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nfl-:iuj u'1~m1u~V1rnll11ff'U'Vll-:i'll'Uri-:i1d ma1uu1nru 1Hu~-:i1d 1ilu'fi'u 

3.1.4 iY1uNt1ft11ima11ina11ft11~11il1~flwft1'W01ft1fl1u1111a1ft1ft 
~ q 

1u~1-:J~w1uiJ1ilUO-:JtfoiJ'UU 

'ill n H '1 n 1 '.i ~ 11'il i~rJW fl 7Vlfl 1 mr11 um '.i m mr1l u 'li1-:i~ ~,u m'il'U ~-:iu'il ~'IJ'U "' "' (I~ fl 'U lJ tl 'Ul tl'U . 
2566) MV11fl11~11'il1~ilimruN'U'1~flfl-:ji-:j'l1lJ~ (TSP) ~1'U1'U 3 mnu i~un u111ru,Y1-:i1flifl-:i'IT-:i u1nru,Y,-:i . 

I I j/ 1 

h-:iCJffllJ 1rn~u1nru,Y1-:i h-:iciflmd (i-:i~111-:ili 3-2 1m~1,Jli 3-2) 1~uV1u11 l'.Jf1flf-:i11V11m'.i~11'il1~iir1rntj1u 

mru Cl'lm~ 1 Jl'U tJW fl 1V1m mr11 u u 11 u, mfl 1 ~ mb i ,J~ 1mh ~ fllflflW ~ m 1 lJ m1 ~ -:iu 1~ ~fllJU 11-:i'!f1~ 'il '!JU~ 
d ,d O ., .,li l 'j/ ~ I 'j/. 1 lil 'j/.1 "' .,.,. ,d lil 'j/ 

24 VI.fl. 2547 l'.Jf1'fftll'U'Vl'Vllfl1'.i~11'il1~ CJ1-:imrn-:i 11111u11m-:irj1J1~nt1um11~1Jou~mllm~rn1rn 1~ 

f11'11'U~ I 1flci1-:i!fl'j-:jfl f ~ !~fl l:U1 ir1n~H'1fl'.i~'Vl'lJ~fl'1(lJ'lf'U~l'UfJU!fl1Vlfllfllfl 1rn~'fi't1-:itJiju°1l!~lJ!~lJ~llJ~ 
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"'" " "' - ~ .,\ ~ 111~ ~. 0 ~i ~ ~ 'V1 1.:J'lJ'j'l:l'VJ'VllJ'j fl'l:l l ff-:ill 1~ rlfl lJ I~ !'11 fllll'U ::; 'UllJ 111 "1 'U 'Ul.:J\Pl'U 
~ d .. 'I d Q J G\ 

rvrn1u'U m rnmBmw~'UV1'il ::; m~'ll'U 1'U 

fl'U l fl\91 i-n'tl' tHJ~q~ ~.:J'Vll.:J'IJ7 ll'Vl~m m n i.:i111~~fl1J 1m::; m.:i im .:im1'il::; 'l'i1 nTs~~\PlllJl~11d'.:i~rnmrnn'il1~ 

tJW.fll'V'ltllf11ffi'Ull~ ri ::;q~ f11'1 11!fi~~rlfl'.i ::; 'Vl 'I.J tl'IJ'ljlJ 'lfW 1 fl ~lfi tl.:JlJl fl,! fltll'W tl.:J ,~ !~fl 'iJ ::; 'tt l 'Vl Hlfo.:J tl'Wllrl ~ 

wf'l 'IJ ~fl i u 'l M!fi~ ~" m ::; 'Vl'IJ tl'IJ'lflJ'lf'U 'l n ~lfi tl.:J 1 m ::; ~fotl' fl tl~trn 
q q 

' ' .. • f':'! .. V i 1 I .. I ,di ."f ,v 
Vil n:n1 3-2 lltl'Yl -3 fll':i I u':iUUI YIUlJf-HlflTl Vl'n91 ~ flt\Ull'YUl1 fllfl U 'U':i':iUl fll fl U 'U1-3YIN1U ll l 9U tl-3u iHl'UU . . 

'ITTllltuN'Utl~00.:JU'U1Utl0U'fY-:irm~ 1um':iUlfllf1lil~U 24 i1 im . 
V .. V ~ ~ v d 
1UYIVl':i191~ (ll ti ti fl':i ll/~ fl'Ulfl fll llVl':i) 

St. 1 St. 2 St.3 .. 
lJ'UlfllJ 2563 0.190 0.180 0.278 

iJQ'Ultl'W 2563 0.206 0.183 0.26 1 

tl'Utl l tl'U 2563 0.177 0.175 0.232 

1i'U11fllJ 25 63 0.2 12 0.197 0.272 .. 
lJ'UlfllJ 2564 0.251 0.248 0.288 

"" lJQ'Wltl'W 2564 0.271 0.265 0.283 

tl'Utlltl'W 2564 0.239 0.222 0.2 13 

1i'U11fllJ 2564 0.253 0.234 0.272 

"' lJ'UlfllJ 2565 0.238 0.199 0.275 

iJQ'Ultl'W 2565 0.250 0.204 0.275 

tl'Utl l tl'U 2565 0.198 0.225 0.201 

1i'W11fllJ 2565 0.233 0.245 0.289 .. 
lJ'UlfllJ 2566 0.231 0.198 0.224 

"" lJQ'Ultl'U 2566 0.194 0.209 0.224 

lllVl':i!lU 0.330 

.,j 
Yim 'IJ7 ll'Vl i1J~ .:i 1o'Wi1 rn'W1l!mf fl fl 'U'lfrlll'Vl'Ut i 1ti~ , 2566 

lllVl':i!l'U 

'11ll1Ul'l11>J 

lJl\91 7 ~l 'U tJW .fll 'V'lm m rY1'Wm 7 a1mrY i~mh i u u 1~fll fff1tu ::; m rnm1i .:i111~~fl1Jlll'l.:J'lf1~ 

mJuli 24 VI .ff . 2547 

St. 1 
Q 'j) di .i, 

mt1W'Ul.:Jlflrn.:J'lf.:J 

St. 2 u1 11w~1.:ih.:i'lifl1J 

St. 3 u1 11w~1.:i h .:irfomd 
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vlil'n 1m111~uiwi'1ni16"Nu1 e11H1 

Total Suspended Particulates ·(tSP 24 h.-) 

mg/m3 

0.350 , uu119111 = 0.330 mg/m3 

····················································································· ············································· ···················· ·················· .., Cl\ .., .., 
~ 

.., .... .,, .,, .... 
0.300 ~ - ... .... = .... ~ ... ... = ... .,, .... !:; = .... IC = -= .., = .... .,, 

~ = .... .,, 

1 
.... . Cl\ = .., .... 

~ ~ = ~ ~ = .., = .., 
0.250 

= 
~ 

0.200 -I = 
(,> I .. ,. I 
(II 

0.100 

0.050 

0.000 

11111w-vrnflia-1i-1 tl11'lW-G°1'1h'1'1tl>I 11111w,H lrnit1r111i 

D ii.fl. 63 0 ii.U.63 ■ fl.U.63 D 1.fl.63 ■ ii.fl. 64 Cl] ii.u. 64 0 fl.D.64 0 li.fl.64 ■ ii.fl. 65 ■ ii.U.65 0 fl.U. li5 D 1.fl.65 1■ ii.fl. 66 0 ii.D.66 

. . 
,J"' .. I • I':! "' ., 1 1 I "' I "' .'f ., l YI 3-2 fl11nllJ1tl'UlfltJ'UlltTil~Ntlfll'lrl'n91AfJOlill'W81fllff UU11tllfllft U111~YIN1Ui119Utl~u9'}'U'U 
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3.2 

3.2.1 

., 
~ d o 

fl 111 i fl 11~ 11 fl w11 n·n.n 
'I 

0 ~ 

fl11 ~l!'W'W fll'i 

u11l'YI il.J~-:J !~'Wi1'Hl'\,UlY.u'Vl fltl'UCJ1cl!l'Yl'U(pl '110\Pl i~'l'11f11 'Hnui1mhnl1~1~'U '11'U1'U 

2 fff:ITU ~ti ,l1'lmrnti.:i1vitJ'U'lmi'MlJl'lMifm'll\91~ 3 (wnl'l 0682515 \91~1'Utltlf1 , 17636081wuti) m'l~J1imnrn.:i 

1vit.1'W'ln~MlJl'lMifm'll\91~ 5 (wnl'l 0682313 ri~i'Wtitin, 1763967 mi'lti) 1rltii'W~ 14 iimflil 2566 11"1~1'U~ 

8 iiQ'Wlt.l'W 2566 (JU~ 3-3) ~.:im11nu11"1~m111m1~11J'U i~~11u'Uf11'J\917l.ll.l1\91'J17'W'Uti.:i APHA-A ww A­

WEF (Standard Methods for the Examination of Water and Wastewater; 21
st 

edition, 2005) i.:illffl'l-:Jiii'W 

\91111-:Jvi 3-3 

. .. 
.c:t, .c:.,.c,, R'. u , ~.c:t ~ d v v , o 

m·n:.t't'I 3-3 UtYYl-:.11'.lifll':ilfl1Jg)1t)Ul-:J 1'.lifll':i11fl':il:::11 IH'l:::fll':i':ifl\lltf.fll'Vimt'IUH'Ul 

., .. ., 
YI 'IIU fll lVI n,i 'lYI 

pH 

Turbidity 

Total Suspended Soli ds 

Total Dissolved Solids 

Total Hardness 

Sulfate 

Total Iron 

Lead 

Cadmium 

Arsenic 

Z inc 

Manganese 

<I v I 

fllWl'UVl'lfllJH 

!II .., 

'il1.:J~f1 

{1.:iin 

{1.:iin 

!II ., 

'il1.:J~f1 

~ d ~ 
3.2.2 fHl fl 111! fl 1 l~'tt flWflll'i'W 1 

'I 

v v I 

fll'f1fl'llHJ.fllfiVl'lfllJH 

,d 
U'lfW'U 

,d 
U'lfW'U 

,d 
U'lfW'U 

, d 
U'lfW'U 

•d 
U'lfW'U 

l~lJ HCI 111' pH<2 

l~lJ HN03 l,r pH<2 

l~lJ HN03 l,r pH<2 

.. 9 !II 
l~lJ HN03 m pH<2 

l~l-J HN03 111' pH<2 

.. 9 !II 
l~lJ HN03 !'11 pH<2 

- Electrometric 

- Nephelometric 

- Dried at I 03-105 °C 

- Dried at 103- 105 °C 

- EDTA 

- Turbidimetric 

- Phenanthroline 

- AA-Direct 

- AA-Direct 

- AA-Hydride 

- AA-Direct 

- Persulfate 

~ o' ~,:::i,,:::i, o d~c.,_,d d QJ,d -=:t. 

'illflf11':i11fl'.i1~'11fJf.Ufll'Yl'WlN1\Pl'W 'il1'W1'W 2 fff:ll'W llJtl1'W'Yl 14 lJ'WlfllJ 2566 11"1~1'W'Yl 8 :Wt.J'W1V'U 

2566 iiN"1f11':i\91':i1'il11m1~11tJrum'Yl,l1i.:i~111.:i~ 3-4 11"1~':i1V-:J7'UN"1f11':i 11m1~11'l'Wmfl ~'W1f1~ 2 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-6 REPORT: MM_N7: NAMSIN PATA NA GYPSUM/2023/MAR-JUN/CHAPTERJ.DOC 



4-768 
• •s:.:;::;;----. . . 

1767 

[ . . . . . . .. .. . . .. .. . .. .. 

64-

678 

" 77 

• St.t 

St.2 

G 4" • :' 

'tiUO\JOl'UlfJ1<1U1 

Ji'lumumiiau'lni113tm1anb'ijGJii 3 (0682515, 1763608) 

J ,'luflaa-uiiau'lmill~~,-nim'ijGJfi 5 (0682313, 1763967) 

C::: ~ r ?: 
ua6lnG1 tn'UGllutnnn • 

~IINING £N\IIRONMt:N1.· ONSULlANT ·o., LTD. 3-7 

lumfl'Hn71 
,iuiitl1tmuue11'lna\fit1<1 



' ., q .c:), d o .q.qGI: ~ ~ .q 

\ill'H3YI 3-4 fH1tn'i\il'i1fl11fl':il~'l1flW.fll'Yi'UlH1Yl'U!'UIYlt>lUJ'Ulfllltlt'l~ lltl'UltJ'U 2566 . . 
~ d ': 

°'"' -=- .c=a ~ d 
N'tltll'nlfl'il ::: l'it;lf.lUllftUl 

vl'llU'l'WI 'n'il 'llfl 'il ::: l'i 
St. 1 St. 2 

QJ ,::f, C$ V' I 

'lU'l'lltl1Jfl'ltlfJN 14/03/66 8/06/66 14/03/66 8/06/66 

pH 5.0-9.0 

Turbidity : NTU 

7.8 

2.34 

<5.0 

2,720 

1,280 

1,565 

0.066 

<0.005 

<0.00 1 

<0.001 

0.0 13 

7.8 

0.5 3 

<5.0 

2,795 

1,240 

1,145 

0.019 

<0.005 

<0.001 

<0.001 

0.003 

0.004 

8.0 

2.44 

<5.0 

2,705 

1,240 

1,375 

0.128 

0.006 

0.005 

<0.001 

0.016 

<0.025 

7.9 

0.31 

<5.0 

2,8 10 

1,260 

1,416 

Total Suspended Solids : mg/L 

Total Dissolved Solids : mg/L 

Total Hardness : mg/Las CaCO3 

Sulfate : mg/L SO4 

Total Iron : mg/L Fe 

Lead : mg/L Pb 

Cadmium : mg/L Cd 

Arsenic : mg/L As 

Zinc : mg/L Zn 

Manganese : mg/L Mn <0.025 

<0.005 

<0.005 

<0.001 

<0.001 

0.007 

0.004 

:::;o.os 

:::;o.oos 

:::;0.01 

:::;s.o 

:::;s.o 

"' Yim tri'!J''Vl "bJi'i-:i 1~'1-1 '1-:rn n .. mrtn'l flti'l-l'ii;'IU'Vl'I-I~ ,lltl~ , 2566 

mm 91-u 

'tnnt.llll~ 

3.2.3 

:1.J1'1 ':ij l'l-lfJW.fll'l'l,11N1~1-1 (1.h~u1'Vl~ 3) th~mflflru~mrnm1~-:iu1~tft:il.lut1-:i'lf1~ ~tl''IJ~ 8 VI.fl. 2537 

st. I = J1h.tflc1t1~1viui/lmh11J~'11rl'fll'll~~ 3 

St.2 = ,l1i1..Aflcltl~lvitl'I.J!fl~'l1l.J~'11rl'fll'IJ~~ 5 . 

~ o' ~o .c:t! t d o ~ o' 1 a.,,c:t, 

\Jlflfll'j1lfl'.i1~'11fJllifll'V'l'I..Al \111..!1'1..! 2 m :111..A 'VM 2 fl 'M'\ll'\lllfll'J~'n\J1lfl'.il~'l1 'V'l'IJ11 'l'Jfl~'lfW 

~~ ';j 1\11 1m 1~11iifi 1 ti ~1 'l..!lfllli C\'1 lJl ~ ';j Jl'I..! ~ f)l'H 'I..!~ 1rlm.l 1 :I.Jll m tJ'lJl vi tJ'lJ tl'IJ:I.Jl~ ';j Jl'I..! fl ru tl rnJ 1 N1~'1..! 

(tl n l.fl'\11~ 3) ~l:I.JU 'J~ fllfl'fllli ~mrnm'J~~ll1~~tllJUl1~'lfl~ ~'IJ'IJ~ 8 'V'l.fl. 2537 vr~ 2 fftll'U~~'n\J1lfl'.il ~l1 

'ffl'H i 'Ufil Turbidity , Total Suspended Solids , Total Dissolved Solids , Total Hardness , Sulfate 1m~ Total 

Iron :I.Jl~'l' J l'l..!fJ~"btl~nl'l1'1..!~fi1H 

3.2.4 
., ' _ I'::! -=l ~ ,J O G'j I -=l I ~ _Of' QJ 

fll'UU'l f.J'l.J!'Ylf.J'l.Jfnlfll":i1!fl":il~'tt flWill'Yfl-A 1 ! U 'ti 1~'YI f-1 lU ti lilU tHtJil il'l.JU 
Q Q 

mm-ram1 ~11,:i1 1m1~11ri rum'V'IJ 11 umrn~1 vi uu 1 fl~'l1 lJ ~11rl' fll'IJ ~ ~ 3 m, ~J 11 u mrn~1 vi uu 

1n~'11lJ~'11rl'fll'll~~ 5 1mh~~~1um,:iuii~u,:i~uu (1JQ1..Altl'I..! 2566) ~171~~ 3-5 1m~ 3-6 1m~itl~ 3-4 11'1~ 

3-5 'V'l 'IJ17 i'lfil ~~ 11,:i 1 1m 1~11iifi 1t1 di umru C\'1:1.Jl~ Hl'I..! ~ n7'11'1..! ~'VI flfl f ~~'l'i1 mm 71,:i1 1 m 1~11 1rlm.l 1m " ., . 
1m urnviurn1rn.J1~'l' ! l'l..!flllitll'V'IJ 1/'.i1~u (tl n w'VI~ 3) ~1:1.Jtl'l' ~fllflflru ~mrnm'l' ~ ~111~~t1:1.J1111~'!f1~ '1 U'IJ 

~ 8 'V'l .fl. 2537 ll~tJVl~ "hn'flll.J'V'l'IJ11 ':il'l:lt) ':i i'l..!Ju~illi~~'Lh~ it1'lf'W\JlflJ1iufl'1tl~lvitJ1..A1mi''l11J~'l1rl'fll'IJ~ 
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~ 3 um:~ 5 i.:in~11ul9i1h::;fl111~ ff1'1111Jri1 Turbidity , Total Suspended Solids , Total Dissolved Solids , 

Total Hardness' Sulfate U'tl::; Total Iron lJ11911pwJ'.:i1:u1~n1m.t~ri1H 

., 
3.3 fll'lvll~'U'IHll'Hl'l~~0,'U 

rlrnf ufl1191~\911lJ\9111'iHHl'IJf'JWfl1'W~.:iu1mi'tnJ'Utl.:J i m .:ifl11<1 ~ 1,.rnf .:il9itJ 11.J u1'!JV1~m mn 

'il:::vi1 fll 1 fft1111~.:i fl1111.J~mm tJri.:i'IJ tl.:Jf'JW m-w~ .:iu 1~ir tl lJ tf m~tl .:im 'ill n fl11 ~ 11-u '1-l n'il m rn'lltl.:J i m .:i fl11 

i ~tl'il:::'111fl11\9111'il1~f'J Wfl1'Wtllfl1fl1 '1-l'IJ'i'i t.11 fllfl Url:::fJWfl1'W'l111'1-lt~tlW)'\-ltlltl'\-l uri:::1i'l-l 11i'llJ 25 66 uri::; 'i)::; 

1~m 1m 11J-u'm.1 m~ tl ,i~vi111 e.i.:i 1mrn fmtJiju1i \911lJlJ1\911fl11if tJ.:in'l-lu'tl::;un"'l'llf--lrlm::;'Vlu~ .:iu1~irtl1J ur1::;m1 

C!i ~ 9/ 1,,::!t, QJ I ef 
\91~\911lJ\9111u'i:Ytl'IJf'JWfl1'W'i:Y .:iu1~r1tlm :::'YI 11.:it~tl'l-l m f1Q1i'l lJ-1i'l-l 17i'llJ 2566 11:Y'l-l tl\91tl m lJtl\911:Yl'YI m 1 lJ'W'l-l !7'1-l 

uri::; fl11 !'HJJtl.:iui rl1,! f1.:J7'1-l'l-l ie.irnmm::;w,i'l-l'Vlf-wmm 1i'i rn'lf19i1m::;~.:iu1~irtl1J 

i~f'IJ'V117'1Jl9itl itJ 

I d d 9/ 
1m:::'Yl'l-l1t1.:i1'!-lV1mt11'1JtJ.:i 

MINING ENVIRONMENT CONSULTANT CO., LTD. 3-9 REPORT: MM_ 7: NAMSIN PA TANA GYPSUMn 023/MAR.-JUN/CHAPTEIU.DOC 



., .. " 
'J'U't11fl1J 

ihm1:u 2563 

1JQ'lrn.1 u 2563 

tiiwwu 2563 

'll'U11!'llJ 2563 

iim!'l:u 2564 

1JQ'U11.l'U 2564 

n'UI.IW'U 2564 

'll'U'J1!'llJ 2564 

iim!'l:u 2565 

1JQ'U11.l'U 2565 

f1'Ul.l11.l'U 2565 

'll'U17!'llJ 2565 

ii'W11'llJ 2566 

1JQ'U11.l'U 2566 

pH 

8.2 

7.9 

7.7 

8.0 

7.8 

8.2 

8.0 

7.9 

7.7 

7.9 

7.6 

8. 1 

7.8 

7.8 

5.0-9.0 

.,; 
Yl:J.11 

"1vl'ifll! 

'11"1f.11'11~ 

' .. ' .ct _I":!: ct ~ d o GI ct G) 9.1 u -ct 
vi l'H-1 YI 3-5 I lJ 'i tllJI YI tllJ ~ tl fll 'i vi 'i 1 il1 I fl •n:::: '11 fl tu fll'Yf 'I.fl 1 'U fl t'H>--1 l'YI ti 'I-A! fUl '11 :J.1 ~ '11'1 fll 'IJ vi YI 3 

q q 

Turbidity Total Total Total Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

(NTU) Suspended Dissolved Hardness (mg/L Iron (mg/L (mg/L 

Cd) 

(mg/L (mg/L (mg/L Mn) 

7.98 

I.J O 

12.1 

21.0 

5.86 

1.39 

66. 1 

6.99 

5.28 

2.15 

55 .7 

1.91 

2.34 

0.53 

Solids 

(mg/L) 

1.6 

0.8 

7.8 

12.6 

7.2 

<5.0 

62.0 

5.0 

5.3 

<5.0 

23.0 

<5.0 

<5.0 

<5.0 

Solids 

2,775 

2,435 

2,090 

2,745 

2,440 

2,565 

584 

2,335 

2,616 

2,5 15 

545 

2,410 

2,720 

2,795 

(mg/L 

1,180 

1,160 

400 

l ,320 

1,080 

500 

280 

1,120 

1,380 

1,460 

355 

1,260 

1,280 

1,240 

SOJ (mg/L 

2, 155 

3, 11 2 

2,2 13 

2,405 

2, 168 

2,334 

397 

2,276 

1,5 13 

1,448 

185 

994 

1,565 

1,145 

Fe) 

0.058 

0.039 

0.303 

0. 11 7 

0.152 

0.138 

2.34 

0.028 

0.057 

0.052 

I.I I 

0.204 

0.066 

0.0 19 

lJ11l'Vl 11Jii.:i 1~ui1niiu"'irvi' r1t1uic111'V1ut ~,fi'~ , 2566 

Pb) 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

0.007 

0.006 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

:s;o.os 

<0.00 1 

<0.00 1 

<0.00 1 

<0.001 

<0.001 

<0.001 

<0.00 1 

<0.00 1 

<0.00 1 

<0.001 

<0.00 1 

<0.001 

<0.001 

<0.001 

:s;o.oos 

As) Zn) 

<0.001 0.005 

<0.00 1 0.023 

<0.00 1 0.007 

<0.001 0.Q38 

<0.001 0.003 

<0.001 0.003 

<0.001 0.007 

<0.001 0.005 

<0.00 1 0.012 

<0.00 I 0.0 11 

0.006 0.016 

<0.001 0.010 

<0.001 0.013 

<0.001 0.003 

1J1\917 i ll-lf.JW.fl1'Wi11~h~u (1h:::urn~ 3) 1h::: mfl'r1ru ::: m11Jm1~.:i1nmfo:u11'1-1.:i'!f19i ~tl'11~ 8 

'W.fl'.2537 

ND = Not Detectable 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

0.004 

:s;s.o 
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9 

8 

7 

6 

5 

4· • 

3 

2 

0 

pH 

111Pl1ll\l = 9.0 

v, 'lln miiwu;l/v<iul11ihJlit11111 lf1tf11 

--1------------ ·--- ------~---·---~--------~----~6-·--- ·-------·---·---~~-·--· 8 7.9 7.7 8.0 7.8 8.2- 8.0 7.9 7 7 7.9 7 6 8.1 7.8 7.8 - - - n 1 - ~ - ~ - ~ - - -
- - -- ----- - 111Pl1~ = 5.0 J 

--- - -- --t--- - ---~- -- -- -- - --- - -- -- -- - --- - -- -

jj,fl, 6:J n.v. 6j n.v. 6:J 11.fl. 63 jj_fl, 64 n.v. 64 n.v. 64 11.fl. 64 jj_fl_ 65 ii .v. 65 n.v. 65 11 .fl. 65 jj_fl, 66 ii.v. 66 

Turbidity 

NTU 
JOO 

90 

80 
66.1 

70 
55.7 

60 

50 

40 

30 21.-0 

20 7.98 
10 

12.1 
5.86 6.99 5.28 

1.10 1.39 2.[5 1.91 2.3<1 0.53 

0 

n.fl. 63 n.v. 63 n.v. 63 1!.fl. 63 n.fl. 64 n.v. 64 n.v. 64 1!.fl. 64 n .fl . 65 n.v. 65 n.v. 65 1!.fl . 65 n.fl. 66 n.v. 66 

100 mg/L Total Suspended Solids 

90 

80 

70 6!.0 

60 

50 

40 

30 

20 

10 1.6 0.8 

0 

n .fl. 63 ii.lJ. 63 11 .IJ. 63 Ti.fl. 63 jj_fl , 64 ii.lJ. 64 11 .V. 64 1! .fl. 64 jj_fl . 65 ii.V. 65 11.IJ. 65 1!.fl. 65 jj_fl, 66 ii .v. 66 

' ., ' t _I"' --' _ I':! "' "' J o 'I "' 'I !II .., "' "' , ""I 
JIJ'tl 3-4 fl'ilnl u·mm 'tlrJ'UUff Yl·UHl 011 vin {)l l fl 11:: 11 fl Wlll'W m l 'U fU,t)-:Jl'tlrJ'U l mn111v111 t'I fll 'll Vl'tl 3 'tlNl'U "1fH 
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3,500 

3,000 

2,500 

2,000 

J,500 

1,000 

500 

0 

mg/L 

-
- 2,775 

-

. 

2,745 

2,435 - 2,440 - 2,090 --

11,lin mi111~u;u11'1i:111i1ii'urii'llu1 li1n11 

Total Dissolved Solids 

2,720 2,795 
2,565 2,616 2,515 -2,410 -2,335 -- - --

584 545 

n n 
ii.fl. 63 il.u. 63 n.u. 63 Ii.fl. 63 ii.fl. 64 il.u. 64 11.u. 64 ui. 64 ii.fl. 65 il.u. 65 n.u. 65 Ii.fl. 6s ii.fl. 66 il.u. 66 

mg/LCaCO3 

1,000 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

0 

Total Hardness 

1,380 
1,460 

ii.fl. 63 il.t1. 63 n.11. 63 II.fl. 63 ii.fl. 64 il.11. 64 n.11. 64 !i.fl. 64 ii.fl. 65 il.11. 65 n.!I. 65 11.fl. 65 ii.fl. 66 il.11. 66 

mg/LSO, 
3,500 

3,000 

2,500 

2,000 

1,500 

500 

0 

3,112 

2,405 2,334 

Sulfate 

2,276 

1,565 

994 
f,)45 

ii.fl. 63 U.tl. 63 fl.II. 63 !I.fl. 63 ii.fl. 64 il.fl. 64 fl.If. 64 !I.fl. 64 ii.ff. 65 il.tJ. 65 fl.ti. 65 !I.fl. 65 ii.ft 66 il',fl. 66 

MlNING 6NVJROlfM.6Nt GOlfSUi,TANT CO., LTD. 3-12 ~J?ORT, MM_N7, )'4A.MSIN PATAlfA GYJ>SUM/l0Z3/'MAR·1\JN/fJG1 



v111n ma11~11ioviuu1uuri'111u11'1rl'11 

5 
mg/LFe Total Iron 

4 

3 
2.34 

2 

1.11 

0.303 
0.117 0.152 0.138 0.058 0.039 0.028 0.057 0.052 

0.204 
0.019 

0 

ii.fl. 63 ii.fl. 63 fl.fl. 63 Ii.fl. 63 ii.fl. 64- ii.fl. 64 fl.fl. 64 Ii.fl. 64- ii.fl. 65 ii.u. 65 fl.fl. 65 11-.fl. 65· ii.fl. 66 ii.u. 66 

mg/L Pb Lead 

0.10 

0.-09 

0.08 

O.Q7 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

"1fl711'M :>o,os mg/L 

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 

ii.fl. 63 ii.a. 63 fl.fl. 63 Ii.fl. 63 ii.fl. 64 ii.fl. 64 n.u. 64 Ii.fl. 64 ii.n. 65 ii.fl. 65 n.u. 65 Ii.fl. 65 ii.fl. 66 ii.fl. 66 

mg/L Cd 
0.010 Cadmium 

0.009 

0.008 

0.007 

0.006 u1f1111u :>0.005 mg/L 

0.005 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · 

0.004 

0.003 

0.002 

0.001 

0.000 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

il.fl. 63 ii.v. 63 n.v. 63 11.fl . 63 il.fl. 64 ii.v. 64 n .v. 64 ti.fl . 64 il.fl. 65 ii.v. 65 n.v. 65 n.t1. 65 il.fl. 66 ii .v. 66 
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mg/LAs' 
0.015 

0.012 

0.009 

0.006 

0.003 

0.000 

v111n 1Hi1B-tJJ1Dviuu1aunftlu1 i1KR 

Arsenic 

)llf11!1'U )-0.01 mg/L 

0.006 

ii.fl. 63 il.u. 63 n.u. 63 u. 63 ii.fl. 64 il.u. 64 n.u. 64 t.fl. 64 ii.fl . 65 il.u. 65 fl .!J. 65 1!.fl. 65 ii.fl . 66 il.u. 66 

mg/LZn 
8 

7 

6 

5 

4 

3 • 

2 

Zinc 

ii1t119m )-s.o mg/L 

0.005 0.023 0.007 0.038 0.003 0.003 0.007 0,005 0.012 0.011 0.016 0.010 0.013 0.003 

0 

ii.fl . 63 ii.u. 63 n.u. 63 ?I .fl . 63 jj_fl . 64 ii.u. 64 n.u. 64 1!.fl. 64 jj_fl. 65 ii.u. 65 n.u. 65 1! .fl. 65 jj_fl. 66 ii.u. 66 

mg/L Mn mt119m )-s.o mg/L 
5 • ---------------------------------------------------------------------- - ---- · 

Manganese 

4 

3 -

2 -

1 -

<0.025 <0.025 <0.02 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 .i:0.025 <0.025 <0.025 <0.025 0.004 

0 

ii.fl. 6'.l ii.u. 6'.l n.u. 6'.l 11.fl. 63 ii.fl . 64 il.u. 64 n.u. 64 u. 64 ii.fl. 65 il.u. 65 n.u. 65 ui. 65 ii.fl. 66 il.u. 66 

atln 3-4 c9ia> 
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~ .. " 'J'U'fllfl'U 

n,.mnJ 2563 

ilqirnru 2563 

nwrn.1 '\.12563 

'6'\.1111'llJ 2563 

nml'llJ 2564 

ilq'\.lltJ'\.12564 

n'\.ltJltJ'\.12564 

'6'\.1111'llJ 2564 

l-J'\.l l l'llJ 2565 

iltj'l-lltJ'\.I 2565 

n'\.ltJltJ'\.I 2565 

'6'\.1111'llJ 2565 

l-l'\.lll'llJ 2566 

iltj'l-lltJ'\.I 2566 

pH 

8.3 

8. 1 

7.8 

8.0 

7.9 

8.2 

8.1 

8.0 

7.8 

8. 1 

7.9 

8.2 

8.0 

7.9 

5.0-9.0 

' ... 
'Yim 

"1vl"ifl'U 

1nrn.1mll,J 

' .. ' ,. _I':! ,. "' d o 'l ,. 1 ii v ,. 
vll'H3'YI 3-6 l1J'nl'lH'YIU1JNilfll"ivl':i1\l11fl11~'11flWfll't'flfl !'Uflilt>-3l'YIU'U flil'l11Jv1'11ilfU'Uvl'YI 5 • • 

Turbidity Total Total Total Sulfate Total Lead Cadmium Arsenic Zinc Manganese 

(NTU) Suspended Dissolved Hardness (mg/L Iron (mg/L (mg/L 

Cd) 

(mg/L (mg/L (mg/L Mn) 

12.9 

1.94 

8.7 1 

20.6 

5.08 

1.15 

88.3 

3.6 1 

5.36 

2. 17 

54.3 

1.61 

2.44 

0.31 

Solids 

(mg/L) 

1.2 

0.4 

7.6 

10.2 

5.5 

<5.0 

45.5 

8.5 

<5.0 

<5.0 

24.5 

<5.0 

<5.0 

<5.0 

Solids 

2,730 

2,470 

2, 180 

2,770 

2,525 

2,585 

580 

2,355 

2,616 

2,585 

645 

2,415 

2,705 

2,810 

(mg/L 

1, 180 

1,220 

920 

l ,400 

1,100 

1,200 

295 

1,080 

1,340 

600 

410 

1,240 

1,240 

1,260 

SOJ (mg/L Pb) As) Zn) 

Fe) 

2,389 0.107 <0.005 <0.00 I <0.00 I 0.006 

2,433 0.0 19 0.005 <0.00 1 <0.00 1 0.008 

2,228 0.058 <0.005 <0.00 I <0.00 l 0.009 

2,574 0.156 <0.005 <0.001 <0.001 0.022 

2,735 0.104 <0.005 <0.001 0.0020 0.006 

2,516 0.128 <0.005 <0.001 <0.00 1 0.003 

393 2.35 <0.005 <0.001 <0.001 0.0 10 

2,214 0.104 0.006 <0.00 1 <0.00 1 0.008 

1,555 0.090 <0.005 <0.00 I <0.00 1 0.006 

l ,372 0.042 0.005 <0.00 1 <0.00 1 0.005 

214 1.33 <0.005 <0.001 0.006 0.029 

1,080 0.185 <0.005 <0.001 <0.001 0.01 I 

1,375 0.128 0.006 0.005 <0.001 0.016 

1,416 <0.005 <0.005 <0.001 <0.00 1 0.007 

~0.05 ~0.005 ~0.01 ~5.0 

1ihi'Yl i:i.rd.:i 1iu11'HJ'U1:1J1.n-1 rn:iuim1V1ut ~,ti~, 2566 

1J1m-Jl'UfJW.fl1l'ltl7fi1~'U (Unafl'Yl~ 3) 'U'l'~fl1rl'flW~fl'.i'.i1.lfl1'l'~-3111~"''tl:IJll'l1-:J'lf1~ 'il'U1J~ 8 

l'l.rl'. 2537 

ND = Not Detectable 

<0.025 

<0.25 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

<0.025 

0.004 

~5.0 
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v,lin IHUB~lliiiv<i11111inltf111u1 41ffll 

pH 

10 
il1Vl111'1l = 9.0 

9 - ------------------------------ ------ ------ -- ----------------------------------
~ ~ u ~ 5~ ~ ~ ~ ~ ~ ~- ~ ~ ~ 8 

7 

6 - SJ1V11!1'1l = s.o 
5 - - -- -- -- - --- - -- -- -- - --- - -- -- -- ----- - ----- -- - --- - -----
4 • 

3 

2 

I 

0 

n.fl. 63 ii.o. 63 fl.lJ. 63 ti.fl. 63 n.fl. 64 ii.o. 64 fl .lJ . 64 ti .fl . 64 n.fl. 65 ii.o. 65 fl.lJ. 65 ti.fl . 65 n.fl. 66 ii.o. 66 

NTU 
100 

90 
80 
70 
60 
50 

40 
30 

20 
10 

0 

12.9 

Turbidity 

88.3 

20.6 

1.15 

54.3 

3.61 5.36 2.17 1.61 2.44 0.31 

ii.fl. 63 ii.v. 63 o.v. 63 1! .fl. 63 ii.fl . 64 ii.v. 64 n.v. 64 1! .fl. 64 ii.fl. 65 ii.v. 65 n.v. 65 1!.fl. 65 ii.fl. 66 ii.v. 66 

60 mg/L 

55 

50 

45 

40 
35 

30 

25 

20 
15 

10 

5 

0 

Total Su-spended Solids 

45.S 

ii .!'l. 63 ii.v. 63 fl .lJ. 63 ti.fl. 63 ii.fl. 64 ii.o. 64 fl.lJ. 64 ti.fl. 64 ii.fl. 65 ii.o. 65 fl.lJ. 65 ti .fl . 65 n.fl. 66 ii.o. 66 
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4,000 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

mg/L 

2,730 
,..... 

. 

-
I 

2,770 
2,470 ,...... 2,525 

- 2,180 ,...... 

-

I I 

u11in 111ilB~11;iiu<iull1ii'ulf111u1 41ff11 

Total Dissolved Solids 

2,705 2,810 
2,585 2,616 2,585 ,...... 

2,355 2,415 ,...... ,...... - ,...... 
,...... ,...... 

580 645 

n n 
I I 

ii.fl. 63 ii.ti. 63 fl.ti. 63 11.fl. 63 ii.fl. 64 ii.ti. 64 fl.ti. 64 Ii.fl. 64 ii.fl. 65 ii.ti. 65 fl.ti. 65 Ii.fl. 65 ii.fl. 66 ii.ti. 66 

mg/LCa:CO3 

2,000 

1,800 

1,600 

1,400 

f,200 

1,000 

800 

600 

400 

200 

0 

Total Hardness 

1,400 1,340 

ii.fl. 63 ii.tJ. 63 11.11. 63 !I.fl. 63 ii.fl. 64 ii.11. 64 n.11. 64 !I.fl. 64 ii.fl. 65 ii.11. 65 n.11. 65 !I.fl. 65 ii.fl. 66 ii.fl. 66 

mg/LSO~ 
3,000 

2,700 

2,400 

2,100 

),800 

1,500 

1,200 

900 

600 

300 

0 

2,389 2,433 

2,735 
2,574 2,516 

2,228 

Sulfate 

2,214 

l,555 
1,372 1,375 1,416 

1,080 

393 
214 

ii.fl. 6J ii.II. 63 ff.fl . 63 !I.ff. 63 ii.ff. 64 ii.fl. 64 n.fl. 64 !I.fl. 64 ii.fl. 65 ii.II. 65 n.fl. 65 !I.fl. 65 ii.fl. 66 ii.II. 66 

_,..: I 

lU'tl 3-5 (g)i>) 
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5 
mg/L Fe Total Iron 

4 

3 
2.35 

2 
1.33 

0.107 0.019 0.058 0.156 0.104 0.128 0.104 0.090 0.042 0.185 0.128- <0.005 

0 

il.fl. 63 il.o. 63 n.o. 63 1i.fl. 63 ii.fl. 64 il.o. 64 n.tJ. 64 1i.fl. 64 il.fl. 65 il.u. 65 n.u. 65 1i.fl. 65 ii.fl. 66 il.u. 66 

mg/LPb 

0.10 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

Lead 

si,,i,.911.1 :>o.os mg/L 

0,03 

0.02 

0,01 

0.00 

<0.005 0.005 <0.005 <0.00S <0,005 <0.005 <0.005 0.006 <0.005 0.005 <0.005 <0.005 0.006 <0.00S 

ii.fl. 63 ii.fl. 63 n.o. 63 Ii.fl. 63 ii.fl . 64 il.11. 64 n.fl. 64 Ii.fl. 64 ii.11. 65 ii.11 . 6s n.11. 6S Ii.fl . 6s ii.fl . 66 ii.11. 66 

mg/LCd 
0.010 

0.009 

0.008 

0.007 

0.006 

Cadmium 

si1,i151u :>o.oos mg/L 

0.005 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.004 

0.003 

0.002 

0.001 

0.000 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0,001 <0.001 <0,001 <0.001 <0.001 <0.001 

0.005 

<0.001 

ii.fl. 63 ii.ti. 63 n.v·. 63 1i.fl. 63 ii.fl. 64 il.tJ. 64 n.tJ. 64 ii'.fl. 64 ii.fl. 65 ii.u. 65 n.tJ. 65 ii'.fl. 65 ii.fl. 66 il.u. 66 

' ti .. ' a n 3-s (~a) 
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mg/L As 
0.016 

0.014 

0.012 

0.010 

0.008 

0.006 

0.004 

0.002 

0.000 

<0.001 <0.001 <0.001 

Arsenic 

0,006 

0.0020 
<0.001 <0.001 <0.001 <0,001 <0.001 <0.001 <0.001 

ii.fl, 63 ii.!J, 63 fl.!J. 63 I.fl. 63 ii.fl. 64 ii.ti. 64 fl.!J . 64 11.-fl. 64 ii.fl. 6S ii.ti. 6S fl.!J. 6S I.fl .. 65 ii.fl. 66 ii.!J. 66 

mg/L Zn 
8 

7 

6 

Zinc 

ii1,1151u :>s.o mg/L 

5 --------------------------------------------------------- --------------- --- -· 

4 

3 

2 

0.006 0.008 0,009 0.022 0.006 0.003 0.010 0.008 0.006 0.00_5 0.029 0.011 0.016 0.007 

0 I I I I . 
ii.fl. 63 ii.ti. 63 11.v. 63 ti.fl. 63 ii.fl. 64 ii.v. 64 11.v. 64 ti.fl. 64 ii.fl. 6S ii.v. 65 11.v. 65 ti.fl. 6S ii.fl. 66 ii.v. 66 

rog/L Mn ,nmpu :>5.0 mg/L Manganese 

5 ------ ----------------- --------------------- --- ---------------------------- · 

4 -

3 

2 

1 
<0.2S 

<0.02S <0.025 <0.025 <0.02S <0.25 <0.025 <0.025 <0.025 <0.025 <0.02S <0.02S <0.02S 0.004 

0 
r, . . . 

ii.fl. 63 ii.v. 63 fl.!J. 63 ti.fl. 63 ii.fl. 64 ii.!J. 64 fl.!J. 64 ti.fl. 64 ii.fl. 6S il.!J. 65 fl.!J . 65 ti.fl. 6S ii.fl. 66 ii.!J. 66 
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' t=l 

fllrlNU1t1fl 1 



mu 1 ·H.:i1'Uel('1'11wrr~JJ 
..,j .. 

O'Ut.l'\"i".i:J'l1l.JVI o L'tll'l'l1'!HYl1 

ITTm A" 
ni.:iLYl'filJ~1\Jm moes:'.oo 

4W Vq,, 1' a., I O ~ .. , ✓ 

L 'W'W n11l.lf'111~1illi1()'.)'J V!1'1'11'Ut'f1'U'11M1 '\.I~ fltl'U'1:f'1LL111'UY1 

l·Mn .:i Pi1'lJ0('U'VltiL u vu/~ m.11!:.VL '\J~ tit.ILL tl~'1'4 fl'1'1fl'3' Lb~~'l.lU\il'11".il.J"Wmei-!l~u~tlflu1i n111 LFl".i1~imn'llt1 

~N1'W'Yl leit> v,iq~mfll.J l!:lcttim 

~{l~~-.:!3.J1~1fJ Le.Jn'1T1mJtJ'Yl1!:J'Vl'W.:l~e.JfovlmJ1~t\JVl:JL\Jtl'U~~NtJ~\J1ifYl11LFl".i1t~ltln'l.l'U 
S,I lJ l O Q./ V < 0 t 

'l-11.:l'\1'U'11'U'11nlil 'U~ i'ltltJ'llmL~'U'Yl '11'\.JTU © Ue-l'U 

~m.J'Vl'W.:l~tlVhh.:io{l ~1.:J~'U~1'U'11~\il 'I.JS Fltl'Uiem111\JV1 'll€l\1ltl€l1f!"1'W-!!~€lf'\.l:fftJ'Vl~LU!:J\J 
' '\i ., 

Vltl<l'U{)'U9imi1Lfl'J1tiA'rnn'l.ltJ L~'lJ'Vl:JL'illJ\J 1-l!'Jl'.i.'.m t'IC17'!.J~\;l-:lL'1'lJ~ ml!1/cnltt'.m Cl'U'W\h~'ll7elvif'1 LL'lJ'N~-:li'l1 

L'lJ('l*f11 n1s1LV1't'U1Vt1i.m1 111€lml.lhs1s11uellllt'f1'Vlm1ii Ju 
m:wh:i.:i1tJel('lt'f1'V!n'm.1-,~'1·1-sru1L1.li'111X~1<i'l1\J'11iJ~1n\il i.rn Fl€l'U"tl"1LL\1l'UVI ~€lm1:rv1,!.:i~vi\J · 

.:.., al tJ ~la.JC.."\ ~ ' «II ~ 'LI'~ . \J 

'lJ'W'V1tLU!:J'U'Vl0-:l'U!)'UIJln7".i1Lf'l'l7t'Vll.elf1'!.l'U 11il!:Jl.l€l'1r!'U'.l:Jfl€l\Jli1'1\J -. -
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1 Arsenic 

2 Biochemical Oxygen Demand 

3 Cadmium 

4 Chemical Oxygen Demand 

5 Color 

6 Copper 

7 Cyanide 

8 Formaldehyde 

9 Free Chlorine 

10 Hexavalent Chromium 

11 Lead 

12 Manganese 

13 Mercury 

14 Nickel 

15 Oil & Grease 

16 pH 

17 

18 

19 

Phenols 

Selenium 

Sulfide 

Temperature 20 

21 

22 

23 

Total Dissolved Solids 

Total Kjeldahl Nitrogen 

Total Suspended Solids 

)'(Y\~J 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodt2J 

5-Day BOD Test, Azide Modification Methodr2J 

Digestion, Direct Air-Acetylene Flame Method21 

Closed Reflux, Titrimetric Method(21 

ADM! Weighted-Ordinate Spectrophotometric 

Methodl21 

Digestion, Direct Air-Acetylene Flame Method121 

Distillation, Colorimetric MethodL21 

Distillation, Colorimetric Methodl1l 

lodometric Method121 

Colorimetric Method(2J 

Digestion, Direct Air-Acetylene Flame Methodl21 

Digestion, Direct Air-Acetylene Flame Methodl21 

Digestion, Cold-Vapor Atomic Absorption 

Spectrometric Methodl2J 

Digestion, Direct Air-Acetylene Flame Method21 

1) Liquid-Liquid, Partition-Gravimetric Method21 

2) Soxhlet Extraction Method12J 

Electrometric methodt2J 

Distillation, Direct Photometric Method21 

Digestion, Hydride Generation/Atomic Absorption 

Spectrometric Methodl2J 

1) lodometric Methodl21 

2) Methylene Blue Methodl2J 

Laboratory and Field Methodst2J 

Dried at 180 °ct2J 

Macro-Kjeldahl Method121 

Dried at 103-105 °ct21 

('U'1.'l~n11.\r;;iu Q°~·rn11Z\1l"> 
~'l\llfJ011flqmJ1911J'lv'iiln111111N~ 

~,tin 24 Trivalent Chromium ... 



0 OJ ~ 
~1'j:i.Jfl~'t; "'"'"' d 

fl1~U'VI 1B'Ufl'i1t'VI 

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

Colorimetric Method; Calculation12l 

25 Zinc Digestion, Direct Air-Acetylene Flame Method[zJ 

., "' 
bt10fl1'.Ul1:UH 

1. ~:w1fll.l1P!1m'i:i.J~-!!Lb1~l;1e)mL1'1.:!U';i~b'\fll211'VlcJ. f'iiiei~bfl'a1::~'11LilfJ . 'Wl.l~flf-:i~ 4. f)<,j.:JLYl'Vl"1: 
~ ' 

L1el'WLbfl1n1'S~m{ 2547 

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

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

<u1-:1~m'Y~11 Qv'!-si11ri1~> 

~~l~lfl'tl~ ..... ~~ 



' I::! 

fllrlNU1flrl 2 



CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

-

Mining Environment Consultant Co., Ltd . ... .,..1.,: ~'1 t, 6' .,.. 6'o.,_ 
tJ "'iitfl 3J 'M,'1 L el 'M, L'l "'iel 'Mi L3J 'M, fl fl el 'Mi'lf ,HL fl'Mi<Jl ~1 fl 61 
22/35 '!foun1~L'Ylvm1'1'11 7 u.un 4 (U1\4Wl\4TI'l!1) U.'111~~1~:inn L'llfll.rnn:il n1~L'Ylv-lll~1\4fl1 10240 

1miv,i,i' 0-2187-0908, 081-6573909 1mff11 0-2187-0908 

ANALYSIS REPORT 

,:::i. .... A 1A - O A Q,,; 0 CL; 

unt't'l L'V\:IJEl-3LL'lt.ltJSJ!:IJ1,1,1ff\W-l91!'1,1,1 ,nm, 
0 I O ... (L.,, - .. 

muarn't'l a-i a1 L11 EJ'VI 1-1,a-im ,i-iV11~1,1,mR1'l'lfl • 
A ~ A o! 

UH1n4'll1-3Lf11Ehl'lh'I 

TEST NO. 

REPORT DATE 

Lab-AB 008/2566 

March 23, 2023 

March 13-14, 2023 

March 20, 2023 

SAMPLING METHOD US. EPA.40 CFR 50 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Parameter Unit Method of Analysis Resulr' Standan:111 

~Ut'l::tHl'1113J (TSP) mg/m3 High-Volume Air 0.231 

24 Hours Average Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon, 

TECHNICIAN MANAGER 

0.330 



Mining Environment Consultant Co., Ltd. 
""'Q.,,1_,: c:.'loJ IJ tf Q.,, tfo Q.,, 

1.J "iti-YI 3J "" L el" l."l "i el" L3J wn fl el \-L61f iUL YI \-LG'I ,:n n ~ 
22/35 'l!oun-i~Lr1v·m1'fl1 7 LLun 4 (U7\4ff'l\4TI'l!7) LL'll1~'1T11ii1n L'llfll.mn:il n-i~L'YJ'l'jiJ'l'l7\4fl1 10240 

tmti''l'j-rf 0-2187-0908, 081 -6573909 hmm 0-2187-0908 

ANALYSIS REPORT 

Q. .... d IA 0.,, 0 - .... 0 &.,, 

U7'.lf't1 L'Vl3JEJ'1LL7tJU'D'3JU1«uv-i~,.n ,nnil 
0 I O Q,., .... Q.,I ' 

mut-i'Yl'1't1El'1 El1 L11El~1,1,EJ.,jlJ1 ,l.,1~1il1-l.fl7«177fl • 

TEST NO. 

REPORT DATE 

Lab-AB 009/2566 

March 23, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

u1L1rn'li'1.,1 h'1'1im.1 

March 13-14, 2023 

March 20, 2023 

SAMPLING METHOD US. EPA.40 CFR 50 

-
Parameter Unit 

q'U.t-1::1J1J,l'rn.J (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resulr' Standard11 

High-Volume Air 0.198 0.330 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

JJJC, ~ ·,(., 

' 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
""'""'1..,: G::"f "'6' .._. 6'oa., 

'U"i~'YI 3J'M,'1 Lil'Mi L'l"iel'MIL3J'Mi'YI A el'Mi8li'iUL 'Yl'MIGI \l1 nGt 
22/35 'l!oun-t~mvm1'111 7 u.un 4 (u1-.un-u.n'l11) U.'IJ1~'111'1'UJ1n l'IJflU1~n:il n1~mv,i11~1-u.fl1 10240 

hmi'v,iff 0-2181-0008, 081-6573000 1mff1, 0-2181-0008 

ANALYSIS REPORT 

Q - d IA - 0 - - 0 Q,; 

lJ1~'YI L'V\3.Jeh1LL1t.JlJ'lUJ'U1ff'U~91Jtl.1 ,11m1 
0 I O Q,; - .... ' 

mlJfl'Yl'll'YIO'll 01L110'1-'\'UO'lllJ1 ,l'll'V\1"'Umff111fl • 

TEST NO. 

REPORT DATE 

Lab-AB 010/2566 

March 23, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

March 13-14, 2023 

March 20, 2023 

SAMPLING METHOD US. EPA.40 CFR 50 

-

Parameter Unit 

~'\.rn::mi-.11111 (fSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result2' Standard11 

High-Volume Air 0.224 0.330 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd . 
... ..,.1..,: G:t\f '-' tf ...- t{o...-

tJ "iltYI 3J "" Le)" L'J,. el" L 3J "YI fl el" '1j ~ LL YI" UI ,n n (;I 
22/35 'll!llJn;~Ll'IVm;~n 7 UIJn 4 (U1\Ul'1UT1'1!1) U'!J1~'1i-m111n L'!J9ll.J1~n:il n1~LYl'r'UJ'll1Ufl1 10240 

'tmi~,i' 0-2187-0908, 081-6513909 'tmft'l1 0-2151-0908 

ANALYSIS REPORT 

TEST NO. 

REPORT DATE 

Lab-W 011 /2566 

March 30, 2023 

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 

11. Zinc 

12. Manganese 

0 I O ... ... ... t" 
m'IJGl'Yhl'Yleh1 el1L11el'V\'l,l,e).,'J'IJ1 ,h'l'V\1fl'l,l,mff111fl • 
ii11uf1GleJ,Hfit.Ju1ni'V13J.i'Vlim"ll.i~ 3 
March 21, 2023 

March 22 - 27, 2023 

Grab 

• 
SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 7.8 

NTU Nephelometric 2.34 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,720 

mg/L CaCO3 EDTA 1,280 

mg/L SO4 Turbidimetric 1,565 

mg/L Fe Phenanthroline 0.066 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.013 

mg/L Mn Persulfate <0.025 

March 14, 2023 

09:00 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-

-
-

-
-

S).05 

S).005 

S).01 

:S1 .0 

:S1.0 

Remark: 11 m<il1J1U~mfl1Y.n,i1~1~u (1.h::L11'Ylvl 3) 1.h::mf'lfltu.::m11Jm1~"LL1'ilimrnV:"'111~ o.uu~ 8 ~.fl. 2537 

21 i1m.J~u1im11.J7~'Yl Lou111EJUL1iwn LLEJUi LL~1.Jtl11'iltl~ 'ii1fl'il L~"JJ'Yl::LU!.JU 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 

Cl 



Mining Environment Consultant Co., Ltd. 
"""-' 1.,: ~ "1 !IJ tf a.; tfo "-' 

1J i-'.tl-n 3J "" L el \.I, n,. el \.I, L3J \.I, 't1 ~ el \.I,~ ,HL fl \.l,(A ';)1 n ~ 
22/35 ,ioun1~Lt1Vm7'111 7 uun 4 (u11un'\.ITI,n) u'!l1~~1"111nn L'!lt11mn:i1 n;~LflVOJ'll1'\.lm 10240 

1ml'IYi'li' 0-2187-0908, 081-6573909 1min1 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 

11. Zinc 

12. Manganese 

ANALYSIS REPORT 

A Q,,I d. tA -., o A ._,. o ._,. 

1J11f'Yl L'l·UHhHL1tJ1J"]ji.J\l,1ff\l.YmJ\l.1 ,nm, 
0 IO .............. 

mu~ 'Yh1'Yl e.h'I el1 LfHl 'VI \lo Eh'l 1J1 ,h'l'VI 1 ~ \l,fl"i'ff177t1 • 
ii1L\lot1~el'1LiitJ\l.Lni'Vli.i~'Vlim'll~Yi 5 • 

TEST NO. 

REPORT DATE 

March 21, 2023 

March 22 - 27, 2023 

Grab 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING CONDITION 

Unit Method of Analysis Result21 

- Electrometric 8.0 

NTU Nephelometric 2.44 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,705 

mg/L CaCO3 EDTA 1,240 

mg/L SO4 Turbidimetric 1,375 

mg/L Fe Phenanthroline 0.128 

mg/L Pb AA-Direct 0.006 

mg/L Cd AA-Direct 0.005 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.016 

mg/L Mn Persutfate <0.025 

Lab-W 012/2566 

March 30, 2023 

March 14, 2023 

9:30 A.M. 

Clear 

Standard11 

5.0-9.0 

-
-

-

-

-
-

3).05 

3).005 

3).01 

:::;1 .0 

'.S1 .0 

Remark: 11 :U1'il1_!1'4~mm'r1ni'1~1~u (1.h::Ln't'lfl 3) 1h::mflt1m::m1:um,;,1Ln'ilim..1LLV:'1'll1~ o.tliJtl 8 Vi.fl. 2537 

21 ia,11.l~u1im1 u1~Y1 Lou11,auL~i.l.fl LLBi.l.~ LL~ua,1'ilt1~ ,11n'il rn,itmiitJ¼ 1-029 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



22/35 'l!lltm1~mvm1'111 7 LLUn 4 (U1\4ITT\4TI1'1) LL'll1~~1~i.nn L'llflU1~n:il n1~L'YIVil.l~1\4m 10240 

l miVi,i' 0-2181-0008, 081-es13000 1mlf11 0-2181-0008 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTIC-AL DATE 

-
Parameter 

~'1-U'l::EJ!J.J713J (TSP) 

24 Hours Average 

ANALYSIS REPORT 

A.... A 1A Q.,, o A ca., o .... 

'IJ7l!t'Yl L.',UJEl~LL71'.J'IJ'JUJ'l,rnnt't'l~~1 ,nn.i 
• ' 0 ... .... ... ' 

~11JGl'Yl~'YlEI~ El1L11El'V\~El'1-1J1 ,J~'V\1il~fl7R177fl • 
A ""' A· ~ 

U7L1nl.°1J1,'1Lf17thl'Jl-.1 

TEST NO. 

RE.PORT DATE 

Lab-AB 036/2566 

June 15, 2023 

June 7-8, 2023 

June 14, 2023 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit 

mg/m3 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Resuit21 Standarcl11 

High~Volume Air 0.194 0.330 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TE:CHNICIAN MANAGER 

d 



Mining Environment Consultant Co., Ltd . 
.._,._.1.,: c..''J g., e' ,._. e'o,._. 

'U1ltYI 3J\.b'1 Lel\.bL'J1el\.bL3J\.bYI ~el\.b6lfiHLYl\.bGl 'inn~ 
22/35 'l!!ltm1~L'YlVm~"Y11 7 uun 4 (U1'LIA'l'LITI'l!1) U'IJ1~~111mn L'IJ9ltn~n:i] n1~m¥n.1111'Llfl1 10240 

'tmi'>'l,i' 0-2187-0908, 081-6573909 Lmlfl'l 0-2187-0908 

ANALYSIS REPORT 
TEST NO. 

REPORT DATE 

Lab-AB 037 /2566 

June 15, 2023 

CUSTOMER NAME 

ADDRESS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

1J7L 1 ru,,i1-31 wrlmJ 

June 7-8, 2023 

June 14, 2023 

SAMPLING METHOD US. EPA.40 CFR 50 

-

Parameter Unit 

~~~::!l!l-3713.J (TSP) mg/m3 

24 Hours Average 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result21 Standard11 

High-Volume Air 0.209 0.330 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon , «: 
1 

f .,_/ 
TECHNICIAN MANAGER ._: 1 ~ 



22135 'l!Oun1~mYin;'l'n 7 uun 4 (u11un"1-111'!!1) u'IJ1~~1"11.nn L'llfllJ1~n:il n1~mYiaJ"l1"1-1m 10240 

h1,iYi,i' 0-2181-0908, 081-6573909 1min, 0-2181-0905 

CUSTOMER NAME 

AOORE'SS 

SAMPLING POINT 

SAMPLING DATE 

ANALYTICAL DATE 

. 

Parameter 

~'\.rn::!J!J'17111 (TSP) 

24 Hours Average 

ANALYSIS REPORT 

A .... ,d tA Q,,, O A 111.,, O Q,,, 

Ll71Y'Yl L'Vl3JEl,'.JLL7EJLl•lUJ'l,rnn4~~1,l,1 ,nn~ 
0 I O 0.,, Q,,, Q,,, .. 

m1rnm'Y1El,'.1 El1Llltl'V\'l,l,E),'.jlJ1 ,J,'.!'V\1~'1,1,fl7«177fl • 

TEST NO. 

REPORT DATE 

Lab-AB 038/2566 

June 15, 2023 

1J7L1t\4'lh1 h.Jci!JtJU-'l 

June 7,8, 2023 

June 14, 2023 

SAMPLING METHOD US. EPA.40 CFR 50 

Unit 

mg/m3 

SAMPLING BY Mining Environment 

Consultant Co.,Ltd 

Method of Analysis Result2' Standard1
' 

HighNolume Air 0.224 0.330 

Sampler/Gravimetric 

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

In General Atmosphere. 

21 Analyzed Sample by Blue Consultant Limited Partnership 1-241 

Chomparechate Chantaveboon 

TECHNICIAN MANAGER 



Mining Environment Consultant Co., Ltd. 
ui-i;YI 13J,'1 Li't,l,1'nel't,l,Laj''t,l,fl flel't,l,,T~LLYl't,l,(;l ;J1f1!il 
22/35 'l!!ltm1~mvm7-n1 7 u.un 4 (U1\Ul'1\4TI'lf1 ) u.'IJ1~\i'1~1.nn l'llfl1J1~n:il n1~L'Yl','j1J~1um 10240 

lmfi','j,i' 0--2181-0908, 081 -e573909 1mff1-i- 0-2181-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL DATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

z. Tur1:5idity 

3. Suspended Solids 

4. Total Dissolved Solids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

11. Zinc 

12. Manganese 

ANALYSIS REPORT 

O I O W .... Q.,, ~ 

~1l.lao/}'1Y1£1--1 £11 Lflf.l,.,\l.£1'1tn ,1--1,-,1~\l.mtnrrn 

1i1L\l.fla£1--1LritJ\l.Lni,-,3..1~,-,im'll~~ 3 • 

TEST NO. 

REPORT DATE 

June 16, 2023 

June 14 - 21, 2023 

Grab 

SAMPLING DATE 

SAMPllN.G flME 

SAMPL1N·G CONDrTfON 

Unit Method of Analysis Result" 

- Electrometric 7.8 

NTU Nephelometric 0.53 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,795-

mg/L CaCO3 EDTA 1,240 

mg/L SO4 Turbidimetric 1,145 

mg/L Fe Phenanthroline 0.019 

mg/L Pb AA-Direct <0.005 

mg/L Cd AA-Dlrect <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.003 

mg/L Mn Persulfate 0.004 

Lab-W 027/2566 

June 28; 2023 

June 8, 2023 

09:30 A.M. 

Clear 

Standard1
' 

5.0-9.0 

-
-
-

-
-

-

:;0.05 

$0.005 

S).01 

:'.S1.0 

~1.0 

1/ • ;' ,_. "" • I ,.I • I ,.: ., ' ,... .., --' 
Remark: 3J1'i17j1\4~{U,111'1'h~1~1'i1'U, (JJ7::L11YIYI 3) JJ7::n1flfl{U.::n773Jn17~'1LL1'illil!l3JLL\H'Jl1'il 0.1J1J.YI 8 Yi.fl. 2537 

21 io,:,tl~u1im1 1J1~YI Lo-u.l11m.uij-u,yf LLEl'U.i LLlil1J!l71'i1!)~ ,i1n1t1 Llil'lJYl::LUtJ'U. 1-029 

Chomparechate Chantaveboon 

f.ECHNICIAN MANAGER-



Mining Environment Consultant Co., Ltd. 
tJ i-,;'n laJ ii" La'" 1 T'H)" L3JWn ~ el ,..,,r ft LL 'Yl'M>i '11 n lil 
22/35 '!f!lun1~L'Yl~n1'Yl1 7 u.vn 4 (U1'4ff1'4TI'lf1) u.'111~~1'1'1111n l'llflU1~n:tl n1~L'Yl~1Jl'l1'4m 10240 

1mfi'~,f 0-2187-0908, 081-s573909 1mff11 0-2187-0908 

CUSTOMER NAME 

ADDRESS 

SAMPLING SOURCE 

RECEIVED DATE 

ANALYTICAL OATE 

SAMPLING METHOD 

Item Parameter 

1. pH 

2. Turbid ity 

3. Suspended Solids 

4. Total Dissolved S-olids 

5. Total Hardness 

6. Sulfate 

7. Total Iron 

8. Lead 

9. Cadmium 

10. Arsenic 

11 . Zinc 

12. Manganese 

ANALYSIS REPORT 

0 I O _., Cl,; Cl,; ' 

~1lHl'Yh'l'Ylth'l el1L!H)~\Ul'11J1 '1'1~191'U.t'l'rn111'1 • 
ii'1'l-u.t1,u1-1L-nuu'lni~ll91~im'll91~ 5 • 

TEST NO. 

REPORT DATE 

June 16, 2023 

June 14 - 21, 2023 

Grab 

SAMPLING DATE 

SAMPliNG ftME 

SAMPL1N·G CONDITION 

Unit Method of Analysis Resulr' 

- Electromefric 7.9 

NTU Nephelometnc 0.31 

mg/L Dried at 103-105 ° C <5.0 

mg/L Dried at 103-105 ° C 2,810 

mg/L CaCO3 EDTA 1,260 

mg/L SO4 Turbidimetric 1,416 

mg/L.Fe Phenanthroline <0.005 

mg/l fib AA-Direct <0.005 

mg/L Cd AA-Direct <0.001 

mg/L As AA-Hydride <0.001 

mg/L Zn AA-Direct 0.007 

mg/L Mn F>ersulfate 0.004 

Lab-W 028/2566 

June 28, 2023 

June 8, 2023 

9:00 A.M. 

Clear 

Standard" 

5.0-9.0 

-

-

-

-
-
-

S).05 

$0.005 

S).01 

~1.0 

~1.0 

1/ _; A A ti ,,j ti • ... I - ._. ..I Remark; i.111il1!1Ufltl4111'V-l .. 1~1~U ( 1.:;Lt1'r1'r1 3) 1::mf'lflm::mi-i.1nTH~.JLL1~~Eli.JLLV..J'l!1~ lil1JU'Y1 8 'V-1 ,"1 , 2-537 

21 iEJ.Jtl~u1im11J7~'r1 L~U111"EJUL3JU"1 LLEJU~ LL~1JEJ1"1~EJ~ ~111~ L~'ll'Y1::LU!JU 1-029 

Chomparechate Chantavebeon 

TECHNICIAN MANAGER 
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'-

,.... ______ MINiNG ENVIRONMENT CONSULTANT f.Q LTD ., .. . 
... 

i.nA~jl'Uf.!&tl 1Yts1mt1 iuuntnmff l0ai'l 1t.l 

- ·-I 
, 4 ~lJN· 

ftlliWJ 8 -nbN ftlliWI 24 -nbw I C 4 

ftlH2M l ii* flllm!O ! TI fl1lt2il0 1 IR8M al'.iJli:lffll 
~11m1,-:11l~ mg/m; ppm ~m; ppm mwml ppm µg/ml ppm mg/m3 ppm 

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

! 
Infrared Detection 

·I Nttroge.n Dioxide (NOl) 0.32 0.17 - - . Chemiluminescence - - - - -
Sulfur Dioxide (SO

2
) 0.78 0.36' . . 0.30 0.12 - - 0.10 0.04 Pararosaniline 

. Tota!Suspended 
I 
1 

Particulates (TSP) . - . - 0.33 - - . 0.10 . Gravimetric-High 

I Volume 

.Paniculare Matter - - I - - 0.12 - - - 0.05 . Gtavimelric-High 
< I Omicrons (PM-10) 

I 
L Volume 

I Ozone (03) 0.20 0.10 1· . . . Chemiluminescence - - - . . . 
I I 
I 

1.5 I Atomic Absozrtion 
l Lcad(Pb) - - I - - - - - . i i I I 

_L_ l 
Spectrometer i I 

.. . . mn : !Js::tnflflW::m'!i'11fl'"'.'!i'ff~U'ltl~811U'H~ri D'U1J;i 24 "'·"· 2547 

fflJltll't19J . .. fi,1~at11:r'U1flcur1 

: ' 9/ !JI (;:I o .d QI c- d 

tl1fl1llJL'UlJ'UlJ'U'6.:Jffl'l1fl1l-r:l&Ul'lfl11lJfl'W l lJ1'ltl1fl1tl' tJiij11'.}1J 25 '6.:Jfl1L'l1aL•lWff 

.._,1-.:.u 



I 

I 

1. 

2. 

3. 

4. 

7 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

:z I. 

22. 

MINING ENVIRONMENT CONSULTANT CO.,L TD. 

ii flauua:nr (Colour, Odour 

and Taste) 

tllll'H'Jii (T~mpcrature) .. . 
fl11Ul1Jllfllftllll:~n~ 

vvnimJa:ino (D0)31 

iilllfl (BOD) 

11ut1-iii1omju 1flihfof ri~'HJJfl 

(Tol.31 Col!fonn Bacteria) 

uut1-ri11omj1Jilt1ea 1fliil'laf u 

(Fecal Ccliform Bacteria) 

1u111111'1 (NO1) iuw.ha 

i'U 1flstDV. 

1161.J huiiou (NH,)1mni10 

1u iflllilll 

Yluaa (Phenols) 

l1tHilfl~ (Cu) 

umoa (Ni) 

111m11ihr (Mn) 

?r'~m:ii (Zn) 

llflflliiOJJ (Cd) 

(Cr Hcxavalcnt) 

fl::01 (Pb) 

tJ-rn-ni.'l'HUfl (Total Hg) 

?fll'H~ (As) 

1"101'hJ~ (Cyanide) 

nuirufltnl'fi'~ii (Radioactivity) 

- ti1i'~tt11e1nh 

-flll~ffl1Jfll 
. ., •· .. " - .... 

n'1l'illff91ll'l'rll?l::ffil1TUftY11J . 
ft<'l6lin'i~1111t1 (Total 

·Organochlorine Pesticides) 

. . . 
in~lf1'4flatll1ft1l11uUHii~u1N1~u 

f\lTIU 

P20 

P80 

P80 

P80 

I 

· mhu 

0 

C 

JJflA'I. 

10011?1. 

un1a. 

11Jfllft61l?l/ft. 

Ufllil. 

1i 

1i 

11 

11 

I 

I! 

I 

1i 

1i 

11 

·11 

11 

1i 

1i 

11 

1i 

1i 

1i 

1nw<nn111ll5ti~~,, ,ium11iniul 1::uin 

flWlmnium1n111i,h::lrnru 11 

2 

.S.0-9.0 

~6.0 

:n.s 

3 

5.0-9.0 

~4.0 

::n.o 
'> 5,000 '> 20.000 

5.0 

0.5 

0 .005 

0 .1 

0 .1 

l.O 

1.0 

-0.005 • 

0 .0S •• 

0.0S 

0.0S 

0 .002 

0.01 

0.00.5 

0.1 

1.0 

0.05 

:1>4.000 

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.-005 

I 
I 

4 

5.o-9.0 

-(2.0 

:1>4.0 

5.0 

0.5 

0 .005 

0 .1 

0.1 

1.0 

1.0 

0.005 • 

0.05 •• 

0.05 

O,OS 

0.002 

0.01 

0.005 

0 .1 

1.0 

0.005 

5 



I 

QlRlJ 

23. 

24. 

25. 

26. 

27. 

28. 

MINING ENVIRONMENT CONSULTANT CO.,L l'D. 

.. .. 
•~ 1•AAI t 

111mf11UJWlllffU1 '\lUffil•nmnR'\l (A8} 

U\D11tn1ffllAt•Y t111.in111niuJ1:::u,ffi2a&ll11nlt 

I 
fllMftl1lf1'1:::ltmf 11 

lllnl~ . 
mna f1Wlll1IJ1

21 -- il1:::Ul1l I ffllfl il1=u111 1'1:::11111 tl1:111n '11:UITI 

I 2 ' ! ◄ s 
flftn(ODT) 'wltmnutn. ' 1.0 1.0 1.0 -
UL6'J;'l'Uf\6al'h (Aipha-BHC) " 11 0.02 0.02 0.02 

iiaf\lw (Dieldrin) .. 11 0.1 0.1 0.1 

6rlfli\l {Aldrin) ~ Ti 0.1 0.1 0.1 

L11tl,i1t1at>!ua::un.lt11t1aa .. 11 0.2 0.2 0.2 

ih.ltin iivt (Hcptachlor 

&.Hcptachlor cpoxidc) 

LtlUM;ll (Endrin) " 11 'Wtr11111 at1n1wu ,~ .. ,u~n11 

I fll'lil'l'.CU~fl1mifl 

ii1n : 1h::tnffflw::m·nmuri.:i:mufa11ul-i.:i-n~ utit1ti g (YC.ff. 2537) etJnfl11Jfl"l1Ulul'l1::11~~ri~1n11J . ' ,, ' ,, 
11a::it1\llfJWm"Nii.:iu'lt",i:te:uu~~·ir1fi Yur. 2535 11a.:i n111u1tlJ1fllJ1Uf1Wt11l'llh1umui-nl1iht1u 

~'nl!"Ni-unyn,i111"4nJfll11 QU1JiJ,::mmT1ltl 1th1 111 flm~~ 16~ M'lU~ 24 fllJfl1~'Wll 2537 

11i11ts,11(;} : 1 / m1uli.:itl,::111Y1U'l•Hi-nf ,fl,iiu 

-
-
-

-

-

1.h ::urn ii 1 'Mu ti mn, ~J,~ fl oun"t1il1iium11fl 11111 n11"1rffll AOU '1ff'i 1nJ,if ~11t1rni m-, U'}flth::un1 

m,::ffllJl'Hldh,,h:: 1aw,~t) 

I) m,f!tllflflm.,::u'ilm, 1flt1AtHFi1um,~11;°e 11l'lfl111tlnfitit>u 
... ,, - ..: --- ., ~ 2) fl1'S,SOlOl'IU~9l111l!'SllJ,rJfl'\18 ·Hf./11J'lnfl'S::ft1Jl'IUJl'U 

.. _. .. ,, . : 
3) Ol'S8'4'Sflll'S::lJ1JU'1ffU,iO~U'IHl./l'Ul 

1h:111Y1i1 2 Muri lll'tft./lJ1~l~foti1l.:i,1nn'llfl'l"S1Jlll./11.h::111't1 ua::trll.Jl'S(U~u,J,:: luw,.;;6 

I) mnitl'tnt1un::uilllfl lt1ale.:i~1umnl1'ie hflfll1JU~rit>uua::Fi,um::m1.1m, 

,Jf mJ1 .:itJuunl'IJ,-rf, ltltieu 
., ,., ,: 

2) fll'l'6\i'l'fl11t'l'fl1U1 

3) n,,ih::l•.:i . " 
4) flll"l1Vtl1llfl::nwnmll, 

1h:mt1'13 Mun m-ni.:iJ,~l~'fmf ,l,mnnQm'S1J1J1./llh::uit1 ua::ff11J1'l'Olnu1.h:: lvw,~e 
I) m,~t.llmma::1Ji1flfl 1Aot\'t>.:i,hunwu,,4u ht1f111Jl.lminuum1::fl11.rn1::u"Nml 

1.H't.11.!1 ./lflWlll'IJ,,t, l1Meu 

2) fl1'1f1llfll 



MINING ENVIRONMENT CONSULTANT CO.,L TD. 

1.h::urnii 4 i~uri 1111a4'11~i~i',.nf ,i~1mn1m,1Jm:nh::lfi'YI ua::immali'hnh:: 1o-nl'L~fl 

1) m1~1ilmma::unt1fl lflvPi't'l-uiiumnh1.-io l,t1RU1Unftrii>uua::foi1i.m$::\J'lunu 
,, . 

,Ji'tnJl ,flUUl'll'IU1i1 i,Meu 

2} nll~9lrf1l1nlllJ 

,h::un1Yl 5 iillfi Ul1a,nl1iii~i'm.f,;f4.1nn,n,nn.:mJr.:IJllt llrl::rf11111'fll~,.b:: ltiwt~E) 

fl1 HI lJU lfl 1l 

2/ fl1l1URfl11JlfllJ1U1Ul'l1::L\.llll1a4tl1,J,::ui,i~ 2 - 4 \'l111fuu1ufol1,h::wn~ 11'1fdh,it19111J 

lil'HJ'Jl;; 11n::1111l'i4l111h::un1~ 5 iufl1l1Uflfl1 

3/ ti, DO ii1umw.,f111,i111u~lt'{fl 

1i lUUili1'1ll1!l:ilJ,r")fl 

li' f!tl11'UJii,ie4,l1'il::~tl4 ilif!4n'll~tlll11Jiifl11Jnlll'VlfllflU 3 fHffll'!Ji'IL;<m 

• tl1itiif1111Jfll::~1~luitJ,ie~ CaC:O, iiiLnuni1 ioo ih,anf.1JfiOflfll 
•• J1ilijfl111J:l1'::.t1.;iu1\J,io4 CaCO

3 
lf1'U011 100 li?1at1i'1Jfttiftfll 

C El4ff1t'ffl1;tlt':' 

P20 t11l,Jn{1ci:t.1 'l ,in~ 20 ,i1nnmhu-:11tfl"lao:i~.J,J~11uA~1rhnJ1'1-n'ilrf01JOUH~enit1~ 

P80 ti 11,Jn{1~ 'l ,in;i 80 illflfl1lti1U'ltllfl'l()014'11i4l111flii1~1J1111'l1'1tf6lJOOmienie~ 

1Jt1Jn. fiai;nfori,A, 

ll a. ii fl ltfim 

MPN ,D1J.?{ _1V-u. 11!0 Most Probable Number 



' ~ 
ftlrlNU1flrl 4 

' .i:::I 91 ~ ~ 

!t>flffl'ifll'ifft11J!fltl1Jrl1liJtlflVlt1~6Ut>~!rl'it>~iJt> 
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' ' ,.I .c::t V .c!:t, .c!:f, v .c:., d .c:., 91 
~111-:iu1u1ltlfll11t)flffl1tn11.JtYltl1.Jfl1llJ\)fl~t),:j"\Jt)-:Jtfl1t)-:Jl.Jt>~11'il1Yltlll:::~11'01tfl11:::11fJW.fll'Wff-:Jll1YlllellJ 

1ltlfll11'l'a'Jil'Jvl 

fl l 11'l 11il 'Jvlf.l ill.fl 1V1 tl 1 fll 1'11U 'U 11tl 1 fl 11'1 

- Total Suspended Particulates 

. 
Q ' • fll11'l11il 'Jlfl 11:::'ttf.lill.il l'VIU 1 

I. pH 

2. Total Suspended Solids 

3. Total Dissolved Solids 

4. Sul fate 

5. Total Lron 

6. Lead 

7. Cadmium 

8. Arsenic 

9. Zinc 

I 0. Manganese 

... ... ., 
!fl 16-:J"tll'l11il'Jvl 

dt dt ~ 
'lltllfl16-:J"tl 

- High Volume Air Sampler & Blower 

-No. I, I 

- No. 2, 2 

- No. 3, 3 

- No. 4, 4 

- No. 15, 15 

-No.2 1,21 

4, d A d 
lfl16-:J"tll'l11il1lfl11:::'11 

.;. dt ~ 
'lltllfl1M"6 

- Electronic Balance S/N.14245322 

- pH Meter SIN JC00085 

- Electronic Balance SIN 12285 10730 

- Hot Air Oven SIN 8493 .0613 

- Electronic Balance SIN 1228510730 

- Hot Air Oven SIN 8493.0613 

- Spectrophotometer SIN 752S 12006 

- Spectrophotometer SIN 752S l2006 

- Atomic Absorption Spectrophotometer 

SIN. 8516 

- Atomic Absorption Spectrophotometer 

SIN.8516 

- Atomic Absorption Spectrophotometer 

SIN. 85 16 

- Atomic Absorption Spectrophotometer 

SIN. 85 16 

- Atomic Absorption Spectrophotometer 

SIN. 8516 
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Run # (°~') (m3) (m3') {l'l\in) tmfu}. {in,} 

---··-··-: -- ---------- -- .------ .. --- ------.. ·-:~ ----------- --------- -------~-
1 
2· 
3 
4 
5 

NA 
NA. 
NA 
NA 
1'iA 

NA 
~ 
NA 
~ 
NA 

l.00 
l.00 
1. (),() 
'1. 0'd 
1,(),-0 

1.4:1.10; 
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0 ~8-&.8'0 
fi,$4,5.$ 
0 ,.J,'97'0 .. 

3.2 
6.3 
7~~-
8.7 

i::a _.7 

2.00 
4.0~ 
SdlO 
S •. 5'0:-
8.0:0 

---------------- .----·· - . ----------------~~-- .:•·--- - .. ·.----------------~-- :. -~~ ---· . . · ,- -

Vstd. 

o. ~,-a-oe 
0 .9160 
0 .973B-· 
O·. 9-72.;8 
0 . 96'7$ 

(x axis) 
Q$:td 

0,6-945 
0.9809 
1,09:66 
l. l..5;l2' 
l .• 3·S-Sl 
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2 _.211• 
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2 • . 02255 
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1~00.000 
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Va 

0.!195.'1 
. 0~9.,1.~ 
· · o .9.a~3' 

0.9.8-83 
o.~·$:3o 

(x axis) 
Oa 

0,70$7 
():.~9~$ 
1 .• J,;J;,tl, 
l.to~ 
l.410~ 

. Qa. ~l.~pe f,IJI) .. 
' µi;t~~-p;e fbl = 

eoerf'ic.i~t; (1;,) ,,. 

(y axis} 

0.,8·92:6 
;t.262~ 
l.4;1-13 
1-.-4:802 
i ,. '7Q$2 

l..2'6649 
- Q .• 0,:0.0:.5'.8 
l«OD◊OO. 
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y axis = $QRW [H20 (Pa/7'60-). (2-9-S/'1'.a) 1 

~IONS 

V.st:d • Diff. Vo:\, -[ (P,l:!;-Dif.f: .• Hg) /7601 (Z9$/'.t.~J 
Q~td '"' Vsta/Time l 

va = Diff vo·l [ 0?.a-Diff Hg} /P.aJ 
Qa. = Va/Time 

For subsequent flow ri:!,te calculations: 
. \ 

Qstd = 1/m{ :[SQRT (H20.(Pa/760) {'29-B;/Ta) ),] - b} 
Qa = l/m{ (SQRT H2O(Ta/Pa.} ]- b} 
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AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 
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4.0 -WH-#HH#,l,:H-#H-H-H+IH-#H-H#H+l+IH-#H+++t+I-H+IH-#H+++t+li+fil+l+tttt+Hirt+t,ltttttttttttrtttt 32 

3.5 #f-llHfH-H#HIHfH+t#H+H-IH#Htf#HtttlH#ltttfftttttlrtttlttttttttffiltttttttttttttt111tltttttttt 28 

3.0 24 

I 
20:!. .2 2.5 

! :c i:r 
~ • ,a 

2.0 16 

1.5 -H+HH#f-lfH+l+H-H+l+H-IH#H-H-HHil'ffif-H+H-H+ftl+H-lrf:W;Att+ftl+H-llttttttttffittttttt:tttttttttttt 12 

1.0 #tltftttH+H-IH#ttttttttHtttttttttttH'lffl1Httttfttttttttirttttttt~tffilttttttttfft1t11rftttttttttt 8 

0.5 +H,lfftH-Htttlrl-ttltttttHtttllttttttttttltttltl:t:Mttttttttltt-Htttttttttttttffittttttttttttttt1tttttttt 4 

~O+'-" ....... ~,...... ........ ""+-'-....,.. .................... ~,...... ....... ""+' ................ ......, .......................... _ ...... ____ o 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.8 t.8 2.0 

Flow Rate (m31rnin) 

!--+-Qstd --.-Qa -a-Qstdvs dellaH ! 

• y-axis equations: 
Qstd series: ✓t. H ( _f...!._) ( T std) 

P std Ta 

Qaseries: . .J(aH (Ta/ Pa)) 



C·A·· ·L . . -
·: · ,·, '• -·· · . 

Calibr.atech Co.,Ltd. 
7/:Ul6·'7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pa.~. Nonthaburi 11120 

NS-C-TISI-TIS,170'25 
CAtl~TIQ!il 0'000 Tel.(02) 964-621 1 Fax.(02) 964--5155, e-najl : qalibratecb .. cal@yaboo;eom, calibrarecb.cal@hotmaiLoom 

Certificate No. 

Submitted by 

Equipment 

En¥ir-on-ment 

Elate of Calibration 

Date of Issue : 

Calibra~d by : 

Calibration Method 

Certificate of Calibration 

60-2.00157-1 

Special Lab Envi and Consultant Co., Ltd. 

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthab.uri 11120 

Electronic Balance 

Manufacturer : 

Serial No. 

Capacity: 

AND 

14245322 

210 g 

Model GR· 200 

Resolution : 0.000 I g 

01'1 site calibration was c.arried out at the Laboratory, 

Special Lab Envi and Consultant Co .. Ltd. 

Ambient Temperature 

Relative Humidity 

Air Pressure 

08 May 2017 

18 May 2017 

Akaradath Thippi,chai 

(28 .. 5 to 28.7) 

·46.5 to 49. 7) 

1011.0 

''C 

% 

Page : 1 ofl 

In-house method CAL-M200 I based on UK.AS Publication ref : LAB 14 

Edition 5, JuJy 2015 

Reference Standard Instruments : This certification is traceable to the ln1erna1.ional System of Units 

Standard Weights 

~ 

E26J-E2624 

Cen. N.o 

(02162446 

Due Date 

16 Nov 2017 

Traceability 

National Institute ofMetrol.ogy (Thuiland), (NIMT) 

Approved by : 

l Surachai. Pi•omthong ) 

Technical Manager 



Calibrat-ech Co.,Ltd. 
7/HJ6·7 Moo 2, Sukhaprachasim 3 Rd.,~ Pakkred, 1'1ond:mbwi l.l.'120 
Tel.(02) 964-611 1 Fax.(02) ,964-5155, e-maii : e&.!ibratecb_cal~oo.CQlll, calibratecb_caJ@ho.tmail.com 

Certificate of Calibration 

Certificate No. : 60-2-00157-1 

R-esult of Calibration : Without Adjustment 

UUC Condition As-Received : Good 

Departure of indication from nominal value 

Nominal Value 

(g) 

0,001 

0.01 

0.1 

0 .5 

2 

5 

10 

50 

100 

200 

Cor-rec~ion 

(g) 

0.0000 

0.0000 

0.0000 

-0.0001 

0:0000 

0.0000 

0.000'1 

0.0005 

(l.0011 

0.0022 

Uncertainty 

( ± g) 

0.00011 

0.00011 

0.0001 I 

0.00011 

O.OOOlz . 

0.00~\'2.:'. 
.;:;tf/ 

0.000.if~\ 

o.oooif : 

o.oo~f 

Page : 2 of 2 

This reported uncertainty of measurement was based on a standard uncertainty m1,11iplicd by a coverage fac19r k = 2.11 , 

prov.iding a level of confidence of approximately 95% 

EG<:cntric error 

R:epeatability 

Load test : 

A B 

·0.0002 0.000 I 

Load test 

Stdev. 

50 g 

C D E 

0.0004 0.0000 0.0000 

200 

0.00005 

g 

g 

· oOo · 

g 0 . 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CORPORA TE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES 

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

TEL. 0-2717-3000-24 FAX. 0-27 I 9-9484 

NSC-TISl-11517025 
CALIBRATION 0008 

Cert.No.: 16CH1145 

Page.: 1 of 3 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Made in: 

Submitted by : 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

China 

Environment & Laboratory Co.,Ltd. 

53/3 Moo3 Ravadee Road, Taladkwun, Muang, 

Nonthaburi 11000 

Ambient Temperature : 

Relative Humidity : 

Calibration Procedure: 

(25 +t- 2.5) ·c 
(50 +/- 15) % 

In -house method : 

- CP-CH5 : based on direct measurement by 

using standard voltage calibrator and 

certified reference material (CRM) 

- CP-CH8 : based on comparison technique by 

comparison with reference standard thermometer 

Calibrated by : 

Approved by : 

( } Pornthippa Tameyakul 

( ) Malee Butkruea 

( ) Ponpan Paipim 

) Saithip Meangmai 

Issue Date: 

Walalak Sirithean 

Approved Signatory 

9 August 2016 

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

This cenificate may not be reproduced other 1han in full, exccp1 with the prior written 

approval of the head of Curporate Serv1~e, 3 . Equipment Calibration and T csting Services 
--- ---- ----------------------------

' · 

A 0050992 



Equipment: 

Model: 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

Page.: 2 of 3 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Condition of this calibration result 

3 August2016 

Used Item 

6 August 2016 

1608-0099DC-1 

1. Reference Standard Instrument 

Instrument 
1) Document Process Calibrator 

2) Ref. Standard Thermometer 

Model 
741B 

1523 

Serial No. 

9771002 

2188080 

ID No. 

130RC016 

130RC044 

Cert. No. 

15E3885 

161563 

Due Date 

15 Nov 2016 

18 May 2017 

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

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

2. Reference Standard Materials : pH calibration standard : 

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

calibration using glass electrode. 

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

Material 

pH 4.004 

pH 6.999 

pH 10.011 

Manufacturer Lot. No. Exp. date 

Radiometer C02286 14 Apr 2020 

Radiometer C02291 28 Apr 2020 

Radiometer C02295 13 May 2020 

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

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

Calibration Results 

Function : mV Measurement 
Performing standard curve by Fluke at pH (4,7,10) 

Standard 

Unit Under Nominal Voltage Actual Reading Uncertainty of 

Calibration Value Input Measurement 

pH mV mV pH (±mV) 

pH Meter 4.00 177.48 177.5 4.01 0.058 

S/N. :JC00085 7.00 0.00 0.0 7.00 0.058 

10.00 -177.48 -177.3 10.00 0.058 

Coverage 

factor 

k 
2.00 

2.00 

2.00 

a 0761295 _ .------ _.~,-



Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Received Date : 

Condition As-Received: 

Calibration Date : 

Reference: 

Calibration Results 

Function : pH Measurement 

pH Meter 

pH 1200 

JC00085 

PHM-005 

YSI 

3 August 2016 

Used Item 

6 August 2016 

1608-0099DC-1 

Cert.No.: 16CH1145 

Page.: 3 of 3 

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

Unit Under Standard pH 

Calibration Buffer Solution 

pH Electrode 4.004 

SIN.:- 6.999 

10.011 

Function : Temperature Measurement 
( * ) Without adjustment 

Actual pH Actual mV 
Reading Reading 

{mV) 

4.02 144.7 

7.01 -32.2 

10.01 -204.9 

This equipment was connected with Temperature Probe; 

- Model: 

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

- Length : 120 mm. 

- Diameter: 3 mm. 

Immersion Depth : 100 mm. 

Calibration Standard UUC* 

Point Temperature Reading 
( oc) { oc) ( oc) 

25.0 24.999 25.0 

Remark : - UUC* = Unit Under Calibration 

Uncertainty of Coverage 
pH measurement factor 

{±) k 
0.0084 2.00 

0.0093 2.00 
0.014 2.00 

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

0.001 0.20 2.00 

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

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

-oOo-

a 0769697 

·/. 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel: 0 2723 0300 Fa)( : 0 2719 6479 

http://wNw.mtcom 

Certificate Number: CCW • 4192 -16 /C 

CERTIFICATE OF CALIBRATION Page: 1 of 4 

Customer : ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3 

T.Talad Kwan, A.Mueang 

NONTHABURI 11000 

Request Number : IIIIHIHIHIH 
• S V 1 6 0 9 l S O 0 2 S • 

Object / Equipment : Electronic Balance / Scale 

Calibration : Single Range 

Manufacturer : METTLER TOLEDO 

Model : AL204 

Serial Number: 1228510730 

ID Number : ABN-002 

Agreement Number : SCL 16090147 

Date of Receipt: September 27, 2016 

Date of Calibration: September 27, 2016 

Condition of Equipment : Good 

Place of Calibration : 304 ROOM 

Comment: NIA 

Date of Issue : September 28, 2016 

Calibrator: 

Approved by : 

Mr.Chawalit Martsuloke 

~r.Santi Jitniyom 

D Mr.Surachet Sukkate 

The contents of u,;s certmoate may oe putllished o, reproduced o, passed to a third party onty ;n ful. exceot wtth the prio, written approval of 1t1e Caiil><ation Cenlef. Metller·TOledo (Thailand) Lid. 

n.. ... -...-doc;Mffltfll 



Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

METTLER TOLEDO 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://wNw.mt.com 

Device 
Model: 
Serial Number : 
Calibration : 

Capacity: 
Readability : 

AL204 
1228510730 
Single Range 
Max 210 g 

0.0001 g 

Results of Calibration Without Adjustment 

1. Repeatability 

For Weighing Range 1 Nominal Value (g) 

Max Capacity = 210 9 20 

Readability = 0.0001 9 200 

For Weighing Range 2 Nominal Value {g) 

Max Capacity = . g . 

Readability = . 9 . 

2. Departure of Indication form Nominal Value 

For Weighing Range 1 

Nominal Value Conventional Value Mean of Indication Correction 

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

0.2 0.20000 0.20000 0.00000 

0.5 0.50000 0.50000 0.00000 

2 2.00001 2.00003 -0.00002 

5 4.99998 4.99997 0.00001 

10 9.99996 10.00003 0 0,00007 

20 20.00000 20.00007 -0.00007 
50 50.00002 50.00010 -0.00008 
100 99.99995 100.00003 -0.00008 
150 149.99997 150.00007 -0.00010 
200 199.99994 200.00007 -0.00013 
. . . 
. . 

Certificate Number: CCW • 4192 -16 /C 

Page: 2 of 4 

Standard Deviation (g) 

0.00005 

0.00008 

Standard Deviation (g) 
. 
-

Uncertainty Coverage Factor 

(g) k 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.10 

0.00013 2.09 

0.00013 2.08 

0.00014 2.0§,~ ~{i 

0.00020 , .. ~2, f".. L 
0.00027 _ !ii!~ -4.o\ \_. 'I-, 

0.00034 la- <.,2:00 
. '!'• 

~ . . ... 
. ,,,. . .,,. 

-$» 
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by.qoverage factor,k 

as per listed in table above.which corresponds to a confidence level of about 95%. 1.- ,,..,,-; ; 
~ ·--,_~;~ ·.· '.,. '· ~t,,_. 

&/ o_, / < . _)/ ·i;;. 
• ·-- --. t'.;: •~. .• 

,., ;;\ ·::, t'c· .•,·. :, ·?••· ;i ~' ,'f ~ ,. 

FOl3C0y¥ciD1f.lOWot'T~LPIM Rev. 2ai 
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METTLER TOLEDO 

. 

. 

. 

Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

. . ... 

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

Tel : 0 2723 0300 Fax : 0 2719 6479 

http://www.mLcom 

Certificate Number : CCW • 4192 -16 /C 

Model : Al204 Serial Number: 1228510730 Page : 3 of 4 

For Weighing Range 2 

Nominal Value Conventional Value Mean of Indication Correction Uncertainty Coverage Factor 

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

. . . . - . 

. - . . . . 

. . . . 
. . . . 
. - - . . 

. - . . . 
. . . . 
. . . . . 

- . . . - . 
. . . . . 
. . . . . 

' . . . . . 

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

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

3. Eccentricity or Off-Center Loading 

D 

I\ 
~ 

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

receptor to the edge. 

For Weighing Range 1 
Test load 100 

Position 

1 

2 

3 

4 

5 

Max Deviation 

FOllCtyMeaw-Toll4o(T~ llt'lled Rev, 2a 

g 

Indication (g} 

100.0000 

100.0002 

99.9999 

99.9998 

100.0000 

0.0002 

For Weighing Range 2 
Test Load 

5 

Max Deviation 

Thc11.,.. oriplll 4ocuMtt 



METTLER TOLEDO 
Calibration Laboratory 
Mettler-Toledo (Thailand) Limited 

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

Tel : 0 2n3 0300 Fax : 0 2719 6479 
http://www.mt.com 

Model : AL204 Serial Number: 1228510730 

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

under following environment condition : 

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

Measurement method : 

Certificate Number : 

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

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

CCW • 4192 -16 /C 

Page: 4 of 4 

based on 

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

of stainless steel a density of approximate 8,000 kg/m3 on the basis of weighing at air density of 1.2 kg/m' and a temperature of 20::1:2•c 

Reference standards instrument : 
Instruments 

Standard weight set METTLER TOLEDO 

Humidity & Temperature Meter VAISAlA 

Measurement uncertainty : 

OIML Class Model 

E2 1mg-200g 

HM34 

Serial/Control No. Certificate No. 

WS22 M151119 

IN24 16H405 

Due Date 

Apr 25, 2017 

Feb 07, 2017 

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

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

T raceabi!!,ty: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI). 

• National Institute of MetrologyThailand (NIMT). through Metrological Center SCI ECO Services (Cafibration No,0244) 

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

End of Report 

~OIJCo.,Meakf .TlliedO(TIIIIIINl)'-""'td Rev. la 



Certificate of Calibration 

Equipment : 

Model: , 

Serial No. : 

ID No.: 

Manufacturer : 

Submitted by : 

Location : 

Ambient Temperature : 

Relative Humidity: 

Calibrated by : 

Approved by : 

(} Pornthippa Tameyakul 

( ) Malee Butkruea 

Issue Date : 

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

Environment & Laboratory Co.,Ltd. 

53/3 Moo 3, Ravadee Road, 

Taladkwun, Muang, 

Nonthaburi 11000 

Room No.: 303 

( 26 ± 10 ) °C 

( 50 ± 30) % 

Viporn Tantiyawutti 

Approved Signatory 

26 July 2016 

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

This cenificate may not be reproduced other than in full. e ,c~pt wnh the prior wrinen 

appro, al of the head of Col"l)Orate Services 3 : Equipment Cal,orat ion and Tes,ing Services . 

. 'o ·•. 

Cert. No.: 16TM1916 

Page.: 1 of 3 



·;; .,,_ ~ :-.· ' '. ,.,:, ' ,./' '""·'>i; :,.~,',; ~;-;;-,;-; ::,,\,';;;,: -:c>..':,, '' :,':,;;o;;~! 

' Equipment : 

': Model : 

; ·, Serial No. : 

': ID No.: 

. Manufacturer : 

Received Order : 

'::\ Condition As-Received : 

· :-., Calibration Date : 

--,~ Reference : .,, ~ 

._: Procedure Used :-

Hot Air Oven 

UM 400 

B493.0613 

CHO-01 

Memmert 

14 July 2016 

Used Item 

14 July 2016 

1607-0518OC-1 

Cert. No.: 16TM1916 

Page.: 2 of 3 

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

'./i measurement method with Data Acquisition which connected with Resistance Temperature 

\ ~ Detector ( RTD ). 

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

\ ~ Condition of this result of calibration 
(s, 1. Reference standard instrument:-

'/, Instrument Model Serial No. 

1 ) Data Acquisition 34970A MY44060450 

Cert. No. 

161380 

Due Date 

13 Mar 2017 

, 2. This result of calibration was found accurate as shown on date and place of calibration only . 
.,; ; 

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

- National Institute of Metrology Thailand . ( NIMT ). 

<"i - National Institute of Standards and Technology (NIST), The United State of America 

, ' Result of Calibration :- ( * ) Without Adjustment 
.J: 
-: Function of UUC*: Temperature Source 

. ,, Fresh air setting : Close Environment during calibration 

Beginning End 

Temp.(°C) 32 30 

REL.Humid.(%) 67 61 

AC Supply (Volt) 230 230 

H 

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

1 14RTD101 - - ----- ---·- ---------i 
a 2 14RTD102 -·--·-----·-------w 3 14RTD103 

4 14RTD104 _______ ,. __ -· -· - -•· ·•-----
Probe Installation Details : 

Dimension of Chamber : 5 14RTD105 

a = 

b = 

C = 

5 

5 

5 

cm 

cm 

cm 

D = 

W = 

H = 

Capacity = 

0.33 m 
0.40 m 

0.40 m 

0.05 m3 

6 14RTD106 
- ·-- ·- ·- ···~ --- ··----- ---------

7 14RTD107 
·-- ···- -- ··--- .... -·---..-•---------- . 

8 14RTD108 
1-------····· - ··-·- .. 

9 (ref.) 14RTD109 

._ - ..... 
'l,..,,. .. ···. <·~ 

a 0759611 

f: 
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'} Equipment: 
/ . . 

~) Model: 

Hot Air Oven 

UM 400 

8493.0613 

CHO-01 

Memmert 

Cert. No.: 16TM1916 

Page.: 3 of 3 

· \ Serial No. : 
1
;~ ID No.: 

Manufacturer : 

' i Received Order : 
;•', ,', 

c:·~ Condition As-Received: 

\ Calibration Date : 

14 July 2016 

Used Item 

14 July 2016 

,:,,~ Reference: 1607-0518OC-1 

\ Result of Calibration :- ( .. ) Without Adjustment 

. ,. Function of UUC*: Temperature Source 
:f / 
.I{~. 

Calibration 

Point 
( oc} 

104.0 

UUC* UUC* 

Setting Reading 
( oc) ( oc ) 

104.0 104.0 

Temperature Temperature 

stability uniformity 
( ± oc) ( oc ) 

0.12 0.67 

Calibration Measured Temperature ( °C ) 

Point Position 

( ·c) 1 I 2 I 3 I 4 I 5 I 6 I 

Overall 

Variation 
( oc) 

1.1 

7 I 
104.0 103.834 1103.955 I 103.688 I 103.960 I 103.937 I 103.616 I 104.597 I 

. ; 

:---'.t. This instrument was control by temperature controller Sigma, model SFN48. 

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

Uncertainty 
Coverage 

Factor 

( ±oc) k 

0.40 2 

8 I 9 (ref.) 

104.142 I 104.264 

1·,.; Temperature stability: One-half of the greatest maximum difference of measured temperature at any one sensor. 
J, , _ • 

/ 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 

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

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

~j; 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 

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

-o0o-

.li, 

_ .... : 
··,. 

a 0759612 
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sg (~lib[a!i~n, 
--·------~,:11\aJ,,!.<i•-!:. :"t:•-r:;,j) Ml!llt 

Equipment: 

Model: 

Serial No. (or ID.): 

Manufacturer: 

Condition: 

Customer: 

SPC CALIBRATION CENTER CO.,LTD. 
1194 Sot,yyachi~athamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260 

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

Certificate of Calibration 
SPECTROPHOTOMETER Certificate No.: C06160380 

752s Issued Date: 17 September 2016 

752S12006 Job No.: KCAL 1610728 

Spectrumlab Page: 1 of 3 

In Condition 

ENVIRONMENT & LABORATORY CO., LTD. 

53/3 Moo 3, Talad Kwan, 

Mueang, Nonthaburi 11000 Thailand 

NSC·TISl·TIS 17025 
Callnllee0017 

Environment Condition: Temperature 

Humidity 

23 

50 

oc 

%RH 

± 

± 

2 

15 

oc 

%RH 

Calibration Place: 

Calibration By: 

Calibration Date: 

The Method used: 

Traceability: 

Environment Laboratory, SPC Calibration Center Co., Ltd. 

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

Bangchak, Prakhanong, Bangkok 10260 Thailand 

Mr. Dumrong Boonsopon 

16 September 2016 

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

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

and Technology (NIST) through Starna Scientific Limited. 

The standard for Wavelength Certificate No. 99114 and 57407 

The standard for Photomatic Certificate No. 99113 and 57399 

-------------
( Mr. Dumrong Boonsopon ) 

Person in charge 

~-·------ ( Mr.Nitinun Srihawan ) 

Chem&Envi Division Manager 
This certificate is issued the units of measurement according to the lntemationar System of Units (SI). It provides traceability of measurement to intemational or 

national standard or other recognised national standard laboratories. 

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

provide a level of confidence of approximately 95%. It is determined in accordance w1tn tt'le Guide to Expression of Uncertainty in Measurement (GUM). The effect 

that the results relate only to the items ca librated . 

This calibration certificate shall not oe reprociucea except in full only, without wri11en approval from SPC Calibration Center Co .. Ltd . 

SPCC-FM-C06-07: 03 May 2016 



- ·"" itJm.... 

Sf6 (~lib!a!i~n, 
SPC CALIBRATION CENTER CO.,LTD. 
1194 Sqi Wachirathamsathit ?7 Sukhumvit 101 /1 Bangchak Prakhanong Bangkok 10260 

. . .. ,. Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424 

website : http://www.spcgroup.co.th 

Certificate No.: C06160380 Page 2 of 3 

Calibration Results: 

Without Adjustment 

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

Standard Wavelength Unit Under Calibration Correction Uncertainty 

418.77 420 -1.23 1.16 

536.58 538 -1.42 1.16 

637.58 638 -0.42 1.16 

748.48 750 -1 .52 1.16 

807.03 808 -0.97 1.16 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty 

0.0000 0.000 0.0000 0.0045 

0.2793 0.278 0.0013 0.0045 
440 nm 

0.5043 0.498 0.0063 0.0045 

1.0040 0.984 0.0200 0.0052 

0.0000 0.000 0.0000 0.0045 

0.2444 0.244 0.0004 0.0045 
465 nm 

0.4568 0.453 0.0038 0.0045 

0.9300 0.916 0.0140 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2410 0.239 0.0020 0.0045 
546.1 nm 

0.4639 0.458 0.0059 0.0045 

0.9449 0.924 0.0209 0.0045 

0.0000 0.000 0.0000 0.0045 

0.2557 0.253 0.0027 0.0045 
590 nm 

0.5033 0.495 0.0083 0.0045 

1.0023 0.974 0.0283 0.0053 

0.0000 0.000 0.0000 0.0045 

0.2552 0.252 0.0032 0.0045 
635 nm 

0.4974 0.490 0.0074 0.0045 

0.9720 0.948 0.0240 0.0045 

SPCC-FM-C06-07: 03 May 2016 



_.._..,, ...... 

S@C~lib~aii~n, 

Calibration Results: 

Without Adjustment 

Photometric Accuracy (Absorbance) 

Wavelength Standard absorbance 

0.0000 
235 nm 

0.7394 

0.0000 
257 nm 

0.8597 

0.0000 
313 nm 

0.2889 

0.0000 
350 nm 

0.6386 

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

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

Certificate No. : C06160380 Page 3 of 3 

Unit Under Calibration Correction Uncertainty 

0.000 0.0000 0.0080 

0.733 0.0064 0.0080 

0.000 0.0000 0.0080 

0.844 0.0157 0.0080 

0.000 0.0000 0.0080 

0.288 0.0009 0.0080 

0.000 0.0000 0.0080 

0.627 0.0116 0:0080 

The End of Certificate 

SPCC-FM-C06-07: 03 May 2016 -----



SITH I PORN; 
associates_/ 

SITHIPORN ASSOCIATES CO., LTD. 

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

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

Cert. No.: 

Date tested : 

AA SPEC 

Instrument identity __ -=G=B..,C.,__ ___ _ 

Instrument type - - --=-9-=-3-=-3-"'-AA-=-='----- Name---------= 
•%.< ·'" 

59032 

22/06/2559 

Serial number ______ 8"'"'5ee..l....,6,<__ __ _ Customer 'l.J11J'Vl 1i'U 11'Hl'ULJ!Ul'l1Lel'Ufl U?l'l.Jfl~l~Hl'; ~1n,i 

No 

2 

3 

4 

5 

Test Result 

Test Description 

EHT 

Photometric Noise (ifEHT>350 V) 

Slit Width, 0.2 nm 

Slit Width, 0.5 nm 

Slit Width, 1.0 nm 

Wavelength Accuracy, Cu 

Wavelength Accuracy, Cs 

Gauze Screen Reading * 

Reading in BC mode without gauze 

Reading in BC mode with gauze 

Difference 

ABS Reading on 5 ppm CU 

RSD 

* Write in the Criteria column the Abs reading on the ga 

We hereby certify 

That the above instrument complies 

With GBC factory specifications 

Signed 

Criteria 

< 350 V 

Std. Dev < 0.0002 

0.2 ± 0.02 

0.5 ± 0.05 

1.0 ± 0.1 

324.75 ± 0.2 

852.1 ± 0.2 

0.47 Abs. :t._0.02 

Result 

372 V 

0.000 Abs 

0.20 nm. 

Date 

✓ 

✓ 
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