolved Solids 

305 368 335 

n.ll. 65 il.fl. 66 n.ll . 66 

Total Hardness 

116 
80 80 

n.!1.65 il.fl . 66 n.tJ . 66 

Sulfate 

29 

24 

16 

n.tJ. 65 il.fl . 66 n.tJ.66 
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20 
mg/L Fe 

18 

16 

14 

12 

IO 

8 

6 

4 

2 

0 

mg/L Pb 

0.20 

0.18 

0.16 

0.14 

0.12 

O.IO 

0.08 

0.06 • 

0.04 -
0.02 -
0.00 

0.02li1g/L Cd 

0.018 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

0.642 -
il.fl . 65 

0.007 -
il.fl.65 

<0.001 

il.fl. 65 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 

v;irn Totia111ilaun,il,i tl1n11 

Total Iron 

0.575 0.038 0.063 -
n.11.65 il.fl. 66 n.D. 66 

Lead 

Jll'11!11'11 ~0.05 mg/L 

<0.005 <0.005 <0.005 

n.tJ.65 il.fl. 66 n.tJ.66 

Cadmium 

Jllfl1fl'II ~0.005 mg/L 

<0.001 <0.001 <0.001 

n.u. 65 il.fl.66 n.tJ . 66 

' . .... ' 
JUfl 3-2 (\lit>) 
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mg/LAs 
0.020 

0.018 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

<0.001 

ii.ti. 65 

MINING ENVIRONMENT CONSULTANT CO., LID. 

Arsenic 

1l1Pl1fl\4 >0.01 mg/L 

<0,001 <0.001 <0.001 

n.o. 65 ii.fl. 66 n.o. 66 
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'l'ilfll '.i ffmflO.:J fll '.i 11l~ tl\.1111l'1.:J'IJ'eJ.:JfJWflll'I~ .:i111~a'eJ lJ 'el\.11~ 'e).:JlJl'll nnn~ ll'U\.! fl'l nn lJ'IJ'e).:j 1 m .:j fll '.i 1 ~tl'l ::: 

'l'i1m'.i \91'.i1'111m1:::'11fJW.t11l'lil 1 iu1$ieJuiiu 1r11J 2567 1m:::,i~'l'i1 '.i 1 emwrn m'.iil g u~ \911 lJlJl\91 '.i m '.i if eJ.:i nu11'1::: 

11fi"1 'IJ ~,m m:::'YIU~ .:J111~aeJlJ 1m::: fll'.i ~~\9lllJ\91 '.i1 'iHY'eJ1Jf1Wflll'I ~ .:Jll1~aeJ1JiJ'.i:::~ll$im.!ii'l-llfllJ 2567 lff\.!'eJ~'eJ . 
n'.ilJt,l\9lffl'11n'.i'.ilJvf\.!jl\.!1W:::fll'.i1'11li'eJ.:J11'.i 'ITl'Un.:J l\.! '1-1 !t11Jlt11W:::W--l\.!'Yl'.il'ltlln'.i1i'.i'.ilJ'lfl~lm:::~.:Jl11~a'eJlJ 1m::: 

'11tl1t1.:Jl\.!~l~tl1'U'e).:J l~'.i1J'Yl'.il1J~'e) '1,J 
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mlJ 1 H:J1'UeWl'11V!f)'j'UJ 
' 

Cl'I.J'I.J'W'i:;11:u~ b bb'U'J.:J*'Wqj11v1 

... L'U~'i1'1JL'V11 ni.:JL'Vl'W"1 ®octoo 

ln <i> mrinau l9~<t . , 
L~el.:J ~elel1~Vt'U.:J~€lfo('I.J'VltL'Utl'I.Jl-1emJ5u~n1'{'JLf'l'i1t,A'Lelmli.J 

L~tl'I.J n1'i:urn1~~~rn1 u~~'Vl LB'I.JlJ'iB'I.JUJ'I.J'v1 Lbtl'\.J~ LL1;1um1Me:i~ ~111~ 

t1.:ii1.:J ® . A1'UB~tJ'VltL'Um.J/~m:n~V!'U.:J~B€l\¾t1!1v1:Uu'VltL'UcJ'W~e1-:rufiu~mfjLm1t'l-1Lem'lJ'I.J 
" .. MTUVl Gt L:U'91tltJ l!:lctbes:'. 

h V!U.:J~e1u1,;'vi LB'I.JL'J'm\.JUJ'U'Vl Lbtl'U~ LL'1U€l'i11Jl€l~ lil1fl~ rn'IJ~ EN oo.n/l!'.Jctb«'. 
., ..I 

M1'U'Vl ~ L:U'l!i1tl'\.J l!ictbct 

m. V!U.:J~€11.J~~'V1 LBtJL'J'i€l'UUJt.1v'i LLeJiJ(;) Lh'1Ufl'i1tJlel~ lil1fl~ L'1'lJ~ EN ooct/l!l<t'.bc.'. 
.., ..I 

M'J'U'Vl l!i~ L:U'91f.J'U l!'.Jctbes:'. 

~.:i~~.:Jmi;,1t1 LBni;l1'iLL'Uuvf1t1viu.:i~e1-r'\J~e1e11~t'W'Vl:;L'Ut1'1.J~eNtl5~mfjLPl'i1tvhein-ui.i 

u~~'V1 L~'I.Jh'jeJ'UL~'Wv'i LLffu~ LL'1'Um1MeJ~ '1,n~ ,J1'W1'U l!:l LL~'I.J 

v~cJ114 c:r.Cl.J ~L ti.I~ ~ dov 1 

IJ11:UV!'U.:J?!€l'Vlel1·:i!1'1 m l!:l LLl;'l:; m 'U'i~'Vl Le'J'U 'J'iel'ULl.J'I.JYl LLeltJ~ LbrltJ€l'i1tJl'en 'iil1Fl~ 'UfltJle) 

e11~Vtu-1ifofot'I.J'V1:;L'UtltJ~eJ.:Jtl~mim'i1lfl'i1tvh€ln'll'\.J L'1'1JYl:;b Utl'\.J 1-01.!:lii i;lm'W~i.:JL'1'U~ cto 'll'EltlL~tl.:J 

LiieJ.:JtJtJ'Vl'tf'S <il'11 1>11tJ'1tJl"11~'U1qJ eJ1LfleJLi'.it1.:J'W'\.J'Vl'4~ ~.:JV!1~i.!'W'Vl'4~ ~eln'il.J L'i.:J.:J1'U~Wl'11V!n'S'i:W 11'1.J 

m:u h.:i-rn.J0\>1i;l1Vln':i'i:U'W'11'iru1LL~1 1 "M'\J~'bl'Yl LiJ-u'b'Hl'UL:IJ'Wv'i LLB'U\>1 LLi;l'\J€l'i11JleJ~ ,1111~ 

?1m:n~vt'U.:J~Bfu6l1u'Vlt L1Jt1'\.J~ei-:itJl)u~m11Lfl'i1~"1LeJn'IJ'\.J 1~t1ihmh.h::neJu~.:id 

' . 

n. ~fl1u~:u~LL"1~eJ.:Ji.Jlj~mflLf'l11tvi' 

19l) '\.J1tl1~tlt iJi;l.:J~ 

l!'.J) t.11'161110~!.'11 Yl'i.:Ji;l1'1~ 

m) '\.J1tl'W~'l!ij '4{Y'I.J1f'l 

<i'.) U1.:Ji;ITJ~ L'S ?l~L '\.J\Jl':i 

'U. L~1'VliJ1~U':it~11XeJ.:i'l.l~u&im'i1Lfl':i1t't1 

(g)) 'I.J1'1i;l11L~'\.Jt)~ ~'\.Jt5bbfl1 

l!i) \J1.:J'111LG'l11CU~ Lij'€l-'.l'V11 

m) '\.J1.:J'111~'1J'i1.fl'iill LL~l.1~11 

) 
.,,.,, ~!f 

<.:'. 'W1'1i;l11\Wl:w1 '!J'\.Ji.ni;ltN .... , 
er) m-:i'111~~"'-av n.:iV1t1-:i 

.. ..I 
'V1tL'\Jtl'Wb"1'1JYl 1-o\£JGt-~-m01~"1/ 

..,. ..I 
b) t.11~~11~'1.1~~1 Lf1'1!r1111 VltlL'U t.J'UL"1"1JVl 1-ol!:>~-'il-'o~l!:> 

""1) 'W1'1"'11~'U~ L~i;1n1;1 YltL'UtltJL'1'1J~ 1 -ol!lGt-'iil-~ct~ct . 
~) 'W1.:J?!11j~n1 eJtjL~'I.J YltL'Utl'WL'1'lJ~ 1 -ol!,~-'iil -~<.:'.~~ 

fl. 'IJe)'U'1J1tl"'1'il.J'1~~mvi'fotu'V1tLUEJ'\.JLW1Lf'l'i1~Vl1'Utl1L~tl ~1'\.J1'1.J l!'.Jct 'i1tln1'i 

1,n:w~.:ivi"'.:iirn!bcJ 



'Vl'U-'l~eJU'U'U,d''il:::V11Jvlel1cJ 1t.11't.1~ m~ blJ'l!J1cJ'W lv<t''bb'll vi1ntlw,rn•i'il~~eJeJ1cJ'Vl'U~~e1 
' ' 

rutm'l::: L 'Uf.J'U'\-1eJ-'ltl~lli\ f1111 brl'J1~t.helfl"1ltJ 1 V!~'Wf'11'1Jel~eJe)1~'W~eJlJbeJf1G'l'l'HJw f1'i.1'UA1'1Je)~e) 

f)'JlJ b'J-'l-'J1'U~ ~mV1nnwmc11 'U ~no 1'U n eltJ'l'Wi'WeJ1~'llel-'l'Vl'U~~ el'S'U6i1\J'VI::: L 'U EJ'UV! €l-:ii.Ji)llii rnfhr111:::,-i Le)f1'1l'U 

~ -:i ri1'1Jt1~eleJ1 ~~~ n~11 '1Jvfo 1~~m:w l 1-:i-:i1t.1~!11G'l1vim·n1 

.::t ~ d 
'il-'lL'StJ'U:I.J1L'Wel'VIHU 

n0-:ii~mm:::1,~e:it.1.n1:1ii"'W~t 1~-:i1tJ 

~~ 
(\l"l4,Utl1 \91'UZA1'1.1'W$) 

(',1ntJM'JntH'l~tJIU\l<!~lJUJ1!J)Jfl'nl11m,u 

~~1"l'lln'l1~'1MJ1\Jiin,~l·n~1\illflll'l'l!n1,u 

~~ iUl. ~,~ 

milJlJ1!11 ';i i11'U1Tifl111 bf11W\-i'Vl\91G'l e)\J:I.J i;'l'W~bbi;'l~VI~ b 'U cJ tJ,Xei ,:i,J n,'.m f11'J ' .. ~ 

b'Vl';i. o lvlvol!'J c.:'.oolv o l!Jl!iol!J <i'.G"lG:'.':v 

b 'Vl 'JG'f1'S o l£JmG'.'.c.:'. m«:'.m<t 



Lt1mnrn'Ut1'V11tlVI\J'1ililfulJim:n~t'U'Vl::LUEJ'U~iJ,:nJi)U~n1"a1L!'l';i1::\1Liln'IJ'U 

u,i'VI L~'\Jb'l':iel'Uuj'UVI bbtl'lJ~ LU;~'Utl'a1\iltl~ :S1ngi L'1'1JVl::bUf.l'U 1-olrl~ 

~ e1n oGnlilo(@)/ b !!') ~ m M1'U~ m 4l ij~tmJU l!ltn>~ 
• "' ,d,i .,., .f "' ., 0 

1.1e>tJ"ll1t1&11'a:uavn:-;V1 b~'a'U'tl'lJ'Vl::btJti\J'11nm:u ~ ':i.:J.:J1'\Jtllil~1'Vlff'a'UJ '11\J'J'U m<t -a1t1m-a • ., 
U1b~f.l ~1\J'J\.I 25 'j1f.lf)1~ 

1 Arsenic Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodt2J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Biochemical Oxygen Demand 

Cadmium 

Chemical Oxygen Demand 

Color 

Copper 

Cyanide 

Formaldehyde 

Free Chlorine 

Hexavalent Chromium 

Lead 

Manganese 

Mercury 

Nickel 

Oil & Grease 

pH 

Phenols 

Selenium 

Sulfide 

Temperature 

Total Dissolved Solids 

Total Kjeldahl Nitrogen 

Total Suspended Solids 

~(Y\~J 

5-Day BOD Test, Azide Modification Methodf2j 

Digestion, Direct Air-Acetylene Flame Methodr21 

Closed Reflux, Titrimetric Method21 

ADMI Weighted-Ordinate Spectrophotometric 

Methodl21 

Digestion, Direct Air-Acetylene Flame Method121 

Distillation, Colorimetric Method21 

Distillation, Colorimetric Method[1l 

lodometric Methodt2J 

Colorimetric Methodr2J 

Digestion, Direct Air-Acetylene Flame Methodl21 

Digestion, Direct Air-Acetylene Flame Method21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Digestion, Direct Air-Acetylene Flame Methodr21 

1) Liquid-Liquid, Partition-Gravimetric Methodl21 

2) Soxhlet Extraction Methodl2J 

Electrometric methodt2J 

Distillation,, Direct Photometric lv1ethod121 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method121 

1) lodometric Methodf21 

2) Methylene Blue Methodl21 

Laboratory and Field Methodsl2J 

Dried at 180 °Cl2l 

Macro-Kjeldahl Method12l 

Dried at 103-105 °cl21 

(-u-i<1~m"r-i-u tl~,~'l"i'l"> 
~1V»Jl'l1111qmi1111,11viilm{1111•~ 

~ 24 Triva lent Chromium.,, 



0 .., .,j 
'111:1.l~'W~ 

Q,,dQ. ¥ 

~1~'UVI 161 LA 'a1::'VI 

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

Colorimetric Method; Calculation12l 

25 Zinc Digestion, Direct Air-Acetylene Flame Method21 

iJ A 

bt.l O fl1'Hl'HfH 
1. '1:w1r1!1.J1?11f1'f':i!I.J~-:ILL'JQ1~'e)l.mvi,n.htb'Vl?11vm. Pii'.ieJ1bFl'a1:::~J1bil!fJ. 'W!I.J'Wflf-:i~ 4. f1':i-:IL'Vll'li: 

'U • 

L1€1'WbLn1f11'i~l.J'\4, 2547 

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

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

(U1~~01<y'1U Qil"Si1flt'l'Stfl) 

~,~1~ ---~ 
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Mining Environment Consultant Co., Ltd . 
... ... 1..: c:.'"1 i-''6' ... '6'00., 

1J "i '.tt't1 3J 'M>\J L el'" L'l "i el '"L 3J '"YI A el '"61S ,HL 't1 '"Gl ,n n Gl 
22/35 'llmm1~L't1Y-ln7'1'11 7 utm 4 (U1'14Wl'14'rl'1!1) U'll1~i'1"11111n L'll9l1.rnn:il n1~L't1Y-llJ'll1'14m 10240 

tmiv-i,i' 0-2187-0908, 081-6573909 tmin, 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

0 I A O ... Q.; CL, 

mrnrn3J~M1 t11L1rnmu~1n ,h1'V\1~~1n 

tloin~::m1u "S1" 

October 10, 2023 

October 11-12, 2023 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysls Result21 

- Electrometric 7.9 

NTU Nephelometric 7.42 

mg/L Dried at 103-105 ° C 5.0 

mg/L Dried at 103-105 ° C 335 

mg/L CaCO3 EDTA 80 

mg/L SO4 Turbidimetric 24 

mg/L Fe Phenanthroline 0.063 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

Lab-W 050/2566 

October 20, 2023 

September 29, 2023 

9:00A.M. 

Clear 

Standard1
' 

5.0-9.0 

-
-
-

-
-

-

9).05 

9).005 

9).01 

Remark: 11 1J7~1j'1ll.~tu.111Yiii'1~1&i'\.li (1h::Lfl'r1~ 3) 1.h:::mflfltu.::m73Jn17~-3LL1~atl:1J1J.V:'1-n1&i ,uru~ 8 Vi.fl. 2537 

21 io,1i.Jfiu1im7 1J7,;'r1 LBU117El'\.liUJWr1 LLEIWil IJ.~1JEl71~El~ ~,n~ L~'ll'r'l::LUtJ'\.li 1-029 

TECHNICIAN MANAGER 
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I 

~D1Jvi 2 ('VUY. 2539) 

oonml.lrr:nl.lhrw1~11'!f11'ruru~h.:i.:i1u vur. 2535 u u 
~ ,, ,, ' 

1rn.:i fimu~riruirm,iru~'Uo.:iu1vi.:i'Yi1~111£Joomn n i1-:i.:i1u 

mTYvii1u1'ilmlJf117lJL'W~O 14 u11,rn~m~m1.:i~u1J~ 2 (vu\'. 2535) oon\flllJ 
' ,, ,, 

fl11l.ll'WV'l':i~':il'b'U\\jty~l'H.:il'W Vi.ff. 2535 vh~'IJ11 "ir,m~'I.JltJ'Wll1-:JOOmnn h.:inu11uuii~'Vi1m1 

mh.:i 'l~o ci1.:il1i1.:iM10 m, wo ci1.:i 'il utl1'V1.:il! 'Wiiir m1ru~1~ 'W i U\flll.l~f jlJ'W "1 fill1'W ~ 1 ~tJU1~ mrr'l u 11'1/ 
,, ,, 

fi'il'ill'41'1.Jnl:ll uii.:iu~v.:i 1h.i'l~iii'Vi1 'l ir1~0'ill-:J (Dilution)" i'JlJ'W\fl~17nnm~m1.:i~\flffll1mrni.:ioon 
,, ,, ' ,, 

U1~fllfffill1'W~flU!irmJU!~'IJO-:J'Wlvi-:J'V11~'1.JltJOtJn'iJ7n I N-:Jl'W ~-:JU 

J/ ,, ,, t I 

'Wlo/l-:J l1lJlfJO-:J 'U 11iYtl'V11fi~'illnfl11U1~ml'I.Jfi'il fl11 I H.:il'W~\flffll1mrnfi'il~1~'1.Jltlf1-:J~ 

u mi.:itl1mli 11 ru~l11t1vo nrifi .:iu 1~t\' VlJ 1rn~ 'l ir '1-f lJl tJfl 17lJ 111Jo.:itl1drmnnm1 'l ~tl1'1Jo.:ifl'W .:i1u 111J .. 
,, ' JI ,, ,, ,, ' 

i.:i'il1nn'ilm1lJV'W 'lu i 1.:i.:i1u ~"irmmrn i~t1'W 1vi.:i~t1.:id'.lu i ,J\fl llJlJl\fl1jl'Wfl11JfllJn711~'1.Jlt1'W1'Yi.:i'Yi 
,, 

fi l l1'W~ H'luu1~mrru 

,, ,, ' ,, 
~tl 2 u1ii.:i'Yi1~'1.JlfJOOn'iJ1n h.:i.:i1mi'o.:iiiflU1fflJU~~.:iu . 

,, 
(2) vi~rnff (TDS l11tl Total Dissolved Solids) ~0.:iii~1~.:iu 

' ,, 
2.1 ~1'Yi~1oir i:i.imnn11 3,ooo iifl~nflJ~t1~~1 M1om,iu~~1.:i'iJ1nvifimu~H ;urfo 

,, ,, ,, ,, ' 

u~mruu1vi.:i umi.:i10.:ifml1vi.:i M1vu1~1fl'l'l'U0.:i h.:i.:i1u~~ffll1mrn ~11J-nnrn h.:i.:i1'W~\flffll1mrn 

fi1l1'W~ ui1Pi'0.:ii:i.imnn11 5,000 i1f!~nfl.l~0iim 
: .: .:9 ' I : .dct t d 2.2 'Wl'l'l.:i"Jf.:i1~1Jlflt1t1n'il1n h.:i.:i1uf1.:i~ul1f1.:i'Wl'l'llJfllfl17lJ1fllJ (Salinity) mn 

SI ,, I SI 

n11 2,000 iifliinflJio~m fll vi~rn·tY 'luu1vi.:i'il~iiflllJlflfl11fll vi~rnff 'Yiii0tj'l'Wumi.:iu1 l~:U1fi'W 

5,000 i1f1;flflJit1ii\fl1 

I (3) ff11U'IJ1'Wfltlfl 
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(3) mrn'lJ11.rnmJ (Suspended Solids) 11-hJ1nni1 50 llt'liinf1J'fitiii1Pn l'i~tltl7'ilUIPlf1'Pi7-:i 
• ,., SI ,., ,., " I 

'il1f1l1 f11'H'\.J\Pl 11 ~'\.J t1'l.JD11J1tU tl1vi-:i l!'Hci-:J'jt)-:J1'l.Jt.J1Vl-:J 'H!titl'J'~lfl'Vl'lJt),:j l 'J'-:J-:J1'\.Jtl\Pl1:Y1'HflfilJ \Pl11Jl1f111J . 
h-:i-:i11.J~\Plffl'Hm'J'1Jf11'11'\.J\Pl u1Pi~v-:i1ilmnni1 150 fit'lftf171J~t1ii1P1'J' 

~ 

(4) 1m1~m:rnii~1~-:iu 

4.1 1.hti'Vl (Mercury) 

4.2 ICJilt'llUtJlJ (Selenium) 

4.3 !!fl\PlllJtJlJ (Cadmium) 

4.4 \Pl~t11 (Lead) 
.,, ... 

4.5 tJl'J'ICJi'\.Jfl (Arsenic) 

1ilmmd1 o.005 i1t'lftf111J'fit1ft\Pl'J' 

1ilmnni1 0.02 fit'liinf1J'Pit1ft\Pl'J' 

1ilmnni1 0.03 fit'liinf1J~t1ii1P1'J' 

1ilmnni1 0.2 fi1:1iinf1J~tiii1P1'J' 

1ilmnni1 0.25 iit'liinf1J'Pit1ii1P1'J' 

4.61m1iit11J (Chromium) 

4.6.1 Hexavalent Chromium 

4.6.2 Trival.ent Chromium 

4.7 'l.J111tJ'lJ (Barium) 

4.8 Ulf1'1 (Nickel) 

4.9 'Vltl-:JU\Pl-:J (Copper) 

4.10 (Y-:Jf)~ff (Zinc) 

1ilmnni1 0.25 iit'liinf1J'Pitift\Pl'J' 

1ilmnni1 0.75 ii1:1iin11J\Pltlft\Pl'J' 

1ilmnni1 1.0 i1t'liinf1J'fitiftm 

1ilmnni1 1.0 1Jt'liinf1J'fitiii1P1'J' 

1ilmnni1 2.0 llt'lftf111J'fit1ft\Pl'J' 

1ilmnni1 5.0 iit'liin11J\Plt1ft\Pl'J' 

4.11 ummu1:Y (Manganese) 1iJ'lJ7f1f117 5.0 llt'!ftf17'lJ'fitift\Pl'J' 

(5) i'11vl'P1(Sulphide) tl\Plll1tJU11l1.J 1ei !\Pl'J'l'il'I.Ji'11vl'P1(H2S)1ilmnni1 1 i11:1iin11J\Pltlft\Pl'j 

(6) 1CJiti71lJ'P1 (Cyauide) t11P11fit1rn1l1.J 1eJ l\Pl'J'l'ilW 1CJiti71lJ~ (HCN) 1ilmnn11 0.2 

(7) vJv{ifo~1ei~ (Formaldehyde) 

(8) mnh~nvuvhrnt'l (Phenols Compound) 

(9) flt'ltl1'\.J~tn~ (Free Chlorine) 

(10) l'Vi1:Y~1CJi'P1 (Pesticide) 

(11) tltU'HfllJ . " 
(12) ff 

(13) f)ftlJ 

1ilmnni1 1 

1ilmnni1 1 

1ilmnni1 1 

~t),:j 1ilii 

1ilmnni1 40 v-:irY11'l/t'l1;tJ1:Y 

~tl-:J 1iJ1iJ1.J~'W-:J1-:Jlf1tJ'il 

~ 

/ (14) tl1l11.J1rn~1'lll11.J 
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., 
(14) UllJ'WArn~1'UJ'W (Oil & Grease) 1l.hJ7flffJ7 5 ih1;nf1Jio;~'.i 'H1007'il11~fli7-Hllfl 

I ,,, ,, SI ,,, SI I 

'Vinl'H'W~, 1 ;'Wtl1J'U1lJ1\UlJl'Yl-:J U'H~-:J'.iO-:J71JlJ1'Yl-:J 'H10'U'.i~lfl'Yl'UO-:J 1 H-:Jl'WO~n'l'Hfl'.i'.ilJ ~11J'Vim1J A '.i-:J . 
-:i1u~~n'l'Hfl'.i'.il.Jfll'H'Wf1u~~o-:i"bJmnn111s :iJr1itnflJ~oit~'.i 

(15) fi7 iJ1o~ (Biochemical Oxygen Demand) ~~W'Ht;J:iJ 20 tNfl'Wlfrll~tltl 11'1151'U . ,, ,, ,, ,, ,, 
1,.;l.Jlflfl11 20 lJrl;flflJ~Oit\?\'l' 'H10011'Jll\?\fli7-:i'il1fl'Vinrnu~ H ~'Wtl1J'U1l.J1\U'U1'Yl-:J U'H~-:J'.itl-:J71JlJ1'Yl-:J 

'H10'U'.i~lfl'Vl'UO-:J 1 H-:Jl'U~\?\n'l'Hfl'.i'l'lJ \?\llJ~fl'.i:IJ 1 H-:Jl'W~\Pln'l'Hfl'.i'l'l.Jfll'H'Wfl ui-:i~o-:i 1,.;l.Jlflfl11 60 

:iJriitni':uioit\Pl'.i 

(16) fi1'¥i1m~'W (TKN 'H10 Total Kjeldahl Nitrogen) i,.;mnn11 100 iJriitnf:uioitm 
' ,, ,, ,, ,, ,, 

'H10011'JU\Plfli7-:i1'J7flnnrnu~ H ;'W fl1J'U1lJ1\UlJ1'Yl-:J umi-:irn-:if1Jtl1vi-:i 'H10'U'l'tlfl'Vl'UO-:J h-:i-:il'W~\Pln'l'H 

fl'.i'.il.J \Plll.J~flrn t '.i-:i-:i1u~~mMm1:ufi1Mu~ ui-:ilPio-:i i,.;mnn11 200 :iJriitnfoioitm 

(17) fi1~1o~ (Chemical Oxygen Demand) 1,Jmflfl11 120 :iJriitnf:u~oit\Pl'.i 'Hl0011'J 

U1P1fli1-:i1'J1n~fi1Mu~ 11 iun1J,J~mwtl1'Vi-:i umi-:i'.io-:i11Jtl1'Vi-:i M1m.h~1fl'Yl'Uo-:i h-:i-:i1'WQ\Plff1Mm1:u ui 

~0-:J i,.;l.Jlflfl11 400 lJrl~flfl.JiOil\Pl'l' 

., ., " 
,ro 3 fl1'.i\Pl'.i11'Jff01Jfi1mm!1utl1vi-:i,'J1fl h-:i-:i1u~\Plffl'Hm'l'lJ\PlllJ,ro 21iYfi11-uum'.i~-:i~o 1,Jil 

(1) fll'.i \Pl 'l'11'Jffo1Jfi wn1m'i:lu fl'.iflll r1~~1-:i'Uo-:iJ1i-:i 1 iY1-ihr1~ o-:i 1~r1111J 1'i:l um fl Arn~ 
., 

~1-:J'UO-:JlJl (pH Meter) 

(2) fl1'.i\?\'l'11'JtHJ1Jfi1 n~IOff i,Yii1nfll'l''l'tl'Hm1,Y,:i '.i~'H11-:J~W'HfJlJ 103 0-:JffWlfrll~flff 

ii-:i~W'HfJlJ 105 o-:irrw11r11~flff 'lumn 1 i11:u-:i 

(3) fl1'.i\?\'l'11'Jff01Jfi1mrn'U1'Wr10fJ i,Y1~1nmrn10-:if.i1um~~111mo-:iim1~1 (Glass 

Fibre Filter Disc) 

" (4) m1~111'Jffo1Jf:11 Mri~Mun 'liYH1nm1~-:iil 

4.1 fl1'.i\Pl'.i11'Jffo1.Jfi1i-:in :d\l 1m1iiv:u no-:iu~-:i ut1'11iiv:u urn1m.J ~~k1 -u1nr1 

Url~U:IJ-:Jfl1Uff 'liY'liino~\?\0:IJlJfl UOlJ'l/OWJ'W ffl'Ufl L\91'.i LWL\Plll.J\Pl\911 (Atomic Absorption 

Spectrophotometry) 'M'Ufl i'11~fll!Offivmiu (Direct Aspiration) M1011ivrn1m.h viJffJ'W ffl'Ufl L\Pl'.iff 1r1ii 

(Plasma Emission Spectroscopy) 'lf'U'1;'W~nnvJ~ tivuviri vrn1ii-,.;, (Inductively Coupled Plasma : ICP) 

I ,/ "> 

/ 4.2 fl1'.i\Pl'l'11'Jff01Jf1101'l'l'l/'Wfl 
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4.2 n, ';j \91 'n'il ff tJUfl 1tl11L'lf'U fl 11'1 ~L'lfn'!L 'U t.ll.J i '11H1nt1 ~\Pltll.JlJflLWU'lftl vJ~u 

ff1Ufl 1m· 1 vJ1'flLl.J'fl'fl1 (Atomic Absorption Spectrophotometry) 'lf'U~ igi~'.i~ L,l'Wl'Wtll'.i~'W (Hydride 

Generation) 'H~tl111'Vrn1mJ1 iiJff~'W ff1Ufl 11Plrn1flu (Plasma Emission Spectroscopy) 'lfi!~0u~n'YivJ~ 

fiVH'Vi'1 wmmJ1 (Inductively Coupled Plasma: ICP) 

4.3 nl';i\91'; 1,JfftJUf11Ultl'Yl i'l1ii1nt1~'fltll.JlJf1UtlU'lft:JvJ~u 1fln~ rnut:J{ 

l'Ylfl'Wfl (Atomic Absorption Cold Vapour Technique) 

(5) n7'.i'fl'.i1,JfftJUfll'lf'1 ivJ~ i'l1H1nm'.ii'fll\91'.i'Yl (Titrate) 

(6) n7l\91'.i1,JfftJUf11 i'lft.11 i 'Wfl i 11ii1nnzi'uun~\911l.J~1t.11fl W1~'W mfU'tJ1f1UtlCJffl 

(Pyridine-Barbituric Acid) 

(7) n7'.i\91'.i1,JfftJUf17vJt11mn~,g~ i'l1H1nl'Yit.1uff (Spectrophotometry) 

(8) n7'.i\9111,Jfft:JUf11ffl'.iU'.i~nt:JUW'Wtl'1 i'l1i~1nniu U'1~flll.J~1t.11114-t:J~iJi'WlW'W~ 

iw1u (Distillation, 4-Aminoantipyrine) 

(9) n7l\9111,JfftJUf11f1'1tl1'W0ffl~ i11Hiflt11t11~ll.Jf11fl (Iodometric Method) 

(10) n7'.ifl'.i1,JfftJUf11ffll~i ;f!t1.:it1'W 'H1tlf11'1~flfll'W'lf'H1tl'fffl1 i 11Hin111'!f 1 mm 1'1n 

'.i 1vl (Gas-Chromatography) 

(11) m1m1,ifft:JUf,JtU'H3JlJ'\Jt1.:iJ1 i'l1Hmf t1.:i1~fJtU'H3JiJ 1~'\Jru~'Yhm'.i1~mi1mh.:iJ1 
V V 

(12) n7'.ifll1,JfftJUf11'W1lJ'WU'1~l'UlJ'W i'l1iiinfft1~~1t.1i1111n~nw u~11wnmil1m!n 

'\Jt:J.:Jtl7JJ'WU'1~ i'lllJ'W 

(13) mrnl1,JfftJUf11D1t:J~ 1ir'1iint1~l'lffl 1l.J~'ViLfl~'W (Azide Modification) ~f,JtUl'liJii 

20 t1.:irY11'!fn1cilt.1ff 1~unm 5 1u ~~'Pit1tiu 'H1t11nm'.itu~ml.J h.:i.:i1ufJf1ffl'Hmw'111m1mllu'lft1U 

(14) n7'.i\91'.i1,JfftJUf11'Yilfll~'W 1'11H1n1,in~1,,fo (Kjeldahl) 

(15) n7'.ifl'.i1,JfftJUf17CJl1t1~ i'l1i~111~tlt.lff'11t.l i~t.11uimCJltJl.J ,~ 1mll.J\91 (Potassium 

Dichromate Digestion) 

!II ' / '\JtJ 4 mrn11,iffvummm11u 
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SI SI 
!II • • "' '1" !II !II ~ "1. I '"' "' o' 'UV 4 m1m1\ln'ti1Jf'll1J1'il1J1'W'W7m,nn I H:t7'W~\91ff1'11nnlJ 'il7lJ'IHJ 3 \J~flti-.'.111J'W rn\911lJf,!lJV11m1~'H 
., ., ' 

il1m1~ihihi 'UO-.'.lff1J1'fllJ1fl'1miY..:i111~-a'mm,--i..:iiJ1~1'Vlfl'L'VHJ 'tt!o Standard Methods for the .. 
Examination of Water and Wastewater '11-.'.I American Public Health Association, American Water Work 

Association 111:'l~ Water Environment Federation 'Utl-.'.lff'H1jelll.Jlfl1 '.f1l.Jfl'Wtl1'H'Wfl H¢1'1t1 

., cj !II 

(tJ1..:im11tJ1'V'lt\J fJlJn"mn) 

v " d a L'17'H'W7'Vlmm1..:i1tJ1pnn 6 

1.h~mrr ru i''W~ 14 ihp.J1t1'W 'V'l .fl' . 2539 

L'lff.11\PlJ'U ff'W~1-.'.lff 

('W1tlL'JW1\PlJ'U i°Y'W~1-.'.lff) 

i'J:1J'W1P1111m1m~'V111..:i~1P1"1'1'11mrn 
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I 
I 

~ V V 1 

m:i.:i fl7'11'W~tJW i;rn1:Jru::il1ii.:ili':i :: 'lJ1t1t1t1mrnn 1 H.:J7'W 1 tt'iifi1u\Pln~1.:iu1n 

~n1r1'W~Hlm.h::mrYm::m1.:i~\Pl-eY11-Tmrn ,l'U'IJ~ 2 (w .rY. 2539) 
' V SI ' 

1!t1.:i fl1'11'W~tJW i;rnlJW::'\Jtl.:JlJ 1ii.:in':i :: 'lJ1tltlt1mnn l':i .:J.:J1'W 

~1t11h::mrYm::i'l'r:m i1,nn mnrn QU'IJ~ 2 (w.rY. 2539) 1~t1.:i n11-T'W~flru°"n1:Jru::'lJt1.:i . . 
V V , , 

u1ii.:i'Yh::1mrnt1nu1n h.:i.:i1'W '11't1 2 (15) .(16).(17) t~'J ::1.J1MmlJ h .:i.:i1'WQ\Plff1r1mrn fiu::nTH'W~fJW 

i;rn1:Jw::tl1vi.:i~'J::'lJ1t1tlt1nu1n l'j.:J.:J1'W ~.:i1~un tll 1Jltl~ (Biochemical Oxygen Demand) t11 nLflLi'W 

(TKN '111tl Total Kjeldahl Nitrogen) 1m::t11•flt1~ (Chemical Oxygen Demand) lttu\Pln~1.:iu1n~fl1'11'W~ 
,, ,,,, ,, ,, ,, " 

Hi'W1h::mrYnu1.Ji.:in~11 iii' Yi'.:iiHiwim.limruil,ii.:i u1-T~.:J':it1.:ifoil1ii.:i 1-fltl'l.h::mn'llti.:i 1 H.:J l 'UQ\91 

-er 1 '11 m rn 
" ,., ,., ' 

n::u'W mlJ l ':i .:i.:i1'W ~\Pl ffl 'Hmrn;.:i t1t1 mh:: m rYn7'H'W~flru~n1:Jru::il1ii.:ili':i:: 'lJ1 t1t1t1 n 

'Wtin 1 H.:J1'Wittiifi1u\Pln~1.:iu1n~n1'H'W~ Hi'Wu':i :: mrYnnm1.:i~\Plffl'HnnlJ nu'IJ~ 2 (VI.fl'. 2539) L~tl.:i 
,, ,, ' ,, 

fll'11'W~flW"nlJW :: 'lJt1.:JtJlii.:in':i::'l.Jlt1tl'f)ml1n l ':i .:J.:J1'W i.:i~ti 1'1..lil 

'li'ti 1 t111Jltl~ (Biochemical Oxygen Demand) ~~W'Ht;Jii 20 tl.:Jfl'Wlfl;'IL<JitJ-eY L1l;'l1 

5 1'W 1l.imnn-:i, 60 iil;'l~nf1J~t1~m 1:Y1'Hf1.Ju':i::m'l'l'Ut1.:i l ':i.:J.:Jl'WQ\Plffl'l-rnn1J\Pll1JUtlji'n1t1n~ 

m::m1.:i (w.rY. 2535) min\Pl1lJm11Ji'Ww':i :: ':i7'lfUt\JtY~h.:i.:i1'W w.rY. 2535 ~v 

1.1 ti1i 1.J~ 4(1) h.:i.:i1'W u ':i:: nm.J nu m ':i1~ v1n1.J ff\Pl1 ;ff.:iiil'lfff\Pl1J,u':i::ul'l'l 
' ., ., 

fll'jCJ.J1ff\911 

.:i .c:!t f QI I ll'l ... 1 c:t" 
'H'W.:J'H1tl'Hl;'l1tlfW1.:J ~.:J91tl llJ'W 

• ~ "I Q 
(1) fll 'j'l'l l'IJ 'WlJ lJ .:J 'H':itl 'IJ 'WlJLfl fi 

(2) nwn7'U'WlJi1.:Jmtl'IJ 'H1tl'\J'WlJtl'IJUM.:J 
., 

(3) m':i'Vi1i:-i~\Pl11rucvi't11m':iu1nu-rl.:i Li'.l'WL~'W L~~ 'Hl tiiu 

I 1.4 ti1iufi 15 



l 
i 
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1.4 ~7~'lJ~ 15 h-:i-:i1-wiJnnv1Jnum11~t11n1Jv1m1iY'11tJd1-:ii~vd1-:i,-n1-:i 

111mrn1t1vd1-:i ~-:i~v iuil 
., 

(1) m1l'11t11'111'HHYl.l '111B mm1rl115u11hirni'rn~o-:i ir~ 1 
, ct~ d.::!:t. .c!:IJQI,,, Qlt/ 

(2) m1il'W'l11B'lJ~ W'lf Ll.l'fl~W'lf mnmr L'Wtlffm m:;~nffm 'U'W 

ir~1111v1iJ~vn11Bttff11111Jl'11111vi:-1ffl.l 1il-wv1m1i1~1 

1.5 ~1~'lJ~ 22 h-:i-:i1-wiJ1:;f)'e)'lJnufl1'Jl~fJ')f)'lJi-:ivrn ~1fJ '111'ell~'Witic'l1-:ii11'li 

it111'W (Asbestos) Bd1-:ii~od1-:i11rl-:i 1110mnt1od1-:i~-:i~'el hlil 

(1) mrnlin m{'lJ'e) i'WCJf m-:i '111 ~~ ~'W 0'lJ fl')'lJ u~m~fJ') m0 rvln 

c:I ct V}'c:lo a.1 (2) mrnv 11rnm11~·rnlJL'i:Y'W'Pl1t1t1'Wff1'11'JUn7'J'l'ltl 

(3) nwvfon ~0lJiY 1110u~-:irl115u~1tm1Bi-:ivrn 
,Q a'~ 

(4) nl'JVllJVlff-:J'l'ltl 

1.6 ~l~'lJ~ 29 h-:i-:i7'W'l1llfl ·ihum1::: 'e)'jj 'lJ'W'l1rtl'lJ~ vfon 'U~U'G'l:;U\Pl-:J LL\Pl-:J 

ffll~u tr~ 1ir11'l-wmt1'W'W 11rv1fl~m3hn1-:iE~1 
"' 

(1) nwvh1tou1ni~ 11r011:Y~t-w 

(2) nTn11m:::~11J m:;~11Ju~-:i 111Bm:;~11J~Hi-wm1nvn-f1-:i'l!"U~ 

~'1'11u1ml-wit1 (Fibre) '11l'elU~'Wm:;~11J ivJ11Jv{ (Fibreboard) 

1.8 ~,~'lJ~ 42 h-:i-:i1-w1h:::nB1Jnum11~t11nrnflii11wC}'l m11flii 111v1n-~1flii 
' ' ., 

cii-:ifii'lf~t1 vd1-:i 1~0d1-:iww-:i 'H1B11'G'\1t1vd1-:i ~-:ilPIB iiJil 
o .c:IQI rf d .c!:I QI d 

(1) n wvrn fl lJ fl ru cvi m 11 fl lJ m v 1 ff~ 1 fl lJ 
Q QI o d QI cl ,cl I dGI a' 

(2) n7'JLn'JJ'Jfl'l:J1 'G'lll'G'lfJ-:J Utlfl fl~H'G'l'elfl 'H"JtlLL'JJ-:J'JJ'J'J~mm:;1fllJflWCVI 

0 QI ,:::i 
I 1.9 'G'll~'lJ'l'I 46 ... 
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,, 
mh-:i i-:i1P1oiuu 

m 1i TrnHl'll u 1 t rn fl' 

fol:17 '1110~0-:Jfl'U 'hfl '1110f111lJl~'l.J1J11'.J'UO-:JlJ'4l:l6 '1110fl'P11 

(3) rnrn~'P11'Plt1~l.i-:i1-1ml'.J'ffl'11l'l.J'l~1n~~1;111nff'\JtlTl"l 1m-:ifff1-:i '1110 . . . 
mrn1~-.h1,n!1~'l~ "7 'llo-:i-i1-:iml'.J1J'4l:IV'l11o'ff'P11 ~f!ll'U'Pl~11m1m~'l'l':i1-:Jffl'Ii7':iflHl'llU':i~fl1ff IIIP11'P1Q 

'Plll.l (1) 1-110 (2) il.i11llt1-:i1'Plt1~l.i-:i1-1ml'.Jrimi''l.JH'1TI'Uo1m':i 1fi~o-:inw11fi~o-:iri101-:i tfi~o-:iijo ~H'l'U . . 
' ' ,, 

• I 'i' ""' • I ' • I "' "' "''l !111 "' fll':iu':i~no'l.J i':ififf'1u~ 111;1~ff1'Uunno'l.J'UO-:Jlfirn-:illo'l'l 'll' 'Un7':i'U'U 

1.10 "li'l.J~ 92 1HHl-l~O-:Jlt'U 

'li'o 2 ~1vitfll~'U (TKN 1-110 Total Kjeldahl Nitrogen) i1imnn11 200 ih1iinf ll1P1oiim 

ri11-1f'l.Ju1~1t1'l'l'IJ0-:i h-:i-:i1'Ut;i'Plffmnnll'Pllll'Lity-li-n'wntim~m1-:i (w.ff. 2535) oonmllm1ll'l'UW':i~':il'll' 

'Utyty~h-:i-:i1'U W.ff. 2535 fit) 
2.1 "1i'l.Jvi 13(2) h-:i-:i1'UU':i~no'l.Jn,im11~1'.J1nrnfi~o-:iut-:i 1-11mfi~o-:i 

u1~ no'l.J oim':iU':i~ ttl'l'l mn111fi ~o-:i'!.lt-:i n~ 'U rn111 Off'U o-:i 01ml 

2.2 ~1~11~ 15(1) h-:i-:i1'1-Ju1~no'l.Jn,inn1~1'.J1n'l.Jornn'ff'Pl1 U':i~1t1nrnnil 

01'111':i~ffll '111001'111':iff11~,llUff1'11f'l.Jlil'.J-:i'ff'P11 

'li'o 3 ~1cifo~ (Chemical Oxygen Demand) i1imnn11 400 iJ1;1iin11J~oiimrimfu 

u1~1t1'l'l'l'l'IJO-:J 1 H-:J7'Ut;J'Plff1'11nnll'P17ll'Utyivi'wntim~'l'l':i1-:J ('V'l.ff. 2535) oon'P17llfi17lli'W'V'l':i~':i7'll' 

'Uty(Y~h-:i-:i1'1-J W.ff. 2535 fit) 
3.1 "1~'1.J~ 13(2) h-:i-:i7'WU':i~no'l.Jn1lfl1':il~l'.J1fl'l.Jlfl~O-:JUt-:J '1110!fl~O-:J 

U':i~no'l.J01m1u1~1t1'1'lfl1':il171fi~o-:iu1-:in~'U rn 111oil'llo-:i01m':i . 
3.2 "1~'1.J~ 15(1) 'h-:i-:i7'UU':i~noun,irn';il~l'.J1fl'l.J01m':i'ff'P11 U'i~ltlo/Jfll':il11 

01m1 ~ffl.1'111 o o 1m1 ri11 ~ 1l:iuri111 f mi l'.J-:J 'ff'Pl 1 ., 

O "' d I 3.3 1;11~'1.J'l'l 22 
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. ~ 

lf'W (Asbestos) mii'1lmnhrni1'1 l11tll1&'111:Jtl~l..'I ~..'!~ti 1,J-u 
(1) mrnil'n m1m:i 1-wci1 "1'7'1 l11 ~,i ~'W tiu t11u u,im~1:.11 mti 1itn 

!'\/1 ,1 •• I "' SI ,. SI 9 
n:JV'J !'JC}/ nvn l1'JVl:JVlltl'nY'W 11:J 

d d J/!J,ldoa1 
(2) nwvrn mvm11m1:.1m'ffum1:.11:.1u'ffrnrnmrnv 

(3) fll'JWVfi ~Vllft l11VH~..'lff71!'\lJ{ll:Jl11V~..'ll'lV 

~ o'~ 
(4) flln'lll'Vl'ff..'ll'lV 

3.4 '11~'1J~ 29 l'J..'l..'ll'U'f11Jf1 'lflH'l•rn:: VU 'U'Ul1rvu,i vfon 'U'1Ut,::U~..'I ffll~'\l 

t),1 'lM'd'.l'U t,11:J\½'U l1rvuflgV'IJffl1U..'lff\'1') 

3.5 '11~'1Jl1 38 l'J..'1..'ll'Ur,1ii111tv l1rvm::'1ThlVV1.:!'1'1VV1'1'11i1'1 11rm-rnwvv1.."1 

(1) mnh1tmnn 1~ 11rv1ff~i'W 
O d d dG) 9'GI I 9/ ~ d 

(2) mrn1m::,1111 m::,1111u•tJ.:i 111vm::,1111n &'lf 1'Umrnvff'l'7..'l'lf'i.!'1l'l 

'Yi1'il1mtfo'11:.1 (Fibre) 11!vu~'Um::,111:J1vhuv{ (Fibreboard) 

1h~fllfl' W 1'W~ 18 flllfll~'Wli 'Vl .fl' . 2540 

d ,/a, 

('Ultnl'll:Jl llJCJJl'U'Wl'l'lfl:J) 

vnu~nrn h '1..'ll'U ~'1"1'll1f1fill 

., d SI 
('U1'1"1'111'Ul'Vlt\J l'JlJffmn) 

jl ii .,d .Q 

l'\lll1'U1l'l'IJ'Jl111 '11'U ~1 f111 6 



' ~ 
fllrlNU1f1fl 4 

' ~ 91 ~ ~ 

!elflffl1 fll1ffel1J! rlU1Jrl1liJtl fl~ el~6\Jel~! rl1 el~iJ el 
41 



' .. _I .<::t ii 4 a q d o 

\fll'il-ltY1u'iltlfll'iltlfltl'l'itl'tllJIYltl1Jfl1lil~fl\fltl-11ltl-llflW-li.Jtl\fl'i11111fl'il:::'HfJWfll't'l'Ul 

11f.lfll1\ll'n\l1vl 

oCl d : 
f) 11\ll 'n\l'Jlfl 11~'ttfJOl.fl l'Y'l'Ul 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sulfate 

5. Total Iron 

6. Lead 

7. Cadmium 

8. Arsenic 

a a .ci. d 
lfl'rn-:n.Jtim'Jil'Jlfl'fl~'tt 

- pH Meter SIN JC00085 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493.06 I 3 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN B493 .06 13 

- Spectrophotometer SIN 752S 12006 

- Spectrophotometer SIN 752S 12006 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

- Atomic Absorption Spectrophotometer 

SIN . 8516 

- Atomic Absorption Spectrophotometer 

SIN. 85 16 

REPORT: MM_OI : ORIENTAL/2023/S EP/CAL.DOC 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

534/4 PAITANAKARN ROAD SOI 18 , SUANLUANG, SUANLUA.NG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX . 0-27 19-9484 

-~-\~\ ... ,;,,._:.:: ·: .. 
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NSC-TISI-TIS17025 

CALIBRATION 0008 

'·.~ 

Cert.No.: 16CH1145 

Page.: 1 of 3 1,. 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No. : 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co., Ltd . 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature: 

Relative Humidity : 

Calibration Procedure: 

(25 +/- 2.5) °C 

(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage cal ibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

/ Pornthippa Tameyakul 

) Malee Butkruea 

) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

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

Th, s cenificate may 11 0 1 be reproduced other 1han in full . excep1 wuh the prior wri1 ten 

.,ppr<>va l of the head of Corporate Se rvice , 3 Equipme n1 Calihra11 on • nd Tcs11ng Se rv,ces 
--- ---- - --- ----- - - - ---------- - - ----
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Equipment: pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

vi 
Cert.No.: 16CH1145 :i· 

Model: Page.: 2 of 3 11,. 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

1. Reference Standard Instrument 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Instrument Model Serial No. ID No. Cert. No. Due Date 

1) Document Process Calibrator 741B 9771002 130RC016 15E3885 15 Nov 2016 

2) Ref. Standard Thermometer 1523 2188080 130RC044 161563 18 May 2017 

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

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

2. Reference Standard Materials : pH calibration standard : 

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

calibration using glass electrode. 

(Traceable to Danish Institute of Fundamental Metrology (DFM)) 

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer 

Radiometer 

C02291 

C02295 

3. This certificate was certified only for the instrument we calibrated . 

28 Apr 2020 

13 May 2020 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

,./. 
i: \ 
\J( 

;U 
}l•. 
·.,/' 

\;t 
~-~ t 
~ I! 

a 0761295 ~ -



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

Performing three - buffer standard curve using buffer nominal pH (4,7,10) 

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

S/N. :- 6.999 

10.011 

Function : Temperature Measurement 

( * ) Without adjustment 

Actual pH Actual mV 

Reading Reading 

(mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model : 

- Serial No. : --------
Dimension of probe; 

- Length : 120 mm. 

- Diameter : 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 

( oc) ( oc) (°C) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

(±) k 
0.0084 2.00 

0.0093 2.00 

0.014 2.00 

Uncertainty of Coverage 
Error measurement factor 
( oc) ( ± oc) k 

0.001 0.20 2.00 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0769697 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http:/tv.ww.mt.com 

Certificate Number : CCW- 4192-16 JC 

CERTIFICATE OF CALIBRATION Page : of 4 

Customer: ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIJHIRHHIHliH 
•IV 1 6 0 9 l S 0 02 S • 

Object I Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number: SCL 16090147 

Date of Receipt: September 27, 2016 

Date of Calibration : September 27, 2016 

Condition of Equipment: Good 

Place of Calibration : 304 ROOM 

Comment : N/A 

Date of Issue: September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

D Mr.Surachet Sukkate 
Appr,9ved.Slgnatory 

$' ·-.. ./ 
t· . . , 

The contents of this certificate may be published or reproduced or passed to a 1hird parry only 1n full , except with the prior written appro"al of the Calibfation Center, Menier-Toledo (Thailand) ltd. 

FO&JC tl~~m.,.foleoo(TI\MaM}L fflCeCI Rev, la 
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Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

~Tisj;.'1-!S,fi~~ 
OAU8RATION 0062 

Device 

http://www.mt.com 

Model: 
Serial Number : 
Calibration : 
Capacity : 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 g 20 

Readability = 0.0001 g 200 

For Weighing Range 2 Nominal Value (g) 

Max Capacity = . g 

Readability = . g 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

(g) (g) (g) (g) 

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 -0.00007 

20 20.00000 20.00007 -0.00007 

50 50.00002 50.00010 -0.00008 

100 99.99995 100.00003 -0.00008 

150 149.99997 150.00007 -0.00010 

200 199.99994 200,00007 -0.00013 

. 

Certificate Number : CCW-4192-16 JC 

Page : 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 

Uncertainty 

(g} 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00013 

0.00014 

0.00020 

0.00027 

0.00034 
. 
. 

. 

. 

4$· 

Coverage Factor 

k 

2.10 

2.10 

2.10 

2.10 

2.09 

2.08 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by<£,overage factor,k 
-0 

as per listed in table above, which corresponds to a confidence level of about 95 %. ,-~ ,,...-·, 
$} ,,., 

3" 
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METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 

Certificate Number : 

Model : AL204 Serial Number: 1228510730 

For Weighing Range 2 

CCW • 4192 - 16 /C 

Page : 3 of 4 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

(g) (g) (g) (g) (g) k 

. . 
. 

. 
. 

. . . . 
. 

. . 
. 
. 

. 

' 

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 

3. Eccentricity or Off-Center Loading 

D 

A 
~ 

D 
Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load 

receptor to the edge. 

For Weighing Range 1 
Test Load 1 oo 

Position 

1 

2 

3 

4 

5 

Max Deviation 

FOUco,Meekf,Toteclo{'Tlleaf>d) Lmled Rev. la 

9 

Indication (g) 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

4 

5 

Max Deviation 

Tha is III ong#lel <1ocurnen1 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320 

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mt.com 
Certificate Number : CCW. 4192 -16 IC 

Model : AL204 Serial Number: 1228510730 

Environment condition : 
The measurement was carried out in the 304 ROOM 

under following environment condition : 

Temperature : 26.4 °C to 26.8 ·c 
Humidity : 58.6 % to 59.3 % 

Measurement method : 
The calibration was performed by using Calibration Laboratory's in-house calibration method# CP / W002 / 05 

• UKAS LAB 14 : Calibration of Weighing Machines" ; edition 4 / November 2006 

Page : 4 of 

based on 

The balance/scale was calibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made 

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20±2°C 

Reference standards instrument : 
Instruments OIML Class Model 

Standard weight set METTLER TOLEDO E2 1mg-200g 

Humidity & Temperature Meter VAISALA HM34 

Measurement uncertainty : 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

The given extended. measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k , 

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003 

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement {SI) . 

. National Institute of MetrologyThailand {NIMT), through Metrological Center SCI ECO Services {Calibration No,0244) 

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan) {Calibration No,0008) 

End of Report 

4 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-2717-3000-24 FAX. 0-27 19-9484 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature: 

Relative Humidity : 

Calibrated by : 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co. ,Ltd . 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

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

Th is ce rtificate may not be reproduced other than in full. e,rept wnh the prior written 

appro, al of the head of Corporate Services 3 : Equipment Cal ,hration and Testin g Services . 

NSC-TISI-Tl517025 

CALIBRATION 0008 

Cert. No.: 16TM1916 

Page.: 1 of 3 
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.· Equipment : 
1 Model: 

Serial No. : 

ID No.: 

Manufacturer : 

· Received Order : 

'; Condition As-Received: 

. \ Calibration Date : 

, _; Reference : ,. :: 

· Procedure Used :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

, Calibration were conducted using in-house calibration procedure CP-OT02 according to direct 

/f measurement method with Data Acquisition which connected with Resistance Temperature 

'•~ Detector ( RTD ). 

·/, The temperature scale used was based on ITS-90. 

; Condition of this result of calibration 

\ 1. Reference standard instrument:-

·.it, Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

2. This resu lt of calibration was found accurate as shown on date and place of calibration only. 

3. This certification is traceable to the International System of unit maintained at :­

- National Institute of Metrology Thailand . ( NIMT ) . 

.,.:. - National Institute of Standards and Technology (NIST), The United State of America 

, Result of Calibration :- ( * ) Without Adjustment 

'I Function of UUC*: Temperature Source 

. ; Fresh air setting : Close 

I,; ,, 

H 

w 
-a 

Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid .(%) 67 61 

AC Supply (Volt) 230 230 

Position : Ref. Std./1O No. : 

1 14RTD101 
f-- - ------· - ·- · - -----

2 14RTD102 
----------- ••· • · -------

3 
---- - ----- - -

4 - ---- -·---
Dimension of Chamber: 5 

14RTD103 

14RTD104 

14RTD105 

14RTD106 
Probe Installation Details : 

D = 0.33 
a = 5 cm 

W = 0.40 
b = 5 cm 

H = 0.40 
c = 5 cm 

Capacity = 0.05 

m 
m 
m 
m3 

6 

7 

8 

9 (ref.) 

- --- ···-·--·----·-·-
14RTD107 

14RTD108 

14RTD109 

a 0759611 

l,-~, 
, 
\;; 



·, 
, Equipment : 

·rl·: Model: 
1. Serial No. : 

>~ ID No.: 
Manufacturer : 

' '. Received Order : 
·/~ Condition As-Received : 

, Calibration Date : 

'A Reference: 

1/ Result of Calibration :­

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607 -0518OC-1 

( * ) Without Adjustment 
. 'l 

.. , Function of UUC* : Temperature Source 
/,' 
-!,-:. 

·,' ,, 1 

Calibration 

Point 

( oc ) 
104.0 

Calibration 

Point 

( oc ) 

UUC* uuc· 
Setting Reading 

( oc ) ( oc) 
104.0 104.0 

1 I 2 

Temperature Temperature 

stability uniformity 

( ± oc) ( oc ) 
0.12 0.67 

Measured Temperature ( °C) 

Position 

I 3 4 5 6 

Overall 

Variation 

( oc ) 
1.1 

7 I 
'' 

104.0 103.834 1103.955 I 103.688 103.960 103.937 103.616 104.597 I 
. " 

This instrument was control by temperature controller Sigma, model SFN48. 

·; Average* : The average of 30 values in each position . 

Cert. No.: 16TM1916 

Page.: 3 of 3 

Coverage 
Uncertainty 

Factor 

( ±OC) k 

0.40 2 

8 9 (ref.) 

104.142 104.264 

,,: Temperature stability: One-half of the greatest maximum difference of measured temperature at any one sensor. 
~ { 

: Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 

. \ temperature at the reference location which are observed at the same time or at as close an observation time as 

-~-~ possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. 

,1: Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation . 

"Ii UUC* : Unit Under Calibration 

; _ _, Note : The reported uncertainty of measurement was included stability and excluded uniformity . 
\ ,, 

'\/i 
~ The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

:~, factor k , providing a level of confidence of approximately 95 %. 

li 

-oOo-

a 0759612 

, ,, . ,,..: 



Equipment: 

Model : 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

sPc CALIBRATION CENTER co.,l 
1194 Soi Wachirathamsathit 57 Sukhumvit 101 /1 Bangchak Prakhanong Bangko" 

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185 
website : http://www.spcgroup.c-

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S1 2006 Job No.: KCAL 1610728 

Spectrum lab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC-TISI-TIS 17025 
C.llbt'ation 0087 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co. , Ltd . 

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd ., 

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

In house method, SPCC-Wl -24. base on ASTM E 275-01 and ASTM E 387-04 

This certificate is traceable to the CRM maintained by National Institute of Standards 

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

__ ., _________ _ 
( Mr. Dumrong Boonsopon ) 

Person in charge 

"""""-"~"",,.-•no•••___, 
( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the Internationa l System of Units (SI). It provides traceabil ity of measurement to internationa l or 

national standard or other recognised national sta0dard laboratories . 

The measurement uncertainty stated 1s the expanded uncertainty which 1s obtained from the standard uncertainty multiplied by the coverage factor (k-=2) to 

provide a 1eve1 of confidence of approximately 95% It 1s determined in accordance with the Guide to Expression of Uncertainty 1n Measurement (GUM). The effect 

that the results relate only to the items ca librated. 

This calibration certificate shall not be reproduced except 1n full only. without written approval from SPC Calibration Center Co .. Ltd . 

SPCC-FM-C06-07: 03 May 2016 
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SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

Tel: +66(0)2185-4333 Fax: +66(0)2185-4424 
website : http://www.spcgroup.co.th 

·;~:~---"4··~----------.. ~-•.•~--.. ~---
Certificate No.: C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

Wavelength Accuracy (nm}, The spectral bandwidth of Std at 2 nm and UUC at 2 nm 

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1.52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07 03 May 2016 



SPC CALIBRATION CENTER CO.,LTD. 
1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

, .. • Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 -----------~teat '"':: .:, ✓ ~"ittf~- ~ , ... \~,
1

:~ ,~-.;,: website : http://www.spcgroup.co.th 

.'. ~-:i.:~;,:;~ ~---- ✓ --··· · .. ·-----·----- --- _ _________ _ .. _ , _ , ~ ......... . 

Certificate No. : C06160380 Page 3 of 3 

Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0080 
235 nm 

0.7394 0.733 0.0064 0.0080 

0.0000 0.000 0.0000 0.0080 
257 nm 

0.8597 0.844 0.0157 0.0080 

0.0000 0.000 0.0000 0.0080 
313 nm 

0.2889 0.288 0.0009 0.0080 

0.0000 0.000 0.0000 0.0080 
350 nm 

0.6386 0.627 0.0116 0.0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 2016 

------



SITH I PORN ; 
associates _/ 

Instrument identity 

Instrument type 

SITHIPORN ASSOCIATES CO., LTD. 

451- 451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 

Tel. 0-2435-8800 Fax: 0-2433-1679 htttp://www.sithiphorn.com 

Cert. No.: 

Date tested : 

Serial number ______ 8=5~1~6~---

59032 

22/06/2559 

,:.'.·.',: ··~· · :Y. :; 

Test Result -,_ t2"·3t0i:t·it} .. 
No Test Description Criteria Result 

EHT 

Photometric Noise (ifEHT>350 V) 

< 350 V 

Std. Dev < 0.0002 
, : %''::tlI: 372 V 

0.000 Abs 

2 Slit Width, 0.2 nm 

Slit Width, 0.5 nm 

Slit Width, 1.0 nm 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0.1 
--~~.=:~:~:=: __ ~ :J~l if? 

3 

4 

5 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

324.75 ± 0.2 

852.1 ± 0.2 

0.4 7 Abs, ±_0.Q2 

852.08-:nrh., ._;:: (,: 
• •• ;,. ·.•,;.•.!--:; r • ',L <.. 

..:; .... ,_,~-~~- ··:·rt _.i•1::/, 
0.4'.ri ,A-b.s . ,. ,,._, '" 
•' • ~•:/;~:;~7. ~ ~ l ~ ;.~ , • 

,..; : , : . . l" \, • • .,, • • ..,.' ~ 

Reading in BC mode with gauze . ·::~:F :: :~' ~:-:,::. ':•:::\ -
' · ,-.J,;;i ·: i.y,:,r\~··'. ·,>f;J:'~'.T ·.-~:-t~: ·:,: ·. __ · 1·};-1 •:~.;, •: 

Difference < (\Q~-,~9,f i ,_,{ ·tv!f J! )~> i>~•f :\,;:·.: / it>t-_ _ 

::~ Ro,d;ng on 5 ppm CU ~~1iN -~~~;;;:;~~~?:< 
* Write in the Criteria column the Abs reading on the gau~;i.,~i~i:~ <i'"•• .,r.r:ltflir '" 

'.:· . ·:·•·::··;-... t\1,•;-··.'',•,' 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed Date 

✓ 

✓ 
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' Yuvir.111~ . z;z Ji'Y:t1a~-25Q6 HN : 000060970 'Vl'U1~~TU : .................................... . 
d 'VV q, 4,/Q II 11) ~ 

<IJ'tl - m1~ ~'j'IJ'l.J'jff"l'j : y1u~u,1'.!J11 ~~nJ.:fil,!11jmm 

tlTV1'Wf1 : ,62 nl"1fl'5l.l ~TU~~ : 1.25 L'IJ'U~Wl>l'i ., 

m~ : ~ \l L'1'llU~15tl'5~"J"\'ll'U : WQZQQ~ ., 
8MI : 22.:t..D a'tirnvi,vh : 2Q nt~1-u1vl 

~W'1~: 72. fl~~/trrvi rl11aJ'1i'ti(~~vi: 167/95 mm/Hg 'Hl'Ubtl"J : II 

., ,;l "" 
1.fll113.JG'l3.J'U'HU"tlv~lll~~,wlil (CBC) : 

'U 

Hb (11.5-17.0 o/dl): J §~~ .......... Hct (37-54%): ~.?.A ........... wac (4,000 10,000): .. ~1.1.9.9. ....... RBC (3.80-6.50): .?:.?.~ ....... .. 
N (50-70%): .??.:~ ......... L (18-42%); ... ?:?} ...... , .. M (2-10%): .?.:! ........... E (1-3%); .!.:~ ............. B (0-2%): .9.:9. .............. . 
MCV (80-100): .?.t ............. MCH (27-31): }~& ..... . , ..... MCHC (32-36): }~:J. ........... ROW (11-15): J A:? .......... ... ..... . 
Platelet count (150,000-450,000): .?}.~1~9.~ ........... .. ......... . 

"'I\"'.,,,, ... 2.mw-1".i1~f\1".i{1lt,1t ei T~~c;)tJe:Jmauu : HBsAg : ..... .................. . HBsAb: ...................... .. 
,.. Ji1 ,..v u;QJ L::I 

3.~fl~".i1~ff1".i\\'1\IIL"t.18 1".i~vltl€10!.a'USU : Antl·HCV : ...................... . 

4.t-lfUil".i11il'Uaa11:: (U/A) : WBC (2-3): J?:J ................ RBC (1-2): .. R:-1 ............... Squamous Epithelium cell (3 .. 5) 0~.t ........ . 

Sp.gr. {1.003-1.030): .~:~3.~,..... pH (6.0-7.5): .~:9 ....... , ..... Albumine: !:'.~~~~!~~ ... Sugar: .. ~.~S.~~i~~ .... Bacteria: ... ,. .. , .... . . 

5.tJ~"1'f'l1il~\il'11~t : Parasite and Protozoa : .... .,.................. Stoot occultblood : .t.'f~g?!ti.Y.~ ....... 

6.~€1n1'atl'l"a1'1b~e.1'11 (Blood Chem) : 

-FBS 

·BUN 

-Creatinine 

-GFR 

-Cholesterol 

-Triglyceride 

-HDL 

·LDL 

-Uric acid 

-Alk phos, 

-SGOT 

r)1'lln~ 7.3-25.8 mg% 

0,6-1.3 mg% 

> 90 rnVmin 

<200 m~% 

tn.v1;1i'.'t;~ i'!1'1t'iw.i ( 1u~«~~m,: 27/12/2023 11:00:32) 
159051 



.. 

?'4iir>"i~-Z . 27 §YJ1fllt25.§.Q 
4'; ,µ-~,. '"" ., ~ ' 

i: "'fla r;: 7•,:u11n"l : ')i'JJJ"IS~~ ~f!Ja,i 

rlfsl: 

'i::l!.j. 50 tr Lf":J.Jnmrr.x...., . ,3p3Q2QQ'.U22..3.3 
t' ,u ~ ,.,1·• .• n : 80 iiti,;11:iJ '•t ! o., " frvl':i"l~~-,1-;,'i\ • 20 ,.!11-.. ")1 ~,-.:~,) : 

., 'i "' 
~/l'i:t.171-.,{Hl~ : 1.lQ/61 

, > •~• --- .·,H-'~• .-:U..¥ -~ - ..... 0·-'•~-'-~'"•'"-- •~-

1.fl'Yl~~i!tJ<a&ll~v~t~v)l,~e)v) (CBC) : 
" 

' b (1 i.5-: l.0 ~J":l , : .1.~:4 ....... ~1e: (37-Sttfb): 1.1:~ .. ,, ...... WSC (4.000~l0,000): .?,~9.9.... RBC {3.30-6.50) · 4•~-? ........ . 
il {51'.PO%}: .?.~A........ L '.!8-C.2%} : .. 1?/L . . . 11 (2 to%). ?A. . ....... ;:- (1 3% : .~:L ........... B (o 2%1: .9.:2 ............ ,.. 
f :\CV (80· '.. 00) · .?9., ............. \"CH , 27 3: : .~?. •~- ........ t,/CHC (32 36) : }.?:-.?. .. ... ... RDW {11 15) · .. t~:~ ..... ... .. ...... .. 
Platelet <:o,v,t (150,000-450,000) : .?.~~:~.~~ .. ., ............... . 

., 
~~'1;.,...,<V ,c::i, 

2.ll-!~9'l'a1'1fl1"J11~b'l!~H11lilWtltlm~'U'U : HbsA.5: .................. . 
., 

~ ~~VV-t'w U 

3 .~el~'a11lfl1'S~~WllfH '1'i'iiv'l'U6fiU,'ltl<ij ; AhtH·1( .t ~ . . .. .. , ....... .. 

4.t;J13{1'!'j'j,),1aa1')~ (U/ A) : WBC (2 3) : .. :-.... , .......... RBC : ?, • .• --: . 

5.Wi'Wl/$'l'1'tfi.l'11~~ : oaradte anc 0,o~oz.oa : ... -. ............. . 

6.e.!%'JO'l<Jvl~'l,i~m©v} (Stood Chern) : 
F.,. 1 75'•: :: mg% .z.1¼1A . 1~? ................. [2l i.nt1 0 N,,.._,~~ 

? ,,;1 ~ 7.3 25.8 (ng!l-:- fflvitf ... ?~·-~~ , ............. [J '.flt O clnJn::~• 

.. :'•·Jt)~ 0.6-1.3 tr,gO.h ~·bmf .... ~:?.~ ............ , .. ,. B\J1~ □ ~v1'tlnfl 

,,i·1tl11~ > 90 mVmi;•1 ~11fhr. .... ~~:.~.~ . ................ I Vj tln5i O ~~1 P~ 

Cholesterol •~'l't,11;," <21)0 1r~°-" ~ht1illi ""~2..~ ........ " ......... 0 't nr G2} ~v!'Ln'.fi 

-Trig,yo?ride 1''1'..,nY <:50 IT'S% r>1.;1't!,: ... ~~ .................. ,. .... D \.f;i'\ 0 ~ .. 1tJn0 

-•1DL rhtn~ 30-8t: mg% ~i--vr.v· ... ~~ ..................... I /I un0 D tl~;t!n~ 

lD. rh1in~ <: so •ng% 1hnli>1 .. .~-~.~ ....................... 0 \..nr LJ ~:v.t'.f,5' 

?'1'0ff M<7.2,=<6.0 m~% ¥i1Y1ltfi ... ~:~ ....................... , ✓ I tJll7 □ ij(t',\~f)m 

-AJk pho,;, .;.i•11J11).\ tv140-129.r;35~1oa U/L ?11~-~ .... !~.. .. .................. I .1l U'.lM □ W9l'I.Jn:n 

Y\'\\J.'1'.r rvk:3S,F<31 U/L fhfit;' .... ~? ........................ D tlfl:P D fo;tJr;f 
, .. . ...... 29 r-::11 .. D"" ~ -SGPT ~11,rn, 0-35 J/L f\'1Vl1,~ .............................. LJ vw· ~~\JM 

--, 

7.Nflrn~~'ii1'1a-11f'ith~nau;ie>~i1~n1e1: 0 Lnr D ~?1lJn:? ... ........... :: ...................... ........................................................ .. 

8.f..JElt1'1':il>l~1"~~tJi'IL'1 JEKG) : 0 Vl~ □ i.:i~·t;')V ....................... :: ..................... ,, ............. .................................. ,. .. .. 
9.C.l!\n"l'3 X-ray tltivi : r v'} tlfltri ~ t-}iil'IJ00 . , ... , .............................................................................................. . 

10
. .,. . / ~ ~ - ;:; . . ,, 5,,.. • • , .. .. . f.li'!fl't'jv)')'J~tltJ'} ............................................. .,, ..................... ,, ......................................... . 

,s$ # ,I' / ), . / <> t" ... ~ C 'ti • • r,,,./ 
11 .. a1tJvi1111t'Vt'U8lJV~U~'WVltJ : .) .... f.t:':.:~7.! .. ~:;:~;-;~~HH«•••H ~1tbu~ 1 : -.u:-.~~ .... !~~ .... ~ ... o ... ~,. .. ?'¥~~~-~f.~ ... ►~ 

• l 
"· i c,./111, i . \-;,· r 4 '<J , ., 
,. • ~~•.m ., ..... .. .. ~ .. , ... , ......................... ,., ........... iYl~~VN~,1~~~11n 

'U' \It M{•• '.. "' . 
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