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usun Tud iBuditeso nouBalaun 9o
MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 Tasomsioioall BA Svannaoo 1
BOEISVARN-UASLIEIN 34/1 Fuaus:iBUmel

OWNOSIYUS dondnunusid 12130

InsAwr : 02-0642253, 02-0644754

Insas : 02-0642253 pio 102

ANALYSIS REPORT

Data provided by Customer

Customer Name  : Wfududiia angais lassmamilowsiivgramnssuviiaiiugu iNegmamnssuneaing

Ussmuting@t 30720/15159

Address s fuat Swnewfiutgdan awinfsalan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
Station : Wnallselifumelusuieuiituruiegintuiuiithafsmnsduiinas uan

(UTM 47Q 682275 E, 1830819 N.)
Data provided by Laboratory
Sample Type ;0N
Analytical Date  : 13-19 April 2020

Model of Equipment : TISH
Certified Date : 24 January 2020

Sampling Method : High Volume Air Sampler

Received Date  : 13 April 2020
Report Date : 19 April 2020
Model of Traceability : TE-5025A/2262
Expiration Date : 24 January 2021

5 " Sampline Dat Analytical Method Result Standard ¥
arameter ampling Date nalytical Metho
pins (mg/m?) (mg/m?)
TSP 9-10/04/2020 US.EPA 40 CFR 50, Appendix B 0.027 0.330
Note: ! Usemammiznssunsauindonuiend atuil 24 (n.2547) oa dvumnasguaunmeinealuusseimelasiily

TSP: fuaveadiu ladt 24 $1lu

Par iwih) B e I
(Miss Parinthip Petjit) '-‘,,;.3_ > "37
o0
Reviewed signatory \w‘!hs‘“ﬂ?_‘*/-“

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563

(Mr. Kittiphid Plongkaew)
Approved signatory

174



usun Tud 18UDITESY AOUBAIaUR TR0
MINE ENGINEERING CONSULTANT CO..LTD.

2/115 Tnsomsioall BA Svanraoy 1 A N A LYS I S R E PO RT

BOEISVAN-UNSLNEIN 34/1 FUAUSIBIRE
ONNOSIYUS dondaunusid 12130
TnsAwri : 02-0642253, 02-0644754
Insahs : 02-0642253 i 102

Data provided by Customer
Customer Name  : ¥avfudaudin angnia lasansinflowsiugranvnssuviinitugu tlegaamnssuneadi
L ‘J
Usgnuuman 30720/15159

Address s iuathuse Suneitiureysne davdnivaglan Report No. : M630100

Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 9-10 April 2020

Station : Uinahudeuvessiugsnauthumussymdmeiuiinne umnidedldssasmatszann 500 wes

(UTM 47Q 682043 E, 18306p78 N.) Sampling Method : High Volume Air Sampler

Data provided by Laboratory

Sample Type 1 91077 Received Date : 13 Aprit 2020

Analytical Date  : 13-19 April 2020 Report Date 19 April 2020

Model of Equipment : TISH Model of Traceability : TE-5025A/2262

Certified Date : 24 January 2020 Expiration Date : 24 January 2021

Parameter Sampling Date Analytical Method Result standard ¥
(mg/m?) (mg/m?)

TSP 9-10/04/2020 US.EPA 40 CFR 50, Appendix B 0.004 0.330

= v ' a o < o @
Note : " Uszmrrnugnssun1sdalindenunisnnd atufl 24 (w.A.2547) 1309 Amuamasgruauametnialuussenalaeily
TSP: duazeaisiu Wiy 24 Falus

Lo . '“("":\
/3 z/ Y "\}'.:-,. \
| , [~ £ .’.\
— T e 1 ()
pw._v\ H(h[] \ "\ "‘5:{1}1‘5‘,»{ }g,‘ﬂg-; \J.Q
................................................. \'f.\"aﬁ‘:&"# "..‘v}e: A oY
{Miss Parinthip Petjit) \ @ﬂtr- 7 p” o/ (Mr. Kittiphid Plongkaew)
p \ An n— <% / p g
Reviewed signatory N Approved signatory
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



usun Tud 1IBUBITESY AoUBAIaUN T
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsioioall B $oannaoo 1 AN ALYS | S R E PO RT

BOEISOAN-UASLNEN 34/1 FuausBIME
61Nosyus dondaunusid 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Data provided by Customer
| ) a & a A a ]
Customer Name : ﬁﬁaﬁumumnﬂ ANMANT T,ﬁiqmimﬁmuiwuqmmwnﬁu'ﬂuﬂwugu Lwaqmmwnisunaa%'N
L7 A
Usgmuunsn 30720/15159

Address : inuatnuas snawdiungdsn Ywindveglan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
Station - uStnlsadeuthulmiansiad weutihdmiadediedindmeduiidlivediuilasins stesyne

Uszunw 2 Alawns (UTM 47Q 682721 E, 1828380 N.) Sampling Method : High Volume Air Samptler
Data provided by Laboratory

Sample Type : 97N Received Date  : 13 April 2020
Analytical Date  : 13-19 April 2020 Report Date : 19 April 2020
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
o . A Analytical Method Result Standard ¥
arameter ampling Date nalytical Me
pung (mg/m?) (mg/m?)

TSP 9-10/04/2020 US.EPA 40 CFR 50, Appendix B 0.019 0.330

Note: " Ussmmmmenssunisiaindenuvieni avuil 24 (ne.2547) Foa dmusnaspugunmameluussenelagiily

TSP: fuazeniiu lads 24 7l

(Miss Parinthip Petjit) \ fgi'{.,& 5/ (Mr. Kittiphid Plongkaew)
Reviewed signatory {nsmgn ﬂv’f/’ Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



usun Tuld 1IBUDITESD AoUBAIOUR TNa
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsivioall 85 Soannaoy 1 AN ALYS I S R E PO RT

BoaSOAN-uAsLNEIN 34/1 FuausB0nE
SUNOSIYUS Sondnunusit 12130
InsAwri : 02-0642253, 02-0644754
Insens : 02-0642253 pio 102

Data provided by Customer
¥ 6 W a 1A A A a i
Customer Name ﬁwv!umumnﬂ f1IANAT Iﬂsqmﬂwﬁaquiwuqmmwnssmumwuﬂlu Lwaqmmunﬁunaa%'w
L% A
Usenuunsn 30720/15159

Address : fuatuae sunawdiuneysng Jwiaivalan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
Station s winadasSeutuyugmushu M uinesfuandoariievesiuiilasins ssesmeszina 2 Alawns
(UTM 47Q 681426 E, 1831200 N.) Sampling Method : High Volume Air Sampler
Data provided by Laboratory
Sample Type : 91MA Received Date  : 13 April 2020
Analytical Date  : 13-19 April 2020 Report Date : 19 April 2020
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method Result3 standard ¥
(meg/m?) (mg/m?)
TSP 9-10/04/2020 US.EPA 40 CFR 50, Appendix B 0.013 0.330

Y v, ' a o o < o o
Note: ¥ UszmmAmenssumsiuwindenuiand adui 24 (n.a.2547) 5e3 dmumnasgiunuamatmaluusseimelaoialy
TSP: duareassiu Wway 24 41l

L

(Mr. Kittiphid Plongkaew)

(Miss Parinthip Petjit)

Reviewed signatory w‘i&'aww; at"‘"‘z--' Approved signatory
Reported results refer to submitted sample(s) only. a/4

Do not copy partial of this anatysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



USUn Tud 1IBUBItESY AoUBAIaUR D0
MINE ENGINEERING CONSULTANT CO.,.LTD.

2/115 Insomsioload 86 Svamnnaov 1 ANALYSIS REPORT

BOEISVAN-UASLNEN 34/1 FuaUsSISTImE
SNNOSIYUS YorndnunusIt 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 wo 102

Data provided by Customer
v o o & a & A a o ]
Customer Name  : ¥sudusnfin a1arnis lassmsniiswusiivgaamnasuviindiuyu iRegnamnsunsaing
LY A
Usgnuussn 30720/15159

Address - fvatnug dnaifiunglsn fmdaivadan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
P a L do A e o & Ay = ¥ oo o
Station : UiL’JﬂJIiQIlMuﬂ’]EJIULLU'ZIL‘UFIWUVIﬂUﬁUVI@E“MG]ﬂUW‘LWI‘U'NLﬂEJ\'J‘VI’NW]U‘VIHM%’JUWﬂ
(UTM 47Q 682275 E, 1830819 N.) Sampling Method : Sound Level Meter
Data provided by Laboratory
Sample Type : syAULEDd Received Date : 13 April 2020
Report Date : 19 April 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Time Equivalent Sound Pressure Level (dB(A)
Leqg 24 hrs. Lmax
10.00-11.00 69.9 79.9
11.00-12.00 49.2 68.5
12.00-13.00 48.8 68.1
13.00-14.00 65.3 74.9
14.00-15.00 49.2 67.0
15.00-16.00 50.7 70.7
16.00-17.00 55.3 84.4
17.00-18.00 504 704
18.00-19.00 67.8 76.2
19.00-20.00 56.4 88.4
20.00-21.00 57.8 89.1
21.00-22.00 59.7 92.6
22.00-23.00 57.8 98.9
23.00-00.00 47.5 61.2
00.00-01.00 48.7 73.0
01.00-02.00 q71.7 58.2
02.00-03.00 46.0 59.3
03.00-04.00 455 554
04.00-05.00 56.5 82.8
05.00-06.00 67.8 80.7
06.00-07.00 49.2 70.9
~07.00-08.00 51.6 73.8
08.00-09.00 67.5 75.3
09.00-10.00 63.8 75.4
Average 24 hrs. 61.9 =
Max - 98.9
Standard” 70.0 115.0

hvumsssszduEs el

- v ' a o o4 .
Note: ! Uszmapmznssumsdwindeuurivd atui 15 (w.@aﬁqmﬁm:

. Chonriban

(Miss Chonnikan Nambubpha)
Reviewed signatory

|I
s

(Mr. Kittiphid Plongkaew)
Approved signatory

Reported results refer to submitted sample(s) only. 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsioioad BA Svannacy 1 ANALYSIS REPORT

voeSvaAN-uAsWEN 34/1 MmuausanBOnel
ONNOSTYUS dondmunusid 12130
InsAwr : 02-0642253, 02-0644754
Insais : 02-0642253 sio 102

Data provided by Customer
Customer Name : Wiaffugaushin anaaia Tassmamiloswstugaamnssuviiafiufu thegramnssunieaing
Usemulngi 30720/15159

Address s fuathus dnnelliuugys Javianvallan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 9-10 April 2020
Station - UinauthuiSouressegenguitunussrmdmsinuiiaas Juandsdddszeenadszana 500 wns
(UTM 47Q 682043 E, 1830678 N.) Sampling Method : Sound Level Meter
Data provided by Laboratory
Sample Type : sTAULdES Received Date  : 13 April 2020
Report Date : 19 April 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 d8/1,000 Hz Certificate No : HC200898
Time Equivalent Sound Pressure Level (dB(A)
Leqg 24 hrs. Lmax
10.00-11.00 58.5 88.2
11.00-12.00 62.0 94.1
12.00-13.00 59.9 87.7
13.00-14.00 58.1 82.3
14.00-15.00 55.8 81.3
15.00-16.00 65.1 78.7
16.00-17.00 64.0 94.6
17.00-18.00 59.5 83.2
18.00-19.00 71.2 81.1
19.00-20.00 55.6 86.6
20.00-21.00 56.0 89.6
21.00-22.00 59.3 86.9
22.00-23.00 42.4 68.7
23.00-00.00 455 78.6
00.00-01.00 43.6 79.2
01.00-02.00 55.1 82.9
02.00-03.00 43.1 74.9
03.00-04.00 46.1 74.8
04.00-05.00 69.3 79.2
05.00-06.00 58.6 90.3
06.00-07.00 59.1 89.3
07.00-08.00 58.3 85.3
08.00-09.00 57.5 84.4
09.00-10.00 57.0 80.3
Average 24 hrs. 62.0 -
Max - 94.6
Standard” 70.0 115.0

y v ' a o d
Note : ¥ UszniAAmuzATINNISAWAdauLITA atuh 15 (WA

|

ll!,(_ﬂ, -

(Miss Chonnikan Nambubpha)
Reviewed signatory

(Mr. Kittiphid Plongkaew)
Approved signatory
Reported results refer to submitted sample(s) only. 2/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsioloalll B $Hannaoy 1 ANALYS'S REPORT

BOHSVAN-UASLNEN 34/1 FuaUSINBURE
ounoesyus dondmunusid 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 vio 102

Data provided by Customer
Customer Name  : Wafudusnfia ananis lassmamilowsitugnamnssuvinfiuyu tkegaamnisuneadng
L% A
Usgyuunav 30720/15159

Address s suatuge wneiduneusne Swinfeaglan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 9-10 April 2020
Station : Uinadssdoutulmiandiaf guauiulmisdirfneglndnuidldvesiuiilasims szesni

Useuneu 2 Alawums (UTM 47Q 682721 E, 1828380 N.) Sampling Method : Sound Level Meter
Data provided by Laboratory

Sample Type : SEAULEEY Received Date  : 13 April 2020
Report Date : 19 April 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
10.00-11.00 51.9 77.2
11.00-12.00 554 83.1
12.00-13.00 49.1 72.2
13.00-14.00 48.0 74.4
14.00-15.00 454 82.1
15.00-16.00 543 778
16.00-17.00 q47.7 65.9
17.00-18.00 41.4 61.9
18.00-19.00 42.2 62.3
19.00-20.00 438 77.6
20.00-21.00 437 62.0
21.00-22.00 57.5 82.4
22.00-23.00 q41.3 68.1
23.00-00.00 68.5 99.2
00.00-01.00 54.0 79.2
01.00-02.00 56.6 19.7
02.00-03.00 547 79.4
03.00-04.00 55.4 71.6
04.00-05.00 62.9 78.0
05.00-06.00 54.7 73.3
06.00-07.00 53.0 79.8
07.00-08.00 59.9 76.1
08.00-09.00 59.6 80.0
09.00-10.00 54.3 76.7
Average 24 hrs. 57.9 £
Max - 99.2
Standard” 70.0 115.0

Note : ¥ uszmimAmznssunidewindenuneytd aduil 15 (nr. 25600581 dmumnaspussiudelagmly

\

(Miss Chonnikan Nambubpha)
Reviewed signatory

(Mr. Kittiphid Plongkaew)
Approved sienatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsivloall B Sodnaaov 1 ANALYSIS RE PO RT

BOEISLAN-UASLNEIN 34/1 FuausiIBInel
onnosryus dondaunusid 12130
Inselwri : 02-0642253, 02-0644754
Insans : 02-0642253 ¢io 102

Data provided by Customer
Customer Name : Waudiudia ananiia lasinamilowsiugaamnssudniiuyu tegsavnssuneains
LY A
Usgyuuesy 30720/15159

Address : fhvathuge nafiunsysne Swianvelan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
a a ) » v a @ - -~ & o a
Station - vinalsaSeutinaglugusutuge niuiices Tuandeariievesiuilasins sseevnavszan 2 Alawes
(UTM 47Q 681426 E, 1831200 N.) Sampling Method : Sound Level Meter
Data provided by Laboratory
Sample Type : sEeuLdeg Received Date  : 13 April 2020
Report Date : 19 April 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 13 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
11.00-12.00 56.8 85.5
12.00-13.00 514 76.6
13.00-14.00 56.4 85.8
14.00-15.00 55.4 85.9
15.00-16.00 549 78.0
16.00-17.00 54.8 85.9
17.00-18.00 515 80.1
18.00-19.00 61.9 71.8
19.00-20.00 50.0 67.0
20.00-21.00 52.5 64.6
21.00-22.00 54.3 63.6
22.00-23.00 53.2 67.9
23.00-00.00 544 68.0
00.00-01.00 54.0 65.8
01.00-02.00 49.3 59.4
02.00-03.00 52.2 62.1
03.00-04.00 54.3 60.3
04.00-05.00 58.0 75.3
05.00-06.00 60.2 75.6
06.00-07.00 54.4 85.7
07.00-08.00 52.2 76.9
08.00-09.00 55.4 84.6
09.00-10.00 55.9 82.9
10.00-11.00 527 70.5
Average 24 hrs. 55.5 -
Max - 85.9
Standard” 70.0 115.0

y v ‘ a o o - a o o
Note : U UszarrAmznIsunIsAIndauuwian@ atui 15 (w.a. 2540) L78Y ﬂ']“uﬂu']ﬂiﬁ'“ﬁzﬁUlaU\ﬂﬂU‘WﬂU
— =

;S 5 "4\-\\

@L"NW

(Miss Chonnikan Nambubpha)
Reviewed signatory

{Mr. Kittiphid Plongkaew)
Approved signatory

Reported results refer to submitted sample(s) only. a/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsiooal BA Svannaoo 1 ANALYS'S RE PORT

BsoaSvan-uAsWEN 34/1 FuausB0ne
Onosyus dondaunusid 12130
InsAwr : 02-0642253, 02-0644754
Insais : 02-0642253 rio 102

Data provided by Customer
Customer Name  : Weududrin anania tassmsmiiesusitugnanvnssuviiniiugu tlogaamnssunaaing
a A
Ussmuuingy 30720/15159

Address s fuatnug dwnaviiungysn Jamiafvalan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 9-10 April 2020
Station s vinalsibifuneluwusiuiifusuiisgiatuiuiithadesneuiings fuan

(UTM 47Q 682275 E, 1830819 N.)
Sampling Method : Ground Vibration Recorder
Data provided by Laboratory

Sample Type : aduazidion Received Date  : 13 April 2020
Report Date : 19 April 2020
Parameter TRANSVERSE VERTICAL —[ LONGITUDINAL
Result

Frequency ; Hz - 5 -

Peak Particle Velocity ; mm/sec - - E

Peak Displacement ; mm
Standard?

Peak Particle Velocity ; mm/sec = £ -

Peak Displacement ; mm

Measured instrument Brand Model

Instantel Minimate Blaster

‘ w a P I o o Y- v A
Note: U AW1R35IU MUUTENIANTENTIMINEINTETINMALEZAWINADY (389 AMuuAesTIuNSMIUANSYAVIHsuazusduaziay
AMNNSHUMiesiu (w.a. 2548)
™ o v a - ' ' o
Lifimsmidantiumiies iasnneglussninnmsseaiguseniudas

{Miss Onanong Ruangsan) \ "' - " {Mr. Kittiphid Plongkaew)
Reviewed signatory \ Approved signatory

Reported results refer to submitted sample(s) only. . 1/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsiovloalll 87 Svannaoy 1 ANALYS IS RE PORT

BOESLAN-UASLIEIN 34/1 MuaUsInBOmE
6uNosyus Sondaunusid 12130
InsAwri : 02-0642253, 02-0644754
Insais : 02-0642253 vio 102

Data provided by Customer
Customer Name  : Waudaudin anania Insansmilesuwsiugaavnssuviiniiuyu (Negravnsuneains
s A
Uszyuunsv 30720/15159

Address s fatmuge sunawdiuugyin Smdaivnlan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 9-10 April 2020
Station s VinaiuGsurasegangquinumussymdmsiudias Tuandesddsseenaussann 500 wns

(UTM 47Q 682043 E, 1830678 N.)
Sampling Method : Ground Vibration Recorder
Data provided by Laboratory

Sample Type . pruduaziitou Received Date  : 13 April 2020
Report Date : 19 April 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz s -

Peak Particle Velocity ; mm/sec

Peak Displacement ; mm
Standard”

Peak Particle Velocity ; mm/sec = -

Peak Displacement ; mm

Measured Instrument Brand Model

Instantel Minimate Blaster

Note: U ANAsEIL MussnIAnsensmineInssssueiauardauinion (Seq fmumnsgrumsmuRusziudsuasussduasiiiou
NnMsvimiiasiiu (w.a. 2548)
Lifinsssdavinmiies iasneglusyninimsaeaiguszniudag

3

{(Miss Onanong .Ruangsan)

(Mr. Kittiphid Plongkaew)

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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2/115 Insomsivioall 54 Soannaov 1 ANALYS IS RE PORT

BoeISLAR-uASLNEN 34/1 pFuaustnsUme
ounosryus dondaunusid 12130
Inseiwri : 02-0642253, 02-0644754
Insans : 02-0642253 pio 102

Data provided by Customer
Customer Name  : Wjududia anenia lasamamilowusiugeavinsuviiniuyu iegramnisunoaing
Usznmulngi 30720/15159

Address : duatiuys naltiuugdsn Jmdansalan Report No. : M630100

Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
a = Y ' @ 2 ' R v Y a qQu & o

Station - vinalsadsuiulndandiad qmumu‘luumuﬁﬂwaq'lnamaﬁ'mwﬁ'lm'uadwumﬂﬂmi FLUEN

Uszana 2 Alawes (UTM 47Q 682721 E, 1828380 N.)
Sampling Method : Ground Vibration Recorder
Data provided by Laboratory

Sample Type s anuduasiiou Received Date  : 13 April 2020
Report Date : 19 April 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz - - -

Peak Particle Velocity ; mm/sec

Peak Displacement ; mm -
Standard?

Peak Particle Velocity ; mm/sec - . <

Peak Displacement ; mm -

Measured Instrument Brand Model
Instantel Minimate Blaster
Note : P fw1asgiu mulssnIANTsnTIvMIngInssIsutIiuasdaninaon (589 fvuaunsgrunsmuaussiudeuasussduasiiou

NMTH UMDY (WA, 2548)
‘il - v P ) ' ' o
hiimsszdaninmiien wewnegluszuinmsreaiguszniudng

\‘”{j,,,...,

{Mr. Kittiphid Plongkaew)
Approved signatory

Omm*’g

(Miss Onanong Ruangsan)
Reviewed signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsroioail B3 $vanRaoY 1 ANALYS |S RE PO RT

BoeSLAN-UASLNEN 34/1 FuausinBUne
ONNOBIYUS dondnaunusid 12130
InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 pio 102

Data provided by Customer
Customer Name  : Wajududia anaraia lassnramilswusitugmevinssualiniiuyu thegnamnisunoaing
Ussmuingh 30720/15159

Address s duatnag Swnewfiungding Smdndvaglan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 9-10 April 2020
Station : Uhalsaeutnuplugusuinuegg niufiene Jusnideavileveanuiilasens seesmadssan 2 Alawms

(UTM 47Q 681426 E, 1831200 N.)
Sampling Method : Ground Vibration Recorder
Data provided by Laboratory

Sample Type  : Anwduaziitou Received Date  : 13 April 2020
Report Date : 19 April 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz - - -

Peak Particle Velocity ; mm/sec

Peak Displacement ; mm
Standard”

Peak Particle Velocity ; mm/sec - -

Peak Displacement ; mm

Measured Instrument Brand Model
Instantel Minimate Blaster
Note: ! swmsgiu AUUTENIANTENTININNTE T RLATANIAGEY (384 wuRaIgIUNIMUANTTAUdswazLsIduasiou

PnMTiunilesiu (w.A. 2548)
LifinsszUaninmiias Wesnnaglusswinanisseaigusenuas

rﬂ P =
‘L*”

(Miss Onanong Rtiangsan) (Mr. Kittiphid Plongkaew)

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. a/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsioloall 57 Soannaoy 1 AN ALYS ] S R EP O RT

BoaSLAN-uASLNEN 34/1 FuausBUmel
onnosyus Sundaunusid 12130
InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 o 102

Data provided by Customer
Customer Name  : ¥iwjududnin a1raie lessnmamiiewsitugaamnssuviiniuyu egnamnisuneaing
L A
Ussmuuniy 30720/15159

Address s fhwatu Snnanliuugdsn dvdanvadan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 10 April 2020
Station : 'U'E)ﬂ”lmma‘uaaﬁ'mgi'lu'quﬁuﬁqu Sampling Method : Grab Samptling

(UTM 47Q 681426 E, 1831200 N.)
Data provided by Laboratory

Sample Type :Uleidu Received Date  : 13 April 2020
Sample Appearance : 1d finznau Analytical Date  : 13-19 April 2020
Report Date : 19 April 2020
Standard ?
Parameter Unit Analytical Method v Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H" B) 750 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
. Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 320 © 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 265 500
than 300
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
- : 2 Not more
Sulfate mg/L Turbidimetric Method (4500- SOs* E) 44 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5

Note : ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
¥ o S 4. o - . .
2 imspuauammbanulszmanssnnminenssundsasdwinden 1309 Avuamdnnusitazanasnsiumdnmsdmiumtestu

o ) < 1 v = = a ' = v
shuassuguwazmstesiuluTasduandendufiv we. 2551 Audluswinangune @ 125 reufiias 85 1 asiufl 21 wquniau 2552

e INVOE

(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Paranee Lumboot)
Reviewed signatory
Reported results refer to submitted sample(s) only.

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsivioail 57 $HanAaoe 1 ANALYSIS RE PORT

BOESLAR-UASLNEIN 34/1 Fuaus1BURE
OUNOsYUS dondaunusid 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 vio 102

Data provided by Customer
Customer Name  : viajududia anrnise lassnsmiiewsitugaamnssuviiniiuyu iNegramnisuneaing
o
UsenuunIn 30720/15159

Address s fuatnu Swnewfiusgyin Sawdafiveilan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 10 April 2020
Station : ‘u'mhguﬂmi'rugﬂuyn'uuﬁﬂuqa Sampling Method : Grab Sampling

(UTM 47Q 681426 E, 1831200 N.)
Data provided by Laboratory

Sample Type - UnlAAu Received Date  : 13 April 2020
Sample Appearance : - Analytical Date
Report Date : 19 April 2020
Standard ?
Parameter Unit Analytical Method 2 Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) * 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) * 2 -
) . . Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 C) N 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) * 500
than 300
Turbidity NTU Nephelometric Method (2130 B) * 5 20
Sulfate mg/L Turbidimetric Method (4500- SO4* E) * Not more 250
! than 200
Digestion, Inductively Coupled Plasma Not more
Total lron meg/L * 1.0
Method (3030 F, 3120 B) than 0.5

Note : P Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 mmpuﬁ‘mmwﬁﬁmnﬂsznwrm':zvmm%wmnsﬁﬁumﬁua:a'auwm"au Foa smusvdninasitazinainslumadnmsdmiumtosty
sanssamuuaznsdasiuludesdundombuiiy wa. 2551 ARuilussiTamyuunw ay 125 Aeufivew 85 1 asiufl 21 nquaiay 2552
* thua Liaansaiudegald

\

(Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory

f=—— .= ———— eSS~ = ===~
Reported results refer to submitted sample(s) only. 2/5

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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(Miss Paranee Lumboot)
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MINE ENGINEERING CONSULTANT CO.,LTD.

e e o ANALYSIS REPORT

ouNosyus dondwunusid 12130
InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 pio 102

Data provided by Customer
Custormer Name  : ¥audaudnia anania lassnsmilowsfiugaamnssuilniiuyu (negaavnssuneaing
@
Usgnuunsv 30720/15159

Address s fuatnuys snnafiuylsn fawvdanvelan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 10 Aprit 2020
Station : Uatuaavessegsiuguyutulniandad Sampling Method : Grab Sampling

(UTM 47Q 682721 E, 1828380 N.)
Data provided by Laboratory

Sample Type CUnlAdu Received Date  : 13 April 2020
Sample Appearance : wdedla finznau Analytical Date  : 13-19 April 2020
Report Date : 19 April 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H" B) 7.01 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
, Not mo
Total Dissolved Solids my/L Oried at 180 °C (2540 C) 324 o more 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 256 500
than 300
Turbidity NTU Nephelometric Method (2130 B) 3.00 5 20
- - 2 Not more
Sulfate me/L Turbidimetric Method (4500- SOs* E) 28.7 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron meg/L 0.27 1.0
Method (3030 F, 3120 B) than 0.5

Note : Y Standard Methods for the Examination of Water and Wastewater. 23@ ed. APHA, AWWA, WEF, 2017.
¥ o a2 v 4 Y - o
2 VINTFIUANAMUIAINYTEMANIENTIMINBINTI TN RLAERIWIAREN 1589 fuardnnRkazanasnsiumdTmMIdmiunisteiu

v o o a v Py aa - ’ - o
suasisauguuaznisiouludesdwindendufiv wa. 2551 ARuilustwisamune wdu 125 aeufivey 85 ¢ astudl 21 wgen1Au 2552

\

N ..
(Mr. Kittiphid Plongkaew)
Approved signatory

Lfoonee

(Miss Paranee Lumboot)
Reviewed signatory

Reported results refer to submitted sample(s) only. 3/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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2/115 Insomsiwioall 87 Svdnnaoy 1
BOSVAN-UASLREIN 34/1 FuausnNBInE
OUNOBIYUS dvndaunusid 12130
Inseluri : 02-0642253, 02-0644754
Insans : 02-0642253 rio 102

usun Tud 1BUDIdESY AoUBAaIaUR T
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data provided by Customer
Customer Name

Usgmutnsil 30720/15159

Address
Sampling By
Station

: ghuatnug swnawdiungdsn Swminivalan

: Sampling Team of Mine Engineering Consultant Co.,Ltd.
. ¥ X v oa

: UnuAuvessegsiuguyuinilwlansing

(UTM 47Q 682721 E, 1828380 N.)

Data provided by Laboratory
Sample Type s UnlAdu
Sample Appearance : waadla sinznau

L'd f =) =Y & d 1 } 4
s iefududin magaiia lasimaniessiugranunssusiiniiuyu tWegaavnssuneaia

: M630100
: 10 April 2020
Sampling Method : Grab Sampling

Report No.
Sampling Date

Received Date
Analytical Date

: 13 April 2020
1 13-19 April 2020

Report Date : 19 April 2020
Standard ?
Parameter Unit Analytical Method ‘) Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H* B) 6.69 7.08.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
, Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 80 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 Q) 32 500
than 300
Turbidity NTU Nephelometric Methed (2130 B) 200 5 20
Sulfate me/L Turbidimetric Method (4500- SO4* E) <1 Not more 250
) than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron mg/L 0.18 1.0
Method (3030 F, 3120 B) than 0.5
Note : U Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.

2 ypsgununmhmulssnansETmIne NI Rkardsaden 1o fmuavdninmiuazanasnistumadninsdmivnsetu

v Y < y v - = a ' a o o
ﬂ']ua"lﬁ'ﬁma"ﬂI.Laﬁ'/ﬂ'ﬁ{]aQﬂu‘luL'iﬂQannﬂaallLﬂU“’d w.A. 2551 ﬁ'ﬂu'/ﬂui'lﬁﬂﬂﬂﬁlqulﬂvq 1y 125 aauniAd 85 4 aun 21 NewAIAU 2552

Lo Rmaee

(Miss Paranee Lumboot)

Reviewed signatory

(Mr. Kittiphid Plongkaew)
Approved signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.02 03-04-2563
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USuh Tud 1IBUDItESY AoUBAaIaUR DA
MINE ENGINEERING CONSULTANT CO..LTD.

2/115 Tnsomsioioalll BA Svannao 1 AN ALYSIS R E PO RT

BOEISLAN-UASLNEIN 34/1 PuausnBUnE
Onnestyus Sondnunusil 12130
InsAwr : 02-0642253, 02-0644754
Insens : 02-0642253 sio 102

Data provided by Customer
Customer Name  : ¥hayfudmidnin aneaia lasamamilesustugramnsanviiniiuyu iWegsamnisuneasng
L d
UsenuunIv 30720/15159

Address s At newdiuugisn Swiafivaglan Report No. : M630100
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 10 April 2020
Station s dawhmanmaluuinalsibifureddasans Sampling Method : Grab Sampling

(UTM 47Q 682275 E, 1830819 N.)
Data provided by Laboratory

Sample Type - nladu Received Date  : 13 April 2020
Sample Appearance : la fingnou Analytical Date  : 13-19 April 2020
Report Date : 19 April 2020
Standard ?
Parameter Unit Anatytical Method R Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 7.79 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. ) ) o . Not more
Total Dissolved Solids me/L Dried at 180 “C (2540 ) 194 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 174 500
than 300
Turbidity NTU Nephelometric Method (2130 B) 1.00 5 20
Sulfate me/L Turbidimetric Method (4500- SO E) 447 Not more 250
u rbidimetric Me - .
4 © ¢ than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron meg/L 0.03 1.0
Method (3030 F, 3120 B) than 0.5

Note : ¥ Standard Methods for the Examination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017.
¥ v a y v o ° Y a o as
2 mmﬁ'\uﬂmn1wmmuﬂizmﬂnizwswmwmniﬁﬁummuazﬁqmmaau L399 n"muﬁmanmm'ﬁuasmmmﬂumwmmiﬁwwms{]mnu
v o d A v - oa a ' - @ o
mumﬁ’limqvu,asmiﬂaanu'luwaamu'maamfluwu N.A. 2551 ﬂwuw“lui’l'um)mqwﬂm 1au 125 AOUNLAY 85 3 a3IUN 21 WAl 2552

\
ke
(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Paranee Lumboot)
Reviewed signatary

Reported results refer to submitted sample(s) only. 5/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563
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TISCH

Environmental

o8

RECALIBRATION
DUE DATE:

January 24, 2021

Cortploats o Corlbdloation

ey
BH: callbrator manometer reading |10 H20)
AP; roctsmeter manometer reading (mm Hg)
[Ta- actual absolute temperature | K]

Pn: actual Barometric pressure (mim HE)

b intercent

Calibration Certification Information
Cal. Date: January 24, 2020 Rootsmeter 5/N: 438320 Ta: 295 °K
Operator:  Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 2262
Vol. init Vol. Final AVol. ATime ap &H
Run {m3) {m3) {m3) {min) (mm Hg) {in H20)
1 1 2 1 1.4260 3.2 2.00
2 3 4 1 0.5990) 6.4 4.00
3 5 6 1 0.8940 7.9 5.00
4 7 a 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7] 8.00
Data Tabulation
Pa \f Tsid e o\
Vstd astd | 3 “H( a1 ( Ta ) Qa |y BH(Ta/Pa)
(m3) {x-axis) |y-ails) Va {x-axis) [yp-auxis)
0.95917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 1.9959 0.9915 0.9925 1.2549
0.9854 11023 2.2315 0.9895 1.1068 1.4030
0.9843 1.1634 2.3405 0.9883 1.1682 1.4715
0.9791 1.3927 2.8227 0.9831 1.3984 1.7747
m= 2.01968 m= 1.26469
QSTD b= 0.00245 QA b= 0.00154
r= 0.99989 r= 0.99989
Calculations
Vstd=]avol((Pa-AP)/Pstd){Tstd/Ta) T Va=|AVol({Pa-BP)/Pa)
Qstd=|Vstd/ATime [ Qa=|Va/ATime
For subsequent flow rate calculations:
- ox M oTwd Y\ . Tt Ta/pad .
Qstd= 1m ((.vf.w( ) H) b> Qa= 1/m (( Jar{arpa > b>
Standard Conditions
Tsidi| 29815 + RECALIBRATION
Pstdi] 760 mm Hy
7 US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter In

the Atmosphere, 9.2.17, page 30

™ siope

Tisch Environmental, Inc.
145 South Miami Avenue
Vitlage of Cleves, OH 45002

‘\-vwv_v tisch-env com
TOLL FREE: (877)263-7610
FAX: {513)457-3009

m'v‘
v oA 2

Certificate Of Calibration

Cer. No.
Ttem Audiogram

HC200898
Brand:  QUEST Puge 1
Model: CA-12B

Serial Number : U2040047 [DNO.: -

Client ; vhin nd 1§udifeds asurenaud diia

2/115 Tnzanma wion & Yidin el wnodsda-unsuon34/] dwovreridad duneigyd savimlquedl 12130

Room Ambient Condition Temperature : 25.00 Celsiuss Humudity : 50.00 %
Calibrated Date 13 March 2020 Due Date 13 March 2021
Calibrated By Nartawat Chantanonlree Procedure Used TS/F/ICLLTS
STANDARD USED
Description/Model Serial Number Manufacturing Traceebility No. Due Date
PRECISION INTERATING SOUND LEVEL 351 LARSON DAVIS EEL.BF.105/1261 17 February 2021
DIGITAL THERMO-HYGROMETER 155081337 DIGICON HC196250 7 Ociober 2020
Result Sce Data Attached
The Report Uncertainty of Measurement was based on Standard Uncertainty Multiplied By a Coverage
k=2 ,Providing a Level of Confidence of Approximately 95 %
This Certification is traceable to
Thailand Institute of Scientific and Technological Research (Tistr)
Hospital Assets Management Service Co.,Ltd.,GHC Calibration Lat ¥, And The Natioml [nstitute of Standards and
——
/4” Hospital
!;-'-b Asrote Tunagement
1 Sirrvices Co L | -
Callbrated By : ,.#‘—’:,f/. h, =, e
'\.1“ 3
{ Nattawat Chantaniontree ) s i Phakdee Chananoi )
Engineer Service Manager

1un sandinen wdumd wunun wofind dinn

B1/10 il 3 At o mevgunf 1aqued 12140 Tnr. 0-2433-9682-4 uvind 0-2423-9685




TSA028 Rev 0 Elf Dela 01408/2008

HOSPITAL ASSETS MANAGEMENT SERVICES Co,Lid

Calibration Results

Ceor.No. HC 200898

Puge 2
| : FIN ! lititive Textn Comments 1Pl FiN Crunitative Teats Commenis
it £ Chaseds  louaing s 7 Heer |
3
[ Monont 113 ¥ | Motor 7 Pump / Fan
5] * | Coster/ Hrakies Compresair
(] :: AU Mg/ Breepiacies 116 ¥ | Pl Levels
i3 Ling Cond Lifs Rapery ! Chargs
14 ¥ | Smain Rstiots [ | Indlasens : Dupliys
17 :: (‘L-:uh‘.Lhnlaqf Fine 119 # | User Cabilsrnion ! 5eif-Tear
15 4 nd.ln Hisses 1.201 ¥ | Alarans / bssibocks
s Chite 121 | Avidilsl= Sigwita
118 ¥ | Funnings | Conmecton [l S Labeiing
Lo o | leciredes " Yrureducers 11 * | Acorvinrin
12 7 | Fhies 124

Lilf ¥ Cwitrails | Swisehus 123
TIFIFIN (rusntitative Tests Commenty
21 o Sini Bsal
0
22 [l VT Chaails - SRRV P - nA
23
2.4
2.5
26
17
28
29
7 .
21 Sonind Agvurmsy [ 10 %00
Units Scizing Hidicated Actusl [ Avempe ) e ThEnwi +
|
dB = 16 109.76 -5.24 022 |° o
[ [ Unealcutate
XTI | Soued Aocgre |5 10 M1 [
Lindie Fefitng | mbicuted Artusd § Averagr ) Errow SuError 4
1L i
Hz - 10 1006,00 [ 000 [
I | bt
2] T 0+ |
Units Setting Illeaserd / Actul Asta] { Asemge § Ervar *Frror 3,
: 1
L [ Uneakeulate
1 | Check if Done Preventive Malntenince Deieription knd Csrmments
51 H Claan
1y [ Lubricus
33 N Catibmyie o Adtjunss
34 N Hopless
Cammenrs : Statuy :
Passed a
Serviee Required [}
L Removed From Use. (]

]
S sy
it Tmd ik

PrPan FaFait N NotTea

PC CALIBRATION CENTER CO,,LTD.
Wachinathamsathit 57 Sukhumvit 101/1 Bangehak Praimnong Banglok 10260
Tel: +68(0) 21854333 Fax: +68(0) 21654424

webale : hitp/Avww.spc-it.com

LT
\..\

Certificate of Calibration ==

pH METER Certificate No.  CO7190490 % 7y

Equipment:

Modlel: pH700 Issued Date: 26 Augus:2018 e RS e
Serial No. (or ID.): 983068 Job No.: KCAL1911196
Manufacturer; EUTECH Page: 1o0of 4
Electrode Serial No.: 029 Model: 93X218814 Brand: EUTECH
Condition: In Condition

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Temperature 23 °C E 3 2 °C
Humidity 50 %RH k- 15 %RH

Ervironment Condition:

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

Mr. Piyapat Saicoung
26 August 2019
In house method, SPCC-WI-58, base on ASTM E 70-07

This cerlificate is traceable to the CRM maintained by DAKkS/DKD calibration laboratory
through Radior ster Analytical Co., Ltd. Certificate No. 1289, 1285, 1288
and traceable to the S| Units maintained by National Institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and E eclronics Institute Certificate No.

0530EL18

-
(Mr. Piyapat Saidoung) (Mr.Dumrcng Boonsopon)
Person in charge Authorized signatory
Thes certificale Is Issued the units of g lo the System of Unils (SI). It provides ity of ant o or natlonal standard

or otrer recoqnized national slandard labaratories.
Tha measurement unceriainty stated is he expanded uncertainty which is oblalned from the standard uncertainty muttiplied by (ho coverage factor (k=2) to provide a lovel of
with the Guide fo C ion of L inty in M (Guw)

of ] 95%. ltis In
These results may be sffacled by deviatons from specified conditions, The results relata only to the ems tasted, callbrated or sampled. The report shall not bo reproduced

axceptin full wilhout approval ot SPC Callbration Cantor Co., Lid.

SPCC-FM-C07-06: 01 Aug 2019




CALIBRATION CENTER CO.LTD.

ol Wachirathamsathit 57 Sukhumvit 10141 Bangohak Praanong Bangkok 10260
Tet : +66(0) 2185-4333 Fax : +86(0) 2186~4424
webele : hipAwww.spo-t.com

Page 2 of 4

Certificate No. : C07190490

Calibration Results:

pH Scale
input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mV)
(mv) (mv) Error (mV) (pH)
"__414.12 414 0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
L _295.80 29&_3 020 o 2.02 | 058 2.00
236.64 237 0.36 3.01 0.58 _2.00
177.48 177.5 0.02 400 0._065 [ 2.00 -
118.32 1183 -0.02 5.01 0.065 2.00
59.16 59.2 0.04 6.00 0.065 2.00
0.00 0.0 0.00 7.00 0.065 2.00
-59.16 -59.2 -0.04 8.00 0.065 2.00
| -118.32 —1_1 8.4 -0.08 - 8.99 - ﬁss | 2.00
-177.48 -177.6 -0.12 9.98 0.085 2.00 |
-236.64 -237 -0.36 10,99 0.5? 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
414,12 -414 0.12 13.97 0.58 2.00

SPCC-FM-CQ7-06: Ot Aug 2019

CALIBRATION CENTER CO. LTD.

4 Sl Wachirsthamsatrit 57 Sukhumv 1014 Bangohak Prakanong Bangkok 10260
Tel : +66{0C) 21854333 Fax : +86(0) 2185-4424
websis : http:/Mww.spe-t.com

Certificate No. : C07190490 Page 3of 4

Electrode Test Results*

The two-point catibration using two standard buffer solutions: pH 4.004 and pH 7.001

The practical slope of the pH electrode; 58.93 (mV/pH), 99.62%
The zero point of the pH slectrode; 6.83 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution {pH) Calibration (pH) Measurement {(pH)

4.004 4.01 0.006 0.0076 2.00
7.001 7.00 | -0.001 O.(M - 2.00
10.011 9.95 -0.061 0.0080 2.00

* Calibration Marked * Not TIS| Accredited " in this Certificate have been included for completeness.

SPCC-FM-CO07-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

14 Sol Wachiraihamsathit 57 Sukhumvit 101/4 Bangohak Prakanong Banghok 10260
Tel: +“(0) 2185-4833le.ﬂ6(0)2185-4424
wabakte : MtpJMww.spo-t.oom

Certificate No. : C07190490 Page 4 of 4

Electrode Test Results*

The two-paint calibration using two standard buffer solutions; pH 7.001 and pH 10.011
The practical slope of the pH electrode; 5751 (mV/pH), 97.22%

The zero point of the pH electrode; 6.82 (pH)

Sample Test Results

Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4,004 3.95 B -0.054 B 0.0076 2_.00
7.001 7.00 -0.001 0.0077 2.00
10,011 10.01 -0.001 0.0080 2.00

* Calibration Marked " Not TIS| Accredited " in this Certificate have been included for completeness,

The End of Certificate

SPCC-FM-C07-0G: 01 Aug 2018

CALIBRATION CENTER CO.,LTD.

Sol Wachirsthamsathit 57 Sukhwmvit 101/1 Bangehak Prakanong Banghok 10200
Tol : +60(0) 21854333 Fax : +66(0) 21854424
Mmmm

Certificate of Calibration &,_»3,/, a

Equipment: Digital Thermometer Certificate No.: ©15180293 :"-'q_
Model: pH 700 Issued Date: 23 August 2019 III
Serial No.(or ID) 983068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 1of 2
Condition: In Condition

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature: 22 °C + 30°C
Humidity: 50 %RH £ 15.0 %RH
Voitage: 230 VAC  + 11.0 VAC
Calibration Piace: Sensor Laboratory, SPC Calibration Center Co., Ltd,
1194 Soi Wachirathamsathit 57, Sukhumvit 10141 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By:
Calibration Date:
The Method used:
Traceability:

Mr, Twewong Thaithiang
23 August 2019
In house method, SPCC-WI-19, by comparison with standard thermometer

This certificate is traceable to the SI Units maintained by Quality Rebomn Co. Ltd.
(QR) Certificate No. QR19-1015

| SOt G, =

(Mr. Tweewong Thaithiang) (Mr.Udon Srichana)}

Person in charge Authorized signatory
This certificate is issued Lhe units of ing to th System of Unila (S1). k provides o to
or national stendard or other recognized national standerd laborstories.
The stated s the which ts obtained from the standard i bythe ge factor (k=2)
to provide a levet of of spproxh ly 85%. Itis n with the Guida lo ion of Uncentsinty in (GUM),

These resutts may be afected by deviations The results relate only to the Items tasted. cafbrated or sampled. The report shafl not
ba reproduced exceptin full withoul approval of SPC Calibration Center Co., Ltd.

SPCC-FM-C15-06 01 Aug 2019




CALIBRATION CENTER CO.,,LTD.

‘ | Sol Wachimthamesthit 57 Sukhurvt 101/1 Bangchak Prakanong Banglok 10260
Tel : +66(0) 21864333 Faxc: +86(0) 2185-4424

webale : hitp /A spe-t.com
Certlficate No.:  C15190293 Page: 20f2
Calibration Results:
Without Adjustment
Sensor Type: Thermistor Channel: -

Immersion tmm}: 110
Comection of UUC (°C}|  Uncertainty (+ °C)
-0.094 0.080

Diameter (mm): 3 Lenath (mm); 112
Deslred Temp.{°C) STD. Reading (°C) UUC. Reading (°C)
25.0 25.006 25.1

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019

- | .

Calibration

Canter

— o e —

Equipment:
Model:
Serial No. (or ID.):

Manufacturer:

Condition:
Customer:
Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

L

CALIBRATION CENTER CO.,LTD.

57 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
Tel : +60(0) 2185-4333 Fenc: +66(0) 2186~4424

“:Wm
gty J,.,
Certificate of Calibration =5
m
Balance Certificate No.:  C01193059 ':,__j?,::::_\:*
™
AZ214 lssued Date: 28 August 2019 b Lo
28092281 (MEC-LABO1)  Job No.: KCAL1911190
Sartorius Page: 10f 3

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Sol. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

25 °C * 07°C

57 %RH ¥ 4.7 %RH

Temperature

Humidity

MINE ENGINEERING CONSULTANT CO.,LTD. (11 4)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Somkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable ta the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

.4
(Mr. Piyapong Somkaew) (Mr. Rungrod Jenkitirakulchal)
Person in charge Authorized signatory
This certificate ia issued the unlts of ing to the joral Systerm of Units (SI). It ity of toi national
slandard or other recognized nalicnsl standard laboratorias
The stalad is the y which I obtained frorm the atandard d bythe factor (k=2) to provide 8 level of
of B 95%. i in wih Lhe Guide to ol ty in (GUM).

These results may ba affectsd by from spacifi Tho results rel ly to the tems tastnd, calibrated or sampied The repord ahail nal be reproduced

except in full without approve! of BPC Calibralion Centsr Co,, Lid.

SPCC-FM-C01-06: 01 Aug 2019




Calibration Results:

Before Adjustment

CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhumvit 1014 Bangohak Prakanong Banghok 10260

Tel: +86(0) 2185-4333 Fax : +68(0) 2165-4424

webalbs : hitp:/Aww.spo-t.com

Certificate No.:

C01193053

Page:

20of 3

CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukdnamvit 101/1 Bangchek Pralkanong Bangiok 10260
Tl : +66(0) 21854333 Fax : +88(0) 2186~4424
webslie : hip/Avww.spc-t.com

3of 3

Certificate No.:  C01193059 Page:

Eccentric Ermor: Weight to be1/4 or 1/3 of Maximum capacity, taken from the cznter of the pan as a zero reference.

After Adjustment

Eccentric Emor: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50 )
£ Reference Points (g)
A B C D E
-0.0001 -0.0001 0.0000 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g}
Nominal test value (g) Standard Deviation
- 20 0.00004
200 0.00005
Departure of indication from nominal value.; Readability  0.0001 (@
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty .
(@ (g) () (@) ()
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 | 500000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0.00017 2.00
150 149.99936 150.0030 -0.0030 0.00023 2.00
200 199.99987 200.0040 -0.0041 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019

o Nominal Test Vajue 50 =)]
4 ol®) Reference Points (g}
@I®
A B C D E
- 0.0001 0.0000 -0.0001 0.0000
Repeatability: Determination of the standard deviation of waighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005
Departure of indication from nominal value., Readability  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Corraction of Balance | Uncertainty ‘
(@) (@ (@ (@) @
0.001 0.00100 0.0010 0.0000 0.00010 203
0.01 0.01000 0.0100 | 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.,0000 0.00010 2.03
10 9,99998 10.0000 0.0000 0.00011 2.02
30 49.99997 50.0000 0.0000 0.00012 201
100 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 199.9999 0.0000 0.00029 | 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019




CALIBRATION CENTER CO, LTD.

4 Sol Wachirathamsathit 57 Sukhumvt 1014 Bangchak Pralanong Banglok 10260
Tek: +68(0) 21854333 Fax : +86(0) 21854424
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Certificate of Calibration =
Equipment: Oven Certificate No.: C31191681 f/r;‘f{"“\“s
Model: UF 110 Issued Date: 27 August 2019 ' e
Serfal No.{or ID): B418.1125 (MEC-LABOS) Job No,: KCAL1911201
Manufacturer: Memmert Page: 10f §
Condition: In Condition Ventilation Valve: Closed
Shetves(pc.): 2
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1. Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Tempsrature: 31+ 07 °C
Humidity: 56 % 28 %RH
Voltage: 226 % 3.7 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. (ffu 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Nattapat Rungrueang

22 August 2019

In house method, SPCC-WI-16, base on TLAS-G20

Calibration Place.

Calibration By:

Calibration Date:
The Method used:
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrolagy

(NIMT), Thailand through SPC Callbration Center Co., Ltd. Certificate No. C10180024

SPC Caraion CotrCo. .
{Mr.Udon Srichana)

P v

(Mr. Nattapat Rungrueang)

e n e
e T

Parson in charge Authorized signatory
This cerificate is issued the units of ohe System of Unils (SI) It provides of o or national
standerd or other recognized national standard laboralories.
The measurermani uncertanty siated is the axpandad uncertainty which is obtained kom the sandsrd inty by th age factor {(k=2) to provide a
lovalat of 95%. ki in with the Guide to Expression of Uncertainty in Measuremant (CUM).

Thase reaults may be sffected by deviations fom specified conditions. The resutts relate only to tha ima Bsted, calibrated or sampled. The report shall nat be
reproducad excapt in full without approval of SPC Calibration Centar Co., Ltd.

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Bol Wachiathamsathit 57 Sukhumwvit 10141 Bangchak Pralkenong Bangkok 10260
Tel : +06{0) 2185-4333 Fax : +66(0) 218564424
webale : hitpc/Avwaw.spe-it.com
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Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters)
Inside chamber: W=57 (cm) D= 40 (cm) H= 48 {cm)
Standard Locations (#1, #2, #3, #4); w= 6 (cm) d= 5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8); w =6 (cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 H2 #3 #4 #5 #6 #7 #3 #9
Channel of Logger 1 2 3 4 5 8 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards al any positions or location.

Measured Uniformiy. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Varlation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C31-03: 01 Aug 2019




CALIBRATION CENTER CO.,,LTD.

| Sl Wachirathamsathit 57 Sukdwmvit 101/1 Bangchak Prakanong Banghok 10260
Tel : +56(0) 21854333 Fax: +86(0) 21854424

websil : hitp/Mww.spe-itcom
Certificate No.:  €31191681 Page 30f5
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5: #6: #T: #8: #9:

104.0 104.0 10347 103.55 104.46 103.64 103.93 103.48 10249 103.09 103.84
After adjustment

Measurement Tamperalure at Spread Locations, Inditaling of Unit Under Calibration: 85.0 °C

Measured Correction of UUC. Uncertainty
Locations Temperature

c °C) (£°C)
#1 84.96 -0.04 0.39
#2 85.02 0.02 0.39
#3 85.65 0.65 0.39
#4 85.03 0.03 0.39
#5 85.26 0.26 0.39
#6 84.93 -0.07 0.39
#7 84.10 -0,90 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.19 0.39

Ternpirature Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #4 | #5 | #6 | 47 | 48 | #9 (x°C)
85.0 85.0 85.0 84.96 | 85.02 | 85.65 | 65.03 | 85.26 | 84.93 | B4.10 | 84.62 | 85.19 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
85.0 1.18 0.08 1.69

Note: * Maximum uncertainty of the @ach position

SPCC-FM-C31-03: 01 Aug 2019
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CALIBRATION CENTER CO.,LTD.

4 80| Wachiathameairit 57 Sukhumvit 101/ Bangohak Prakanong Bangkok 10260
Tel: +86{0) 2185-4333 Fax : +66(0) 2185-4424
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Certificate No.:  C31191681 Pagc 4 of 5

After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC. Uncertainty
Locations Temperature

("C) (°C) °C)
#1 103.99 -0.01 0.71
#2 104.11 0.1 0.74
#3 105.00 1.00 0.77
#4 104.09 0.09 0.66
#5 104.50 0.50 0.75
#8 103.96 -0.04 0.66
#7 102.91 -1.09 0.67
#8 103.59 -0.41 0.66
#9 104.16 0.16 0.74

Temperaturs Distribution
Desired Setting [Indicating Measured Temperature at Spread Locatians (°C) Uncertainty
(*C) (*C) (°C) #1 #2 #3 #4 #5 #6 H7 #8 #9 {+°C)*
104.0 104.0 104.0 |103.99]104.11 [105.00 |104.09 |104.50 | 103.96 | 10291 | 103.59 | 104.16 0.77
Chamber Charactsrization
Indicating Measured Uniformity Measured Stability Overall Variation
C) () &°C) (c)
104.0 1.46 0.55 3.1

Note: * Maximum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Banghok 10260
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Certificate No.:  C31191681 Page 50f5

After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC Uncertainty
Locations Temperature

(°C) (°C) (+°C)
#1 179.90 -0.10 0.75
#2 180.23 0.23 0.77
#3 181.78 1.78 0.78
H4 179.68 -0.32 0.75
#5 180.72 0.72 0.77
#6 179.56 -0.44 0.74
#7 177.97 -2.03 0.75
#8 179.00 -1.00 0.77
#9 180.46 0.46 0.77

Tampaoralure Distribution
Desired | Selting |Indicating Measured Temperature at Spread Locations (“C) Uncertainty
(°C) (°C) {°C) #1 | #2 | #3 | w4 | #5 | #6 | 47 | u8 | #8 (£ °C)*
180.0 180.0 180.0 |179.90|180.23|181.78 |179.68 | 180.72|179.56 | 177.97 | 179.00 | 180.46 0.78
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
180.0 2.66 0.34 4.43

Note: * Maximum uncertainty of the each pasition

The End of Certificate

SPCC-FM-C31-03: 01 Aug 2019

SPC CALIBRATION CENTER CO.LTD.

1184 Soi Wachirsihameathit 67 Sukhumv 101/1 Bangchak Prakanong Bangkok 10260
F Tel : +06(0) 21854333 Fax: +66(0) 21864424
webalts ; fmm

Certificate of Calibration =
Certificate No..  C13190243 =

lssued Date: 23 August 2019

Equipment: Water Bath

Model: WNB 22 WSCTISETIS 17625

Callbration 0087

Serial No. (or ID.): L512.1477 (MEC-LABO9)  Job No.: KCAL1911192
Manufacturer: Memmert Page: 10of 3
Condition: In Condition
Forced Circulation:  None

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature: 31 + 07 e
Humidity: 59 t 22 %RH
Voltage: 229 + 08 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. ( 4w 4 }
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Ampol Srisumphan

22 August 2019

In house method, SPCC-WI-17, base on ASTM E715-80

Calibration Place:

Calibratlon By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thalland through SPC Calibraticn Center Co., Ltd. Certificate No. 10190016

()

Soven ol %% o W%_M
Rl T ———
{Mr. Ampol Srisumphan) (M.
Person in charge Authorized signatory
This certificate (s Issued the units of ing o the Systen of Units (SI). )t of to or
nalional slandard or other recognizad national atandard laboralosies,
The slated Is thy uncerlainty which is cbiained from the standard bytre {actor (k=2) lo provide a
level of of 95%_Ris In with the Guide to f L y m Me (GUM).
Thesa results mey be affected by dovi from specified The results raiste only to the iteme lested, calibrated or sampled, The report shall not be

reproduced except in full wittoul approval of SPC Callbration Center Co., Lid.

SPCC-FM-C13-06: 01 Aug 2019




< SPC CALIBRATION CENTER CO.,LTD.

1184 8ol Wachirsthamaathit 57 Sukhumwit 101/1 Bangehak Prakanong Banghok 10260
Tel: +66(0) 2105-4333 Fax : +86(0) 2185-4424

SPC CALIBRATION CENTER CO.,LTD.

1194 Sol Wachirathamsathit 57 Sukhumvit 1014 Bangchak Pralanong Bangiok 10260
Tel : +66(0) 21856-4333 Fax ; +86(0) 21854424

—

website : htp/Awww, spe-t.oom webelte : hitp:/www.spc-it.com
Certificate No.:  C13190243 Page: 20of 3 Certificate No.:  C13190243 Page: 30f 3
. Calibration Results:
7 Without adjustment
Measurement Temparalure at Spread Locafions, indicating of Unit Under Calibration: 85.0 °C
Locations Measured Temperature (°C)| Correction of UUC. (°C) Uncertainty (+ °C)
#1 84.76 -0.24 0.39
#2 85.24 0.24 0.44
#3 85.01 0.01 0.34
- 4 84.93 -0.07 0.41
h w - #5 85.10 0.10 0.38
Standard Installation Locations
Temperature Distribution
Midway between the diffuser plate and the water surface X . . )
Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
Insidebath W= 38 (cm D= 32 cm H= 24 cm) Volume = 28 Liters,
(em) (om) (em) ¢ ) ("C) (*C) (°C) #1 #2 #3 #A #5 (£°C)*
Standard Locations #1: w= 5 (cm) = 5 (cm)
85,0 85.0 85.0 84.76 85.24 85.01 84.93 85.10 044
Standard Locations #2: w= 5 (cm) d= 5 (cm)
Standard Locations #3: = 5 d=
andard Locafions w (em) ° (om) Bath Characterization
Standard Locations #4: = d= 5
ardLocations w 5 (em) (em) Indicating Measured Uniformity Measured Stability Overall Variation
Standard Locations #5: Center of any probes. (#1 - #4)
yprobes. | () ¢c) (£°C) ¢c)
85.0 0.43 0.17 0.78
Position of Std # #2 #3 #4 iz Note: * Maximum uncertainty of tha each position
Channel of Logger 1 2 3 4 5

Definitons The End of Certificate
Indicating Temperature: The average reading of indicating device which forms the integral part of the bath.
Msasurad Temperature: The average reading of standards at any positions or location.

Measured Uniformify: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature patten or homogeneity with the bath at steady-state. The reference

probe is preferably iocated in the geometric center of the bath.

Meeasured Stabillty: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout obsetvation time.

SPCC-FM-C13-06: 01 Aug 2019 SPCC-FM-C13-06: 01 Aug 2019




?C CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sulkhumvit 10141 Bangohak Prakanong Bangiok 10260
Tol: +66(0) 2185-4333 Fax : +66(0) 21854424
websits : hitpJwww spo-t.oom

Certificate of Calibration i%

Equipment: SPECTROPHOTOMETER  Certificate No..  C06190376 f,’,?_*‘*\/';;‘:“}::
Model: 732C Issued Date: 27 August 2018 w.ﬂaﬁ
Serial No. (orID.): 2C41301043 (MEC-LAB11)  Job No.: KCAL1911198
Manufacturer: KWF Page: 1of 3
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 245 °C £ 00 °C
Humidity 502  %RH * 04  %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr.Nattapat Rungrueang
Calibration Date: 22 August 2019
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National institute of Standards and
Technoloav (NIST) throuah Starna Scientific Limited,
The standard lor Wavelength Certilicate No. 72569 and 72568
The standard for Photomatic Certificate No. 72571
| . O
v S o . oY)
{Mr. Nattapat Rungrueang) (Mr. Dumrong Boonsopon)
Person in charge Autharized signatory
Trus certificatm is issued the units of . ing o the i Syslem of Unils (S). It provides ility of ] at or national stardard or
alher recognized national standard laboretories
ine y stated s lho expe inty which is oblamed e the standsrd lipiiod by th go factor (k=2) to provide 4 foval of

confidence ot approxemately 95%. Iitis determined in accordance with the Guide to Expression of Uncertainty in Measuremant (GUM)
These msults may be affected by devialions fom spacified canditions. The results refeta only to tho itoms tested, calibraled or sampled. Tho rapart shall not be reproduced except
In full without approval of SPC Calibration Canter Co., Ud.

SPCC-FM-C06-08: 01 Aug 2019

Without Adjustment

Calibration Results:

CALIBRATION CENTER CO.,LTD.

4 Sol Wachiathamsathit 67 Sukhurmvit 101/1 Bangohak Prakanong Banglok 10260

Tel; +66(0) 2185-4333 Fax ; +66(0) 21864424

webelte : hitp i spe-it.com

Certificate No. : C06130376

Wavelength Accuracy {(nm), The spectral bancwidth of Std at 4 nm and UUC at 4 nm

Page 2 of 3

Standard Wavelength Unit Under Calibration Correclion Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavaslength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052

SPCC-FM-C08-08: 01 Aug 2018




Calibration Results:

- CALIBRATION CENTER CO.,LTD.

Sol Wachisthamsathit 57 Sukhumvit 101/1 Bangohak Pralanong Banghok 10260

Tel : +66(0) 2185-4333 Fax : +66(0) 21864424
weballe ; httpy/Avww spe-t.oom

Certificate No. : C06190376 Page3of 3

Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty

0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045

635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate

SPCC-FM-C06-0B: 01 Aug 2019
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PerkinEimer’

For the Better

Avio200
Preventive Maintenance Report

Company Name: van. laliduiilvisnpusaunud

Instrument Location: e.ssmided e.fqyamys Ynasil

Instrument Serial No.: 079518071903

Date: 30-May-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Component List

Company Name: an Valubwdvlvdenovdounmd
Address
ArenBiied a. 1 il
(instrument Locatlon): | fopyt shyum
Serial Number: 79518071903 PM Number: 1/2
CGustomner Name
179518071903
| (if applicable): Telephone Number:
SRRl i Service Order |y, 00296035
Name: 'Thanawat Tirakotai Number:
Dt PM Performed: 30-May-2019 Next PM Due Dste: 30-May-2020
(DO-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 PerkinElmer"
Scope

The purpose of this PM Isto ensure the continued functlonality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM beglns.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent Instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or callbration, including a current back-up of system software and/or
data files. The completed document should be signed by sn authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright information

This document contains proprietary information that Is protected by copyright All rights are reserved.

No part of this publication may be reproduced In any form whatsoever or translated Into any language
without the prior, witten permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, inc.

Trademarks

Registered names, trademaris, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer Is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted hereln are the
property of thelr respective owners.

Bxcept as specifically set forth In Its terms and conditions of sale, PerkinEimer makes no Warranty of
any kind with regard to this document, including but not Mmited to, the implied warranties of
merchantabliity and fitness for a particular purpose.

PeskinElmer shall not be llable for incldental or consequential damages In connection with the fumishing
or use of this document.

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description uant!

(¥f applicable} J EEnty
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
ND770438 O-ring kit, injector support adapter Ckeck
NO780437 O-ring kit, torch Check

Additional Reagents and Standards Required for PM
Part Number .
Description uant] ¢ | Expiration Date:
(if applicable) ptio Quantity i (MM
Muiti-Element Standard
2- X1 Apr-2020
N0§91579 [ND69-1579 difuted 10X) : 30WG pr
Instrument Calibration-4
5-97MKY1 Dec-2019

N9300221 {N930D221 diluted 100X) ! e

| 1CP-OES/Avia200 Preventive Maintenance (PM) Pago 1 of6 |

I ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6 l




Procedure Checklist 3. Electrical:

Use (v’ } to check off those steps In the checklist that have been completed. ¥ visually inspect all PC boarcs for cleanliness and signs of corrosion.
) Check all RF generator and spectrometer power supply voltages.

1. General: ¥) Run instrument diagnostic checks from the appropriate Device Centrol Module.
¥ Ask customer about unit's performance since last visit RF Generator:
¥ Check incoming AC line voltage under load for proper levels and grounding. ) Check the RF generator status screens.
W 15 the instrument operational? & Check the function of all interlocks.
2. Mechanical: Spectrometer:
7] Check the spectrometer status screens.
7 Inspect and clean all fans and filters. 7] Check for proper function of all motors from the Motor Control wincows.
@ Inspect and replace torch components and necessary.
o P P ary 4. Optlcal:

Torch Components Replaced: (Yes ZINo

: | ion.
If yes, list components replaced: & Check the neon amp for proper operation

@ Ensure that neon initialization passes at power up.

. . . . 1 Ensure that there is a single, well defined peak of sufficient intensity {app-o<imately 15,000 to
& Inspect all tubing for signs of cracking or leaking and replace as necessary. 60,000 cts.) for the 703.241m neon line viewed in the DCM Collect Spec:ra window. Re-generate
Tubing Replaced: OYes ZINo the neon correction table if problems are encountered. If problems are still exhibited after the
If yes, list tubing replaced: table is re-generated, replace the neon lamp assembly.
Neon Lamp Replaced: OYes ?iNo
& Inspect the peristaltic pump for proper operation.
] Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures. ¥ Perform the Initialize Optics routine from the Spectrometer Control wiadow..
& Check and adjust if necessary, the intemnal nitrogen, main argon, torch argon and shear gas ¥ Insure that the routine passas with no error codes. If it fails, run a manual prism scan from the
pressures spectrometer DCM,
7 nsure the Dark Current measurement (Detector Calibration) passes at init-alization.
Regulator Measured Pressure Set Pressure ] Check the shutter home sensor position.
#1 Check prism/electronics tem perature sensor readback values from the DCV. It is normal for
Nitrogen N/A NA (calibrated In Factory)

these readings to be shown in red. A typical prism temperature is app-oximately 29.5 degree C.
Main Argon 76 76psig A typical electronics temperature is approximately 35 degree C.
¥ Check the detector temperature from the DCM for -7.0 to -8.5 degree C, If cutslde of this range

Torch Argon 67 67psig the detector cooling fan may not be operational. Further inspection may be necessary.
Shear Gas 65 65psig @ Inspect for proper functicn of the transfer optics, 1) shutter 2) DV mirror 3! X/Y mirror.
¥ Clean or replace the axial and radial view windows as necassary.
Water 35 35psi Axial Window Replaced: Oves ?ino
Radial Window Replaced: OvYes ZNo
¥ Check the shear gas nozzle for blockages and proper, uniform flow.
# Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.
¥ inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM, Check all 5. Post PM Performance Tests:
motors, couplings, set screws, gears or drive assembly located on the spectrometer {prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found. & perform View Align.
i Perform preventative maintenance on the chiller as required. Make the customer aware of the importance 5.1 Spectral Resolution:

of maintaining the chiller fluid level and filter replacement.

Z1 Measure the spectrometers abllity to separate two adjacent wavelengths,
¥ Drain air compressor surge tank,

P Clean exterior of instrument. i Parameter Specification Test Result Pass/Fall
As 193.696 - Rescolution <0.009 0.007 Passed
NI231.604 - Resolution €0.011 0.008 Passed
| Ni341.476 - Resolutlon £0.015 0012 |Passed
| 82455403 - Resolution £0.020 0017 {Passed

I ICP-DES/Avin200 Preventive Maintenance (PM) Page 3 of'6 —I I ICP-OES/Avio200 Preventive Muinenance (PM) Pugi- 4 of 6 I




5.2 Precision:

&) Test for reproducibility of a set of measurement.

i Parameter Specification Test Result Pass/Fall
i Zn 213.856 %RSD £ 1% 0.42 Passed
l Mg 280.856 %RSD S 1% 0.38 Passed
Mg 285.207 %RSD <1 % 0.31 Passed
| Ba 455.403 %RSD < 1% 0.57 Passed
5.4 Mn BEC:

1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)", record intensities.

Calculated BEC: BEC = (1B * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Additional Comments

Additional Comments Regarding the PM

Element Mode Conc. B s
Mn 257.610 Radlal 1.000 ppb 5224.2 445356.8
Mn 257.610 Axlal 1,000 ppb 14670.5 1167676.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fall
Radlal 5224200 4401326 11.86 <30 PPB Pagsed
Asxclal 14670500 1153005.5 1272 <30 PPB Passed
6. Review:

7 Review with the custamer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
7 Attach PM sticker.

1CP-OES/Avio200 Preventive Maintcnance (PM)

Pagc S of'6 I

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200

have been completed.

This ICP-OES/Avio20D Passes @1 Fails I the preventive mointenance.

Review of Preventive Maintenance:
Authorized PerkinElmer Representative: - Date:
TOWA M 30-May-2019
(ED-MMM-YYYY)
Authorized Customer Representative: Date:
FiFhomed 30-May-2019
(L D-MMPA-YYYY)

ICP-OES/Avio200 Preventive Muintenunce (PM)
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dduit msuaRy Binsed
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium | Filtration, Colorimetric Method
9 Lead Digestion, (nductively Coupled Plasma Methed
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 | Mercury | Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partitlon-Gravimetric Method
14 |pH Electrometric Method
15 | Selenium Digestion, Inductively Coupled Plasma Method
16 | Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Drled at 180 °C
19 [ Total Suspended Solids Dried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method,;
Filtration, Colorimetric Method; Calculation
21 | Zinc Digestion, Inductively Coupled Plasma Method
sanmiinady
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APHA, AWWA, WEF. Standard Methods for the Examinatlon of Water and
Wastewater. 23"1 ed. Washington, DC: APHA, 2017.
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A3UNANTIIATIVFVAWNINIY

UM A1aFnna 91fin Uszand 2562

. ugidriiumnian (Total) Uni Aeunf %RAUNA
WaLRYANSATI (Description) =
INFYE LAY (Normal) (Abnormal) (%Abnormal)

1. iamsnTaeilludon

- FBS 7 2 7 2 22.2
- CHO 7 2 7 2 22.2
-TG 7 2 7 2 222
- AST 7 2 8 1 111
- ALT 7 2 8 1 11.1
- ALP 7 2 9 0 0.0
- Uric acid 7 2 9 0 0.0
- BUN 7 2 9 0 0.0
- Creatinine 7 2 9 0 0.0
2. CBC 7 2 9 0 0.0
3. UA 7 2 9 0 00
4. Ng CXR 7 2 8 1 11.1




