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3.1 

3.1.1 
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Q 

0 "" fll'J~l!'W'W fll'J 
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d ai. ,1:', \J\ 310~ 
lflUl1'1 ::: fll'.i11fl'.il ::: 'H'U'U l~~ll'U'Wfll'.i'Pll:UlJl'Pl'.ijl'U'lltJ.:J APHA-AWWA-WEF (Standard Methods for the 

Examination of Water and Wastewater; 2 1
st 

edition, 2005) i.:iw:rn.:iiii'W'Pll'.il.:J~ 3- 1 

.J ~.ct a cv , .c::..ct ~ d cv u 1 : 

\lll":il-3'YI 3-1 Ui.Yvl-31fifll":ilflU~1fltlH 1fifll":i11fl":il:::'tt Ui.'l:::fll":i":iflllli.Y .fll'Vf~1fltll-3'1-n 

V "' V 
Yl'll'l-lflllYl'i'J'll'JYI 

pH 

Turbidity 

Total Suspended So lids 

Total Dissolved Solids 

Total Hardness 

Su lfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

<$ V < 
f11Wl'lJYl'J6tlH 

91 ., 
'il1-:J'Plf1 

91 ., 
'il1-:J~f1 

91 ., 
'il1-:J~f1 

91 ., 
'il1-:J~f1 

91 ., 
'il1-:J~f1 

91 ., 
'il1-:J~f1 
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'il1-:J'Plf1 
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'il1-:J\Plf1 
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., 
"" ti 0 3.1.2 Ntlfll'J1!fl'Jl~'ttrJWftl~'Wl 

f)l'j'lf)'tlll;Jfllfivl'J6UH 

- Electrometric 
, d 

ll'b'W'U - Nephelometri c 

, d 
ll'b'W'U - Dried at I 03- 105 °C 

, d 
ll'b'W'W - Dried at I 03- 105 °C 

, d 
ll'b'W'U - EDTA 

,d 
ll'b'W'U - Turbidimetric 

l~lJ HCI 1tt' pH<2 - Phenanthroline 

... 9 91 
l~lJ HNO3 tl1 pH<2 - AA-Direct 

... 9 91 
1~:I.J HNO3 tl1 pH<2 - AA-Direct 

l~lJ HNO3 1tt' pH<2 - AA-Hydride 

\llflfll'.i11ml:::11fJtUfll'Vltl7~1~'WU~l1UJ~'W~im.:im'.i llJtJ1'U'Vi 30 f1'UU1U'U 2567 iiHi'lfll'.i'Pl'.i1\I 

11m1::: l1flt\Jflll"ltll~1~'Ui.:J'Pll'.il.:J~ 3-2 1m:::'.i1U.:Jl'UHi'lfll'.i11ml:::11!'UfllflH'U1fl~ 2 
q 
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/'> ,r . V 'WU'mA'H011 

u,tii, foi''iu1miauo1i111 ri11r11 

SCALE l:l!0,000 

,n,~ 4&,am 

D ~uiifi1'llmht't11utl'mi1.:iLAt1~ 
D iuii1htn1utl'mi1.:itiio~ 



' ~ 
.c:t ~ d o G) a v 

vtl'n:irt 3-2 11nv1-:imrnnm1u11m1::;11flwmvnn 1u1v1eium.um.1u 2567 

a,.,.,dc:, ,v , 
'JU'Yllfl1J\ll'lflfJVI 

. 
~ 

~ ' . 
J}-1 iHl 1 'n !fl 'l l ::: 'YifJ i\Ulll'fU 1 

'Ufl~fllll :::mru "St" 

30/09/67 

pH 

Turb idity : NTU 

: mg/L 

: mg/L 

7.8 

4.1 

<5.0 

335 

70 

18 

5.0-9.0 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness : mg/L as CaCO3 

: mg/L SO4 Sulfate 

Total Lron : mg/L Fe 0.04 

0.0 10 

<0.001 

<0.00 1 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

~0.05 

~0.005 

~0.01 Arsenic 

"" rtm 

3.1.3 

: mg/L As 

'U1'!J''Vl L:J.Jii-:i lg'U L1'HJ'\.mr'U-vr flel'UCU?IU'Vl'U~ lllfl~ , 2567 

:J.J1\ol':ijl'WfJtltfll'Wtl1N1~'U (·1.h :::u1'Vl~ 3) th:::ml'l'flru:::m':i:J.J fll ':i~-:i1n~ie1:J.J11'1-1-:i'JJ'1~ 'Q'lJ'U~ 8 

'W.l'l'.2537 

~ ,I ~-=:.~o d.:!:t. I Q.I 1,:;:f,I 

'\J l f1f11':i1lfl':il::;'111'.Jillfl1Vl'UlN1~'U '\Jl'U1'U l m n 'U flt) 'lJt)~f)\ol::; f)t)'U "S l" 'Vl'U11 :J.Jfll pH , Lead , 

Cadmium 1rn:::Arsenic tiQ'l mnru CVllJWl':i jll 'U~f17'11'U~ 1rlm.i1mn.n- f.J'lJl'vif.J'Ufl'UlJWl':i jll 'Ul'.JtUfl1V1tl1 'l'Ull'l-1~-:iJ' 7 

H1~'U (th::;urv1~ 3) \ol l lllh:::ml'l'flw ::: mrn m ':iR-:i111~~t1lllll1-:J'lJ'l~ mru~ 8 VI.fl'. 2537 rlrnfmh Turbidity , 

Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1rn::; Total Iron :J.Jl\ol':iil 'UV/l11
1M 

n111'U~fi 1 H 

., ' 
3.1.4 

_ t:;! <=t "" d o 61 ' <=t ' ,,s _"f .., 
fll'l !lJ'lU'U!'YIU'UHfl fll'l1!fl'l l~'ttf1Will'Vft.,l l ! ti '111-:.l'YIHlt! i.llilt!O-:Juilil'Ut! q q 

'\J l f1N'1f11':i\oln'\J11m l :::l11'.]Wfll'Wl17H1~'U ~l'U1'U l fff:ll'U ~ti utiif1\ol:::f1tl'U "Sl" 'lmh-:i 
I I 1 'j/ 'j/ 

vi~1'U:J.J1'\J'U~-:iu'\J'\J'U'U (fl'Uf.Jlf.J'U 2567) m':i1-:ivi 3-3 1rn:::nHi 3-2 V1u11 flWfllV1'U1ut1in\ol ::: nt1'U "S 1" 'Vl nfli'-:i 
q <u q q 

~'Vllf1U\oln'\J1lfl':i l :::l1 lJfll pH' Lead ' Cadmium 1rn ::; Arsenic t!Q'l'Ulf1WCVllJl\ol':ifl'U~f11'11'U~ 1rlt1u1m 

1·ufornvi f.l'Ufl'U:J.Jl\ol':i 'ill'U flW fllVltll 'l'Utl'l-1 ~-:itl7H1~'U (1.h :::tfl'Vl~ 3) \ol l lJ'U':i ::: f111'l'flW ::: m rn f11':i R-:i111~~t)lJ ., . 
1111-:J 'lJ' 1 ~ \1 'lJ'lJ vi 8 VI . l'l'. 2537 if 1'1-11 'U fl 1 Turbidity , Total Suspended Solids , Total Dissolved Solids , Total 

Hardness' Sulfate 1rn::; Total Iron lJl\ol':ijl l 'UV-:J111Mnrn'U~fllH 
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(H 

J,.. 

,J 

<V .et CS CV f 

'J'l-tl'llfl1Jvll8l'JH 

ihm,:u 2565 

ti-wmru 2565 

ihm,:u 2566 

tiut111.1u 2566 

li'Uli'llJ 2567 

tiu1.111.1u 2567 

1Jlvl1jl'U 

Yim 

t!Ul'i9l'U 

\l'll'iH~ 3-3 1mt1rnnt11JHl:lfll'iVl'i1il11fl'il~,huum'Vttl 1ih~im1nwtie1v1nvi~ne1u "S 1" 1-u,h.:i~fl rnmiluo-:iuil il'IJ'U 
q q 

pH 

7.5 

7.8 

7.6 

7.9 

7.7 

7.8 

5.0-9.0 

"' t Nl;lfll 1mlill!ml~'li 

Turbidity I Total Suspended I Total Dissolved I Total Hardness Sulfate 

(NTU) 

6.21 

10.4 

5.60 

7.42 

1.4 

4.1 

Solids (mg/L) 

5.0 

7.2 

<5.0 

5.0 

<5.0 

<5.0 

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

345 

305 

368 

335 

380 

335 

185 

116 

80 

80 

128 

70 

31 

16 

29 

24 

23 

18 

'IJ~1ll'l ll.J~.:i ,iuiTHl'UIU'Wl'l rrnwi'1Ul'l'W~ ,hfi~, 2567 

Total Iron 

(mg/L Fe) 

0.642 

0.575 

0.038 

0.063 

0.04 

0.04 

m~lJl'UfJtlUll'Vitl1~1~u (1.h~1il'Vl~ 3) 1.h~t11ffi'lw~ml:1.Jfrni~1n~lo:1.Jt1'11.:i'b'1~ ll'I.J'!J~ 8 'Vi.ff. 2537 

Lead 

(mg/L Pb) 

0.007 

<0.005 

<0.005 

<0.005 

<0.005 

0.010 

'.SO.OS 

Cadmium 

(mg/L Cd) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

:'.S0.005 

v;irn Teifou1iiio11n,iJP1 0111,1 

Arsenic 

(mg/L As) 

<0.001 

<0.001 

<0.001 

<0.001 

0.009 

<0.001 

:'.S0.01 
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9 

8 

7 

6 

7.5 

imng1u=9.0 

7.8 

illfl1fl\l = 5.0 

7.6 

1111in la1,11u1;ioun,i1n i11H1 

pH 

7.9 7.7 7.8 

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

4 

3 

2 

0 

NTU 
300 

250 

200 

150 

100 

50 

0 

mg/L 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

ii.fl . 65 n.v. 65 ii.fl. 66 n.v. 66 

Turbidity 

6.21 10.4 5.60 7.42 -
ii .fl . 65 n.o. 65 ii.fl. 66 n.v. 66 

Total Suspended Solids 

5.0 7.2 <5.0 5.0 

ii.fl . 65 n.v. 65 ii.fl. 66 n.v. 66 

' .. 

ii.fl. 67 n.o. 67 

1.4 4.1 

ii.fl. 67 n.o. 67 

<5.0 <5.0 

ii.fl. 67 n.v. 67 

_(-tCl ,.J _t':! .cl Q d o A. Q A. f CV 

JU'fl 3· 2 fl'ilnlu'UJ'UI 'fltJ'Ullff~.:.INCHll'IVl'l1il1ltl11::'ttfJtlUll'Vt'UlN1~'U'U'ffltu\JtWlflVI:: flfl'U "Sl" 

1wii1.:.i~r-l1-uiJ1~.:.itfo\lu-u 
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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 

345 

il.ft. 65 

mg/LCaCO3 

500 

400 

300 

200 

100 

SO mg/LSO, 

40 

30 

20 

10 

0 

185 

31 

il.A.65 

305 

n.o. 65 

16 

n.11.65 

MINING ENVIRONMENT CONSULTANT CO., L TO. 

vi!Tn le11a111naun,ii,i li1ffR 

Total Dissolved Solids 

368 335 380 335 

il.A. 66 n.o. 66 il.A. 67 n.!1.67 

Total Hardness 

Sulfate 

29 

24 23 

18 

il.A.66 n.u.66 il.11.67 n.u.67 
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20 
mg/LFe 

18 

16 

14 

12 

10 

8 -
6 

4 

2 

0 

mg/L Pb 

0.20 

0.18 

0.16 

0.14 

0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

0.00 

mg/L Cd 
0.020 

0.018 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

0.642 0.575 
__, -
il.fl. 65 fl.!J . 65 

0.007 <0.005 

il.fl. 65 n.o. 65 

<0.001 <0.001 

il.fl. 65 n.o.65 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 

ui iin Te1'i11111naun,ii111i1ti11 

Total Iron 

0.038 0.063 0.04 0.04 

il.fl. 66 fl.!J. 66 il.fl . 67 fl .!J. 67 

Lead 

"1fl111'11 ~0.05 mg/L 

<0.005 <0.005 <0.005 0,010 

il.fl.66 n.o. 66 il.fl. 67 n.o. 67 

Cadmium 

Jllfl111U ~0.005 mg/L 

<0.001 <0.001 <0.001 <0.001 

il.n.66 n.o.66 il.11.67 ll.lJ.67 

. 
_,.. I 

JllYI 3-2 (1116) 
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mg/LAs 
0.020 

0.018 

0.016 

0.014 

0.012 

u;ir,, Toi1a111Raun,u,i 01ti'11 

Arsenic 

lllV11fl'II ~0.01 mg/L 
0.009 0.010 ----------------------------------------------------------------------------

0.008 

0.006 

0.004 

0.002 

0.000 

<0.001 

il.t1. 65 

<0.00 1 

n.o. 65 

MINING ENVIRONMENT CONSULT ANT CO., LTD. 

<0.001 

il.tl . 66 

<0.001 <0.001 

n.v. 66 il.tl. 67 n.v. 67 
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3.2 fll'l~l!'U'l-Hll'lft1~~el,U 

JrnfUf11l91~\PlllJ\Pl'J1'ilfftlUfJt\Wl'W~-m1~HrtllJ'IJtl;J Im ;Jf11l "1 tl 'luflf ;J~tl 1,J u1'J:i'Vl~lli nl:ll'il::: 

l'll rm fffllll~;Jf11'j ttl~vuu tl1;t;J'IJtJ;JfJWfll'W~ ;JU1~i0:1..1 tlU!~tJ;jlJl'i)lflf11'j~l!'UU n'il mrn'IJtJ;j 1 m ;jf11'j 1~v'il::: 

l'llf11l \Pll1'il11m1:::1111wm-wJ 1 'lu1~0ul1mfl:1..1 2568 1rn::: i~l'll l 1 v-:i1u ~rn nntl ij mi \911:1..1:1..17\91 l f11 l i1 ti -:i nmrn::: 

uff'l 'll ~rnm ::: 'Vlu ~ -:i111~i0:1..1 1rn::: f11l~~\PlllJ\Pll 1'ilfftlUfJWfll'W~-:iu 1~i0:1..1tll ::: ~11~0ul1mfl:1..1 2568 11:Yu0~0 

nrn~\Plff7'11mrn~u~1mrn::: m lmi'.i0-:iui ri1tl'n-:i1uu 1vrnmrn:::11J:-1uV1f-wt11m1in:1..1'li1~1rn:::~-:i111~i0:1..1 1rn::: 

'\1'W1tl-:JlU~!~tl1'1i'tM 11f U'Vl l lU~tl 11.J 
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q 
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' ' 'l,J 
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U~,;'VI b~'UL'l~eltH~'U'\i1 bbel'U~ LLG't'Uel"S1\Plel~ 1il11l~ bMJ'VltL'Ul:.l'U 1-ol!i~ .. 
O(i 2.1(1\JiUU 

' 
I Q d.., 9,IQJ ~ d ~ 0 

"1Jtl\J"IJ11:.ltl1'a3.J~'Vi~'VI bt11'a'U'!Jl.l'Vl~b \Jl:.l'U"il1nn"JJJb -a,N1'Uel9H'l1l1ff'a'nJ 'il1'U1\J li:Jb 'a1fJnT.i 
' ., ., 

tl1/,l1bi1t.1 lii1'U1'1.1 26 11tl01'i 

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 Mansanese 

14 Mercury 

15 Nickel 

16 Oil & GreasEi 

17 pH 

18 Phenols 

1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Methodt2J 

Disestion, Inductively Coupled Plasma Methodf2l 

1) 5-Day BOD Test, Azide Modification Method121 

2) 5-Day BOD Test, Membrane Electrode Method21 

1) Digestion, Direct Air-Acetylene Flame Method12l 

2) Digestion, Inductively Coupled Plasma Method121 

Closed Reflux, Titrimctric Mcthoctl2J 

ADMI Weighted-Ordinate Spectrophotometric 

Method'21 

1) Digestion, Direct Air-Acetylene Flame Method121 

2) Digestion, Inductively Coupled Plasma Methodf21 

Distillation, Colorimetric: Method121 

Distilldlion, Colorimetric: Method11 

lodomctric Method21 

Colorimetric Methodr21 

1) Digestion, Direct Air-Acetylene Flame Methodt21 

2) Digestion, Inductively Coupled Plasma Method21 

1) Di~estion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodl21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method[2J 

1) Digestion, Direct Air-Acetylene Flame Methodf21 

2) Digestion, Inductively Coupled Plasma Methodl21 

1) Liquid-Liquid, Partition-Gravimetric Method[2J 

2) Soxhlet Extraction Method21 

Electrometric Methodl21 

Distillation, Direct Photometric Method(2J "?-~ 

19 Selenium . ., 



• ., ..,j 
'1111.H'lfj~ 1fi1U'111:l~ ~1\IIU'Vl 

19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl21 

2) Disestion, Inductively Coupled Plasma Methodr21 

20 Sulfide 1) lodometric Methodl2J 

2) Methylene Blue Methodl21 

21 Temperature Laboratory and Field Methods121 

22 Total Dissolved Solids Dried at 180 °cr21 

23 Total Kjeldahl Nitrosen Macro-Kjeldahl Method21 

24 Total Suspended Solids Dried at 103-105 °cf21 

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

Colorimetric Method; Calculationl21 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculationl21 

26 Zinc 1) Digestion, Direct Air-Acetylene Flame Methoct121 

2) Digestion, Inductively Coupled Plasma Met~J 

LElnG111~1.:i~.:i 

1. ?1i11r1ii1fnn-nii~.:ibnv1~m.Jbb"1,n.h::: wH•11v11:.1. ~iit"l1Lm1tl-hi'1Lifo. foJ~1-r¥.:i~ 4. n~.:iL'Vl'Vf'l : L~eJ'ULLfl1 

flTf~:U'l'I, 2547. 

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

23"1 ed. Washington, DC: APHA, 2017. 
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Mining Environment Consultant Co., Ltd . 
.._.,...1,.: ~'1 "'6' .,... 6'o.,... 

1J 'iti-t1 3J "" L el" L'l 'i el 'Mi L3J "t1 ~ el 'M,~tUL fl'M,(;l ;n n ~ 
22/35 'l!oun1~L'Ylwn1-t11 7 LiUn 4 (U1\4ITT\4TI'!!1) L1'111~\i'1~1.11n L'llfll.rnn:i:J n;~L'YlW1J~11,1,m 10240 

1miwtf 0-2187-0908, 081-6573909 hrnn, 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 

• I A O .... - -

m'!JflLLllffflYI El1L1lEJ'lJ1'1,1,mn ,hl'V\1.tmn 

tiEJin~::nEJ'l,I, "S1" 

October 2, 2024 

October 7-8, 2024 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysls Result21 

- Electrometric 7.8 

NTU Nephelometric 4.1 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 335 

mg/L CaCO3 EDTA 70 

mg/L SO4 Turbidimetric 18 

mg/L Fe Phenanthroline 0.04 

mg/L Pb AA-Direct 0.010 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

Lab-W 045/2567 

October 11, 2024 

September 30, 2024 

10:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-
-
-
-
-

S).05 

S).005 

:so.01 

Remark: 11 3J11i17j1-U.~rnm~,i,t'.b~-u. (1.h::Lll'r'l~ 3) 1h::mf'lflnt::m1lJm7~-JLL11i1imJLLVI-J'lf1~ o.uu~ 8 ~.f'I. 2537 

21 ia-Jll~u1imi- 1J7~'r'l Lo-u.'l11a-u.Lii-u.,i' ua-u.'fi' LLL'l1Jtl11c;ia~ ~1nc;i LL'l"ll'r'l::Lifo-u. 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 
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MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

I. 

2. 

3. 

4, 

5. 

6. 

if nfoma::Hr (Colour, Odour 

and Taste) 

~llll1flii (T~!npcrature) 

... . 
t'l111Jl1JU Olfllla::~n~ 

tltJn'YlllUa::a10 (DO))/ 

uia;I (BOD) 

111rnii1';onij111t1iMof11lT~'1111t1 

(Total Col:form Bacteria) 

1 tt1Jfln11umj1Jvlflon 1flih-fo11J 

(Fecal Ccliform Bacteria) 

8. hmm1 (N03) i1rn-.l10 

'\-u 1fl!IU'U 

9. I ll<llJ 1lJ1ilv11 (NH
3
)iinni1v 

J 1uh1mu 

10. I ~UtJll (Phenols) 

11 . Vlt'l~lltl~ (Cu) 

12. union (Ni) 

13 . u11.;01ii!'I' (Mn) 

14 . 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

tr~n::li (Zn) 

llt'ltllUIJlJ (Cd) 

(Cr Hcxavalent) 

111::01 (Pb) 

'llmnlTnn1t1 (Total Hg) 

!'1'1l'l1\! (As) 

1~u, 1ui-l (Cyanide) 

nuiiu"ml'fl.;ft' (Radioactivity) 

-fi,,~aueaih 

- fl 1l ~?rltlfl1 

11' l l'li 1ff fl l 'NYnn:: a-~ 'l'l1'Yl ii ii 
-ftn6liai~'l11Jtl (Total 

Orgaoochlorinc Pcsti.:iocs) 

t\1TIH 

P20 

P80 

PSO 

P80 

I 

· lnho 

C 

11flln. 

' d • d 1e1J.1'1.tau1 

100 lJrl. 

lJflJa. 

1uti1tnma1a. 

11n1a. 

I 

1i 

1i 

1i 

1i 

1i 

1i 

I! 

'Ii 

1i 

'Ii 

1i 

'Ii 

'Ii 

1i 

1i 

1i 

1i 

1i 

1i 

1i 

UlW'nfl1l1~Ai~l:f~" '1Ulfl11iW~1.h::UITI 

t1w,mniumm1-iH'.,.h::lrnn1 11 

2 

S.0-9.0 

th::um 

3 

5.0·9.0 

4 

~6.0 ~4.0 

5.0--9.0 

-l:2.0 

~4.0 :1 l.5 :12.0 

::,. 5,000 ::,. 20,000 

'J-1,000 

5.0 

0.5 

0.005 

0.1 

0.1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.05 

I 

~4.000 • 

5.0 I 5.0 

0.5 0.5 

0.005 0 .005 

0.1 0.1 

0. 1 0.1 

1.0 1.0 

1.0 

0.005 • 

0.,05 •• 

0.05 

0 .05 

0.002 

0 .01 

0.005 

0 .1 

1.0 

0 .005 

1.0 

0.005 • 

0.05 •• 

0.05 

0.05 

0.002 

0.01 

0.005 

0.1 

1.0 

0.005 

th::111n 

s 



I 

ClAll 

23 . 

24. 

25 . 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSULT ANT CO.,L TD. 

u1m 91UfJWflll'11hlumn:i-ni1ih~u (A8) 

U1wcriri1tt~q,1qR31 t11un1,1ni,1u1::uintioumnll 

fllTIH 
' 

,11un11l,T1.h::ltJyl1 u 

mnu flOUl ll1~lz, 
a-nfl 11,::11111 th::um 1.h::uni th::un1 th::uni 

1 2 ? 4 s 
~~n(DDT) 1111flmfota. l 1.0 1.0 1.0 . 

iirn,s~-rufltinYh (Alpha-BHC) " 11 O.o2 0.02 0.02 

fietflli. (Dieldrin) .. , 0.1 0.1 0.1 

6l'lfll\l (Aldrin) .. , 0.1 0.1 0.1 

11J1.1911t1aef11a::inlfl1flnti .. 11 0.2 0.2 0.2 

tit.ltifl ,.,.~ (Heptachlor 

&Heptachlor epoxide) 

ltlUH:U (Endrin) .. 
!i 'hh-n:.m (191n tT<u 1~~nunm, 

fll'llltl'ClJ;'in 1'MlJYi 

~111 : 1h::mfft1W::m-'l"1Jfnln~:nfla81Jlll1~TI~ u,J'u;i 8 (YU{. 2537) Eltlfli'l1lJf\"l1lJ'h,,,,::ll'IIUOJ~~-d~1ff;1J 

11c1:: fmnf)Wml'lri ~11,f,a'ti1J11'!1~'if1fi l'l.1'1'. 2535 1!e~ n1i-1u~"1V1:131ufJW1lll'lll-1lu11 tt?i~'\l,ibfiu 

~-rilr,'ji'U'll"l)'n'\l'\l11.{!1Jfnl1 ~umh::n.ffi11ll 1ri11 111 9'16~JYi 16.:i ,Hiul1 24 fllJil1'11'Wll 2537 

't1lJltsl't1YJ : I/ fll'l"ll'U~'l.h-::l11Yllll1li~iilfi1~'U 

. 

. 

-

-

. 

1h::1m1~ 1 Muri u11ri~11",iif]t1unn'\l1iirrm'l'lmlJlil'IlJ'lfl~lflt1tl,1ff'\l1mf1T1,1'\l1nihlnn1JfJnth::urn 

1rn::n1u1,m~inh:: 1v-nf,~e 

1) nm:pJ1marn::u!111tt 1!'lt1~tl~H1um,<ii11ia h:'lflllJtln9itfou 
w ~ - _:, dd- ., .: 

2) flll'IHJlOYI tJ Jifl llJ lilllJ"l)'1fl'IJ tl ·Hf ~lJ'lf'l9l 5:: fllJYllJJ llJ 

., ., - ., . : 
3) flll6'4lf1l1l::lJlJ'Ul1ff'U'IJtl/lll'l'l?HlJl 

1h::111t1ii 2 Muri 1111a~u'i~Mfo.J,i~'\l1nn\lm-wm~1h::urn m,::n11J1101vu,h:: lu'nfi~tl 

I) n,5~,Juuurn::unnt1 lt1uiellfilutm'ii114e ht1flllJ1Jn9irieuua::,-hum::mum1 

,Hut.Ii ~t]Wfl1'1'1'11i11,Jrleu 
.. .- .. ~: 

2) fi1l6'4lflllti'fl1tJl 

3) mnh::ltll 
, , 

4) n,,-j1fJ1111rn::nmm~li, 

1h::111nii 3 Mufi ui-iri,1tl1~1~H'tnf,if~'l1nn\lnn1Jm~1h::mn 1rn::immo1ilu1h:: 1uinr,~a 
1) m1~t.11.11flm'l::ul1.11t1 l~o9"e~H1unwih1ie 11flm1J1'nfinv,.ma::H1um::u"lum1 

tlftJtli ,1fJtUfl1tnf 1-ri'11,Jrieu 

2) Olllflll\ll'l 



MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

1h::u1Y1~ 4 i~uri 1111a-itl1~i~t,.nf1i-t'illflf1\ln'n1Jln:nh:at1Yl m,::n1inrn,i'1u1h:: lowl~t) 

1) rmoli1flt111a::1Jllt1t11~w~o'1Fl1umlcii1L-io hflfll1JUt1~tit1u11a::fi1tim::mum1 

,Jf m.l, Hlt1U11Y1tl1J1 itl~ou 

2) nlltl9lffl11n'IllJ 

1h::u1Y1Yi 5 iliuri Ul1a-nf ,~i1ifoJ,i~'il1nihin1nnm,h::a11-n un::tl'llJllflltlu\h:: ltiwl~O 

mrn11u1t11J 

2/f11'\1lJflflllJ19\lj1UtUY1l::iu,111a~J,u1::un1~ 2 -4 ff1'11S1.JUl18•n1T1h::un1~ I ,ir,i'1uiil91111 

1inlJ'l11;; lli'l::1ll1a.:il111h::1m1~ 5 hinll1Uflfll 

3/ ti, DO i~tun01ct1lJ191lJl'U~lt'{YI 

1i ,tluhl9111J1i1rn,n9i 

~Wr11Jii'II o-itl1'il::~ o-i ili-q-in11~tll111Jiii'111Jnl1J'll'1~lnu 3 o-itr11-imL;otr 
., . 

• 1.hiiilm1um::~1.:ii1J,U'llfl~ CaC:0, ill1nuni1 100 ii-nanf1J9ion~l .. J,~i:lm111m::~Hlurtl'llo~ CaCO) ln·,.m-i, 100 ih,iitillJ~{j{\Vl'j 

C 0-tffll'll'cH;(Jt":' 

P20 fi11l!o{1c'iu i YJa~ 20 111nmsfi1, .. ntui,vd1~J,J~1111Avi1~1J1Jl9!11'ilrf01J0f!N~Ol,i0~ 

P80 fi1t1hifr;uh1a~ 80 111nn11fiT1.nrui1od1.:i.J1i.:i111Jfl~lO1JlJl~l1iltHllJ60l.:i9iel"do.:i 

1Jn./a. iiciiinfatiiAs 

lJtl . 

MPN 
d - c:! • 

lcllJ .l'f .lftJ . l1l0 Most Probable Number 
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. ., 
... I .c::1 j/ a a ~ d O 

fl 1 'i 1-1 tf 1 lJ 'i ltl fl 11 I el fl tfl'i tf el 'U I Yltl 'U fl 11 il \J fl fl el '1 '11 el '11 fl 'i el -lil el fl 'i 1 '\I 11 fl 'i 1::: '11 fl W.fl Wfl-A 1 

'.i ltlf11 '.im1'il'Jvl 

A d o 

f11'.illl'.i1'il1lfl'.il ~'t'iflWill'Vl'U1 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sul fate 

5. Tota l Iron 

6. Lead 

7. Cadmium 

8. Arsenic 

- pH Meter S/N C 125985375 

- Electronic Balance SIN 8647342339 

- Hot Air Oven SIN P790 

- Electronic Balance S/N 8647342339 

- Hot Air Oven SIN P790 

- Spectrophotometer SIN 1988383 

- Spectrophotometer SIN 1988383 

- Inducti vely Coupled Plasma S/N. 

079Sl6062402 

- Inducti vely Coupled Plasma SIN. 

079S l 6062402 

- Inductively Coupled Plasma SIN. 

079S l6062402 

REPORT: MM_O I: OR IENTA L/2024/S EP/CAL.DOC 



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.0-27 19-9484 

"ISC-TIS I-TIS17025 

CALIBRATIO'-1 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 : 

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.: 

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) 

1 of 3 

- CP-CH8 by comparison with temperature standard 

Calibrated by : 

Approved by : 

( ) Unnopphol Harachai 
( ) Ponpan Paipim 

( ✓) Saithip Meangmai 

Issue Date: 

Warakorn Lerngagtrakul 

SaJhr 
Approved Signatory 

5 August 2024 

The Uncertainties are for a confidence probability of approximately 95% 

This certificate may no1 be reproduced 01t1er than in full. except with the pr ior wr itten 
Approval of 1he head of Corporate Services 3 · Equ1pmen1 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 11 0RC044 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 Val.ue Voltage 
Actual Reading 

M.easurem.ent 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 



Calibration Results 

Function : pH Measurement 

Cert.No.: 24CH915 

Page.: 3 of 3 

Performing three buffers standard curve 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 
TEL0-2717-3000-29 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 % 

Tawatchai Pama 

Approved Signatory 

14 July 2024 

ilac-MRA A 
NSC-TISI -T IS17025 

CALIBRATION 0008 

Cert.No.: 24MM397 

Page.: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

Th is certificate may not be reproduced other than in full. except with the prior writ ten 
Approval of the head of Corporate Services 3 · Equipment Ca libration and Tcst,ng Services . 



Equipment : Electron ic 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-O801 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 
Applied Weight Reading Correction Uncertaint~ 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 
2407-0154OC-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. De~arture from nominal value 
Balance Measurement 

A~~lied 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 
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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 
NSC-TISI-T1$17025 

CALl8RA TION 0008 

Certificate of Calibration Cert. No.: 24TM1084 

Page: 1 of 3 

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 

The Uncertainties are for a confidence probability of approximately 95% 

This certificate may not be reproduced other than in lull . except with the prior written 
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services . 



Equipment : Hot Air Oven Cert. No.: 24TM1084 
Condition As-Received : Used Item Page: 2 of 3 
Reference: 2407-0154OC-2 

Procedure Used :-

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) 0 c 

1 - 22-17TC-01 21-17RTD-01 
a 

2 23-17TC-02 21-17RTD-02 w .. 
3 19-17TC-03 17RTD-03 

4 19-17TC-04 24-17RTD-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 7 m 19-17TC-07 17RTD-07 

c= 5.0 cm H= 0.40 8 m 
19-17TC-08 23-17RTD-08 

Capacity= 0.058 m3 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 
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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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION ANO TESTING SERVICES 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 

ilac-MRA A 
TEL .0-271 7-3000-29 FAX .0-27 19-9484 

NSC-TISI -TIS17025 

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 Ju ly 2024 

09 July 2024 

2407-01540C-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 

(v) 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 Lerngagtraku l 

Approved Signatory 

14 Ju ly 2024 

The Uncertainties are for a confidence probability of approximately 95% 

This certi f icate may not be reproduced other tt1an in ful l. except with the prior written 
Approval of the head of Corporate Services 3 · Equipment Calibrat ion and Testing Services 



Cert. No.: 

Page: 

Condition of calibration result 

1. Reference Standard Material : 

Material Serial No. Certificate No. Due date 

1. Absorbance Standard set 43532 119613 22 Feb 2026 

2. Absorbance Standard set 8331 105939 28 Sep 2024 

3. Wavelength Standard set 29829 114509 11 Sep 2025 

4. Wavelength Standard set 29829 114510 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 : 

- Stama 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 

24CHO364 

2 of 3 



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 (b lank) 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 %. 



f ► 
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 October 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 INCLUDED 

S~ngistix 2.0.0.2236 

· TESTED ·EQUfPMENT CALfBAATION NUMB·E·R EXPIRATION 

IPV Methods 

rrEST ST AND ARD USED PART NUMBER EXPfRATfON DATE 

Mixed standard 1/10 N069-1579 JUN 30, 2025 

Mixed standard 1/100 N930-0221 NOV 30, 2024 

CUSTOMER SUPPUED COMMENTS CUSTOMER INITJALS 

· Z%HN03 

10 % HNO3 

Page 1 of 4 

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand 



1 ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

SERIAL NUMBER : 079S16062402 DATE TESTED : October 16, 2024 

1. MECHANICAL CHECKS 

A. Inspect and clean all fans and filters. 

B. Inspect and replace as necessary, all torch components including the RF coil. 

C. Inspect all tubing for sign of clacking or leaking. 

0. Adtust-water ano-gas. pressure r.eg-ulat01 settmg.s-. 

E. Inspect and leak check pneumatics drawers. 

F. Clean the exterior of the instrument. 

2. OPTICAL CHECKS 

A. inspect and-clean- alt -optical· components. 

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 CHECKS 

A. Torch View Alignment. 

B. Wavelength Calibration. 

Page 2 of 4 
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1 ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP030.14067 

SERIAL NUMBER : 079S16062402 DATE TESTED : October 16, 2024 

PARAMETER SPECIFICATION FINAL VALUE 

Spectral Resolution : UV As 193.696 nm .s 0.009 0.00726 

Ni 231.604 nm s 0.011 0.00923 

Ni 341.476 nm s 0.015 0.01321 

Spectral Resolution : VIS Ba 455.403 nm s 0.020 0.01693 

Prectston 

Zn 206.200 nm %f{SD s 1.0 0.34 

Mg 280.271 nm %RSD s 1.0 0.32 

Mg 285.213 nm %RSD s 1.0 0.36 

Ba 455.403 nm %RSD s 1.0 0.39 

Detection Limits : Axial As 193.696 nm 3(SD) ppb 63.71 

Se 196.026 nm. 3(80) ppb 8.95 

Tl 190.801 nm 3(SO) ppb 3.13 

Pb 220.353nm 3(SDyppb 0.63 

Detection Limits ~ Radial A& 193.696nm 3($D} ppb 10,24 

Zn 213.857 nm 3(8D) ppb 9.08 

Mn 257.610 nm 3(80) ppb 4.98 

La 379.478 nm 3(8D) ppb 3.50 

Ba 455.403 nm 3(80) ppb 0.70 

Ba 493.408 nm 3(80) ppb 5.16. 

BEC : Axial (18 X 1000)/(1S-18) Mn 257.610 nm s 30 ppb 0.88 

SEC : ffadiaf (18 X 1000)/(1S-18) Mn 251.610 nm s 3d ppb 2.08 

Page 3 of 4 
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f ► 
PerkinElmer· 

PREVENTIVE MAINTENANCE REPORT 

Avio200 

ICP03014067 

SEIDAL NlJ.M.B.E-.R .:- 07.9S1W624.02 

Remarks: 

DATE-TESTED .:- 0£1ohe.r 1.6, 2...024 

Commissioning fo llow as commissioning performance sheets. 

f!ottftd As, Ba:, Mn, 2-n, bl-aflk-has -high tl'l'?el'ls-ity-wit-h aMalysis aif' - fleed- ·to rep+ace-new trrj-ectOf' aootoreh 

'ftns- ·rsto certifythatitre abowtests trave-beerr pertomect arn:tttre COTTfiguration tested 

0 meets 

D does not meet 

the PerkinElmer Specifications listed .on this certificate. 

Thrs cerf,ficafe does rtof modify Petk:inErmer's standard terms and condmon of sare, 
including warranty terms. 

Service Department PerkinElmer Ltd. 

Authorized Representative : 
kJ_ S_ 

--------------------
Khwanchai Siangwong 

Customer Support Engineer 
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W\Pl!U1l1'"U1U161Jlu~mifo'3U'.i Utt~ fltl~l'l'Wla 11~1~ff'UflTVt iuil 2567 ~,i' 1 .. . . 
"' <!I '\JOUff ~Hfl11lJU1J08 

""""gfQI., 

(U1£HYlJ1J,t Ufl1,lU'Vl'.i1rf'lf'J) 
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1'U'Vlm11il : 13 fi'U11Al.J 2567 HN : 000060970 vnJ1cM1u : .................................... . 
d !/QJ <Ct. ~~ II 0., ti 

-im - 61~'1 ~TU'U'H11'a : \J1VfUJ'U \PI bL01v'U'Vl 'H'W"ll';j 81~ : 57 tJ L'1'lJU\Pl'aU'a~'1!1"1l'U : 3630200160418 

,hv1un : 60 n1'1n-rlJ ~'J'U~.:l : ill L'il'U~LlJ\Pl'a 

'1iV'l1il'a : 2A A~.:l/'U1vi rl11lJ~'U1'1~\PI : . 114/ 68 mm/Hg 

., 
BMI : 22.039 eJ\Pl'a1'Vl1VL1il : 2.Q r1-r.:1/'U1vi 

hritl-a~~1~1 : 02-HT 110-115 

If ~ "" 
1.~11ll61ll'U'"H\J"tlel.:!bll~b6lel~ (CBC) : 

'U 

Hb (11.5-17.0 g/dl): J~:~ ........... Hct (37-54%): .1}:Q ........... WBC (4,000-10,000): .A,§.9.Q ....... RBC (3.80-6.50): .1:.-?.? ........ . 
N (50-70%): .~~:.~ ......... L (18-42%): ... ?}:~ ......... M (2-10%): .?.:4 ............ E (1-3%): J:9. ............ B (0-2%): .9.:Q ............... . 

MCV (80-100) : .~~ ... L ........ MCH (27 :

7

~.~~~1.& ............ MCHC (32-36) : }.P........... RD~) : .. !.!& ................ .. 
Platelet count (150,000-450,000) ....................................... . 

... J; 1a.,Q,,/Q,,/ ,:::f 

2.&H'l~<a1'1n11~~b6lJB 11a~ut1mauu : HBsAg : ....................... . HBsAb: ....................... . 
... JI 1 .., .., .., "" 

3.e.J~~n'iiln11\1l~b"!.lv 11a~ueimau6il : Anti-HCV : ....................... . 

4.e.J~~111v'Uaa11~ (U/A) : WBC (2-3): .J::? ................ RBC (1-2): ~ ....... Squamous Epithelium cell (3-5) 9:J ......... . 

Sp.gr. (1.003-1.030): .;:9.~.?. ...... pH (6.0-7.5): .~:~ ............. Album~········· Sugar: .. ~.~~~~i.Y.~ .... Bacteria: ............. . 

5.e.J~~':i1'1e?'iil'iil1':i~ : Parasite and Protozoa : ........................ Stool occultblood : ....................... . 

6.e.J~n1'a~':i1'1b~el~ (Blood Chem) : 

rhi.Jn~ 75-115 mg% f'i1vt"l~ .... ~.~ ......................... [2j\Jn~ D e.l~,Jn~ -FBS 

-BUN f'i1tln~ 7.3-25.8 mg% f'i1vt"l~ .... !:~.~····················· [2f tln~ D ~~tln~ 

-Creatinine f'i1,Jn~ 0.6-1.3 mg% f'i1vt"l~ ... .?:~.~······· .............. [?J' un~ D e.l~tln~ 

f'i1tln~ > 90 mVmin f'i1~1~ ... ??:?~ ................... @un~ D e.l~tln~ 

-Cholesterol r11tln~ <200 mg% f'i1vt"l~ ... ?~.?. ...................... D tln~ 0e.i~tln~ 

-GFR 

-Triglyceride r11tln~ <150 mg% r11vt"l~ .... ~? ......................... D tln~ D e.l~tln~ 

-HDL r11tln~ 30-84 mg% ri1vt'1.~ .... ~.~.?. ...................... [run~ D e.l~tln~ 

-LDL r11tln~ <150 mg% 1-hvt'1.~ .... ~~ ......................... [2f't1n~ D ~~tln~ 

r11tln~ M<7.2,F<6.0 mg% ri1vt"l~ ... ?:? ....................... [Zf un~ D ~ 
r11tln~ M40-129,F35-104 U/L r11vt"l~ .... ~?. ......................... 0 tln~ B'~~Ufl9l 

-Uric acid 

-Alk phos. 

-SGOT r11tln~ M<35,F<31 U/L r11vt'1.~ .... ~~························· □ tln~ 0}~tln~ 
, • 1 ~ , ~ ., 34 . 1 ~ -SGPT mun\PI 0-35 U/L fl1Vl1.~ ................................. ,_.__,""-=""' ~un\PI 

7.e.J~rn-a~11lilv.:ifli',.h~neJtJ"lleJ.:!i1.:ifl1ti : D tln~ D ~~tln~ .................................................. .--- ... . 

8 .&rnn1-a~11'cilr1~'\.J'tX11'1 (EKG) : [J/tJn~ D ~~tln~ ......................................................... . 

9.f.Jg:\fl1':i X-ray ~el~ : [ZJ tln~ D ~~tln~ ......................................................... . 
"' 

1 O.f.J~n1-av111~BU 61 : ·······;······ .. ~~r .~ .. ~ilf~i·%"V··J~o:;······~··· ....... :·········· 
11.a~m;r1tJ~l;~~d~ .... ;~-/f ~·;siif ;;;J~( ~ :1utJ~tJ1 : .. 

Iii'\ "'1' 'IY\ll ()Yl' \(i\ )~fii, \-,..,X "1] a.-a . .. .... .... ........ < 1um1',M , 1311212024 10:36:01 l 
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~ \I " do.I 

ii I ii d '1 ii~ Q.I ' 

e t:.rnm:::'Vl'U,i1'Lla -!I LL 'J,imrn'Vl "U:I.J"U'LI b,i 'a'U \11nfl11G'll.JJ11~ru 'U1 tlU1:::Jl1i;'l • 
1-:i,.;'IJt'U L i1vru n-:i1'UG'l1611ill?l'IJU[j'IJ~,'.j 1'U 1\ill ~m 1l.JA ~ L ~'U e-m m:::viu~-:i LL d~~mJ~ Lfl ~ fl11'V11 L Vlij e),'.j LL 'j~ij~e) 

'lll.J'll'U 11JijL~m\11n~'UvTir11-:im1e:i~'vi1-:i1nn\11n'llmJ'U 
' " ' 

• Fl':11:1.JA ~L ~'Ll~e) LFl'a-!ln1'a'U1tlU1:::Jl1i;'l 1,'.J~'IJiJ 'U L~ 1vrwn-:i1'Ui;'l1611illi;'l'IJ 
' 

,J[ju~nu 1~ L ~'IJ~1tl~e)fl11~1 L'W'Un1':i'IJe),'.j LA':i,'.Jfl1';j L~e),'.J\J1n L U'Ufl11G'l11,'.J,'.J1'U 1 ~'11:IJ'll'IJ '11:IJ'll'IJ 1~-rrnu,J1:::mru 

\11r11mAV1n1-:i LL 1m 1 'll"l 'LI m1i~'U1'lll.J'll'UL ~l.Jm n-fi'LI 
' 

t:.rnn111'\'n~1'Vll"l'IJA&i'IJeJ,'.j'lh:::'ll1'll'U Lil"eJ1'Uvr° 15 - 25 il'U1A:IJ 2567 L~tln11Ln'U 

LL'U'Ui;'le)'Utl1l.J LLn:::~w,1~run~mh:::'ll1m1>11e:i~1,:i 1~LLfl 'lh:::'ll1'll'Ub'U'lll.J'll'IJ V!lJ 3 U1'1JLL1JG'l~~ 11mhtn'IJ\911e)~1,'.J 
' ' " 

55 !,11e)~1,'.J LLn:::ije-Jnfl11~n~1(1),'.JLLi;'l~,'.J1'U (fl1Flt:-l'Ll'Jn) 

3.2.1 t:-1am1i=1111'1"Uel.:i'l.h:::-u1-uu1 u-u:1.1-u'LI 'Vl:U 3 u1'LILL:ua~,i i:l1m1'1i:l1tJ1~(1)-:id 
• 'U ' 

d d 
(v1111.:i'Vl 2 -71'\.J'Vl 1-4 LLa:::mF1t:-1'Ll1n) 

'U 

• L'V'IALLa:::el1~ \11nm1i111\l'W'U11~ l,le)'lJ LL'U'UG'leJ'Utl1l.J"11'U 1 Vlaj L'U'UL'Wl"l'Vl~,'.l 

mnn11L'Wl"l'll1tl L~tlij~~"11'UL'U'LIL'Wl"lV1~-:i1e:itin::: 65.5 LLn:::L'Wl"lV1~-:i1e:itin::: 34.5 "11'ULV1aje:i~"l'U•1h-:imnn11 60 u 
A~L'U'U1eJtJn::: 40.0 1mn-:ime:iti'1'U-d1-:ie:i1ti 51- 60 u e:i1ti 41-50 u e:i1timnn11 60 u e:i1ti 31-40 u LLn:::-d1-:imti 

\J , " , " " 

i'.f e:itin11 30 u 1,11:1J~1(1)u 

• arn'Llm'V'la:1.11a ~1,1eJULL'U'Ui:leJ'Um:1J"11'U1VlajijG'lm'Um'Wi:lmi:lmn~"l~ 

fi~L 'U'U1eJtJn::: 85.5 ·rn.:in-:imiji:lm'Um'W fa~ LLn:::i:lm'Um'WV1~1/V1lJ1tJ/Lwnn'Ue:itJ '1 'U~~"11'ULvl1nu fi~ L'U'U1e:itin::: 
" 

7.3 

• n 11tT 'U ,j el A 1 a'I.I 1 t:-[ 1,1 e:irnL u u i:l e:iu m irn' 1 'UL Vlaj tl'u ii e:i l"l 1 i:l'U 1Y-1, vi ti 

A~LU'U1eJtJn::: 96.4 1e:i-:in-:imuu~e:il"l1i:l'U1A~i:l\91 A~L'U'U1eJtin::: 3.6 1,11:1J~1(1)u 

• 1:::i'Un11An'l31 ~ 1,1e:iULL uuG'le:iuml.J"11'U 1 Vlaj \JU n11~ n~11:::(1)u,J1:::m.1~n~1 

A~LU'U1eJtJn::: 67.3 ·rn-:in-:im AeJ \!Ufl11~n~11:::(1)'lJ:1JtitJ:1J~n~11,1e:i'U~'U \l'Ufl11~in~11:::(1)'lJJJtitJ:1J~n~11,1eJ'UtJn1tJ 

ll.Jb~L~tl'UVl'U-:i~e:i \!Um1~n~11:::(1)'UeJ1~1~n~1 i.J1'll. i.J1G'l. LLn:::iJ~qJ'1J11,1~ 1'U~~~1'U~L~1n'UA~L'U'U1eJtJn::: 1.8 

., ... 
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e.J'1n1~.iWl'ilfl111J A\IIL\1U'll!l~th~'ll1'llU~ii~!l 

1rmnw111mii!l~Ld {:;u1.h~lilU'tliJllliiULLmih1 'll !l~ u%''VI 1m~!JUL~mLmiJlll ,!1nill th~,!1tJ 2567 

• ~1'U'J'Um.J1;in 1'Uf'l'ael'Ufl'r'J ~ \Jl€1'\Jbb'U'U?l€1'\Jt11il?f1'U 1 VlqJiJ'11'U1'U?l:l.l1~n 1 'U 

fl'j€)'\Jl•l'hum,n11 4 rl'U fl{;)btl'U'rmJ'1t 89 .1 'a€1-.:1'1-.:1"1il?tm:an1'Url'a€l'Url11 4-7 rl'U fl{;)Ltl'U'rmrnt 7.3 LL'1t 

ii1nn11 7 ri'U ~mrnt 3.6 lil1iJ'11~'\J 

• 'a::ti::b 'J~1~el1Atleltlb 'U"lla.J"ll'U ~{Jl€1'\J Lb 'U'U?\€1'\Jtnil?f'l'U 1Vlf11€J1f'ltl€1tl 1 'U'lJiJ'lJ'U 
'U 1 'V g~ 'V ' 

1tmmm 20 iJ :ff'Uhl mnv1?1{;) A{;)LU'U{€1t1'1t 56.4 1t1-.:i'1-.:i:inmf'lt1€1t1b'U'lliJ'lJ'U'att1tnm 10-20 iJ A{;)LU'U{€1t1'1t , " , 

36.4 mf'1't11'U'lliJ'lJ'UiJ€1t1n11 5 iJ LL'1t€11f'lt1€1t1b'U'lJiJ'll'U 5-10 iJ lil1iJ'11~'\J 
' " , 

• i n'l?Jru::'tlei.::iu 1'Ub~ eiu~ e11A ti ~ lil€1'\J Lb 'U'U?l€1'\J mii?i1'U 1 VI aj tr n~rut'1J€1-.:I 

u 1ub1 €1'Uv1 €1t1° €11f'1 m ti 'U'\J 1'U 1lJ i'Ub~ t111~ fl 'U?t-.:im fl~ ?I{;) fi {;) L ti 'U1 e1t1'1t 49 .1 1t1-.:i'1-.:ii11 b ti 'LIU 1'U 1lJ .ff 'Ub~ m 
'V ' 'V 1 

'\J1'U~'Ui'Ub~tl1 U1'Url~-.:l~'Url~-.:lblJ bb'1t~'U1 \Jl1il'11~'\J 

• i n'l?Jru::m-a~ eJf'l<aeJ.::i~ ~'U ~ \Jl€1'\JLL uu?te:iuma.i?iTw 1 Vlaj:wvl ~'UL U'U'lleJ-.:i lil'ULeJ-1 

Vl1eJrl'U1 'Url'aeJ'Url11mflv1 ?I{;) A{;) L uu{e:it1'1t 92. 7 'ae)-.:1'1-.:1"1~ €1rl'aeJ-.:lv1 ~'U?l1li1'at\Jt 1!ii' bbfl vi' ~'U1ilfl'U'U'l'lVl'1 btl5'U , 

• nw1.h::n e1ue11<tiv-1 ~ \JleJ'UbL uu?te:iu mii ?i1'U 1 V1ajtJ1t fl €1'\J€11:U'l'l Lfl~mm1ii 

mfl~?I{;) A{;)LU'U{e:it1'1t 30.9 1e:i-1'1-.:imtJ1tfle:ium~w!u~1-.:i~11tJ tJ1tfleJ'Uu'an'iil?11'Ul'11 LL'1tfl1'1J1tl lil1i1~1~u 
' ' 

• 'a1ti1~'tJe).:;jf'l'ael'Uf'l71 ~(Jle)'I.Jbb'U'U?leJ'Utnil?f1'U 1 Vl(lJ:W'a1tl L!i1'atVl11-.:I 12,000 -

20,000 u1V1 mflvl?!{;) A{;)LU'U{e:it1'1t 43.6 1e:i-.:i'1-.:imil11t11ii'1tV111-.:i 8,000 - 12,000 u1V1 bb'1ti111t11ii'1tV111-.:i , 

5,000 - 8,000 'U1'Vl \Jl1il'11~'\J 

• -a1mht1'tle1.::if'l-ae1uf'li'1 ~\Jle:iu LL uu?te:iumii?i1'U 1 V1aji111t1~1t11tV111-1 5,ooo 

- 8,000 u1V1 mflvl?I{;) A{;)btl'U1eJt1'1t 54.4 1t1-.:i'1-.:imil11t1~1t1 8,000 - 20,000 u1V1 11t1~1t1i!e:it1fl11 5,000 , 

'U1'Vl :W bL'1t:W'a1tl~1tl 12,000 - 20,000 'U1'Vl \Jl1a.J~1~'\J 
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~.mn1,.i1nilf1111Jf'i~L -.'.11J'IJt1~ti,~'IJ1'll1J~i'.i~t1 

Lf1,~n1,v'hL'vli'.lt1~Ldiiut1,~~\J'IJU~ii1JL1mii111 'IJtl~ \J~~'VI 'Lm~EJ1JL~"LLmii111 ~,n~ t1,~~1u 2567 

L'WA 

'llltl 

d 
el1EJLril6'1tl • 

- umrn11 30 tl 

- ell ti 31-40 tl 
' 

- elltl 41-50 tl 
' 

- ell ti 51-60 U 
' 

- elltl:l..J1flfl11 60 tl 
' 

- fa~ 

- G'fl..J 'j'G'I 

- V1~1/iht1/LLtl flfl'\.Jel~ 
" .. 

- eJ'U1 
., ... 

n11'U'I.Hlelf116''U1 

YWl5 
' 

- 1iJ1\;1 L1tl'\.J'Vl'U.:! ~el 

- 'LJ 'j'~f;)l.J~fl'\~1 

- ~utll.l~mn \,)eJ'\.Jiif'U 

- ~ut1l.l~mn\,)eJ'\.JU~1t1 

- m~h~m~1 u1'1l . u1?1. 

- 'U~qjqj1\,\1t'U1'U 

,, 
"!Jell.la 

" 

'Vl1.J1~ 7 / 24 

~1'UTU 

19 34.5 

36 65.5 

1 1.8 

3 5.5 

11 20.0 

18 32.7 

22 40.0 

4 7.3 

47 85.5 

4 7.3 

0 0.0 

53 96.4 

2 3.6 

0 0.0 

0 0.0 

1 1.8 

37 67.3 

9 16.4 

6 10.9 

1 1.8 

1 1.8 



i:J'1n1~i,Wl'1f'l111Jf-i~L '>1tJ'tlEM1.J~::'tl1'1!tJ~1J~el 

Ll'l~~nmi1L1,1i'.lei~uiiiui.Jwi;i'u'llil~iiuumil91 'tlel~ \J7,;YI 1m~EJtJL~'1LLn~il91 -i1n~ ,J~::-i1tJ 2567 

"' 
i1Ji'ln1'Hl1'a'J~ (N = 55) 

'Uel:!..li'I ., 
~1'U1'U "' 'j'e)l:Ji'I:: 

~1'U1'Ufl:1..11~n b 'UA-aei'UAi1 

- '1€lt1f111 4 l"l'U 49 89.1 

- 4-7 l"l'U 4 7.3 

- mnn11 7 A'U 2 3.6 

-a~ma 1a1n1-aei1A'1:.1ei1:.1"l 'U'!l:i..J'!l'U ., . 
- '1mm11 5 tJ 3 5.5 

- 5 - 10 tJ 1 1.8 

- 10-20 u 20 36.4 

- 20 tJ {'Uhl 31 56.4 

CU If 4 ~ I Q./ I 

i'I n'\;tlJ::'Uel .:!'U1'UL 'ael'U'Vl'Vl1'Uel1 A l:.lel 1:.1 ., 

- U1'U LlJi'UL~tn 19 34.5 

- u1'U 1lJ.fr'UL~t111(;1m.J?t-:i 27 49 .1 
' " 

- u1'UA~-:iu'UA~-:i LlJ 3 5.5 
\J 

-
., 

U1'UU'U'tl'UL~tl1 4 7.3 
\J 

d 
2 3.6 - el'U '1 

., 
"" ..... 

an~ru::n1-am:iF1-ae>.:i'VIV1'U 

- L'U'U'1J€),:j(,l'I.JL€)-:J/A'Ub 'Uf1'j'€)'1Jf1-r1 51 92.7 

- L'U'U~\'111 0 0.0 
" 

- ~'U'7 L'11'U ~~'U?l1fi11W::i.J1::Lt1'1J\J 4 7.3 

ei1;ivrv1in"Uei.:ivi1'Ub'U'U~~'U'U • 
- f'U11'1Jf11'j'/Y,'1n-:i1'Uf~1?11V1n1il 0 0.0 

"' ., .. ., 
0 0.0 - 'V-l'UfN1'Um~Vl Leln'IJ'U 

,, 
- f11'1J1tl 10 18.2 

- ,J1:: f1€)'1.Jfi'j'f)1i)G'l1'U\911 12 21.8 
' 

- -ru~1-:ivi'11u 16 29.1 

- Lf1~(,l'j'fl'j''j':I..J 17 30.9 

., .. 
'\111.JlVl 8 / 24 



m1n17,fo1,1m11J~\l1L~1J'!lemh::'111'1Ju~ii~il 

11mn17'17L"1iiil~Ldiiui.h::~u'IJull1ii1JLLn7U(II '!Jil~ u%''1'1 1m'ivuL~mLmU(II s11n(II tl1::s11i'.J 2567 

" 
e.Jan1';i1;h';i'l'1 (N = 55) 

"!leliJa 
'U 0 " '11'U'l'U ';ielVa~ 

';i1V l~"!Je),:jfl';je)'I.Jfli''l ( 'U1'Vl/b~el'U) 

- 1JtltlffJ1 5,000 U1VI 0 0.0 

- 5,000 - 8,000 U1VI 8 14.5 

- 8,000 - 12,000 U1VI 23 41.8 

- 12,000 - 20,000 U1VI 24 43.6 

- mnn11 20,000 u1vi 0 0.0 

';i1V~1V"!Jel.:ifl';iel'Uflf'l ('U1'Vl/b~el'U) 

- 1Jeltln11 5,000 U1VI 9 16.4 

- 5,000 - 8,000 U1VI 30 54.5 

- 8,000 - 12,000 U1'Vl 15 27.3 

- 12,000 - 20,000 U1VI 1 1.8 

- mnn-:i1 20,000 u1vi 0 0.0 

(2) 'tie1iia~1uml:i1';itu'Ub/1fl LLa~ml:i1';iru~"!l 
'U 'U • 

• bbVii;'t.:ttl1~lJ e¥\,lt1UbbUU?ftJU'11l.l;;,1'U1'V!n 1-Bt1tl1~lJU'a'f-il'LJ1~ 'l-1~t15..:Jtl1~lJ 
'U - ~ ' 

mn~?f~A~L'U'U1Btlat 81.8 ·rn..:ia..:im~mh1.ht'lh Am'U'U1Btlat 18.2 (,11mhKu LLatm1l-.ltmL~tJ-:i'1Jt1..:JLL'V!~-:i 
' 

~ .di! lJ Q .:ii 

'U1~l-J ·rnva~ 100 ';itUl-Jrl11lJ'l"WbYW..:J 
' 

• bbVll;'t.:ttl11-if er\,ltJUbbUU?felU'11lJ;;,1'U 1'Vlru1tUbb'V!~..:Jtl11 im'11ntl1'lht'lh 
'lJ V ' 

A~L'U'U1Btlat 92.7 w..:ia-:im1itl1'11mL'V!~..:iJ1eJ'U A~L'U'U1t1va t 5.5 LLatLL'V!~..:iJ1rn~1a LLattl1'lfoi'U ·fovat 

1.8 (,11l-J~1(1)U zj..:JA11lJY-ltlb~tl..:J'1JtJ..:Jt11HiT'U 1tltl'1t 100 1tUlJA11lJY-ltlb~tl-:I 
' 

1'VlqjlJLL'V!~-:iJ11-ff~1wfon11Lm~mm'11ntl1rn~1a LLattl1ut1i'Umn~~~ A~L'U'U1Btlat 64.0 1t1-:ia-:im 1 iLL 'V!~-:i 

tl1'11ntl1eJ'Uml-.l~~n1a A~L'U'U1Btlat 36.0 LLatm'11nr1at1..:i'1Ja'lJ1tV11'U 'V!~t1~1r1at1..:imu11rut (,11l.J~1(;i'u zj..:i 

rl11l-JY-ltlb ~ tl..:J'LJel..:J bb 'V!~.:tt111 i~1W!U n11bn'\~\,l';i,!'U1tltl'1t 100 1t UlJA11lJY-l tlb ~ tl-:1 
' 

• n1';ib fi 'V'lw 1b 'U fl f 1 b ~ el1.J eJ' (,l tlUbb UU?f tJU fl1l-Jvf ..:J'V!l-.1~1 el vat 100 lJ .., 

brl~t1..:i1m-wvh~'11b'U'U1m'Url11b~tl'U l\;1bbri bVl';i~f'!'U brl~t1..:i-a'ner1 B'UbVltJiL'U\,l b'LJ'Ul,)'U 

• n1';i7'1.J~'ti11~1';i er\,ltJUbb UU?felU'11l.l;;,1'U 1 'Vln 1lJnWtU1'LJ11?f11\;11tl b Vl1~f'l'U 
\J ,., 11:i:: \I 

~u1'U A~ L tl'U1t1vat 29. 7 1t1..:ia..:imfo1\;)1tJ'lit1-:ivi1..:iB'UL\,lt1 i L 'U(,1 Am 'U'U1Btlat 28.5 ~1'U'V!B mt'11v-d11'V!1t1 
" 

L~tJ..:J(,11lJ?f1tl'1lt1..:J'V!l.lu1'U L ~B'UU1'U :Sviv LLat'V!i!..:i~t1~m'1' ml-.l~1(;i'u LLatn11~ ~~t1~t1?111~1'U 1 wJf"i'Y-lviifo~t1 
" ' 

., d 
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t:.1 <1n1~i,1nilf'l111Ji-i!i1L\11J'IJ!l~th::'IJ1'1Ju~iillit1 

1m~nwri1mi'.lt1~Ld ~mh::~u'IJU1i1ii1JLLn~u1J1 '!J!l~ u%VJ 1m'1vuL~llLLm'U\JI ,l1ri1i1 tl~::,l1i'.J 2567 

.ctt. .ctt. '°"Jd v .c::i1 et. ,v_JJ.:J 
• b~'U'Vl1~ lol ~lol el nu-w 'U'VI mtJ'U el n e..i lolel'IJ Lb 'IJ'IJ?lel'\Jml.Jl.J fl11(,l Vl\,l elfl'IJ'V,j 'U'VI 

'\J 

mtJ'Uelfl'lll.J'll'U~1mmJ'U{;1~1'Uur11-1'1 ~1'U1vtn 11eltJ'1t 53.8 1el~'1.:im ~el 1t1£J'U(;l-.5'mm'UtJ'U(;1~1'U'IJl-11-1'1 AVIL'U'U 'I , gt , 

1eltJ'1t 44.6 Lb'1 t1t1-.5'mm'Utl'W{;lfo~1~ (,11l.J'11~'\J zj~e'.J'\,lel'\Jbb'IJ'IJ?lel'\Jmm~~Vll.JVI bl.J'V,j'IJUruvn 1 'Uf711~V1~el~el?111 
'\J V 

" ' 
bb'1 t fl1';i ~VI~ el fl'I.Jfl'U ~m tl'U el fl 

• fl1'H~'lJ'U1£Jbb~~'Uel1JiHi11'U~'Ull1'W e'.f \,lel'\J bb 'IJ'IJ?lel'IJC11l.J1eltl'1t 50. 9 \,lel'\J 
'\J ' '\J 

11'll1~ 1 u'Y1~1'Ul.J1lJ~l.J1~fl1'Url';iel'IJl-lf1viiiut1JV11~'1Jm'V,j LV1£JL';il-1'V1bti'U1WfV1~1'Ul.J1flv1~VI b~bbri L';i\-l~'U1 b'll'U 

b \J1V!11'U, l-111l.J~'U L'1~ \,l~ ~~ VI b 'U'U1e:Jtl'1t 36 .8 ';iel~'1~l.J1 b 'U'U L';i\-l';i~'\J'IJ'\111 .:1 b~'UV!1 tJ 1'1 A VI b 'U'U1e:Jtl'1t 28 . 9 
'\J 

ffU~LVl\,1~7.:i 61 111-11t'IJ'\Jflfl1l.Jbde:i 111-1~1vtii'.:1Lrntfl:wLL'W 1tJ~V1~1mvi1n'U Lb'1t 111-11tU'IJ'\111~b~'Umvt11 mmh~u , , I 'ti 

1ITm1f mrnd mnVlfl11L~uthtJ ~1'U 1i-mJ f fl~1vib.:i'V,jtJ1U1'1~~b~1l.J~'llm'V,j~1umLl.l~~V1 AVIL 'U'U1e:JtJ'1t 58. 7 
V ' 

';iel~'1~l.J1 ~e) L';j,:j'V,jtJ1\J1'1'U';it'1°1eJ1b[le) AVlb'U'U1eltJ'1t 22.2 f fl~1vi L';i~'V,jtJ1'\J1'1'U';it'1°1-.5'.:ivt1V1 rl~'WflV!1e) 

L';i~V,jtJ1'\J1'1 be:Jfl'll'U teltl1'11fl11'U'll1£Jtl1 bb'1t~'U 1 ml.J'11~'\J ;~~ \,l e)'\J bb 'IJ'IJ~e)'IJ(11l.Jl~~V!l.JV1'V,j'IJ'J1V!\J1£J'IJ1fl1';i 

~1'U~1fi1WJ?l'll 1 'U~'Uvil.Jl-111l.J b 'WtJ.:iy,jel 
' 

• 'V11'Uiifl11111lolflll~1~ bb~~fl111lbfl~tl~ e'.r(,le:J'\Jbb'IJ'IJ?lel\Jt11l.J1eltl'1t 32.0 ii 
'\J 

' " 
l-111l.J1(,l fl n.:i fl'1bb'1t brl'itJVI LV1£J?l1 b Vl\,ll.J1'11 fl?l'llf11W~1~ f71£J l.J'1fl11t~~ bb1Vlf!e)l.J ';i1 tJf'IJ ';i1 £jzj7£j [l1';itV!U~'U 

' ' 
rl11-l';iel~:Uy,j bb'1t'Ut\jVl1~.:lrll.J e)1'1Jt1j1tl';i';i:U \,11l.J'11~'\J 

'\1!1J1~ 10 / 24 
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