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( Tty Triglyseride 81 < 150 c v . Una / Normal
HOL 50 3565 nMstandiseuan Chest x-ray [] &aund / Abnormal
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\g Platelets Count 301,000 140,000 - 400,000 AMuAuladin uUnid
5 Y MCV 77.8 85 - 95
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T minsaatasiae .
uma FBS 104 70-110 O #aun@ / Abnormal
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Cholesterol 271 < 200 AIRAALIIILD O #aund /7 Abnormal
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( HOL 4 3565 N3RNGLIIAA Chest x-ray AnUnit 7 Ahnormal
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Data Provided by Customer

Customer Name
Address
Sampling By
Station

Data Provided by Laboratory

Sample Type
Analytical Date

1 91nA
: 25 April - 1 May 2022

Model of Equipment : TISH
Certified Date : 11 February 2022

u3uN Tud 1BuBIdeso AouBalaur TIra
MINE ENGINEERING CONSULTANT CO.,LTD.

[nsAlwri : 02-0642253, 02-0644754
Insans : 02-0642253 Fio 102
IauUsSwolidamad 0135550001178 dhtnoulnny

s guyuUWmedu (UTM 47P 0549019 E, 0987005 N.)

Report No.

Sampling Method :

Received Date
Report Date

- ar - = 1= al 3 r 4
- U3t lasuna dim Tassnsmiieaustuduuazuaudlalasd Ussmulnsiaeil 30209/15584
s Auavuaival Snnethuuians fwinganegisil
: Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date

: M650090
1 23-24 April 2022

ANALYSIS REPORT

High Volume Air Sampler

: 25 April 2022
: 1 May 2022

Model of Traceability : TE-5025A/2262
Expiration Date : 11 February 2023

. . Result Standard ¥
Parameter Sampling Date Analytical Method 3 3
(mg/m>) (mg/m?)
TSP 23-24/04/2022 US.EPA 40 CFR 50, Appendix B 0.054 0.330
PM-10 23-24/04/2022 US.EPA 40 CFR 50, Appendix J 0.024 0.120

y ' a o oa - s, o
Note : " UszmAruznIsunIAaindouwisyd auufl 24 (w.a.2547) (Gae Amunmssiuaanmaimeluussenalaeialy
TSP: fuazedsin lade 24 Hal
PM-10: fuazassuuaidnnd 10 luesey wie 24 dla

Reported results refer to submitted sample(s) only.

Reviewed signatory

Do not copy partial of this analysis report without official approval,
MEC-FM-45 Rev.03 22-09-2563

Approved signatory

1/2
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uaun Tud 1IBUBITEED PoUBAICUNR Dra
MINE ENGINEERING CONSULTANT CO.,.LTD.

. ANALYSIS REPORT

Tnseiri : 02-0642253, 02-0644754
Insans : 02-0642253 rio 102
IauUswoWIdend 0135550001178 dnoulnng

Data Provided by Customer
Customer Name : U3% lapuna 377 Tassnisimilousduduuasuaudislasd Ussmutasiasii 30209/15584

Address svaanilud dunetuuas Jmiagsiegisnd Report No. : M650090
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 23-24 April 2022
Station 2 'qu'tiuﬁ'luﬂqﬂ"m (UTM 47P 0550412 E, 0991953 N.) Sampling Method : High Volume Air Sampler
Data Provided by Laboratory
Sample Type 1 91N1A Received Date  : 25 April 2022
Analytical Date  : 25 April - 1 May 2022 Report Date : 1 May 2022
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 11 February 2022 Expiration Date : 11 February 2023
P eter Sampling Dat Analytical Method FESas Sisdand”
aram ampling Date i o
FEis vt (mg/m?) (mg/m?)
TSP 23-24/04/2022 US.EPA 40 CFR 50, Appendix B 0.059 0.330
PM-10 23-24/04/2022 US.EPA 40 CFR 50, Appendix J 0.027 0.120
Note: ! uUssmnaznssumsiauindonuiend ot 24 (we.2547) Fos dvumnmsgrunmnmaimeluussenialagiily

TSP: Huazesssa wade 24 Halua
PM-10: duavassmunaiinndt 10 luasau way 24 dalus

Reviewed signatory sz 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.03 22-09-2563
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USUN Tud 1IBUBITESY AoUBaIaUr T1Ra
MINE ENGINEERING CONSULTANT CO.,LTD.

I ANALYSIS REPORT

InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 o 102
lauUsswowidama 0135550001178 ddnoulrny

Data Provided by Customer
Customer Name : U3 laguna d1m Tasentsmiositvduuazueudlelasd Ussmudnsnanii 30209715584

Address s uaaniivg snnethuuans Swingswnssnd Report No. : M650090
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 23-24 April 2022
Station :quﬁuﬁﬂuﬁw‘ﬁ’u (UTM 47P 0549019 E, 0987005 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type  : ysiuldes Received Date  : 25 April 2022
Report Date 1 May 2022
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2022
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
+ Equivalent Sound Pressure Level (dB(A)
ime
Leq 24 hrs. Lmax
12.00-13.00 ET.5 88.7
13.00-14.00 56.7 80.8
14.00-15.00 55.9 77.0
15.00-16.00 517 81.2
16.00-17.00 57.4 80.4
17.00-18.00 58.2 81.9
18.00-19.00 58.8 79.1
19.00-20.00 57.8 828
20.00-21.00 57.2 81.0
21.00-22.00 57.9 78.9
22.00-23.00 553 82.4
23.00-00.00 53.6 71.4
00.00-01.00 533 70.5
01.00-02.00 56.0 T3
02.00-03.00 54.0 81.8
03.00-04.00 551 73.3
04.00-05.00 52:6 71.9
05.00-06.00 51.0 .1
06.00-07.00 50.8 74.4
07.00-08.00 52.4 77.9
08.00-09.00 54.4 81.5
09.00-10.00 56.8 78.9
10.00-11.00 57.9 83.5
11.00-12.00 5T 83.0
Average 24 hrs, 56.2 -
Maximum - 88.7
Standard” 70.0 115.0

a v ' a w oa - 3 w oo o
Note: ? Uszmemnignssumsdaindenussd atiufi 15 (we. 2540) 15ea fvumnnsgiussduideslnemly

Reviewed signatory b Approved signatory

Rported results refer to submitted aple(s) only. - - 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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UBUN Tud IBUBITESL AoUBAIaUN DA
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102
1auUswiowidama 0135550001178 dinoulkng

Data Provided by Customer
Customer Name : U3 lasuna 910w Tassnsniiaanituduuasuauslalasd Ussnutnsiaaf 30209/15584

Address s iuaviunlvl ewnethuweans Jwmdngsiugssiil Report No. : M650090
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 23-24 April 2022
Station : ‘qmuﬁ'mmmﬂ (UTM 47P 0550412 E, 0991953 N.) Sampling Method : Sound Level Meter
Data Provided by Laboratory
Sample Type : sesuLdeq Received Date  : 25 April 2022
Report Date : 1 May 2022
Model of Equipment : ACO 6226 Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 10 March 2022
Measurement of Reading (dB(A)) : 108.40 dB/999.95 Hz Certificate No : Cal 010-0321-0342
Tirme Equivalent Sound Pressure Level (dB(A)
Leqg 24 hrs. Lmax
12.00-13.00 55.8 93.0
13.00-14.00 56.6 85.9
14.00-15.00 512 82.0
15.00-16.00 58.7 88.6
16.00-17.00 60.4 86.3
17.00-18.00 60.2 92.5
18.00-19.00 49.9 84.0
19.00-20.00 46.6 62.6
20.00-21.00 46.9 66.3
21.00-22.00 46.2 57.9
22.00-23.00 581 89.7
23.00-00.00 58.4 89.2
00.00-01.00 53.6 83.0
01.00-02.00 52,0 5.6
02.00-03.00 53.7 763
03.00-04.00 57.0 91.4
04.00-05.00 57.5 87.6
05.00-06.00 55.4 82.5
06.00-07.00 557 82.1
07.00-08.00 57.1 81.3
08.00-09.00 59.2 91.1
05.00-10.00 54.2 86.6
10.00-11.00 50.1 72.8
11.00-12.00 49.8 71.0
Average 24 hrs. 56.2 =
Maximum - 93.0
Standard” 70.0 115.0

= w i a _ a oo e o oA o
Note : ! UszmemmuynIsumafiaindonuiend adun 15 (wa. 2540) 1589 Muuaunsgiussiududlaialy

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.03 22-09-2563
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UBUN Tud 1IBUBITESD AoUBANCUN T
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS REPORT

Inseiwr - 02-0642253, 02-0644754
Insans : 02-0642253 pio 102
JauUsSwoWidama 0135550001178 dwinuiinny

Data Provided by Customer

- s o a = ey al (2 ar A
Customer Name : U5 lasuna 3119 Tassnsiwilesusiutunasuaudlalassd Usenutnsiawil 30209/15584

Address s fuaaeiv snnethuuans Swingsiugssni Report No. : M650090
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 23 April 2022
Station s UuFeunugsluguyuinunedunmsiuiiang Suanideds (UTM 47P 0549019 E, 0987005 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory
: Auduasiou

Sample Type Received Date  : 25 April 2022
Report Date : 1 May 2022
Parameter TRANSVERSE [ VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec <0.130 <0.130 <0.130
Peak Displacement ; mm 0.000 0.000 0.000
Standard®
Peak Particle Velocity ; mm/sec - = =
Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

o - - v - ° Y y o a o
Note: ¥ UszmiAnsemsiavinennssssusfnasduindan (509 fmuAASTIUAUANTEAUEsaTALduAz T iouINM B ImTasfiu
e - : o “ o
Anuilusiiaenguune 1du 122 aoudl 125 9 asiuil 29 Suneu 2548
N/A vieid Frequency < 1 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm

vanszlimmiios 17.00 u.

Reviewed signatory Approved signatory

Reported reslts refer o submitted sample(s) only. - - ”m
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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USuN Tud IBUSITeSo AoUBaIaUr TINa
MINE ENGINEERING CONSULTANT CO.,LTD.

A\ ANALYSIS
427 \x  REPORT

Testing 0623

TnsAWr - 02-0642253, 02-0644754
Insans : 02-0642253 sio 102
lauUswoidams 0135550001178 dhunoulnng

Data Provided by Customer
Customer Name : U3t lagang $1iin lassnmsmilosusBudunazusunlelasd Ussyudnsiavdi 30209/15584

Address savinlwl dunethuwans Swmiagsugio Report No. : M650090

Sampling By : Svampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 24 April 2022

Station shinRuuinudwhe 1 (UTM 47p 0550174 E, 0988144 N.) Sampling Method : Grab Sampling

Data Provided by Laboratory

Sample Type :1h 5 , Received Date  : 25 April 2022

Sample Appearance : wassla fnznaudinna lifindu Analytical Date  : 25 April - 1 May 2022

Report Date : 1 May 2022
Parameter Unit Analytical Method Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 6.81 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 10.8 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 627 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 404 -
Turbidity* NTU Nephelometric Method (2130 B) 25 -
Sulfate* mg/L Turbidimetric Method (4500- SO,* E) 164.8 -
TEEE ol Digestion, Inductively Coupled Plasma i .
Method (3030 F, 3120 B)

Note : * Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 UszniAnaznInsAwindanuiennd adudl 8 (we. 2537) ssnmunmlunsesiydidaaduuarinmaunwdwndouuvni
n.A.2535 (Foe fvununsgiuguamilusvdnhiaady Afanflunefisnyiunw ida 111 aeudl 16 1 asiudl 24 nuaniug 2537
WssLand 3)
* s‘tum‘smaam‘fagjuanuamhamﬁ’usm ISO/IEC 17025 vaavissuiiRnsvnaeau

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/5
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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UsuN Tud 1IBUBITeSD PouBaNaur S0
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS
REPORT

InsAiwri : 02-0642253, 02-0644754
Insans : 02-0642253 o 102
lauUs:owiowidema 0135550001178 éhunowulnod

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
: Uit lavna $1im Tasensmileaususunasuouslalass Ussyutnsiawdt 30209/15584

Customer Name
Address
Sampling By
Station

sshwavianlnl dunetiunans Smiagsugisnd
: Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date
s hfhiuuSadwing 2 (UTM 47P 0549863 E, 0987628 N.) Sampling Method : Grab Sampling

: M650090
: 24 April 2022

Report No.

Data Provided by Laboratory

Sample Type R Received Date  : 25 April 2022
Sample Appearance : - Analytical Date  : -
Report Date : 1 May 2022
Parameter Unit Analytical Method Result Standard ?
pH @ 25°C - Electrometric Method {4500-H" B) . 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) i -
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) e -
Turbidity* NTU Nephelometric Method (2130 B) e -
Sulfate* mg/L Turbidimetric Method (4500- SO4% E) * -
S m/l Digestion, Inductively Coupled Plasma = )
Method (3030 F, 3120 B)

Note : Y Standard Methads for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
y [ ' - o o era 1 a ar o o ' -
2 UszmApruEnITIMTAIWIAABNLWIEA atufl 8 (w.A. 2537) sanmuaulunsssydaduaiuuarinvquamdedeuuiania
n..2535 301 dvumnasguguamhluwaniiafy ffuiluseiseyung wu 111 peudl 16 3 asfuil 26 quamig 2557
(UssLnnii 3)
: 1 1) ar L - e
* simsvedeviioguenyeutienisduses ISO/IEC 17025 vawesufiRntsvaaau
R S 1 ' 2w P
1w ldanursafiudaenald

Approved signatory

Reviewed signatory e

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.03 22-09-2563
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UsuN Tud 1BUBITESD AoUBAIaUR F1na
MINE ENGINEERING CONSULTANT CO.,LTD.

ANALYSIS

TnsAiwri : 02-0642253, 02-0644754 ; R E P O RT
Tnsans - 02-0642253 rio 102 NSC-TISI-TIS 17025
1auUs:owinWidams 0135550001178 atnoulhng Testing 0623

Data Provided by Customer
Customer Name : U3t lapane $10 Tassmsvilasustudunazuauslelasd Ussmiutasiaei 30209/15584

Address s suaviamill dunetiuunans Smingsegisii Report No. : M650090

Sampling By - Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 24 April 2022

Station thiAuuinad e 3 (UTM 47P 0549675 E, 0987219 N.) Sampling Method : Grab Sampling

Data Provided by Laboratory

Sample Type : 1?’1 Received Date  : 25 April 2022

Sample Appearance : witedla fnznoudtiena Lifindy Analytical Date  : 25 April - 1 May 2022

Report Date : 1 May 2022
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 6.56 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 123 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 108 -
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 60 -
Turbidity* NTU Nephelometric Method (2130 B) 1.0 -
Sulfate* me/L Turbidimetric Method (4500- SO, E) 36.0 -
ot o sl Digestion, Inductively Coupled Plasma - )
Method (3030 F, 3120 B)

Note : Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017,
2 YsgmAnaznITuIAswIndeaurand atudl 8 (na. 2537) sanmumulunsenvlydidaadauasinwmauandwed oy i
3 H i % e a - - ' o ol o ¢
n.7.2535 (9 fuaumIgIuRun U luuwa Ay ﬁwuw"luwunmnqtunm Wy 111 noudl 16 ¢ asiudl 24 NUNINUS 2537
al
(Usznwa 3)
A ' . v =

* IWNTIMAFBULBLUBNYBUYIENTITUTBN ISO/IEC 17025 vaavissufjifinsvaseu

Reviewed signatory ‘ . Approved 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.03 22-09-2563


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


UsLN Tud 1IBUBITEED PoUBANUN Fria
MINE ENGINEERING CONSULTANT CO.,LTD.

InsAwri : 02-0642253, 02-0644754
Insans : 02-0642253 o 102
IauUsowowidamd 0135550001178 duhvulnng

Data Provided by Customer
: Ut lasana $1im lasansumdiaasusuuazuouslalasd Ussmutnsiand 30209/15584

Customer Name
Address
Sampling By
Station

Data Provided by Laboratory

sshuavianivd dunethunans Smiagsegdsnd
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
: dhueiuthuiedu (UTM 47p 0549588 E, 0986471 N.)

NSC-TISI-TIS 17025
Testing 0623

Report No.
Sampling Date

ANALYSIS

REPORT

: M650090
: 24 April 2022

Sampling Method : Grab Sampling

Sample Type 3k Received Date  : 25 April 2022
Sample Appearance : 1 finznau lifindu Analytical Date  : 25 April - 1 May 2022
Report Date : 1 May 2022
Standard ?
Parameter Unit Analytical Method Result | Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 707 7.0-8.5 6.5-9.2
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) <5.0 - -
Not more
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 188 e 600 1,200
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 C) 164 L Hrioss 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <1.0 5 20
Sulfate* mg/L Turbidimetric Method (4500- SO, E) 10.7 Nomie 250
than 200
Note : U Standard Methods for the Examination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017.

o a = = s a 5 a o .. ar o
2 UsEAfnsENTmIneInssIsusilasdawinday Saq ﬂ’]MuﬂﬂﬁﬂlﬂﬂlﬂLL’EIS!.I'?W‘Sﬂ'ﬁI‘LIﬂ'I\T]'E"!ﬂ'I'iﬁ‘WﬁUﬂ'lﬁ'ﬂ‘i)\'lﬂ'l.lﬁ’]ﬂﬁ']ﬁ"l‘iiﬁi‘!ﬂuﬂﬂ

Y - . v = - a = ' - a
mytesiuluFasdaandeuuiiy we, 2551 FfaluTwRa U 1du 125 aeufiey 85 ¢ astudl 21 Wi WAL 2551

& | o w a e
* FYNMINAFBUUDYUDNUBUVIEAITIUTEY ISO/IEC 17025 ﬂamm\]gunmiwmaw

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.03 22-09-2563

Approved signatory
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usun Tud 1IBUBITEED AouBANAUN T
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS
I

TnsAwr : 02-0642253, 02-0644754 —— — R E PO RT
Insens : 02-0642253 rio 102 NSC-TISI-TIS 17025
lauUsowowideimad 0135550001178 dwnowlnnj

Testing 0623

Data Provided by Customer
Customer Name : U3 lasuna $1im lasenismilosustusunazuaunlalass Usemuldasiavii 30209/15584

Address sshwavianlmi Sunetuunans Smingaregisii Report No. : M650090
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 24 April 2022
Station : ﬁ?ﬂaﬁ’uﬁmmmﬂ (UTM 47P 0550449 E, 0990955 N.) Sampling Method : Grab Sampling
Data Provided by Laboratory
Sample Type ! ‘l:?"] Received Date  : 25 April 2022
Sample Appearance : 1a finzneu lifindu Analytical Date  : 25 April - 1 May 2022
Report Date 11 May 2022
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 6.52 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 113 ey 1,200
than 600
Total Hardness mg/L as CaC0;, | EDTA Titrimetric Method (2340 C) 67 Not more 500
than 300
Turbidity*® NTU Nephelometric Method (2130 B) <1.0 5 20
Sulfate* me/L Turbidimetric Method (4500- SO4* E) 33.0 il 250
than 200
Total Iron L Digestion, Inductively Coupled Plasma i Not more i
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,
2 Yszniensevsnninenssrsumiazianeday 3ee Amuandninasivazinsmslumadnmsdmivnsiesiudusssuguuas
nsdlesiludesduandonduiiy wa. 2551 fisnilussiosmyumsn @y 125 soufiay 85 1 ariul 21 wauau 2551
* semsnaseuiaguentautientsiuses ISO/IEC 17025 vawieaUiRnsveasey

Reviewed signatory v il Approved signatory

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.03 22-09-2563
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RECALIBRATION
DUE DATE:

January 27, 2022

F\
TISCH )

Frnvironmental

< ;.é ;/%% .

Calibration Certification Information
Cal. Date: January 27, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) {min) {mm Hg) (in H20)
1 1 2 1 1.4230 3.2 2.00
2 3 4 1 1.0100 6.4 4.00
3 5 6 1 0.9040 8.0 5.00
4 7 8 1 0.8600 8.8 5.50
5 9 10 1 0.7120 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/AH( Pstd /A Ta Qa AH( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA b= -0.02402
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd - g
Qstd= 1/m ((JAH( 2 )( 3L ))4;) Qa= 1/m (( AH(Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009




Certificate of Calibration

Certificate No.:Cal 010-0321-0342 Order No:  040321-1
Customer:

Date of calibration: 2021-03-10

Date of issue: 2021-03-10

Instrument Calibrated: Sound Calibrator

Manufacturer: Quest

Type: CA-12B

Serial no: u2040047

Calibration and verification performed:

The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound
Calibrators. The calibrator has been tested as described in Annex B of the same standard.

Preconditioning:

The equipment was preconditioned for more than 12 hours at the specified calibration temperature and
humidity.

Instruments and Program:

A complete list of instruments, hardware and software, that has been used for this calibration is separately
available from the calibration laboratory.

Equipment standards used:
- Sound measuring equipment calibration unit 483B S/N31083
- Digital multimeter Keysight S/N HP34401A
- Ultra low distortion function generator stanford SRS DS360 S/N123625
- Acoustic sound calibrator class 0 Nor1253 S/N32941
- Reference microphone condenser G.R.A.S. 40AU-1 S/N309231
- System software Nor1504A

Traceability

The measured values are traceable to following the ISO/IEC 17025 laboratories:
Sound Pressure Level: NCL, Norway

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Page 1 of 2

Registration number 0415549000209
6/54-56 Poemsind2, Permsin RD., Sai Mai Bangkok 10220 Thailand
Tel (+66) 02 1214399 Fax {+66) 02 1214399 Email : contact@geonoise.com
www.geonoise.co.th 4



User
Rectangle


Certificate No.:Cal 010-0321-0342

Order No: 030321-1
Environmental conditions:

Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Measurement conditions: 100.89 + 0.01 kPa 35+ 1.1°C 55.9+2.2 %RH
1. Sound pressure level
Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2
Reference microphone 40AU S/N 309231
110 | 108.40 l -1.60 | + 0.1 | +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2
Reference microphone 40AU S/N 309231
1000.00at 94Hz | 999.95 [ -0.05 | £ 0.1 | +2.0%
3. Total distortion
Specified sound : ; . Tolerance limit
pressure level Meas“"e(‘l /D'St"rt“’“ U"cf,;t’;““ty TEC60942:2003
(dB) 5 s Class 2
Reference microphone 40AU S/N 309231
94.00 | 0.60 | £0.3 | +4.0%

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

Calibrated By:.. Checked By:

Date of calibration + 2021-03-10
Date of issue + 2021-03-10

This certificate of calibration is issued by a laboratory accredited by Norwegian Accreditation (NA). NA is one of the signatories to the EA Multilateral Agreement for mutual
recognition of calibration certificates {European Co-operation for Accreditation). The accreditation states that the laboratory meets the NA requirements concerning

competence and calibration system for all the calibrations contained in the accreditation. It also states that the laboratory has a satisfactory quality assurance system and
traceability to accredited or national calibration laboratories. This certificate may not be reproduced other than in full.

Registration number 0415549000209 Pa'ge 2 0f2
6/54-56 soi Poemsind2, Sai Mai Bangkok 10220 Thailand
Tel {(+66) 02 1214389 Fax (+66) 02 1214399 Email : contact@geonoise.asia
www.geonoise.co.th
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CALIBRATION LABORATORY CoO. LTD. M
2110-11.14.55 Sof Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 % 7 —us LN
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com IR
CLC NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MICROMATE
SERIAL NO. : UM16191
CLID. NO. : 252002212
JOB CONTROL NO. : 201111099959
CUSTOMER
DATE OF RECEIVED : 11 November 2020 DATE OF ISSUED : 13 November 2020

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By :

CALIBRATION LABORATORY L0, LTD

Approved By :

13 November 2020

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI))

Certificate No. Q20099959

F3-011-04/01-12

@clccalibratio
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CALIBRATION LABORATORY CO.LTD. ==

N

)

oA

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 e X THATAND
AT
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com QUM
C Lc NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/TEC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER ; INSTANTEL

MODEL / TYPE ; MICROMATE
SERIAL NO. : UM16191

DATE OF CALIBRATION - 12 November 2020

ENVIRONMENT CONDITIONS :

Temperature : @3t 2 °c Relative Humidity : (55 15) %RH
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-127 according to ISO 16063-21 as calibration

guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Precision Conditioning Amplifier, Bruel & Kjaer Model 8305, 2650 S/N., 705491, 701615.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0097-20, Due Date 14 June 2021.
2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0079/19, Due Date 21 November 2020.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0044-20, Due Date 17 September 2021.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q20099959

F3-011-04/01-12 page 2 of 3

1 wta
@clccalibration



CALIBRATION LABORATORY C0.,LTD.
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2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230
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THAILAND

' Tel. 02-578-0353-4 Fax: 02-578-2672 www.cal-laboratory.com E-mail:sale@cal-laboratory.com AN
CLC NSC-TISITIS 17025
e
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point i STD Reading | DUC Reading Correction Uncertainty
(g) (frequency ) . (g) (g) (g) *(%ofrdg.)
1 160 Hz 1.000 0.982 +0.018 1.1
2 160 Hz 2.000 1.975 +0.025 1.0
3 160 Hz peak 3.000 2.971 +0.029 1.0
4 160 Hz 4.000 3.965 +0.035 1.0
5 160 Hz 5.000 4.955 +0.045 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) i (mm/s) (mm/s ) (mm/s) (% of rdg. )
10 160 Hz 10.000 9.975 +0.025 1:1
20 160 Hz 20.000 19.960 +0.040 1.0
30 160 Hz peak 30.000 29.950 +0.050 1.0
40 160 Hz 40.000 39911 +0.089 1.0
50 160 Hz 50.000 49.902 +0.098 1.0
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) S (mm) (mm) (mm) =+ (% of rdg.)
0.01 160 Hz 0.010 0.010 0.000 5.9
0.02 160 Hz 0.020 0.019 +0.001 2|
0.03 160 Hz peak 0.030 0.029 +0.001 22
0.04 160 Hz 0.040 0.039 +0.001 1.3
0.05 160 Hz 0.050 0.049 +0.001 1.1
This report is valid for the above stated instrument/s only,
### End of Certificate ###
Certificate No. Q20099959
F3-011-04/01-12 page3of 3 [H] s [m]
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NSC-TISI-TIS 17025
Caibratien 0087

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

Electrode Serial No.:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

SPC Calibration Center SBRT

Certificate of Calibration

pH METER Certificate No. C07203054

pH700 Issued Date: 18 August 2020

983068 (MEC-LABOG) Job No.: KSPR2010964

EUTECH Page: 1 of 4

2863187 Model: 93X218814 Brand: EUTECH
In Condition

-

Temperature 245 °C

* 0.4 °C
Humidity 55.5 %RH + 3.1 %RH
10 August 2020

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. 1469, 1477, 1476

and traceable to the Sl Units maintained by National Institute of Metrology (NIMT),
Thailand through Industrial Foundation Electrical and Electronics Institute Certificate
No. 0612EL19

SERT

— 1350 toaRd ;iR difa -
SPC RT Co., Ltd.

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to intemational
or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not
be reproduced except in full without approval of SPC RT Co., Ltd.

uidn 1ed#AT 01T drfia
SPC RT CO.,, LTD.
A7 00003 1194 Yaudsossudsa 57 auuAyeiIn 101/1 UWUNIN Wwansslug NTUNHUNILAS 10260

Branch 00003 1194 Soi Wachirathamsathlt 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: Info spec@spe-rt.com Websile: www.spe-rt.com

Your safisfaction is our [promise & SPCRT

SPCC-FM-C07-09: 03 Aug 2020
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SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 2 of 4
Calibration Results:
pH Scale
Input pH Meter Reading Me‘;’;ﬁf:;g‘:\f ((::]V) Coverage Factor (K)
(mV) (mV) Error (mV) (pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
295.80 296 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 0.02 4.01 0.065 2.00
118.32 118.3 -0.02 5.01 0.065 2.00
59.16 59.1 -0.06 6.00 0.065 2.00
0.00 -0.1 -0.10 7.00 0.065 2.00
-69.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 -118.5 -0.18 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 2.00
-414.12 -414 0.12 13.98 0.58 2.00

uSdn daRd 81FT dqia

SPC RT CO., LTD.

191 00003 1194 Ya8235655uA8A 57 ouugyuin 101/1 urauneIn wanselyug N{UNNUVUAT 10260

Bronch 00003 1194 Sol Wachlrathamsathit 57, Sukhumvit 101/ Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info spcc@spc-rt.com Website: www.spc-rt.com

Vourmﬁrﬁwﬁan is our prami_ve ® SPCRT SPCC-FM-C07-09: 03 Aug 2020



SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 3 of 4
Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 4.006 and pH 6.998
The practical slope of the pH electrode; 58.92 (mV/pH), 99.60%
The zero point of the pH electrode; 6.62 (pH)

Sample Test Results

Standard Buffer Unit Under ) Uncertainty of
H C F
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) overage Factor (k)
4.006 4.00 -0.006 0.0089 2.03
6.998 7.00 0.002 0.0094 2.00
10.010 9.95 -0.060 0.014 2.00

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

uidn 10aRT 91 dada

SPC fT CO., LTD.

A191h 00003 1194 Ya81¥ss55ua1BR 57 auugyuin 101/1 Lv19UNIN wansslvug n{EmMmuwIUARs 10260

Branch 00003 1184 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkek 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: Info.spcc@spc-rt.com Website: www.spe-rt.com

Your mﬁrﬁwﬁan is our ﬂromire @ SPCRT SPCC-FM-C07-09: 03 Aug 2020



Business Unit

SPC Calibration Center S%RT

Job No.: KSPR2010964 Page 4 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 6.998 and pH 10.010

The practical slope of the pH electrode; 57.54 (mVIpH), 97.27%
The zero point of the pH electrode; 6.60 (pH)
Sample Test Results
Standard Buffer Unit Under ) Uncertainty of
C F
Solution (pH) Calibration (pH) Difference (pH) Measurement (pH) overage Factor (k)
4.006 3.93 -0.076 0.0089 2.03
6.998 6.99 -0.008 0.0094 2.00
10.010 10.01 0.000 0.014 2.00

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

The End of Certificate

vhin 1pafd 01 FR dnda

SPC RT CO,, LTD.

g9l 00003 1194 ¥9e3sosTuenBa 57 nuugyuin 101/1 U¥UNSIN Lyanseleus njamwavnuas 10260

Branch 00003 1194 Sol Wachirathamsathlt 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: Info.spcc@spcrt.com \Website: www.spe-rt.com

'Vourmﬁ,\‘facﬁan is our promi:e ® SPCRT SPCC-FM-C07-09: 03 Aug 2020



SPC Calibration Center S%RT
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IR Certificate of Calibration

i"cﬁm‘\c
o NSC-TISI-TIS 17025

Glibratien 0087

Equipment: Digital Thermometer Certificate No.: C15203020
Model: pH700 Issued Date: 20 August 2020
Serial No.(or ID): 983068 ( MEC-LABO6 ) Job No.: KSPR2010963
Manufacturer: EUTECH Page: 10f 2
Condition: In Condition

Customer:

Environment Condition: Temperature: 24°C = 0.2 °C
Humidity: 56 %RH + 0.5 %RH
Voltage: 223 VAC = (0.5VAC

Calibration Place:

Calibration By:

Calibration Date: 10 August 2020

The Method used: In house method, SPCC WI 69, by comparision with standard thermometer

Traceability: This certificate is traceable to the Sl Units maintained by National Institute of
Metrology (NIMT), Thailand through Quality Reborn Co.,Ltd. (QR) Certificate
No. QR20-0661

‘ SERT

13 paRd nfA i -
SPC RT Co.. Ltd.

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of
measurement to international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the
caverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of
Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled.
The report shall not be reproduced except in full without approval of SPC RT Co., Ltd.

uitn LeaRd a1dhi dda

SPC RT CO., LTD.

#1917 00003 1194 toedssssuada 57 OUUAYNTIN 101/1 HINUWNN LYaWSELILY AFUNWUNIUAST 10260

Branch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spcc@spe-ri.com Website: www.spe-rt.com

Your salisfaction is our frromise @ SPCRT SPCC-FM-C15-09: 03 Aug 2020
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Business Unit

SPC Calibration Center S%RT

Job No.: KSPR2010963 Page: 2 of 2

Calibration Results:

Without Adjustment
Sensor Type: Thermistor Channel: -
Diameter (mm) 3 Length (mm): 115 Immersion (mm): 110
Desired Temp.(°C) | STD. Reading (°C) | UUC. Reading (°C) | Correction of UUC (°C})| Uncertainty (x °C)
25.0 25.014 25.1 -0.086 0.14

The End of Certificate

u3dw 1eadAd 915H dqda

SPC RT CO., LTD.

f1v1fl 00003 1194 YouIRsET5HaBe 57 OUUAYNIN 10171 UNIUAIIN IYANSELYUN AFIMWNMILAT 10260

Branch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: info.spcc@spe-ri.com \Website: www.spe-rt.com
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Certificate of Calibration

()

’,

NSC-TISI-TIS 17025

CaRibraten 0087
Equipment: Hot Air Oven Certificate No.: C31203021
Model: UF110 Issued Date: 11 August 2020
Serial No.(or ID): B418.1125 ( MEC-LABO5 ) Job No.: KSPR2010958
Manufacturer: Memmert Page: 1 of 5
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2
Customer:
Environment Condition: Temperature: 33 °C + 14 °C
Humidity: 60 %RH * 3.8 %RH
Voltage: 226 VAC x 2.9 VAC
Calibration Place:
Calibration By:
Calibration Date: 10 August 2020

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

This certificate is traceable to the Sl Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10200007

SERT

—] -— 135 1paRd A dva |
SPC RT Co.. Ltd.

The Method used:
Traceability:

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of SPC RT Co., Ltd.

UM 1aAd FR e

SPC RT CO,, LTD.

#7977 00003 1194 Yau1¥555udToR 57 auudyuiIn 101/1 LU wansslvug n{NmUWIUAS 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Foax: 0 2185 4424 E-mail: info spcc@spe-rt.com  Website: www.spe-rt.com

Vourmﬁrﬂzcﬁan Is our promise & SPCRT SPCC-FM-C31-06: 03 Aug 2020
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SPC Calibration Center SBRT

Job No.: KSPR2010958 Page 2 of 5
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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) =5 (cm)
Standard Locations (#5, #6, #7, #8): w= 6 (cm) =5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 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 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 pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabiliy. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior. The difference of maximum and minimum measured temperatures throughout observation time.

u3n 0add 9157 drvia

SPG RT CO., LTO.

1917 00003 1194 You13s655uda1Ea 57 nuugyaIv 101/1 UYNUWRIA LansElIw N{UNWUNINAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchek, Phrakhanong, Bangkeok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-madil: info.spcc@spcrt.com Wehsite: www.spe-rt.com

Your .mﬁ:vﬁcﬁon is our promiye ® SPCRT SPCC-FM-C31-06: 03 Aug 2020



Business Unit

SPC Calibration Center

KT

Job No.: KSPR2010958 Page 3 of 5
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5: #6: #7: #8: #9:
104.0 104.0 104.67 103.86 104.91 104.54 104.72 104.32 103.88 104.26 104.66
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) °C) (%°C)
#1 85.35 0.35 0.39
#2 84.78 -0.22 0.39
#3 85.51 0.51 0.39
#4 85.25 0.25 0.39
#5 85.34 0.34 0.39
#6 85.09 0.09 0.39
#7 84.78 -0.22 0.39
#8 85.02 0.02 0.39
#9 85.30 0.30 0.39

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°Cy*
85.0 85.0 85.0 85.35|84.78 |185.51185.25|85.34 | 85.09 | 84.78 | 85.02 | 85.30 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
85.0 0.59 0.10 0.86

Note: * Maximum uncertainty of the each position

v 10aRT 197 dda
SPC BT CO., LTD.

d191n 00003
Branch 00003

1194 ¥28235655UAEA 57 auugyein 101/1 uvauasIn wansslyug NTIMHUVIUAT 10260
1194 Soi Wachirathamsathlt 57, Sukhumvit 101/1 Read, Bangchak, Phrakhanong, Bangkok 10260 Thalland

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mdil: info.spcc@spc-ri.com Website: www.spe-ri.com

Your satisfaction is our frromise @ SPCRT

SPCC-FM-C31-06: 03 Aug 2020



Business Unit

SPC Calibration Center

SN

Job No.: KSPR2010958 Page 4 of 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
Locations T(:Arss:?arﬁ?re Correction of UUC. Uncertainty

(°C) (°C) *°C)
#1 104.37 0.37 0.40
#2 103.57 -0.43 0.40
#3 104.60 0.60 0.40
#4 104.24 0.24 0.39
#5 104.41 0.41 0.40
#6 104.03 0.03 0.39
#7 103.54 -0.46 0.40
#8 103.96 -0.04 0.40
#9 104.35 0.35 0.40

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
104.0 104.0 104.0 ]104.37(103.57(104.60]104.24(104.41(104.03|103.54(/103.96(104.35 0.40

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (=°C) °C)
104.0 0.93 0.10 1.25

Note: * Maximum uncertainty of the each position

uddn 184 9157 d1ia

SPC RT CO,, LTD.

AW 00003 1194 ¥eE35655UATBA 57 QUM 101/1 LYNUNITN LYANSEITLY NTUNRUNIUAS 10260

Branch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-ri.com Website: www.spc-rt.com
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Business Unit

SPC Calibration Center

EKT

Job No.: KSPR2010958 Page 5of 5
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Locations TZA::erj:udre Correction of UUC. Uncertainty
(°C) (°C) *°C)
#1 180.77 0.77 0.63
#2 179.39 -0.61 0.61
#3 181.38 1.38 0.61
#4 180.59 0.59 0.61
#5 181.05 1.05 0.61
#6 180.38 0.38 0.61
#7 178.99 -1.01 0.62
#8 180.27 0.27 0.62
#9 180.98 0.98 0.61
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #a | #5 | #6 | #7 | #8 | #o (£°C)*
180.0 180.0 180.0 [180.77(179.39(181.38{180.59|181.05(180.38(178.99(180.27|180.98 0.63

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (*°C) (°C)
180.0 217 0.18 2.67
Note: * Maximum uncertainty of the each position
The End of Certificate

u3dn 10aAd e1fh dada
SPC RT CO., LTD.

A1wfl 00003 1194 veedRsssmuanda 57 nuugEnin 101/1 LINUNIIN WANTElYLY NFIMWAVIUAS 10260
Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrokhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-madll: info spec@spe-ri.com Website: www.spc-rt.com

Your satisfaction is our promise & SPCRT

SPCC-FM-C31-06: 03 Aug 2020
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ilacwRk Certificate of Calibration

o NSC-TISI-TIS 17025

CGalibratien 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06203057

Model: 723C Issued Date: 01 September 2020

Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KSPR2010962

Manufacturer: KWF Page: 1 of 2

Condition: In Condition
Customer:
Environment Condition: Temperature 246 °C + 01 °C

Humidity 54.3  %RH + 0.6 %RH
Calibration Place:
Calibration By:
Calibration Date: 10 August 2020
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
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 77950 and 77949
The standard for Photometric Certificate No. 77945
SRR 1
— = R 135N LoaRd endfi S =
SPC RT Co., Ltd.
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intermational System of Units (SI). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.

uddn 1eaAd 0 e

SPC RT CO., LTD.

f1¥1# 00003 1194 vedsessudnte 57 ouugquin 101/1 WvUNIIN wansslvug AIMWUWIUAS 10260

Branch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: info.spcc@spe-rt.com Website: www.spe-rt.com

Your satisfaction is our frromise  SPCRT SPCC-FM-C06-11: 03 Aug 2020
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Business Unit

SPC Calibration Center

C

Job No.: KSPR2010962 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 358.0 3.26 0.13
418.48 415.8 2.68 0.13
536.90 534.1 2.80 0.13
513.70 511.1 2.60 0.13
528.72 526.2 2.52 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5831 0.576 0.0071 0.0045
420 nm
0.7142 0.707 0.0072 0.0045
1.0157 1.007 0.0087 0.0045
0.0000 0.000 0.0000 0.0045
0.5665 0.562 0.0045 0.0045
440 nm
0.7021 0.699 0.0031 0.0045
0.9985 0.994 0.0045 0.0045
0.0000 0.000 0.0000 0.0045
0.5268 0.525 0.0018 0.0045
465 nm
0.6630 0.666 -0.0030 0.0045
0.9420 0.946 -0.0040 0.0045
0.0000 0.000 0.0000 0.0045
0.5236 0.523 0.0006 0.0045
546.1 nm
0.6987 0.699 -0.0003 0.0045
0.9942 0.994 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.5569 0.557 -0.0001 0.0045
590 nm
0.7737 0.775 -0.0013 0.0045
1.1030 1.105 -0.0020 0.0045
0.0000 0.000 0.0000 0.0045
0.5641 0.566 -0.0019 0.0045
635 nm
0.7632 0.765 -0.0018 0.0045
1.0880 1.091 -0.0030 0.0045
uidn 1043 013 4ot The End of Certificate

SPC RT CO,, LTD.

fwil 00003 1194 voendsessuddn 57 ouugyuin 1011 uvlauesIn Leawsulvug nqUNNUMIUAT 10260
Branch 00003 1194 Sol Wachirathamsathlt 57, Sukhurmvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext. 3300-3308 Foax: 0 2185 4424 E-mall: info.spcc@spc-t.com Wehsite: www.ape-ri.com

Your mﬁxfacﬁon is our promise & SPCRT

SPCC-FM-C06-11: 03 Aug 2020
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Perkin

WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer: MINE ENGINEERING

AND CONSULTANT

Date Tested:

Recommendation Recertification

May 8, 2020

Period 6 Months

Address : T.PRACHATIPAT, Recertification Due: November 8, 2020

A.THANYABURI Date Last Certified: November 12, 2020
User Name: Visit Number: 10f2
Phone: PerkinElmer Phone: 02-719-6420 ext 206
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AVIO 200 079518071903 ICP Syngistix
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

Commissioning Method

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION DATE
May 30,2021

June 30, 2021

CUSTOMER INITIALS

Page 1 of 4

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

WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 8, 2020
1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters. OK

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

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

D. Adjust water and gas pressure regulator settings. OK

E. Inspect and leak check pneumatics drawers. OK

F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS

A. Inspect and clean all optical components. OK

B. As reqiured, check and replace all purgebfilters. OK

C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. OK

B. Flush out the chiller every year. OK
4. PERFORMANCE CHECKS

A. Torch View Alignment. OK

B. Wavelength Calibration. OK

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

SERIAL NUMBER: 079S18071903 DATE TESTED: May 8, 2020
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV

As 193.696 nm <0.009 nm 0.00755 nm

Ni 231.604 nm <0.011 nm 0.00918 nm

Ni 341.476 nm <0.015 nmm 0.01265 nm
Spectral Resolution : VIS

Ba 455.403 nm <0.020 nm 0.01708 nm
Precision

Zn 206.200 nm %RSD <1.0% 0.07 %

Mg 280.271 nm %RSD <1.0% 0.16 %

Mg 285.213 nm %RSD <1.0% 0.49 %

Ba 455.403 nm %RSD  <1.0% 0.10 %
Detection Limits : Axial

TI 190.801 nm 3(sd) 2.11 ppb

As 193.696 nm 3(sd) 2.86 ppb

Pb 220.353 nm 3(sd) 2.16 ppb
Detection Limits : Radial

As 193.696 nm 3(sd) 6.86 ppb

Zn 213.857 nm 3(sd) 0.45 ppb

Mn 257.610 nm 3(sd) 0.02 ppb

La 379.478 nm 3(sd) 0.11 ppb

Ba 455.403 nm 3(sd) 0.03 ppb

Ba 493.408 nm 3(sd) 0.01 ppb
BEC : Axial (IB X 1000)/(IS-IB)

Mn 257.610 nm < 30 ppb 8.68 ppb
BEC : Radial (IB X 1000)/(1S-IB)

Mn 257.610 nm <30 ppb 20.44 ppb

Page 3 of 4

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




WO-00796955

| B

Perkin
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
Avio 200
SERIAL NUMBER: 079518071903 DATE TESTED: May 8, 2020
Remarks :

Commissioning follow as commissioning performance sheets.

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

v meets

does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer:

Service Engineer

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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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 Dried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1DNA1581989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23rd ed. Washington, DC: APHA, 2017.
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1. 1 (water) - Cadmium - Standard Methods for the

0.002 mg/l to 5 mg/l
- Chromium

0.01 mg/l to 5 mg/l
- Copper

0.01 mg/l to 5 me/t
- Iron

0.01 mg/l to 5 me/l
- Lead

0.01 mg/l to 5 mg/l
- Manganese

0.01 mg/l to 5 mg/l
- Nickel

0.002 mg/l to 5 mg/l
- Zinc

0.01 mg/l to 5 mg/l

2.01t0 100

5.0 mg/l to 2 000 mg/l

_pH -

- Total suspended solids (TSS) -

Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 3120 B,
and part 3030 F

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H" B

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 D
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14 (51o) - Total dissolved solids (TDS) | - Standard Methods for the
(water) 10 mg/l to 2 000 me/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C
- Total Solids - Standard Methods for the
10 mg/l to 2 000 mg/l Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 2340 B
- Total hardness - Standard Methods for the
1 mg/l to 2 000 mg/l Examination of Water and
(expressed as CaCOs) Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2340 C
2. 13:11,?18 - Cadmium - Standard Methods for the
(wastewater) 0.002 mg/l to 10 meg/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 mg/l to 10 mg/l 23 edition, 2017, part 3120 B,
- Copper and part 3030 F
0.01 mg/l to 10 me/L
- Lead
0.01 mg/l to 10 meg/l
- Manganese
0.01 mg/l to 10 mg/l
- Nickel
0.002 mg/l to 10 mg/l
- Zinc
0.01 mg/l to 10 mg/l
- pH Standard Methods for the
2.0 t0 10.0 Examination of Water and

Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H* B
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2. ULde (Ma)

(wastewater)

- Total suspended solids (TSS)
5.0 mg/l to 10 000 mg/l

- Total dissolved solids (TDS)
10 mg/l to 10 000 mg/l

- Chemical oxygen demand
(COD)
40 mg/l to 4 000 mg/l

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 D

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 2540 C

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
239 edition, 2017, part 5220 C
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