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' .cl 
'U'Yl'YI 3 

"' ., 1iJ .,; d 1iJ 'J) ,I ,I 1iJ 'J) 

m1:l'Vl !ll'\.M ltl'W !THl'WllJ'W'Vl fitl'W9f'111'Vl'W~ ,hn~ !~~11'U'Wf11'i~~mlJ~'n1l'crn'lJfJWfll'W 

~.:i111mft11J'1m:::t1:::~11il'Wm1 1f1Hm1vi1111ijt1.:i11'ii1'W1.h:::im1il~i1'W11mil~ 1.h:::mmr~1m'\J~ 20876/16433 

'\Jtl.:J'lJ11i'Vl 1t1t1tl'U1~'1llmil~ i1n~1rlt11'U~ 30 "'UlfilJ 2569 ~.:i1h:::f1tJ'lJ~1tlfl1rn'i11l11m7:::11fJWfll'Wi11 ffllJl'jf:I 

" " tY1iJr-1'1fl1'j;~~1lJ~'j1,Jtltl'lJfJ Wfll'W'U 1 Mi.:i-u 

3.1 
"" t! ~ 

t) 111 A rl 1 l ~ 'tt rl tlUll'VfU l 
Cl 

3.1.1 0 "" 

fll1~1!UUfl11 

'lJ11i'Vl ill~.:J 1i'Wi11t1'Ww'm1 fitl'W9f'111'Vl'W~ i1n~ Mvi1m11~mi1t1d1.:iJ1~1~'U i1'W1'W 1 tlf:ITU fit) 
'Utlif1~:::f1tl'W " Sl" ('Yin~ 0515482E '1 :::1'Wtltlf1 , 1892816N !'Htfo) 1rlt11'W~ 30 ij'UlfilJ 2569 (liJ~ 3-1) ~.:Jf11'i 

l~'lJlm:::m111m1:::11t!'U i~~11'U'Wf111'11llll1'111!1'W'\Jtl.:J APHA-A WWA-W EF (Standard Methods for the 

Examination of Water and Wastewater ; 21
st 

edition, 2005) i.:i11tY~.:iifl'W'1111.:J~ 3-1 

.et .c:it..c:I " Q.I ' .c:it.d Q d V V ' : 

mn:.iri 3-1 lltl'Yl,:.11fifl1'jlfl'lJVl1tltJ1,:.I 1fitnn1tn1:::l1 UU:::tn'i'ifl1fltl'.fll't'IYl1t)tJl,:.llfl 

., .. ., 
vi,JUfllWl'nil-:Jvl 

pH 

Turbidity 

Total Suspended Solids 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

" ., ' fll1lflllVl-:Jt>fJN 

'J) ., 

'il 'N'1fl 

,h:.iin 

{1.:iin 

(1-:iin 
'J) ., 

,n-:i'1n 

(1-:iin 

(1-:iin 

f1.:iin 

(1-:iin 

f1-:iin 

"" t! ~ 
3.1.2 Ntlfll11!rl1l~'ttfJWfll'Vi'Ul 

., ., ' 
fll11fl'llli!fillYIVl-:Jt>fJN 

- Electrometric 
,d 

U'l/W'W - Nephelometric 

, d 
U'l/W'W - Dried at I 03 -105 °C 

,d 
U'l/W'W - Dried at I 03-105 °C 

,d 
U'l/W'W - EDTA 

, d 
U'l/W'U - Turbidimetric 

!~'lJ HCI L,r pH<2 - Phenanthroline 

.. q 'J) 

!~'lJ HNO3 tl1 pH<2 - AA-Direct 

.. q 'J) 

!~'lJ HNO3 tl1 pH<2 - AA-Direct 

.. q 'J) 

!~l.J HNO3 tl1 pH<2 - AA-Hydride 

1l1f1fl1111fl'i1:::11fJWfll'Wi11~1~'W'lJ111Wv7'W~ 1m.:Jfl1'j 1rlt11 'W~ 30 ij'UlfilJ 2569 ijr-1'1f111'11111l 

11m1:::11flwm-wJ1~1~ui.:i~111.:i~ 3-2 1m:::11t1.:i1ur-1'1m111m1:::11'1mnfir-iu1n~ 2 . 
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• "jlilLfl\lR1ilfl1·Ul1 

St 1 lh:iinliu:mru 'Sl' (0515482E, 1892816 ) 

MINIKG liNVIKO!'/ME,N I' ' ONSULrA T 0 ,, I.TD. 3-2 

1888 
~?,, ({ 

11i/n9 . 

sc"u; 1::10,000 

,=11~ ts,3m 



u;!i'11 foifou1Pia11miiP1 1i1ti'.i 

' w 
Cl ~ d o GI ~ .c:t. m·nn, 3-2 lltT~'1~H1fll'iVl'i1il11fl':il:::l'lflWill'YfU1 !'Ul~Hl'I-Ul'UlfUJ 2569 . 

Q ,! : 

CV .c:t.c:t c:lt. ,! 
N'1fll1'Jlfl':il:::'11fJf.lUll't't'Ul 

vl'll'U't'IVl1'J'il 'Jlfl':il:::'11 
'UtlvlflVl:::fltl'U "SI" 

V .et Q: CV I 

'J'U't'llfltJVl'JtlfJH 30/03/69 

pH 

Turbidity : NTU 

: mg/L 

: mg/L 

8.1 

1.4 

<5.0 

315 

75 

15 

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 0.07 

0.018 

<0.003 

<0.01 

Lead : mg/L Pb 

Cadmium 

Arsenic 

: mg/L Cd 

: mg/L As 

:50.05 

:50.005 

:50.01 

,. 
'tUJl 

3.1.3 

ti'hi'Vl Ll.Jii-:i l~'\.JL':J'Hl'Wttl'uvi' fltl'Wi'cltt'Vl'W~ ,i1n\Pl , 2569 

l.Jl~':ijl'WfltlUll'\lfJl ~1~'W ('!.h~t.fl'Vl~ 3) 'lh~fllf1flf.l!~fi':j';jl.Jfll';j~-:Jtt1\Pll.)tll.JU'H-:J'lfl~ 'Q'U'I.J~ 8 

'Vi.fl'. 2537 

., 
_I ~ d o 61 <:!I .::I 

tllufrn fll11!r'l1l~'tttJW.fll'VfU l i U!~e>UlJU 1r11J 2569 
.:::). o' : Q Q O .c! ~ I QI I ,ct I 

'il1f1fll'j'Jtfl11:::l1f.)flUlWl'l.rnn~l'U 'il1'U1'U I tHll'U fff) 'I.JV\Plf111:::mJ'U "S l" Vl'I.J11 lJfll pH, Lead , 

Cadmium 1m:::Arsen ic V~l'Ulf1tu ~lJ11j 'j i l'U ~ f11l1'U\Pl 1rlml 1m1m tl'I.JIVieJ'I.J tiu l.1111 ':i il'U f.Jfllfl 7Vltl 7 l 'UII l1~.:iJ 1 

~1~'U ('l.h:::tfl'\11~ 3) 111m.h:::f11fl'fltu:::mrnf11':i~.:Jll1\PlaVlJll'l1.:J'lf1~ u'U'I.J~ 8 Vi.fl'. 2537 rlrni'uri1 Turbidity , 

Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1m::: Total Iron mmil'Uei.:iilii~ 

n1l1uflri1 H 

3.1.4 
., ' 

- ~ .::I ~ d o 61 I .::I I <::S _Of' CV 

fll1 ! lJ'il'J'l.J! 'ntl'l.JN tl fll11! rl'll~'tt r'IW.fll'VfU 1 & 'U 'tf 1~f1Nl'U 1J lil'U fHtJilil'l.J'U 
Q q 

'il1m-n1m71171'iJ11m1:::1-1fltufll'Yltl1~1~u ~1u1u 1 ffm-u fiv uvin11:::nvu "S 1" 1u<ii1.:i . 
~~ l 'UlJl'il'UO.:J'U'il~'U'U (i°i'U l fllJ 2569) 1117N~ 3-3 trn:::rtl~ 3-2 'Yl'I.J11 f.Jfllfll'Vli.l1uvin11:::f1V'U "SI" f-.1'1f11'j 

1171'il11m7:::l1i'iri1 pH, Lead, Cadmium trn::: Arsenic V~l'Ulf1tu~lJ111'ji1'U~f11l1'U\Pl 1rlvt11mt'ITTt1'!.Jlvit1'1.Jn'I.J 

mmJl'Uf:Jfllfll'Yli.l1l'U1tl1~'1J1~1~'U ('1.h:::tfl'\11~ 3) 111m.h:::mfl'fltu:::mrnm7~'1111\PlaVlJlt'l1.:J'lf1~ U'U'I.J~ 8 

'Yl. fl'. 2537 ff 1l1 f 'LI fi 1 Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 11 '1::: 

Total Iron lJ1117i7'Uei''1 ii.ii~f11l1'U\Plfi1 H 
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I 

""' 

v;irn Tei1ou,Aa11fl1UP1 ti1ftA 

\lllH~~ 3-3 1mt11.J111[11JfH1fll'i\ll'i1il11fl'il:::'ttfltlUllTIJ1ih~u1J1nruut>~fl\ll:::flt>'U "SI" 1u~1.:i~rhmnil'U0,11lm;11Yu 

"' 

V 4 4 V I 

1ur1mtJvr:rnt1i-:i 

1h.nfl1J 2566 

fllWlffW 2566 

11'W1fl1J 2567 

nwm.1u 2567 

11'W1fl1J 2568 

fl'W(Jl(J'W 2568 

11u 1,11J 2569 

illVl'ijl'U 

nm 

J.11\ll'i!l'U 

pH 

7.6 

7.9 

7.7 

7.8 

8.0 

8.3 

8.1 

5.0-9.0 

"' , 
Ni.1fll 'iVI 'ilil l lfl 'i 1:: 'tt 

Turbidity I Total Suspended I Total Dissolved I Total Hardness Sulfate 

(NTU) 

5.60 

7.42 

1.4 

4.1 

2.7 

0.44 

1.4 

Solids (mg/L) 

<5.0 

5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

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

368 

335 

380 

335 

325 

478 

315 

80 

80 

128 

70 

65 

255 

75 

29 

24 

23 

18 

13 

7.7 

15 

1Jhil'I i:i..rd.:i l~'\.Jl1rn'\.mh.,1li' flfl'\.J'lfi'llll'lml ~,n~, 2569 

Total Iron 

(mg/L Fe) 

0.o38 

0.063 

0.04 

0.04 

0.082 

0.055 

0.07 

:i..n'PllJl'UtJiUi11'Wtl1~1~u (1h~lil'VI~ 3) 1h~mfff'ltu~mrnm1~-umni't11Jutt.:i'lf1~ ~tl''IJ~ 8 'W .ff. 2537 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

Lead 

(mg/L Pb) 

<0.005 

<0.005 

<0.005 

0.010 

<0.01 

<0.01 

0.Ql8 

:::;o.os 

Cadmium 

(mg/L Cd) 

<0.001 

<0.001 

<0.001 

<0.001 

<0.003 

<0.003 

<0.003 

:::;o.oos 

Arsenic 

(mg/L As) 

<0.001 

<0.001 

0.009 

<0.001 

<0.01 

<0.01 

<0.01 

:::;0.01 
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ul!Tn le1l11U11!011n,ii,i 411111 

pH 

Sllfl1Gl\l = 9.0 
II 

10 

9 

8 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -r.ir - - - - - - - - - 8.9 - - - - - - - - - -8.3- - - - - - - - - -8:-1 • • 

~ -------□------- ~~- ------ --- -------~-------= ------= 7 • 

6 

5 

4 

3 

2 

I 

0 

NTU 
300 

250 

200 

150 

100 

50 

0 

mg/L 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Sllfl1!11\l = 5.0 

ii.fl. 66 fl.lJ . 66 ii.fl. 67 fl.lJ. 67 ii.fl. 68 fl.lJ. 68 ii.fl. 69 

Turbidity 

5.60 7.42 1.4 4.1 2.7 0.44 1.4 

jj.fl. 66 11.IJ. 66 jj_fl_ 67 11.a. 67 jj _fl. 68 11 .IJ . 68 jj_fl . 69 

Total Suspended Solids 

<S.0 s.o <S.0 s.o <S.0 <S.0 <S.0 

jj_fl. 66 n.a. 66 jj_,i_ 67 n.a. 67 jj_fl. 68 n.a. 68 jj .fl . 69 

' .. .. I.ct .... , -~ Q Cit, d O A A A I U' 

Jun 3-2 fl11TillJ1tJ1Jl'tltJ1JllffPl.:.INtlfl11~11{11lfl11::'HflWl11't't\flN1Pl'M1J111W1JtlPlfWl::fltl'U "S1" 

' , I ... I 41 .Of V 

'U'lf1.:.l'YIN1'Mi..110.:.tuil11J'M 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-5 REPORT: MM_OI : ORIENTAU2026/MAR/FIGURE3-2.DOC 



3,000 
mg/L Total Dissolved Solids 

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

800 478 
600 368 335 380 335 325 315 
400 
200 

0 

ii.fl. 66 n.11. 66 
.. 
SJ.fl. 67 n.11. 67 ii.fl. 68 n.11. 68 ii.fl. 69 

mg/LCaCO
3 Total Hardness 

500 

400 

300 255 

200 

100 

0 

il.fl . 66 n.11.66 il.fl.67 n.u. 67 il.n.68 n.ll.68 il.fl. 69 

50 
mg/LSO4 

Sulfate 

40 

29 
30 

20 

10 

0 

il.n. 66 n.u.66 il.n.67 n.u.67 il.fl.68 n.11. 68 il.fl. 69 

' ,J _,. I 

J 'fl 3-2 (91El) 
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20 
mg/L Fe 

18 

16 

14 -
12 -
10 -
8 

6 

4 

2 0.038 

0 

il.fl. 66 

mg/LPb 

0.20 

0.18 

0.16 

0.14 

0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

0.00 

il.fl. 66 

mg/L Cd 
0.020 

0.018 

0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.063 

n.!l. 66 

n.u.66 

viiin T1lifa111;/oun,ii,, ,1n11 

Total Iron 

0.04 0.04 0.082 0.055 0.07 

I 

il.fl. 67 n.tJ. 67 il.fl. 68 n.fl. 68 il.fl. 69 

Lead 

lllfl1fl'II ~0.05 mg/L 

0.010 <0.01 <0.01 
0.018 

il.fl . 67 n.u.67 il.fl.68 n.n. 68 il.fl.69 

Cadmium 

J11V1111u ~o.oos mg/L 

0.004 - - - - - - - • - - - - - - - - - • - - •• - - - - - - - - - - - - - - - - - - - - - - - - - . <O.auJ - - - - - "<U.1J03" - - - - - - <0.003 • 

0.002 

0.000 

<0.001 

il.fl.66 

<0.001 

n.u.66 

MINING ENVIRONMENT CONSUL TANT CO., LTD. 

<0.001 

il.fl. 67 

<0.001 

n.u.67 il.fl.68 n.tJ.68 il.fl.69 

.lJ I 
Jufl 3-2 (flt:l) 
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mg/LAs 
0.020 

0.018 

0.016 

0.014 

v1iin Tnl;o111;Ja11miin thti',r 

Arsenic 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

__________________________ o.o!Um19rn ~0.01 mg/L ______ <0.01 ______ _ <0.01 <0.01 

<0.001 <0.001 <0.001 

ii.fl. 66 n.u. 66 ii.fl. 67 n.o. 67 ii.fl. 68 n.u. 68 ii.fl.69 
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3.2 fll'i~1A'W'Ufll'Hl1~g}e),U 

., ., . 
ri1111'1.Jf11';j~~'117lJ'11';i 'Hlfftl'Ui'JWflll'I~ .:i111~ti'tilJ'llel.:J 1 m .:Jfll';j., il'lufli' .:i~ei 11l 'U111vrvh.ffo1'J1'il ~ 

'Yllf11';jfffl1'l70.:Jf11';j 11l~t1uullr1.:i'IJti.:JflWmw~ .:i111~ti'tilJ 'eim~ti.:JlJl'illflf11Hhruu fl'il mrn'llti.:i 1 m .:Jfll';j i~t1'il~ . 
'Yl lf11';i'11';i1'il1!fl';i7~11i'JWfllWii 11u1~fou nut11t1'\.J 2569 1m~ i~vi 7 ';i 1 t1.:i1u Hr1m';ill ijilli '117 lJlJ 7'11 ';inn i'lti.:i nuur1~ 

utfl 'IJ f-lrlfl';i~'Yl'U~ .:J111~ti'tilJ llrl~f11';i~~'11llJ'11 ';i 1'ilffel'Ui',)Wflll'I~ .:Jll1~ti'tilJiJ';i~,i11~tl'\.J fl'\.Jtlltl'\.J 2569 lff'\.Jtl~tl 

m lJ'fJ'fl ffl'\1 fl';j ';j "''\.J jl'\.Jllrl~ fll';j mi'.lei.:iu 'j ffl'U fl.:Jl'\.J '\.J ivm tlUrl ~Uf-1 '\.J 'Yl1l'ltllfl';i ]j';j ';j lJ'lfl~ Uri~~ .:JU 1~ti'tilJ Uri~ 

'11lJ1tl.:Jl'\.J~l~tl1.,j'tl.:J 1~1'1.J'Yl';i l 'U~tl 1iJ 
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LeJna1·m -uu\'i1 l:JVl'U .:i~u9i tlil 1 ~fo('lJ'Vl::L 'U l:l'Wiv.:itll)'U~ fl1'a1 LA'a1t\1belfl"!l'U 

,ii~'VI L~'UL"l'.iel'UL3J'Ui Lbel'U~ LLa'I.Jel'S1~il~ lil1n~ LG!~VltbUl:l'W 1-ol!J~ 
., cal 

l11.:!TUVI O <J. -a.1!1'!.J'lt/U , 

., ., 
'IJ1/\I1L~'1 '11'U1'U 26 11fJO'.l~ 

• ~ ..I 
~1~\J"l'l ~11il~'n'l:'t 1fi1U'll1::~ 

1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method2J 

2 Barium Digestion, Inductively Coupled Plasma Method[2l 

3 Biochemical Oxygen Demand 1) 5-Day BOD Test, A:zide Modification Method121 

2) 5-Day BOD Test, Membrane Electrode Method[21 

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Methodl2l 

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Methodl2J 

6 Color ADMI Weighted-Ordinate Spectrophotometric 

Method[2l 

7 Copper 1) Digestion, Direct Air-Acetylene Flame Methodl21 

2) Digestion, Inductively Coupled Plasma Method121 

8 Cyanide Distillalion, Colorimetric Method121 

9 Formaldehyde Distill.;lion, Colorimetric Method1l 

10 Free Chlorine lodometric Method21 

11 Hexavalent Chromium Colorimetric Methodl21 

12 Lead 1) Digestion, Direct Air-Acetylene Flame Methodl2J 

2) Digestion, Inductively Coupled Plasma Methodl2l 

13 Manganese 1) Dl~estion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodl2l 

14 Mercury Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Method[2J 

15 Nickel 1) Digestion, Direct Air-Acetylene Flame Method21 

2) Digestion, Inductively Coupled Plasma Methodl21 

16 Oil & GreasE! 1) Liquid-Liquid, Partition-Gravimetric Method[ll 

2) Soxhlet Extraction Method:.!] 

17 pH Electrometric Methodl21 

18 Phenols Distillation, Direct Photometric Method21 

?~ 

19 Selenium. .. 



19 Selenium 

20 Sulfide 

21 Temperature 

22 Total Dissolved Solids 

23 Total Kjeldahl Nitrogen 

24 Total Suspended Solids 

25 Trivalent Chromium 

26 Zinc 

1) Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Method21 

2) Digestion, Inductively Coupled Plasma Method121 

1) lodometric Methodf2,J 

2) Methylene Blue Methodf21 

Laboratory and Field Methods121 

Dried at 180 °cf21 

Macro-Kjeldahl Methodr2l 

Dried at 103-105 °cl21 

1) Digestion, Direct Air-Acetylene Flame Method; 

Colorimetric Method; Calculation[?] 

2) Digestion, Inductively Coupled Plasma Method; 

Colorimetric Method; Calculationf21 

1) Digestion, Direct Air-Acetylene Flame Methodc21 

2) Digestion, Inductively Coupled Plasma Met~l 

'------'------- ----- -'---------
~il0\'11181~~~ 

1. i-u.J1fla..11mm~:w~~bb1~~m.Jbb"1•n.lww1l'l\m.1. ~i'h:i1~M'l1tl1ihillf.l. 'WlJ~flt~~ 4. ni~w1•w1: L1eJ'ULLn1 

n-1':i'W:W~, 2547. 

2. APHA, AVI/WA, WEF. Standard Methods for the Examination of Water and Wastewater. 

23rd ed. Washington, DC: APHA, 2017. 
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Mining Environment Consultant Co., Ltd . 
.,.....,1.,: ~"'I !II tf ..., tfo..., 

1J1ti-'t1 3J'Mi'1 Lil'Mi ni-n'MiL3J'Mi't1 Ail'Mi~aLLn'Mic;i ;nn~ 
22/35 'l!oun1~L-nvm1-n1 7 uun 4 (U1'14ff"l'14TI'l!1) u'IJ1~111~111n L'llf\U1~ntu n1~L'n'ri11~1'"m 10240 

1mi'ri'1 0-2187-0908, 081-6573909 1mwi, 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbidity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

ANALYSIS REPORT 

u~~'Yl 1m7E.J'l4L9itrnmii.91 ~11191 

~11J6lLL3.Jff~91 ~1L1lfll.J1'14911n i'1~1~inn 

ilflin~::nfl'l4 "S1" 

April 21 , 2026 

April 22-28, 2026 

Grab 

TEST NO. 

REPORT DATE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.1 

NTU Nephelometric 1.4 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 315 

mg/L CaCO3 EDTA 75 

mg/L SO4 Turbidimetric 15 

mg/L Fe Phenanthroline 0.07 

mg/L Pb AA-Direct 0,018 

mg/L Cd AA-Direct <0.003 

mg/L As AA-Hydride <0.01 

Lab-W 007/2569 

April 30, 2026 

April 10, 2026 

1:00 P.M . 

Clear 

Standard11 

5.0-9.0 

-

-

-
-
-
-

9).05 

9).005 

9).01 

1/ . ; A A tl ,.j tl ,.: ., ' A .., .I 
Remark: m~1111.4,p11.m•,•hi11~1~'14 ( 1::Lt1'Yl'Yl 3) 1::mt1flm::m11Jm7~'1LL1~fHJ3JLL~'1'1!1~ ,llJlJ'Yl 8 Vi.fl . 2537 

21 ie1'1tl~u1im11J7~'Yl LD'l4117el'l4L"'l4'1 Uel'l4i LL~lJelTI~el~ ,hn~ 

Cho 
., ' 

TECHNICIA AG~ 
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I 
I 

2. 

3. 

4. 

5. 

6. 

7 

8. 

9. 

10. 

II. 

12 . 

I 3. 

14 . 

15 . 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

MINING ENVIRONMENT CONSUL TANT CO.,L TD. 

* flU'IJll?l::Sfl' (Colour, Odour 

and Taste) 

~W'lf{!li (T-:!Tlpcrature) 

... . 
t1111Jl'\J'IJ 0-Hlll?l::~\1~ 

frnn«i1nrn::n1u (DO))/ 

uit1~ (BOD) 

11ut1Yii1vntj:u ltlnYfo1:ui~l11Jtl 

(Tot3l Col:fonn Bacteria) 

t1-ut1~ifomj1Jvlt1ea lfliitlt1f 1J 

(Fecal Cclifonn Bacteria) 

11mm1 (N03) itn-rJ1u 

!'U 1,i~mi 

I lltllJ huiiv1J (NHi)l1rnii1v 

1

1-u ltiltll\J 

~'UcHI (Phenols) 

'IHl~lltl~ (Cu) 

umna (Ni) 

11:urn1iin- (Mn) 

i~n::ir (Zn) 

llfl~tiivu (Cd) 

(Cr Hcxavalcnt) 

P1::n1 (Pb) 

tl ·rn-mT~l1:U~ (Total Hg) 

n'll'lfl! (As) 

l~IJl 1-ui (Cyar>idc) 

iiuii'IJfln11'1;~; (Radioactivity) 

• ti1i'~tt11tH\l-l1 

· fl 1f ~tt(tlPll 

rmculff91l'N~m,::!T~'l"lii~nii . 
flllti;iilt4tt:Utl (Total 

Orgaoochlorinc: Pcstici<ics) 

tl111H 

P20 

P80 

P80 

P80 

· -.nho 

C 

lJfll?I. 

, d - d 
161!.1'1.QJ'IJJ 

100 ua. 

lJOJtl. 

l1Jfllfltlll a/'1 . 

lJOJa. 

I 

th::um 

'Ii 

'Ii 

li 

1i 

I! 

'Ii 

li 

1i 

li 

1i 

li 

1i 

1i 

1i 

1i 

1i 

1i 

UlW'Jltll'l1'1JAU,1'f~" ftUlfll1lni.'!th::U111 

flllU11'11JununnH'tl1::io,r\f" 

tl1:U1n 

2 

5.0·9.0 

1h::um 

3 

5.0·9.0 

1h::ui11 

4 

~6.0 ~4.0 

S.o-9.0 

~2.0 

1-4.0 'J-1.S 1-2.0 

1- 5,000 1- 20.000 

'J-1,000 

5.0 

0.5 

0 .005 

0.1 

0.1 

l.O 

1.0 

0.005 • 

0.05 •• 

0.0S 

0 .05 

0 .002 

0.01 

0.005 

0.1 

1.0 

0 .05 

I 

'1-4.000 -

5.0 I 5.0 

0.5 0.5 

0.005 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 

LO 

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 

0.005 

,h::u111 

s 
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23 . 

24. 

25. 

26. 

27. 

28. 

I 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1nmg1Uf]Wllll't.J11uu11a~,i1ihiiu (Ae) 

lllW'nf\ll'l~i~qfl
31 

f111mrnni~u1::U'l1lflOlftl1'1\ll 

fllllH . ,mmnl-.1.h::la~ u 
l'll'1U fl cut n·nh 11 ... 

1h::U1n 1h-::um 1h::um 1h::ui11 tl1::unt Q'Qfl 

1 2 ! 4 

flfln (DDT) 1111tun,·IJ/i'I. li 1.0 1.0 1.0 

um,s;~~enttl (Alpha-BHC) " 7j 0.02 0.02 0.02 

fll'lflli. (Oieldrin) " 1l 0.1 0.1 0.1 

6l'lfl1'\l (Aldrin) .. 7j 0.1 0.1 0.1 

1etl91111ntif11?1::un.lfl1f'l?rn " li 0.2 0.2 0.2 

ii1.ltin ,.,.; (Heptachlor 

&Heptachlor epoxide) 

lt1llt1!'U (Endrin) " !I Wt'f 1:.J ,, (19111 lfl\J ,~ftlll=iiflll 

9\l'l\'ll'l't}lJ;i01'1-tl.l~ 

niJ1 : 1.h::mflfltu::t1n1Jm1R~:rlfl~81Jlll1~TI~ QUtl;j 8 (YI.ff. 2537) Ell:lfll't11Jfl'l1\JLlJl'll::11iruty~firl~1tr;lJ 

11c1:::i'n111t1wm't'l~~ll"lf,~t>1J1r"fo"d1~ l'!.ff. 2535 ,ie~ n1i1lJ1t1J1m31uf)tuml'ltl·1lu11MtiirJ,;:bfiu 

;i'ri11'Ylill11irn'll'llll.{nJf1lfl ~ut11h::mmT11tl 1th1 111 91tmn 16.:i M'lU~ 24 fllJil1l1'1.1'6 2537 

111./ltll111lJ : I/ flllll'U~l.h::lfll11111n~'11~,fi'U 

5 

. 

. 

-
-
-

-

1.h ::un, ~ 1 Muri 1111 a~J,~fJ ounrni'1iitrtnl'l91llllil w,n9i1 flu1h1,r,nnJ,if ,Hnnn'll m rn11 mh ::1m1 

ua::t'fllJllfll~Ul..h:: fow1~tl 

1) nm11.lfoflut'l::ui11lr11!"lu~v~Fi11.m1n.h,;e h:'ll'll11tlnfirivu . ., 
2) nl1'1(JlOi'U'Q9lllJlilllJ1flfi,itnfi~ij;1911::fi°U"n'UJlU 

... ., - ,, . : 
3) f1158\jlflll1::UU'Untru,itHU11?1~\J1 

l.!1::11111-ii 2 Muri lll1t'l~J,~Mi'mi',i~11,nn11mwu1-11h::am1 ua::?fl1Jllflltlull1:: luwl~V 

l) n,5~,JUlflllti::unflfl 1fl(Jf\8'1Hl1.Jflll'Jh,iv 11t11'll1Jtln9inv"Uua::H1Uf1l:::mum1 

t.lful..11 '1flOUlll'l,i,,t, hlriau 
... ,;.., ,, : 

2) fll1V\jlfllll1'1'lTUl 
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- pH Meter SIN 293 152 

- Electronic Balance S/N 12285 10730 

- Hot Air Oven S/N P790 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN P790 

- Spectrophotometer SIN 1988383 

- Spectrophotometer SIN 1988383 

- Inductively Coupled Plasma SIN. 

079S16062402 

- Inductively Coupled Plasma SIN. 

079S16062402 

- Inductively Coupled Plasma SIN. 

079S l6062402 
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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 i 
~ 

TEL.0-2717-3000-29 FAX.0-2719-9484 

Certificate of Calibration 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

pH Meter 

Eutech 

pH 510 

293152 

pHM-03 

Used Item 

04 February 2025 

05 February 2025 

2502-0076DC-1 

Environment & Laboratory Co.,Ltd. 

NSC -TISI -TIS17025 

CALIBRATION 0008 

Cert.No.: 25CH161 

Page.: 1 of 2 

40 Soi Liangmueangnonthaburi 13 Talad Kwan, 

Mueang, Nonthaburi 11000 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 

( ) Ponpan Paipim 

( ✓) Saithip Meangmai 

Issue Date: 

(25 ± 2.5) °C 

(50 ± 15) % 

In - house method 

- GP-CHS by direct measurement with DC voltage 

standard and direct measurement with 

certified reference material (CRM) 

Walalak Sirithean 

Approved Signatory 

5 February 2025 

The Uncertainties are for a confidence probability of approximately 95% 

This ce rtificate may not be reproduced other than in ful l. except with the prior written 
Approval ot the head of Corporate Services 3 · Equipment Cal ibrat ion and Testing Services. 



Condition of this calibration result 

1. Reference Standard Instrument 

Instrument 

1 )Document Process Calibrator 

Serial No. ID No. Cert. No. 

54030049 130RC116 24E2759 

Cert.No.: 25CH161 

Page.: 2 of 2 

Due Date 

25 Aug 2025 

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan) 

2. Certified Reference Materials :The measurement results are traceable to SI through Hach Lenge GmbH Ltd., 

Buffer Solution 

pH 4.008 

pH 6.999 

pH 10.010 

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 

:The measurement results are traceable to SI through CPA chem Ltd. , 

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 

Manufacturer 

CPA chem 

Hach Lenge GmbH 

CPA chem 

Lot No. 

1034203 

C03220 

1066669 

Exp. date 

27 Sep 2026 

29 Oct 2026 

18 Jan 2026 

3. This certificate is valid only to the item calibrated on date and place of calibration. 

Calibration Results 

Function : mV Measurement 

Performing standard curve by Document Process Calibrator at pH (4,7,10) 

Nominal Standard Uncertainty of Coverage 
Unit Under Value Voltage Actual Reading Measurement factor 

Calibration Input 
( :tmV) k 

pH mV mV pH 

pH Meter 4.00 177.48 177.4 4.01 0.11 2.52 

S/N.: 293152 7.00 0.00 -0.1 7.00 0.11 2.52 

10.00 -177.48 -177.4 10.01 0.058 2.00 

Function : pH Measurement 

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

Unit Under Standard pH Actual pH Actual mV Uncertainty of Coverage 

Calibration Buffer Solution Reading Reading pH Measurement factor 

(mV) (±) k 

pH Electrode 4.008 4.01 178.3 0.0071 2.00 

S/N.: ECFC7252101B 6.999 7.00 2.6 0.0092 2.00 

294 10.010 10.00 -170.3 0.0092 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-



~ ~-i.t.~~rr. -;."'. : .. - , 

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG . SUANLUANG BANGKOK 10250 
TEL.0-271 7-3000-29 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 : 

( ) Chakrit Waewwanjua 
( ) Suwit lmjai 

( ✓ ) Kunchit Promprat 

Issue Date: 

Electronic Balance 

Mettler Toledo 

AL204 

1228510730 

ANB-002 

Environment & Laboratory Co.,Ltd. 
40 Soi Liangmueangnonthaburi 13 

Talad Kwan, Mueang 
Nonthaburi 11000 

Room No. 304 

08 July 2025 

08 July 2025 
0 0 

15 C to 40 C 
30 % to 90 % 

Approved Signatory 

21 July 2025 

ilac-MRA -A 
NSC-TISI-TIS 17025 

CALIBRATION 0008 

Cert.No.: 25MM394 

Page.: 1 of 3 

The Uncertainties are for a confidence probability of approximately 95% 

This cert ificate may not be reproduced other than in ful l. except with the prior wri tten 
Approval of the head of Corporate Services 3 · Equ ipment Calibration and Testing Services. 



Equipment: 
Condition As-Received : 
Reference: 
Procedure used:-

Electronic Balance 
Used Item 
2507-0148OC-8 

Cert.No.: 25MM394 
Page: 2 of 3 

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14 
according to direct measurement method against standard weight. 
Condition of this result of calibration 
1. Reference standard instruments:-

lnstruments 
1) Standard Weight Set (E2) 

Serial No. 
24053 

Cert. No. Traceable Due date 
MM-0013-24 NIMT 25 Jan 2026 

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 measurement result is traceable to the International System of Unit maintained through : 

Remark : NIMT : National Institute of Metrology Thailand 
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration 
Range capacity : O g to 220 g Resolution 0.0001 g 
Before Adjustment : 

Balance 
A~~lied Weight Reading 

( g) ( g) 
100 100.0016 
200 200.0029 

After Adjustment : 

Correction 
( g) 

-0.0016 
-0.0029 

Measurement 
Uncertainty 

(:I: mg) 
0.17 
0.30 

1. Determination of the standard deviation of weighing machine ( n = 10 ) 
Applied Weight Standard Deviation 

( g ) of Reading ( g ) 
100 0.00005 
200 0.00005 

Coverage 
Factor 
(k) 

2 
2 



Equipment : Electronic Balance 
Condition As-Received : Used Item 

Reference: 2507-0148OC-8 

Result of calibration 

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) 

0.0000 0.0000 -0 .0001 +0.0002 +0.0003 

3. DeRarture from nominal value 
Applied Balance Measurement Coverage 
Weight Reading Correction Uncertaint:i: Factor 

( g) ( g) ( g) (±mg) (k) 
Unload 0.0000 0.0000 0.11 2.05 

0.1 0.1000 0.0000 0.11 2.05 
0.2 0.2000 0.0000 0.11 2.05 
1 1.0001 -0.0001 0.11 2.05 

5 5.0001 -0.0001 0.12 2.05 
10 10.0001 -0.0001 0.12 2.05 

20 20.0000 0.0000 0.12 2.04 
50 50.0000 0.0000 0.14 2 

100 100.0001 -0.0001 0.17 2 

150 150.0001 -0.0001 0.29 2 

200 199.9998 +0.0002 0.30 2 

Cert.No.: 25MM394 

Page: 3 of 3 

Maximum difference between 
off-center and central loading 

( g ) 
0.0003 

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-TIS17025 
CAU8RA TION 0008 

Certificate of Calibration Cert. No.: 25TM974 
Page: 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Submitted by : 

Location: 

Received Order : 
Calibration Date : 
Ambient Temperature : 
Relative Humidity : 
AC Line Voltage : 

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 
( ) 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 

08 July 2025 

08 July 2025 

( 26 ± 10) °C 

(50±30)% 
( 220 ± 22) V 

Krisda Malee 

Approved Signatory 

17 July 2025 

The Uncertainties are for a confidence probability of approximately 95% 
This certificate may not be reproduced other than in full, except with the prior written 

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. 



Equipment: 
Condition As-Received : 
Reference: 
Procedure Used :-

Hot Air Oven 
Used Item 

2507-0148OC-2 

Cert. No.: 25TM974 

Page : 2 of 3 

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct 
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD) 
and Thermocouple Type T. 

The temperature scale used was based on ITS-90. 
Condition of this result of calibration 

1. Reference standard instrument:-

Instrument Serial No. 
1 ) Data Acquisition MY57013823 

Cert. No. 

25LM75 

Traceable 

TPA 

Due Date 
06 May 2026 

2. This certificate is valid only to the item calibrated on date and place of calibration. 

3. This measurement result is traceable to the International System of Unit maintained through : 
Remark: TPA: Technology Promotion Association ( Thailand - Japan) 

Result of Calibration :- ( * ) Without Adjustment 
Function of UUC*: Temperature Source 
Fresh air setting : Close Environment during calibration 

w 

Probe Installation Details : 

a= 5.0 cm 

b= 5.0 cm 

c= 5.0 cm 

-a 

Temp. ( °C) 
REL.Humid. ( % ) 
AC Supply ( Volt ) 

Position: 

1 

2 

3 
4 

Dimension of Chamber : 5 

D= 0.36 m 6 

W= 0.40 m 
7 

H= 0.40 m 
8 

Capacity= 0.058 m3 9 (ref.) 

Beginning Finished 
28 26 
47 51 
220 221 

Ref. Std. ID No.:@ 
Calibration Point 

( 180) °C ( 104) °C 

21-17TC-01 25-17RTD-01 
21-17TC-02 25-1 ?RTD-02 

21-17TC-03 25-17RTD-03 
21-17TC-04 25-17RTD-04 
21-17TC-05 25-1 ?RTD-05 
21-17TC-06 25-1 ?RTD-06 
21-17TC-07 25-1 ?RTD-07 
21-17TC-08 25-1 ?RTD-08 

21 -17TC-09 25-17RTD-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 
104.0 103.529 103.769 

180.0 180.583 179.425 

Hot Air Oven 

Used Item 

2507-0148OC-2 

( * ) Without Adjustment 

Temperature Source 

Close 

Temperature Temperature 
stability uniformity 
( ± oc) ( oc) 

0.13 1.0 
0.24 1.6 

Overall 

Variation 
( oc) 

1.1 

1.9 

Measured Temperature ( 0 c) 
Position 

3 4 5 6 7 
104.251 104.428 103.589 103.683 104.172 

180.832 179.981 179.369 179.667 180.479 

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

Cert. No.: 25TM974 

Page: 3 of 3 

Coverage 

Factor 

k 
2 

2 

Uncertainty 

8 9 (ref.) ( ±oc) 

103.978 104.411 0.42 
180.019 180.809 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 AND TESTING SERVICES 
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL.0-2717-3000-29 FAX.0-2719-9484 
NSC-TISI-TIS1702S 

CALl9RATION 0008 

Certificate of Calibration Cert.No.: 25CHO337 

Page.: 1 of 3 

Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Condition As-Received: 

Received Date : 

Calibration Date : 

Reference: 

Submitted by : 

Calibration Place : 

Ambient Temperature : 
Relative Humidity : 
Calibration Procedure : 

Calibrated by : 

Approved by : 

( ) Chakrit Waewwanjua 

( ) Ponpan Paipim 

(✓ ) Saithip Meangmai 

Issue Date: 

Spectrophotometer 

Hach 

DR3900 

1988383 

SPE-002 

Used Item 

08 July 2025 

09 July 2025 

2507-0148OC-9 

Environment & Laboratory Co.,Ltd 
40 Soi Liangmueangnonthaburi 13 
Talad Kwan, Mueang, Nonthaburi 11000 

Room No.304 

( 25.4 to 24.8 ) °C (On-Site) 

( 62 to 61 ) % (On-Site) 

In - house method : 
CP-OCH4 based on ASTM E 275-08 

Uthen Kankawi 

Approved Signatory 

14 July 2025 

The Uncertainties are for a confidence probability of approximately 95% 

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



Condition of calibration result 

1 . Reference Standard Material : 

Material Serial No. 

1. Absorbance Standard set 43532 

2. Absorbance Standard set 44487 

3. Wavelength Standard set 29829 

4. Wavelength Standard set 29829 

Certificate No. 

119613 

122584 

114509 

114510 

Cert. No. : 25CHO337 

Page: 2 of 3 

Due date 

22 Feb 2026 

31 May 2026 

11 Sep 2025 

11 Sep 2025 

2. This certificate is valid only to the item calibrated on date and place of calibration. 

3. This certificate is traceable to the International System of Unit maintained through : 

- 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 

537.00 536 

638.00 638 

740.51 741 

807.04 807 

Uncertainty of 

Measurement 

(±nm) 

0.59 

0.59 

0.59 

0.59 

0.59 

0.59 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 



Calibration Results : without adjustment 

Photometric Accuracy 

Certified Values 
Wavelength UUC Reading 

of Reference Material 

(nm) (Abs) (Abs) 

Zero 0.000 

350.0 0.4271 0.425 

0.6391 0.635 

Zero 0.000 

0.5598 0.556 
440.0 

0.7037 0.700 

1.0013 0.997 

Zero 0.000 

0.5234 0.522 
546.1 

0.7007 0.699 

0.9992 0.998 -
Zero 0.000 

0.5648 0.563 
635.0 

0.7654 0.763 

1.0961 1.094 

Remark 

Cert. No.: 

Page: 

Uncertainty of 

Measurement 

(±Abs) 

0.0046 

0.0046 

0.0050 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

0.0028 

25CHO337 

3 of 3 

Coverage 

Factor 

k 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer 

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank. 

- UUC = Unit Under Calibration 

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

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

-oOo-



1 ► 
PerkinElmer· 

PREVINTIVE 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 9, 2025 

Recommendation Recertification 

Period 12 

Recertification Due: October 9, 2026 

Date Last Certified: October 16, 2025 

Visit Number: 1 of 1 

PerkinElmer Phone: 02-719-6420 ext 206 

PerkinElmer Fax: 02-318-5597 

ACCESSORIES/COMPONENT 

NOT INCLUDED 

Syngistix 2.0.0.2236 

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 

IPV Methods 

TEST STANDARD USED PART NUMBER EXPIRATION DATE 

Mixed standard 1/10 N069-1579 NOV 30, 2026 

Mixed standard 1/100 N930-0221 NOV 30, 2026 

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS 

2 % HNO3 

10 % HNO3 

Page 1 of4 

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



1 ► 
PerkinElmer· 

PREVINTIVE MAINTENANCE REPORT 

Avio200 

SERIAL NUMBER: 079S16062402 DA TE TESTED : October 9, 2025 

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. 

D. Adjust water and gas pressure regulator settings. 

E. Inspect and leak check pneumatics drawers. 

F. Clean the exterior of the instrument. 

2. OPTICAL CHECKS 

A. Inspect and clean all 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. 

4. PERFORMANCE CHECKS 

A. Torch View Alignment. 

B. Wavelength Calibration. 

Page 2 of 4 

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



1 ► 
PerkinElmer· 

PREVINTIVE MAINTENANCE REPORT 

Avio200 

SERIAL NUMBER : 079S16062402 DA TE TESTED : October 9, 2025 

PARAMETER SPECIFICATION FINAL VALUE 

Spectral Resolution : UV As 193.696 nm :5. 0.009 0.00737 
Ni 231.604 nm :5. 0.011 0.00928 

Ni 341.476 nm :5. 0.015 0.01332 

Spectral Resolution : VIS Ba 455.403 nm :5. 0.020 0.01718 

Precision 

Zn 206.200 nm ¾RSD ~ 1.0 0.59 

Mg 280.271 nm %RSD ~ 1.0 0.60 

Mg 285.213 nm %RSD ~ 1.0 0.50 

Ba 455.403 nm %RSD :5. 1.0 0.57 

Detection Limits : Axial As 193.696 nm 3(SD) ppb 1.34 

Se 196.026 nm 3(SD) ppb 4.03 

Tl 190.801 nm 3(SD) ppb 1.97 

Pb 220.353 nm 3($D) ppb 1.70 

Detection Limits : Radial As 193.696 nm 3(SD) ppb 43.90 

Zn 213.857 nm 3(SD) ppb 3.10 

Mn 257.610 nm 3(SD) ppb 0.08 

La 379.478 nm 3(SD) ppb 0.51 

Ba 455.403 nm 3(SD) ppb 0.01 

Ba 493.408 nm 3(SD) ppb 0.05 

BEC : Axial (18 X 1000)/(1S-18) Mn 257.610 nm :5. 30 ppb 12.03 

BEC : Radial (18 X 1000)/(IS-I8) Mn 257.610 nm :5. 30 ppb 16.00 

Page 3 of4 

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



1 ► 
PerkinElmer· 

PREVINTIVE MAINTENANCE REPORT 

Avio200 

SERIAL NUMBER: 079S16062402 

Remarks: 

DATE TESTED: October 9, 2025 

Commissioning follow as commissioning performance sheets. 

This is to certify that the above tests have been perfomed and the configuration tested 

0 
D 

meets 

does not meet 

the PerkinElmer Specifications listed on this certificate. 

This certificate does not modify PerkinElmer's standard terms and condition of sale, 

including warranty terms. 

Service Department PerkinElmer Ltd. 

kl-- S. Authorized Reprelientative : -------------------
( Khwanchai Siangwong ) 

Customer Support Engineer 
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bbG'!~-:J~el cl'1~'llel-:J m~fo e.J'1 fl1~V1U~-:J bb 1(;1~ ell.J bb Vl~-:J~l.J7 bb'1~\.b~ b.flVl'llel-:J 
~ 

bbG'f(;l-:J1€lcJ'1~r117l.JA(;lb~W•l€l br11-:Jfl71 ,J1~'17tl 2569 

bbG'I (;l-:J1elcl'1~ b ,j~ cJU b vi cJU r117l.J1 ~ fl fl-:J1'1 b~el-:J e.J'1 flWVlU~-:J bb 1~~ ell.J~ bn(;l b 'U 

'lll.J'll'U 1~Vl17-:JtJ 2567 - 2569 
' 
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d SI 
\911'a1,!l'Vl Vi'U1 

1 bb?\(;),l'-iJ1'W1'W\Jl10 EJ1-:ivh m 'W f11'i'11'i1'1fl11l.JA(;) b~'W'LJ0-:i'lll.J'll'W~lJ(J) 0 tm-:i f11 'i 1 
' 

2 Lb?l(;)-:Je.J~ rn1,h 11'11"111:IJA(;) L i4'WL~ m nu-v0:1..1~i11 uvrn ~1'Wb1"1'i~~n'1 bb~t6"-:ifl:1..1 
~ ~ 

7 

'LJ0-:JU'it'll1'll'W1'W'lll.J'll'W V1lJ 3 'U1'WbblJ?I~(;) ti 2569 ' ~ 

3 bb?I (;j-:Je.J~ rn1i111'11"111l.JA(;)b i4'W~1u ?115Trn.iutJ7fl bb~:::?11511ru?1"1J "1Jt1-:i 
~ ' 11 

U'it'll1'll'W1'W'lll.J'll'W V1lJ 3 'U1'WbblJ?I~(;) ti 2569 
' 'lJ 

4 bb?\(;)-:J10tl~ t'LJ0-:i m~fo e.J ~ n'itVl'U~1'W~-:i bb 1(;)~0:1.J~'lll.J'll'W b~'S'U bb~t bb '\11~-:i~"-11 15 
'lJ ' 

'LJel-:ie.J~n'itVl'U 

5 Lb?l(;)-:J10tJ~t'it~'U"LJ€l-:ie.J~mtviu~-:ibb1(;)~t1:1.J~'ll:1.J'll'Wb~1u ti 2569 15 
' 

6 bb?\(;)-:Je.J~i1'i1'1fl11l.JA(;)bi4'WtJ10 bfl'i-:ifn'itl 2569 18 

7 ,j • ., " "'• "'•tJ' d , b bb?l(;)-:J?l'i e.J~f11'i?l1'i1'11"111l.Jfl(;)b'\11'W'LJ0-:!e.J'W1'lll.J'll'Wbb~te.J'W1 'W~'WV100'W '\111 
, 'U , 'U 20 

bb~t'lll.J'll'W V1lJ 3 'U1'WbblJ?I~(;) t.ht'<ii1tJ 2569 
' 'lJ 

8 bb?l(;)-:J fn'ib i.ffou b vi tl'Ufl11l.J1 (;) n fl-:i1~ b~tl-:i ~,rn n'itVl'U~-:i bb 1 (;)~0:1.J L 'W'lll.J'll'W 
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ti 2567 - 2569 

9 Lb?l(;)-:J rn1 L u~tl'U L vi tl'U?l'iUe.J~ rnT~111'1m1:1.JA(;) b i4'W"LJ0-:J'lll.J'll'W1,10 bfl'i-:i rn 1 
' ' 

22 

ti 2567 - 2569 
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m1n1~ri1n'ilf'l171Jfii;iL\1'U'tl'il~\h~'tl7'tl'Uviii~'il 

1m~nm11L"v1ii,MLdii1J1.h~111u'tli1i;iii1JLLmi1~ 'tl'il~ u%'Yl 1m~EJ'UL~mLn~i1~ ~1ni;i 1.h~~1i'.J 2569 

1. 

d 
'U'Vl'Vl 1 

0 "" "' nTrn1 -a1'1 f-l11l.!f-l~ b 'Vi'Ueiie:i~6Ul.!6U'W 
q 

1.) nTa~1b'U'Wn1''a 

V11-:i 1A1-:in11~1 LU'Un11~eiumiiif'l'UA~ LL'1:;m1iiA \?IL,:;'U'1JeJ-:ith:;'1J1'1Jm~ t111foi f'l'UA~ viei 

bfl1-:Jfl71 UqJm~ Lf1\?l'<il7n bfl1-:Jfl71 LL'1:;m1ii11>1nn-:i1m~t11fl'U fl71Vl7LV!lJel-:J b\?11.J~7 L'U'Ufl71~711'<il 1 rif-:ii,'.J zj-:i 1 'Wtl 

25691v1~1Lu'Un11i111'<ilm1i1A\?IL,:;'U'1JeJ-:J'lllJ'll'U 1:;m'1-:i1'Ufr 20-25 lJ'U7fllJ 2569 th:;neiuvi'1v 'lllJ'll'U 
' ' 

2.) ';i1fl~::b~lf.l W!n1';ifiln'1~1 

n11i111'<ilm1lJA\?IL,:;'U'lleJ-:ith:;'lJ1'll'U L~ v1nuif'l'Ur1~i,iei 1m-:in11 u qJvt1fr Ln\?l'<il7n 1A1-:in11 

Lb'1 :;m1ii1 (,1 n f7-:J1'1 L~ tJ117'\J f171Vl7 L viii el-:J b\?I v1 'U Lb 'U'U ~ el'U fl7lJU 1:; neiu n11«ii ,f)7 ~run '1° iitJ 1:;'(J7 m1,11 el v' 7-:J 
' ., "' 1 .'f d ::fJ 1 ., ' ' ., ' ~ ., o ' .f d .f d 

f11el'Url'1lJrl11b1el'U 'U'lllJ'll'Ubu7V!lJ7cJVli"ln~7 \?lbLn 'LJlJ'LJ'U Vil.) 3 'U7'UbblJ~'1\?I e.J'U7'lllJ'lJ'U bb'1:;n'1lJV'l'UVl'V'l'UVl , , , \I \I , , 

eJeJ'U 1 m ~7b'W'Un71~111'<i11>11mnru'i'l'llel-:J~1tl'n-:i1'U'U 1t1u1mL'1:; bbe.J'UVl1V'ltJ7 mB11lJ'll7~LL'1:;~-:ibb 1\?l~ellJ (~e.J .) L\?lcJ 

1 -ff15m 11"\'1mru'll'U7\?1'1JeJ-:imiii Lu1viii1t1-w'<i111,1.n 1 m -ff r1f:iL1eJ'UL U'Uvti.l1t11 'Um11 Lr111:;~ ~1m'U 1 1,11eiv1-:iviei 
' 

r111L1el'U L\?ltlf17V!'U\?l 1 ~v1'1 n11i111'<ilmilJ(l)1eJv1-:i~eJ1~1.JeltJLn~L~t1-:i~'U~1r11-:i m11 'U1f'lil 500 LlJ1>11 V1nr111L1eJ'U 
' '\J ' 

zj-:J'<il7nn71~711'<il V'l'U171'U1:;cJ:;1f'lil 500 LlJ(,11 bb'1:; 3 f1b'1blJl>111l.iilu7'Ub1el'U11~!)1el7~tlel~b'U~'U~~-:in~71 

u 1iV1~tJ~ n~1~-:i-w'<i111ru1 n~ii 1,11 ei v1-:i~ el7 ~ veiv 1 'W'lllJ'll'U~ L U'U~~-:i~'Uffir11-:i m 1 zj-:i ~-:iei v'vi1-:i '17 n~'U~1m-:i rn 1 
, \I , 'U 

tJ1:;mru 3.5-5 n1mii1>11 il~1mm1m,r-:ii'U 151 fl11b1el'U bU'Un~lJ(l)1eJE!7-:Ji7Vl1'Uf171~711'<ilrl17lJA\?lb,:;'U1'U 
' 

rif-:id b\?lcJ rn 1n1vt'U\?l'll'U7 \?!mi iii1eiv1-:i'<iJ:; Hmt mnru'i'1 IP17lJ'U ru'llii f'l1~:;e11 \?I (2535) ;-:i n1vt'U\?I Lnru6t'1L 'U rn1 
' ' ~ 

tJ1:;ii1 ru'LJ'U7\?ln'1°lJ!,11eJ El 7-:J 1 'Umrufr Vl17'U~7'U1'U'U1:;'lJ1 mfr Lb U'Uel'U11~-:id11lJ~7'U1'U'U1:;'(J7 n1!,11eJE!7-:J~ 

d 
V11';i1.:i'Vl 1 

' 

vtlJ 3 \J1'UbLlJ~~\11 
" 

~u~i\ln~n/"tUJ"tJ'U 
' 

~u1'lllJ'll'U ~-J11 'W~'U~eiei'U 1 m [21 

" ' " 
'a'1lJ 

~1u1u,.h:;,11n1 

(flli1L1tl'U)[l] 

151 

5 

156 

'Vi~1EH'Vi~ [tl 'LJellJ'1'<il7nel-:Jflf171'U1V!71~1'U\J17'U'1bbl.J~~\?I, lJ'U1f1lJ 2569 
'\J 

~1'U1ulli'1mh:i 

~ri1n:u (Au) 

55 

5 

60 

[21 n~ii Lu 1viii1 v~iTn'<il L ~ii L~lJ'<il7 n~ n1vi'Uv11 'Wm 1>11 rn 1~\?l 1P17lJIP111 '<il~ eiu e.J'1 m:;VJu~-:i LL 1\?I~ eiii 
' 

., d 
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e.J~n11i111s1m11JA\ll1i'.1u'tlcJ~,h~'tl1'tlu~il111cJ 

Lfmn71~71',,,ilcl~ll-i~u,h~~tJ'tlU\ll~\Jlln1U\ll 'tic)~ u%'vi 1m~~J\Jl~m1mu\ll si1n\ll ,h~si1i'.I 2569 

3.) ~~n1-aflm~t1 

3.1 e-rnn1-a6l1«a1~A11l.JA111 b~'Ut1e1.:iehh'lll.J"IJ'U bb~~~tl1t'U~'U~e>e1'U\'Vi1 
" . " 

1.) t11'U'U~1tJabW6'1~\11 zj.:iLtlU~1'\.J"1~t..i'U0.:J bflj•:Jn1'Jrnvmhhu U1tl'\.JUJ~'\.J ?l'U'W"1tltl 1~ 
'U " 'I" 'I 

1 ~r111l.JA 111 L,'.,iu~0rn1\;11 L-wu .:i1u'U0.:i 11-mrm ~.:id 

• im..1a~1\<JJ ~nnrn1«wn ~ru U1tl'\.JUJ~'\.J ?l'U'W"1tltl f11UU~1'\.J'1Lbl.l?l~\11 
\I ., " ' 

€l1tl 53 tJ -.;iurn1?in~11t~uu1ru ru 11,11 ,J1tn0u01~mn~1,11m 
' u u 

• e.rnn'a~'VltJ~1'U~ .:Jbb1\ll~ellJ'Vi"tlJ"ll'U\~ftJ 'oJ7nfl11iwn ~ru iw11~ru 

m tllj'lJ~'U ?!'U'W"10tJ n1uu~1'1.J"1bbl.l?1 ~ 111 1~ ~r111lJA111L,'.,i u ~.m mtV1 '\.J~.:i Ln111'90l.Jvl Ln111n71vf 1L Vlifo-m fvlii~0 

1 '"' d Jf dr , , 1 
'qlJ'llU l.J l.J bUtl .:l'oJ7n'WUVI bfl j.:j fl7 je)~Vl7.:j n "1'oJ1n'qlJ'llU 

• A11l.JA\llb~'U~el brl'a.:JnT'a'oJ1fln1 j«wn~ ru « w11~ru U1tl'\.JUJ~'\.J ?l'U 'W "1tltl 
' u ' 

2.) rn'Vltu'U1'U'Vi~~ 3 'U1'Ubbll6'1~\11 zj,:ibtlU'Vll.l'U1U~t.:i'U0.:Jlm.:irn1 rnw11u1u 
\I Q,I \I 'U 'U ti~ 

U1 tim n1,1 l.JrubU\,lj 1~~fl11l.JA\llb,:,;U~tlfl1j\;11b'WU-.11U'Utl.:Jlm.:irn1 ~.:id 

• im.rn~1\'l.J '1 1flfl1j«wn ~ru U7t)l.Jjfl\,1 l.JCUL\J\,lj ~l'V1(1J'U1U'v'll.J'vi' 3 
" " " 

'U1'Ubbl.l?l ~ \11 01tl 50 tJ '1'\.Jfl71?i'fl ~11t~'\.JU1UJ UJ11,11 U1tn0'1.J€l1 ~'W Ln'\~\,ljflj bb"1t51fl'1i1U\911 , " " , 

• e.rnn"at'VltJ~1'U~.:Jbb1\ll~m.J~~lJ'tl'U\~'fo '11fl fl1 1«Wl1~CU U1tJl.Jj fl \,1 l.Jill 

b\J\,l j rnw11u1UV1l.l~ 3 'U1UbLl.l?l ~\11 1~~fl11lJ A\11L,:,iu ~"1mtVl'U~.:Jbb1\11 '9tllJ~ Lfl\llfl71V11 L'VllJtl.:J bb1~lJ~tl'll lJ 'llU 1l.J 
'U ti ~ 'U , 

.,d J/dr ''1 lJLU0.:l'oJ7n 'WUVI bflj .:Jf\1 jtJ tJVl1.:J n "1 'oJ 7n'lllJ'llU 
" ' 

• rl11lJA\llb~'U~elbrl'a.:Jn1'a'oJ1flfl1 j«w11~ru U1tJl.Jjfl\,) l.Jill b\J\,lj 0 VI C1J'U1U 

mivl 3 u1mbl.l?I ~ 1111l.J 'U mL?1111.:ir11 1lJA111 L,'.,iu ~0 rn 1\;17L'WU fl1 1'UtJ.:i 11-m f\11 LL~1~ ~fl11l.J L ,'.,i u -i 1n71iJ0e.i'U0.:i 
" " 

1m.:i fl1 j'lj 'J tJ?l17.:J .:J1U i;'l11.:J j 1tJ1~ ~'ll lJ 'llU vf 11~Lf'1j~\ifl'11 Ufl1'Wj1lJ'Utl.:J'lllJ'llU~:n'u LL"1t'lllJ'llU 1~fo.:iuu1tmru 
, d-1' , ' 

'11 flf11fl1fl 'Vl'11.:J bb 1l.J1 b 6tib U fl 11-KinJU1'lllJ'llUL ~l.JlJl n:n'u 
' 

• \llii-um6'1'Uelbb'Ut~e:i 1r11.:in11 
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r.mn1'ili1n1Jm11J~i;iL1.1u'tl,MU'i~'tl1'tlu~ii~tJ 

1m~nmh'v1i'.itJ~Ldiiui.J 'i~i;i'u'tliii;iiiuLLmfo11 'tl!l~ \J~~Yl tm~!J\JL~imn'iii \11 ~1 ni;i \J 'i~~1u 2569 

3.) ~:u1;jn~J11il.:!f1n1'i'U~'Vl1''Hl1'Ui1'lHlbba.i~~~ ~bb'Vl'U'Vla.ivi 3 'U1'Ubba.i~~~ '1m:Vn 
'U 'U 

'1.n7€lsJAn1 'i'U1Vl1'i~1'l.!i1uG'l LLlfo~(,1 zjsi L 'U'l.!B.:irimtl nr1-aB.:i~1uvf Bsi~u ( mJVJ.) ~ ~sJ'lJB.:i 1r1-a-:in1-a zj,:im,.n:UnM11 

Bu1,uLii'1 ~ (,1 m t1 mJV1U 1\11LL~N 1~t1m1lJAmi1u1>1Bn1-a~1Luus11u"UBs11r11sin11 ~si-d 

• 'Uel~'6'1~1b'l.J , nnn11«urn~ru tJ1tl'1lJVl'U 1(,lbb(,lsJ G1m:iinG1J11€lslf1n1'i-

'U1 Vl1 'i~1W•l1'UG'lLLii'1~\11 Viii~ 3 i'.f 1mLii'1~\11 B1tl 66 ti 'il'Un1'iPln~11~~'UlJ6t1lJPln~1(,)€JtJ~tJ tl1~nBum~v,i 
'U ' 

• e-rn n'a~'Vl'U ~ 1'Ui .:I bb 1~~ B:Uvi 'l!:IJ'!l'Ub~ i'u 'il1 nn11«l.Jm~ru tJ1t1'1lJVl'U 

-r~m\11si '1m:iinM11 B'Ul1l.LLii'1~\11 Viii~ 3 u1mLii'1~(,11~~m1lJA\11Li1u11n11~1Lu'l.!1r11.:in111iifo-rnm~Vl'U 
'U 

~sl Lb 'J(,1~€)l.J~€l'l/l.l'1l'l.! b ~ €ls! 'il1nvru~bfl'is! n1 'i€l~1A1sl'il1n'l/l.l'1l'l.! ~1'lJ(,JG'ln'i~Vl'U~1'l.!~-lbb1\11~ €llJ~tJ 'l ~ Li~(,11 U'l/l.l'lltJ 

1~LLn' U'lJVl1~tJG'l~BB.:i LLG'l ~L~tisi~.:i-aumu '11.:iisi 2 ~1u Lfl(,l'iJ1nn11LLtl1itJ~mLmil{,)1tJ'1jl.l'1JtJ 'i~~'U'lJB-l 

e-rnm~Vl'UB~1 m~~'UtJBtl 

• 1911:IJ~~b~'U~e)Lfl'i.:!n1'a'il1nn11«w11~ru tJ1tl'1lJVl'U 1(,lbL(,lsJ '1m-iln'1m 

€)'\.J\,l.LLii'1 ~\11 Viii~ 3 U1tJLLii'1~\111ii'1JmL'1\11slfl11lJA(,lbi1tJ~€ln1'i~1 b'UtJn1'i'lJ€lsl bfl'i-l n1'i Lb~ n1'iiJ€l~'lJ€lsl bfl'is! n1'i 
'U 'U 

' ., 
~\JiltJ1'1JlJ'1JtJ L ~l.lm n;u 

' 

4.) b~ 1'Vl'W 1vi e>.:if1 m-au~'Vl1'i6l 1'Ui1'u '6'I bba.i ~~ (,1 '11 si dJ'l.!B-lA mtlnmei.:ii1uvf B.:i~u 

(BUVI.) ~~sl'1J€lsl bfl 'is! n1'i zjsl tJ1s1'111~1'l.!Vl1 €JtJVl1~u L{1v,iuns11tJ'1151'i(U~'1Jtl[j~si1u 1~ \1fl11lJA\11Li1tJl>l€l 

n1'i~1b'UtJsl1tJ'lJ€),:j Lfl'is!n1'i ~siii' 
• 'Ue):IJ'6'1~1hJ 'il1nn11iwn~ru tJ1s1'111'11tJVl1 ~tJVl1~u Li1vn!ns11'l.! 

'U ' 

'1101iru?j'll'\J lj~n11 m~ 49 tl 'ilurn1Pin~11~~utl1ryry1{,)~ tl1~neiu1u11"1Jn11 

• e.JM'i~'Vl'U~1'U~.:!bb1~~e):IJ~'!l:IJ'!l'UbliH''U 'iJ1nrni«wn~ru tJ1-l'111'11tJV11 . ' 
€JtJVl1~u L{1'WU n.:i1'l.! '1151'i(U?j'1J tllj~si1'l.! 1~ \1fl11l.JA\11L i1ue-m m~Vl'U~-l Lb 1\11~€ll.J~ Ln\11 n1'iV11b VlilBs!bb 1~i1~€l 

1 ,., d JI dy , , 1 
'1JlJ'1JtJ l.ll.JbtJB-l'il1n'WtJVI bfl'is!n1'i€lt1V11si nG'l'il1n"1Jl.l '1J 'l.! 

' 'U ' 

• 1911:IJ~ ~b ~'U~ e) Ll9'i.:ln1'i 'il1n n1'i'l.!1sl'111'11tJVl1 €JtJVl1~ tJ L{1v,iun.:i1u 
' 

'1101iru?j"Utl[ju~.:i1'l.! 1ii"UmL'1\11.:ir111lJA\11 Li1u~B n11~1 Luu rn'i'lJBsJ 1r11sin11 L~ eN'il1n L'UtJ n11'1{1si.:i1'l.!1 t1'1/l.l'1ltJ 

"1JlJ'ljtJ 1~fo.:iutl'i~l.J1 (U'i)1 nfl1f11fl'VIG'l'N Lb ';jl.J 11 '1J1 tJ n1'i~\JiltJ1'1JlJ'1JtJ bbG'l~'1JlJ'1JtJ 1Ji'fom1l.l'l11tl L VI~ €)~1'\.J '1151 'iru~ 
' ' ' 

tl i~ Ltl'1Ji.J LLG'l~'11011runl"lf1'il1 n 1msin11 
' 

• 'Uelb~'Uelbb'U~~e) bl9'a.:!n1'a 1 IBl"l'isl n1 'i\11LLG'l'1llJ'1JtJ finu n1'i~1b 'UtJn1'in'il n'i'il.J 
'U ' \J 

., d 
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r.111n1~.i1n,u•m"~i;iLi11J'Uo~1.h~'lJ1'lJ1J~jj~o 

11mnwihL'vljj!l~Ldi11JtiWi;J\.J'lJUi;Ji11JLLniU\ll 'U!l~ \.)~,;VI 1m1tJ\JL~nLLniU\ll ,i1ni;i 1.1~~,i,ti 2569 

5.) b~ 1'Vl'U 1-vi'h· .:iv-a.11'U1616'1.:i b61'i:U61 'tlmV-1i1tHm~ 61~ ~ si!sJ b ti 'U ?I t11'U'\J1 n TH'l1 o1'H\J?l'U , ' 
tl3p.1JJil1 'U~'U~~sJ'U€JsJ 1r1·Hm1 si!sJ'U1'1?111ru'31!]1f ~,.j b1.n1bb?l'U~€J 1.~1v-n!n,n'U?11 011ru~'U€J111?t ~ 01mvn11 

11-:ivm1'U11;1~-:i 1.?11lJ?t'Umv-i\Jl1'Um1.~?1~~ 1vn ~r111lJA~b~'U~€Jm1~1b'W'U.:11'U'U€J'11r11sJm1 \,)sJd 
' 

• ie:>:U6li1\tJ '11flfl11~lJf)1'\!J'tlJ 'U1'1?111ru~n1f~,.j bbfl1bb?l'U~€J ~01'U1Vfl11 
'U .... "c,.J '\J 

b1'1'V-lV1'U11;1~'1b?l1lJ~'U.fl1'V-l\Jl1'U'1bb~?I~~ €11~ 50 tJ '1'Ufl11Pifl'l!J'11t(,)'l.J'\.J1qjqj1~1 ,.btfl€J'U€J1ih'l1'U11'llfl11 

• e.J 6l fl, t 'VI 'U i 1 'U ii' .:i bb 1 ~ i e:i :u vi' 'tl, :u 'tl 'U 1 i -r 'U '11 fl fl 11 l lJ n 1 '\!J' ru 

'U1.:1?111ru31{]1-r~i.1 b1.n1b1.?1'U~€J ~01'U1vfl1111-:iv-im'U1'1~'11.?11lJ~'Umv-i\Jl1u1;1 bb~?I~~ 1vn ~r111lJA~1. ~'U~'1mtVl'U 

~'1 bb 1~~ €)lJ~ bf)~ fl11"11 b vtil€J'1 bb ~~lJ~€J'lllJ'll'U 1~i'1 b ~€1.:1 '11 fl,;{'U~bA1 '1 fl11€J ~h.,h-:i 1fl'1'11 fl'lllJ'll'U . " ' 
• A11:ufi~b'Vi'U~e:i1A-a.:in1-a 'U1.:1?111ru31~1-r~0 1.1.n11.1.?1'U~€J ~01mvfl11 

b 1.:l'V-lV1'\J11;1~'1 b?l1lJ?l'lJJ11'V-l\Jl1'\J1;1 bb~?I~~ 1~'U€Jbb?l~.:1 A11lJA~ b ~'U~€J fl11~1 b 'W'Ufl 11'll €1'1 bA 1'1 fl11 b ~€)'1'11 fib U'U fl11 
' 

3.2 e.J6ln1-aihn'1F111:u~V1b'Vi'U'tlewu11u1'U1.'U'!!:U'tl'Uviii~e:i 1r1-a.:in1-a 

~1;1fl 1 112f fl'l!J'1V1\31'UA@i'U€J.:l'\.J1t'll1'll'U 1.ii°€J'l'U~ 20 -25 l1'U1AlJ 2569 b~Vfl11bf1'U 

1.1.'U'U?l€J'UmlJ bbi;1t~lJm'l!l'rufl~lJ'lJ1t'lJ1m\Pl1€Jv1-:i 1~b1.n 'lJ1t'lJ1'll'U1'U'lllJ'll'U vi~ 3 u1'U1.1.~"'~~ 11lJ~1'U1'U\Pl1€Jv1-:i 
' ' " 

55 \9l1€JV1'1 bbf1ti1~1;1m1Pifl'l!J'1(,)sJbb?l~'11'U (mAe.J'U1fl) 

3.2.1 e.J6lfl1"a611"a1'1'!Je)'1U"a::: 'tJ1'tJ'Ub'U'tl:U'tJ'U 'VI~ 3 'U1'Ub~51~VI ?11lJ11ti?11'\.J1~(,)sJd . " ' 
(~111.:ivi 2 -7-atJvi 1-4 bb6lt.r11Fle.J'U1fl) 

" 

• b'V-!Abb6ltel1£J '11flfl11Jw:i'1'V-l'U11~ ~€)'\.J bb'U'\J?l€J'Utl1lJ~1'U1 vtru b U'Ub'V-l\31'Vlru'1 
• 'U .., " 

l.11flfl11b'V-l1"1'll1V 1~vi'1~~~1'UbU'Ub'V-l1"1vtiQsJ1€JVf1t 69 .1 bbf1tb'V-l1"1'll1V1€JVf1t 30.9 ~1'U1 viaj€l~'1 'U'll'N€J1~l.11flfl11 

60 ti bbf1t'U1'1€J1V 51-60 ti 1'U~~~1'Ubvhn'U Amti'U1€JV'1t 36,4 1€J'1'1'1l.11€JVL 'U'll1'1€J1V 41-50 ti mvu€JVfl11 
" 'U " " 

• 61tl1'Ufl1'V-151:U"a61 ~ ~€1'\.Jbb 'U'U?l€J'Utl1lJ~1'U 1 V1rui1?1t11'UJ11'V-l?ll.11?1lJ1fl~ ?I~ " ~ ' 

A~bU'U1€JVf1t 70,9 1€J'1f1'1mi1?1m'Um'v'lvtv1/V1ii1v/1.1.vfln'U A~bU'U1€JVf1t 18.2 1.1.r;1t?tm'Umv-ifa~ A~bU'U1€JVf1t 

10,9 ml.1'11\,1'\.J 

100,0 

.., .. 1 .., ' d ' .., .., g .., "' g .1 . 1 "' ~I ., 9 0 .., 

lJ5VlJ\31fl'\!J'1~€l'UDf11V 'U?l~?l1'UVlb Vl1fl'Ufl'U'1'Ufl11i"lfl'\!J'11t~U€l1'll11"1 fl'\!!'1 u1'll. u1G'f fl~b u'Ud€lcJ'1t .1 11m.11;11~u 
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e.mn1'i.;w i,1m1lJ R~L~1J'!Ja~1.h::'!J1'!Ju~ii~a 

Ltm nw,11miia~LL1iiutJ'i::~u'!Ju~iiuLLn'iU\Jl 'tfel~ u%'V1 1m~vuL~,mn'iU\Jl ~111~ tJw~1i'.I 2569 

• ~1u1u6'1m~n1 'UR'ael'URi' 1 ~ (,)€JUbb uu'10urnl.J~1u1 V1qji'.hhu1u'1m'8 n 1 u 

~l'rnu~rr1umJffJ1 4 flt.I fivib'U'\.J1€ltl'1:; 76.4 jeJ,:m-:Jl.JllJ'1l.Jl'Uf)b'\.Jfl'aeJUfl11 4-7 flt.I fivib'U'U10tl'1:; 23.6 (,)1l.J~1~U 

• -a:;cJ:;b 16'!1-vie:i, Aclel~b 'U"!ll.J'U'U ~(,)eJU bb UU'10Ufl1l.J~1'\.J 1 VlqJ01f'1 tie) ~1 '\.J'lll.J"1l'\.J 

1:;t.1:;nm 20 tl tu1tl l.J1n~?1vi fivibtlu10t1'1:; 87.3 10-:i'1-:im01f'it10t11tJ"1ll.J"1fm:;t1:;nm 10-20 ti fivib'UtJ1€lt1'1:; 
' 'IJ ' 

• ~n~ru:;'!Je:i-:iu1ub'ie:iu'Vie:i1At1 ~(,)eJUbbUU'10urnl.J~1u1mu~mjru:;61m-:i 
'IJ ~ 

u1ub~€ltJ~0~01f'imtluu1u11Jim~t111Mriu?1-:imn~'1vi fivibtlu10t1'1:; 38.2 1€l-:i"1-:imbtluu1utlu.ffm~~n fivib'UtJ 
'\J "I \J 'I \I 

1€lcJ'1:; 30.9 U1'\.Jfl~-:!~'\.Jfl~-:i1lJ bb"1:;'IJ1tJ11Ji'Ub~tl1 (,)1l.J~1~U 

• ~n~ru:;m-a~e:iR-ae:i-:i'Vi ~'W ~(,)eJUbb uu'10uml.J~1tJ 1 V1qjiJ~ ~tlbUtJ'tl €J-:i(,)tJb€l-:J 

Vl1eJfl'UL tlfl'aeJUfl11mn~ '1 vi fi vi b iJ tl1€ltl'1:; 88.5 1€l-:!'1-:!l.J1~ €lfl'a€l-:i~ ~tl'11511ru:; 1~ bbn ~ ~tl1l.Jfltltl'V1Vl"11t1°6tJ 
' 

• m-a'\.J-a:;nel'Uel1'ij'W ~ \,le)U bb UUl'leJU mm, 1'1.JL V1rutl1:; n eJU 01-U'Vitl'a:; ne:iu 
'IJ ~ 

01-UV101n'<il~1tl\911 fivibtltJ10t1"1:; 34.51€l-:i"1-:il.J1tl1:; n0u01'UV1bn,S(,)jf11jl.J fivib 'Utl1€lcJ"1:; 24.1 1u{i'1-:ii11 tlfivi 
' 

b 'U'U 10tl'1:; 22.4 tl1:; n eJU01'U'V1fl1'tl1 tlbb"1 :;1m1"1l n11/'V1U f)-:J1'\.J1fj1'11VI n'<il (,)1l.J'11~U .. 
• 'a1clb~'Uel-:iR'ael'URi'1 ~\,le)Ubb UU'10Ufl1l.J~1'\.Jb Vl(U~j1cJ1~1:;V111-:i 8,000 -

'IJ ~ 

12 000 U1Vl l.J1f)~?lvi fivibU'\.J10cJ"1:; 52.7 'aeJ-:!'1-:!l.J1lJ'a1tlb~j:;V111-:i 5,000 - 8,000 U1Vl bb"1:;iJ11t11~1:;V111-:i 
' ' 

12,000 - 20,000 U1Vl \,11l.J~1~U 

• -a1mhcJ'Uel-:iR-ae:iuRi'1 ~(,)eJUbb uu'10uml.J~1tJ 1 V1ruiJ11t1~1t11:;V111-:i 5,ooo 
'IJ ~ 

- 8 ooo u1V1 l.J1n~'1vi fivibtltJ10t1"1:; 50.9 10-:i"1-:imii11t1~1t1u'0t1n11 5,000 u1V1 fivibtltJ1eJt1"1:; 38.2 bb'1:;iJ 
I ' 

11tl~1tl'a:;Vl11-:! 8,000 - 12,000 U1Vl (,)1l.J'11~U 

.., .,J 
Vl'lJ1Vl 6 / 25 



1-mn1~.i1~111m11.1Ai;iLi11J'tl!l~th~'tl1'U1J~jj\1J!l 

1:1mnmh1,1jj!)~Ldii1Jt.l~~lK1J'UUi;Jii1JLLmil~ 'tl!l~ 1J~~'ll 1:m~UlJL~,rnmu~ ~1fli;) t.lmhtJ 2569 

1U'1ll.J'1l'IJ Viii 3 U1Ubbl,j'1~11l ti 2569 
' 'IJ 

b'WA 

'1118 

1J08n-J1 30 ti 

018 31-40 ti 
' 

018 41-50 ti 
' 

018 51-60 ti 
' 

018l.J1f1f111 60 ti 
' 

~t11'1J.fl1'W6'1:U'Hl 

- 1'111l 

- '1l.J'J'1 

- Vl~1/l,j18/bb8 f1f1'1J0~ 

d 
- 0u1 

f11'a'IJ'UtielA1~'1J1 

0'1'11l.J 

d 
0u1 

-a::~tJm-aAn~, 

bl.JL~b~8 '1JVIU'1~0 

OJ 

'\l!'W1~ 7 / 25 

i1'1J1'1J 

17 30.9 

38 69.1 

3 5.5 

2 3.6 
········-

10 18.2 

20 36.4 

20 36.4 

6 10.9 

39 70.9 

10 18.2 

0 0.0 

55 100.0 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

38 69 .1 

7 12.7 

5 9.1 

5 9.1 

0 0.0 



e.J<1n1~.i1~1,1m1lJ~111Li1'U'U!l~,h~'ll7'tJ'U~jjlll!l 

Ll'l~~n,~V11L\.1jj!l~LL~ii'U1.h~i;i'\J'tJUl1lii'ULLn1u\J\ 'll!l~ \J~~VI tm~EJ'UL~mLmU\J\ ,i1n111 ti,~,i,u 2569 

~1'U1'1.rn~1,1n 1 'WF1'aeJ'UF1f1 

iim.Jn--i1 4 A'U 

4-7 fl'U 

mnrd1 7 fl'U 

- iimJn-J1 5 tl 

- 5 - 10 tl 

- 10-20 tl 

- 20 u ;ff'U1u 

CV II 4 .c:ii I CV I 

M~N::'Uel ,:j'lJ1'W b "ael'U'Vl'Vl1'U el1 AVel ~ 

- u1'U1lJi'UL~cn 

- u1'U 1lJi'LIL~!'.n b\91'1'U"1~ 
' '\J 

- u1'UA~-:iu'WA~.:i1lJ 
'\J 

- u1'U~'Uim~EJ1 

d 
- 0'U1 

~ n~ru::m-ai1e:i Ft-ae:i.:i'Vi ~'LI 

L 'U'U'LJtJ,:j~'U btJ,:j/fl'U b 'Ufl'it!Uflf 1 

LU\Jt-Jb'U1 
'\J 

76.4 76.4 

23.6 23.6 

0.0 0.0 

0 0.0 

0 0.0 

7 12.7 

48 87.3 

5 9.1 

21 38.2 

12 21.8 

17 30.9 

0 0.0 

54 88.5 

3 4.9 
f----~--~-------------------;--------1·--·--····--....... __ __, 

- ~\J1 L'U'U ~~'U"1151'iN~U'i~LEJ'UU 4 6.6 

- fo11'Un1'i/'V'li1n-:i1uf~1"11'1-1n'1 3 5.2 

- 'V'li1n-:i1uu~i'Vl bt1n'Uu 0 0.0 
., 

8 13.8 - fl1'U1EJ 

- ,J 'i~ f10U 5'i f1'1'11 \J\?l1 20 34.5 
' 

- -ru~1.:i-vt11 u 13 22.4 

- bf1~~'in'J'il.J 14 24.1 

., d 
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imn1,o11n,im1lJfilllL\1\J'lJ,M\.h~'lJ1'lJ\J~jj~,i 

L1mn1,viw,,i'.leJ~Ldiiu,J,~i;j\J'lJUllliimLn,u\ll 'lJ,J~ \J~~'Vl 1m:iEJ\Jl~'1LLn,ulll ~111\ll iJ,~~1tl 2569 

., ~l;tf11"H11'a1~ (N = 55) 
'llelaJ!;t 

~1'1.JTU 
., 
-amrn~ 

"a1fJ1~'1lel~R"ael'UR~'J ('U1'Vl/ b~el'U) 

- 1Je)tJffl1 5,000 '\J1Vl 0 0.0 

- 5,000 - 8,000 '\J7Vl 20 36.4 

- 8,000 - 12,000 '\J1Vl 29 52.7 

- 12,000 - 20,000 '\J1Vl 6 10.9 

- l.J7f1ffJ7 20,000 '\J1Vl 0 0.0 

'a1V-~1fJ'Uel~R"ael'UR~'J ('U1'Vl/b~el'U) 

- 1Je)tJf117 5,000 '\J1Vl 21 38.2 

- 5,000 - 8,000 '\J1Vl 28 50.9 

- 8,000 - 12,000 '\J1Vl 6 10.9 

- 12,000 - 20,000 '\J7Vl 0 0.0 

- l.J7f1f117 20,000 '\J1Vl 0 0.0 

., ., 'i 
(2) 'Ueli!l;t~1'U611fi1WJ'll b.rlR bbl;t~611fi1'aW61'1J 

" " . 

.c::il I ~ d I.I .c:il .::,I 

bb'1~fl17l.J"v'le)b YW.:1"1Je)•!lbb vm.:itJ11?1l.J 1e)tJ1;1~ 100 1~'\Jl.Jfl17l.J"v'le)b "v'ltJ.:i 
' 

• bb'Vl61~tl11,i ~(,le:J'\J bb'\J'\J?le:J'\J'17l.J~Tw1 V1aj1~'4bbV1~.:itl11 -Ul.J1~1ml1th~'\.J1 

A1?1b'UtJ1e:itJ1;1~ 96.5 1e:i.:i1;1-rn11-utl1-:;i1mbV1~.:itl1~tJ Al?lb'U\J1e:JtJ'1~ 3.5 (,17l.Jrl7\;l'\J zj,:im1l.J"v'le:lb'WtJ.:i"1Je:i.:itl11-ui1u 

1e)tJ1;1~ 100 1~'4iifl17l.J"v'le)b'WtJ.:i 

........... 

• bb'Vl61~tl 11 ,J ~1'Vlfo f11'abf1~1i1'a ~ (,le)'\J bb '\J'\J?lel'\J '17l.J~ iJm'IJ"v'l bf1~(,11 f111l.J~1\J 

1 muii bb V1~.:itl11 eff i1V11'\J f171 bf1~(,11l.J7'17 ntl7'\J11?171;1l.J7f1~?l\?l A\?lb'U\J1e) tJ1;1~ 7 6 .5 1e:i.:i1;1.:im Wbb V1~.:itl1~7f1fli;1e),:j 
V ' 

'1lm.J1~V17\J Vl1 mhflffe).:i?l7fi71CU~ A \11 bU\.11 e)tJ1;1~ 23 .5 (,17l.J'9°1v1'\J ~ .:ifl17l.J"v'le)b ~ tJ.:1"1Je).:i bb Vl'1°.:iJ1Wrl1wru 
., 

f171bf1~(,11'U\J1e)tJ1;1~ 100 1~'UiJfl17l.J"v'le:lb'WtJ.:i 
' ., 

• n 1'"a1'ti1 v-Jih1 '1.11•1 i' 1 b ~ el'U ~.r \,le)'\J bb '\J'\J?lel'\J t17l.JV1 .:IVll.J \111 e) 8'1 ~ 100 
'U 

i1bfl~e:i.:i1mvJvh~~7b'UtJ16llbtJfl11b~el\J 1~bbfl bV11i~'W bfl~e:i.:iin~7 ~\JbVle)1b\J(,I b'U\J~'U 

• f11"afo~6!111611'a ~(,le:J'\Jbb'\J'\J?le:l'\J'17l.J~1'W1W1iiJnwru1'li11?171~7'U'lle:l.:IV17.:i 
\J '\l 0~ \I 

Vle)f11~~7tJ61171 Vl~m~ tJ-:J(,17l.J?l7 8"1Jel.:i Vll.J
0

'\J 7'U fl \11 b 'U'U1 e) 81;1~ 32.3 1e).:11;1.:ll.J71'\J161171?171~ 7'U'll e),:j iJ 'Ub V1 e)1 b U(,J 
" " 

Al?lb'U'U1eltJ'1~ 30.5 bV11i~tl~'U7'U b~e)'U'\J1'U bb'1~1VltJ (,17l.Jrl7(;)'\J bb'1~f111~\?l(,)e)~e)?l71~7'UbV11~"v'l"1i1e:J~e)l.J7f1 
' 

., .. 
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~mn11.i'wi,1m11JA\llL~\J'U!M1.h::'tf1'tf\J~jj~u 

Lfl~~n1~vi1LV1jj!l~Ld~u,Jw~i\J'tfU\ll~\JLLmil\ll 'U!l~ u~~VI 1m~vm~1mmil\ll ~111\ll ,J~::~1\l 2569 

Q. ,Clo 1«vJ/cJ 1J .:::ii Q IQ.l&'.d 
• b~'U'Vl1-:Jtll ~tll e)n'\.J'W 'U'Vl .fl1El'l..!eln t:-J tlle)'\.J bb'\.J'\.J'1tl'\.Jt11l..ll.J n1i tll(?)tlltln '\.JYft.JVI 

" 
mt1tmn~l..l6ll'Ll~ht11C1~rm.n'Lltl'Ll~~1'U~flfl"1 ~1'Ll1'Vlqjfmmt 63.6 1e:i-:i"1-:im ~e:i ifltl'Ll~~1'U~flfl"1 fl(?)btl'U1t1tl"1t 

36.4 t111l..l~1 ~u zj,:i ~ tlltl'\.J bb '\.J'\.J?I tl'\.J ml..lJ-:i'Vll.J(?) hl"W'UU'1J'Vl11 'Llmi~(?)\JleJ~ e:i?111 bb"1 t m i~(?)\JleJ n'U~'LI~ m tl'LI e:i n 

• n1 ':i b~ 'lJ'U 1 Elbb~ ~'U el\J ~ ~ 1'U 6\ '!J.fl 1'W ~ tll tl '\.J bb '\.J '\.J '1 tl'\.J t11l.J 1 tl tl"1 t 41. 8 

l,le)'\.J11'll1-:I 1 ti~ ~1'Ul..11iJ?im~n 1 'Llflitl'\.Jfl11~ilu ru'Vl1'1'LJJ11'W b(?)tl bifl~ b tl'L11 'Lli(?)~1'Ul..11 n~'1(?) 1~ bbf1 biflit'\.J'\.J 
~ ' ' 

V11-:lb~'U'Vl1tlh f1(?)bU'U1tltl"1t 34.3 itl-:1"1-:ll..11b'U'U bifl~'Ll1 b'll'U b'U1'Vl11'U , fl11l.J~'Ub"1~tll~-:I b'U'Ulil'U fl(?)b'U'U 

IJ b .., J'afl" b a ""!'! " 1"" <V itltl"1t 25.7 iflit'U'Un"11l.Jb'Utl fl(?)bu'Uie:Jtl"1t 20 iflit'\.J'\.JV11-:ib(?)'Utl1'Vl1 i fl(?)bu'Uitltl"1t 11.4 iflt;J1'Vl'U-:lbb'1t 

fllJbb~ fl(?)b'U'U1tlt.J"1t 5.7 bb"1ttl'\J~b'Vltll\Jl1-:1'1 fl(?)b'U'U1tltl"1t 2.9 tll1l.JJ1~'\.J i6n1i1n~1b~tlbf1(?)n1ib~'\.J\'.htl cu , 11 I 

~1'Ll1 'Vlru f n~1~bi-:IY-ltl1'\.J1"1~-:ib'11l..1'1'LJJ11'Wt,l1'\.J"1bbl-1'1~(?) fl(?)b'U'Ll1tltl'1t 59 .3 itl.:1'1.:il..11 ~tl bi-:i'Wtl1'\.J1'1Uit~1 
~ ' 

fl(?)b'U'U1tlt!'1t 20.3 fl~'W n'Vl~e) bi-:l'Wtl1'\.J1"1btln6ll'Uf1(?)b 'U'Ll1tltl'1t 13.6 t e:it11'11nf 1'U'LJ1tltl1 bb'1t biWW1'\.J1'1 

,J1:;~1~-:i'\Jl1(?\ t111l..l~ 1~'\.J zj,:ie'.f t11 e:i'\.J bb 'U'\.J?I eJ'\.J ml..lJ-:i'Vll.J(?)'W'\.J11'Vlt!1tl'U1fl11~1'U'11011ru?1'LJ 1 'Ll~'Ll~l..lfl11l..lL ~ tl-:i'Wtl 
" ' 

• 'Vi1'UiiA11l..11tllnn•:n~ bb~tA11~bA'iEJ(?) e'.ft11t1'Ubb'\.J'\.J'1tl'Ufl1l..11tltl'1t 43.6 iJ 
" 
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~<1fl1'i.;Wllll'l11l.J~~I \1\J'IJ!l~tl'i~'IJ1'1J\J~U~!J 

1m~n11vi1mfo1~111~utlw1i1u'IJil~\iu11n1il~ 'IJ!l~ uWYI 1m~vu1~<111mu~ ~111~ tl1~~1u 2569 

., ' 

bb 'Vi~ .:J'IJ1 ~3.J'U el .:J fl ·mu fl ½'TVl1'U 

-

-

-

-

-

tl1e.Ju 

tl1tb:aJ1 

JI l;' d ., 
~0U1~~U11~~1~/~~ , 
~ I ~ .J' 

U1U1~1"1/U0U1\9lU 

d 
0u1 

~ I t .J' 
U1U1~1"1/U0U1\9lU 

~ I ~ .J' 
U1U1~1"1/U0U1\9lU 

d 
0u1 

., .,J 

'\ll'U1Vl 11 / 25 

~1'U1'U 

1 1.8 

11 19.6 

44 78.6 

0 0.0 

0 0.0 

2 3.5 

55 96.5 

0 0.0 

0 0.0 

55 100.0 

0 0.0 

0 0.0 

4 23.5 

13 76.5 

0 0.0 

14 100.0 

0 0.0 

0 0.0 

55 100.0 



~11n1,,hrn1fl111.Jfili1L\1\J'!JcJ~1.h:;'!J1'!Ju~ii9icJ 
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'\J ' '\J ., 
i-:i 5 118 

2. 'lllJ'll'U Vll.l 3 U1'Ubbl.l6'~(;1 55 • b~'U~18 ~€18~::: 81.8 
' '\J 

- bl.l bb6'(;1-:Jf111lJ~(;lb~'U ~€18~::: 18.2 
1 I ~ l) tJ 

- lJbVl'U(;118 1€18~::: 0.0 
., ., 

'n:!..1'11'W1'W~1el~1.:J~,:j~'I.J 60 
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tJ<1n11i111,J!'1111JR(llL~'U'tJ!l~U1l:'tl1'tJ'U~U~!l 

Lf11~nw,h111u!NLdii'UiJ1t\i1\J'lJU(llii'ULLn1ii(ll '!) !)~ u%'v, 1m~tJ'UL~<ILLmU(ll ~1 11(11 ,Jw~1u 2569 

4. btfitJ'Ub'Vh.1u~6lnT'a&'l1<a-:r\lfl11:u~~b'Vl'U 'a~'lli11.:itl 2567 - 2569 

Li10-1'11 n 1r11-:irn1vf 1 b'v'li'.l e:i.:ibb'i~'l.n.b~iutD~~'Ubbni'U~ 'Uel.:J u~iVI 1m ~ tJ'Ub~,rnmD~ "1111~ 

Ui~Vl1'UU\o1i~ 20876/16433 b~1UUWVl1'UU~ib~el1'U~ 29 :Wni1fllJ 2564 bb'1~b~bU~~1b'U'Un1i b'UD 2565 

zj.:i b 'U'Ull bb in~i'.l n11,hr-;i':ilr111:wfi~ b ,:,'U'Ue:i.:i 1rii.:i n11Me:itl.l6U'U • 

n.:i1m~0.:ii:mmtVIU~-:ibb1~'1ellJ 1~m1m~:w:i1'Ub~ n'l.Jeltl bbMEJ-:iel~b'Ubb'U11 'l.JlJb~:W J.:iilb~el-1'11nll 2567 ~~1'UlJ1 

1rii.:i n111~ bb~ .:JVltJ ~ n1 ivf 1 b v,i'.J e:i.:i vf 11,Xi:mn11i111 ':ilr111m i1'U'Uel.:J6U :wt'W1 'WU 2568 'Vl, t-h'Wm i:m mtVIU . ' 
~.:Jbb1~'1el:W~6Ul.lt'W1~frn,~'1.:Jb'UV1n~1'U bb'1t1'Wll 2568 ~~1'Wm 1m.:imi1~btl~n11vi'1bV1i'.l0.:i~1l.lb~:W vh1iXe-rn 

' ' 
mtVJui .:i bb 1~'1 e:im ~ l.!611 m~ m! e:iv ~ .:i bb v,'1° .:ivl :w1'11 mrn Vl\o1 m tJ'Ue:im.f .:ii 'U hi1~m'11 nn11~1 b 'U'U 1m.:imi . 

.,. .. ., 
5iilJ6U1~ bb'1t b~tl-1~.:J 

~1m.m mtVIU~1'U~'U 'l 'Uel m V1Uel':il1nd ':i11nn11~0umm ~:w b~l.l V1U11'ljl.lt'W1~fue-rn m~VIU bl-'1~ 

~'Uu~1mtb~'U fi~bU'U1eltJ'1t 20.0 -d.:i~1bV1~ bn~'11 nnwvf 1-X~mimb tliitl~mbm'U ~-5.:i b 'U'Uel\o1~1v,m1:w 
' 'U ' 

r1f1 b~el'U J.:iffiiil iXr11bb 'U~i.J, b 'Un1ib 'tlelUfl'aillUel-:ifl'Uel'U~i1tl~1'UUflf1'1 (PPE) bbn~«urn~rubb~1 
' ' 'U 

~·1mmm~V1u~1'U.ntJvh.r~V11.:i511:wt1~ J.:i,i v,:w' 3 U1'Ubbl.J~~~ \9i1u'1bbl.J~~~ e:iEJ°t'Ui'U~ 
'U 'U 

"~m111.:i" i1v,fu~.:iv,1~~1n zj,:ir110Ufl'1:W~'U~tlnr110.:i 2 e)1b.f1el 6 \9i1u'1 Ael rl1b.f1el~1l.lb.:i1 (\>i1u'1tJnmtu\o11 • • 
\>i1U'11.:J~'UV11 \>i1U'11-:IVllJ'U \>i1u'1~1m.:i1) bb'1te)1b.f1el'U1'U\o11n (\911U'1bbl.J~~~ \>i1u'1~1n00n) zj.:i~'U~~m111.:i 

b'LJ~~.:iv,1~m ni'.lu(1JVl1~VI n.nv-51'111 nbb'1t1'Wbb i.:i ~nJ1vi1l.lll'1t 2-4 ri#.:i e:i~"l 'W'li1.:i b~el'Ufl'Utl1tJ'U - (;)'11f1:W bb'1t 

b'UD 2568 ~~1'UlJ1 bn~i:J'U~nwJ'nMm~0.:ivf11°1Xbbl.J'l11~'U~~.:i1'U~'U~'U1'Utl1-:ibel-:it11 \911U'1bbl.J~~~ bb'1~'Utl1tl1-:i 

n11.:i1tJE1.:iv,~,j'1'U~'W'l b'Ub'LJ~~'U~\>i1u'1bbl.J~~~ rl1b.f1el'U1'U~1n ~.:iv,1~~1n 

n11b tl°itJu b V1tJU~1,Je,rnn11~1n':ilr111:wfi~ bi1'U'LJe:i.:itlJ6U'UMel 1r11.:in11 itv,11.:itl 256 7-2569 V1u11 • • 
1eltl'1~'LJel-:16UlJ6U'Ub i1'U~1tl nu n1i~1 b'U'U bfli-:1 n1i'1~M b~ n'l.Jeltl bb'1~ 1~m1:WEJ-:iel~b 'Ubb '1..11 b 'l.JlJ~ .:Jb'll'Ub~tl1 null 

• 'U 'U 

256 7-2569 bb'1~ 1l-li'.lrnl-lbi1'U~1tlf1Un1i~1 b'U'Un1i J.:id1fli.:Jn1ibel.:if11ii'.ln1i~el~1in1i~1b 'U'Un1i\o11lJ:W1~j n1 i 
'U 
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rmrn1i11111m11J?i111L~\J'lJ!l~tl1~'1J1'lJuvii:i~o 

'l1mrn1vi1L\.1il!l~LL~;;;utl1~11i\.1'UG111;;;uLLmii111 'lJ!l~ u%'V1 'lm~tJ\JL~mLmii111 si1ri'111 tl1~si1\'J 2569 

tJ 2567 tJ 2568 tJ 2569 

bb'Vi~.:t'Vh.J1 bb'Vi~.:!'Vl3.J1 bb'Vi~.:l'Vl3.J1 

• i:..i~ m:::'Vlu~..:i Ln Mflm.J,:n n 52.7 38.2 41.8 

L'ViijeJ..:iLdLwndJu~,u~,..:i~ ~..:id 

50.9 0.0 36.4 0.0 41.8 0.0 

23.6 0.0 20.0 0.0 25.5 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

4. n1'ifll.J 'W1fll.J 7.3 0.0 5.5 0.0 0.0 0.0 

5. Jlcl'WtJ1i'Vl1..:16'i'il.J'1l1~ 47.3 0.0 38.2 0.0 32.7 0.0 

f\113.JA~ b'Vi'U~el bff'a~n1'a 
ll-lM1"ari1"aT~ (~mm~) 

tJ 2567 tJ 2568 tJ 2569 
d ,., 

83.6 85.5 81 .8 b'Vi'WM1cl 

blJb~'W~1cl 0.0 0.0 0.0 

blJbb?IM..:lfl11l.J~M b~'W 16.4 14.5 18.2 

,, d 
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~ 

lll~f11'ii;1Wilm11Ji-ililLi1'Ll'llil~tl'il:"!J1"!J'Ll~jj\1iil 

11'l'i~f11'i'l'i11.,,tlfo~1.d~'Lltlw~\.1'!1il\il"M'LIU.mil111 'Vil~ 1..1~,;;'l'J 1m~EJ'LIL~~u.mil111 i1n\il ti'i::i1tl 2569 

100,0% 

80.0% 

60.0% ......52.1%_ 

40.0% 

20,0% 

0.0% 

illt:111~ 

100.0% 

80.0% 

60.0% 

40.0% 

20.0% 

0,0% 

83.6% 

■ il 2567 ■ u 2568 ■ u 2569 

SQ.9% 47,3% 

85.5% 

-----7.3% 5.5% 

38.2% 
-32.J..%_ 

:__. . ... :._0.,0_% _ __. _ _ _ 

1ilunun')U 

~iltJ~tLtl'itJ\JL\1!J\Jfl111Jfl\ilLmJtiil Lfl'i~O'l'i 'it\.h~tl 2567 - 2568 

■ i'.J 2567 ■ i'.l 2568 ■ il 2568 

81.8% 

- ----------

0.0% 0.0% 0.0% 

11111lAlll'mlPllllll~~n'l~ 

,, d 
Vl'W1Yl 23 / 25 

All\11All 

16.4% 14.5% 18.2% 

UJILil\il~l'l11lJfflll~ 



~mn1~.;1~1,1m1lJ~~L~\J'tl<l~th::'t11'tlu~il~.i 

L1'1,~n1,vi1L"111il.i~Ld~utJwi;i'u,iu~~\JLLn,u~ 'tl<l~ 1.J~~VI Lm~tJ\JL~immu~ ~,n~ tJ,::~1tl 2569 

1.2. 

'11fl(?1 LL~.:i11 bfl1.:irn11(1)i1n11~(?1i.:i~fuL~el.:i1el.:iL1t1t1 'Vl~elbLG'i(?1.:ifl11:1Jfic;ib~t1 J.:i1t1'll:1J'llt1 bb'1:: 'Vlt11t1.:i1t1 
'\J ' 

11'llfl1'J c,uvi 7) bb'1::'J::'V111.:ib~elt!:1Jfl'J1fl:IJ - ilt1t11tlt! 2569 bl.l'WU'Uelfa.:ib1tlt!~b'Ut!'11tl~n,,.ruei'n,,.'J bb'1.:i 
'\J ' 

:IJ1 ff .:i 1m .:i fl1 'j (,) 1:IJ'll
0 

el.:i VI 1 .:ivi'1fl 'j .:i fl1 'J f11'Vlt!(?1 b 1 LL'1::'Vl1 nihj' el1 el.:i b 1 tit! bri (?'lef m1::l1 fl1'J'i.J1 b 'U 1vi i.h::'lll-.1 
' 

n'J'J:IJ fl11:IJ'.J1 fl VI fl~1t!~ b~tl1'U el.:i b ~el b ~ bf1 (?1 fl1 'J fl1 'J bbm 'll'U rum el ~1.:i 'J1(?1 b 11 '1 (?1,rrt!(,)elt! iJ(;\'1 b ilt1 fl1'Jel ~ 1.:iiJ ~1t! ' ~ 

i1:1J 'W1el:IJ nt111bfl'J.:i fl1 'j b(i)ii fl1'Jth::'ll:1Ji1:IJflU'll:IJ'llt!b 'Ut!U'J::'11 11:IJJ.:i bfl'J.:i fl1'j Lel.:ii1 fl1'j~(?1.:iui.J1::m ru1 ti fl1 'j ' . 
CV .:;). I I I .d 

G'lt!UG'l~t!fl'.Jfl'J'J:IJ(,11.:i ~ 'llel.:i~:IJ'llt!elt11.:i\,lelb t!el.:i 

J.:i,11 t1tJ 256 7 V11.:i bfl'J.:i n111vi'i1bbt-1t11 t1fl1'J'Vlt1(?1(;\'1Lilt1rn1-B'1fl111i.:ibbl>l'Jt1~ 25 b:1J,,.1t1t1 256 7 • 

., ., Cl Cl ile.J. nii 'llu'HMb'afJ'U ii.i;i. n.-w. :IJ .~. b:IJ.f.l. 'W.~. 

1. bbtill~1:IJ'11'U1'Un1'.i~u.:ib~f.l'U'.i1:IJ 

'Uel{el.:JL~En.J ( i;i{,:i) 0 0 0 0 0 0 0 

• \] ..i~ .. ..i .. 1 2. ~\Jll~1:IJ '.i::IJ1'Vl"!Julle..Ji\n'.i::'VI\J'VI ullb'.if.l'U'Vlbfl\11'11fl ~'.illn1'.i 

1. G'l~~mmb'Vl(,)'.J,n 1fl1.:in11\9lel'll:IJ'llt! 
' ' ' 

0 0 0 0 0 0 0 

2. ,tJ rum ~t!'1 ::elel.:i 0 0 0 0 0 0 0 
~ ' 

3. 'Uqj'Vl1L~tl.:i~.:i 0 0 0 0 0 0 0 

4. 
., ... 

0 0 0 0 0 0 0 bb 1.:iG'lt16'1:: b VI elt! 

5. fl1'jfll.Jt!1 fl:IJ 0 0 0 0 0 0 0 

6. n't1vlu1iV11.:i 5'J'J:1J'll1~ 0 0 0 0 0 0 0 

'Vi:IJ1m'Vi~ : Lf1U'Uel:IJ'1'J::'Vl11.:ib~elt!:1Jfl'J1fl:IJ - ilt1t11tlt! 2569 
' '\J ' 

vi:1J1 : u~~VI 1m1t1t!b~'1bLmil(,) '11fl(?1, il~t11t1t1 2569 

., d 
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~'1n1'li1'l'l'1fl11:IJ~\llL'l1'U'tlel~'lh~'lf1'tl'U~i'.i~el 

1:1mm'l'li1milt1~1.L7i1uth~~u,iu\lli1uu.mu\ll 'tlm u%'V11:miuuL~i1u.n1u\ll ~1n\ll 1.h~~1tl 2569 

., .,I 
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<•> ,1a"\~m1tl1ft.y1f't1J1::t11uu,i1 nff~4 \1'\uti1ftu~ QJ 

(~) UHUH~ lfl1~m,fi1t-.tutH 

(d) ·· U1f)1 m,'1e~O'Utltltt1tn'\IH"O'l~'n\Jf ~u1Ma?Jll 

( ~) '""itfl46fl fli1401'Hl1UffltiJ,~ lt1'1ni''N lffWUf\;' 

(l)) tiuiin011 fiotnrJ1h ;:,i 1u'll'fl 1 
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