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usun Tud 1IBUDItESL AoUBAaNaUR DI
MINE ENGINEERING CONSULTANT CO.LTD.

2/115 Tnsomswioal 87 Svannaoy 1
BoeISVAN-UASWIEN 34/1 MuaUsB0mE!

ONNOSIYUS dondaunusid 12130
InsAlri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Data provided by Customer

Customer Name

Address
Sampling By
Station

Data provided by Laboratory

Sample Type
Analytical Date

Model of Equipment : TISH/Thermo Scientific

L 91NA
: 25-31 May 2020

Certified Date : 24 January 2020

Received Date
Report Date

Report No.
Sampling Date

ANALYSIS REPORT

: Uem vinBavnis 31 (USen dgasWmunimnasuuaswidivdnis 411in Suie) lassmaviunilessiin
uwIBUdn uazuoulalasd Usemudingdl 30064/16401 Srunusialasensyiumiloadenfufuusemudngd
23287/15110

: vatudes sunedesase Swingsiwgisnd

: Sampling Team of Mine Engineering Consuttant Co.,Ltd.

: Inendenisondwiiesasy (UTM 47 P541163 E, 957683 N.)

: M630088
: 21-24 May 2020
Sampling Method : High Volume Air Sampler

: 25 May 2020
- 31 May 2020

Model of Traceability : TE-5025A/2262
Expiration Date : 24 January 2021

Parameter Sampling Date Analytical Method Result3 Standard ¥
(mg/m?) (mg/m?)
21-22/05/2020 US.EPA 40 CFR 50, Appendix B 0.042
TSP 22-23/05/2020 US.EPA 40 CFR 50, Appendix B 0.033 ] 0.330
23-24/05/2020 US.EPA 40 CFR 50, Appendix B_ | 0.0ZO_ ]
21-22/05/2020 US.EPA 40 CFR 50, Appendix J 0.021
PM-10 22-23/05/2020 © USEPA 40 CFR 50, Appendix J 0.015 0.120
23-24/05/2020 US.EPA 40 CFR 50, Appendix J 0.019
Note : ? Usnidmnuznssunisdswindouuiani avud 24 (w.A.2547) Fes r?wuﬂmmsg"luqmmwa'\n'm'lwﬁmn"lﬁiﬂﬂﬁ"a‘lﬂ

TSP: fuazepssau wds 24 ki
PM-10: fuazesstuinidnnd 10 lumseu ade 24 4l

Reported results refer to submitted sample(s) only.

farinthip

(Miss Parinthip Petjit)
Reviewed signatory

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

(Mr. Kittiphid Plongkaew)
Approved signatory




usun Tud 1IBUDItESL ABUBAIaUN TR0
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsivloal BA Svannaov 1 AN ALYS IS RE PORT

voasSvaAn-uasLNEN 34/1 Fuausanddne
OMNosIYUS Sondnaunusid 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 gio 102

Data provided by Customer
Customer Name  : U3 vinSauavims $1im (U3em JgaeWaunimassuuazwidivdnis 4100 $utn) lasinsviuniiesviin
a1 e v o ' o ° v w @ i
w3BU wazwaulalass Usemudnah 34064/16401 smunurslassmsinuisafeiiufudseniudngi

23287/15110
Address : duathudes suneliesass Yminasegiond Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21-24 May 2020
Station s s aneiuidlamadi-eanvadlasinig Sampling Method : High Volume Air Sampler

(UTM 47 P 541944 E, 957494 N.)
Data provided by Laboratory

Sample Type 1 91N Received Date  : 25 May 2020
Analytical Date  : 25-31 May 2020 Report Date : 31 May 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method Result3 Standarf 0
(mg/m°) (mg/m°)
21-22/05/2020 US.EPA 40 CFR 50, Appendix B 0.073
TSP 22-23/05/2020 US.EPA 40 CFR 50, Appendix B 0.111 | 0.330
- 23—24/05/2620 i _US.EI_DX 40 CFR 50, Appe_n;jle 0.035
21-22/05/2020 US.EPA 40 CFR 50, Appendix J 0.035
PM-10 - _22_-23/—05/2_(% | US.EP;‘\ 40 CFR 50, Appendix J 0.050 _ 0.120
23-24/05/2020 US.EPA 40 CFR 50, Appendix J 0.015
Note: D Ussmarmiznssunisdunindonurisnd et 24 (nm.2547) Ges tvumnmspusunwaimaluussemalasialy

TSP: fuazeassiu wde 24 Halu
PM-10; fuasassvuiaidnn 10 luasey wde 24

P‘iw\““'{‘
(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



usun Tud 1IBUdItedL AoUBaNaUR DA
MINE ENGINEERING CONSULTANT CO.,LTD.

PR S

2/115 Tﬂsomsmloaw BR Sodnnaov 1
BOLSOAN-UASLNEN 34/1 FwausBUMNE
O1NoOSrYUS Svndmunusit 12130
Insfiwri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

ANALYSIS REPORT

Data provided by Customer

Customer Name

Address
Sampling By
Station

s fivatudes sunedivsase Sminasug sl
: Sampling Team of Mine Engineering Consultant Co.,L.td. Sampling Date
: Uusmgsnemuiialdmadn-esnvadlasenis

: UTEM inBaiavinis S0 (LS Jgasiandmnssuuaswidvdms $1da $u19m) lesamaiwmilossile

u3BUSu wazuoulalass Ussmutngdl 30064/16401 Saunuiilassmaiuileafenfufudsenudngd
23287/15110

: M630088

: 21-24 May 2020
Sampting Method : Anemometer

Report No.

(UTM 47 P 541944 E, 957494 N.)

Data provided by Laboratory

Sample Type : A uasirnaay Received Date  : 25 May 2020
Report Date : 31 May 2020
Result
Time 21-22 May 2020 22-23 May 2020 23-24 May 2020
wind Speed . Wind Speed R Wind Speed N
(m/s) Direction (m/s) Direction (m/s) Direction

10.00-11.00 1.5 WSw 1.0 ESE 1.1 NE
11.00-12.00 1.5 WSW 1.1 ESE 1.2 NE
12.00-13.00 1.8 WSW 1.0 ESE 1.2 NE
13.00-14.00 1.1 ENE 1.8 NNE 1.7 NNE
14.00-15.00 1.1 ENE 1.8 NNE 15 NNE
15.00-16.00 1.2 ENE 1.8 NNE 1.5 NNE
16.00-17.00 2.0 ENE 4.0 NE N/A N/A
17.00-18.00 2.0 ENE 4.0 NE N/A N/A
18.00-19.00 2.1 ENE 3.6 NE N/A N/A
19.00-20.00 1.7 ENE 1.9 NE N/A N/A
20.00-21.00 1.7 ENE 1.8 NE N/A N/A
21.00-22.00 1.5 ENE 1.9 NE N/A N/A
22.00-23.00 N/A N/A 1.0 NNE N/A N/A
23.00-00.00 N/A N/A 1.1 NNE N/A N/A
00.00-01.00 N/A N/A 1.0 NNE N/A N/A
01.00-02.00 0.5 SSW 1.1 NNE N/A N/A
02.00-03.00 0.5 SSW 1.2 NNE N/A N/A
03.00-04.00 0.5 SSW 1.1 NNE N/A N/A
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A N/A N/A
06.00-07.00 N/A N/A N/A N/A N/A N/A
07.00-08.00 N/A N/A N/A N/A N/A N/A
08.00-09.00 N/A N/A N/A N/A N/A N/A
09.00-10.00 N/A N/A N/A N/A N/A N/A

Note: N/A vanedie auaqu (Calm) fidwha 0.4 m/s

Infer: #immsaudrulngWauraniie : wﬂm"auaamammuaﬂaul*dmmwua

AnuSauduivg fAsewin fni 0.4 m/s / N X \
|
............... Usowan........... \‘ﬂ/
(Miss Putsawan Chongkonrat) (Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 172

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



2/115 Insomstooal
soasvan-uasLnen 34/1 rualsinsdne
onnosyus dondnunusid 12130
Inseiur : 02-0642253, 02-0644754
Insans : 02-0642253 rio 102

usun Tud 18UdIteso AoUBAaIaUN DN
MINE ENGINEERING CONSULTANT CO.,LTD.

i BA Svannaoy 1

‘ ANALYSIS REPORT

Data provided by Customer

Customer Name : U3t vinBasann1s 31iim (U3em Ugasdaunicmnssuuazwidivdnis 91ie Sudie) lassmsvinniiostio
widudu uazueulalase Uszniudnsi 34064/16401 Saukudslassmavinuniisadsaiuiudssniudnsh

23287/15110
Address s shuathudes Suneissase Jminasegiand Report No.
Sampling By : Sampling Team of Mine Engineering Consultant Co. Ltd. Sampling Date
Station : Uusegameinuhialdnindt-eenveslasantg Sampling Method :

(UTM 47 P 541944 E, 957494 N.)

Data provided by Laboratory

Received Date

: M630088
: 21-24 May 2020

Anemometer

: 25 May 2020

Sample Type  : anuduaziirinieau
Report Date : 31 May 2020
'x;t:m:;lssooas

WEST ,

‘-
|
|
S SRMON....

(Miss Putsawan Chongkonrat)
Reviewed signatory

- -
| Wind Speed
Imndm‘ (blowing from)

| ; 17%

EAST

WIND SPEED
(mis)

=11.20
I ss0-1120

5.80 - 8.50
I 360-580
] 180-360

0.40-1.80
Calms: 45.83%

COMMENTS

DATA PERICO

Start Date: 21/05/2020 - 10:00
End Date: 24/05/2020 - 23:59

= .

DATE.

31/05/2020

(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

2/2



usuh Tud 1IBUBItESL PoUBANaUN D0
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsioloalll BA Sodnnaoy 1 AN ALYS IS R E PO RT

Boasvan-uasLNEN 34/1 Fuausinsdne
ounosyu3 dondnunusit 12130
InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Data provided by Customer
Customer Name : U3 vinBauannis $1a (USH Ugesimunianssuwaznigivdnis 9100 $utiem) lasansvinmiiesrile
w3BUY uazusulalase Usemudng? 34064/16401 Samunurslassmsvimtiosnsiududssmutngi

23287/15110
Address s suatnudes sunaviesase Smingsmegisii Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 21-24 May 2020
Station - InendomIentinissasy (UTM 47 P541163 E, 957683 N.)  Sampling Method : Sound Level Meter
Data provided by Laboratory
Sample Type  : szAulden Received Date  : 25 May 2020
Report Date : 31 May 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/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
Equivalent Sound Pressure Level (dB(A))
Time 21-22 May 2020 22-23 May 2020 23-24 May 2020
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leg 24 hrs. Lmax
10.00-11.00 60.5 104.2 61.9 102.6 54.5 83.4
11.00-12.00 53.4 78.2 53.0 739 50.1 81.1
12.00-13.00 54.5 80.2 52.1 59.4 50.3 73.2
13.00-14.00 55.8 79.8 51.5 55.6 52.4 80.6
14.00-15.00 53.9 80.0 52.1 56.8 51.1 79.2
15.00-16.00 54.0 7.7 52.0 63.1 55.3 71.6
- 16.00-17.00 55.0 67.6 523 67.2 54.9 79.1
17.00-18.00 55.9 62.7 54.7 75.0 56.9 75.8
18.00-19.00 53.8 61.1 62.2 80.1 54.7 715
19.00-20.00 52.2 68.7 64.5 83.9 53.0 73.5
20.00-21.00 50.6 55.8 61.6 854 53.8 75.7
21.00-22.00 50.7 58.4 59.2 79.1 53.7 719
22.00-23.00 50.3 714 60.0 84.9 54.6 71.8
23.00-00.00 51.4 77.0 65.1 105.1 49.6 74.8
00.00-01.00 56.8 81.5 65.2 106.0 50.6 76.6
01.00-02.00 64.7 83.1 61.4 109.8 50.0 75.2
02.00-03.00 58.1 80.0 70.5 98.0 52.6 76.7
03.00-04.00 58.2 75.9 66.8 106.6 53.4 74.8
04.00-05.00 60.6 78.6 63.9 94.8 53.7 79.5
05.00-06.00 66.0 98.7 56.5 85.5 54.2 76.6
06.00-07.00 64.1 84.0 56.2 824 55.3 78.3
07.00-08.00 55.3 81.2 55.1 83.1 55.9 78.9
08.00-09.00 61.0 97.7 55.7 87.5 60.7 88.2
09.00-10.00 66.6 99.9 55.7 81.1 59.5 81.6
Average 24 hrs. 59.8 = 62.1 - 54.8 -
Maximum - 104.2 - 109.8 - 88.2
Standard” 70.0 115.0 - 70:0 115.0 70.0 115.0
. & ~. “\ .
Note: ! UszmiArmnssunsduwandeuueid atud 15 (/‘g« 40) iyhagsudsdlaainll
| | :JE-;}‘ )
. |-
(Miss Chonnikan Nambubpha) \ (Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory
Reported results refer to submitted sample(s) only. 172

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



usun Tud 1BUDItESL AoUBANAUN 9IA0
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsoioail 53 Soanaae 1 A N ALYS | S RE PO RT

BOuSLAR-UASLNEN 34/1 shuaustnBOneE
onnosryus dondmunusid 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 o 102

Data provided by Customer
Customer Name  : U3¥m vinBaannis 41 (U3em Ugyasnauniennssuwaswidivdnis $1a 3u19) Tassmsviuniieswiia
wsBudu uazwaulalasd Usevnudns? 34064/16401 sauunurslassnsimiissfsanuiuusemutngi

23287/15110
Address : fvatudes Sunaivsase dminastegisii Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21-24 May 2020
Station : Uusegsvneduidlsnindi-eanvadasinig Sampling Method : Sound Level Meter

(UTM 47 P 541944 E, 957494 N.)
Data provided by Laboratory

Sample Type  : szdiuiden Received Date  : 25 May 2020

Report Date : 31 May 2020

Model of Equipment : ACO 6226 Model of Traceability : CA-12B/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

Equivalent Sound Pressure Level (dB(A))
Time 21-22 May 2020 22-23 May 2020 23-24 May 2020
Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 58.0 95.2 64.2 89.7 61.5 87.5
11.00-12.00 60.4 81.3 68.5 90.0 63.7 88.9
12.00-13.00 62.0 82.8 61.4 86.0 63.0 91.2
13.00-14.00 60.1 81.6 61.1 85.2 63.1 91.8
14.00-15.00 64.9 84.1 66.2 94.0 64.2 92.1
15.00-16.00 63.9 91.1 63.5 84.8 61.0 86.2
16.00-17.00 60.3 83.3 65.2 77.2 60.9 80.4
17.00-18.00 55.5 74.9 63.6 80.7 62.6 88.0
18.00-19.00 51.6 63.8 58.1 66.5 60.6 81.5
19.00-20.00 51.7 62.4 50.3 68.5 58.0 81.9
20.00-21.00 48.3 64.6 52.4 61.3 55.6 77.1
21.00-22.00 47.6 55.1 46.6 59.5 53.6 71.3
22.00-23.00 47.1 58.4 46.4 58.2 53.7 771.3
23.00-00.00 46.5 579 45.3 70.1 53.3 61.1
00.00-01.00 46.8 66.8 45.4 59.3 54.1 74.6
01.00-02.00 48.0 72.7 51.2 78.8 55.1 774
02.00-03.00 54.5 79.6 56.9 79.0 55.5 73.9
03.00-04.00 60.1 89.9 65.6 108.0 60.1 80.4
04.00-05.00 62.9 85.3 63.6 88.4 61.0 84.7
05.00-06.00 64.7 89.2 62.1 83.2 63.5 83.6
06.00-07.00 60.3 83.1 61.8 82.8 64.1 86.2
07.00-08.00 61.3 84.5 60.4 84.0 62.5 90.2
08.00-09.00 61.2 89.6 61.4 83.6 60.5 89.6
09.00-10.00 60.6 86.7 61.2 83.9 61.3 86.6
Average 24 hrs. 59.8 - 62.1 - 60.9 -

Maximum - 95.2 - 108.0 - 92.1
Standard” 70.0 115.0 a0 115.0 70.0 115.0

Note: P Uszmanmznssumsduindouuviend atudl 15 (-f'a/u,/.,_a"s"j "Eﬁgﬂuszﬁmﬂa.ﬂmﬁﬂﬂ

§ 3 >\
]

(Miss Chonnikan Nambubpha)
Reviewed signatory

Reported results refer to submitted sample(s) only. 2/2
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 Insomsioioall 87 Svannao 1 AN ALYS l S R E PO RT

BOEISVAN-UASLNEN 34/1 FuaustnNBOME
aNOsIYUsS HoRdUNUsIL 12130
InsAwr : 02-0642253, 02-0644754
Insais : 02-0642253 pio 102

Data provided by Customer
Customer Name  : U3#w vinBaanans 31 (USem Jgasimunienssumaswididns 91ia Sudae) lassnmsvinviiessiie
w3BUFu uazuoulalass Ussyulngd 34064/16401 smunurslassmsyimlisafsfuiuysenudnsi

23287/15110
Address : fruatudes suneliesase Ymingsneyiani Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21 May 2020
Station : Menden1saniwdesasy (UTM 47 P541163 E, 957683 N.)

Sampling Method : Ground Vibration Recorder
Data provided by Laboratory

Sample Type - anuduasiiou Received Date  : 25 May 2020
Report Date : 31 May 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL

Result

Frequency ; Hz N/A N/A N/A

Peak Particle Velocity ; mm/sec N/A N/A N/A

Peak Displacement ; mm N/A N/A N/A

Standard?

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - - -

Measured Instrument Brand Model
Instantel Minimate Blaster
Note: P Anunasgiu muuszniAnssnTImSngInssssutfinasdaindon (309 Mwunnasgiunsmuaussduidsuasuduasiviou

AnnIiumiiasiiu (w.a. 2548)
N/A mueitia Frequency < 2 Hz, Velocity <0.130 mm/sec wax Displacement < 0 mm
nassdamiies 16.10 u.

-

(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Onanong Ruangsan)

Reviewed signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



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

2/115 Insomsioioall BA Soannacy 1 AN ALYS I S R E PO RT

BoasSLAN-uASLNEIN 34/1 FuausBURe
©1Nosryus dondmunusid 12130
Inseiwri : 02-0642253, 02-0644754
Insans : 02-0642253 vio 102

Data provided by Customer
Customer Name : USEW vinSBaanms 9210 (U3t Jgeeiamniainssuuazwidindms 9100 $ures) lasanmaviuviiesuiia
w3BUdY wasueulalased Usznudasi 34064/16401 Srmunuislassmsiimiiosfeniudulsemutnsi

23287/15110
Address : fuatnudes Sunaieasy Ymingsugiond Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 21 May 2020
Station : ﬂauuﬂmﬁuﬁiﬂsami (UTM 47 P 541951 E, 957638 N.)

Sampling Method : Ground Vibration Recorder
Data provided by Laboratory

Sample Type - aiduaziion Received Date  : 25 May 2020
Report Date : 31 May 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL

Result

Frequency ; Hz N/A N/A N/A

Peak Particle Velocity ; mm/sec N/A N/A N/A

Peak Displacement ; mm N/A N/A N/A

Standard®

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel Minimate Blaster

Note: ¥ fmnesgu AIUTENANTEN TV NENTeT TN RLaYAwwIndon (09 ﬁﬂuuﬂmmg'mmimuquixﬁuLﬁmuazuiﬁ'uastﬁau
M ainvllasiiu (w.A. 2548)
N/A et Frequency < 2 Hz, Velocity <0.130 mmy/sec uay Displacement < 0 mm
nassiinmiios 16.10 u.

o

(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Onanong Ruangsan)

Reviewed signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



usun Tud 1I8UDIteEL AoUBAaIaUR 9INa
MINE ENGINEERING CONSULTANT CO.,LTD.

e e o ANALYSIS REPORT

ONNOSIYus Yordnunusid 12130
InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Data provided by Customer
Customer Name  : U3t vinBaanns $1im (UStm Jgasimunimnssuuaswididni 91dn Sut9v) lessnisviuviiesviia
wstudu uazueulalasd Usemulnsi 34064/16401 SamunuRdlasaimsviuiisadsafudulssniudasi

23287/15110

Address : fuatnudes dunellesasy Jwmingsnegiond Report No. : M630088

Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 24 May 2020

Station : 'qumﬂad (UTM 47 P 541947 E, 957708 N.) Sampling Method : Grab Sampling

Data provided by Laboratory

Sample Type iRy Received Date  : 25 May 2020

Sample Appearance : la fingnau Analytical Date  : 25-31 May 2020

Report Date : 31 May 2020
Parameter Unit Analytical Method ¥ Result Standard ?

pH @ 25°C - Electrometric Method (4500-H* B) 7.43 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 324 .
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 2,667 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 O) 1,718 -
Turbidity NTU Nephelometric Method (2130 B) 4.50 -
Sulfate mg/L Turbidimetric Method (4500- SO E) 1,500 -

Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 mm§1uQtummfﬂuunéufwﬁaﬁummhznmﬂmsnisumiﬁqumﬁauu.viq'u'\ﬁ atufl 8 (w.A. 2537) senmumalunseudygRduady
uazSnyIAMAMEILIASELLTIA WA 2535 Fas fmumnassusunmiluwaniiafu FRuilusieieune du 111 seudl 16 4
asTud 24 nuawieg 2537 (Ussiadl 3)

(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) onty. 177
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



usuh Tud 1IBUDItESL AoUBAIAUN DI
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsroioal B Sodnnaoy 1 ANALYSIS REPORT

BOESVAN-UASLIEN 34/1 FMuaussUmEl
onosryus Sondaunusid 12130
Insfiwri : 02-0642253, 02-0644754
Insais : 02-0642253 sio 102

Data provided by Customer
Customer Name : U3 vinBaanms 92 (U3em Jgyasianurimnssuwazwidivdnts 91 Sutes) lasnisviuniiossiie
usBudy wazueulalase Usemulng? 34064/16401 Samunuralassmsvimilosdsafududsemulnsi

23287/15110
Address : shuathudes sunaidesasy fmingstug il Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 24 May 2020
Station . aapmgsriaulnaruiuilasins Sampling Method : Grab Sampling

(UTM 47 P 542406 E, 958200 N.)
Data provided by Laboratory

Sample Type - thitau Received Date  : 25 May 2020
Sample Appearance : widadla finznou Analytical Date  : 25-31 May 2020
Report Date : 31 May 2020
Pararmeter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 6.25 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 18.2 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 194 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 114 -
Turbidity NTU Nephelometric Method (2130 B) 7.00 -
Sulfate me/L Turbidimetric Method (4500- SO4* E) 103.6 -

Note : Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
H t ¥ a a N v ' a R | @ e -
2 mnig'\uQmmwu'\'luwaammﬂummlwmﬁﬁmznﬁumiﬁwmaauu.m'u'm AUVUN 8 (w.A. 2537) aanmum’m'luwwiwumtynauasu
o ; v L e 4 e ¥ AT o , o
uazinmammwﬁmmaauummn N.7.2535 L399 ﬂ'wnm:u1ﬁi§1u11mn1wu'l'luuwaau'lw’3ﬂu ﬂwuﬂuiwmmqmnvﬂ 18N 111 aaun 16 9

avYuil 24 punWus 2537 Wssanil 3)

(Mr. Kittiphid Plongkaew)
Approved signatory

............ Ranee .

{Miss Paranee Lumboot) | =
: . v 5/
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



usun Tud IBUDITeBY AoUBANaUR DR
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsioioall B/ Soannao 1 A N ALYS | S R E PO RT

BOESOAR-UASLNEN 34/1 MUaUSIBURE
OWnosryus Sondnunusid 12130
InsfAwri : 02-0642253, 02-0644754
Insans : 02-0642253 pio 102

Data provided by Customer
Customer Name  : US¥W vinBaann1s 910 (U3t Ugaziaunisnssuwazwidivdgnis 91ie $ut) lasansviuniiosvila
wIBUtL wazueulalase Ussmulngi 34064/16401 Samunurdlasimsvuviiandsaiuiudseniudnsi

23287/15110
Address : uatudes dneiesasy dwingsmegisii Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 24 May 2020
Station - pasmtadtinasuiuilasins Sampling Method : Grab Sampling

(UTM 47 P 541954 E, 958457 N.)
Data provided by Laboratory

Sample Type : UHIFY Received Date  : 25 May 2020
Sample Appearance : widiedld daznou Analytical Date  : 25-31 May 2020
Report Date : 31 May 2020
Parameter Unit Analytical Method V Result Standard ?
pH @ 25°C - Electrometric Method (4500-H" B) 5.95 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 34.4 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 152 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 ) 71 -
Turbidity NTU Nephelometric Method (2130 B) 12.00 B
Sulfate me/L Turbidimetric Method (4500- SO4? E) 709 -

Note : ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
¥ (oo e s o d o wm o
2 inmpuguamiblusndninfindumudsenaruenssunsdwsdeunind adudi 8 (w.a. 2537) senmumlunsesdydRdaady
wazinwAmAMAWIRdanuInI® w.A.2535 (Fas Avunuasgiuaunmiluuvdnifofu Afunluseiaaiyiuny i 111 seudl 16 9

av¥uil 24 nuaWus 2537 Ussandl 3)

e KNG | . BEECAE ey
(Miss Paranee Lumboot) : ; (Mr. Kittiphid Plongkaew)

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/7
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



uduh Tud 1IBUBIdeSo AouBaNauUr Thrio
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Trsomsioioal B Soannaoy 1 A N ALYS IS R E PO RT

BOUSOAN-UASLNEIN 34/1 shuadsinBane
onnosyus sondnunusid 12130
InsAWr : 02-0842253, 02-0644754
Insans : 02-0642253 pio 102

Data provided by Customer
Custorner Name : U3 vinduannis $1a (Ustm Jgasiaunimnssuuazwidydms 1ia Sudaem) Tassmsviuvilesuiin
witudn wazuoulalass Ussnudnsii 34064/16401 Sruunudalasinsvumiiannsatuiudssndnsi

23287/15110
Address : shuaddes Suneidvease Smingsiugisnd Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 24 May 2020
Station : wigdumeiuinng Tusn Sampling Method : Grab Sampling

(UTM 47 P 541930 E, 958176 N.)
Data provided by Laboratory

Sample Type - hiifu Received Date  : 25 May 2020
Sample Appearance : ld lingnau Analytical Date  : 25-31 May 2020
Report Date : 31 May 2020
Parameter Unit Analytical Method ¥ Resutt Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 5.08 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 13.6 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 710 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 423 B
Turbidity NTU Nephelometric Method (2130 B) 2.00 -
Sulfate me/L Turbidimetric Method (4500- SO, E) 424.7 -

Note : ¥ Standard Methods for the Examination of Water and Wastewater, 239 ed. APHA, AWWA, WEF, 2017.
2 u*msgwqtumw*»f’fluumiqﬁwﬂ':ﬁumuUssmﬂnmvnswmsﬁ'amné’auuviwﬂﬁ adufl 8 (n.a. 2537) sonmumlunse T ydidaty
uarinwiuNImAIndouLvend wm.2535 Fos fuunsnsgugummiludahiofu ARuiluseiesnunen wu 111 aoudl 16 4
av3ufl 24 nuaniug 2537 (Ussanil 3)

Lolanee
(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Paranee Lumboot)
Reviewed signatory

Reported results refer to submitted sample(s) only. a7

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



usun Tud 1IBUDITESY AoUBaNaUR Ra
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [nsomsioioall BA Soannaev 1 AN ALYS I S R E PO RT

BOESLAN-UASLNEN 34/1 FuaUsBUmEl
SINOsIYUs Sondmunusid 12130
InsAwr : 02-0642253, 02-0644754
Insahs : 02-0642253 sio 102

Data provided by Customer
Customer Name : U3#m vinBaavnis 41in (U3 JeyesWaunimnssuuaswidladnis $10a $u1299) Tassmsviuniiesviin
wsBUdu wazusulalasd Usemudng? 34064/16401 Samunusslassmsviumiiesdeaiuiudssmutngm

23287/15110
Address : fiatudes sunaiiesase dwinasegisnt Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co. Ltd. Sampling Date  : 24 May 2020
Station : Asnvsameiuiialdveddasinig Sampling Method : Grab Sampling

(UTM 47 P 541819 E, 957329 N.)
Data provided by Laboratory

Sample Type - thiu Received Date  : 25 May 2020
Sample Appearance : \wfadla finznau Analytical Date  : 25-31 May 2020
Report Date : 31 May 2020
Parameter Unit Analytical Method ¥ Result Standard ?

pH @ 25°C - Electrometric Method (4500-H* B) 6.80 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 2,447
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 Q) 1,672 -
Turbidity NTU Nephelometric Method (2130 B) 4.00 -
Sulfate me/L Turbidimetric Method (4500- SO4* E) 1,385.5 -

Note : ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 mmg'\uﬂ'mmmf'\'luwémfﬂi‘nﬁumuﬂszmHﬁmznﬁuﬂ'ﬁ%au’mﬁanwamﬁ atu# 8 (w.a. 2537) sanmumniluwseedygRdaedy
uaznyIamAMANAZELLNIA WA.2535 Fad Avumnasguguamiluudni oy ARudlusieisangune iy 111 seudl 16 ¢
av¥uil 24 quaRus 2537 Wssandl 3)

(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Paranee Lumboot)

Reviewed signatory

Reported results refer to submitted sample(s) only. 5/7
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



2/115 Insomsiol

PPN g

oall B8R Svdnnaoo 1
Boasuan-unswhen 34/1 ruausnsing
O1UNOBIYUS dordaunusid 12130
InsAiwn : 02-0642253, 02-0644754
Insans : 02-0642253 pio 102

usun Tud 1IBUDITEEL AOUBAIAUN DN
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Data provided by Customer

Customer Name  : U3¥W vinSaanums d1ia (USEm Ugasiaunimnssuuazwidudms d41in Suties) lassimsimieswiia
usBUHu wazuoulalass Usemuingd 34064/16401 Samuruislassnisviuviloadsiuiuussmutngi

23287/15110

Address : iuathudes duneissasy Ymingsugiond Report No. : M630088

Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 24 May 2020

Station . papaiuan (UTM 47 P 541002 E, 958545 N.) Sampling Method : Grab Sampling

Data provided by Laboratory

Sample Type - thifu Received Date  : 25 May 2020

Sample Appearance : desld finznou Analytical Date  : 25-31 May 2020

Report Date : 31 May 2020
Parameter Unit Analytical Method ¥ Result Standard ?

pH @ 25 °c Electrometric Method (4500-H* B) 6.50 5.0-9.0
Total Suspended Solids mg/L. Dried at 103-105 °C (2540 D) 6.8 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 140 -
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 74 -
Turbidity NTU Nephelometric Method (2130 B) 5.00 -
Sulfate mg/L Turbidimetric Method (4500- SO4* E) 63.3 -

Note : Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 u’miﬁwqmmwﬁ'ﬂuwdaﬁ’nﬁa?\umwismnﬂmnﬁumiﬁﬁu’mﬁauuﬁwwa adudl 8 (e, 2537) sanmumnlunszwdydRdaadu

) 3 v ' - < ° H + S a o da a ' <
uﬁziﬂv’]ﬂmﬂqwaiunﬂaﬂuuﬂ\i'ﬂ'lﬂ W.A.2535 1594 ﬂ']“uﬂlnnig’luﬂ'ﬂlﬂ']wu'ﬂuuwﬁﬂu"m'lﬂu ﬂwuw'Tui"l‘Uﬂi)il"lqt‘lJnv’l 16y 111 waun 16 9

aviuil 24 nuaniug 2537 (Wssamil 3)

(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

(Mr. Kittiphid Plongkaew)
Approved signatory

6/7



usun Tud IBUDITESY AeUBaNaUN S
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [psomsioioaill BA Svannaov 1 AN ALYS I S R E PO RT

BoaSvan-unsLien 34/1 Fuausinsdne
ounosryus Yondaunusid 12130
InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Data provided by Customer
Customer Name : U3 vinBaannis d1fia (U3 Jeyasiauniennssusaswiditdns $1ia 3u1297) Tassmsviuniiesviin

wBUs wazwoulalase Usenulnsh 34064/16401 SauwnusalasInNsiwlaafeanuiudsenutingyi

23287/15110
Address s uatudes sunaiiseasy faminasivgisnil Report No. : M630088
Sampling By : Sampling Team of Mine Engineering Consultant Co.Ltd. Sampling Date  : 24 May 2020
Station : VoumalsuSeutuneuyum Sampling Method : Grab Sampling

(UTM 47 P 541472 E, 956709 N.)

Data provided by Laboratory

Sample Type s ARy Received Date  : 25 May 2020
Sample Appearance : widasla lifinznou Analytical Date  : 25-31 May 2020
Report Date : 31 May 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C = Electrometric Method (4500-H* B) 6.94 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 mg/L Dried at 180 “C (2540 C) 61 1,200
than 600
Not more
Total Hardness me/L. as CaCOs | EDTA Titrimetric Method (2340 C) 30 500
than 300
Turbidity NTU Nephelometric Method (2130 8) 2.00 5 20
. . 2 Not more
Sulfate mg/L Turbidimetric Method (4500- SOs” E) 10.1 250
than 200
Note : ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

) v a a - o o o ) Y
2 1ATTIUANAMNANUTENANSENTIM IR INTs TN ARaz AL IAeN 1F89 Avuandninasitazanasnisiunivinsdmiunstesiu
v a4 o - = a ' = v oo
fuansrsuguuasnalasiuluFadanadeudufiy we. 2551 fRudlusefiaanpuunm b 125 asufies 85 4 arfuil 21 wqwaau 2552

e FOTANER
(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Approved signatory

Reviewed signatory

Reported results refer to submitted sample(s) only. 144
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.02 03-04-2563



L'é]ﬂﬁ’ﬁLL‘L!‘U];?

lanNE15daUNgULATDILD




—
TISCH

Environmental

RECALIBRATION
DUE DATE:

January 24, 2021

Calibration Certification Information

Cal. Date: January 24, 2020 Rootsmeter S/N: 438320 Ta: 295 °K
Operator;  Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final Avol. ATime apP AH
Run {m3) {m3) {m3) {min} (mm Hg) {in H20)

1 1 2 1 1.4260 32 2.00

2 3 4 1 0.5990 6.4 4.00

3 5 3 1 0.8940] 7.9 5.00

4 7 8 1 0.8480) 8.8 5.50

S 9 10 1 0.7030 127 8.00

Data Tabulation

|AH: calibrater manometer reading (i H20]
AP: o rearding {mm FHgl
Ta: actzal absolute temperature | K)

Pa: actual barometric pressure [mm Hg)

o imtercept

m: slope

vt | ame | /OHEENTEY) o |{oH(Tarpa)
{m3) (x-axis) |y-axis) Va (x-axis) {ip-onis}
0.9917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 19959 0.9915 0.9925 1.2549
0.9854 1.1023 2.2315 0.9895 1.1068 1.4030
0.9843 1.1634 2.3405 0.9883 11682 14715
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-8P)/Pstd)(Tstd/Ta) [ Va=[AVol([Ra-aF)/Pa)
Qstd=|Vstd/ATime ] Qa=|va/ATime
For subseq flow rate calculati
Qstd= Um(( au(-5a, (—':r’l}‘-—})b> Qa= 1/m<< JaH( T.—.;Paj)-b)
Standard Conditions
Tstd:] 29815 g RECALIBRATION
Pstd:| 760 mm Hg
Key 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

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

TOLL FREE: {877)263-7610
FAX: (513)467-9009

www/ tisch-env com

HAMIS v

Certificate Of Calibration

Htem Audiogram Cer. No. HC200898

Brand:  QUEST Page 1
Model: CA-12B
Serinl Number : 12040047 IDNO.: -

Client : i lnd BulifieTs neusaumud dida

2115 Tnzams wieed 3 Fiiin ansal wmodaiin-wesuion34/] shuouszrisdad dunoson Soimbnunidl 12130

Room Ambient Condition Temperature | 25.00 Celsiuss Humidity : 50.00 *“*
Calibrated Date 13 March 2020 Duc Date 13 March 2021
Calibrated By Nettawat Chantanonires Procedure Used TS/FICULTR
STANDARD USED
Description/Model Scrial Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 135! LARSON DAVIS EEL.BP.105/1261 17 February 2021
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC 196460 7 October 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 Conlidence of Approximately 95 %

This Certification is trucenble to

Thailand Institute of Scientific and Technological Research (Tisir}

Hospital Assets Management Service Co.,Lid,,GIIC Calibration Lat v, And The National [nst of Standards and

e"’—'l-;'—'ag,.‘a%
s/ Hospital
f‘.' Asreto Monngement
figrvizes d. |
{ ]

Calibrated By : = %

¢ —Tj‘:;.._

( Nattawat Chantonontree ) ( Phakdee Chananoi )
Engineer Service Manager
UM podfinen wand wisan treiind $1in

81/10 vaifl 3 il o mvmuuts salyusdl 12140 T, 0-2433-9682-4 Wind 0-2433-9685




TSFD28 Rev D Eff Dals 01/098/2008

HOSPITAL ASSETS MANAGEMENT SERVICES Co ,Lid

Calibration Results

Cer.No.  HC 200898

Puge 2
1IFIFlN litative Tous Commaenty 11r N Crualitative Tests Comments
i Chamia / Heuting 1 ¢ | Memre
(B8 4 :
. Muniret LIS < | Motor/ Pump / Fan/
i3 ¥ | Camer i linhmy Compzysic
14 j AL Plieg [ Pucepiacies Li6 7 | Vit L ewrs
13 Line Cord 117 Bagery 7 Chargey
[ v | Somals Matiets .18 | lndicaton s Dlsglays
17 : Llesubt Borskey | une 119 | Mver Calibeylinn | SF-Tes
:_: 4 Tuboa  iosce [BT] ¥ | Adarmm / Interiocin
Z Cahlea 21 <] bl Sy
Lig Hlittlm & Cinme gl 131) Labeling
[ET] ¥ | Blectrodes ! Transdicers 113 Accmsanrin
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Removed From Use

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

Manufacturer:

Electrode Serial No.:

Condition:

Customer:

Environment Candition:

Calibration Place:

Calibration By:
Calibration Date:

The Method used:

Traceability:

RITNE

°C CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 57 Sukdwumvit 101/ Bangohak Prakanong Banglok 10260
Tet : +66(0) 2186~4333 Fax ; +66(0) 2185-4424

webalte : hittp:/Awww.spo-iLoom

T

Certificate of Calibration ;I%

pH METER Ceriificate No.  CO7180480 =3

pHT00 lssued Date; 26 AUUS2019 s Vs
983068 Job No.: KCAL1911196

EUTECH Page: 1of 4

029 Model: 93X218814  Brand:  EUTECH

In Condition

MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature 23 °C + 2 °C
Humidity 50 %RH + 15 %RH

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

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

This certificate is traceable to the CRM maintained by DAkkS/DKD calibration laboratory
through Radiometer 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 Electronics Institute Certificate No.

| .- O

0530EL18

(Mr. Piyapat Saidoung)
Person in charge
This certificate is lasued the units of

SPC Calbation CelerCo, L, )7
L —
(Mr. Dumrong Boonsopon)
Authorized signatory
@ to the Systern of Uniis {S1). it provid ity of o ional or national stendard

or alher recodnized nalionel standard [eborstories.

The

uncertamly which Is abhined from tha standard uncertainty multiplied by tho coverage factor (k=2) to provide a lovel of
n with the Guids fo E of L inty in (GUM).

of

Thess results may be affected by

o fied

The results relate only to the items tasted, callbrated or sampied. The report shall not be reproduced

oxcept in full without approval of SPC Callbration Contor Ca., Ltd.

SPCC-FM-C07-06: 01 Aug 2019




| - SPC CALIBRATION CENTER CO,LTD. | | =i

Wachirsthamsathit 57 Sulhurmvit 10141 Bangohak Pralanong Bangkok 10260
Tal: +86(0) 21864333 Fax : +66(0) 21864424

CALIBRATION CENTER CO.,LTD.

Sol Wachiathamsathit 57 Sukdurmvit 101/1 Bangehak Prakanong Bangkok 10280
Tel : +66(0) 21854333 Fax ; +88(0) 2185-4424

webale : http/Mww.spc-it.com websbe : http/Awww.spe-t.com
Certificate No. : C07190490 Page 2 of 4 Certificate No. : C07190490 Page 3 of 4
Calibration Results: Electrode Test Results*
pH Scale The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH electrode; 5893 (mV/ipH), 99.62%
The zero point of the pH electrode; 6.83 (pH)
Input pH Meter Reading Uncertainty of ‘ ©
Coverage Factor (k
Measurement (mV) Sample Test Results
(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 Standard Buffer Unit Under Uncertainty of
= Difference (pH) Coverage Factor (k)
295.80 296 020 | 2.02 0.58 2.00 i Solution {pH) Calibration (pH) Measurement (pH)
236.64 237 0.36 3.01 0.58 2.00
4.004 4.01 0.006 0.0076 2.00
177.48 177.5 0.02 4.01 0.065 2.00 . I
7.001 7.00 -0.001 0.0077 2.00
118.32 118.3 -0.02 6.01 0.065 2.00 h D -
10.011 9.95 -0.061 0.0080 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 .
* Calibration Marked * Not TIS| Accredited “in this Certificate have been included for completeness.
-69.16 -59.2 0.04 8.00 0.065 2,00
-118.32 -118.4 —028 . 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 a 2.00
-414.12 -414 0.12 13.97 0.58 2.00




CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukdhumvt 101/ Bangohak Prakanong Banglok 10260
Tel : +86(0) 2185-4333 Fax : +66(0) 21854424

webalts : htip/Avww.spo-t.com
Certificate No. : C07190490 Page 4 of 4
Electrode Test Results*
The two-point calibration using two standard buffer solutions; pH 7.001 and pH 10.011
The practical slope of the pH electrode; 57.51 (mV/ipH),  97.22%
The zero point of the pH eleclrode; 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 [ -0.054 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 TISI Accredited *in this Certificate have been included for completeness.

CALIBRATION CENTER CO.,LTD.

Sol Wichirsthamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Banglok 10260
Tel : +66(0) 21864333 Fax : +6&(0) 2186-4424
wabsie : hitp:/bww.spc-t.com

Certificate of Calibration “i

Equipment: Digital Thermometer Certificate No.: €15190293 ’f"-a.ﬁf,\_.\»“'
Modsl: pH 700 Issued Date: 23 August 2019 b S
Serial No.(or ID) 983068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 10f 2
Conditlon: 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
Voltage: 230 VAC 1 11.0 VAC

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

Calibration By:
Calibration Date:
The Method used:

Mr. Twewong Thaithiang
23 August 2019

In house methed, SPCC-WI-19, by comparison with standard thermometer

The End of Certificate

SPCC-FM-C07-0G: 01 Aug 2019

Traceability: This certificate is traceable to the Si Units maintained by Quality Reborn Co. Ltd.

(QR) Certificate No. QR19-1015

% : 9C Caltration Centr Co, Ut
S Caltaton Cntr

(Mr. Tweewong Thaithiang)

(Mr. Udon Srichana)

Person in charge Authorized signatory
This certificala Is issued Lha unils of measurement according to the Intamational System of Units (SI). It provides of ta
ornational stendard or other recognized national standard laboretaries.
The inty shated is the which Is obtalned from the standard inty i by the ge factor (k=2)
to provide a level of of i 95%. Itis n with the Guide 0 E ion of L inty In (GUM).
These results may be affacled by from fi The rosults relate anly Lo the items tested. calibrated or sampled. The report shall not

be repreduced except in fulf without approval of SPC Calibration Canter Co., Ltd.

SPCC-FM-C15-06 :0'1 Aug 2019




e

Calibration Results;

Without Adjustment

Sensor Type: Thermistor

Diameter (mm): 3

Length (mm). 112

C CALIBRATION CENTER CO.,LTD.

§ Sol Wechirathamsathit 57 Sukwmvit 101/ Bangchak Prakanong Banglok 10260
i Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
wabsils : hitp/Mwww.spc-rt.oom

Certificate No.: C15190293 Page: 20f 2

Channel: -

Immersion (mtt): 110

Desired Temp.{"C)

STD. Reading (°C)

UUC. Reading (°C) |Coiraction of UUC (°C)| Uncertainty (+ °C)

25.0

26.006

251 -0.0%4 0,080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Sol Wachiratharmsathit 57 Sukhumvit 1014 Bangehak Prelanong Bangkok 10260
Tel: +66(0) 2185-4333 Fax : +86(0) 2185-4424
weballs : hitpeiiwww.spo-it.oom

Ay,

Certificate of Calibration =2

il

i

Equipment: Oven Certificate No.: C31191681 RN
Model: UF 110 Issued Date: 27 August 2019 oAb
Serial No.(or ID): B418.1125 (MEC-LAB05) Job No.: KCAL1811201
Manufacturer; Memmert Page: 10of §

Condition: In Condition Ventilation Valve: Closed
Shelves(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: Temperature: 31 ¢ 0.7 °C
Humidity: 56 % 2.8 %RH
Voltage: 226 % 37 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. (ﬁu 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-18, base on TLAS-G20

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the S| Units maintalned by National Institute of Metrology

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

(L~

o SPC Calbraion Cnter o, Lt
e =]
(Mr. Nattapat Rungrueang) {Mr.Udon Srichana)
Persan in charge Authorized signatory
This carlificate is isnued the units of g lo the System of Units (SI) ity of to i or national
standard or other recognized national standard laboralories.
The ity stated s the which 8 oblained from the standard fector (k=2) to provide a
level ot of. B5%. tis with the Guide to jon of yin & (GUM).

These reaults may be affectec by devistions Fom specified condilions. The rasults relate only [0 the items tested, cafloreted or sampled. Tha raport shali nol be
reproduced excapt in hull without epproval of SPC Calibration Center Ca., Lid,

SPCC-FM-C31-03: 01 Aug 2019




CALIBRATION CENTER CO,,LTD.

4 S0l Wachiratharmsatit 57 Suktumvt 1041 Bangohak Prakanong Banglok 10260
Tel : +66(0) 2185-4333 Fac: +08(0) 21854424

waballs : hitp./www.spc-it.com
Certificate No.:  C31191881 Page 20of5
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Standard Instaliation Locations
Violume (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= 86 (cm) d=5 (cm) h=5 {cm)
#9: Geometric center of the chamber
Pasition of Std #1 #2 #3 #4 #5 H#6 w7 #B8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Befinitions

Indlcating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Moasured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures betwseen 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.
Qverall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

3 Soi Wechirathamsathit 57 Sukhurmv 101/1 Bangohak Praianong Bangkok 10260
Tol:+ee(o)2us-4mF0(:+u(o)z186-«24

website : hitpx/www.spc-t.oom
Certificate No.:  C31191681 Page 30of5
Calibration Results:
Befors adjustment
Setting: Indicating: #1: #H2: #3:  #4:  #5.  #6:.  #H7:  #8:  #9:

104.0 104.0 10347 103.59 104.46 103.84 103.93 10348 102.49 103.09 103.84
After adjustment

Measurement Temperatura at Spread Locations, Indicaling of Unit Under Calibration: 85.0 °C

Messured Corraction 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

# 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

Temperatura Distribution
Desired | Setting |Indicating Measured Temperature at Spread Lacations (°C) Uncertainty

(°C) °C) (°C) w1 | #2 | #3 | w4 | #s | #6 | #7 | #8 | mo (£°C)*
85.0 85.0 85.0 84.96 | 85.02 | 85.65 | 85.03 | 85.26 | 84.93 | 84.10 | 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 uncertainly of the each position

SPCC-FM-C31-03: 01 Aug 2019




CALIBRATION CENTER CO,,LTD.

Wachirathamsathit 57 Sukhumwit 101/ Bangchak Prakanong Bangiok 10260
Tel: +606{0) 21854333 Fax : +66(0) 2185~4424
webele : hifp /e spe-it.com

Certificate No.:  C31191681

Page 4of§

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) (x°C)
#1 103.99 -0.01 0.71
H2 104.11 0.11 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
HY 104.16 0.16 0.74

Tamperatura Distribution

CALIBRATION CENTER CO.,LTD.

| Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
Vel : +66(0) 2185-4333 Fax : +08(0) 2185-4424
weballs ; hitp/www.spc-tcom

Certificate No.:  C31191681 Page 50f5

After adjustment (Cont.)

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

MESSed Correction of UUC. Uncertainty
Locations Temperature

(°C) (°C) (+°C)

#1 179.90 -0.10 0.75

#2 180.23 0.23 Q.77

#3 181.78 1.78 0.78

#4 179.68 -0.32 0.75

#5 180.72 0.72 Q.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

Temperature Distrbution
Desired | Setting |lndicating Measured Temperature at Spread Locations (°C) Uncertainty

(°C) (°C) (°C) #1 | #2 | #3 | w4 | 85 | #6 | #7 | #8 | #9 (+°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

Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) {°C) #1 #2 | #3 | w4 H5 #6 #7 | #8 | #9 (£ °C)*
104.0 104.0 104.0 [103.99(104.11 [105.00 | 104.09 [ 104.50 | 103.96 [ 102,91 | 103.59 | 104.16 0.77

Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Varlation
(C) (°C) #°c) ¢C)
104.0 1.46 0.55 3N

Note: * Maximum uncertainly of the each position

SPCC-FM-C31-03: 01 Aug 2019

Indicating Measured Uniformity Measured Stability Overall Variation
¢c) (C) z°C) c)
180.0 2.66 0.34 4.43

Note: * Maximum uncertainty of Ihe each pasition

The End of Certificate

SPCC-FM-C31-03: 01 Aug 2019




SPC CALIBRATION CENTER CO.,LTD.

1194 Sol Wachirathamsathit 57 Sukhumvt 101/1 Bangchak Prakanong Bangkok 10260
Tel: +66{0) 21854333 Fax : +66(0) 21864424
wabselte : hitp:/iwww.spc-t.oom

Certificate of Calibration f-le‘;__;;.

Equipment: Water Bath Certificate No.:  C13180243
Maodel: WNB 22 Issued Date: 23 Augus! 2019 JOCTISHTS 17028
Calfhration 0067
Serial No. (or ID.); L512.1477 (MEC-LABOS) Job No.: KCAL1911192
Manufacturer: Memmert Page: 10aof 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,
Thanyaburl, Pathum Thani 12130 Thailand.
Environment Condition: Temperature: 31 + 07 °c

Humidity: 59 + 22 %RH

Voltage: 229 + 0.8 VAC
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( du4)
2/1 15 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 By:

Callbration Date:
The Method used:
Traceability: This certificate is fraceabls to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. 10190016

| g () o

SHC Caibration Center Co. Lt ~

Savwe ol Hasated

(Mr. Ampol Srisumphan) (Mr.
Person in charge Authorized signatory

This certificate is Issued the units of ing to the Syswem of Unlts (S1). It provides of ] or
ninticianl sianiied oF ottes recogH d sandard |

The stated is the dod y which is obtained from the standard i bythe factor (k=2) o provide &
loved of of 95%. Ri in with tho Guide to all y 0 (GUM),

Thesa reauits may be aflected by from specified Tha resuils reiste only to the kems testad, caltorated or sampled, Tha report ahall not ba

axcept in full tof SPCC Center Co,, Lid

SPCC-FM-C13-06: 01 Aug 2019

SPC CALIBRATION CENTER CO.,LTD.

11714 Sol Wachirathamssthit 67 Suldwamvit 101/1 Bangchak Pralmnong Banglok 10260
Tel : +66(0) 2186-4333 Fax : +86(0) 2185-4424
weabsite : hitpuwww.spo-toom

Cortificate No.: C13190243 Page: 20f 3
A
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Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath W= 36 (cm) D= 32 {cm} H= 24 (cm) Volume = 28 (Liters)
Standard Locations #1: = 5 (cm) d= 5 (cm)
Standard Locetions #2: = 5 (cm) d= 5 (em)
Standard Locations #3: = 5 (cm) d= 5 (cm)
Standard Locations #4: = 5 {cm) d= § {cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Paosition of Std #1 #2 #3 #4 #5
Channel of Logger 1 2 3 4 5

Definitions

Indicating Temperature: The average reading of indicating device which forms the Integral part of the bath.
Measured Tempersture: The average reading of standards at any positions or location.

Measured Uniformity. 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 observalion time as
possible to determine the temperature pattern or homogeneity with the bath at steady-state. The reference

proba is preferably located in the geomaetric center of the bath.

Measured Stabillly: The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Vanation: The difference of maximum and minimum measured temperaturas throughout observation tima,

SPCC-FM-C13-06: 01 Aug 2019




SPC CALIBRATION CENTER CO,,LTD.

1184 Sol Wachirathamsaitit 57 Suldwrmvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21864333 Fax : +68(0) 21854424
webxbe : hitp:/www.spc-rt.oom

Certificate No.:  C13190243 Page: 3Jof 3

Calibration Results:
Without adjustment

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C

Lacations [Measurad Temperature ("C}| Cormrection of UUC. (*C) Uncertalnty (+ °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
#5 85.10 0.10 0.38

Temperature Distribution

Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 w2 #3 #4 #5 (t°C)*
85.0 85.0 86.0 84.76 85.24 85.01 84.93 85.10 0.44

Bath Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£ °C) (°C)
85.0 0.43 0.17 0.78

Note: * Maximum uncertainty of the each position

The End of Certificate

SPCC-FM-C13-06: 01 Aug 2019

C CALIBRATION CENTER CO.,LTD.

4 Soi Wachirathamsathit 57 Sukiwrmvit 101/1 Bangohak Prakanong Bengiwok 10260
Tol : +68(0) 2186-4333 Fanc : +668(0) 21854424

web*:rlb:}m.nm-ﬂ.cnm
Certificate of Calibration  5=2
Equipment: SPECTROPHOTOMETER  Certificate No.:  C06190376 .7?,,' - '\
Model: 732C Issued Date: 27 August 2019 WTBIW
Serial No. {or ID.): 2C41301043 (MEC-LAB11) Job No.: KCAL1911198
Manufacturer: KWF Page: 10of 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 50.2  %RH + 04  %RH

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.

Mr.Nattapat Rungrueang

Calibration Place

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

22 August 2019
In house method, SPCC-Wi-24, base on ASTM E 275-08 and ASTM E 387-04

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

Technoloav (NIST) throuah Starna Scientific Limited.
The standard for Wavelength Certificate No. 72569 and 72568

The standard for Photomatic Certificate No. 72571

| .

ooy SPC ot C ..

(Mr. Nattapat Rungrueang)

O
S

{Mr. Dumrong Boonsopon)

Person in charge Authorized signatory
Th's cerlificate isissuad the units of nt ing to Lhe ) | Sixbern of Linits (S 1L provides ility & b ink ernational standard or
other recognized national standard laboratories.
Ths mesaurement uncertainly sia(ad is tha expanded bncorainty which ia oblsined kom the standard bythe go factor (k=2} to provide a level of

with the Guida lo Expression of Uncertainty in Measurement (GUM)

of app 95%. I ined in
These resulis may be affectad by daviations from specifiod conditions. Tho reaults refate only to the Rems tastod, calibrated or sampled.The report shall not be reproduced axcept
in ull without approval of SPC Callbration Center Co , Lid

SPCC-FM-C06-08: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

§ Soi Wachirathamsathit 67 Suikhurmvit 101/1 Bangohak Pralanong Bangkok 10260
3 Tel : +66(0) 2185-4333 Fax : +66(0) 21854424
webslie ; hitp/iwva spe-t.com

Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy {nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 358.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.60 0.13
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength 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-C06-08: 01 Aug 2019

-~

'PC CALIBRATION CENTERCO,LTD.

57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tei : +66(0) 21854333 Fax : +86(0) 2185~4424
webelie : hitpww spe+t.oom

Certificate No. : C06190376 Page 3 of 3

Calibration Results:

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

0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
essom 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 2018




' ) . ICP-OES/Avio200 Preventive Maintenance (PM)

4 ! . Company Name: wan Wnlubutnlebrmrdoumal

PerkmE:meeﬂ: Mdress nsmtted ot ivunt

Serlal Number: 79518071903 PM Number: 2
fr p——— Telephone Number:
Service Engineer 1wt Tirakotal Service Order 5, 60296035
P— Nome:' Numbar:
AVI O 2 0 O mw:?lm-m ‘ 30-May-2019 Nm 30-May-2020
Preventive Maintenance Report e dhe
L= Part Number Release Publication Date , >

09370140 Rev.4 B January 2018 PerkinElmer"

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
Inspecting and replacing any worn or damaged perts. Thiy service shouid only be performed by a trained
representative of PerkinEimer.

The customer should save thelr method before the PM begins.

General Instructions:

I The customer must provide the engineer operstional data to demonstrate recemt 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
duta flles. The completed document should be signed by an authorized PerkinElmer und customer
rupresantative and left with the customer, Update the PM sticker and Instrument logbook as required.

Copyright information
This document contalns proprietary Information that ls protected by copyright.All rights are reserved.
No part of this publicaion may be reproduced In any form whatsoever or translated Into any language

Company Name: wn.Iaduﬁuﬁtﬁuémawﬁatmuﬁ without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmar, inc.
H o - Trademarks
instrument Location: a.dszaniiad B.ﬂmmiﬁ ﬂnumu Aegistared names, trademarks, etc. used In this document, even when nat specifically marked as such, are

protected by law. PerkinEimer Is @ registered trademark of PerkinElmer, Inc. All other trademarks and

registered trademarks not owned by PerkinEimer, Inc. or its subsidiaries that are depicted herein are the

property of their respective owners.

Except as spacifically sat forth n Its terme and conditions of sale, PerkinEimer makes no Warventy of
. n | ocument, , the im warranties of

Instrument Serial No.: 079518071903 _ e S 1 e S (S RS

PerkinElmer shall not be ltable for incldents) or consequential damages In connection with the furnishing

Date: 30-May-2019 or use of this document.

| 1CP-0BS/Avia200 Prevestive Maintenance (PM) Page1of6 |




Component List

Component / Specific Model Serlal # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description uan

(i applicable) g SR
09995058 Air Filter-Spectrometer Clean
NO77520 Air Filter-AF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
ND770438 ©-ring kit, injector support adapter Ckeck
NO780437 O-ring kit, torch Check

Additional Reagents and Standards Required for PM
Part Number .
Description uan Batch/Lot # | Explration Date:
(if applicable) B Quantity S (MM
Multi-Element Standard
2-30W Apr-2020
NOB91579 [NOG9-1579 diluted 10%) ! X1 P
Instrument Calibration-4
5-97MKY1 Dec-2019

N9300221 {N9300221 diluted 100X) t e

| 1CP-0ES/Avio200 Preventive Maintenance (PM) Page 2016 |

Procedure Checklist
Use {v' } to check off those steps in the checklist that have been completed.

1. General:

¥ Ask customer about unit’s performance since last visit.
¥l Check Incoming AC line voltage under load for proper levels and grounding.

& Is the instrument operational?
2. Mechanical:

@ Inspect and clean all fans and filters.
&) Inspect and replace torch components and necessary.

Torch Components Replaced: (Yes No
If yes, list components replaced:

@ Inspect all tubing for signs of cracking or leaking and replace as necessary.

Tubing Replaced: OYes ZINo
If yes, list tubing replaced:

& inspect the peristaltic pump for proper operation,
@ Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
@ Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated In Factory)
Maln Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

¥ Check the shear gas nozzle for blockages and proper, uniform flow.

& Inspect nitrogen HifLow purge and shear gas solenoids for proper function.

i Inspect the functlon of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
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 preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

i Drain air compressor surge tank.

¥ Clean exterior of instrument.

| 1CP-0ES/Avio200 Preventive Maintenunce (PM) Page 30t |




3. Electrical:

7 Visually inspect all PC boards for cleanliness and signs of corrosion.
) Check all RF generator and spectrometer power supply voltages.
¥ Run instrument diagnostic checks from the appropriate Device Control Module,

RF Generator:
71 Check the RF generator status screens.
7 Check the function of all interlocks.

Spectrometer:
1 Check the spectrometer status screens.
) Check for proper function of all motors from the Motor Control window.,

4, Optical:

] Check the neon lamp for proper operation.

2 Ensure that neon initialization passes at power up.

¥ Ensure that there is 3 single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate

5.2 Predision:
& Test for reproducibility of a set of measurement.
Paramater SpecHication Test Rasuht Pass/Fail
Zn 213.856 %RSD < 1% 0.42 Paesed
Mg 280.356 %RSD < 1% 038 Passed
Mg 285.207 %RSD < 1% 0.31 Passed
| B 455.403 %RSD < 1% 0.57 Passed
5.4 Mn BEC:

1 Run Axial and Radial BEC according to the ART spec, or the commissioning test procedure,

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples "IB (2%HNO3}” and “IS (ND69-1579/10)", record intensities,
Calculated BEC: BEC = (1B * Conc of Std) / (1S - IB}. Where Conc of Std = 1,000 PPB

the neon correction table if problems are encountered. If problems are still exhibited after the

table is re-generated, replace the neon lamp assembly. Elemant Mods Conc. ] 3
Neon Lamp Replaced: [Yes ZiNo Mn 257.610 Radlal 1,000 ppb 52242 445356.8
¥i Perform the Initialize Optics routine from the Spectrometer Control window. Mn 257.610 Axial 1,000 ppb 14670.5 1167676.0
#1 Insure that the routine passes with no error codes. IF it fails, run a manual prism scan from the
spectrometer DCM. Mn 257.610 1B*Conc., 15-1B BEC Spac Pass/Fall
@ Insure the Dark Current measurement {Detector Calibration) passes at initializatlon. Radiat 5224200 440132.6 11.86 <30 PPB Passed
) Check the shutter home sensor position. Axlal 14670500 1153005.5 1272 <30 PPB Passed

) Check prism/electronics temperature sensor readback values from the DCM. It is hormal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
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 outside of this range 6. Review:
the detector cooling fan may not be operational. Further inspection may be necessary. ! Review with the customer PM work performed.

I Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror. ¥ Discuss recommended customer supplied materials to have on hand.

¥ Clean or replace the axial and radial view windows as necessary. &) Attach PM sticker.
Axial Window Replaced: DYes ZINo ’
Radial Window Replaced: OvYes ?INe

5. Post PM Performance Tests:
7 Perform View Allgn.

5.1 Spectral Resolution:
21 Measure the spectrometers ability to separate two adjacent wavelengths,

Parameter Specification Test Resuit Pass/Fall
Aa 193,696 - Resolution £0.009 0.007 Passed
NI 231.604 - Resolution £0.011 0.008 Passed
Ni 341,476 - Resulution £0.015 0.012 Passed
Ba 455.403 - Resolution £0.020 0.017 |Passed
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Additional Comments

Additional Commeits Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200
hove been compieted.

This ICP-OES/Avio200 Passes @1 Falls [ the preventive maintenance.

Review of Preventive Maintenance:
Authorized PerkinElmer Representative: . Date:
TOUA  Arawc 30-May-2019
(DE-MMM-YVYY})
Authorlzed Customer Representative: Date:
G Fond 30-May-2019
(DD-MMM-YYYY}
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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, Inductively Coupled Plasma Method
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, Partition-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 Dried at 180 °C
19 | Total Suspended Solids Uried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 | Zinc Digestion, Inductively Coupled Plasma Method
ienansfigdy

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

'r,l"l""_"7IS

- LR
(WeSnyay desenaila)
§owsnsnfuunsguiin sinrshinsauueie
unnsJeuviesy fURnTs

nfunergriimTiinnsiveas uimisuare oureajUiny nesidtuszdouivuaitulieny naulssugramnsu Tn. o blecl daao-ol




